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OHrosi-lf'epMaHbl xamTapcaH aLurtT ManTMas, TeXHONOrMH ux cypryyab (MITUC) yycraH

6anryynaracanbl Tyyxt 10 >XUAnH oWiH bGaspaap  MoHronbiH 4334 6010BCPO/bIH
LUMHIYINNIAH 3arBapbiH X3P3NKUATUIAH BOANT YP AYHT MA3PXUANBTY TOTrCOrYAnnHXee aMxXut
GYTINNINH Tasaapx IHIXYY HOMBIT Ta ByXaHJ epreH bapb baliraasaa baspran HainHa.

MITUC Hb OPYMH YENIH OHOJBIH M3AJI3T, YaZBapbir MPAKTVK X3P3r/133, XYBb XYHUIA XErKUATIN
HAIT yAnayysxk OONOBCPYYyACaH CypranTbiH aryyarbir aHrIn X3133p TYM33H A3NT3pYyAdX,
TOTCOrYNALee OJIOH YJICbIH OPYWMH, TYBLUMHA Oue fgaaH aXwanax Yafamx OJIFOXbIr 30PWH
axuanagar.

2023 oHbl bananaap Tyc Cypryyib 3pA3C 6asaruinH 60N0BCPYYyNanT, Xyp33/i3H Oy OpumH,
MEXaHVK BOJIOH YIAAB3IPANNNH NHXEHEPUAH BakanaBp 6ONOH MarucTpbiH XeTenbepyyassp
HUAT 140 rapyi YHAICHUA M3PrIXKAUAH BONOBCOH XYUHUIAT 63ATI3H rapraag 6aiHa. MITUC-niiH
nx3Hx Tercerung Otoy Tonroi, IHepxkm Pecypc, bopoo Moyna, MAK 6010H 6ycas koMnaHnyaz
axunnax barHa. 3apum Tercerumg maaHb XHIY, AHY, Vx bputanu, AnoH, YHrap, PuHasHg
33p3r OpHbI UX CYPryyanyaaz axvucaH TyBLUHUIA CyAanraa, 33par Oarox xetenbept xamparacaH
6yroy 0400 cypanuax 6aiHa. Mera Tecayyass axkxunnax, A3AXMINH M3AN3TUIAT BYTI3X, TYraaxX yiin
X3P3rT aMXWATTa OpoLOX by Tercervaeepee 6ug byxaH Haxapxax b6arnHa.

Ll,aaLunaap,, MaHam TGFCGFHAMVIH AMXUNTBIH TYYX Hb XaMTbIH Xy4Y 6y|-0y OKOYTHYYAbIH Cypax
UMH 3PM3133/, akagemMuk 60/10H 3axuvpraaHbl aXUNTHYyAbIH M34131, yp 4YajBapaa xapalvlry17|
XyBaaJjiuax C3Tran, XaMruiiH yyXas Hb T3AHI/II7I XaMTbIH UTT3IUAHX tOM.

DH3XYY HOMOOP TOrCeryunHxee aMXunt OyTIAUNAT TOBY TaHWALYYK TIAHUIA 3X OPHbLIXOO
XOMKWA L3LSMASATI OPYY/IK By XyBb HIMPUIT TOAOTIOX, LLIMHI3P 3AC3H Cypaauarygas ypam,
WTI31 ©rexviir 30pbCoH 60HO.

MITUC-1iAH Terceruma amart LUWHWIAT 3P3XMIANAMY, ByTaaY, caHaaunary 6arx canbapTaa
MaHaamaarung 60aHO ragarT 6ua UTragar. Ta4 GUAHNIA FIPINT NP3y 6Ua3.

MITUC-WUAH 3AXWP/IbIH 36BJ1ON



Pueface

On the occasion of the 10th anniversary of the German-Mongolian Institute for Resources
and Technology (GMIT), we are pleased to present our Alumni book as a success indicator
of Mongolia’s higher education reform and outcomes.

GMIT aims to secure an individual's independent learning and working abilities in an interna-
tional environment and standard through combining and applying contemporary theoretical
knowledge and skills and personal development in its curriculums that are entirely taught in
English.

As of 2023, over 140 national professionals graduated from GMIT with bachelor in raw mate-
rials and processing, environmental, mechanical, and industrial engineering and also master
degrees. Most GMIT graduates work in corporate businesses, including Oyu Tolgoi, Energy Re-
sources, Boroo Gold, MAK, etc. Some GMIT alums are in advanced research and degree pro-
grams in Germany, the USA, UK, Japan, Hungary, and Finland. We are privileged to have these
successful alums contributing to mega projects and world knowledge production and dissem-
ination.

Furthermore, our graduates’' success stories are joined efforts - students’ desire to learn and
selfless knowledge and skills sharing of academic and administrative staff - most notably their
collective trust.

We created this book to highlight our graduates’ achievements in work, study, and life, tell
their contributory stories to their home country’s prosperity, inspire new students, and en-
courage them to study confidently.

GMIT graduates will always be innovators, creators, and leaders in their fields. We believe in
them.

GMIT RECTORATE
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Achievement Untocked: GMIS Class of 20418

Graduated study program -
TercceH Mapraxun

Environmental engineering -
Xyp33/13H 6y OpYHbI MHXEHep

Current affiliation or study -
0Opooruith apxamx 6yit axun acean cypy Gyi cypryynb

Administrator at Epiroc Mongolia LLC —
Anupok MoHron XXK-g 3axupraaHbl axuataH

Scholarships during the study -

Cypanuax xyralaanz ascaH Tarranar

GMIT scholarship 2018 — 2018 oHg MITUC-unitH
H3P3MXMWT TITrIN3T

Summer school scholarship in China University
of Mining and Technology 2015 — 2015

OHA XATaAblH Yyn Yypxan TexHonorninH Mx
CYPryyAviiH 3yHbl CypraaTbiH TITI3131

Bachelor thesis topic -
bakanaspblH AUNNOMbIH €338

Assessment of Ulaanbaatar air quality based
on monitoring stations data - XaMXuntuiiH ANU-UJIN SARANTUYA
LTYYAWiiH ©rerAeN A33p YHASCASH CAPAHTYAATMNH AHY -YXKMH

YnaaH6aaTapblH araapblH YaHapbIr YH313X Hb

ABSTRACT OF BACHELOR THESIS - FAKAJTABPbIH AXXJTbIH XYPAAHTYH:
This thesis assesses the air pollution data from twelve monitoring stations in Ulaanbaatar (UB).

The measurements cover major six pollutants including Particulate Matters (PM10- all particles <10 um
and PM2.5- all particles <2.5 um), Sulfur dioxide (SO2), Nitrogen dioxide (NO2),

Carbon monoxide (CO) and Ozone (O3). The data obtained from open-source database named Open AQ.
Briefly, there are overall 15 monitoring stations in Ulaanbaatar, but 12 of them are connected to the Open
AQ source and each station’s data collected by 30-minutes range.

In the study, daily, monthly, seasonal and locational analysis of pollutants have been analyzed using time
series analysis. The stove emission causes PM2.5 pollution source in Ulaanbaatar during the winter time,
and main source for PM10 is suspended dust from the soil. But pollution source apportionment work
was not been done. From the result, the pollution in city has strictly seasonal character, and it is different
in the central UB and residential (ger) districts. During the winter time, PM2.5 concentration is much
higher in the ger districts compared to the central area due to coal burning for heating and cooking,
while the central area is mainly apartments and offices heated by central heating system. Last two years,
average concentration of the PM2.5 was 90 pg/m3, exceeding WHO guideline 9 times. The average PM10
concentration was 142 pug/m3, exceeding WHO guideline 6 times.

In the meantime, other pollutants such are CO, NO2, O3, and SO2 were also estimated by this study.
Annual average concentration of CO from incomplete combustion measured as 1244 pug/m3 for 2016-
2017. Comparing to the WHO guideline for annual concentration of CO, it is relatively low. For NO2 and
03, the annual concentrations were 46 pg/m3 and 33 pg/m3, which are both near or lower than WHO
guidelines. Annual average concentrations of SO2 from burning coal is 32 pug/m3, exceeding 1.5 times
MNS (Mongolian National Standard).

In addition, ratio of PM2.5/PM10 was calculated for data quality control and recommended to Air quality
agency to check UB4 Monitoring station PM sensors.



Actievement Unlockea

Graduated study program —

TercceH Mapraxun

Environmental Engineering -
Xyp33n13H Oyl OpPUHbI MHXEHEP

Current affiliation or study —

0pooruiiH apxanx Gyit axun acean cypy 6yii cypryynb

e Master program in Hydro Science and
Engineering at TU Dresden, Germany - XbHI'Y-
bIH lpe3aeHnin TEXHUKNIAH UX Cypryyabg, YCHbI
VNHXXEHEPUNININH MarncTpblH OtoyTaH

o Member of the Board of Governors of GMIT —
MITUC-1IH Y3-UiAH ruwyyH

Scholarships during the study —

Cypanuax xyrauaasp aBcaH Tatranar

DAAD-Development-Related Postgraduate
Courses (EPOS) -
FepMaHbl 3PAMUIAH CONMUALOOHBI anbaHbl TITF3T

Professional internship place -
YinaBapnanuitH gapnara XMiAcaH KoMnaHu

Wks Technik LLC, Dresden - BKC XXK, lpe3aeH

— BOLOR-ERDENE OCHIRBOLD
Bachelor thesis topic ~ OYUPBOAADBIH BOAOP-3PA3H3

bakanaspblH AUNNOMbIH C3/3B

Hygienic assessment of surface, ground and
drinking water in The Kharaa River Basin -

Xapaa rosiblH caB raspblH ragaprbiH 6010H ryHWit
YHAHbI YCHbI 3pYYJ aXyMH YH3r33

ABSTRACT OF BACHELOR THESIS - BAKANABPbIH AXJTbIH XYPAAHTVi:

Mongolia is a water-scarce land-locked country, and available water resources are utilized for multiple
purposes including irrigation, food preparation, drinking water for livestock and people. Limited data
availability on water hygiene means that the related risks to public health are only partially understood.
This is particularly problematic due to the widespread use of unimproved water sources such as surface
water and water from simple shallow wells. Based on two field surveys in the Kharaa River Basin in spring
2017 and 2018, we assessed the presence and quantity of total coliforms (TC), fecal coliforms (FC), and
E. coli bacteria in surface waters and wells and investigated potential linkages between temperature and
hygiene. In the Kharaa River and its tributaries, TC concentrations averaged at a most probable number
of (MPN) of 754 + 761 per 100 mL and FC concentrations at an MPN of 31 + 33. Only small and non-
significant correlations between coliform concentrations and temperature were identified. Coliforms
concentrations in wells were lower (average MPN for TC: 550 + 1286, and for FC 58 + 253). There was
considerable variation between wells, with moderate but significant correlations between temperature
and bacterial counts. Low water temperatures in April and May (just above freezing to less than 6.5 °C
in wells and 7.5 °C to 14.5 °C in the river system) and the positive correlations between temperature and
coliform concentrations particularly for well samples indicate that further warming is likely to increase the
risks of microbiological water pollution.

In the future, this should be complemented by modeling at a watershed scale. This should include the
consideration of a trend towards stronger rainfall events, changes in livestock density, and urban sewage
treatment and discharge, which are other likely drivers of changes in water hygiene



Achievement Unlocked: GMIS Class of 2018

Current affiliation or study —
0nooruith apxamx Gyit @xun acBan cypu Gyt cypryynb

Steppe Metal Powder LLC -
TanbiH Metan HyHtar XXK

Scholarships during the study -
Cypanuax xyrauaaHp aBcaH TaTranar

GMIT Scholarship -
MITUAC-WUIAH HIP3IMXKUT TITII/13T

Professional internship place -
YiinBapNanuitH Janara XuicaH KOMnaHu

Energy Resources LLC -
SHepxn Pecypc XXK

Achievements during the study -
Cypanuax xyrauaaHg rapracal amxunt

1. 2013 The best student of GMIT —

2013 oHg MITUC-niH LWnngar otoytaH

2. 2015 Golden Medal of Basketball Competition
- 2015 oHg MITNC Carcan 6ember-AntaH
mezans;

3. 2016 Bronze medal of GMIT basketball Y
competition -2016 oHg MI'TNC Carcan 6ember- CHINBAYAR MAJAA — MAAKAATHIH “HHBAAP
Xypan megans

4. 2015-2017 Golden medal of GMIT Automatic
Robt — Football section (4 times) - 2015-2017
oHA MITUC - ABTOMaT poboT-Xen 6emberniiH
Tepen- AntaH meganb 4 yaaa;

Bachelor thesis topic -
BakanaspbiH AUNIOMbIH C3/19B

Graduated study program -
TercceH Mapraxun

Raw Materials and Process Engineering -
Spasc basnar 60NOBCPYyNaNTbiH UHXKEHEP

"Froth Flotation Chemicals Comparison” -
TaBaH TONTOWH OPAbIH KOKCKUX HYYPCHWIA
XOBYY/I3H 6asKyynanTblH cyjanraa

ABSTRACT OF BAGHELOR THESIS - BAKATTABPbIH AXJTbIH XYPAAHTVi:

This research work is devoted to a small area of flotation, which is the laboratory scale batch froth
flotation testing in different chemicals and comparing laboratory experiments with industrial froth
flotation. In order to obtain an applicable flotation model, two major fields are selected in this research
work.

1. In order to overcome the chemical effects of froth flotation. Whatever, using different chemicals

and studying moisture, ash, sulfur content, and coking property of the flotation product.

2. In the Heuristic rule for separation operation number four is: ‘Prefer separation operations with
proven technological experience’ (J.Hampe, 2018). Therefore, trying to find factors that connect
laboratory flotation with industrial flotation. Then this work will help to bring close laboratory
scale into an industrial scale of flotation.

The operating factors include the flotation solids concentration, the airflow rate, impeller speed, the

feed size, and the froth stability. The froth stability is closely related to the frothier type and dosage.

This research work is carried out to determine the effects of the different chemicals and find out

factors of connection between laboratory experiments and industrial experiments.



Actievement Untocked: GMIS Class of 20418

Scholarships during the study -
Cypanuax xyrauaaiz aBcaH T3Tranar

e DAAD scholarship for exchange semester
in Freiberg, 2014 - 2014 TepMaHbl 3pAMUIAH
CONVALLOOHBI anbaHbl TITr3N3T

e GMIT excellent student scholarship, 2014,
2015, 2017 — 2014, 2015, 2017 oHg MITUC-
WAH H3PaMXKUT “LLUnnaar otoyTan” TaTranar

e Scholarship for Summer school at CUMT,
China, 2015 - 2015 oHag BHXAY-a 3yHbI
CypranTbiH T3Tra3r

e DAAD scholarship for study in TU-Freiberg,
2017 - 2017 oHa T[epmaHbl 3pAMUIAH

CONIMNLOOHBI T3TI33r33p XBHIY-bIH
®paibeprmnH  TEXHUKUAH WX CYpryyibg,
cypanucaH

Professional internship place -
YinaBapnanuitn gapnara XuicaH KomnaHu

MAK LLC - Central Geological Laboratory - MAK
TEXHONOTW CyfanraaHuii TeB 6010H FeonoruniiH
TeB nabopatopu

Achievements during the study -
Cypanuax xyrauaanz rapracai amxunt

2018 Research grant from GMIT Sustainable
Research Development Fund - 2018 oHg,

ENEREL LKHAGVADORJ JTXATBALOPXMIAH
9H3PaN

Graduated study program —
TercceH Mapraxun

MITUC-niiH CCXC-UiAH cyganraaHbl Tecen

Raw Materials and Process Engineering -
Spaac basnar 6010BCPYyNaNTbIH MHXKEHEP

Bachelor thesis topic -
BakanaspblH ZUNNOMbIH C3/13B

Current affiliation or study -
0pnooruiiH apxamx Gyit @xun acBan cypu 6yii cypryynb

Gold leaching: Olon Ovoot gold mine ore
Optimal parameters of processing plant - OnoH
OBOOTbIH aNTHbI XYAPWIAH yycrant

University of Oulu, Erasmus Mundus Joint
Master’s program -

OynyruiH nx cypryynb, SpacMyc MyHayCbiH
XamTapcaH MarucTpbiH xeTenbep

ABSTRACT OF BACHELOR THESIS - BAKANABPbIH AXJTbIH XYPAAHTVi:

Analyze the vibration, to find the sources and to examine for optimal solutions in SBR-160A-24 auger
drilling rig. Design and modelling are based on result of this research work.

Auger drilling rigs used in ‘Baganuur LLC' coal mine. The company spends half of its expenses of
operations costs on auger drill bits. There are a number of reasons such as rotational speed of drill is a
constant for drilling different hardness material in layers.

Currently, they do not have any monitoring and automatic control system to manage the current of motor
and the rotational speed. The machine can work under high vibration itself and a monitoring system with
smart sensors are not suitable for under high vibrations. The experimental result was proved the auger
drill rigs had a high vibration.

Thus, it leads to the bachelor thesis is researched vibration causes and their influence. From the
measurement results, the vibration reducing solution founded and there some calculation and analysis of
modelling done as needed.
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Actievement Unlocked- EMIS " Class of 2018

Graduated study program -
TercceH Mapraxun

Raw Materials and Process Engineering -
3paac basnar 6ONOBCPYYNaNTbIH UHXEHEP

Current affiliation or study -
0nooruith apxanmx Gyit axun acBan cyp Gyl cypryynb

MSc in Business with Operations Management at
the university of Warwick — AHraniiH BapBukuiiH
Ux cypryynbg Yin axuanaraaHbl 6v3Hec,
MEHEXMEHTUH MarucTpblH OtyTaH

Scholarships during the study -
Cypanuax xyrauaaHp aBcaH TaTranar

GMIT scholarship 100%, 2017 - 2017 ong MITAC-
WAH H3PIMXKUT T3Tran3r 100%

Bachelor thesis topic -
BakanaspbiH AUNIOMbIH C3/19B

The copper oxide heap leaching of Erdenetiin-
Ovoo deposit ore: The effect of particle size and
residence time for copper recovery - 3pa3H3TUIH
33CUINH UCINACIH XYAPUAH HYPYYaAaH yycranT,
[33XXMIAH ByTNaNTbIH X3IMXK33 33C aBanTaj

ENKHJIN SEDED
HENeeNeXUIT CyANaX Hb C33ANIAH IHXKMH

ABSTRACT OF BAGHELOR THESIS - BAKATABPbIH AXJTbIH XYPAAHTVi:

The research continued from 27th of March till 10th of August. Samples were taken from dump of
Erdenetiin Ovoo porphyry copper molybdenum deposit located in Orkon aimag of Mongolia that
belongs to Achit-lkht LLC. Achit-lIkht LLC has an operation of low-grade ore dumps nowadays, but there is
opportunity to increase leaching efficiency by heap leaching.

The feed ore crushed in jaw crusher and divided into different fractions such as +19mm, +12.5mm,
+8mm, -8mm and mixed fraction. The different fractions leached in different columns during 12 to 20
days. All experiments such as column leaching completed in processing laboratory of GMIT. The main
focus of research was on particle size and leaching time, however acid curing before leaching, bed height
of column and acid consumption discussed in research.

The particle size that provided highest copper concentration was mixed and -8mm fraction. But -8mm
size fraction ore is not suitable for heap leaching due to low permeability. The influence of leaching time
was massive for mixed and +8mm size fraction. The copper concentration after 20 days was 2 to 3 times
greater than 12 days of leaching.



Actievement Untocked: GMIS Class of 20418

Graduated study program -TercceH Mapraxun

Raw Materials and Process Engineering -
Spaac basnar 60N0BCPYyYNANTbIH MHXKEHEP

Current affiliation or study —
0Opooruith apxamx 6yil axun acean cyp4 Gyi cypryynb

Senior Material Logistics Officer at Gobi
Infrastructure Partners - F'oBb MH$pacTpakyepc
KomnaHu, TaBaHTONTOMH HYYPC auunx TIOTUCTUKMIH
TeB Bapwux Tecens Matepuan NOTUCTUKUIAH axaax
axKunTaH

Scholarships during the study —

Cypanuax xyrauaasp aBcaH Tatranar

Scholarship of GMIT 100% - MITUC-nitH
H3P3MXKUT T3Tran3r 100%

Professional internship place -
YiingaBapnanuiti gapnara XuicaH KoMnaHu

Energy Resources LLC - SHepxu Pecypc XXK

Bachelor thesis topic -
BakanaspblH AUNIOMbIH C3/13B

Determination of the preparation condition for

the rare earth polymetallic ore of Khalzanburgetei MUNKHBAATAR ORGODOL — OProfj0JiblH
- Xan3aHbypraTaliH raspbiH XOBOP 3/1eMeHTUH MOHXBAATAP

OpA Aaxb MNOSMMETaNbIH XYA3P 63ATr3ANIAH

cyfanraa

ABSTRACT OF BACHELOR THESIS - BAKAJTABPbIH AXJTbIH XYPAAHIViA:

Rare earth metals are magic. The rare earth elements play a key role in the expected growth of many
emerging clean energy technologies. The next generation of wind and hydro power turbines, batteries,
motors to power electric vehicles and fuel cells are example applications. Moreover, the REE used for
health, military defense and advanced communications including drug treatments, diagnostic techniques,
MRI and visors protection, aircraft parts and GPS, space-based satellites and communication systems.
Therefore, developed countries mostly used these elements. However, China is restricting rare earths
exports to other countries because they are responsible for 97% global output. Therefore, | have chosen
the rare earth elements topic because Mongolia has a big number of resources and we could export our
raw material to developed countries. We have an interest in extracting rare earth metals and exporting.
Therefore, the rare earth metals study is developing in Mongolia.

This study was performed with 2 main goals in mind on the mechanical processing of the Khanburgedei
polymetallic rare earth mineral ore. The thesis attempts to develop sample preparation of rare earth
metals, sieve analysis and to determine optimum time of grinding in three different P80 values should
be carried out and compared with mineralogical analysis results for 125ppm. In addition, | focused on the
charge volume of grinding to get a good result.

Rare earth metal sample taken from the Khovd province very near in Myngad soum. Around 80 kg
samples were selected to experiment. The sample used to crush, grind and sieve analysis. After grinding
the sub samples tested for chemical analysis to determine content of each element in the sample.

The results confirmed the rare earth metals are liberated at 125 ppm which proved by chemical analysis.
A result obtained from the research was compared with the mineralogical analysis. And according to
comparison the chemical analysis and mineralogical analysis target are met.

In summary, sample preparation is the main procedure of processing that would affect processing results.
Coning and quartering method was the main method for taking a good representative sample. But we
need more investigation on this. Another method is more effective than coning and quartering. Another
point, the time of grinding depends on ball mill charge including water volume, ore mass and ball mass.
25 min of grinding is a suitable size to reach all minerals. It is anticipated that this research will lead to a
greater understanding of the significance of grinding as time for making more small sizes achieved that
have the potential to improve which factors are affecting grinding time optimization.

11
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Actievement Unlocked: gﬂ’/(/((f Class of 2018

Current affiliation or study -
0nooruitH apxanx 6yit xun acBan cypy Gyi cypryyib

Reliability Engineer at Epiroc Mongolia - 3nunpok
Motronva XXK-g HaraBapTai axuanaraaHbl
NHXEeHep

Scholarships during the study —
Cypanuax xyrauaanji aBcaH TaTranar

e GMIT scholarship 100%, 50% - MITUC-niiH
H3PaMXKMT T3Tran3r 100%, 50%;

e DAAD scholarship for exchange semester
in Freiberg, 2014 — 2014 oHg FepmaHbl
3PAMUIMH CONMALLOOHBI anbaHbl OtoyTaH
COJINILLOOHbI T3Tr3/131

Professional internship place -
YingBapnanuitH jaanara XuicaH KoMnaHu

Energy Resources LLC - Ukhaa khudag coal
processing plant -

JHepxun Pecypc XXK Yxaa Xyaar Hyypc
60/10BCpyyNax CcTaHy,

Achievements during the study -
Cypanuax xyrauaaHg rapracal amxuwnt

One of became the first 3 students selected for
the student exchange program - AHxHbl OtOyTaH

MUNKHTSETSEG AMARJARGAL — CONMALLOOHBI XOTONOOPUIH rypBaH OHYTHbI
AMAPXAPIAADBIH MOHXU3UII H3r33p COHIOTACOH.
Bachelor thesis topic —
Graduated study program - Eaxqaspuu nunm.muu Sl - -
TercceH Mapraxun Coking of coal: Perspective for Mongolia -
- - MoHron gaxb Hyypc KOKCXyynax TEXHONOTUAH
Raw Material Process Engineer - X3TUIH Tenes

Spaac basnar 60N0BCPYYNANTbIH UHXKEHEP

ABSTRACT OF BACHELOR THESIS - BAKAJTABPbIH AX1bIH XYPAAHTYIA:

Mongolia is rich in coal, copper, rare earth, and gold ores. In the past 20 years, the Mongolian economy
strongly relayed on the mining sectors. The mining industry contributed around one-quarter to
Mongolia’s gross domestic product in 2014. Unfortunately, this number is only a result of the export of
the minerals as raw materials. No mining company produces the final product from an ore deposit in
Mongolia. On the one hand it is a pity that Mongolia earns less income than what would be possible, but
on the other hand, there is a free market waiting for companies to develop the mineral processing sector.
In this research, | studied one of the advanced coal processing technologies, i. e. coal coking. The main
reason to choose coal is its availability with 37.4 billion tons of proven coal reserves in Mongolia. The
range of coal type includes lignite, sub-bituminous, bituminous, and premium-bituminous coal. Mongolia
became the 5th largest exporter of coking coal due to active mining in the south Gobi area. Based on
current coking coal mining deposits, there is a chance to produce coke in order to add value to the raw
material.

The coke has a significant role in a metallurgical plant due to its high calorific value and other
characteristics. As Mongolia has no own blast furnace metallurgical plant, and as the Chinese coke
demand is still growing, thus Mongolian coke could be exported to China.

This study aims at a preliminary design for a coke-making plant based on available coking coal feed. To
do that, coking technologies, products, and by-products need to be studied.

This thesis focusses on theoretical process design and development tools and does not have an
experimental part. In order to develop the design of the coke-making plant, the systematic process
systems engineering approach is followed with its procedure on the functional level, the physics level, and
the embodiment level.

The first chapter introduces fundamental information of the research work. After the study of the
fundamentals of coke technologies, the functions are determined. The functional level chapter introduces
the very basic flowchart of the plant and reveals the must-have functions of the processing steps.



Achievement Unlocked: MY Class of 20418

On the physics level, all physical and safety properties of the substances that are evolved during the coke-
making process are clarified. Based on the physical properties, especially the boiling point ranges, the
separation technologies are chosen. Worldwide coke-making technology is developed very well regarding
their separation units. The chosen techniques are explained in the physics level chapter. The final study
sector is the exemplary simulation of a separation sequence.

The simulation is performed on the Aspen Plus program. In order to have mass balance, the plant capacity
is calculated and then become a base for the simulation analysis. The last process analysis chapter
introduces the result of the simulation process and their descriptions.

13
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Actievement Untocked: GMIY Class of 20418

Current affiliation or study -
0pooruith apxamx 6yit axun 3cBan cypy Gyi cypryynb

Energy Resources LLC (Mongolian mining
corporation HKEX 975) - SHep>w Pecypc
(MoHronblH Yyn Yypxaiii Koprnopati)

Scholarships during the study —
Cypanuax xyrauaaxp ascaH TaTranar
Anglo American scholarship -
AHTN0 AMEpVIK T3Tran3r

Professional internship place -
YiingBapnanuitH aanara XuicaH KoMnaHm
e Energy Resourcebl LLC -
SHepxxm Pecypc XXK
e Oyu Tolgoi LLC - Otoy Toarom XXK
e Darkhan Power Plant -
[JapxaHbl fynaaHbl LaxuiraaH cTaHL,
e Anglo American PLC -
AHrno-Amepuk M 3n Cn

Bachelor thesis topic -

bakanaspblH AUNNOMBIH C3/13B

Arsenic in Nalaikhs' Surface waters- Monitoring SAINSANAA AMARSANAA —

project "Environmental impacts of small-scale AMAPCAHAATMMNH CAMHCAHAA

coal mining in Nalaikh” - HanaixblH ragaprsiH
Jaxb XYHUVIAH aryynamXxuitH MOHUTOPUHT

Graduated study program -

TercceH Mapraxun

Environmental Engineering -
Xyp33213H 6y OpUHbI MHXEHEP

ABSTRACT OF BAGHELOR THESIS - BAKATTABPbIH AXJTbIH XYPAAHTVi:

Nalaikh is located in Ulaanbaatar, Mongolia, known for illegal mining activity. Earlier investigations
concerned mining land disturbance and pointed on air, soil and importantly water. Which revealed in
unexpected arsenic, which is a highly toxic element, exposure in the Bus Lake. The research is aimed to
find seasonal and weather changes of the Bus Lake characteristics and indicating level of toxicity.

The research continued from November 2017 till May 2018. Samples were taken from the local
groundwater, stream water and the Bus Lake totally 48 samples measured. Main Water characteristics
which are pH, redox potential, dissolved oxygen and dissolved solids measured by field equipment, and
total and dissolved arsenic content was examined in the central geological laboratory (CGL). Stream water
and groundwater arsenic concentration were low. However, Bus lake appearance and arsenic specie was
particularly related to temperature and seasonal changes and transition from winter to summer period
trivalent arsenic [highly toxic] was found. Plus, entirely arsenic load was exceeding WHO recommended
limit [0.0Tmg/L].
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Current affiliation or study -
0nooruiiH apxamx Gyil @xun acBan cypu 6yii cypryynb

Specialist Business

Improvement at Oyu Tolgoi LLC -

Oroy Tonroi XXK-4 BrsHec xerkauniiH
M3PraXKUATIH

Scholarships during the study —

Cypanujax xyraljaajj aBcaH Ta1ranar

Excellent Student Scholarship, 2017, 2018 —
2017, 2018 oHg MITUC-uiAH HapamxuT LWnnasr
OlOyTaH T3Tr3N131

Professional internship place -
YinaBapnanuitn gapnara XMiAcaH KoMnaHu

Oyu Tolgoi LLC - Otoy-Tonron XXK

Achievements during the study -

Cypanuax xyrauaanj rapracas aMxwunt

1. GMIT Biodiesel Project - MTTUC “Buoauzens”
Tecen

2. Student Clubs at GMIT - MI'TUC gaxb
OROYTHbI KNy6YyyA

3. "Coffee corner” student project funded by

ADB - "Kote Gynan” oroyThbl Tecon, AXE SUKHBAT ALTANGEREL — ANTTAHI 3P3JTHIAH
Bachelor thesis topic - CYXBAT
bakanaspblH AMNNOMBIH C3/13B
Transfer Chute Design Modification Using Graduated study program —
Discrete Element Method - JuckpeT 31MeHTWIAH TercceH Mapraxun
apreir aWnriaH Aamxyynax yperyypbiH 3arsapsir Mechanical Engineering -
canxpyynax MexaHuK nHXeHep

ABSTRACT OF BACHELOR THESIS - BAKAJTABPbIH AXJTbIH XYPAAHIYIA:

This bachelor work is aimed to modify currently operating transfer chute design with the help of bulk
material simulation. The use of Discrete Element Method (DEM) allows the engineers to design and/or
optimize bulk material handling facilities with the great precision.

The latest trending simulation approach is to use DEM as it precisely calculates inter particle collision,
forces that created from collision, accelerations that is created from forces, velocities and displacements
for each and every particle. Bulk material flow behavior in the chute interior could be realistically
predicted by DEM if it is used correctly.

The main objective of this work is to analyze existing transfer chute at Oyu Tolgoi mine, as it is
experiencing high wear problem on the chute liners. Problem causing roots would be detected and
analyzed for optimal solutions. Design modification would be done as one of the results of this research
work.
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Actievement Untocked: GMIY Class of 20418

Scholarships during the study -
Cypanuax xyrauaaHp ascaH TaTranar

e GMIT scholarship, 7 consecutive - MI'TUC
H3P3MXWT T3TraN3r, 7 yjAaa AapaanaH

e DAAD scholarship - F'epmaHbl 3pAMUWiAH
CONMNLLOOHbI anbaHbl TITr3N31

e Oyu-Tolgoi LLC domestic scholarship 3
semesters - Otoy Tonror XXK-Hbl H3paIMXKXUT
TITFIN3r 3 cemecTep JapaasaH aBcaH.

Professional internship place -
YingBapnanuitH jaanara XuicaH KoMnam

Oyu Tolgoi LLC - Otoy-Tonron XXK

Achievements during the study -

Cypanuax xyralaan rapracas amxunt

1. Chemistry Olympiad - special place (4th
place) - Xumuiin Onumnuaa- Tycraii 6ainp

2. Founder of Coffee Corner in GMIT - MI'TUC
Kode kopHepbIr yycraH banryynary

3. Founder of Auto Cad club and its first
moderator - ABTO kny6bIr yycraH baiiryynary
6erees, aHxHbl 30XuLlyynary.

TEMUULEN PUREVDORJ - ﬂYPSBﬂOP)KMVlH 4. First official president of GMIT student

council for 2 semesters - OtOyTHbI
TIMYYNI3H 30BJIO/INIH aHXHbI epeHXuinery.

Bachelor thesis topic ~bakanaepblH AMNNOMbIH C343B

Elongation of chute liner from material
Mechanical Engineering -MexaHwuk VHxeHep perspective — MaTepuan Tanaac cyganx,
YPCryypblH alWrnanTbiH Xyralaar ypracrax Hb

Graduated study program ~TercceH Mapraxun

Current affiliation or study -
0nooruitH apxanmx Gyii axun acBan cyp Gyl cypryynb

Master for Sustainable Renewable Energy in
University of Oldenburg, Germany - XBHTY-
bIH OngeHbypruiiH Vix cypryynbg TortBopTomn
CIPrasrA3X APUNM XYUHUIA MArnCTPbiH OOyTaH

ABSTRACT OF BACHELOR THESIS - BAKATIABPbIH AXTbIH XYPAAHTVil:

This study has looked into wearing mechanism on liners in transfer chute used at Oyu Tolgoi mine. And it searched
for ways to reduce wearing rate so that the mining operation could benefit in numerous ways. Wearing takes place
dominantly in form of abrasive wear whose base is on micro-cutting mechanism. Worn liner samples made of Hardox
500 mark and a bag of coarse ore were provided for study purpose by the company. For referential purpose, the same
intended steel marked as 1107101 was requisted and supplied from Erdenet Mine. After analytic analyses, it has been still
believed that wearing rate advances as thickness of liners reduce. The conducted hardness test shows hardness gradient,
emphasizing wear rate deviation. But microscopic analysis does not show much of evidence that wearing rate could be
different over thickness. And heterogeneous wearing rate over liners was noted. The employed steel - (as producers
state that martensite - bainitic structured) Hardox 500 for making liners, is known as the best selection for operation
under high abrasive conditions. No material enhancement effort was made, therefore. Instead, combination in usage
of hardox 500 and 550 was suggested for more homogeneous wearing rate distribution over the liners. At the most
optimistic scenario, the combination could increase chute service time by 100% and reduce liner inefficient use by 28.9%.
Taken assumptions for the estimations may be superior. Sections dedicated for studying hardox steels’ usage, mechanical
properties, suppliers’ statement are present in the study.

There were so many case studies on the internet explaining and praising use of a sophisticated modern computational
softwares based on Discrete Element Method on chute design. Not only chute that is its reach but also all heavy
machines that work with bulk materials: comminutors, mills, chutes, mixers, silos and so on. But almost no work has been
found on matter of wear mechanism from material scientists’ perception, at least among studies that are costless. A
custom method determining wear rate was attempted to be developed analytically. But it has been omitted in the report
due to required data was not possible to obtain. On-site measurements were vital for the method to become mature.
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Graduated study program ~TercceH Mapraxmun

Mechanical Engineering -MexaHuk HxeHep

Current affiliation or study -
0pooruitH apxamx Gyii axun acean cypy 6yil cypryynb

Tavan Bogd Motors LLC -

TaaH borg MoTtopc XXK

Scholarships during the study -

Cypanuax xyrajaaHj| aBcaH TaTranar

GMIT scholarship, 2013, 2014 - 2013, 2014 oHg,
MITUC-WIAH H3P3MXKUT T3Tr3131

Professional internship place -

YiiniBapnanuitH annara XuicaH KoMnaHu

Wagner Asia LLC - BarHep A3n XXK

Achievements during the study —

Cypanuax XyrauaaH rapracas amxunt

e Basketball league — Carcan 6emberuiiH aur
e Technical Olympiad - TexHUKWIAH onuMnvag,

Bachelor thesis topic -

bakanaspbiH AMNNOMbIH C3/19B

Possibility of Alteration of the ore mechanical
property for Improvement of conveyor chute -

TENGISDULGUUN TUMENJARGAL — TYMOHXAPTAJIBIH  0royronroiis xyaspuiit mexarmk wirsx uarapaac
TaHrMCue”reeH YYCTyypbIH Calixpyynant xamaapax Hb

ABSTRACT OF BACHELOR THESIS - BAKANABPbIH AXJTbIH XYPAAHTVil:

The mining industry has been expanding rapidly in Mongolia for last 2 decades. As a result, many
problems are arising which require solutions from Mongolian engineers.

Effectiveness and productivity of copper mining industry depend on appropriate actions and processes
of various types of devices, techniques and machineries, which are used at mining sites. One of these
important devices is a transfer chute.

At Oyu Tolgoi mining site the discharge chute maintenance takes place every four weeks due to the wear
and tear of liner and belt. It causes many difficulties at the Oyu Tolgoi mining site.

The purpose of this thesis is to improve the chute design in the copper mining industry, in particular
to calculate and evaluate how the ore properties influence the wear and tear of the chute’s liner and
conveyor belt.

A brief introduction on basic elements of mining and processes of copper mining is given. Also in our
study we attempted to review the required literature on some key aspects of chute design theory.

In our study we used a variety of geometrical, mathematical and mechanical engineering formulae and
theories. In addition, we used computer programmers such as MATlab, Inventor and EDEM.

We concluded that the transfer chute problem occurs not only at Oyu Tolgoi, but throughout the world.
Globally, mining industries in many countries have chute design problems. Researchers have been
studying these problems for years considering different aspects of it. According to the researchers one of
these aspects of chute problem could be the influence of the ore property.

Regarding the Oyu Tolgoi transfer chute, when we calculated the influence of ore mechanical property
to the chute perforation, the ore causes 572 Pa pressure to the chute linear and there is no possibility
to perforate chute linear when using Hard ox 500. Following the results of this calculation we raised a
hypothesis that we need to study morphological properties of ore. According to our calculations and
study, the ore has high pressure impact for a small area, specifically smaller than 184,3 mm2. area. During
the ore crashing process sharp, apical, spiky parts were carried to the chute and these parts cause the
chute perforation and cause the problem to chute linear.

Resulting from above mentioned inference we concluded that in order to reduce transfer chute linear
perforation, it would be a better practice to change the morphology of ore therefore to widen chute linear
contacting area. In order to achieve these goals, it's needed to reduce ore particle size at the previous
process (stage) of primary crushing process. Solving transfer chute problem needs further careful studies
on changing and researching chute geometrical design and chute body material.

We suggest that there are still a number of open issues for research in improvement of chute design. The
further researchers are needed to enrich combined experimental and theoretical study on changing chute
geometrical design and chute body material in efficient ways.
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Actievement Untocked: GMIS Class of 2018

Graduated study program ~TercceH Mapraxun

Mechanical Engineering -MexaHuK nHxeHep

Current affiliation or study -

0nooruitH apxanmx Gyii axun acBan cypu Gy cypryynb

Asset Health Technician - 34 xepeHre xapuyLicaH
M3PIr3>XXUNT3H

Scholarships during the study -

Cypanuax xyrauaaHp aBcaH TaTranar

GMIT scholarship - MITUC-WitH H3paMxunT
T3Tr3N3r

Professional internship place -
YinBapnanuitH faanara XuicaH KoMnaHm

Transwest LLC - TpaHcBect XXK

Bachelor thesis topic —

BakanaspbiH AUNIOMbIH €338

Development of selected routines (procedures)
in the CAM post-processing for CNC, Vertical
Machining Center - CNC 6ocoo 30pory
TexeepemxunintH CAM gapaarniiH LwaTHbl

6010BCPYyYNanTaHz 30puynaH COHrOCOH TUGULDUR TULGA -
TOPUMbIH XEMKYYA3NT TY/ITbIH TOrenaeP

ABSTRACT OF BACHELOR THESIS - BAKAJTABPbIH AXJIbIH XYPAAHTYIA:

CAD/CAM software are used for modelling and simulating. However, they are not enough for the CNC
machines to manufacture a product. Here, the post-processing plays an important role customizing the
CAD/CAM codes and making them understandable for the machine. It doesn’t matter whether the CNC
machine is modern or expensive, each machine needs post-processing to ensure the codes are optimum
for the machines to operate at its finest.

The goal of this thesis was to develop a modified post-builder specifically for “Victor Taichung Vcenter-
102e” CNC machine which is in operation at Darkhangeomach company. The task included among other
things such as creating 3D-model and operations on “Siements PLM NX10" software and making a
real-time simulation on “Nanjing SwanSoft” CNC simulator for verifying the G-code. The G-codes were
generated by “Siements PLM NX 10" and post-processed by using NX post-builder software considering.
The post processed G-code is then used on Vc-102e machine to manufacture a piece which is assigned by
Batbayar Erdenee, CEO Darkhangeomach.
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Graduated study program ~TercceH Mapraxun

Mechanical Engineering -MexaHuK nHxeHep

Current affiliation or study -

0nooruitH apxanmx Gyii axun acBan cypu Gy cypryynb
Under Ground at Oyu Tolgoi LLC - Oroy Tonroii
XXK-4 TyHWI yypxaing axuanax baiHa

Professional internship place - b “
YiinaBapnanuitH Aaanara XuicaH KOMNaHm

Energy Resources LLC - SHepxu Pecypc XXK L
Achievements during the study - -

Cypanuax xyrauaaHg rapracaH aMxunt |

e GMIT basketball tournament, 1st place -
MITUNC-niiH carcaH 6emMb6erninH TaMLIIHA
1-p 6anip
e AutoCAD category of Mongolian young N
engineer, 4th place - MoHron 3anyy
NHXeHepuinH ABTokaz Tepens 4-p barip

Bachelor thesis topic —
bakanaspblH AUNNOMbIH C33B

Development of road dust filter to attached on a BALJINNYAM GUNTEVSUREN —
public bus in Ulaanbaatar - Ynaan6aatap xoTbiH MYHTIBCYPIHIMIAH BAAXKUHHIM

aBTO 3aMblH TOOCOHUPbIT 6aracrax.

ABSTRACT OF BACHELOR THESIS — BAKATTABPbIH AXJTbIH XYPAAHTViA:

This thesis work focused on road dust reduction in Ulaanbaatar by filtering. It searched for ways to reduce
the airborne with the filter attached on public bus operated in Ulaanbaatar city. The road dust contains the
PMIO and PM2.5 which are one of the dangerous materials in air pollution and can affect human health. The
airflow around a public bus was simulated by ANSYS CFD software.

ANSYS Workbench 19.2 can simulate the with the pressure distribution around the bus, velocity streamlines
and drag force. ANSYS has some fluid flow solvers which are fluent and CFX. In this study, CFX solver used
to get an accurate result. The airflow around the public bus of the wind could be predicted by ANSYS
computer fluid dynamics.

Thesis main purpose of this study was collecting road dust from several locations within the filter. There are
two methods used for collecting the dust sample. First ones were dust collected from the specific locations
without the filtering and another one was road dust collected with the filter to be attached on a public bus.
Filter (activated «carbon air filter) was attached back of the public bus with the additional motor, because
this location is more efficient way to collecting dust from the air.

The motor principle was just sucking the air into the air filter. This motor was working two weeks (186
hours). Each weeks had different way to sucking the air (inlet of the motor). First week 30g and next week
125g of PM2.5was collected.
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Graduated study program -TercceH Mapraxun

Mechanical Engineering -MexaHuK nHxeHep

Current affiliation or study -

0nooruitH apxamx Gyit xun acBaf cypu Gyii cypryynb
Mechanical & Piping Engineer at MCS Property
(Oyu-Tolgoi Underground Project) - MCS
nponepTn-4 MexaHuK, Lyram XO0N0nH
nHxKeHep (Otoy-Toarow ryHWin yypxaiiH Tecen)
Professional internship place -

YiinaBapnanuith fapnara XuicoH Komnaxm

e Geomaster LLC - lapxaH eomacTep

e Energy Resources LLC - SHep>xu Pecypc XXK
Bachelor thesis topic -

bakanaspblH AMNIOMBIH C3/13B

Reducing of vibration influence on auger drilling
rig (SBR-160A-24) - Sprantag epMuiiH MalLnHbI
(CBP-160A-24) popruor baracrax

BATSUURI DALAINYAM —
AANANHAMBIH BATCYYPb

ABSTRACT OF BACHELOR THESIS — BAKAJTABPbIH AXJ1bIH XYPAAHIYIA:
The main objective of this work is to analyze the vibration, to find the sources and to examine for optimal
solutions in SBR-160A-24 auger drilling rig. Design and modelling are based on result of this research work.

Auger drilling rigs used in ‘Baganuur LLC' coal mine. The company spends half of its expenses of operations
costs on auger drill bits. There are a number of reasons such as rotational speed of drill is a constant for
drilling different hardness material in layers.

Currently, they do not have any monitoring and automatic control system to manage the current of motor
and the rotational speed. The machine can work under high vibration itself and a monitoring system with
smart sensors are not suitable for under high vibrations. The experimental result was proved the auger drill
rigs had a high vibration.

Thus, it leads to the bachelor thesis is researched vibration causes and their influence. From the measurement
results, the vibration reducing solution founded and there some calculation and analysis of modelling done
as needed.
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Current affiliation or study -

0nooruitH apxanmx Gyit axun acBan cypu Gy cypryynb
Senior Specialist at the technical department
at Mongolyn Alt LLC — MAK XXK-a TexHonoru,
TOHOT TEXeOPOMXK, CyAanraaHbl axiax
M3PraXKUaTIH

Completed master study program if available (year, university,
study program, thesis topic) —

MarucTpbiH 33parTaii 60/ X3393 anb Cypryynibj, iMap
XeTen6epesp, AUNIIOMbIH CIA3B

International master of science in Advanced
Mineral Resources (AMDR) in 2022, (1 semester
at University Montan, 3 semesters at TUBAF)

— 2022 oHp ABCTpU yAcbIH J1063H 60/10H
TepMaH yncbiH ®panbepruiii nx cypryyanyabiy
xamTapcaH “3pgac 6asarunH 43BLWUNATIT
TEXHONOrN"-NINH MarncTpbiH xeTenbepuiir
TOrcCeH.

Topic/Caa38: Modelling swelling potential of
clayey soils using artificial intelligence and
comparison with empirical and semi-empirical
oot P P DULGUUN NARMANDAKH — HAPMAH[IAXbIH
Bachelor thesis topic - R6NreeH

BakanaspblH AUNNOMbIH C3/9B

Life Time Evaluation of Laser-Coated Pump Parts
in the Mineral Processing Industry - bas>yynax
YANABIP 43X Na3ep TeXHONOMM alumraax, 6ypcsH Mechanical engineering -MexaHuk urxeHep
HaCOCHbI 34, aHMMYAbIH alWUIAAATbIH Xyrauaar

YH313X.

Graduated study program ~TercceH Mapraxun

ABSTRACT OF BACHELOR THESIS — BAKAJTABPbIH AXITbIH XYPAAHTV:

This thesis aims to choose the best laser coating powder system among experimented materials and to
estimate the useful life of specific laser coated pump parts. Slurry pumps in mineral processing are parts
which erode away very quickly. Erosion is dominantly caused by abrasion from fine particles of the ore.
Due to its cause, the process of erosion takes place on impeller blades and cover plates which have direct
contact with the slurry.

Erdenet Mining Corporation has cooperated with GMIT and Prof. Dr. Gunther Stehr for this thesis work
as a project. The Corporation supplied self-produced impeller and cover plate of the slurry pump (GrAT-
1400/40). This type of pump is designed in Russia. It used for delivering Copper and Molybdenum ore in
Concentration Plant at Erdenet Mining Corporation.

The GRAT - 1400/40 pump parts were delivered to Germany for laser coating and shipped back for trial. At
Concentration Plant of Erdenet Mining Company, we used three different thermal coatings to have early
research point to gain the most suitable solution as trial. Technical estimations have been done.

Without changing design or base material (economically suitable material for the area), gaining higher
lifetime is very important. Achieving favorable result would greatly benefit industries which specifically uses
pump for delivering slurry.
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Graduated study program -TercceH Mapraxun

Raw materials and process engineering - 3pgaac
6asnar 60J10BCPYyNanTbliH UHXKEHEP

Current affiliation or study —

0nooruiiH apxamx Gyit @xun acBan cypu Gyii cypryynb
Master study program in Materials Engineering
at RWTH Aachen University — AaxeHbl 1x
cypryynbs MatepuranbiH HXeHepUYaAniH

MarucTpbIH OryTaH -
Scholarships during the study - |-
Cypanuiax xyralaanp aBcaH Ta1ranar

Khutut Basement LLC scholarship 2014-2019
—2014-2019 oHA XeTen LeMeHT YIANABIPUIAH
T3TraN31

Bachelor thesis topic -

bakanaspblH AMNNOMBIH C3/13B

Investigation of the Mine-ability of Mongolian
Phosphate deposits in view of Economic and
Environmental future prospects - MoHron yacbiH
dochopblH 3apVM OPAYYABIT UPISAYAH S4UIAH
3acar, 6aliranb OpyUHbl HEIBeANeeC LWanTraanaH GANZORIG OR0OS00 —

almrnax 60NOMXKMIAH cyaanraa OPOCOOTMItH TAH30PYI

b

ABSTRACT OF BACHELOR THESIS — BAKATABPbIH AXJTbIH XYPAAHTYI:

From an environmental point of view, Compared to the 15 different origin of phosphate mining’s toxic
metal concentrations, the Burenkhan first deposit content of arsenic is two times higher, lead 0.18 times
lower,while uranium six times lower, and strontium is again 0.27 times lower. The biggest environmental
problem is related to the phosphogypsum (PG) stacks. PG stacks usually contains heavy metals and
metalloids. Furthermore, gypsum stacks are covering a lot of areas and it requires monitoring to avoid
failure.

There is some utilization of PG stacks to make good quality products by using advanced technology. From
economical perspective, we would say, period of two years payback (Case 1) and 3.4 year payback period
(Case Il) are mineable. If the waste/ore ratio is about 1:1, 2:1 and 4:1, then we could have a chance to mine
the ore with a high profit. Otherwise, we cannot mine the deposit economically. Compared to the different
version of projects Burenkhan first deposit have a high grade of phosphate rock concentration (P205), low
payback period, and high NPV. Those factors illustrates how to mine in the deposit more efficiently. Also,
the easiest international indicator to mine marketable is the concentration of P205 that should be higher
than 30%.

The life time of Burenkhan first deposit is about 18.19 years and the annual operating profits are 91.5 (Case
1), 67.6 (Case Il) and 16.4 (Case IlIl) million U.S. dollar. Burenkhan first deposit vertical meter (vm) is from 80
to 380. Therefore, it is more economic to extract ore by surface mining method. The cheapest beneficiation
techniques are crushing, screening or scrubbing, and de-sliming. The main conventional concentrating
technique is froth flotation because this technique is more suitable for quartz, chalcedony, and silica
containing phosphate rock minerals. The hardness of the phosphorites is 5-8 in Mohs scale. Therefore,
discontinued mining method is more suitable.
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Scholarships during the study —

Cypanuax xyrauaaxp ascaH TaTranar

e 2015 GMIT Excellent Student Scholarship —
2015 oHg MITUC-nitH HapamxkunT “LUnngar
oroyTaH" TaTranar

e 2017 GMIT Excellent Student Scholarship -
2017 oHg MITUC-nitH HapamxkunT “LUnngar
oroyTaH" TaTranar

e 2018 GMIT Excellent Student Scholarship -
2018 oHa MITUC-nitH HapamxkunT “LUnngar
oroyTaH" TaTrafar

Professional internship place -

YiingBapnanuitH aanara XuicaH KoMnaum

Schachtbau Nordhausen GmbH — LLlaxt6ay

Hopgaxansen XXK

Achievements during the study -

Cypanuax xyrauaaxp rapracaH amxunt

"Who Knows Chemistry?” first place in the

competition, organized NUM - MYWC, LLnHxn3x

yXaaHbl Cypryyamac 30XvoH bawryyncaH “XumMuinH

LUMHXK3X YXaaHbIr X3H CaliH M343X B3?" TIMLIIHA

1-p 6awip.

Bachelor thesis topic -

bakanaspbit AUNIOMBIH C3A13B

Identification of industrial waste liquids

applicable for the suppression of mining and

processing generated dust -

JARGALMAA OLONBAYAR — 0J10HBAAPbIH
JKAPTATTIMAA

Graduated study program ~TercceH Mapraxun

Raw Materials and Process Engineering -
dpasc basnar 60710BCPyyNaNTbiH UHXKEHEP

Current affiliation or study —

Yyn yypxaiiH 6010H 6010BCPYyNanTbiH ABLAA
YYCC3H TOOCHIT Aapaxaz almriaax 6010x
YANABIPUIAH XaArjan LUNMHIIHWUIAT TOLOPXOMI0X

0pnooruitH apxamx 6yit axun acean cypy 6yi cypryynb

Product Support Engineer at FLSmidth
Mongolia LLC -

ONICMmaT MoHronmna XXK-g ToHor
TOXOOPOMXKUIH MHXKEHEP

ABSTRACT OF BAGHELOR THESIS — BAKAJTABPbIH AXJ1bIH XYPAAHIVIA:

The Industrial Revolution, which took place from the 18th to 19th centuries, was a period during
which predominantly agrarian, rural societies became industrial and manufacturing-dominated ones.
Industrialization marked a shift to powered, special-purpose machinery, factories and mass production.
Industrialization progressed by help of more and more natural resources to speed up productions. Since
then mining industry plays significant transformation during the Industrial revolution time. At this time the
Mineral revolution began with the discovery of diverse kind of natural resources became essential materials,
used to make everything from appliances, tools and machines, to ships, building and infrastructure.

While industrialization brought about an increased volume and variety of manufactured goods and an
improved standard of living for some, it also raises some issues that were amplified by the developing
industry. The global challenges of global warming, destruction of wildlife habitat and air pollution can be
traced back to this moment in human history. In particular, the world’'s mining environmental problems
began by the Industrial Revolution. A mining operation can have significant impacts on its surrounding
Environment during all phases like active and abandoned mines. In primary process of mining operations
include extraction (loosening of the mineral from the ground and loading on transport equipment),
transporting (transport of the extract material with transport equipment from the extraction place to
destination point) and dumping (unloading of the transported material). Those major mining operations
have been source of atmospheric dust emissions since industrialization began. Dust is formed by non-
usable part of the mineral production consists of mineral with insufficient concentration, material with a
high share of trace minerals and tailings.

The Mine Safety and Health Administration (MSHA) defines dust as: “Finely divided solids that may become
airborne from the original state without any chemical or physical change other than fracture”.
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Current affiliation or study -

0p00TMitH 3pXanmxK Oyii axun acBan cypy Gyi cypryynb

First officer at Hunnu Air LLC - XyHHy 311p XXK-g
XaMTpaH HWUCrary

Completed master study program if available (year, university,

study program, thesis topic) -

MarucTpbiH 33parTail 6o X3333 anb Cypryynba, AMap

XeTenbepeep, AUNIOMbIH C3/19B

Commercial Pilot at Flying Academy in Miami,

United States 2020 - 2020 oHA AMepPUKUIAH

HaracaH ynceiH Maimu xotog Hucrarymink

HaPWIH M3PraLLIWA OArOX CypranTbIr AyYPracaH

Scholarships during the study -

Cypanuax xyrauaaz aBcaH TaTranar

e DAAD scholarship, 2017, 2018 - 2017,
2018 oHa epmaHbl 3pAMUIAH CONMMALLOOHBI
anbaHbl TTranar

e GMIT's excellent student - MTTUC-uniiH
HapaMXUT “LUnngar oroyTaH” TaTrasNar

Professional internship place -
YINABIPNIAVIH Aaanara XMACIH KOMMaHW

MIBRAG mbH — Mubapr XXK, XBHIY

KHANGAI GERELSUKH — F3P3JICYXMiAH

i XAHAA
Bachelor thesis topic -
bakanaspblH AMNIOMBIH C3/13B
Analysis of Coal Combustion By-Products Graduated study program —TercceH Mapraxun
(CCBs) in Mongolia in Consideration of the Raw Materials and Process Engineering -
Characteristics to be suitable for Backfilling and paac basnar 60A0BCPYYNANTbIH MHXKEHEP

Securing of abandoned Small Scale Coal Mines
- TyHWI Brymn yypxaig HYYPCHWIA LiaTanTaac
YYCC3H XaarAan 6yTasrasxyyHyyA AYYPranTuitH
MaTepvan 60s0x 6ONOMXUIH cyaanraa.

ABSTRACT OF BACHELOR THESIS:

The research aimed to evaluate the possibility to use CCBs and industrial wastes for backfilling material
for underground mines. Hundreds of thousand tons of CCBs in Mongolia is being landfilled despite its
economical and beneficial properties. Following tests and analyses were made to evaluate CCBs and
industrial wastes: sieve analysis, SEM analysis, radioactivity detection, moisture content analysis, XRF
chemical content analysis, uniaxial compression test, elution test and FTIR analysis. Total of 9 CCBs and 1
electric-arc furnace slag from 7 different location/plant have been evaluated to represent Mongolian CCBs.
Backfill mix designs were designed to compare the materials and to choose the best suited material for
backfilling purpose.

During the research, fly ash from the thermal plant #4 and ger district bottom ash had been proven as
a suitable material for backfilling while other material can be utilized but, other binder additives such as
portland cement must be used. Any of the evaluated materials in this research are investigated not being
harmful to environment and to human health.

Fly ash and ger district ash are the most common CCBs in Mongolia. More than 200 thousand tons of fly ash
and another 200-230 thousand tons of ger district bottom ash are being generated annually.

BAKAJTABPbIH IUNNOMbIH AXJTbIH XYPAAHTVi:

CypanraaHbl axun Hb TYHUA yypxaiH AyypraaTvidH MaTepuang HyypCHUI LuaTtantaac yyccaH Xasrgan
maTtepuan (CCB) 60M0OH YIUNABIPAIAMIH XOT XasarAabIr alimraax H6OAOMXKMIM YHI3X 30puAroToin bams.
MoHrong 0n0H 3yyH MaHraH ToHH CCB-r 341iiH 3aCruiiH XyBb/ allurTal, alinrrai WuHX YaHapTai baiix
600X U xasargan 60/ 6arHa.

Huit 7 Gaiipuinn 6010H YABIPIIC 9 LWIMPXIT HYYPCHWUIA YHC, 1 LaxuaraaH HymaH 3yyxHbl Llaapbir aBy
MOHTON YACbIH HYYPCHWIA WaTanTaac YYCCaH xasrgan matepuanyyabir (CCB) Teneenyynss. [yyprantuitH
matepuanyyabir xapbLyynax 6010H LUWA3X 30pUATOOp Tycrai 3yypmaryys 3yypaH xapbLyynas. CyaanraaHbl
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26 YHAC3H A33p 3P XOPOOJ/IbIH 3yyXHbl YHC 6ONOH 4-p LiaxuiraaH CTaHLbiH LaxuaraaH COPOH3O0H LLUYYATYYP33C
(ESP) rapcaH gargamxuii yHc (fly ash) ayyprantuiin matepuanaap awuraargax 6ypaH 6010MXKTOMT Xapyynas.
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Graduated study program -TercceH Mapraxun

Environmental engineering -

Xyp33213H By OpPUHbI MHXEHEP

Current affiliation or study —

0nooruiiH apxamx Gyit @xun acBan cypu Gyii cypryynb

Technical coordinator at Sustainable

Plastic Recycling in Mongolia — MoHron

YAC AaxXb XyBaHLAP XOr XasrAAblH JaXvH

60/10BCPYyyNanTbiH TOTBOPTONM BalANbIT XaHrax

TOCANIH TEXHUKMIH 30XMLlyynary

Scholarships during the study -

Cypanuax xyralaap ascaH Ta1ranar

e GMIT scholarship 50% - MITUC-nitH
H3P3AIMXKMT T3Tran3r 50%

e GMIT scholarship 100% - MITUC-uiiH
H3PaMXKMT T3Tran3r 100%

Bachelor thesis topic -

bakanaspbiH AUNNOMbIH C3/19B

Determination of Deoxygenation Rate Constant

for BOD Reaction in Mongolia - Buonoruiix

X3P3rLI3T XYUUATOPerymitH ypsan Aaxb SANCHIRGARAYV BATZORIG —
XYUUATOPOTUTYIKYYIIX KOIDPULMEHTUIT BAT30PUTMIH CAHYUPIAPARB

MOHTO/bIH HOXLIO/A TOLOPXONNOX Hb

BSTRACT OF BACHELOR THESIS — BAKAJTABPbIH AXJTbIH XYPAAHIYIA:

The objective of this study was to estimate the deoxygenation rate constant and the ultimate BOD of WWTP
effluent in Mongolia. The deoxygenation rate was determined and tested in April, 2019. The Deoxygenation
rate was 0.27 /day which is a bit higher than values from other countries. The ultimate BOD was in the range
of 92- 115 mg /L. Biological oxygen demand values did not meet the limits recommended by the Mongolian
National standard throughout entire study period.

This knowledge of ultimate BOD, the rates of deoxygenation in BOD reaction can be significantly valuable
for designing reliable of biological treatment processes in WWTP.
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Graduated study program -TeecceH
M3pP2aXKUA

Raw materials and process engineering -

Spaac basnar 6010BCPYyNaNTbIH MHXEHEP
Current affiliation or study -

0pooruith apxamx 6yit axun acBan cypy Gyit cypryynb
Suveyor engineer at Normount LLC —
HopmayHT XXK-4 Mapkierigep nHxeHep
Bachelor thesis topic -

bakanaspblH AUNNOMBIH C3/19B

Identification the types of battery used in
Mongolia due to find opportunity of recycling -
MoHrong xaparnaraasr 6atrepeiHbl Tepen 6010H
TIATIPUIAT AaxvH 6ONOBCPYynax apra 3ambir
cyAnax

SERGELEN ODNYAM -
0JIHAMBIH C3PraJ13H

ABSTRACT OF BAGHELOR THESIS — BAKAJTABPbIH AXJ1bIH XYPAAHIYH:

This bachelor thesis aimed to determine the types of battery used in Mongolia due to find opportunity of
recycling. The 21st century is battery's era, all of electrical devices related to battery. The battery is modern
world necessary portable energy resources. Battery is converted chemical energy to electrical energy.

In Mongolia a numerous type of battery used. Mongolian Customs provide us the data and information of
batteries used in Mongolia. The data displays between 2011 and 2018 of battery types and actual amount.
In the data, only expression manganese dioxide, lithium- ion, zinc-air and silver oxide. Other types of
batteries not included data of Mongolian Customs. China, Federal Republic of Germany, Republic of Korea,
United States of America and Japan are the main exporter countries of Mongolia.

There are several types of batteries. This thesis mostly consider about lithium-ion battery because usage
of lithium-ion battery is rather high in Mongolia. Many types of process to recycling lithium-ion battery.
As well as hydrometallurgical recycling, pyrometallurgical recycling, intermediate recycling process, direct
recycling, bioleaching and mechanochemical process.
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Thesis topic/ IMNAOMBIH aXJIblH C343B:
Evaluation of extraction routes for sulphide
concentrates from the processing of complex
skarn ores located in the Erzgebirge region

— JpurebupruinH Myxxug 6arpnax nx oypaH
CKapH XYAPWIAH 6osoBCpyynantaac cyibouabiH
6asKMan 0n16opaoX 3aMblH YHI/ITI3

Scholarships during the study —
Cypanuax xyrauaaz aBcaH TaTranar

Bachelor/bakanasp
e GMIT Scholarships - MITUC-niAH H3pamXuT
TITI3131
e DAAD Scholarship — l'epmaHbl 3paAMUIiH
CONMALLOOHBI anbaHbl TITFIN3T
e DAAD Transnational Scholarship - FepmaHbi
3PAMUIAH CONUALLOOHBI anbaHbl YHAICTIH
AamHacaH T3Tranar
Master/Maructp
e ERASMUS scholarship — 9PACMYC 13Tranar
e DAAD Transnational Scholarship - FepmaHbi
3PAMUIH CONMILLOOHBI anbaHbl YHAICTIH
JAaMHacaH T3Tranar
e Study completion grant — TercentuitH
TITI3131

Professional internship place -
YiinaBapnanuith fapnara XuicaH KoMnaxu
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SHINE-OD MONGOLJIIBUU —
MOHIOAXUHBYYTMNH LLUMH3-OA

MIBRAG GmbH, Leipzig, Germany —
Mubapr XXK, XBHIY

Graduated study program -TeezcceH
M3p2aXKUA

Achievements during the study -
Cypanuax xyrauaaHz rapraca amxunt

Raw Material Process Engineering -
dpgaac basnar 6010BCPYYNANTBIH UHKEHEP

e Basketball league — Carcan 6embernitH aur

e Technical Olympiad - TexHUkuiH onnmnmag,

1. 1st place in Startup competition in
Student edition — OroyTHYYAbIH AyHAAX
rapaaHbl 6U3HeCWIH TaML3HUIA 1-p Baip

2. 2nd place in 'Who knows Chemistry well?’
Competition - “XvMWIAT X3H callH M3A3X
B3?" TIOMLI3HWIA 2-p Balip

3. 4th place in Business Case Challenge -
Business Case Challenge 1amu33H4 4-p
6anp

Current affiliation or study —
0nooruitH apxamx Gyit @xun acBan cypu Gyii cypryynb

Research Associate at Technische Universitat
Bergakademie Freiberg - ®panbepruinH
TeXHUKWMIH UX CYPryyab 3pA3M LUNHXUATIIHWNA
axkunTaH

Completed master study program if available (year, university,
study program, thesis topic) -

MarucTpbiH 33parTail 6on Xa393 anb Cypryynbp, iMap
XeTeN6epesp, AUNOMbIH C3[3B

Bachelor thesis topic ~bakanaspblH AUNNOMbIH 3138

Simulation of Coal Preparation Plant by using
the Simulation Packages “Limn — The Flowsheet
Processor” -

“Limn — The Flowsheet Processor” nporpamm
XaHTaMXXUWIT alwmnraaH Hyypc 6askyynax
YVNABIPUIAH 3arBapunanbir 6010BCpyynax
cypanraa

International master of science in Advanced
Mineral Resources (AMDR) in 2022, (1 semester
at university Montan, 3 semesters at TUBAF) —
2022 oHp ABCTpU yacbiH JTob3H, FfepmaH yacbiH
PpanbepruitH nx cypryyanyabiH xamTapcaH
"Ipaac BasNTUAH A3BLIMATIT TEXHONOTUN" -NIAH
MarncTpbiH XeTe166epuiir TercceH

ABSTRACT OF BACHELOR THESIS — GAKAITABPbIH AXJTbIH XYPAAHTYI:

In order to benefit the design and management of coal preparation plants, several simulation and yield
optimization programs have been developed. This concept dictates that all plant circuits be operated at
the same quality to maximize the yield of clean coal product. For efficient processes such DMCs (heavy
medium cyclones), this constraint can be achieved for all practical purposes by operating all parallel circuits
at the same effective RD cut point. The computer model was validated by testing the model results against
theoretical plant experience. The wash ability data of the plant feed was used as input to the model and the
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value of the observed ash, sulfur and CSN used as quality constraint. The reason why CSN was chosen is that
CSN can express the coal quality especially, the coking coal very well.

In general, the simulated results were similar to the theoretical results. It is concluded then, that the model
is valid and useful as a tool for predicting plant results for separation above 1.39 SG.

Limn operates within a spreadsheet, it has the major advantage of allowing the user total freedom to create
and modify their own models for each unit. Moreover, simulation is necessary to plan new projects or the
modification of existing operations. The simulator is easy to use and could readily be expanded to include
a wide range of feed materials.

To calculate the predicted yield from a dense medium separation, it is necessary to apply distribution factors
from a distribution curve to the raw coal washability data. This presents a problem from two aspects:

- The shape of the curve varies with the SG of the separation;

- The representation of the curve in computer form so that interpolation between known points is possible.
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Graduated study program -TercceH Mapraxun

Raw materials and process engineering -
Spaac basnar 6010BCPYYNANTbIH UHXKEHEP
Current affiliation or study —

0nooruiiH apxamx Gyit @xun acBan cypu Gyii cypryynb
The master study program “Chemical
Engineering” at Budapest University of
Technology and Economics — byganewtuiiH

TEXHWK 3AUIAH 3aCTUIAH X CypryysbA “XUMWiH P
VHXXeHepUNaN"-UiH MarncTpbiH OryTaH -

Scholarships during the study -

Cypanuax xyralaasj, aBcaH TaTranar f

e  GMIT scholarship 50%, 3 times - MITUC-
WIAH HIPIMXKUT T3TraN13r 50% - 3 yAaa

e  GMIT scholarship 100%, 2 times - MITUC-
WIAH HIPAMXWKT T3Tran1ar 100% - 2 yaaa

Bachelor thesis topic -

BakanaspeiH UNNOMbIH C3/19B

Copper leaching models and simulation
- 33CWIMH yycranTbiH 3arBap 6a cumMynsLm

6onoscpyynax apra sambir cyanax SUKHBAATAR BATNASAN — BATHACAHT MiiH
CYXBAATAP

ABSTRACT OF BACHELOR THESIS — BAKATABPbIH AXJTbIH XYPAAHTYI:

In this thesis we deal with modeling and simulating the copper column leaching. The ore with 2.22% copper
grade used in this study. Chalcopyrite (CuF €S2) was main mineral in the test sample. Pyrite (F €S2) was
determined as the main gauge mineral of the sample. Three experiments produced with different flow
rates which were 5.461/h/m2, 10.25I/h/m2 and 16.4I/h/m2 with 3g/I sulfuric acid concentration (H2SO4)
on column. Thus experiments were continued for 15 days. Thirty experiments produced with different acid
concentrations for find right acid concentration for heap leaching. Comprehensive computational fluid
dynamic (CFD) 'virtual 3D heap’ was used as main model in the modeling and simulation. First prediction of
this study was experimental and simulation results would be matched.

From vat leaching experiment, the best acid concentration were 4.5g (Figure 6.2) on heap leaching. We
observed that solution flow rate and metal recover were directly depends each other from column leaching
experiment. The simulation result was approximately matched with experiment result (Figure 6.8). The
average simulaiton error was 0.6% (Table 6.5) which means our simulation was worked correctly.

31
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Scholarships during the study -

Cypanuax xyralaan ascaH Tarranar

e 2018 GMIT Excellent student scholarship —
2018 oHA MITUC-WIAH HIP3IMXKUT TITrN3F

e 2019 DAAD scholarship for semester
abroad student exchange program — 2019
OHZ, FepMaHbl 3pAMUIAH CONMLLOOHbI
X6TeN06pUIiH OOyTaH CONMILLOOHbI TITIN3T

Professional internship place -

YingaBapnanuitH japnara XuicaH KoMnau

e RWE Power AG, Inden Mine, Germany - RWE
Power AG, VHaeH MaliHWHr F'epmaH

¢ Oyu Tolgoi LLC-Environmental Department -
Otoy Tonron XXK, baitranb opuHbl anba

Achievements during the study -

Cypanuax xyrauaaxp rapraca amxunt

Selected and worked as a GMIT Education

Committee member, Vice president of

Student Council - MITC-ninH CyprantbiH

XOPOOHbI TULLYYH, OIOYTHbI 36BNSAVIH A3

epeHxuiineryeep COHrorAoH axuanax bancaH

SUVD-ERDENE TSEND-AYUSH - Bachelor thesis topic -

LISHA-AOYLUWVH CYB-3P3HI baxarnaspbii AUNMIOMbIH C3i3B

Rehabilitation concept for Nalaikh Mining

Licence Area (N-MLA): Monitoring of heavy

metals in the soils in and around N-MLA

Graduated study program —TercceH Mapraxun

Environmental Engineering - - Hanalix gyyprviiH awmrnantbiH Tycran
Xypa/1H 6yid OpuHbI MHXeHep 3eBLUBBPeN DyXuii yypxaliH HOXeH CIPrasnT:
Current affiliation or study - “XepceHa aryynaraax 6y xyHa MeTansibiH
Onooruith apxamx 6yit axun acBan cypy Gyi cypryynb XsiHanT"

High-Risk Trainer at Oyu Tolgoi LLC, Underground

Project -

Otroy Tonron XXK, l'yHUiA yypxaiiH Tecaniii ©Haep
3PCA3NIAH cyprary

ABSTRACT OF BAGHELOR THESIS — BAKAJTABPbIH AXJ1bIH XYPAAHIYH:

This thesis was focused on the investigation of environmental impacts of Nalaikh small-scale coal mining to identification
and improve the mitigation measures and geotechnical recommendations for the rehabilitation concepts and further
development of environmental management in Nalaikh district.

To evaluate the soil contamination levels, potential ecological risks, geo-accumulation index and pollution load indexes
were estimated by determining and monitoring the concentrations of heavy metals particularly focused on the presence
of arsenic in the soils, in and around Nalaikh mining area along the main wind direction from the northwest to southeast
(NW-SE) and assessing the contaminated sites within the monitoring part of rehabilitation pyramid, Knippertz, 2005. An
estimation of the arsenic content was used to make an interpolation of special distribution in Nalaikh basin, in which 19
sampling points on topsoil were investigated and based on that and the results were compared with the previous study
(1). Moreover, by the request from Nalaikh government, 7 soil samples from 5 gardens in Nalaikh ger settlement area were
examined and heavy metals content were measured by X-ray fluorescence spectrometry in the field.

In most cases, the content of elements did not exceed the maximum permissible values. However, the concentration of
arsenic (As), cobalt (Co) and cadmium (Cd) were above the Mongolian guidelines as well as EU and WHO permissible levels
for heavy metals in the soils in which the mean value of As 15.4 mg/kg, Co 138 mg/kg and Cd 11.5 mg/ kg were measured.
The highest concentration of arsenic (As) was detected in the nearest sampling point to the mining area with the value of
31.1 mg/kg.

The range of geo-accumulation index was (-0.595 < Igeo < 0.882), indicating that some soils were not polluted and the
others not to moderate contaminated by arsenic. In general, the accumulation of arsenic was high near to the mining area
than the other areas which has less As when it goes far from the mine and the distribution of arsenic is entering into the
settlement area from the mining region and the ash basin from the powerplant.
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Current affiliation or study -

OpooruitH apxanx Gyii axun acan cypy Gyil cypryynb

e Metallurgical engineer at Achit Ikht LLC —
Aunt Vixt XXK-a MeTannypruiiH uHxeHep

e Master student in Resources and
Technology, GMIT — MITUC-nitH BaitranuniiH
HeeL, TeXHONOMVIH LUMHXK3X yXaaHsbl
MarmcTpblH OrOyTaH

Scholarships during the study -

Cypanuax xyrauaaz aBcaH Tarranar

e 2014-2016, 2018 GMIT Scholarship - 2014-
2016, 2018 oHA MITUC-NIAH HIPIMXKUT
TITIN310

e DAAD Scholarship 2018 — 2018 oHg,
lepMaHbl 3pAMUIAH CONMNLLOOHBI anbaHbl
TITIN310

Professional internship place -

YiinaBapnanuitH fapnara XMicaH Komnasun

Inden Mining (RWE) - HaeH MaiHuHr,

Eschweiler, Germany - Swsarnnep, lepmaH

Achievements during the study -
Cypanuax Xyrauaang rapracaH amxunT TEMUUJIN TUVSHINDELGER -

GMIT Basketball League-Golden medal 5 times - TYBLWUWHOIT3PUNH TAMYYXXUH
MITUC-wniiH 6onoH bycaa carcaH 6embervinH
TIMLIZHA OPO/ILOX HUITASS 5 yaaa anTaH
Meganb aBY balicaH.

Bachelor thesis topic -

bakanaspblH AMNNOMBIH C33B

Effect of different current densities according
to the electrowinning of copper from leach
solution - dnekTpoaunsbIH apraap yycmanaac
MeTa 33C raprax aBaxag, rynaauniiH Harraac
Xamaapax HeJeeNNuniiH cyjanraa

Graduated study program ~TercceH Mapraxun

Raw Materials and Process Engineering -
Spasc basnar 6010BCPyyNaNTbiH UHXKEHEP

ABSTRACT OF BACHELOR THESIS — BAKAJTABPbIH AXJTbIH XYPAAHIYIA:

Main purpose of this thesis is to describe effects of cathode copper on the stainless-steel electrode by
manipulating the current density of electrowinning on the solution of Achit-lkht company, which is located
in Erdenet. Goals of this research work are determine the copper concentration of solution of Achit Ikht
and do experiments on the having different current densities, which vary between 250A/m2 and 360A/m2
of electrolysis.

Moreover, this thesis work contains diversity of knowledge about copper. For example: copper is initially
came from Phorphyry ore deposit, copper has very ductile, high non- resistance material and high
conductivity properties. These properties makes copper valuable for alloys, modern human life-style and
technologies. As well, this reaserch work gives you data of Mongolian and global copper ore deposit and
global production.

This thesis work is highly related to Hydrometallurgy specially Electrowinning. Thus, this research gives you
advanced knowledge of electrowinning. Furthermore, the thesis work shows setup and procedure of lab-
scale Electrowinning process. From the results of experimentation, efficiency was about 90%, recovery and
copper deposition is increasing as current density increase.Lastly, | want to express my warm appreciation
and thanks to my family, roommates and colleagues for their patience, encouragement, help and support.
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Graduated study program ~TercceH Mapraxun

Mechanical engineering -
MexaHvK UHXeHep

Current affiliation or study -

0nooruith apxanmx Gyit axun acBan cypu Gy cypryynb

Quality Engineer at Hanwha Q CELLS, LLC,

Germany -l'epmaH ysacbiH XaHBxa XXK-g

YaHapblH UHXeHep

Scholarships during the study -

Cypanuax xyrauaaHp aBcaH TaTranar

e GMIT scholarship 100%, 4 times - MI'TUC-
WIAH HIP3MXWT T3Tr331, 4 yAaa

e DAAD scholarship 100% - l'epmaHbl 3pAMUWIAH
CONIMNLOOHbI anbaHbl TITrN3M

Bachelor thesis topic -

BakanaspbiH AUNNOMbIH C3/9B

Water hammer in milk of lime distribution

pipeline system at Oyu Tolgoi LLC - LLloxo#iH

3yTaH JaMXyynax XO0NON Aaxb WMHIIHWNA

LOXUANTbIH CyAanraa

TURTSETSEG NANJID -
HAHXWAbIH TOPLI3LIAT

ABSTRACT OF BACHELOR THESIS — BAKATIABPbIH AXITbIH XYPAAHTVi:

The present study is intended to examine the effect of water hammer in milk of lime distribution system
at Oyu Tolgoi LLC. The company produces copper concentrate and the flotation process for the copper
concentrate production requires slaked lime in order to control pH value. It is essential to prevent system
failures because of safety and economic purpose.

Specialized engineering software called “Wanda Engineering 4.5" is used to obtain the realization of the
effect of water hammer. It concentrates mostly on reducing the water hammer effect because of the damage
it is known to be causing. Wanda Engineering 4.5 is powerful software which can theoretically analyze the
transient flow of fluid. Transient flow is originated from the sudden change in velocity of the flowing fluid
such as pump trip, valve closure, etc. In this study, only valve closure originated water hammer is studied.
Several factors are known to be affecting water hammer effect and for this study, the type of the valve, the
valve closure time duration, and profile, a solid concentration of the lime slurry are the major concerns. The
finding of the study shows the sensitivity of the water hammer effect from these factors and the optimum
value or pattern for some factors.

It was found that the best method to reduce water hammer is stepwise closure of the valve especially rapid
closure at the beginning with gradual closure in the end. In overall closure time of 1 second, the uniform
closing causes maximum pressure of ~2.9barg and stepwise closure can reduce it to ~2.2barg at the point
right before the valve.

The least pressure inducing valve was the butterfly valve to compare to pinch valve, gate valve, and ball
valve. The maximum pressure in 5 seconds of butterfly valve closure was 2.053barg and the steady-state
pressure was at the same point was 2.023barg.
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Completed master study program if available (year, university, study

program, thesis topic) -

MarucTpbiH 33parTail 6o X3333 anb Cypryynba, AMap

XeTenb6epeep, AUNIOMbIH C3/19B

University of Hawaii at Manoa, Mechanical

Engineering, Tendon-Driven Notched Needle for

Robot-Assisted Prostate Interventions, 2022 — 2022

oHg, XaBaviH MaHoa Wx CypryyaniiH MexaHuk

VIHXXEHEPWIAH MarucTp TercceH

Scholarships during the study -

Cypanuax xyrauaanz aBcaH Tarranar

e GMIT Scholarship - MITUC-1iH HapamxunT
T3TraN3r

e DAAD student exchange scholarship - FepmaHbl
3PAMUIAH CONMLLOOHbI X6TeN08PUINH OtoyTaH
CONWILLOOHbI TITFIN13T

Professional internship place -

YiinaBapnanuiti aagnara XuicaH KOMNanu

e Wagner Asia LLC - Barnep Azn XXK

e Transwest Mongolia LLC - TpaHcBect MoHron
XXK

e Liebherr-Mining Equipment Colmar SAS —

Z0LBOO BATSAIKHAN - JInbxepr MavHWUHT 3KronmeHT koamap CAC

~ Achievements during the study -
BATCAMXAHbI 30/1600 Cypanuax XyrauaaHg rapraca amxuir

2017 Mongolian national mechanical

Graduated study program ~TercceH Mapraxun engineering Olympiad, 1st place — 2017 oH
Mechanical engineering - MOHFO/IbIH YHAICHNI MeXaHVK UHXEeHepYYaUnH
MexaHVK UHXeHep onnmnnag, 1-p Gaip

Current affiliation or study - 2. 2015-2018 GMIT basketball competition, 1st
0zooruit apxamx Byii xun acean cypy 6yil cypryynb place - 2015-2018 o1 MITNC-uitH Carcan
Robotics Control Engineer, USA — AHY-g 6emberniii Tamu3Hg 1-p 6anp
ABTOMATXYYNaATblH XAHAATbIH NHXEHep Bachelor thesis topic -

bakanaspbit AUNIOMbIH C3/198

Centrifugal slurry pump vibration analyze -
TooL00/10/1 A33P YHAICAIH LLIOXOWH CUCTEMUIAH
camxpyynant

ABSTRACT OF BACHELOR THESIS — BAKAJTABPbIH AXJ1bIH XYPAAHIYHA:

This bachelor work is a part of the “Slaked lime system” problem developing project and it is aimed to
discover and modify a slurry pump overheat problem occurred at Oyu Tolgoi mine. And it is searched for
ways to reduce overheating so that the mining operation could have benefit in numerous ways.

The main objective of this work is to analyze vibration of the pumps, as it is experiencing overheating
problem in the bearing area. Problem causing roots would be detected and analyzed for optimal solutions.
Design modification would be done as one of the result of this research work.
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Current affiliation or study -

0nooruith apxanmk Gyii axun acBan cyp Gyi cypryynb
Metallurgist, Steppe Gold LLC - Crenn l'oyng,
XXK-a Metannypruy

Scholarships during the study -

Cypanuax xyrauaaHz ascaH TaTranar

Excellent student scholarship

100%, once, 50% 3 times -

MITUC-WIAH HIPIMXKWT TITI3/131

100%, 1 ypaa, 50% 3 ypaa

Professional internship place -

YingBapnanuitH gaanara XuicaH KoMnau

Energy Resources LLC - SHepxun Pecypc XXK

Achievements during the study -

Cypanuax xyralaanj rapracas amxunt

2019 Awarded GMIT Strategic Research
Development Fund (SRDF) — 2019 oHg MITUNC-
niiH Ctpaternind Cyganraanbl XerkaniiH CaH
(SRDF)-raac Tecen aBcaH

Bachelor thesis topic -
ANUDARI NARANBAATAR — HAPAHBAATAPbBIH Bakanaspbit AUMOMbIH CI/19B
AHYLIAPb Investigation of Leaching Behaviour of

Selected Coal -
COHrOoCOH Hyypcuir yycraH 6asxyynax 6010H
TYYHWIA Baskuraax YaHapbir cyanax Hb

Graduated study program —TercceH Mapraxun
Raw Materials and Process Engineering -
dpaac basnar 6010BCPYYyNaNTbiH UHXKEHEP

ABSTRACT OF BACHELOR THESIS - BAKAJTABPbIH AXJ1bIH XYPAAHTYIA:

This bachelor thesis aimed to study chemical demineralization and desulphurization of selected coal by
using various inorganic and organic acids, alkalis, oxidizing agents and their combination to reduce the ash
and sulfur content of coal. Throughout the study, chemical enrichment of low-grade coal was an effective
method of reducing minerals of low value coal to upgrade into high quality coal.

Currently global development is moving towards a clean energy but coal still plays an important role in
producing energy supply worldwide. High quality coal reserves are gradually depleting while cost of the
higher quality coal mining is becoming more and more expensive which leads to economic disadvantage.
Fortunately, low grade coal reserves are still abundant and could be used as an alternative energy source
to minimize the cost. Yet low grade coals are not only having high content of minerals and moisture which
gives serious impact on their consumption but also along its usage the formation of unwanted, toxic metals
and harmful gases emissions leads into critical environmental issues. Therefore, the purification of low-
grade coal using bacteriological, physical or chemical processes becomes extremely important. Physical
enrichment methods have very limited effect on the low-grade coals to produce low ash coals. In such
low-grade coals chemical enrichment method could reach much higher degree of demineralization due to
its effect on the structure of coal. Chemical reagents diffuse inside the carbon matrix through the pores and
subsequently dissolve the unwanted minerals.

Similarly, in Mongolia there are abundant coal reserves in several regions but high-grade coals are depleting
while low grade coals have high ash, moisture and sulfur content. Especially, the coals that have acceptable
coking property but have high content of sulfur and ash are very suitable to be processed by chemical
beneficiation method than bacteriological and physical methods.

Mongolia has a huge coal reserve and exports high quality coking coal to China specifically mainly for
Chinese steel producers which has great impact on the Mongolian economy. But Mongolian most of the
coal exporting companies mine and export the layer with high quality coking coals of the deposit without



Breaking Barriers, Building Bridges: Class of 2020

any beneficiation or mixing with the lower grade coals. In later period when the high quality coking coals
exhaust, leaving the massive amount of lower quality coals could lead into huge disadvantages due to the
inadequate coal quality to be exported.

One of the most suitable method to solve those issue was to increase properties of the low-grade coal into
high grade coal by beneficiation methods. Most common beneficiation method in the world is physical
beneficiation method such as dense media separations, magnetic separations jigging and froth floatation
etc. Physical beneficiation methods are always based on the physical properties of the coal such as mass,
size, density and magnetism etc. By those physical beneficiation methods gangues could be separated
from coal to a limited extend which result removal of ash content but those methods are less effective due
to yield restrictions. Because main focus in every mining company is to have maximum yield at minimum
process cost. In this case, chemical beneficiation methods are more effective than physical beneficiation
methods. Because in chemical beneficiation methods, accurate separation between mineral components
and coals are operated inside of the coals structure.

Main reason behind the wide spread of physical beneficiation is the sufficient knowledge and experience
of many years of experts in the field of coal beneficiation plant. While in chemical beneficiation methods,
due to the price of the process and other limitations experts started to get interested in the chemical
beneficiation methods only around ten years from now on.

In chemical beneficiation methods to maximize the yield of the product at minimum process cost, selection
of the exact reagent and chemical that is used for the particular coal deposit is a must. Thus in this thesis
study, determination of the reagent and chemical based on the typical of minerals contents in the coal
structure is studied due to great significance in the coal chemical beneficiation methods.

Coal with coking property but has high ash content was studied by using seven different chemical agents
and alkali-acid leaching had the highest efficiency in removing inorganic minerals from coal matrix. Total
6 different chemical leaching was performed on the samples with 3 different durations with 3 different
temperatures and with 2 different concentration of chemicals in 500 ml of glass reactor under ambient
pressure.

By chemical beneficiation any desired ash content could be reached when the chemicals adjusted in the
most suitable state with temperature, duration and chemical concentration, any desired ash content could
be reached.
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Graduated study program -Terccen Mapraxun

Raw materials and process engineering -
dpasc basnar 6010BCPYYNANTbIH MHXEHED
Current affiliation or study —

0po0ruitH apxanx Gyii axun acean cypy 6yi cypryynb
Research development specialist, Explosive
manufacturer -

Tacpax 6oancbiH yinnaeapt, Cypanraa XerkannH
M3PIIXWUATIH

Bachelor thesis topic -

bakanaspblH AUNNOMbIH C9A3B

Assessment of Potential Material Reprocessing
of Erdenet Mine Tailings - 3pa3H3T yypxaiiH
XaarasiblH AaﬂaHI’VII‘;IH Matepuanbir AaxXvH
6on0BCpyynax

AZJARGAL SENGEDORJ — COHI3JOPXMIAH
A3XAPTAI

ABSTRACT OF BACHELOR THESIS - BAKAJTABPbIH AXJ1bIH XYPAAHTYIA:

The objective of this study is to define possible ways to reprocessing Erdenet mine tailings with potential
metal recovery. These tailings have relatively high copper and molybdenum concentration (e.g. tailings
Il has Cu: 0.2-0.5%, Mo: 0.1-0.2% content), some of which are concerned as reusable deposits. But the
measured concentration of metals does not have a homogeneous population over the whole tailings due to
settling of the materials, reclamation of process water and drying of the materials, etc. The tailing facility is
one of the largest in the world with a total area of 18.6 km2. Over 40 years of history of Erdenet processing
plant, the tailing has been collected in the tailing dam and now becomes the biggest resource for research.

The surface samples were taken from 5 different areas with various depths. Furthermore, physical analysis
(Size distribution analysis) and chemical analysis (X-ray Fluorescence element analysis) were done.

Based on physical and chemical characteristics, the possible applicable method to reprocessing tailing
was investigated. As a result of this study, the possibility of using Erdenet Mine tailings has subjected to
technical and economic considerations.
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Graduated study program -TercceH Mapraxun

Environmental engineering -

Xyp33213H By OpUHbI MHXEHEP

Current affiliation or study -

0pnooruitH apxamx Gyit @xun acBan cypu Gyii cypryynb

Teacher at the Absolute Elite High School -

ABCONIOT 31T AyHA Cypryynba barw

Scholarships during the study -

Cypanuax xyralaasj, aBcaH TaTranar

e GMIT scholarship 50%, 2 times - MITAC-nitH
H3P3MXMT TaTranar 50%, 2 yaaa

o DAAD scholarship 100% - lepmaHbl 3paMUiH
CONVNLLOOHbI anbaHbl T3Tranar 100%

Bachelor thesis topic -

bakanaspbiH AUNIOMBIH C3/19B

Plastic in the environment of Nalaikh -

HanalxbiH Xyp33/13H 6y OPUMH Aaxb NAACTUK

MaTepvanbiH 6oxvMpgon

BAT-ERDENE PUREVSUREN — YP3BCYPHIilH
BAT-3P13H3

ABSTRACT OF BACHELOR THESIS - BAKAJTABPbIH AXJTbIH XYPAAHIYIA:

Plastic is one of the most produced material in the world due to its flexibility and cheap cost to produce and
plastic production has been growing since 1950 and expected to keep on growing. Once plastic product
is used and becomes waste plastic becomes problem to the environment. First of all, shear amount of the
plastic and plastic accumulation due to slow degradation of plastic and additionally plastic waste causes
problems such as entanglement, ingestion, leaching. On top of negative environmental impacts plastic
waste is a health hazard as well.

This thesis assesses impact of the plastic waste in Nalaikh by evaluating amount of landfilled plastic waste,
recycled plastic waste, plastic waste directly disposed to the environment and impact of different methods
to deal with plastic waste trough material flow analysis based on literatures and assumptions. Currently
Nalaikh has population of 37608, where majority of the population is living in Ger area. Waste generation
pattern is different by a season and during winter majority of the plastic waste is generated by households
and during summer majority of the plastic waste is from households and illegal dumping, especially illegal
dumping in Terelj national park. Currently it is estimated 610.29 tons of plastic waste is directly disposed to
the environment.

Population of Nalaikh is expected to keep on growing and as the population grows amount of plastic
waste generated is expected to keep on growing and amount of plastic waste disposed to the environment
is expected to grow from 1.72tons/day to 2.55tons/day in 2050. To deal with this problem one measure
by itself would not have enough impact and combination of multiple methods is required. If multiple
methods are used together including recycling plant in Nalaikh amount of plastic waste disposed to the
environment is expected to reduce from 1.72tons/day to 0.54tons/day in 2050 and there is potential to
supply plastic recycling plant for next 60 years. With current limited knowledge on plastic waste of Nalaikh
further research are highly recommended as Nalaikh is currently under a threat of plastic pollution.
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Current affiliation or study -

0nooruith apxanmk Gyii axun acBan cyp Gyi cypryynb

Studying Joint Master in Sustainable Mineral

and Metal Processing Engineering following

universities: University of Oulu - Finland,

Montauniversitat Leoben — Austria, and

Universidad Tecnica Federico Santa Maria —

Chile. -

TorTBOpTOM ALWWIT ManTMa, MeTa

6010BCPYyyNax UHXKEHEPUIAH YNNI

OuHAaHAbIH OyNyruniiH nx cypryyab, ABcTpu

yncblH MoHTayH1BepcnTaT JleobeH, Ynau yacbiH

TexHukminH ®egeprko CaHta MapusrminH ux

CYPryyaviiH XamTapcaH MarMcTpblH OKOyTaH

Scholarships during the study -

Cypanuax xyrauaaxp ascaH TaTranar

e DAAD scholarship - FepmaHbl 3pgMuiiH
CONMALLOOHBI anbaHbl TITFIN3T

e DB Scholarship, 2015-2019 - 2015-2019
OHZ, IcnaMblH XerkauiiH 6aHKHbI T3TrA31

Professional internship place -

BYERYEKGUL MYEZIMKHAN — MU3AMXAHbI YiinBapnanuiti fanara XuicaH KoMnaxm
BEPUKIYN LEAG AG in Germany - Oyu Tolgoi LLC - Oroy
Tonroi XXK

Achievements during the study -
Cypanuax xyrauaanji rapracaH amxunt

Participated in various Chemistry, Language
(German), Olympiads throughout studying
period - Cypanuax xyrauaaHgaa xmMm 6010H
FepMaH XanHWIM Tepen bypuinH onuMnnasaz
OPOILICOH.

Bachelor thesis topic

-bakanaspbIH AMNNIOMbIH €338

Beneficiation Study of Titanium Ore from
Selected site in Mongolia - MoHron gax TutaHbl
XYAPWIH BasixyynantbiH cypanraa

Graduated study program —TercceH Mapraxun

Raw Materials and Process Engineering -
Spaac basnar 6010BCPyyNaNTbiH MHXEHEP

ABSTRACT OF BACHELOR THESIS — BAKAJTABPbIH AX1bIH XYPAAHTYIA:

Within the scope of this bachelor's thesis, the possibilities of enriching titanium minerals from recently
discovered Mongolian titanium deposits are investigated. The deposit is estimated 500 million tons, and it
has the potential to become 1 billion tons; therefore, it is considered a strategical deposit of Mongolia (from
the project report). For this purpose, from the outcrops at the site representative, drilling core samples were
delivered to our university. These samples have subjected to mineralogical and chemical analyzes after
size reduction, classification, and enriching processes. Mineralogical results were defined by an ore mineral
that contains magnetite of 16%, chalcopyrite of 0.2%, and leucoxene of 15%. Ore mineral development
sequence is leucoxene-magnetite-chalcopyrite. In the study of enrichment, there was a method high field
intensity magnetic separation, gravity separation (shaking table), and flotation experiments were carried
out.
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Graduated study program -TercceH Mapraxun

Industrial engineering -

YANABIPAINNIAH UHXKeHEP

Current affiliation or study -

0pnooruitH apxamx Gyit @xun acBan cypu Gyii cypryynb
Planner, NBIK LLC — HBUK XXK-g TeneBnentuitH
M3PraXKMATIH.

Scholarships during the study -

Cypanuax xyrauaaxp aBcaH Tatranar

GMIT scholarship 50%, 2 times - MITC-niiH
HapPaMXKMT TaTranar 50%, 2 yaaa

Bachelor thesis topic -

bakanaepbiH AUNIOMbIH C33B

Coking Coal Market Simulation - Kokcxux
HYYPCHWIA 33X 333AUAH CUMYAALN

DUL-ERDENE GANTULGA — TAHTYNTbIH J16J1-
9P13HI

ABSTRACT OF BACHELOR THESIS - BAKAJTABPbIH AXJTbIH XYPAAHIYIA:

Coking coal is one of the good Mongolia export. In respect to other export goods, Mongolia is highly
dependent on it.

Although this pitch-black rock usage has increased dramatically in globally, especially in China since 2002.
Because it is crucial for steel production and China, as a developing country, has a mass steel production,
they annually consume over 50 percent of global coking coal usage. Because of that China has one of the
largest coking coal markets. Mongolia, as a neighboring country to China, became one of the suppliers for
the Chinese coking coal import market. Even though Mongolia is dominant in that market, it is still a very
fragile network with many strong factors that can influence our current status moreover it could impact our
economy. So it is critical to have a wise strategy to fit in this market.

To predict an optimal strategic decision, the game-theoretic approach may be applied.

In recent years, some research regarding game-theoretic model implication on the international commodity
trade has done. However, there is no study considering implication on China’s coking coal import market
especially, including Mongolian coking coal export. So it became necessary to determine if the models are
suitable and applicable to the market. To know the applicability of the game-theoretical model to China’s
metallurgical market, a market study and analysis for Mongolia conducted regarding coking coal.
Unfortunately, it was impossible to predict an optimal strategic decision for Mongolian coking coal export
to China’s coking coal import market. Because of a lack of data. During the research, most of the data was
not accessible and not transparent.

Even though the game-theoretical model was not used, a market outlook for Mongolian coking coal export
has done. Although a possible augmentation for the selected game- theoretical model has proposed in
this paper.

43



44

Breaking Barriers, Building Bridges: Class of 2020

Graduated study program ~TercceH Mapraxun

Raw materials and process engineering -
Spa3c basnar 60N0BCPYYNANTBIH UHXKEHEP
Current affiliation or study -

0pooruith apxanmx Gyii axun acBan cypu Gyi cypryynb
Plant metallurgist at Boroo Gold LLC — bopoo
Foyna XXK-4 bonoscpyynax yinAB3IpuiiH
MeTannypruy

Scholarships during the study -

Cypanuax xyrauaang ascaH Tarranar

GMIT scholarship 50%, 3 times - MITUC-niiH
Hap3aMXMT T3Tranar 50%, 3 yaaa

Bachelor thesis topic -

bakanaspbiH AUNNOMbIH C3/19B

Copper ore Leaching with alternative agents
- Ynamxnant 6yc ypBasikaap 33CUAH XyApUAr
yycrax cysanraa

GALSANJAMTS OTGONBAATAR — OTT OHBAATAPbIH
TAJICAHXAML

ABSTRACT OF BACHELOR THESIS — BAKAJTABPbIH AXJ1bIH XYPAAHTYIA:

In copper processing, copper bearing sulfide minerals in porphyry deposit that can be efficiently processed
by the froth-flotation cells then recovered by smelter. Copper mainly occurs in porphyry deposit with gold,
silver and molybdenum. Most currently, research interest has moved to the processing low-grade, oxidized,
complex ore bodies and flotation tail from copper processing that contains impurities including silica, iron,
arsenic which forms the crud which negatively influence downstream processes like solvent extraction of
hydrometallurgical plant.

The conventional sulfuric acid for leaching low-grade copper oxidized ores is inefficient in the treatment of
the proposed ore contains gangue metals and minerals like iron, silica, aluminum and carbonates results
in increased reagent consumption and increased operating costs. In addition to these technical challenges,
the use of sulfuric acid impacts on environment negatively including vaporization and contamination of
ground water.

Nowadays, in Mongolia the metallurgical plants like ‘Achit-lkht’ LLC recover cathode copper by using heap
leaching based on diluted sulfuric acid from cut-off grade Cu-Mo ores. Sulfuric acid is very reactive and
corrosive. It is soluble in water and ethyl alcohol. Its strong reactivity may ignite organic material. Sulfuric
acid will exist as particles or droplets in the air if released to the atmosphere. It has moderate chronic
toxicity to aquatic life which has been reported to form stable complexes with copper, iron and other
silicate materials. Glycine is a non-toxic, stable, environmentally benign reagent which has been reported
to form stable complexes with copper and gold. Also, it is available in bulk industrial quantities. Somehow,
using sulfuric acid in industrial scale is harmful for the environment. So, in the research the opportunities to
replace the conventional reagent by the new reagent like alkaline glycine solution for reducing toxicity to
environment and reducing leach stream recycling cost.

In this research, glycine will be investigated as a potential lixiviant for low grade Cu-Mo ores at alkaline
pH. And conventional leaching reagent like diluted sulfuric acid will be studied as reference for comparing
metallurgical results with glycine system. Although alkaline glycine solutions have been reported to
selectively leach copper over gold from a copper-gold ore, the leaching behavior of the copper ore which is
assumed as cut-off grade ore for flotation process (called 2nd dump of Erdenet mining company) in alkaline
glycine solutions would be investigated.

In Mongolia, cut-off grade ores have not been leached in the proposed lixiviant system as glycine leaching
system in order to establish the influence of process variables on copper. Furthermore, lack of data has been
published on the recovery of copper from alkaline glycine leach system on oxidized cut-off grade ore. Due
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to corona crisis, this research will present potential results of leaching behavior tests from assumptions by
help of the literatures.

Using an alkaline glycine solution, has initiated significant interest in using the new technology in various
environments such as in situ, dump, heap, vat and agitated tank leaching. That is why, in plan of the research,
low-grade copper ore of the 2nd dump of Erdenet mining company will be leached in column leaching and
bottle roll under ambient conditions at laboratory scale. Also, the experiments in various conditions will be
carried out under various parameters with oxidant as hydrogen peroxide such as various pH values, glycine
concentrations and flow rates etc. On the literature noted that copper-gold ores leaching in alkaline glycine
solution revealed that, Cu and Au simultaneously leach from both ore types. However, Cu leaches faster
than gold. In this research, the literatures revealed that, with the exception of copper oxide minerals leach
more rapidly than their sulfide counterparts.

Copper extractions from low-grade copper ore were 25 %, 31.8 %, 36.18 % after 72 hours at initial
concentration of glycine 2 Gly : 1 Cu, 4 Gly : 1 Cu, 8 Gly : 1 Cu molar ratios respectively in 500 ml leach
solution. After 72 hours, the result of sulfuric acid-based bottle roll test was 61.8 % of Cu was extracted in
initial concentration of sulfuric acid with molar ratio of sulfuric acid to pure copper is equal to 2:1. The heap
leaching behavior tests results are assumed directly from literatures. For example, 0.5 M concentration of
glycine was used in column leaching test on flotation tail from copper-gold processing, the flow rate of
leach solution was 0.86 L / h. The result showed that 53.6 % of copper was extracted after 48 days of column
glycine leaching test. 3 g / L diluted sulfuric acid was used in another column leaching test on oxidized
low-grade copper ore, the flow rates of the leach solution were 0.906 L / h, 2.724 L /h and 1.702 L / h. The
result showed that the test with highest flow rate had the highest metal extraction 40 % after only 15 days.
Also, the test with the lowest flow rate showed the lowest metal extraction with 28 % of Cu after 15 days.

All'in all, the leaching behavior of various glycine-based and sulfuric-acid-based systems will be reviewed,
followed by metal extraction over time where economics merit. The result of research will be revealed that
advantages and disadvantages of each leaching systems that is based on comparison of economic merit,
metallurgical results and environmental effects.
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Scholarships during the study -

Cypanuax xyrauaaHp asca TaTranar

Khutul Basement scholarship 5 years — Xeten
LlemeHT Loxor TOXK -uiH T3Tranar — 5 xun

Professional internship place -

YiinaBapnanuiti fapnara XMACaH KOMNaxu

e  Transwest Mongolia LLC - TpaHcBecT
MoHronma XXK

e  Khutul Basement -XeTen LiemeHT LLoxow
TexXK

Achievements during the study -
Cypanuax xyrauaanjj rapracaH amxunT

1. Participated in National Physics Olympiad
YncbiH GU3NKMIAH OAMMMVagag OpoLoX
baincaH.

2. Golden medal of GMIT Automatic Robot —
Football section (3 times) - ABTomaTt Po6oTt”
TaMLI3HMI “Po6oT xenbember” Tepens
MITWUC-niiH “Eternal engine” 6araapaa 3
XKW fapaaniaH TypyyacaH.

Bachelor thesis topic —

GENDEN B\,ATSUKH - BakanaspblH AUNNOMbIH C303B

BATCYXWH MSHASH Crane wire rope oscillation and Swinging
Reduction -

Graduated study program —TercceH Mapraxun KpaHbl auaaHbl caBnantsir byypyynax

60NOMXWMIH Ccyaanraa

Mechanical engineering -

MexaHuVK nHxeHep

Current affiliation or study -

0pnooruith apxamk Gyii xun acBan cypu Oyii cypryynb

A specialist in the supervision of wide transport
machinery at Khutul Basement - Xeten LiemeHT
LLloxon TOXK-a ©preH T33B3p/1axX MaLLVH
MeXaHWU3MbIH XAHaNT XapuyLicaH MIPraXxKuaTIH

ABSTRACT OF BACHELOR THESIS - BAKAJTABPbIH AXJ1bIH XYPAAHTYIA:

This thesis work aimed to design control method for RT105 boom truck working at OT mining site. The
main methods of controlling the payload swing induced by the crane are input shaping, feedback control
and optimal trajectory. In this thesis, each of mentioned methods will be explained with their advantages
and disadvantages. Literature review of using those methods were also mentioned in the chapter 2, such
as crane oscillation control, mobile boom crane and advanced input shaping control and paper containing
controlling progress of the payload induced by the crane and other external disturbances.
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JANTSANNYAMBUU JAMIYANDORJ — KAMBbSAHZIOPXXUIH
XXAHLIAHHAMBYY

Graduated study program -TercceH Mapraxun

Industrial Engineering -
YANABIPAINNIAH UHXKeHEP

Current affiliation or study -
0pnooruitH apxamx Gyit @xun acBan cypu Gyii cypryynb

Maintenance planner at Khishig Arvin Industrial
LLC = Xvwwur ApeuH NHayctpran XXK-4 3acsap
TONOBASNTUIH VHXEHep

Scholarships during the study -
Cypanuax xyrauaazi aBcaH TaTranar

e  GMIT scholarship 50% - MITAC-nitH
H3P3IMXKMT T3Tran3r 50%

e GMIT scholarship 100% - MITAC-unitH
H3PaMXKMT T3Tran3r 100%

Bachelor thesis topic -
BakanaBpbiH AUNNOMbIH C3[9B

Mining Sector Contribution to the Efficiency and
Effectiveness of the Local Development Fund: A
Case Study of Zaamar district, Mongolia - OpoH
HYTTUAH XOMKANAH CaHTMIH Yp awmnr 6010H yp
He/eer AI3LLNYYAIXIA VYN YypXaiiH canbapbiH
XyBb H3M3p: MOHron yAcbiH 3aamap CyMblH
Hexuen baianbiH cypanraa

ABSTRACT OF BACHELOR THESIS - BAKAJTABPbIH AXJTbIH XYPAAHIYIA:

The main goal of this thesis is to study the effectiveness and efficiency of the Local Development Fund in
Zaamar soum, with special focus on the interaction between the local government and the local community.
The purpose of the LDF is to create conditions for a transparent and accountable governance by collective
decisions with the participation of citizens and the local governor. During the research, unexpected feature
was Zaamar soum had their own unique fund which called Development Support Fund.Both LDF and DSF
were analyzed and suggestions were conducted in the thesis.

Moreover, optimization of public spending was created in order to improve current utilization.
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Graduated study program —TercceH Mapraxun

Raw Material and Process Engineering -
Spaac basnar 6010BCPYyNaNTbIH MHXEHEP

Current affiliation or study —
0pnooruitH apxamx 6yit axun acean cypy 6yit cypryynb

Gas measurement specialist at Methane Gas
Resource LLC

MeTaH a3 Pecypc XXK-a X1 XaMXuUnTuiiH
M3PraXKUATIH

Scholarships during the study -

Cypanuax xyrauaang ascaH Tarranar

GMIT scholarship 100% - MITC-uiAH H3paMXKUT
Ta1ran3r 100%

Bachelor thesis topic -

bakanaspbiH AUNNOMbIH CI/9B

Lithium Reserves and Resources in Mongolia
and their Exploitation - MoHron opHbl AUTUIAH
Heel, 6asnar 6ONOH T3AI33PWIAH alumnraant

MUNKHJIN GANTULGA -
TAHTYNIbIH MBHXKWUH

ABSTRACT OF BACHELOR THESIS - BAKAJTABPbIH AXJ1bIH XYPAAHTYIA:

In recent years, lithium demand is drastically increasing and it is said to be becoming a new oil due to
increasing number of electrical vehicles. This light-weight, highly reactive metal is able to store relatively
high electrical energy in its chemical bonds and it is widely used in electrical and electronics industry as
a rechargeable battery. Studies show that increasing number of electrical vehicles might set demand of
lithium to 1'000'000t by 2025.

Lithium is spread all over the world, but in trace concentration. However, several types of deposits hold
economical value. These types of deposits are brines, pegmatites and clays. Brines are salt lakes where
lithium is dissolved within the water. Its lithium extraction is relatively simple and inexpensive. Pegmatite
deposits require energy intensive, complex processes. Operating cost of hard rock mines of lithium can be
twice the operating cost of brine mines due to beneficiation and extraction processes. But, brines possess
greater environmental risks like leakage.

Mongolia has currently 4 economically feasible hard-rock, pegmatite deposits that are under exploration
and planning phase. These are Huh Dely deposit, Munkhtyn Tsagaan Durvuljin deposit, Eguzer deposit,
and Bear Mountain deposit in Dundgobi and Sukhbaatar province. Unfortunately, Mongolia does not have
brine deposits. Since, lithium mine is considered to be the least harmful mine, and deposits’ locations are
ideally located to the infrasturcture; engineering, economic, political, societal, psychological, and ecological
aspects of feasibility have great expectations. Due to increasing demand for lithium-ion batteries for
electrical vehicles, lithium price is expected to exceed $10000/t lithium carbonate within next five years.
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Graduated study program ~TercceH M3praxun

Environmental engineering -

Xyp33n13H By OpUHbI HXEHEP

Current affiliation or study —

0pnooruiiH apxamx Gyit @xun acBan cypu Oyii cypryynb
Scheduler in the training department at Oyu
Tolgoi Underground Mining — Otoy Tosrow
T'yHWiA yypxalii CypranTblH anbaHz XyBaapb
raprary

Bachelor thesis topic -

bakanaspblH AMNNOMBIH C3/13B

Study of wastewater treatment based on the
DAF for the small-scaled industry - Xusxwr
YUNABIPUIAH XasirAan yCHbl araap yycraH
XOBYY/I3X apraap L|3B3p/ax cyjanraa

NANDIN-ERDENE MUNKHBAT — MBHXBATbIH
HAHJWH-3P13HI

ABSTRACT OF BACHELOR THESIS — BAKATABPbIH AXJTbIH XYPAAHTYI:

Most of the Mongolia industry scale is small sized industry comparing other country. Therefore, there is
an important need of small-scale pre-treatment plant of industrial wastewater in Mongolia. As nowadays
requirement for protecting environment, all small-scale industry have to install WINTP before discharge
the wastewater into environment and sewerage network. The wastewater treatment plant at a poultry
slaughterhouse comprises a dissolved air flotation (DAF) system. The DAF system at small-scale industries
especially poultry wastewater treatment is designed to remove high concentration of organic pollution
such as FOG, BOD, COD and TSS. Formulated on the literature, the DAF operation of the system removal
efficiency at 300kPa pressure, PAC coagulation and anionic polymer is shown optimal result.

The design of the DAF system surface area is 6.48 m?, length is 3.6 m, width is 1.8 m and depth is 1.6m based
on water consumption and flow rate of the industry. The Ajigana LLC is capacity of producing 1 million
chicken in a year and it consumes 42247.5 m 3water and 1 15.45m 3 water per hour.
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Professional internship place -
YiAngaBapnanuitn gapnara XuicaH KoMnaHu

e  Vensys Energy AG, Germany - Bencuc
SHepxu, NepmaH

e  Mera LLC - MEPA XXK

e Wagner Asia Equipment LLC - BarHep
Azn XXK

. Darkhan VETC - flapxaH-Yyn aimar gaxb
MoAnTeXHWK Koanex

Achievements during the study - Cypanuax xyrauaapg

rapracad amxunt (Competition, Olympiads, /ramuaaH,

onumnuag, rax Mat — 100 yraHg 6arraax xarcaax 6uumx)

1. "Real-time volumetric measurement of
grinding media of SAG mill” organized
by Oyu Tolgoi LLC in 2019-2020 - 2019-
2020 oHa Otoy Tonron XXK-aac 30x1oH
6anryyncaH “XOHT-nIiH HyHTarnax
MaTepvianblH 6OANT LarninH 333XyYHUA
XIMXKWUNT

2. "Plastic Construction” organized by
Young Sustainable Development Leaders

NAURYZBYEK BYEKYETKHAN — BEKETXAHbI program 2019 — 2019 oHa TorteopToii

HAYPbI3BEK XOrKJNH 3ayy MaHiannary
xeTenbepeec 30x1oH banryyncaH

“XyBaHuap bapwvara
Graduated study program -Terccen Mapraxun 3. "Green Development” at GMIT, 2018 —
Mechanical engineering - 2018 oHa MITUC-unitH “HorooH xerxkwun”
4. Won third place “Chess Tournament”
at GMIT 2019 — 2019 oHg MITUC-4
“LLlaTpbIH T3MUI3H"-4 rypaBayraap 6anp
333/1C3H
Bachelor thesis topic -
bakanaspblH MNAOMBIH CO/3B
Real-time volumetric measurement of
I ST e grinding media of SAG mill: XOH (xarac
©6pee HyHTarnary) T33pMuiiH 6eepeHLer
Cypanuax xyrauaaxp aBcaH TaTranar o o o .
AYYPrIATUIAT OHMaMHAAP X3MXWX YANABIPUIH

IDB scholarship, 2016-2019 - 2016-2019 oHga 3arBapunanbir 6ONOBCPYyNax CyAanraa
McnamblH XerkNniiH 6aHKHbI T3Tr131

MexaHuVK nHxeHep

Current affiliation or study -

0pnooruith apxamk Gyii xun acBan cypu Oyii cypryynb

Mine Mobile Equipment Reliability Engineer at Oyu
Tolgoi LLC - Otoy Tonront XXK-a I'yHuii yypxaiiH
XepaenreeHT TOHOT TexeepeMxuiiH HanaeapTain
axuanaraaHbl VHXeHep

ABSTRACT OF BAGHELOR THESIS — BAKATTABPbIH AXJTbIH XYPAAHTVi:

This research work aimed to investigate the “Real-time volumetric measurement of grinding media of
semi-autogenous (SAG) mill” by using an online-based model. Oyu Tolgoi (OT) mine copper concentrator
is located in South Gobi province, south part of Mongolia. SAG mills are often taken as the object of
optimization studies because they are a type of equipment that consumes large amounts of energy. Its size
reduction stage includes one primary crusher which feeds two SAG mills (11.58m diameter x 7m length)
with the following three ball mills (7.32m diameter x 11.32m length). After sag mill, comminuted products
pass through a trommel screen in which over and undersize materials its oversize part is circulated into SAG
mill and undersize part is conveyed to hydro-cyclone to further process.

The primary objective of this research is to discover viable measurement methods to determine an online
ball charge level. Ball filling observation was implemented in this work using the mill's load sampling
and power draw. These methods could estimate ball filling variation with easy, undeniable, and based
on available data at OT mine. We have estimated the correlation coefficient of power-draw and SAG load
because it has a remarked relevance than other parameters.

Afterward, to find more accurate dependency, at different conditions correlation coefficient is estimated.
The result obtained from this work show, the ball filling percentage variation is between 5 tons 25 tons



which is quite well values according to the designed conditions. Besides, these ranges also classified three 5]
ranges based on the correlation determination value of R-squared value.
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Graduated study program ~TercceH Mapraxun

Environmental Engineering -
Xyp33/13H By OpUHbI HXEHEP

Current affiliation or study -
0pnooruith apxamx 6yit xun acBan cypy Gyii cypryyib

Data Analyst - M3g33/aUAH LWNHX33Y

Scholarships during the study -

Cypanuax xyrauaaHp ascaH TaTranar

e GMIT Scholarship - MITUC-WIH HIpaMxXHT
T3TraN3r

e DAAD Sur Place scholarship - FepmaHbl
3PAMUIH CONMNLLOOHBI anbaHbl Sur Place
T3TraN31

Professional internship place -

YiinaBapnanuitH aaanara XuicaH KOMnaHu

e Oyu Tolgoi - Otoy Tonron XXK

e Ukhaa Khudag LLC - ¥xaa Xyaar XXK

Achievements during the study -

Cypanuax xyrauaanj rapracas amxunt

NOMUUN BATBAATAR — EATEAATAPbIH HOMYYH NUM annual Chemistry Competition as team,
1st place, 2018 — 2018 oHg MYWNC-nitH sxwun 6yp
3oxuorgaor XuMniH ypangaarg 6araapaa 1-p
6arp

Bachelor thesis topic -

bakanaspblH AUNNOMbIH CO/9B

Assessment of PM 2.5 Air Quality of Nalaikh
District - Hananx ayyprunn PM2.5 araapbir
YaHapbIr YH3r33

ABSTRACT OF BAGHELOR THESIS - BAKATABPbIH AXITbIH XYPAAHTVi:

The Nalaikh district of Ulaanbaatar city is an old mining city with population of 35000 and is one of the remote
districts of the capital of Mongolia. Similar to Ulaanbaatar, the Nalaikh district is highly polluted during winter
season, where the main pollution source is household stoves in both areas.

In this thesis PM2.5 air quality of Central Nalaikh was assessed based on 2017-2019 PM2.5 measured data collected
at GMIT. Meteorology parameters were assessed first time for Nalaikh district based on data collected from
meteorology station installed at GMIT, from years 2017 to 2019. Yearly, Monthly and daily time series of PM2.5
pollutions were described in the thesis.

PM2.5 pollution has seasonal character, increasing in the cold season and decreasing in warmer seasons. Yearly
average concentration in the central Nalaikh was 60-352 ug/m3, which is exceeding of the Mongolian standard by
2.4-14 times and the WHO guidelines by and 6-35 times. Some measurements were done at the 1 khoroo site of
Nalaikh district as representative of most polluted area for comparison and PM2.5 pollution level was exceeding
the daily exposure standard of Mongolia by 18 times and of WHO guidelines by 36 times, reaching daily average
PM2.5 of 952 pg/m3 and 30-minute average of 2580 pg/m3 in the measurement taken on 17t to 18" of December
2019.

Elemental analysis was done on more than 20 samples collected on 37mm Polycarbonate Nuclear Pore Membrane
filters with pore size of 0.4um and XRF analysis was done by the Nuclear Research Center, National University
of Mongolia. According to the results of analysis, heavy and toxic elements were below the Mongolian and
International standard. However, Cadmium concentration was found to be much higher than EU standard and
should be investigated in the future for safety purposes.

Air quality control measures are recommended to the district government, including relocation of the current waste
disposal of Nalaikh due to wind direction from the area to central Nalaikh is considered unsafe as it is transporting
dangerous pollutants through air. This South-West direction of wind is specifically high during morning time, when
people are in the streets on the way to kindergarten, school and offices.
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Graduated study program -TercceH Mapraxun

Environmental Engineering -

Xyp33213H By OpUHbI MHXEHEP

Current affiliation or study -

0pnooruitH apxamx Gyit @xun acBan cypu Gyii cypryynb
Master study program in sustainable
development, Nagoya University, Japan — fAinoH
YACbIH HarosarvinH ux cypryynb/ TorreopTon
XOrXJINAH MarncTpbIH OtoyTaH

Scholarships during the study -

Cypanujax xyraljaanj aBcaH TaTranar

GMIT scholarship 50% - MITUC-niAH H3paM>XuT
Ta1ra13r 50%

Bachelor thesis topic -

bakanaspbit AUNNOMBIH C3/19B

The Investigation of Settling Processes for
Tailing Thickener in Oyu Tolgoi - Otoy Tonron
YVANABIPUIAH Xaargan eTrepyyaarvynini TyHraax
axuanaraar cyanax Hb

OTGONZUL BAT-ERDENE -
BAT-3P[I3HMIAH OTTOH3YN

ABSTRACT OF BACHELOR THESIS - BAKAJTABPbIH AXJTbIH XYPAAHIYIA:

This bachelor thesis based on the research work of Oyu Tolgoi (OT) LLC that to solve problem which is
generating a scale in riser pipe of tailing thickener during settling processes. OT concentrator plant is reused
the water from the tailing thickener and recycling water is more than 80 %. Tailing thickener plays main
role as produce clarified effluent and it is used for reuse water in processing plant. Performance of tailing
thickener is most considerable issue and their settling is the first step in the utilization of tailings; thus, it is
very important to determine their settling behavior. The aim of this study was to investigate the parameters
that aspect settling behavior of tailings solution with different conditions. This thesis presents the results of
a study conducted on settling processes of copper mineral tailings. Moreover, the following goals will be
expected, investigate the tailing solution charecteristics, make assumption the scale formation causes on
the case and suggest scaling removal and preventing environmental way.
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Graduated study program ~TercceH Mapraxun

Industrial engineering -

YRNABIPNINVIAH UHXKeHeP

Current affiliation or study -

0pooruith apxanmx Gyii axun acBan cypu Gyi cypryynb

Producer at John Sheepskin — >KoH LLniinckuH-4

Mpogptocep

Scholarships during the study -

Cypanuax xyraljaanz acaH Tarranar

e GMIT scholarship 100%, twice - MITUC-nitH
HapamkmT TaTran3ar 100%, 2 yaaa

e GMIT scholarship 50%, twice - MTTUC-niiH
HapammT TaTranar 50%, 2 yaaa

Bachelor thesis topic

-bakanaspbiH AUNNOMbIH €338

Optimization of Project Cost Estimation to

Minimize Risk: A Case Study - pcaaniir

6aracrax yy4H33C TOCAUH OPTIUIH

TOOLIOOJIONTBIF CalXpyynax apra 3yi, cyjanraa

TSEVEENDORJ GAN-ERDENE —
AH-3P3HUAH LI3BIIHAOPX

ABSTRACT OF BACHELOR THESIS — BAKAJTABPbIH AXJ1bIH XYPAAHTYIA:

With the rapid development of technology in the 20th and 21st century, the breadth and depth of
development in most sectors have increased exponentially. As a result, organizations have shifted towards
a project-oriented structure for their operations. Today projects are implemented in specific steps which
govern the outcome. In the initiation and planning phase, complete characterization of the project is
written and possible risks that are associated with the project are analyzed. Effective projects have proper
assessment of their capabilities and plan their resources accordingly. While the amount of research done
is most often correlated with the success of the project, there are still many unknown factors and changes
to be made later in the life cycle of a project. Thus, it is beneficial to investigate the initial design stage
of a project and research methods to improve the quality of assessment made during this time so that it
has the least amount of effect on the planned process during implementation. During the planning phase
of projects, one key area of research is that of cost estimation. Cost estimation is a process that strongly
influences the later phases of a project. A properly done cost estimation is a concrete way of avoiding
pitfalls and minimizing risk in the future. Thus, the goal of this thesis is to investigate the optimization of
project cost estimation in the initial stages to minimize risk later in the lifecycle of the project, utilizing the
Square One case study.
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Scholarships during the study —
Cypanuax xyrauaanz, aBcaH TaTraar

e Excellent Student Scholarship, 2016, 2017,
2020 - 2016, 2017, 2020 oHg MITAC-niAH
H3PaMXKMT “LLUnngar otoyTaH” T3Tranar

e DAAD SurPlace Scholarship, 2017, 2020
- 2017, 2020 oHg MepmaHbl 3pAMUIAH
CONMNLLOOHBI anbaHbl SurPlace T3Transr

e DAAD semester abroad study scholarship
- FepMaHbl 3pAMUIH CONMLLOOHBI anbaHbl
"OroyTaH CONNALLOOHBI TITrN3r".

Professional internship place -
YiinaBapnanuiti Japnara XuincaH KOMnaxu

RWE Power AG, Hambach Open Pit Mine,
Niederzier, Germanyerzier -
RWE Power AG, Xambax un yypxat

Achievements during the study -
Cypanuax xyrauaanz rapracaH amxunt

1. Ulaanbaatar, Mongolia Start-Up Weekend
Uni-Edition Solar Cooker, 3rd Place, Oct 2016
- 2016 oHbl 10 capg, Start-Up Weekend Uni-
Edition HapHbI 3yyx, 3-p 6aiip

2. Ulaanbaatar, Mongolia GMIT Student
Symposium Using Titanium Dioxide as a

TUMENDELGER BATSUURI - Photoelectrode of Dye-Sensitized Solar Cell,
Y 1<t Place, May 2017 - 2017 oHbl 5-p capga,
BATCYYPUMH TYM3H,[I3J'|F3P Ynaanb6aatap, MoHron ¥ac, MITUC-nitH
otoyTHbI Bara xypnaac TutaHbl faBxap UCAUIAT
byaary 60ANCT M34P3IMTINIA HapHbI 3aiiH
$OTO3/1eKTPOA BONTOH awmraax c4s3p 1-p

Graduated study program ~TercceH Mapraxun

Mechanical Engineering -MexaHuk uHxeHep 6aiip

Current affiliation or study - Bachelor thesis topic -

Opooruith apxanx Gyit axun acsan cypy 6yii cypryynb BakanaspbiH AUNOMbIH C3138

Integrated Solutions Engineer at Weir Minerals Cutting tool parameter optimization of
Mongolia LLC — Bsiip Munepanc Motroama XXK-4 mechanical excavators - MantaarbiH MawmHbl
Lloru, XxerkaninH WUAAANIAH NHXeHep napameTpuiiH OHOBUOX.

ABSTRACT OF BACHELOR THESIS - BAKANABPbIH AXJTbIH XYPAAHTVi:

Recently, the demand for developing new approaches to the use of mechanical excavators in underground mine is still
increasing due to its many advantages over conventional drill and blast excavation method. For example, they have better
reliability in terms of safety, high productivity and compatibility with automation as well as being environmentally friendly.
Most importantly, mechanical excavators allow for continuous and selective mining. But the cutting tool of the mechanical
excavators tend to be worn easily.

The fundamental aspects for the improvement of mechanical excavation are the rock properties, the cutting parameters
and the cutting tools. Thus, research studies are mainly divided into the development of -tool materials, -cutting techniques
and — alternative methods to weaken the rock mass. [3] Improvement for the cutting technique is still in demand since
previous studies are mainly focused on the other aspects.

The undercutting technique had to be studied further since it leads to lower specific energy consumption, lower mean
penetration force and higher coarse fraction. These are all desirable for the mechanical excavations, because the lower
specific energy results in a low energy cost and the lower mean penetration force allows light-weight design. [4] The higher
coarse fraction is also desirable in terms of the fine dust pollution in the worksite. However, the undercutting technique also
forms a stronger bending load with the higher peak forces which can lead to a preliminary failure of the point attack pick.
Thus, main goal of the thesis work is determined to optimize undercutting parameters of point attack pick.

The four main parameters of the undercutting are depth of cut, spacing between cuts, attack angle and swivel angle. These
parameters are optimized by considering four dependent variables including the specific energy consumption, the mean
cutting force, the mean penetration force and the peak cutting force which all have significant influence on the design of
the mechanical excavators.

An experimental study is performed to obtain force measurement during the rock being cut. The undercutting parameters
are arranged in 15 different combinations and rock cutting experiments are conducted with three different rocks including
Granite Hartberg, Baltic Brown and Marble Carrara. With the experimental data the specific energy consumption is
calculated. It is modelled as the 2nd degree polynomial function of two independent variables (depth of cut and spacing
between cut) and as 1st degree polynomial function of swivel- and attack angle. As a result, the optimum parameter region
is determined qualitatively.
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\ Graduated study program ~TercceH Mapraxun

Raw materials and process engineering -

Spa3c basnar 60N0BCPYYNANTBIH UHXKEHEP
Current affiliation or study -

0pnooruith apxamx 6yit xun acBan cypy Gyii cypryyib

The international Master of Science in
sustainable and innovative natural resource
management in INEMET, 2022 — 2022 oHg,
VIH3M3T-wiir bariranniiH HeeLmWinH TOrTBOPTON,
LUMHAN3T MEHEXMEHTUIMH YMTNIN33P ONOH
YACbIH LUWHXA3X YXaaHbl MarncTp TOrcceH

Scholarships during the study -

Cypanuax xyrauaanji aBcaH TaTranar

e  GMIT scholarship 100%, three times -
MITUC-miH HapamxkunT Ta1ranar 100%, 3 yaaa

e DAAD scholarship, twice - lepmaHbl 3pAMUIiH
CONMALLOOHBI anbaHbl T3TrA3r, 2 yaaa

Bachelor thesis topic —
BakanaepblH AUNNOMbIH C3/19B

Separation and recovery of platinum group
ULZIIKHUU OTGONBAYAR — OTTOHBASIPbIH from chloride solutions by solvent extraction -
i XnopuablH yycManaac uaraaH antHbl 6yarniiH
BIIBUNXYY MeTasbIl YyCraH XxaHAnax apraap cajirax Hb

ABSTRACT OF BACHELOR THESIS - BAKAJTABPbIH AXJ1bIH XYPAAHTYIA:

Copper electrorefining is the purification process where anode slabs with around 98% copper content are
introduced and dissolved in electrolyte solution to produce cathodes that contains 99.99% pure copper
through re-deposition. Major amount of copper is produced through this process. In 2015, total 23 million
tons of copper have been refined, in which 18.9 million tons of copper was produced by electrorefining
process, and the amount of electrowon copper was 4 million tons.

For the production process, it is very efficient and less energy intensive when the current density is high.
However, when the current density is high, electrodeposition of copper generates cathode copper with lot
of irregularities, such as needles and nodules.

Uneven and irregular surfaces of copper can be avoided with presence of additives in the electrolyte
solution. Glue is a leveling agent used for electrorefining process, and it is considered the most effective
and strongest additive of all. Glue acts as a resistance barrier on the cathode surface and it greatly influence
electrodeposition. Long chain of protein molecules of glue are attracted to the negatively charged cathode.
Since glue molecules are positively charged in solution, they are selectively adsorbed on the areas where
the field strength is high. Such locations are edges, nodules and needles on the cathode surface. The
adsorption of glue takes place at these areas by minimizing needles, edges and dendrites, therefore, purer
cathode copper with smoother and denser surface can be obtained.

Both low dosage and over dosage of glue result insufficient quality of electrodeposition. As a common
experience, glue is mostly added excessively than deficiently dosing. A big drawback of over dosing is that
glue increases the polarization resulting high voltage of a cell. When the quantification of glue is accurately
measured and maintained, energy consumption can be diminished significantly.

Glue consists of a mixture of various protein molecules, so that the chemistry of glue is complex. This
feature of the glue makes the chemical analysis very complicated. A conventional chemical analysis can
take about 48 hours. Unfortunately, electrorefining is continuous process, the glue concentration must be
monitored and controlled in simultaneously.
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Based on glue impact on polarization of cathode, electrochemical methods of measuring glue concentration
in electrolyte has been actively researched and developed in past. Modern electrorefining plants mainly
use galvanostatic method for measurement, in which potential time response is measured as the current is
constant. Although this method was formerly known as reliable and less costly, the preparation of the work,
the calibration, and calculation processes are very time consuming and repeated many times.

Therefore, simple and accurate measuring methods must be investigated and studied for electrorefining
plants in the future for a better performance. This thesis mainly focused on electrochemical techniques that
used to study glue behavior in electrolyte.

Furthermore, glue changes the electrodeposition of cathode by changing their morphological behavior and
kinetics of the crystal growth. To determine glue effects on electrodeposition, instantaneous nucleation and
progressive nucleation mechanisms of copper have been studied in this work.

Synthetic electrolyte solutions have been prepared, and cyclic voltammetry, chronoamperometry,
differential pulsed voltammetry techniques have been performed to investigate how glue affects the
electrodeposition in electrolyte solution. The main characteristic of these methods is that potentiostatic
approach gives a distinctive opportunity to measure the change of current density while the potential
between a working and reference electrode is kept constant. As a result, this method enables us to study
cathodic behavior of a cell.
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Graduated study program ~TercceH Mapraxun

Environmental engineering -

Xyp33/13H By OpUHbI HXEHEP

Current affiliation or study -

0pnooruith apxamx 6yit xun acBan cypy Gyii cypryyib
Master study program in Environmental study at
NUM — MYUC-g xyp3anaH by opunH cyananaap
MarucTpbiH xeTenbept cypanuax 6aiHa.

Scholarships during the study -

Cypanuax xyrauaaxp ascaH TaTranar

e  GMIT scholarship 50%, once - MI'TUC-wniiH
H3pPaMXKUT T3Tranar 50%, 1 yaaa

e  DAAD scholarship, twice - TepmaHbl
3IPAMUIH CONMALLOOHBI anbaHbl TITr3A3r, 2
yhAaa

Bachelor thesis topic —

bakanaspblH AUNNOMbIH C3A3B

Environmental aspects of Electric mobility:

The case study on Copper - 33¢ aHruxpyynax

INEKTPOM3NIH yycMan fax LaByynar 604ncbIH

ULZIITOGTOKH ALTAN-ULZII - X3MK33T 3NEKTPOXUMUIAH apraap TOA0PXOMI0X

ANTAH-8JI3UArMIAH BJT3UATOITOX Ae

ABSTRACT OF BAGHELOR THESIS - BAKATABPbIH AXITbIH XYPAAHTVi:

The current state of climate change and global warming calls for immediate action from any industry
that can show a considerable benefit for it, especially the electric mobility industry, which can erase
the pollution caused by internal combustion engine industries. However, it can be vary depending on
several factors, including electricity source, a variation of an electric propulsion system of EVs, material
footprint, and geographical region. Reliable research about far-reaching environmental impacts only due
to the electromobility is of utmost importance. Copper is one of the priority elements that are essential
to electromobility technology. While copper is used throughout electric vehicles, charging stations, and
supporting infrastructure because of the metal's durability, high conductivity, and efficiency, it has a
tremendous impact on the environment regarding CO2 loading.

In this study, the ways of dealing with the environmental aspect of electromobility concerning copper
are discussed. First of all, the changes in the copper demand due to the drastic growth of the electric
vehicle is estimated. Furthermore, which fraction of the environmental footprints generated from a copper
production is consumed in the EV industry alone is estimated.

Consequently, the study shows that the global copper supply market and world copper will meet this
demand for up to 200 years, although copper consumption will increase as demand for EVs intensifies. One
of the major solutions to reduce the environmental footprints of copper production is to support and fund
copper recycling through government policies.

As a result, it concluded that copper demand, which is caused due to EVs, would reach 3,494Mt out of 47,
094Mt by 2035. This is accounted for 7,42% of the total copper demand in 2035. There are no issues that
will arise because of electric vehicles unless specific supply chain problems occur due to economic aspects
such as lack of smelter capacity of copper. However, the electric vehicle field can have a massive impact on
the production and resource of some particular raw materials, in the copper world.
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Current affiliation or study -

0nooruitH apxamx Gyit @xun acBan cypu Gyii cypryynb
Supply Chain Senior Manager at New Sever LLC
Hbto CeBep XXK-4 XaHramxuitH axnax MeHexep

Scholarships during the study -

Cypanuax xyrauaaiz aBcaH T3Tranar

e GMIT scholarship, 5 times - MITUC-nitH
H3P3MXKWT T3Tran3r 5 yAaa

e DAAD scholarship - FepmaHbl 3pAMUWIAH
CONMNLOOHbI anbaHbl TTra/1ar

Professional internship place -

YiinaBapnanuitn Japnara XuicaH KoMmnaHu

Transwest LLC - TpaHcBect XXK

New Sever LLC - Hbto ceBep XXK

Achievements during the study -

Cypanuax xyrauaanp rapraca amxunt

3rd place at student symposium - OtoyTHbI 6ara
xypan- 3-p 6avip

Bachelor thesis topic -

bakanaspbiH AUNIOMbIH C3/13B
UNENBAT GANBAYAR — Optimization of the marketing strategy for
TAHBAAPBIH YHOHBAT LECA - KvpamsutaH gynaanrbiH MaTepasibiH

MapKEeTUHIVMIH CTPaTerniir OHOBUTOM BO/ITOX Hb

Graduated study program -TercceH Mapraxun

Industrial Engineering
YWnaB3IPANNAH UHXKEHEP

ABSTRACT OF BACHELOR THESIS - BAKAJTABPbIH AXJTbIH XYPAAHIVIA:

Mongolia has a trade surplus. In the construction materials sector, most products are also imported. Because
the majority of the products sold in the market are imported, our domestic manufacturers are greatly
affected. The main reason being, these imported products are much cheaper, have better quality and are
well known to the public. The time has come for our national manufacturers to put greater emphasis on
their marketing strategy and support the domestic manufacturers.

This thesis work aims to shed light to LECA insulating material manufacturers marketing challenges of
Mongolian companies to compete with imported products. First of all, a study was conducted to confirm
the market capacity. We have developed this marketing plan as a result of studying both the seller and the
buyer. So, there are two principal paths. Increase sales points in the capital city and local areas, regularly
advertise the advantages of our product, measure and advise on heat loss, and teach how to use our
own products using different modern marketing tools. Within the macro-market the following marketing
strategies should be followed, promote the advantages of LECA insulation, obtain support from government
agencies in accordance with the law, and participate in tenders and projects announced by state-owned
joint stock companies and private enterprises.

In this thesis we used qualitative research methods in the form of text analysis, interpretation and interviews.
We conducted market research interviews with business-to-business customers and individuals to provide
insights into the aforementioned markets and goods. The finals result of this thesis work will further become
the base marketing strategy of the Newsever.
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Breaking Barriers, Building Bridges: Class of 2020

Current affiliation or study -

0nooruith apxanmk Gyii axun acBan cyp Gyi cypryynb
Planner at Khan Altai Resource LLC - XaH AnTaut
Pecypc XXK-a Tenesnery

Scholarships during the study -

Cypanuax xyrauaanji aBcaH TaTranar

Excellent student scholarship, 2017, 2020 - 2017,
2020 oHg MITUC-niAH HapamxuT “LLnnasr
oroyTaH" T3Trafar

Professional internship place -

YingaBapnanuitH jaanara XuicaH KoMnaHu

e MAK LLC - MAK XXK

e Energy Resource LLC - SHep>un Pecypc XXK

Achievements during the study -

Cypanuax xyrauaauj rapracas amxunt

o Nalaikh District Art Champion, 2020 — 2020
OHZ, Hanaiix AyyprviiH ypaH UATrIMnH
aBapra

e Eco-Friendly Product Design Student
Symposium 3rd Place - baiiranbg 3347131

UURIINTUYA UNENBAT - 6YTI3rA3XYYH 3arBapyuax oroyTHbI
YH3HBATbIH YYPUAHTYAA CV'MHOC_MyM_S—p 6aiip

Bachelor thesis topic -

bakanaspblH AUNNOMbIH CO/9B
Graduated study program ~TercceH Mapraxun Molybdenum Disulfide based lubricant and
Industrial Engineering - its market in Mongolia - MoS2-T cyypuacaH
YANABIPASIANIH UHXKEHEP TOCO/ITOOHBI BYT33rA3XyyH 6a TyyHWI MoHron

Aaxb 3ax 333

ABSTRACT OF BAGHELOR THESIS — BAKATABPbIH AXJTbIH XYPAAHTi:

The purpose of this study was to determine the current solid and semi-solid lubricant market in Mongolia
and to develop a business model canvas of the production of Molybdenum disulfide based solid, and semi-
solid lubricant material. The key question was If there is a demand for a solid lubricant, how a Molybdenum
disulfide based solid and semi-solid lubricants can successfully enter the market?

We used 3 different research methodologies for this study. In order to determine the current market, firstly
we used primary research methods and interviews from 3 different suppliers. The second method is a
critical review method for the product development of Molybdenum disulfide based solid and semi-solid
lubricants. The extended business model canvas is the last method.

Findings showed that the Mongolian lubricant additive market was estimated high by the coming 5 years
forecast. So far, we are using 100% imported lubricants. Additionally, we have several raw material sources,
including Erdenet Mining Limited Liability company. Based on these findings, we developed the concept of
Molybdenum based powder, grease, and paste production business model canvas and supply-chain design.
Future studies should expand this study to Molybdenum disulfide lubricants production project concept
development.
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Graduated study program -TercceH Mapraxun

Industrial engineering -

YANABIPAINNIAH UHXKEHEP

Current affiliation or study -

0pnooruitH apxamx Gyit @xun acBan cypu Gyii cypryynb

Tactical integrations scheduler, Underground

operations, Oyu Tolgoi LLC — Oroy Tonroi XXK-4

T'YHWUIA yypXaliH TakTUKUIAH HIFTMAWUIAH XyBaapb

raprary

Scholarships during the study -

Cypanujax xyraljaanj aBcaH TaTranar

e GMIT scholarship 100%, twice - MITUC-niiH
HIP3MXKWT T3TraA13r, 2 yAaa

e DAAD scholarship, twice - lepmaHbl 3pAMUIiH
CONMNLLOOHbBI anbaHbl T3Tra/13r, 2 yAaa

Bachelor thesis topic -

bakanaspbit AUNNOMBIH C3/19B

Resource Management in Electromobility:

Case Study on Copper - LlaxuaraaH 133BpuitH

X3P3ArCNIAH 3pA3C BAANTNIAH MEHEXMEHT.

ZAYABOLOR BATKHUU - 3acniin kevic cypanraa
BATXYYTWiH 3A9AB0NO0P

ABSTRACT OF BACHELOR THESIS - BAKAJTABPbIH AXJTbIH XYPAAHIYIA:

Electromobility is expanding in a rapid pace as it was considered a potential solution to reducing
environmental pollution and oil shortage issues. Every type of electric mobility, such as Battery Electric
Vehicles, Plug-In Hybrid Electric Vehicles, Hybrid Electric Vehicles rely on critical mineral resources heavily.
Raw materials such as lithium, cobalt, copper, rare earth elements are crucial to the production of electric
vehicles. Copper is one of the priority elements that are essential to electromobility technology. While
copper is used throughout electric vehicles, charging stations and supporting infrastructure because of the
metal’s durability, high conductivity, and efficiency, it has the largest impact on the environment regarding
CO2 loading.

This study shows various scenarios of the electric mobility technology types and forecast of future electric
mobility demand worldwide by 2030 to estimate the demand of copper that is associated with electric
mobility. Bass diffusion model which is used to predict the demand of newly introduced products was
chosen as our main prediction tool. An analogous prediction of variables in the Bass diffusion model. In
total, in year 2030, total demand for copper for electric mobility in general (all three types of vehicles) under
the pessimistic, neutral, optimistic scenarios are 5Mt, 10Mt, 20Mt respectively. It is obvious that there are
no temporary shortages that will be occurred because of the lack of resources, but the production supply
might face excess demand or shortage.

Policies continue to have a major influence on the development of electric mobility. Government regulations
will play a crucial role in expanding the sales of electric vehicles. Following this rise in demand, enough
research and forecasting has to be done in order to prevent bad environmental consequences, in order to
minimize the cost of implementing this system to countries. Entire automotive industry, its supply chain,
technological aspects, research and development, operations, service and maintenance departments will
require a completely different set of workforce and knowledge, systems will go through major changes.
On top of this, the public opinion has to be changed and the period of adjusting will not be overnight.
Due to lack and shortage of information, it is not possible currently to come up with a definite answer on
Mongolia’s position in this industry. The electric transportation industry is only at its beginning stages in
Mongolia, therefore further research has to be made consistently in this field in order to come up with a
consistent answer.
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Mﬂ/cmg Woaves: Class of 2024

ARIUNCHIMEG DASHTSEDEN — [JALLLI3A3HT UIAH
APUYHYUMAr

Achievements during the study -
Cypanuax xyrauaaHg rapraca amxunt

Graduated study program —TercceH Mapraxun

Industrial Engineering -
YANABIPASIANIH UHXKEHEP

Current affiliation or study -
0Opooruith apxamx 6yit axun acean cypy Gyi cypryynb

Expediting coordinator at Transwest Mongolia
LLC - TpaHcBecT MoHronma XXK-g dkcnegnuninH
30xuLyynary

1. Selected as a potential candidate and
participated "UNAA" project; organized
from GER HUB, 2020 - 2020 oHg GER
HUB -c 30x1oH baviryyncaH "YHAA"
Teces/, OPONLICOH

2. Become a one of the student successors
in Global Shapers Global Community
and participated 3 months projects
within team, 2020 — 2020 oHg Global
Shapers Global Community-niiH otoyTHbI
3anramxnaryzbliH Har 6o, baraap 3
CapblH TeCen OPOJILCOH

3. Participated and won 2nd prize in "DGL
Hackathon” 2018 - 2018 oHg "TanTyys"
XXK-aac 30xuoH bariryyncan "DGL
Hackathon” Tamu3HA opoauox 2-p
6avip

4. Organized by “Galtuud” LLC; selected and
become a founding member of “Burried
Life” mental health project in between,
2020-2021 - 2020-2021 OHbI XOOPOHA
"Burried Life"” caTrauyunitH apyyn MaHANUIH
TOCANIAH YYCraH baiiryynary ruiyyH33p
COHrOrACoH

5. Active member of “Morning club and
Debate club” participated several debate
competitions with club members? -
"©rneeHnii kKnyb 6a MaTranu3Hmmn
KNy6"-NAH ruyyH 6ancaH kny6biH
TULLYYATIV X34 X3A3H MITrINL33HMN
TIMLI33H/, OPOJILICOH

Scholarships during the study —
Cypanuax xyralaax aBcaH Ta1ranar

Bachelor thesis topic -
BakanaspblH AUNIOMbIH C3/13B

GMIT Scholarship, 2020, 2021 - 2020, 2021 oHA
MITUAC-WIAH HIP3IMXKUT TITII/13T

Professional internship place -
YiingBapnanuitH aanara XuicaH KoMnaum

APU LLC - "AMNYy” XXK

Industrial Engineering a stepstone for the
further development of the Mongolian
Economy Observations and recommendations
made; based on a comparison of the IE
profession in Germany and Mongolia

and its potential impact on the GMIT IE
curriculum. - MoHron 6o10H l'epmaH gaxb
"YANABIPNINVIAH SAUIAH 3acary MHXeHep”
M3PraXJUINIAH XOOPOHA XapbLlyynanT Xnitx,
MITUC-nitH xeTenbepT carixpyynantbiH
caHan 3eBnemMx 6onoscpyynax”

ABSTRACT OF BACHELOR THESIS - BAKAJTABPbIH AXJ1bIH XYPAAHTYIA:

Industrial Engineering is the brand-new profession in Mongolia and provided only by German Mongolian
Institute of Resources and Technology. The process of developing and implementing the profession is in
the middle. The current curriculum of the IE faculty 'is providing a solid platform for a start since 2018.
However, to further develop the syllabus, a team is already implemented to create the IE curriculum of the
nearer future.
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This study aims to contribute to this working group's discussions, particularly to questions regarding the
specific content of IE programs and their potential fit to the demand and requirements of the industrial
sectorin Mongolia. In particular, the study has an intention to estimate how the |E current representation can
be better targeted in order to increase their potential demand in the Mongolian labor market. Specifically, it
investigates what is industrial engineering in Mongolia at the present time covering the current IE program
at GMIT, expectations of companies on the IE disciplines, and experiences of students/alumni.

In this context, the IE program at GMIT is compared to German IE programs based on the book "Industrial
Engineering Qualification Framework" to assess the core areas of the study. The practical investigations
are shaped with questionnaires from the candidates (students, alumni, companies). The study of the panel
concluded that the IE program at GMIT does not have even distribution for the core areas of the disciplines.
It covers too much natural sciences (the MINT area) in the first two years and includes management
modules (the Integrity area) in the last three semesters. The results showed that the GMIT should reconsider
the core areas of the program and need to identify the program's final will. The survey concluded that
the profession has a positive impact on in-demand human resources in the Mongolian jobs market. The
set of competencies IE graduates need to possess to ensure a contribution to the Mongolian industry is
mentioned in the study. These results suggest that to create a potential and most in-demand IE curriculum
for the GMIT needs to cooperate with companies and intersect their needs with the IE program.
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Professional internship place -
YitnaB3apnanuitH Aagnara XuicaH KOMNaHm

» Energy Resources LLC - SHepxu Pecypc XXK

»  Soyolon LLC - 3Hepxu Pecypc XXK

» Central Geological Laboratory - Feonoruiin
Tes JlabopaTopu

Achievements during the study -

Cypanuax xyrauaan rapracas amxunt

1. National Olympiad of Introduction to
Electrical Engineering, 1st place, 2019 —
2019 oHg LaxunaraaHbl MHXeHEPUIAH YACbIH
onvmnuagag 1-p 6arip

2. MUST-Power Engineering School “Who
Knows Chemistry Well?" team competition
1st place, 2019 - 2019 oHa LLUYTUNC- Spumm
XYUHWIA cypryynb "XUMWUIAT X3H CallH M33X
B3?" €343BT 6arnitH TamMU3H 1-p Balip

3. NUM-Department of Chemistry Bronze
medal, 2019 — 2019 oHg MYNC-XuMmuiiH
TaHXUMbIH YNCbIH GUINKUIAH ONMMNMAAbIH
XYpan MeAanb

4.  Bronze Medal from National Physics

BAT-OCHIR BATTUMUR — BATTOMOPHIiH BAT-04MP Olympiad, 2018 - 2018 ora Mexanvik:ei
YHZA3CHMI 6arnitH Tamua3HA 3-p baiip

5. National Mechanics Team Competition
1st place in MUST-School of Mechanical
Engineering, 2018 — 2018 oHg MexaHuk4YAbIH
YHA3CHWI BarniiH Tamu33HA 1-p 6aiip

Graduated study program -TercceH Mapraxun

Raw Materials and Process Engineering - 6. National Mechanics Olympiad 4th place in
Spasc Gasinar 6ONOBCPYYNANTbIH MHXEHEP MUST-School of Mechanical Engineering,
Current affiliation or study - 2018 — 2018 oHg LUYTNC-MexaHuKniiH
0pooruitH apxamx Gyit axun acBan cypy it cypryynb cypryynb MexaHUKWIH yACbiH ONVMNazaZ,
Studying for a master's degree at TU Freiberg - 4-p Gavip

XBHIY-biH ®painbepruintt Vx Cypryyaba MaructpbiH Bachelor thesis topic -

OtoyTaH BakanaspblH AUNNOMBbIH C3/3B

Scholarships during the study - Beneficiation of Titanium Ores by Froth Flotation -
Cypanuax xyrayaanyj agcan Tarranar TUTaHbl XYAPUIAT XEBYY/I3NTUIAH apraap 6asxyynax
» DAAD Scholarship, 2017-2020 - 2017-2020 oHg, cypanraa

lepMaHbl 3pAMUIH CONMALLOOHBI anbaHbl TITII/13r
»  DAAD Scholarship for an Exchange Semester,

2021 - 2021 oHg FepmaHbl 3pAMUIAH CONMALLOOHbI

anbaHbl "OroyTaH CONMALL0OHBI XeTenbep”

ABSTRACT OF BACHELOR THESIS:

In this thesis paper, the possibility of extracting titanium dioxide concentrate is examined on the deposit recently discovered
in Mongolia. According to the drill core test performed by Aachen University, the deposit contains a considerable amount
of leucoxene, which is the weathered product of ilmenite. In the past, many scientists studied how to improve the poor
efficiency of conventional ilmenite collectors. Consequently, the use of lead and cupric ion activators and mixed flotation
showed noticeable improvement in ilmenite floatability. Moreover, the pre-removal of magnetite from the titanium ore
is proven to be a practical arrangement to achieve higher recovery in flotation. Based on these studies, the scheme for
enriching titanium dioxide concentrate from the titanium ore sample is developed.

BAKAJTABPBIH AXITbIH XYPAAHTVil:

SHIXYY AVCCEePTaLMH axung CyyauiiH yes MOHIong H33rAC3H OpAooC TUTaHbl AaBxap WCAWAH Basxman on6opaox
6ONOMXKWMIAT CyAancaH 60HO. AaxeHbl UX CYpPryyanac XWicsH epMuidH ron TyPLUMATBIH Aaryy TyC OpA Hb UIbMEHWThbIH
OrepLLCOH 6YTIIrAdXYYH 600X NENKOKCUHBIT UXIIXIH XIMXKIIIIIP aryynsar. OHrepceH xyrauaaHz 0J10H 3pA3MTI/, epAniiH
WABMEHWT LyTAyynaryAblH yp aliruir XapxaH caixpyynax tanaap cygamk 6ancaH. YYHWIR yp AyHA xap Tyranra, Kynpuvk MoHbl
UA3BXKYYI3MY, XOJMMOT $GOTaLIM XIPIMNICHIIP UABMEHUTUIH XOBOX YaABap M3A3rAdXYIL, caibkmnpcaH 6aiiHa. TyyHuUnsH
TWUTaHbl XyAP33C MarHeTUTUIAT ypbAUWaaH 3aiyynax Hb GAOTaLMIAH HABP CIPIINTUIAT 6uit Boarox BoaMUT apra Xamxad
60/10X Hb BatnargcaH. DArasp CyAanraaH A433p YHAICAIH TUTaHbl XYAPUAH A33XK33C TUTaHbl AaBxap UCAUIAH GasxkManbir
basxyynax cxemuinr 6010BCpyyacaH.
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Graduated study program -TercceH Mapraxun

Industrial engineering -

YANABIPAINNIAH UHXKeEHEP

Bachelor thesis topic -

bakanaspbit AUNNOMBIH C3/19B

Reducing operational cost through tailing
thickener systems for Erdenet Mining
Corporation - 3pA3H3 TYNNABIPUIAH XadrAsibIr
oTrepyy/3x 3aMaap YW axwanaraaHbl 3apasbir
6yypyynax Hb

BATTSENGEL BATBAYAR — BATBAAPbIH BATLISHI 31

ABSTRACT OF BACHELOR THESIS - BAKAJTABPbIH AXJTbIH XYPAAHIYIA:

Erdenet Mining Corporation, a State-owned enterprise, is one of the biggest Ore mining and Ore processing
factories in Asia and is the fourth largest copper mine globally. Erdenet mines 37 million tons of ore,
produces 32 million tons of ore and 580 thousand tons of copper, about 5 thousand tons of molybdenum
concentrate.

The concentration plant is the main production unit with technological circuits, including ore crushing,
grinding, flotation, filtration drying, and shipping of the copper and molybdenum concentrates. The ore
processing technology is operated in collective flotation methods, and the copper and molybdenum
concentrate is extracted using a separation process. Waste pulp from the concentration process is
compressed to the disposal pond. Slurry directly transports to the tailings.

The thesis will focus on the slurry transportation system of Erdenet tailings. Current situation of the slurry
transportation system, how the slurry transportation system works. Building a thickener to decrease the
slurry volume to transportation will decrease the tailings volume and reduce the water's evaporation
and penetration through bottom soil. This process can increase efficiency. Engineering and economic
calculations will show how and in what ways to reduce operating costs.

Research question
How do engineering and economic efficiency change after building a thickener?
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Current affiliation or study -

0nooruith apxanmk Gyii axun acBan cyp Gyi cypryynb
Chemist at Med Impex International LLC -
Meganmnekc MHTepHanwHa XXK-4 Xumuny

Scholarships during the study -

Cypanuax xyraiaaHy aBcaH TaTranar

GMIT Excellent student scholarship - MITUC-
WAH H3PaMXXUT “LLUnnaar otoytaH” TaTranar

Professional internship place -
YinaBapnanuitH jaanara XuicaH KoMnaHu

» Energy resource LLC - SHepxu Pecypc XXK

+ Soyolon International LLC - CoéonoH
WHTepHawHA XXK

+ Central laboratory of mineral and petroleum -
Yyn, yypxai, ra3pbiH TOCHbI TOB 1abopaTtopu

Achievements during the study -
Cypanuax xyrauaaHg rapracal amxuwnt

Student symposium 3rd place, 2017 — 2017 oHg
OroyTHbI CUMPO3MyMbIH 3-p balip

Bachelor thesis topic -
BYAMBAJAV GANBOLD - BakanaspbiH AUNNOMbIH CI/I9B
IAHBOJ11bIH BAMBAXKAB Cracking Strategies for Mongolian Crude Oil

Based on Crude Oil Characteristics - Tyyxuii
HedTUIH LUMHX YaHapT TyaryypaaH MOHrosbiH
Graduated study program -Terccex Mapraxun TYYXUii HeTWIAT Xaranax cTpaTeru

Raw Materials and Process Engineering -

Spaac basnar 6010BCPyyNaNTbiH MHXEHEP

ABSTRACT OF BACHELOR THESIS - BAKAJTABPbIH AXJ1bIH XYPAAHTYIA:

Now day's global development is moving towards a clean energy but petroleum still plays an important
role in transportation, heating and raw materials of chemical industry. Unfortunately, the world’s light crude
oil production approaches limit and resource is decreasing rapidly so the attention focused on refining
of heavy crude oil. The cracking technology is necessary to convert the paraffinic residual oil to lighter
distillates for the production of transportation fuels and chemicals.

The aim of this study was to characterize physical and chemical properties of Tsagaan-Els oil of
Mongolia, its atmospheric residue (>350°C) and hydrocracking products. The hydrocracking experiment
was carried out with and without catalyst at temperature 450°C for 1h-3h under hydrogen pressure of 5kPa.
Commercial Ni-Mo/AlO, catalyst (Ni 3%, Mo 15%) was used in the hydrocracking experiments for 1 and
2 h. Tsagaan-Els deposit has a conventional crude oil with a high paraffin content. The paraffin obtained
from the residue of Tsagaan-Els oil contained n-alkanes of 92.12% with carbon atoms C,.~C... The contents
of asphaltenes and resins in the residue were low (15.48%). Fractional distillation showed that the yield of
light distillate is 11.64 wt% and the yield of middle distillates is 14.73 wt%. The yields of light and middle
distillates obtained by hydrocracking of the atmospheric residue for 3 h without catalyst were 15.8 and
17.7wt% respectively. Effect of catalyst was tested in the experiments for 2h. By the hydrocracking with
catalyst the yield of light distillate has increased 4.5 wt% in comparison with the yield of light distillate
obtained from experiment without catalyst.

GC-MS analysis showed that light and middle distillates contain very low amounts of hetero-atomic
compounds and high amounts of aliphatic hydrocarbons suitable for production of gasoline and diesel
feedstock.
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Scholarships during the study -

Cypanuax xyrauaaxp aBcaH Tatranar

» Mongolian Government Scholarship -
MOHron YNCbiH 3aCrUAH ra3pblH TTr31

*  GMIT Exellent Student scholarship 50%, 2017
- 2017 oHg MITUC-MitH HapamxmnT LWnngar
otoyTaH Ta1raar 50%

» DAAD scholarship - F'epmaHbl SpaAMUiiH
ConnnuooHbl AnbaHbl TTraNar

Professional internship place -
YitnaBapnanuitH Japnara XuicaH KoMnaHu

Erdenes Mongol LLC - 3pa3H3c Monron XXK

Achievements during the study -

Cypanuax xyrauaang rapracai aMxunt

1. Oyu Tolgoi Research Project - Optimization
of ball charge for SAG mills - Otoy Toaron
KOMMaHWI YANABIPAINNIAH CyAantaaHbl
xeTenbepuiiH opoauory

. 2. GMIT Robotics Club Member /Co-

CHINGUUNBILEG SUMIYADORJ — CYMbAALIOPXXWUWH Moderator/ - MITUC-1itH po60T TeXHUKNIAH

YUHIYYHBUNAT KNY6bIH TULWYYH /434 MOAepaTop

Bachelor thesis topic -

bakanaspblH AMNIOMBIH C33B

Probabilistic Estimation of Fatigue Strength

Graduated study program -TercceH Mapraxun

Mechanical engineering - based on the Maximum Likelihood Procedure
MexaHuk nHxeHep - XaMr1iH UX YHIHUIA XyBb BYXWUIA YHININTUIH
Current affiliation or study — apra A433p YHASCI3H LyUanTbiH TOOL00T
0pooruitH 3pxamk Gyii axun acean cypy Oyii cypryynb 3C3PryYLANIAT MaragnansiH TOOL,0Oroop
Mining engineer at Oyu Tolgoi LLC - Oy TOAOPXOWN0X

Tonron XXK-g Yyn yypxaiiH nHxxeHep

ABSTRACT OF BACHELOR THESIS — BAKAJTABPbIH AXJTbIH XYPAAHIYIA:

Fatigue strength is one of the core principles for designing mechanical ‘components. It has been a constant
concern for engineers, as mechanical failure occurs due to loading exceeding the fatigue strength. This
concern has led to a necessity to develop new approaches to estimate the reliability of mechanical
components. The conventional method that is used to test fatigue strength is the staircase method.
However, the staircase method's ability to calculate fatigue strength is potentially unreliable. The bias
and scatter associated with fatigue testing shows the limitations of fatigue strength estimation when the
staircase approach is used. The conventional methods of fatigue limit determination also have key flaws, in
that they are subjective, time consuming, and costly. This research aims to develop a method that would
reliably estimate the fatigue strength of materials, whilst using a lower amount of test results.

The present study is intended to formulate and analyze a proposed method of estimating fatigue strength
by utilizing a smaller number of tests. The aforementioned method that this paper aims to formulate, mainly
focuses on a probabilistic estimation based on the Maximum Likelihood Procedure. The proposed method
is applied to existing fatigue test data and its effectiveness is compared with other methods.
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Makﬂ{g Woaves: Class of 2024

Scholarships during the study -

Cypanuax xyrauaaHz aBcaH TaTraar

GMIT scholarship, 2020-2021 - 2020-2021 oHg,
MITAC-WIAH HIP3IMXKUT TITrI131

Professional internship place -
YingBapnanuitH japnara XuicaH KoMnam

Oyu Tolgoi LLC, Water Supply and Sewerage
Authority-at Central wastewater treatment plant
- Oroy Tosront XXK, Yc cyBruiiH yavpgax rasap-
TeB L3B3pA3X banryynamxug,

Achievements during the study -

Cypanuax xyrauaanj rapracas amxunt

*  The GMIT team won second place in the
inter-district competition organized by the
Red Cross - YnaaH 3arasimaiiH HUAraMA3rasc
30XVOH BaliryyncaH Ayypar XOOPOHZAbIH
™MU3HA MITUC-nidH 6ar 2-p 6aip
333/I13C3H.

« Participated in the "Young Researchers
Support Program” organized by the National
Center for Integrated Development and
passed the second stage - Llorw, xerxauiH

DUURENBAYAR LKHAMKHUU — IXAMXYYTWiiH
OYYPAHBAAP YHA3CHUI TeBOBC 30XMOH BaliryyacaH

"3anyy cypnaaygbir A3MXuUx xetenbep”-t
xampargax xoépgayraap LwartaHz T3HLCIH
Bachelor thesis topic -
bakanaspblH AUNNOMbIH C313B
Determination of Arsenic, Lead, and Chromium
in wastewater - Xasargan ycaH Aaxb XyHL3., Xxap

Tyranra, 60/0H XPOMbIH aryyaamuiiH yTryyabiH
Greentrends LLC - TpuitHTpaHac XXK CTAaTUCTUK LUVHKUArS3

Graduated study program ~TercceH Mapraxun

Environmental Engineering -
Xyp33/13H 6yl OpUHbI MHXEHep

Current affiliation or study —
0pnooruith apxamk Gyii xun acBan cypd Gyii cypryynb

ABSTRACT OF BAGHELOR THESIS — BAKATTABPbIH AXJTbIH XYPAAHTVi:

Heavy metal treatment is currently the subject of a lot of studies. Lead, chromium, and arsenic in wastewater
of the Central Wastewater Treatment Plant in Ulaanbaatar were characterized in this thesis. Data on heavy
metal monitoring results in wastewater for years were acquired from the Central Water laboratory of the
Water and Sewerage Authority. Descriptive and One-Way, Two-Way ANOVA (Analysis of variance) statistical
tests were performed to reveal the characteristics of the sample distributions of heavy metal elements
in wastewater. The relativeness of the data variables was analyzed mainly by the correlation test. Various
extents of positive skewness (skewed right) were observed from all studied variables in lead, arsenic, and
chromium; its right tail is longer and most of the distribution is at the left. Heavy metal content increases in
winter and decreases in summer. Heavy metal studies were measured with an Inductively Coupled Plasma
Mass Spectrometry (ICP-MS) instrument. In terms of the allowance limit of the heavy metal concentration
for the World Health Organization and Mongolian sewage water standard MNS: 6561:2015, lead and
arsenic did not exceed Mongolia's wastewater standards, while chromium has exceeded both WHO and
Mongolian standards.
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Graduated study program ~TercceH M3praxun

Industrial Engineering -

YANABIPNINNIAH UHXKeEHEP

Bachelor thesis topic -

bakanaspbit AMNNOMBIH C3/13B

Creating a Competitive Advantage for
"Company A" through the Supply of a Self-
Compacting Concrete to the Mongolian Market
- MoHrobiH 3ax 333714 eepee HAartapar 6eToHbl
HWIAAYYA31TI3P “KomnaHu A”-4 epcengeeHuii
AaByy Tan 61t 601rox Hb

ENKHNOMIN ENKHJARGAL — 9HX>KAPTAJIbIH
9HXHOMUH

ABSTRACT OF BACHELOR THESIS - BAKAJTABPbIH AXJTbIH XYPAAHIYIA:

As the construction industry is developing rapidly, our country must keep pace with the world's development.
An essential raw material in the construction industry is concrete, and one of the current trends in concrete
production is the production and introduction of self-compacting concrete. Self-compacting concrete
(SCC) manufacturing is growing dramatically because of its numerous advantages in terms of enhanced
properties and uses. The global self-compacting concrete market is projected to grow at a CAGR of

6.1% throughout the forecast period of 2017 to 2024. SCC was first invented in Japan in the late 1980s; and
this type of concrete is characterized by that it flows under its own weight without any external vibration.
SCC offers many benefits such as HSE and high placement rate; and this improved construction practices
make self-compacting concrete desirable for precast concrete and civil engineering construction.
"Company A" is one of the country's leading producers of ready-mixed concrete and is unique in that
they professionally study and introduce engineering solutions to the market to meet the needs and
requirements of concrete for civil construction and infrastructure. One of the engineering solutions that the
company introduced is SELFCOMPACTING CONCRETE, a new product in the Mongolian concrete market.
The company has already proved that it is possible to produce self-compacting concrete using raw materials
commonly available in Mongolia by conducting experiments at laboratory and plant levels.

The subject is that the company can create a competitive advantage over its competitors by supplying
this type of concrete, which any company has not introduced to the Mongolian market yet. In this thesis,
the company's performance on the research and development processes of self-compacting concrete are
analyzed and; furthermore, the ways that how the company could outperform its rivals are discussed.
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Graduated study program ~TercceH Mapraxun

Environmental Engineering -

Xyp3313H 6y OpUHbI MHXEHEP

Current affiliation or study -

0pnooruith apxamx 6yit axun acBan cypy 6yi cypryynb

Environmental Specialist - baliranb opuHbl

M3PrIaXUITIH

Scholarships during the study —

Cypanuax xyrauaanj aBcaH TaTranar

*  GMIT Excellent Student Scholarship, 2017-
2020 - 2017-2020 oHg MITUC-1iAH wungar
OtoyTaH T3TraN3r

»  DAAD Scholarship, 2018-2021 - 2018-
2021 oHa MepMaHbl 3pAMUIAH CONMALOOHBI
anbaHbl T3Tranar

Professional internship place -

YiinaBapnanuiiH aanara XuicaH KoMnau

+ Erdenet Mining Corporation - 3pgaHaT
yrinasap TOYT

* Tuya LLC (Cashmere processing industry) -
Tysa XXK (Hoonyyp 6onoBcpyynax yinnasap)

» Energy Resources LLC -

GUNDEGMAA BUKHBAATAR — bOXBAATAPbIH SHepxu pecypc XXK

F'YHO3TMAA Bachelor thesis topic ~bakanaepbiH AUNNOMbIH C3[3B

Study of Electro Flotation Treatment Plant
Design for Industrial Wastewater - Yiinasapuintt
60XMp YCHbI LlaxvaraaH GpoTaLyinH L3B3pAsX
6anryynaM>uninH sypar ToCANNH cyaanraa

ABSTRACT OF BACHELOR THESIS - BAKAJTABPbIH AX1bIH XYPAAHTYIA:

The textile industrial wastewater is classified as highly polluted effluent as it contains a high the
concentration of suspended solids and dissolved organic compounds. The wastewater is treated as a mixed
stream from all textile industry processes internationally. However, more than 50% of textile industries are
primary and only have a scouring process in Mongolia. Therefore, developing and studying alternative
wastewater treatment systems in primary wool scouring industries in Mongolia is necessary. The goal of this
thesis is to investigate if electroflotation is suitable for wastewater treatment of wool scouring industries in
Mongolia. The effect of different parameters including initial pH applied current, and electrode materials
on the removal efficiency of TSS and COD were studied. The optimum operating condition of a batch
electroflotation reactor containing an aluminum anode and copper cathode with 1 hour operation time in
the laboratory was determined. For wastewater sample with 2645 mgTSS/L TSS, 430 mg/L BOD5, and 2806
mg/L COD, the highest removal efficiency of TS (61.86%), TSS (92.82%), and COD (88.81%) were achieved
when the power supply was 5A at 15V with initial pH at 6.83, the distance between electrodes at 2.5 cm. To
investigate the influencing parameters of the electroflotation process on the pollutants’ removal, statistical
analysis was carried out. The results showed that the treatment efficiency of pollutants is significantly
dependent on applied current and pH.



INDRA BATBILEG —
BATEMIIATMIAH MHAPA

Makmg Waves: Class of 2024

Achievements during the study -
Cypanuax xyraiaasj rapracaH aMmxunT

Graduated study program -TercceH Mapraxun

Raw Materials and Process Engineering -
Spadc basnar 60N0BCPYYNANTbIH UHXKEHEP

Current affiliation or study -
0zooruitH apxamx Gyi axun acean cypy Gyii cypryynb

Geotechnical engineer at Oyu Tolgoi LLC - Otoy Tonroi
XXK-a Vin yypxaliH reoTeXHUKUIH NHXEHep

Scholarships during the study -
Cypanuax xyrauaaHz aBcaH TaTranar

« DAAD Scholarship, 2017-2021 - 2017-2021 oHg,
l'epMaHbl 3pAMUIAH CONMNLLOOHBI anbaHbl TITFIN3T

*  GMIT Excellent Student Scholarship 50%, 2017 -
2017 oHa MITUC-niAH HapamxmT “LUnngar oroyTan”
TaTra03r 50%

* ETT JSC research work scholarship - 3TT XK-nitH
3PA3M LUMHXKUATIIHUIA aXblH TITIIN3T

» Engineering Summer School scholarship -
WH>XeHepUIAH 3yHbl CypranTblH T3Tr3/13r

1. ADB Mongolia “Importance of partnership
through my eyes” public speaking
competition among students— gratitude
and gift - AXb-Hbl MoHron gaxb canbap
"MWHWIA HYA33P TYHLNSAWIAH ay
X0N60orson" OYTHYYAbIH AYHA UATIINNAH
ypangaaH — Tanapxan, 63nar

2. Dale Carnegie Mongolia “High impact
graduates- 2020" — certificate of
achievement - [31in KapHern MoHron
"OHpep Heneenen Terceruns-2020" -
aMXKVATBIH FPYUNAra3.

3. GMIT in poetry competition — 3rd place,
certificate.

MITUC-nitH Apyy HapruiiH ypansaaqs,
3-p 6ainp, rIpunIrd

4. Carnival and Easter competition at GMIT
4th, 5th places — MTTUAC-nitH 6arT Haagam,
YnaaH eHAerHuii 6aspbiH TaMLU33H 4, 5-p
Gaiip

5. Certificate of Appreciation Mongolian
Children’s 6th Winter Game as a volunteer -
MOoHron XyyxaniH eBANAH 6 faxb yAaarvinH
Haazamz, CaliH AypblH FULLIYYHI3P OPOLIOX
Tanapxan

6. Letter of Gratitude volunteer work Sakhalin,
Russia.

OXY-blH CaxanuH Aaxb CailH AypbiH
AKWATHbI TanapxabliH 3axugan - Volleyball
competition of GMIT-1st, 3rd place.
MITUC-nitH Bonenb0biH TIMLI3H 3-p
6aiip - Table Tennis competition of GMIT —
2nd, 3rd places.

MITUC-WitH WWP33HUA TEHHUCHW
T3ML33H — 2, 3-p banp

7. Basketball competition between GMIT ,1st
place. 2nd places - MI'TC-niiH carcaH
6emMberniiH TamMud3H, 1, 2-p banp

Bachelor thesis topic -
BakanaspblH AUNNOMbIH C3/13B

Professional internship place -
YiingBapnanuitH gagnara XuicaH KOMNanu

Energy Resource LLC - 3Hep>xu Pecypc XXK -
Central Geological Laboratory - l'eonoruiiH Tes
JNabopatopu

Study on solid particles and chemical
elements, which affect crud formation, in
pregnant solution of low-grade copper ore
leaching - YycraH 6asxyyncaH 6ara aryyaratai
33CUIAH XYAPUIAH avaanaracaH yycmang Kpag
YYCIaX XaTyynar Mexneryya, TYYHWUR XUMUIAH
INEMEHTYYAUNIT Cyanax
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ABSTRACT OF BACHELOR THESIS - BAKAJTABPbIH AXJTbIH XYPAAHIYIA:

The Solvent Extraction operations often suffer from increased purification complexity due to crud formation
at the interface of aqueous and organic phases. lon exchange resins have been used as an option to
increase the separation efficiency of the selected metal ions from the solution before SX process.

This work in this thesis aimed to understand and characterize the elements of crud. Furthermore, to have an
option to minimize crud formation in low-grade copper ore pregnant leach solution
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Mﬂ/cmg Woaves: Class of 2024

Scholarships during the study -

Cypanuax xyrauaaHz aBcaH TaTraar

*  GMIT scholarship 100% - MI'TUC-wniiH
H3P3MXKMT T3Tran3r 100%

»  DAAD Sur Place scholarship - FfepmaHbl
3PAMUIH CONMILLOOHBI anbanbl Sur Place
TITrN31

+ DAAD student exchange in Freiberg-
FepMaHbl 3pAMUIAH CONMNALLOOHBI anbaHbl
"OroyTaH CONNALIOOHBI XeTenbep”

Professional internship place -
YingBapnanuitH jaanara XuicaH KoMnam

Barloworld Mongolia LLC - bapnosopag XXK

Achievements during the study -

Cypanuax xyrauaauj rapracai amxunt

1. 2nd place in the National Electrical Olympiad
- YAcbIH LaxuaraaHbl oavMnuag 2 gyraap
6anp

2. st place in the mechanical engineering
team Olympiad - MexaHuK nH>xeHep

_ onumnuag 6aruiiH Tepeng 1-p 6aip
LKHAGVASUREN GURBAZAR — TYPBASAPBIH 3. Student conference, 3rd place, 2017 — 2017

JIXATBACYP3H oHg, OtoyTHbI Bara xypan, 3 gyraap 6aiip
Bachelor thesis topic -

Graduated study program ~TercceH Mapraxun BakanaspblH AUNNOMbIH C3/3B

Mechanical Engineering - Optimization for Operational regime of

MexaHuK vHxeHep water pumping system at process plant -

Current affiliation or study - BonoBcpyynax yinngeap A3X yCHbI WaxyyproiH

Qaoorvits apxamx Gyi aXiun acsan cypH Oyi cypryyb CUCTEMUIH axknanaraaHbl FOPUMbIT OHOBYTOM

Mechanical en%/ilneering at Oyu Tolgoi LLC - Oroy B6ONTOX

Tonaron XXK-4 MexaHuK nHxeHep

ABSTRACT OF BAGHELOR THESIS - BAKATABPbIH AXJTbIH XYPAAHTi:

Water distribution systems have a significant energy impact on mineral processing due to the large amount of
energy consumed in water pumping. Thus, the economical and efficient operation of the water pumping system is
a crucial concern in mining companies. Furthermore, the careful operation of the pump may lead to considerable
energy savings and minimize mechanical wear.

Therefore, the present research is aimed to optimize the pump operation policy of the circulating water pumping
station at Erdenet Mining Corporation (EMC).

The circulating water pumping station is a vital facility at the EMC that is responsible for supplying about 84% of
the processing water to the mineral processing plant. This facility consists of 5 main pumps which have high electric
consumption. In addition, at EMC, three types of electricity tariffs are employed: daytime consumption, evening
consumption, and night consumption. Each tariff zone has different prices for electricity utilization. Therefore,
the research aimed to optimize the operational policy of the pumps by taking advantage of different tariffs. With
this idea, background research was conducted to evaluate the most appropriate optimization techniques and
algorithms to optimize the pump operation. Based on the careful consideration of findings, the combination of
tank level and pump scheduling methods was selected in this dissertation.

In addition, initially, a genetic algorithm was selected for the simulation. However, due to the complexity of
mathematical expression and preliminary simulation results, two MATLAB codes are developed in this study. The
first MATLAB code is written to attain the optimal tank level pattern over the 24 hours operation. The second
code is designed to determine the optimal pump discharge at each hour based on the tank level profile obtained
in the first code. Each simulation showed that considerable operational cost reduction could be achieved while
guaranteeing all the system constraints and requirements.

The obtained results show that optimization of pump operation can minimize energy cost up to 30% compared
to the actual operation. Moreover, the present research has shown that optimizing pump operation is possible by
taking advantage of various electric tariff systems, water storage tanks, and variable speed drives.



Makmq Waves: Class of 2024

Graduated study program ~TercceH Mapraxun

Industrial Engineering -
YInaB3apAANAH UHXEHEP

Scholarships during the study -

Cypanujax xyralaanp ascaH TaTranar

GMIT scholarship 50% - MITAC-WiAH H3paMXKUT
Ta1ra13r 50%

Bachelor thesis topic -

bakanaspblH AMNIOMBIH C3/13B

Decline and sustainable recovery strategies
for Mongolia’s tourism sector in the wake

of the Covid-19 pandemic - KoBua-19 uap
TaxAblH fapaax MOHronbIH asnan >XyyadnanbiH
canbapblH yHaAT 60JIOH TOrTBOPTOM HOXEH
CIPrINTUAH MaPKETUHT CTpaTeru

MARALGOO TUMENKHARAATSAI -
TYM3HXAPAALIAAH MAPANT00

ABSTRACT OF BACHELOR THESIS - BAKANABPbIH AXJTbIH XYPAAHTVi:

Coronavirus disease 2019 (COVID-19), also known as the coronavirus, or COVID is a contagious disease caused by
severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2). The first known case was identified in Wuhan, China,
in December 2019. The disease has since spread worldwide, leading to an ongoing pandemic. This phenomenon
has affected all people of an levels in many ways. Besides the effect on humanity and individuals, it hits each sector
of industries hard. The tourism industry in each county has faced a crisis and decline due to restrictions and the
pandemic of COVID-19. For Mongolia, the tourism sector has been a small contributor to the Mongolian economy
due to the lack of tourism management and the development of it. The activities and income of the tourism sector
depend on the number of tourists coming to our country. As of the second quarter of 20205 43,779 tourists visited
Mongolia, which is five times less than in previous years. This has led to a stagnation in the tourism sectors a
decline in the revenues of many businesses operating in the sector and those directly or indirectly dependent on
the sector, and a stagnation in operations. Regardless of the size of the business, all types of business, especially in
the airline and tourism sectors, face significant challenges, such as declining incomes bankruptcies and job losses.
Due to the rapid infection of COVID-19 the Mongolian government had taken a step on restrictions and the result
was significantly more positive than other countries before November 11 2021, when the first case was reported
in Mongolia. Due to the global outbreak of coronavirus (COVID-19), Mongolia's border crossings were closed on
January 31, 2020. In January of this year, 748 citizens Of Mongolia were on special duty flights, 4 citizens were on
road and railway ports, in February 1195 citizens of Mongolia were on special duty flights, 65 citizens were on
the road and railway ports, and in March 2,076 citizens arrived on special duty flights, and 41 citizens arrived by
road and railway ports. Most importantly in the fourth quarter of 2019, tourists with a total number of 577,300
from 184 destinations out of 250 have visited Mongolia. Due to the COVID-19 in the first quarter of 2021, the
total number of tourists who visited Mongolia has decreased down to 3,760 as the number of destinations has
decreased down to 52. In 2019, most tourists visiting Mongolia were from China, However, most tourists that are
coming to Mongolia are currently from Uganda. In 2017, the Ministry of Nature, Environment, and Tourism (MNET)
and the Tourism Development Center (TDC) organized a "Mongolian Tourism Revenue and Expenditure Survey"
in collaboration with the MNET, established. The survey is based on data from foreign tourists and tour operators
that provide services to foreign tourists, the survey questionnaire was distributed and collected in collaboration
with the MNET, the State Customs Service, UBTZS MIAT JSC, and the Mongolian Association or Journalists and its
member organizations. The majority of respondents came to see Mongolian traditional customs and wildlife, and
38% rated the services of tour operators as excellent, 33% as good, and 19% as average, In addition, 40% of all
travelers rated the level of satisfaction with the accommodation service as good, 26% as average, and 24% as very
good. With the help of the information of the satisfaction level of tourists before COVID-19 and the information of
the most occupied destination, it can facilitate the development of marketing strategies of the Mongolian tourism
sector. This thesis will provide you 1. how the Mongolian tourism sector has faced challenges in an economic way
and 2. What marketing strategies are best to recover the decline of the sector.
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Graduated study program —TercceH Mapraxun

Raw materials and process engineering -
dpaac basnar 6onoscpyynax MHXeHep
Scholarships during the study —

Cypanuax xyrauaang ascaH Tarranar

Darkhan Metallurgical Plant scholarship -
[JapxaHbl TOMOPASINIAH YANABIPUIAH TITI/13T

Bachelor thesis topic —

bakanaspblH AUNNOMbIH C9B

Oxidized copper ore leaching with glycine -
33CUNH NCINACIH XYAPWIAT TINLMHIZP yycrax

MUNKHBAT MUNKH-ERDENE —
MOHX-3PA3HUAH MBHXBAT

ABSTRACT OF BACHELOR THESIS - BAKAJTABPbIH AXJ1bIH XYPAAHTYIA:

More than 20 % of copper in the world is produced by hydrometallurgy. The oxidized copper ore is usually
leached with dilute sulfuric acid. However, other leaching agents are still being researched to improve
metal recovery and environmental protection. Recently, many other reagents such as Glycine in the lab
and pilot-scale are being studied and show good opportunities to use. Therefore, the main subject of this
Bachelor Thesis should be investigating an alternative leaching agent, Glycine, to leach oxidized copper ore
from Erdenetiin ovoo and Oyu Tolgoi regarding the metal recovery and consumption of reagents.

Dissolution of low-grade copper ore containing 0.05% grade was investigated at different concentrations,
solution pH, and peroxide concentration. We used agitation leaching to determine the right proportion of
parameters. For example, it was observed that high concentration increases copper dissolution for low-
grade oxidized copper ore. The optimum initial solution pH was kept to be 1 1. Hydrogen peroxide was
investigated as a strong oxidant; however, it did not significantly affect metal recovery. Therefore, it is
assumed that hydrogen peroxide increased the metal extraction rate at the beginning of the process.
Also, kinetic study of malachite is investigated. Based on the kinetic calculation, a laboratory leaching
experiment was developed and the volume and type of the tank were selected at a 90% conversion plant
with a capacity of 100,000 tons per hour.
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Graduated study program -TercceH Mapraxun

Industrial engineering -

YANABIPAINNIAH UHXKeEHEP

Bachelor thesis topic -

bakanaspbit AUNNOMBIH C3/19B

Manufacturing of products from recycled plastic
in Mongolia: Investigation of the technical and
economic potential based on the example of
recycled plastic trash bins - MoHrona gaxvx
60/10BCPyyJiCaH XyBaHLapaap 6yTa3rasxyyH
YIANABIPAIX TEXHUK AMINH 3aCTUAH 6ONOMXK:
[JlaxvH 6010BCpyy/iCaH XyBaHLap XOrUiH CaBHbl
SKULLIH 93P

NAMUUN NYAMSUREN — HAMCYP3HIUilH HAMYYH

ABSTRACT OF BACHELOR THESIS - BAKAIABPbIH AXJTbIH XYPAAHTVi:

Plastic takes the longest degradation time, but most of it is used for the short term.

It is worthwhile to examine the reduction and replacement of imported plastic products while recycling
plastic waste.

All needed equipment and raw material costs for the plastic production factory are analyzed to produce
240-liter wheelie bins and other alternative products, namely, 120Liter wheelie bins, pallets, bottle crates,
shopping baskets. They are all made from recycled HDPE or PP plastics. Feasibility analysis included market
analysis, cost estimation including the production line's capital, and operating expenses from raw material
to the final product. Infrastructure and land costs are excluded due to assumed as it exists. As investigated,
producing only 240-Liter wheelie bins is non-profitable without named alternative products
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Scholarships during the study -

Cypanuax xyrauaaHz aBcaH TaTraar

*  GMIT Excellent Student Scholarship - 3 times
- MITUC-niH HapamxunT “Wnngar oroytan”
T3Tra/13r 3 yjaa

» DAAD Surplace Scholarship - 2 times -
lepMaHbl 3pAMUIH CONMLLOOHBI anbaHbl
T3Tra/13r 2 yjaa

*  Summer School Scholarship - 3yHbl
CyprantbiH T3Traa3r

Professional internship place -
YingBapnanuitH jaanara XuicaH KoMnam
MERA LLC - MEPA XXK

Achievements during the study -

Cypanuax xyrauaaHz rapracas amxunt

1. Student member of Research Committee -
CygsanraaHbl XOPOOHbI OHOYTHbLI TENE8N1e

2. Vice President of Student Council - OtoyTHbI
36BNGNUIH 434 epeHXuiinery

3. "Who Knows Chemistry Well” Chemistry

NANDINTSETSEG GANBAATAR — FAHEAATAPbIH Olympiad for National Competition, 2nd
HAHIOVHLSLAT place, 2018 -2018 oHg "X3H Xx1MK caiH
ANHLL M323X B3" XMMUINH YACbIH OUMMMAZAbIH 2-p
6anp,
Graduated study program —TercceH Mapraxun Bachelor thesis topic -
Industrial engineering - Bakanaspbi AUNAIOMBIH CIASB
YWANLBIPAINIAH NHXKEHEP Challenges and Opportunities of Developing
Learning Factory in Mongolia - MoHrong,

Current affiliation or study - o
Q0T WitH pXaNK Gyil XM 3CBAN CypY Gyl Cypryyib CypranTbiH YINABIP, Liex Xerxkyynax 6bonomx ba
[SETONITERY)|

TU Bergakademie Freiberg - ®paiibepruiiH
TexHonoruitt Vx Cypryynbz MarnctpblH otoyTaH

ABSTRACT OF BACHELOR THESIS - BAKAJTABPbIH AXJ1bIH XYPAAHTYIA:

Keeping pace with the rapidly approaching technological development and simultaneously decreasing
production life cycle is becoming harder year by year. To do so and to fit into the Megatrends that are
describing the near future, companies are striving with their full potential to save time and cost with the
help of a Learning Factory. As the Learning Factory is not an old enough term - introduced in 1994 - it must
be studied thoroughly.

First, corresponding literature research was done to get a deeper understanding related to the Learning
Factory. Following this step, secondary research was done on the Mongolian situation and industrial sector.
Interviews were taken from different fields, including industry, education, and research, to attain the primary
data.

Based on the findings, the possibility of introducing a Learning factory in Mongolia was studied. List of
potential activities and equipment are chosen to develop competencies in the demand in the current work
field. Further challenges and opportunities of introducing Learning Factory in Mongolia are forecasted
based on the worldwide experience.
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Graduated study program -TercceH Mapraxun

Industrial engineering

YANABIPAINNIAH UHXKeHEP

Current affiliation or study -

0pnooruitH apxamx Gyit @xun acBan cypu Gyii cypryynb

Master degree TU Freiberg - XBHIY-bIH

®pairbepruiid Vix Cypryyaba Maructpbi

otoyTaH

Scholarships during the study -

Cypanujax xyraljaanj aBcaH Tarranar

*  GMIT semester 50% scholarship - MI'TUC-
WIAH H3P3IMXKMT 50% TaTranar

» DAAD scholarship for exchange semester
- lepMaHbl 3pAMUIAH CONMNNLLOOHbI anbaHbl
OtOyTaH COMMALLOOHbI T3TFANAM

Professional internship place -
YitnaBapnanuitH Japnara XuicaH KoMnaxu

Ensenada Eastern LLC -
JHcaHaga UiictepH XXK

Bachelor thesis topic -
NARANGEREL NOMCHBAATAR — HOMYBAATAPbIH Bakanaspbii aunnomMbit cagas
HAPAHI9PaJl Developing entrepreneur curricula and

extra-curriculum at GMIT - MITUC-g
SHTPENPEHEPLLNM CITFIAM33T OLYTHYYAA/,
cyprant 6010H cyprantaac ragyyp ynn
axuanaraaraap AamxyynaH Xerxyyasx Hb

ABSTRACT OF BACHELOR THESIS - BAKAJTABPbIH AXJTbIH XYPAAHIYIA:

With the rapid development of technology in the 20th and 21st century, the breadth and depth of
development in most sectors have increased exponentially. As a result, the criteria for hiring people are
shigting to personal skill than technical knowledge. Team working, communicating, problem solving
and independent learning become most useful skill in human life. This thesis work aims to develop the
existing currimculum and extra curriculum at GMIT in for more entrepreneurial activities. Describe the
need and reson for engineering universities adding entreprenership into academic level. If developing
how to develop the current situation at GMIT are answered in this theis. The basic developmetn Idea
are described. In one word this thesis try to answer when, what, how to teach entreprenrship at GMIT.
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Current affiliation or study -

0nooruith apxanmk Gyii axun acBan cyp Gyi cypryynb

Supply Chain Senior Manager at New Sever

LLC - Hbto CeBep XXK-4 XaHraMxuiiH axnax

MeHexep

Scholarships during the study -

Cypanuax xyrauaaHp ascaH TaTranar

» DAAD scholarship - FepmaHbl a3pgMUiiH
CONMNLLOOHBI anbaHbl T3Tra13r

*  GMIT scholarship 5 times - MITUC-niiH
HIP3IMXKMT T3Tr3r 5 yAaa

Professional internship place -

YingBapnanuitH jaanara XuicaH KoMnau

+ Transwest Mongolia LLC - TpaHcBecT XXK

* New sever LLC - Hbto ceBep XXK

Achievements during the study -

Cypanuax xyrauaaxp rapracaH amxunt

Student Conference- 3rd place - OtoyTHbl H6ara

xypan- 3-p 6avip

Bachelor thesis topic -
NOMINJARGAL OTGONJARGAL — OTTOHXKAPTAJIbIH bakanaspbit AunsioMbi c3438
HOMWHXXAPTAN ROAD DUST SUPPRESSION USING

LIGNOSULFONATE ON UNPAVED ROAD -

JlurHocynbdoHaTbIH yyCManbIr allnriaH aBTo
Graduated study program -Terccex Mapraxun 3aMblH TOOCKUATBIT Byypyyaax.

Industrial Engineer -
YANABIPASIANIH UHXKEHEP

ABSTRACT OF BAGHELOR THESIS - BAKATTABPbIH AXJTbIH XYPAAHTVi:

The thesis study was conducted within the private company reservation. Collected samples were transported
from Omnogobi, Khanbogd sum, Javkhlant bag. The most mined products which exploited and processed
earth precious metals and other materials transported by land to China.

Which is the cause of heavy transportation on unpaved road that causes respiratory problems of drivers
and near residents, environmental hazards of flora and fauna, endangerment of wildlife. The exact location
of an area that the soil samples were collected is not clear. Objective of this study is to develop affordable
technique to reduce dust emission from the road.

Especial objectives area:

- Road suspension dust property, its health impact and suppressing techniques;

- Determine mechanical properties of Gobi soil regarding to the water content;

- Study how the mechanical properties of the soil change under the influence of lignosulfonate dust
suppressant solution in a laboratory test;

Dust can be defined an almost inevitable consequence of heavy transport. Gravel and hard rock particles
always contain a proportion on fines and if the material is dry, a fairly heavy dust cloud can be raised
when it is impelled. In this study, different concentration of lignosulfonate dust suppressant used in all
tests except mechanical sieving and hydrometer analysis. The concentration of lignosulfonate are: 2%, 4%,
6%, 8% and water. Mechanical properties of soil, Atterberg limit tests and hydrolysis analysis were carried
out to determine the soil property, composition and swell potential which is the basis of the experiment.
As a result of the analysis on the Gobi sample contains 9.57% pebbles, 21.75% granules, 54.19% coarse
sand, 10.94% of medium sand and 2.52% silt and 1.02% is clay. For the comparative study, Nalaikh area
soil samples were used. Atterberg limits of that sample was not able to take place because of its poorly
graded composition, determined coefficient of uniformity and coefficient of curvature which indicates that
the soil is poorly graded that consist mainly coarse particles and lack of silt and clay. A laboratory soil
compaction test on 5 different concentrations of lignosulfonate solution showed great values which 2%
and 4% concentrated solution has the smallest amount of water content with high compaction value. About
the Nalaikh soil sample, 2% and 4% solution on soil compaction test showed the smallest amount of water
content with high compaction value. By using the proposed procedure to test lignosulfonate solutions,
lignosulfonate 2% and 6% of solutions showed great result.
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Current affiliation or study -
0nooruitH apxamx Gyit @xun acBan cypu Gyii cypryynb

Master in Hydroscience and Engineering TU
Dresden -

[pe3aeHnii TEeXHUKMIH X Cypryy/ibj ycaH
LIMHX3X YXaaH, NHXEHEPUIAH UNTN3/1IIP
MarucTpblH OKOyTaH

Scholarships during the study -
Cypanuax xyralaayi aBcaH TaTranar

*  GMIT Scholarship Excellent Student,
2017- 2020 - 2017- 2020 oHa MITUC-uitH
H3pPaMXUT Lvngasr oroyTaH T3Transr

» DAAD scholarship, 2020 — 2020 oHg l'epmMaHbl
SPAMUIH CONMMNLOOHBI an6aHbl TITF3T

Professional internship place -
YitnBapnanuit Japnara XuifcaH KoMnaHu

* Gatsuurt LLC - Tayyypt XXK
* Tuya LLC - Tyaa XXK

Achievements during the study -
Cypanuax xyrauaaHz rapracaH amxunt

. Waste Management /Head of environmental
NYAMBAYAR GANPUREV — FTAHMYP3BUNH HAMBASIP club - Xyp33n13H Byii opuHbl kKnyGbir yaMpAax
cypu 6anx xyrauaaHzaaa XorHbl aHruaaH
ANrantTbir Cypl'yyﬂVIl‘/lIH XOTXOHA00 baraxaH 4
FICIH TaHNYJ/DK XIPINKYYK YajcaH.

Graduated study program -TercceH Mapraxun Bachelor thesis topic -
Environmental Engineering - bakanaspblH AMNNOMBIH C3/19B
Xyp33/13H Byii OpUHbI MHXEHep Heavy metal contamination of soils in the

territory of Erdenet Copper-Molybdenum mine
- YynbiH basxkyynax SpasHaT YAABIP OpUMbIH
XOPCOH f3X XYHJ, MeTaibliH 60X1pAon

ABSTRACT OF BACHELOR THESIS - BAKAJTABPbIH AXJTbIH XYPAAHIYIA:

The most distinctive feature of Erdenet Mining Corporation is its ancient establishment.

Correspondingly, its environmental impacts have been attracting researchers' interest for a long time. This
study aims to examine heavy metal contamination in the vicinity of EMC based on the data obtained by
using handheld XRF in the laboratory of GMIT. The research was carried out on 48 samples in the fall of
2020. Given that the number of samples and devoid of confirmatory analysis, the result of the present study
is preferable to get a general picture of the contamination level.

The overall contamination of the study area was concluded to be Cu>Zn>As>Ni>Pb. Among the studied
heavy metals, Cu was the most ubiquitous one, and the highest concentrations belonged to the tailings
pond and the downwind area. The concentration ranged from 20-290 mg/kg in the study area. The current
situation of the tailings pond making it an inevitable source of the above- stated metals since they are in
the ore content. However, considering the natural setting of Erdenet as the tailings pond is located in the
valley separated from the residential area by the mountain and the wind direction, the influence of white
dust contamination in the residential area and the city center may not be such high. Additionally, the metals’
concentrations can be found high in the non-downwind areas of the tailings pond and the open-pit mine
like the residential and the other regions due to the parent rock characteristics or other sources of heavy
metals, namely, the dirt road (motor transport), spontaneous garbage wastes on the streets, individual
heating powered by

the brown coal during the cool seasons, and the thermal power plant.

Lastly, all in all, heavy metal contamination in Erdenet was not critical to take immediate measures except
for the tailing pond in which sulfide-containing waste generates AMD resulted in low pH and high mobility
of the heavy metals.
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Scholarships during the study -

Cypanuax xyrauaaHz aBcaH TaTraar

*  GMIT scholarship 50% - MI'TAC HapamxunT
7313031 50%

+ DAAD Scholarship, 2017-2019 - 2017-2019
oHg, F'epMaHbl 3pAMUIH CONMLLOOHBI anbaHbl
LELEYEL

Professional internship place -
YingBapnanuitH japnara XuicaH KoMnam
» Loro Piana Mongolia LLC -

» Jlopo- NMunaHa MoHroa XXK
Achievements during the study -
Cypanuax xyrauaaujj rapracai amxunt

1. "Who Knows Chemistry Well" Chemistry
Olympiad for National Competition, 2nd

CLASS : place, 2018 — 2018 oHg "XuMUIAr xaH caliH
OF M3/3X B3" XMMUIAH YACbIH ONMMIINagbIH 2-p
2021 , Gaiip,

Sl 2. Introduction to Electrical Circuits Olympiad
for National Competition, 2nd place, 2019
— 2019 oHg LlaxunraaH XanxasHWi yHASC

OYUNBAT BAIZORIG - YICbIH OMMMNUaZAbIH 2-p baiip
BAT30PUTMNH OIOYHBAT Bachelor thesis topic —

bakanaspbit AUNNOMbIH C9/19B
Graduated study program -Terccex Mapraxun The improvement of the particular driver

training course through introduction of
Total Quality Management - CoHroracoH
>KOJIOOHbI KyPCbIH CYpranThbir H3FACIH YaHapbiH

Current affiliation or study - M
Opoormitt apxamx 6yi axun acean cypy 6yit cypryynb Zg;f(@;i::s x:'qc”m r HIBTPYY/I9X 3aMaap

Youth, digital media, activism coordinator at
Amnesty International Mongolia - MoHrosbiH
OMHecTn VIHTepHawHAg 3anyyuyys, AvkuTtan
X3BN3/1 M3A3NINIAH X3P3ITCIN, UAIBXTIV YA
aXuanaraaHbl 30XuLyynary

Industrial Engineering -
YANABIPASIANIH UHXKEHEP

ABSTRACT OF BACHELOR THESIS - BAKAJTABPbIH AXJ1bIH XYPAAHTYIA:

The purpose of the research is to evaluate the current situation of Driver Training Courses (DTCs) in Mongolia
and its programs. The paper analyses an overview of the related theories of Total Quality Management on
the selected case. The key question is: “If the TQM's techniques are used, what changes, and progresses are
made to the particular selected driver training course?”

The research is to study the current DTC's background, including characteristics, basic regulations, and
standards-based on observation and scenario analysis and assumption. One of the TQM's experts, Crosby's
14 steps for quality improvement were used in the study. To contribute to the Quality improvement,
empirical approaches such as questionnaires and self-made surveys were used as a second methodology.

The Driver Training Course market in Mongolia is very competitive, and there are many driver training
courses without any differentiation in the market. The research study presented Implementation of Crosby's
Fourteen steps in service industry, especially a driver training course can be really effective. According to the
results of the research, consumers and employees would be the most valuable resource for improving the
quality management in the organization
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Scholarships during the study -

Cypanuax xyrauaaHz aBcaH TaTranar

» GMIT scholarship, 2016, 2020 - 2016, 2020
OHA MITUC-MIMH HIP3IMXKUT TTraN31

» DAAD scholarship, 2017- 2019 - 2017- 2019
OHZ, FepMaHbl 3pAMUIAH CONMALIOOHBI anbaHbl
LENEYET

Professional internship place -
YitnaBapnanuit fapnara XuicaH Komnaxu

» Energy Resource LLC - SHepxu Pecypc XXK
» Nisekh Wastewater treatment plant -
Hucaxuiin 6oxmp yc LaBapaax Hariryynamx

Achievements during the study -

Cypanuax xyrauaans rapracai aMxunt

4t National student research symposium of
“Environmental Engineering”, 3" place, 2021 -
2021 oHA Xyp33/13H Byii OpUHbI UHXEHepUnIn
YHZASCHWIA OIOYTHBI 3PA3M LLINMHXMWAT3, OHOA,
npakTukuiiH IV 6ara xypang amxunttai
opoALoX 3-p Halip 333/1C3H.

SARNAI AMARBAYASGALAN — ggﬁmp‘gm mj; o
AMAPBASICTANAHTUAH CAPHAN

Soil pollution risks associated to ash
disposal and deposition in the ger districts
Graduated study program —TercceH Mapraxun of Ulaanbaatar - Ynaan6aatap XoTbIH rap
XOPOOJI/IbIH YHCHUIA Xasir4a, TOPTOrooc yycy
By XOPCHUIA BOXUPANBIH 3PCAN

Environmental Engineering -

Xyp33113H Oyl OpPUHbI HXKEHeP

Current affiliation or study —

0pooruith 3pxanmk Oyii axun acBan cypy Gyi cypryynb
HSE coordinator at MCS property -
M-Cu-3c Mponeptn XXK-g XABIA-bIH
3oxuuyynary

ABSTRACT OF BACHELOR THESIS - BAKATABPbIH AXJTbIH XYPAAHTVi:

The research is aimed to assess soil pollution risks due to ash disposal and deposition in ger districts
of Ulaanbaatar. The study continued from November 2020 to May 2021. Ash samples were taken from
Nalaikh raw coal ash and Tavan-tolgoi briquette ash, in total 12 samples were assessed. Soil samples were
taken from the top soil of Ulaanbaatar, in total 10 samples were evaluated. Main soil pollution analysis
indices, ecological impacts and human health impacts were examined in this study. Fly ash of Nalaikh raw
coal was strongly contaminated by As and Pb in comparison with fly ash of Tavan-tolgoi briquette. As
and Cd concentration on top soil of ger districts of Ulaanbaatar exceeded the permissible limit, however
other elements were not listed in MNS 5850:2019. Total carcinogenic risk (TCR) and non-carcinogenic
risks to children was beyond WHO recommended limit under ingestion and dermal contact pathways. For
ecological risk assessment, Zn and As in fly ash of both coals showed very strong contamination indexes. Cd,
As, and Pb are considered as higher ecological toxicity than other heavy metals in fly ashes.

Disposal and deposition of Nalaikh raw coal ash have more adverse consequences than Tavan-tolgoi
briquette ash
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Scholarships during the study -
Cypanuax xyrauaaHp aBcaH TaTranar

*  GMIT Excellent Student Scholarship, 2017-2018 -
2017-2018 oHa MITUC-uiiH HapamxmnT LLinngar
otoyTaH T3Tra/13r

*  Summer school scholarships in both Germany and
China, 2018, 2019 - 2018, 2019 oHa l'epmaH 6010H
BHXAY gaxb 3yHbl CyprantbiH T3Tra3r

»  DAAD Sur Place Scholarship, 2018-2021 - 2018-
2021 oHA lepMaHbl 3pAMUIH COMMALLOOHBI anbaHbl
Sur Place Tatranar

Achievements during the study -

Cypanuax xyrauaaHz rapraca amxunt

1. Founded "Morning Club” at MGTIS and worked
as a club moderator for 4 years - MITUC-g
"©rneeHunii kKny6"-uiAr yycraH 6anryyax, knyouint
yavpAardaap 4 axun axuanacaH.

2. Won gold and silver medals in basketball
competition gold, silver and bronze medals
in volleyball competition and silver medal in
table tennis competition - MITUC-uiiH carcaH
6emMbervinH TaMLU3HA 6araap ant, MeHTeH Mejan,
rap 6emMberuniiH TamuU3HZ 6araap ant, MeHre,
XYP3/ MeAasb, WUPIIHUIA TEHHUCHUIA TIMLIIHZ

UELUN MUNKHJARGAL — MBHX>KAPTAJbIH 63J1YH MEHIEH Meaab Xyprax Gaiican

3. Won 2nd place as a team in the first aid relay
competition organized by the Red Cross
among the districts of the eastern region -

Graduated study program ~TercceH Mapraxun YnaaH 3aranmMaiit HUAraMA3raac 3yyH 6ycuiiH
Environmental Engineering p,yypryyp,MlZH JyHJ, 30X1OH baliryyncaH aHXHbI
Xyp33/13H Byii OpUHBI MHXEHep TYyCnaM>XuiiH Byyxua TamuaHg baraap 2-p 6aiip

333/IC3H

iy Al 4. Lantuun Dohio” volunteered 200+ hours and won
S T G S G L L G first place as a team in the New Signal-2 project
»  Process Engineer at Khaanzaa Service LLC - XaaH3aa competition - flanTyyH Joxuo Tbb-g4 200+ Laruiix
cepauc XXK-a Mpouecchin nHxerep caViH AypbiH axun xuinxk, LLUnHa goxno-2 Tecanini
»  Master of Science in Resources and Technology at ypangaaHy 6araap TopryyH Gaip 3331CoH
GMIT - MITTUC-wniiH Baliranniin Heeu, 6a TEXHONOTUIAH
UMFA3N33P LWMHXKAIX yXaaHbl MarycTpbiH oloyTaH Bachelor thesis topic ~bakanaspbii AUNAOMbIH C3/198
Professional internship place - Study of Dissolved Air Flotation in wool scouring
YiinaBapnanuiti aannara xuicaH koMnanu industrial
«  Oyutolgoi LLC - Oroy Tonroit XXK wastewater treatment — Hooc yraax yingsapuiiH
+  Loro Piana Mongolia LLC - Jlopo Muana Monronna XaArAan ychir XeBYYA3H Basxyysax apraap Uasapsax

XXK 60/IOMXWIH cyaanraa

ABSTRACT OF BACHELOR THESIS - FAKANABPbIH AXJTbIH XYPAAHTYiA:

The most common type of textile industry in Mongolia is the wool scouring industry. Wool scouring
wastewater discharge without treatment can cause irreparable environmental damages. The primary
purpose of this thesis study is to study the treatment of wool scouring industrial wastewater using a
combined coagulation and flocculation as well as Dissolved Air Flotation (DAF) processes.

In this thesis study, the DAF and coagulation and flocculation techniques were conducted on the lab scale.
The wastewater sample is collected from Tuya LLC, the wool scouring industry in Ulaanbaatar, and used in
this study. The Biological Oxygen Demand (BOD), Chemical Oxygen Demand (COD), and Total Suspended
Solids (TSS) are determined in the sample to assess the wastewater treatment efficiency.

Batch experiments are conducted on different conditions of Poly Aluminum Chloride (PAC) and pH to
determine the optimal condition, which is needed to identify the highest removal efficiency of parameters.
According to the experimental result on the influent wastewater of Tuya LLC, the concentration of COD,
BOD, and TSS should decrease at least by 71.49%, 6.98%, and 85.19%, respectively, to meet the requirements
of MNS 2015:6561 standards. As a result of the DAF experiment, the COD and TSS concentrations on
the effluent are 175.6 mg/L and 52.5 mg/L, which have the corresponding removal efficiency of 93.7%
and 98.1 %.
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Based on the study result, DAF is suitable for wool scouring wastewater treatment. The design parameters 85
of the DAF tank are calculated successfully. To find out the optimal conditions of PAC and pH, a further
number of experiments is required.
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Current affiliation or study -

0nooruith apxanmk Gyii axun acBan cyp Gyi cypryynb
Production Readiness Project Engineer at Oyu
Tolgoi LLC -

Oroy Tonroi XXK-4 YinABIPAIAUIAH 6313H
6aia/ibiH TOCAUIAH UHXKEHepP

Scholarships during the study -

Cypanujax xyraljaaz aBca Tarranar

ISDB Scholarship - icnambiH xerkauniiH 6aHkHbI
T3Tr3/131

Professional internship place -

YinaBapnanuitH jaanara XuicaH KoMnaHu

+ Barloworld Mongolia LLC - bapnosopng,
MoHrosnma XXK

Achievements during the study —

Cypanuax xyrauaauj rapracai amxunt

1. Basketball Championship of GMIT, 1<t
place, 2018 — 2018 oHg MITUC-niH
carcaH 6emberuniiH asapra Lwasnrapyynax
TIMUI3HMIA 1-p BaWip.

YELAMAN BYAMBAEV — 2. 3rd place of GMIT Symposium of Mongolia,

2017 - 2017 oHg MITUC-mitH otoyTHbI Bara

ENAMAH BAMBAEB rypan, 3-p 6atip
Bachelor thesis topic -

Graduated study program -TercceH Mapraxun BakanaspblH AUNNOMbIH C3/19B

Mechanical Engineering - Vibration Analysis for fault Detection of

MexaHUK UHXXEeHep Automobile Engineer

ABTOMALUMHbI XOAOTYYPUIAH TIMTANIAT UAPYYIIX
YNYMPTIIT LLIMHXKUATI

ABSTRACT OF BAGHELOR THESIS — BAKATTABPbIH AXJTbIH XYPAAHTi:

This bachelor work reviews the analysis and diagnosis of automobile engines with the use of vibration.
In recent years, it has been proven that vibration analysis is not only applicable for the fault detection of
bearings and gears but also automobile engines. The aim of this research work is to monitor, diagnose and
detect faults in an automobile engine by conducting vibration analysis. A professional car diagnostic tool
was used in order to lower the costs of operation.

Moreover, vibration analysis was conducted to decrease the risk of catastrophic damage on automobile
engines. Analysis was based on the measurement of the vibration data acquisition device. Spectrum analysis
and Fourier Transform techniques were used to observe patterns in data. The research outcome is about
automobile engine health and faults.

Vibration is a useful tool for identifying and diagnosing some early machine and equipment faults. It's
possible that it's one of the languages through which the machine communicates its illnesses. In the
frequency spectrum, each piece of mechanical equipment has an own signature. Vibration measurements are
used to forecast issues by observing how they vary at different points along with the units. The experiment
is conducted on the Toyota Rush and Toyota Highlander automobile engine. First experiment was tested
successfully and reached the willing result. However, second experiment on the Toyota Highlander hybrid
engine is go wrong due to the disengage of accelerometer wire. The vibration sensor is fixed on the most
heat generated zone to collect the vibration data, because friction and mechanical wear are common causes
of overheating, it is fair to pinpoint the overheated location. The sensor data is saved in the DreweSoftX2
application. These data are afterwards exported to Microsoft Excel.

The obtained data was visually rendered in Excel, displaying the vibration analyses' time domain. After that,
The Fourier transformation was used to move the time domain into the frequency domain by rendering
Excel data into MATLAB.

According to the results of the Toyota Rush engine testing thus far, the frequency-domain graph shows how
much of the signal is distributed throughout each frequency band. From that around 22 hz have very high
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amplitude on the graph. So, between the engine block and the engine piston, there was a lot of friction. The 87
piston walls have a lot of wear on them. This issue might be the root of the odd engine vibrations. Engine
blocks are often manufactured of tougher
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Graduated study program ~TercceH Mapraxun
Raw Material Process Engineering -
Spaac basnar 6010BCPYYNaNTbiH UHXKEHEP

Current affiliation or study -
0nooruith apxanmk Gyii axun acBan cyp Gyi cypryynb

Planner engineer - TeneBnenTUiH nHxeHep

Scholarships during the study -

Cypanuax xyralaany ascaH Tarranar

GMIT scholarship — MITUC-WIH H3paMxXuT
T3Tr3/13r

Professional internship place -
YiinaBapnanuiti fapnara XuicaH KOMnaxu

GCR LLC = Xun Cn Ap XXK

Bachelor thesis topic -

bakanaspbii AUNNOMbIH C3/13B

Vibration Analysis for fault Detection of
Automobile Engineer

ABTOMALLWHbI XOASTYYPWIAH IIMTANAT APYYAIX
YNUMPrIIT LUMHXKMAT

ANAND OYUNBAT -
OHOYHBATbIH AHAHT1

ABSTRACT OF BACHELOR THESIS — BAKATIABPbIH AXITbIH XYPAAHTYiA

Throughout the world, the reserves of metal ore deposits are dwindling, research into the extraction
of metals from low grade deposits are becoming increasingly important. Low concentrations of Cu, Fe
were analyzed in the Oyu Tolgoi Southwest deposit's Phase 4B ore, which is unsuitable to be extracted
through flotation method. Bacterial cells have been shown to be capable of converting metals form solid
to liquid phase in the bioleaching process. Particle size, pH, and pulp density are the most significant
characteristics in bioleaching; thus, we focused our research on improving the solid-liquid phase ratio. The
microorganisms Acidithiobacillus thiooxidans, both acidophilic and mesophilic, were used in this study. AAS
analysis was used to determine the metal recovery in the leachate, while the residual metal concentrations
in the insoluble form were determined through calculations. The solid-liquid phase ratios of 1:2, 1:4, 1:6 was
investigated. The maximum Cu (0.5%) was observed at solid liquid phase ratio of 1:6, according to atomic
absorption spectrometry (AAS) data.
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Professional internship place -
YitnpBapnanuit Japnara XuifcaH KoMnaHu

e Nalaikh Vocational Training Center - Hanaix
MCYT

e Central Geological Laboratory - Teonorniti
TeB labopatopu

e Soyolon International LLC - CoéonoH
WHTepHwmnHa XXK

e Oyu Tolgoi LLC - Otoy Tonron XXK

Achievements during the study -
Cypanuax xyrauaanj rapraca amxunt

Graduated study program ~TercceH Mapraxun

Raw Materials and Process Engineering -
Spaac basnar 6010BCPYyNaNTbiH MHXKEHEP

Current affiliation or study -
0p00rMitH 3pXamxk Oyii axun acBan cypy Gyi cypryynb

1. Research Grant of Ministry of Education
and Science and Erdenes Tavan Tolgoi LLC -
BCLUYA 6010H Spa3aHac TaaH Toaron XXK
H3paMumT CyganraaHbl TaTranar

2. "Research of upgrading coal quality from
Tavan Tolgoi Mining through a dry method”
speech and paper at “Coal Enrichment
2021" Theory and Practice Conference and
“Enrichment” Journal - “"Hyypc basxyynant
2021" oHON NpaKTUKWIH Bara xypang “TaBaH
Tonron opabiH HYYPCUIAH YaHapbIr Xyypan
apraap cawxpyynax cyganraa” uatran 6010H
"Baskyynard” caTryyaz4 HUATAIN X3BAYY/ICIH

3. Project assistance of ADRIANA project-
Reprocessing of copper from the Erdenet
mine tailing - "ADRIANA" pA3H3T yypxaiiH
XaaraneiH Jananr [JaxvH bonoscpyynax
TOCNNIAH TyCnax

Oyu Tolgoi LLC - Otoy Tonro XXK

Bachelor thesis topic -
BakanaBpbiH AUNNOMbIH C3[19B

Scholarships during the study -
Cypanuax xyrauaaHg aBcaH TaTranar

e  GMIT scholarship, 2018 — 2021 - 2018 — 2021
OHA, MITUC-MIAH H3IP3MXKWT TITr3N3T

e DAAD Sur-Place Scholarship, 2021-2022 — 2021-

2021 oHa FepmaHbl pamuiiH CoNMMALOOHSI
Sur-Place Tatranar

e "Leaders of Tomorrow” APU company
Scholarship, 2021-2022 — 2021- 2022 oHA,
AT1Y KOoMMaHW H3P3MXKXMT MapraatumiiH
MaHnannarumg TaTranar

Reprocessing of tailing from Erdenet copper
ores: Optimization of the chemical reagents for
the flotation - paaH3T YINNABIPUIAH XasrAabIH
JlanaHraac 33¢ faxviH 6onoBcpyynax 6010Mx:
DnoTaLnitH XUMWUIAH YPBaIXKMIAH OHOBYNO.

ABSTRACT OF BACHELOR THESIS - BAKAJTABPbIH AXTbIH XYPAAHYiA

In the Erdenet copper-molybdenum mine, effluents from the flotation of copper have been stored tailings
storage facility. After the flotation process, the gangue minerals are present in tailings and the exposed
metals of interest. Tailings may have copper at amounts that are recoverable in some instances.

The thesis is being piloted as part of the ADRIANA project to study the possibility of flotation processing
of copper sulfide in the 18 km?2 tailings dam of Erdenet copper-molybdenum concentrator which has been
operating since 1978. The main and interaction effects of chemical reagent (collector and frother) dosages
on the copper flotation performance were examined and optimized dosages of reagents were specified.
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The effect of dosages was studied by flotation tests with two stages (rougher and scavenger flotation)
using two types of frothers (OTZ-100 and MIBC), three types of primary collectors (MONFLOTH-03,
AEROPHINE-3422, AEROMX-5252) with different dosages, and other fixed parameters. After that additional
flotation tests were performed at pH 9.5, 10, and 10.5 to find the appropriate pH condition. To decrease
oxidized copper content in the tailing of flotation tests, the final flotation with an activator or sulfidizer
(Na2S) was added to the scavenger stage. This resulted in a copper grade of 1.41% with a recovery of
32.27%. The experiment lasted a total of six months.

In conclusion, the research study can be significantly valuable for choosing efficient processing methods
and developing reprocessing plant design for Erdenet mine tailing. The reprocessing of tailings from the
Erdenet mine through flotation is one of the approaches enabling the mineral processing sector to reduce
its environmental impact, it may also help to conserve resources by recovering metals from metallurgical
waste. However, based on the performance of the final optimal flotation, reprocessing the sulfide mineral
from tailing is not the best optimal choice.
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ANUJIN MUNKHNASAN — MBHXHACAHTUH
AHY)XWUH

Professional internship place -
YiinaBapnanuiti nagnara XuicsH KOMNaHu

¢ Central geological Laboratory - Teonoruiin
TeB labopaTtopu

e Khan lab - "Xan Jla6" XXK

e Soyolon International LLC - “"CoéonoH
WHTepHanwHa" XXK

e MITUC-ninH 6onoBcpyynantbiH nabopatopu

e  GMIT mineral processing laboratory -
MITUC-niiH 6onoecpyynantblH nabopatopu;

e Oyu Tolgoi LLC - Otoy Tonroi XXK

Achievements during the study -
Cypanuax xyrauaanz rapracaH amxunt

Graduated study program -TercceH Mapraxun

Raw Material Process Engineering -
SpAsc basanar 6010BCPYYNANTbIH UHXKEHEP

Current affiliation or study —
0pooruitH apxanmxk Oyii axun acBan cypy Gyi cypryynb

Graduate Chemical engineer at the Concentrator
Technical services department of Oyu Tolgoi LLC -
Oroy Tonrol koMnanu - basxkyynax yunasapuinH
TEXHUKWIH YRAYNATIIHWIA XaATICT “LLUnH3 Tercery
XVMUIH nHXKeHep”

Scholarships during the study —
Cypanuax xyrauaatj aBcaH TaTranar

1. Representing Mongolia in the 2021 Study of
the U.S. Institutes (SUSI) for Student Leaders
on Women'’s Leadership exchange program
- 2021 oHg AHY-biH MaHnalnary oroyTHbl
XYP3INIHIIIC DMIITINUYYANINH MaHAanan
CONMNNLOO0HBI XeTenbepT MoHron Yaceir
TO106/16H OPOLICOH

2. Research grant of “the project to improve
the quality of coal at the "Erdenes
Tavan Tolgoi” LLC by dry processing
method” from the “Erdenes Tavan
Tolgoi” LLC project competition as a
team - Dpa3aHac TaBaHTONTOM XXK-1MiAH
TOCAUIH ypanzaaHaac Haraapaa "DpA3HIC
TaBaHTONITON" XXK-UIAH HYYPCHWI YaHapbIr
Xyypan apraap 6asxxyynax Tecen”-uiH
CyAanraaHbl T3TFN37
4th place in the National Students Physics
Il'and Il Olympiad - 2 times — ®u3nKkunitH
yacoiH I, 1l onvmnuag 4-p 6arip 2 yaaa

4. Founder/moderator of the Lava Volunteer
club of the GMIT (2017-22) — JlaBa cantH
ZLypbIH KNY6bIH yyCcraH Haviryynary

e GMIT scholarship 50% - 2 times, 2018 — 2018
OHA MITUC-WIAH H3p3aMXKUT T3Tranar 50% - 2
yhaa

e DAAD Sur Place Scholarship - 4 times -
TepMaHbl 3pAMUIAH CONMALLOOHBI anbaHbl Sur
Place tatranar - 4 ypaa.

Bachelor thesis topic -
BakanaBpbiH AUNNOMbIH C3[19B

Primary grind and Rougher recovery relationship
of southwest deposit of Oyu Tolgoi ore: Phase
4B high-grade gold - MoHronblH ax ynnzaeap
23X “TOrTBOPTON HUMNYYAINTUNH TUHXKUH
X3NIXIIHWIN YAUPANArbiH cucTeM” -UiH Tenes
6aiigan 6010H 6oNOMXKYYZ,

ABSTRACT OF BACHELOR THESIS - BAKAJTABPbIH AXTbIH XYPAAHTYiA

The objective of this study was to investigate the effect of different primary grind sizes for the Cu (copper)
and Fe (iron) recovery of the Phase 4B high-grade gold ore, which is from the southwestern deposit of the
Oyu Tolgoi deposit. A series of nine rougher flotation tests have been completed to assess the primary grind
size at the Mineral Processing laboratory of German-Mongolian Institute for Resources and Technology.
Three sizes, which are a P80 of 54pm, 106 um and 212 um were chosen for testing the relationship between
P80 particle size and rougher recovery under the same condition. In this Bachelor thesis, the relationship
between primary grind and rougher recovery of ore from the southwestern deposit of Oyu Tolgoi ore
was investigated, which is the high-grade gold ore of Phase 4B. The Southwest deposit is in the gold-
rich porphyry category and is an ore body approximately 250 meters in diameter and more than 700

93



94

Ithe Future We Creale: Class of 2022

meters in vertical extent. Main ore minerals are chalcopyrite and bornite. The Oyu Tolgoi concentrator
plant's strategy for processing the ore is to operate at lower pH to maximize gold recovery in the froth
flotation. Furthermore, the copper grade in the final concentrate depends on the P80 particle size. Hence,
it is important whether the current P80 particle size of the phase 4B high-grade gold ore is optimal. With
the exception of Au, the various p80 effects for the Cu and Fe recovery of the high-quality ore of the
phase 4B high-grade gold ore are only determined. Because the gold (Au) mineral has a detection limit
of around 100 ppm on the Thermo Scientific Niton XL2 XRF Analyzer, which was employed in the study's
X-ray fluorescence quantitative elemental analysis. Furthermore, the phase 4B high-grade gold ore has 0.44
ppm of Au according to the Oyu Tolgoi test work of "Head assay" experiments of the Oyu Tolgoi deposit at
the Mineral Processing laboratory of GMIT in August, 2021, where | worked as an intern. So, the effects of
different primary grind sizes on Fe recovery of the Phase 4B high-grade gold ore are also being investigated
due to the detection limit of Au, gold on the Thermo Scientific Niton XL2 XRF analyzer.

In conclusion, increasing the primary grind size causes the Cu tailing grades to increase.
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Graduated study program -TercceH Mapraxun

Environmental engineering -
Xyp33213H By OpUHbI MHXEHEP

Scholarships during the study -

Cypanuax xyrauaaHz aBcaH TaTranar

GMIT Excellent student 25%, 2020 - 2020

oHg MITUC-miH HapamxunT LLUnnaar otoytaH
313431 25%

Bachelor thesis topic -

bakanaspbit AUNNOMBIH C3/19B

Determination of heavy metal concentration of
surface water in Nalaikh area and the study of its
reduction methods - HanalxblH ragaprbiH ycHbl
XYHZ, METa/NIbIH aryynrbir TOAOPXOI0X 600H
TYYHWIT Byypyynax aprbiH cyAanraa

ANUUJIN BAYANSAN
BAAHCAHTUH AHYY)XUH

ABSTRACT OF BACHELOR THESIS - BAKAJIABPbIH AXITbIH XYPAAHTViA

This study aims to assess heavy metal pollution in surface water in Nalaikh, Mongolia. Sampling locations
are taken from Bus Lake, polishing pond in Gorod WWTP, runoff, and shallow lagoon. Bus lake was used for
traditional treatment and some types of birds such as gulls etc inhabit and drink. The runoff and shallow
lagoon were only taken for observing the content of arsenic and chromium.

The research work continued from November 2021 to April 2022. In this thesis study, the determination
of arsenic concentration was examined in laboratories by using spectrophotometric methods and ICP-MS
equipment. The first arsenic concentration examination was determined in the laboratory with ICP-MS
equipment in November and February (SGS laboratory). Overall of arsenic concentration determined with
licensed laboratory is 0.32875 ppm, 0.018ppm, 1.1 ppm and 0.0083 ppm, respectively. Overall of arsenic
concentration determined with spectrophotometric method is 0.32 ppm, 0.4095 ppm, NA, and 0.2135ppm,
respectively. The most polluted location is Gorod's polishing pond. It is because the wastewater from
WWTP adds up to the pond. The second polluted location is Bus lake. Thus, in order to reduce arsenic
concentration, the first used method is adsorption and the adsorbent material is spent coffee ground. The
reason why using the spent coffee ground for adsorbent is environmentally friendly and is a secondary raw
material. Unfortunately, this method is not appropriate for arsenic concentration and also it increases the
other content of samples. Thus, the electrocoagulation method was more efficient for arsenic concentration
moreover for heavy metals. The test for reducing the content of as (V) by electrocoagulation is successfully
carried out in solution. The As (V) value’'s 99.1% to 99.5% precipitated.
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Graduated study program —TercceH Mapraxun

Environmental engineering -
Xyp33n3H 6y OpUHbI MHXEHEP

Scholarships during the study —

Cypanuax xyraluaang aBcaH Tarranar

GMIT “Leadership” scholarship, 2021 — 2021 oHg,
MITUC-uiAH H3pamxuT “MaHnainary otoyTaH”
LENEYEL

Bachelor thesis topic -

bakanaspblH AUNNOMbIH CO/9B

Experimental analysis on backfilling
rehabilitation with Coal Combustion By-Products
(CCBs) for abandoned Small Scale Coal Mines -
OpXMracOoH BUUMA yypXaliH HOXOH CIPrIINTIA
HYYPCHW YHC33p AYYPIIAT XWX TYPLUTATBIH
LUMHXKWAITS3

BAIGALI LKHAGVAJAV — JIXATBAXXABbIH BAWAN

ABSTRACT OF BACHELOR THESIS - BAKAJTABPbIH AXJTbIH XYPAAHIY/A

This thesis focused on experimental analysis of the rehabilitated area in the abandoned small-
scale coal mine in the Nalaikh mining area. The soil analysis is conducted at several spots in the rehabilitated
shafts since the impacts of the rehabilitation by backfilling method could be more detectable in soil than
in the water and air environment. Additionally, backfilling method of coal fly ash and mining reclamation
were researched and mentioned, including a review of Mongolian examples of the backfilling method and
the BASMIC project.

The rehabilitated area of Nalaikh mining has a neutral pH environment and loamy sand soil texture
that is not suitable for growing plants. The mean value of the pH environment is 7.5 in the rehabilitated
area. The concentration of heavy metals was determined to evaluate the pollution level. In most cases, the
content of elements did not exceed maximum permissible values. It was contaminated by copper, zinc,
and arsenic. Zinc concentration (610 mg/kg) of spot A01 is 4 times higher than the topsoil of reference soil
sample and almost 2 times higher than Mongolian standard. The area which contains the maximum (430
mg/kg) value of Cu is AO6, around the landfill area of the Nalaikh district. Comparing to the reference soil,
arsenic pollution is 2 times high at spot A01 due to the fly ash of the power plant. As for the lead pollution,
maximum concentration is 120 mg/kg at spot A05. Compared to the reference topsoil, it is 12 times higher.
Spot AO5 is located just next to the mine hole, collapsed construction and the road. Those are the main
reasons of pollution including residue of coal mine, construction materials, car emissions so on.
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Scholarships during the study -

Cypanuax xyralaaxy aBcaH TaTranar

e Excellent Student Scholarship, 2018 — 2018
oHg MITUC-miH HapamxunT LLUnnaar otoytaH

e DAAD Surplace Scholarship, 2018, 2021
—2018, 2021 oHa epmaHbl 3pAMUIAH
CONNNLLOOHBI anbaHbl T3Tr331

e Summerschool scholarship, 2019 — 2019 oHg
3YHbl CypranTbiH T3Tr3/137

Professional internship place -
YiinaBapnanuit fapnara XuicaH KoMnaHu

Sankou Tech Mongolia LLC - CaHkoy Tek XXK

Achievements during the study -
Cypanuax xyrauaaHz rapracai amxunt

1. GMIT Volleyball Competition - 1st snd
2nd place in 2019, 2020 — 2019, 2020 oHa
MITUC-nIAH rap 6emberniiH TamuaHA 1 6a
2-p baiip.

2. Unleash hackathon - 3rd place in 2021 -
2021 oHg Unleash hackathon — 3-p 6aiip

BAIGALMAA PUREVDORJ - MYP3BOOPXWUIH Bachelor thesis topic —bakanaspbit AUNNOMbIH CA3B

BAATANIMAA The optimal sensor placements for vibration-

based damage detection of wind turbine

T T a—— tower - CaAxumH CIHCHWI LLaMXTUiAH HMYMPTadHA
: : - CYYPW/ICaH F3MT3 UAPYYASX MIAP3rUMAH

Mechanical Engineering - OHOBUTO Galipaanbir 00X Hb

MexaHuvK nHxxeHep

Current affiliation or study -

0pooruith 3pxarmk Oyii axun acBan cypy Gyi cypryynb

Oyu Tolgoi LLC — Otoy Tonron XXK

ABSTRACT OF BACHELOR THESIS - BAKAJIABPbIH AXITbIH XYPAAHYiA

Objective of this thesis is to find optimal sensor placements regarding vibration-based damage by utilizing
modal parameters of a structure. The location of sensors is crucial for correct identification of the mode
shapes of complicated mechanical structures. In this study, a specific model of a 100m wind tower was
analyzed to determine the optimal sensor placement algorithm for vibration-based damage detection.
The vibration-based damage detection was conducted to the system and damage was localized using a
mode shape-based damage identification technique. The optimal sensor placements were obtained by
minimization of weighted off-diagonal elements, QR decomposition, the genetic algorithm with maximum
error and the genetic algorithm with weighted off-diagonal criteria. Among these three algorithms, the
genetic algorithm with weighted off-diagonal criteria yielded the most effective sensor placements for the
highest damage detection accuracy.
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Current affiliation or study -
0pooruitH apxanmx Gyii axun acBan cyp Gyi cypryynb

Monnis Service Support LLC — MoHHunc Cepsuc
Cannopt XXK

Scholarships during the study —
Cypanuax xyrauaanjj aBcaH TaTraar

e GMIT scholarship, 2017 — 2017 ong MI'TUC-
WAH H3P3IMXKUT TITI3/131

e DAAD scholarship, 2018, 2019 - 2018, 2019
OHZ FepMaHbl 3pAMUIAH CONMALLOOHBI anbaHsbl
TITraN3r

Professional internship place -
YingBapnanuitH gaanara XuicaH KoMnau

Monnis LLC - MoHHnc XXK

Achievements during the study -
Cypanuax xyrauaaujj rapracai amxunt

Mongolian Engineering Olympiad team
competition 1st place, 2018 — 2018 oHg,
MoHronbIH UHXeHepuiiH oanmnuag 1-p 6arip

Bachelor thesis topic —
bakanaspblH AUNNOMbIH CI3B
— CAl Y Defining main prioritized remedial actions
BILEGSAIK,HAN SAINBILEG — CAMHB/NIrMMH of maintenance using root cause analysis
BUNTArCAMXAH on mining equipment - Yyn yypxaiix ToHor

TOXOOPOMXUIH 3BAPIN MMTAYYAIL CYYpPb
LanTraaHbl aHaAW3 XUMAX, Cyypb LWAnTraaHbIr ay
Graduated study program —TercceH Mapraxun xon6orp,1100p Hb 3P3MO3H apuarax apra 3ambir
TOZ0PXOMOX

Industrial engineering - YAnaBapA3aanitH nHxeHep

ABSTRACT OF BAGHELOR THESIS — BAKATTABPbIH AXJTbIH XYPAAHTi:

Maintenance accounts for the largest portion of mining’s controllable operating cost. In this thesis,
a methodology to define prioritized remedial actions for failures using FMEA, as root cause analysis, is
proposed, covering 4 main phases: Problem area identification, Downtime priority determination, Candidate
equipment selection, Determination, and analysis (FMEA) of failure modes for selected equipment. The
data used in the thesis was real-time data of Monnis Mining LLC, one of the Mongolian coal mining
companies. Multiple failure analysis techniques can be found in the literature. In this thesis, the logarithmic
scatter plot of mean time to repair vs failure frequency was employed to categorize failures into acute and
chronic failures. Through the use of a logarithmic scatter plot, the identification of problems affecting fleet
availability, reliability, and maintainability was determined. To determine maintenance priority, the economic
consequences of failure were considered. Due to the fact that, at the time of writing, the coking coal price
was at a five-year high, production was prioritized over maintenance cost, hence availability and reliability
over maintainability. The maintenance priority was then used to define a prioritized list of component
failures and these failures were considered to be critical component failures. The most critical components
were steering and final drive, having the highest downtime contribution. The critical component failures
were used as a base for selecting candidate equipment for FMEA and TR3105 was chosen for the purpose
as it was contributing one-third of total downtime caused by braking system failure for the whole fleet and
had the highest number of critical component failure frequency. From the analysis, the notable thing was
that most of the critical failures were occurring on specific equipment. Therefore, it can be concluded that
these failures were not common characteristics for the whole fleet and it could be desirable to mitigate the
effects of critical failures equipment by equipment for the case study, instead of taking an action for the
whole fleet. After the equipment was chosen for the analysis, the FMEA worksheet was used for the analysis.
In the worksheet, the failure modes of candidate equipment were determined and for each of them, the risk
priority number (RPN) was calculated to prioritize these failure modes. But the remedial actions for these
failure modes were not identified since the goal of the thesis was to only propose a methodology to define
prioritized remedial action, moreover, the FMEA is a team-based project and needs a variety of perspectives
and experience, especially on mechanical engineering in which the writer lacks knowledge. But having a
prioritized list of failure modes means having a prioritized list of remedial actions. Thus, the thesis work did
not go further as it reached the goal.
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Current affiliation or study -

0nooruitH apxamx Gyit @xun acBan cypu Gyii cypryynb
Environmental consultant, specialist - bairanb
OPYHbI 36BN16X, M3PII>XUNTIH

Scholarships during the study -

Cypanujax xyraljaanj| aBcaH Tarranar

e GMIT excellent student Scholarship 100%,
2019 — 2019 oHg MITUC-MIH HIPaMXKKMT
Lnnaar otoytan Ta1ra3r 100%,

e GMIT Summer School scholarship at TU
Bergakademie Freiber, Germany, 2019 —
2019 oHa Ppanbepr vx cypryyauiiH 3yHsbl
CyprantbiH T3Traaar

e DAAD Surplace Scholarship, 2021 -— 2021
OHA lepMaHbl 3pAMUIAH CONMNLOOHDI
anbaHbl T3TrIN30

Professional internship place -
YitnpaBapnanuit fapnara XuifcaH KoMnaHu

e Central geological laboratory - lreonoruinH
TeB nabopatopu
e Clean Energy Asia LLC - KnvH SHepxun Asn

BILGUUNDALAI BATKHUYAG - BATXYATMAH XXK
BUNTYYHIIANAR « Bayalag ECO LLC - Basnar ko XXK
Bachelor thesis topic -

BakanaspbiH AUNNOMBbIH C3/3B

Graduated study program -TercceH Mapraxun

Environmental Engineering -
Xyp3313H 6y OpUHbI UHXEHEP

Assessment of soil erosion and
geomorphological mapping in and around
Baganuur using satellite-based data - baraHyyp
OPYUMbIH XOPCHWI 3N13rANNH Tapxal, 6010H
reoMophOIOrUiAH 3yparianbir CAaHCPbIH M3433
alnrnaH TOAOPXOMCOH Cyjanraa

ABSTRACT OF BACHELOR THESIS - BAKAJTABPbIH AXTbIH XYPAAHTYiA

Satellite photography and remote sensing in general are becoming more important not only in the
environmental sciences, but also in other fields such as economics, engineering, politics, archeology, and
so on. As a result, this thesis will use satellite imagery and remote sensing to investigate erosion and
geomorphology in the remote area of Baganuur, which houses one of Mongolia's largest open cast coal
mines. The mine supplies a significant amount of coal to Ulaanbaatar's main thermal power plants, and
while past examinations have revealed a link between the mine and pollution, most of the studies were
conducted within the mine and not outside of it.

The RUSLE equation used to calculate soil erosion in the Baganuur area in July and October of 2018 showed
that the Baganuur region was under low risk of erosion hazard from rainfall and runoff. In addition, the
method was also able to identify the difference of erosional rate between different seasons. The second
goal of creating a geomorphological map was completed using a morphometric technique. There are 10
different landform classes and five different sub-basins in the Baganuur area.

Furthermore, the CORONA satellite picture, which had been georeferenced to aid in the geomorphological
study, was discovered to be ineffective and could only be used in a limited way at this time
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Scholarships during the study -

Cypanuax xyrauaaHz aBcaH TaTraar

GMIT scholarship, 2018 — 2018 oHg MITUC-nitH
H3P3MXKWT TITIa/13r

DAAD scholarship, 2021 - 2021 oHa epmaHsbl
3PAMUIH CONMUALLOOHBI anbaHbl TITFIN3T

Professional internship place -

YiinaBapnanuitt fapnara XuicaH KoMnaxu

e KhanlLab LLC - XaH J1Ta6" XXK,
BGM Distribution LLC - bn XXu M
AncpTtnbrowH XXK

e APU LLC - AMy" XXK

Achievements during the study -

Cypanuax xyrauaanp rapracas amxunt

1. "Easter video competition”-4th place, 2020 -
2020 oHg "YnaaH eHAerHuii 6aspbiH BUAEO
TaIMUI3H"-4-p Balip,

2. 5th Annual Conference of Mongolian
Society of Environmental Engineers &
Professionals, 2022 - 2022 oHg, 2nd place,

- MoHrosibiH 6aliranb OpUHbl MHXEHeP,
M3PrRKUATHYYANAH HUATIMASTUIAH V

BOLORCHIMEG TURKHUU - TOPXYYTUilH

BOJTOPHUMAr uyyaraH - 2-p 6aiip
Bachelor thesis topic ~bakanaepblH AMNNOMbIH C3[38

Graduated study program —TercceH Mapraxun Assessment of Land Use effects on Tuul River
Environmental Engineering - surface water Quantity and Quality - Tyyn ronbiH
Xyp33/13H Byl OpUHbI MHXXEHep rafjaprolH yCHbl ypcaL, 60I0H YaHapT y3yy/ax
Current affiliation or study - Oy¥i razap alwmnraanTbliH HONEENAH YHINTIIHWIA
0Opooruith apxamx 6yit axun acean cypy Gyi cypryynb Cyfanraa
e BGM Distribution LLC — "bu XXu 3m" AucTpbrowH

XXK

e Studying in the master’s program
"Hydroscience” at NUM MoHron yacbiH nx
cypryyauiid "Yc cyanan”-H Maructpuiii otoytaH

ABSTRACT OF BACHELOR THESIS:

The Tuul river basin is a unique region in that it covers only 3.2% of Mongolian territory, but 48% of
Mongolian total population lives in Ulaanbaatar. Also, 66.5% of the Mongolian total GDP was produced
within this river basin in 2020. Land-use changes due to the expansion of urbanization can pose a threat
to downstream ecosystems of the Tuul river, particularly soil and water quality, leading to an increase in
surface runoff and nutrient loads. The main purpose of this study is to evaluate the impacts of land-use and
land cover changes in discharge and water quality in the upper part of the Tuul river basin between 2010
and 2019. Land use/land cover changes, digital elevation model, soil, and meteorological data were used
as an input data for the Soil and Water Assessment Tool (SWAT) to simulate streamflow and water quality.

The model’s performance was determined by statistical parameters including Nash-Sutcliffe efficiency
coefficient (NSE), correlation coefficient (r), and percentage bias (PBIAS). Furthermore, prediction uncertainty
was measured using the p-factor and r-factor. The values of NSE (0.56 and 0.66) and r (0.77 and 0.82) for
calibration and validation periods at a daily time scale showed that the SWAT model could be used to
simulate the discharge. The results of calibrated model showed the increase in surface runoff, and loads of
nitrate and phosphorus due to rapid urbanization in the Tuul river basin. The outcomes of the study can
be useful in understanding water management strategies and making more appropriate land management
decisions and practices.

BakanaBpbIH ax/IbiH XypaaHryii:
Tyyn ronbiH caB rasap Hb MOHro y/CbIH TOB X3C3rT OpLIAOT 66rees HUIAT razap HyTrUH geHrex 3.2 %-uiir
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33/13X X34UI Y Tyc caB ra3apt 2020 oHbl 6ariagnaap MOHron opHbl HUAT XYH aMbiH 48 % Hb YnaaHb6aatap
XOTOZ4 TOBNOPOH Cyypblumk HaitHa. MeH 2020 oHbl 6aingiaap TyC CaB raspbiH XIMX33HZ AOTOOAbIH HUIAT
6YTI3rAdXYYHUM 66.5 %-WIAr YANABIPAICIH. [133pXM Y3YYAINTIIC Y33X34 TYC CaB rasap Hb MOHIon yacbiH
SAVIAH 3aCTUIAH XYBb/, YP alUrTai, XYH aMblH XyBbJ, TOBASPEJ UXT3V Liaalung ay XonborA0 Hb yaam HIM3r 43X
xaHanaratai 6yc HyTar toM. HereeTalryyp XyH amblH XypAaLTain ecent 6010H XOTXUAT Hb Tyyn ro/biH cas
raspblH ypcaLibiH X3MXK33, YCHbI YaHap 60I0H 3KoCUCTeM/, copreep Heneenx baiiHa. Yr cyaanraaHbl axibiH
ron 3opuaro Hb ArcSWAT ragaprbiH YCHbI 3arBapuianblH TyclamTanraap rasap aliMriantbliH eepunent
Tyyn ro/ibiH caB ra3pblH yCHbl YaHap 600H ypcaLiag XapxaH Heneesx 6yir yHanax tom. CyganraaHbl axJibiH
Xyp3asHa 2010, 2015, 2019 oHbI rasap alMrAanTbiH aHIWAAbIH M3A33T CypranTTali aHrWIbiH apraap, cas
raspblH ©HAPUINH TOOH M3Z33, XePCHWIA aHrmnan 6010H 2004-2019 oHbl Lar yypbiH (Xyp TyHazac, HapHbI
Laupar, araapblH TemrepaTtyp, XapbLaHryin YMArWWA, canXvHbl Xypa) e4ep TyTMbIH XIMXUATUAH M34331
TyC TyC 3arBapufiasblH OpOAThiH dopmaTaap 63NTraX 3arBapbir axuanyyncaH. HuiAt 17 napametpuiir
cyfanraarbl Tanbalig COHroH aBy Xon60rgox 3yrwpyyasnt, M3APIMTIMIA 6ana/ibiH AYH LUWMHXWUATIS B6ONOH
6aTanraaxxyynantbir X Tyya rosiblH rafaprbiH YCHbl HOOLMIAH TOOLLOO/IBIF XWUIACIH 60/1HO. 3arBapbiH
ryvuatraanir HawCytkandouini koadpouumeHt (NSE), koppensauminH kosdpduumeHT (r), XyBURH xasannt
(PBIAS) 33par CcTaTUCTUK Y3YY/I3NTI3P TOAOPXOMICOH. MeH, TaamariasnbiH TOAOPXOWryi 6angibir p-daktop
6a r-pakTop awwurnaH xamxcaH. Llanrant 6onoH 6atanraaxkyynantbliH xyrauaaHz Tyyn-Ynaanb6aatap
yC cyananblH Xapyyn 433p X3MXC3H H6ONOH TOOL0ONCOH yTryyabir Xxapbuyynaxas NSE (0.56 6a 0.66) 6a r
(0.77 6a 0.82) yTryya Tyc Tyc rapcaH Hb ArcSWAT ragaprbiH YCHbI 3arBapuynanaap TOOLLOONCOH rafaprbiH
ypcaL, 60N10H X3IMXKCIH YPCLbIH XOOPOHAbIH Xamaapan carH Oynr nasapxuinax 6aiiHa. HIXYY yp AYH Hb
TyC 3arBapynanaap uaawug Tyyn rosbiH rajaprbiH yCHbl HeeL, 6010H ropumz y3yy/ax rasap alunriantbiH
©OPUNONTUAH HONOBIININH YHIATIIT XMIAX BONOMXKTONWI XapyyaxK 6alHa. 3arBapuiasbiH Yp AYHII3C Xapaxaz
rasap alWrnantbiH XypjauTtai eepunenTuinii yamaac ragaprbit Lyy/ ypcal, HIM3IrA3H, Tyyrasp 3eergex
6OXVPAYYNaruninH XaMX33 MEH aAun HaM3raaK 6baiiHa. CypanraaHbl Yp AyH Hb YCHbl MEHEXMEHTUIH
CTpaTernnr ONArox, rasap awwurfanTbiH MeHeXMEHTUIH Wyy OHOBYTON LIWMIAABIP, NMPAKTUKWMIAT rapraxaz
Tyc 60/10X oM.
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Achievements during the study -

Cypanuax xyrauaaHg rapracal amxuwnt

1. "Material Science 2019" first material science
symposium and won 1st place - 2019 oHg,
MaTepuan cyananbiH aHxgyraap 6ara xypan
1-p 6aip

2. Awarded research grants from Erdenes Tavan
Tolgoi LLC of 5 million tugriks- Bio leaching
project - Spa3Hac TaBaHToNTOM XXK-aac
- Buo yycrax Tecen g33p 5 cas TerperninH
CyAanraaHbl T3Tr/13r aBcaH

3. "Long-term greenhouse gas trends, future
predictions, and impacts on warming in
the Gobi region of Mongolia” article in
‘Environmental Engineers- 2022’ scientific
research and won 1st place - “MoHron opHbl
FOBWIAH BYCUIH XYNI3MXKUIAH XUIAH LaallAbiH
Yur xaHznara, UpIsAyviH Taamarsian,
Aynaapang y3yyasx Henee" HUATAINNIAT
"Baliranb opuHbl UHXeHepyya-2022" 3pasm
LUMHXUAMI3HUIA CyAanraaHz opyymx, 1-p

BUYANBILIG NAMNANSUREN - HAMHAHCYPOHIMiiH ,  02Vip 23ancan.

- GMIT Basketball competition- 3gold,

BYAHBUJTUT 2bronze medals, and 2 times MVP of

basketball - MITC-wnitH carcaH 6embernitn

TAMUI3HA- 3 anT, 2 Xyp3a Mejanb, carcaH

6eMOeruiiH 2 yaaarnii YAmpabiH LWnAaar

&

Graduated study program ~TercceH Mapraxun

Environmental Engineering - TOFNOr400p LWanrapcaH

Xyp33n3H ByiA OpUHbI MHXeHep 5. GMIT Volleyball competition- 2 gold medals
Current afiliation or study - and MVP of volleyball = MITUC-niin
Onooruith apxamx 6yit axun acBan cypy Gyi cypryynb BONENBObIH TAMUIDHA- 2 aTaH MeAab,
Mongolian National Chamber of Commerce and BOIEWBO/IbIH YAMPbIH LWWAAST TOFOrY00p
Industry - wanrapcaH

MYXAYT- MoHronbiH YHA3CHWIA Xyaanaaa Ax
YinasapuinH TaHxUm

Scholarships during the study -
Cypanuax xyrauaaHp ascaH TaTranar

e GMIT Excellent Student Scholarship - MI'TUC-

6. NMIT& GMIT Basketbal Competition- 2
gold medals — LLnH> MoHron TexHonorminH
4334 cypryynb 6010H MITUC-nitH X00poH4,
60/ICOH TOML3HZ 2 anTaH Mejab

WitH H3p3aMXUT “LLnngar oroyTaH” T3Tranar Bachelor thesis topic —
e DAAD Surplace scholarship, 2021 - 2021 oHg baxanaspuiH AUNNIOMBIH C3/i3B
lepmaHbi SpAMMIAH COMMALOOHBI anbaHs! Long-term trends of greenhouse gases in an
surplace T1ra/r arid and semi-arid area of Mongolia and its
Professional internship place - relationship with temperature - MoHron opHbl
YiinaBapnanuitn faanara XuicaH KOMnanm Xyypaii, xarac xyypat 6yc HyTFUitH XyA3MKHiiH
The Water Services Regulatory Commission /WSRC/  xuiiH ypT xyrauaaHbl Ynr xaHanara, TyyHuii
- XOT, CyypwHbI YC XaHram, apuyTrax TaTyyprbiH TemnepaTypbiH xamMaapan

awmrnant YI‘/‘IH‘-II/IHFBBF 30xuuyynax 3esaei

ABSTRACT OF BACHELOR THESIS - BAKAJTABPbIH AXJTbIH XYPAAHIYiA

Over the past few decades, the Earth's climate has been dramatically changing due to anthropogenically-
induced greenhouse gases. CO2, CH4, N20O, and SF6 concentrations have been continuously increasing. In
this study, 29-year measurement data was used to conduct basic research covering several aspects including
general characteristics of greenhouse gases, their climate radiative forcing, and relevance to temperature.
A particular investigation was done on a variety of analyzes such as time series, seasonal changes,
future forecasts, and temperature correlation. Using the statistical model, By 2033, the concentrations of
greenhouse gases in Mongolia are predicted to increase by 3-12.1% compared to the current level. In
Mongolia, 73.4% of the climate radiative forcing is CO2, 19.6% is CH4, 6.64% is N20O, and 0.35% is SFé.



Furthermore, the relationship between greenhouse gas and temperature showed that CO2 and CH4 have 103
the highest correlation (0.42 and 0.41) during the study period.
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Scholarships during the study -
Cypanuax XyraiaaHy aBcaH TaTransr

GMIT Excellent student scholarship, 2021, 2022 -
2021, 2022 oHa MITUC-uniAH HapamxuT LWnnasr
OROyTaH T3TraN3r

Professional internship place -
YiingBapnanuiti Aajnara XuicaH KOMNaHu

e RC Inspection Asia Assayers LLC — Ap Cn
MHcnekwH XXK
e Soyolon International LLC - CoéonoH XXK

Achievements during the study -
Cypanuax xyrauaaHg rapracal amxuwnt

1. Club council founder - Kny6biH 36B16/
GalryynaH axuanacaH

2. Research grant of “the project to improve
the quality of coal at the “Erdenes
Tavan Tolgoi” LLC by dry processing
method” from the “Erdenes Tavan
Tolgoi” LLC project competition as a
team - Spa3sHac TaBaHTONTON XXK-1MitH
TOCAUIH ypanAaaHaac baraapaa "SpA3H3C

v TaBaHTONrON" XXK-UIH HYYPCHWIA YaHapbIr

CHINSANAA BATKHUYAG - BATXYATUIH YHHCAHAA 0 0o o Gamyynax Tocen"-win
cyAanraaHbl T3TFIN31

3. Awarded a place in school sports events
every year - CypryyaviH cnopTt apra

Graduated study program ~TercceH Mapraxun X3MX33H, XA Byp WarHant 6aiip 3331C3H
Raw Materials and Process Engineering - Bachelor thesis topic -

dpasc basanar 6010BCPYYNANTbIH UHXKEHEHD BakanaspblH AUNNOMbIH CI/19B

Current affiliation or study - Chemical and physical property of copper
Opooruith apxanx Gyii axun acean cypy Gyii cypryynb powder and its production possibility - HyHTar
Technical Assistant at Oyu Tolgoi LLC - Otoy Toaroi 3§C”‘7'H XMMU GUINK LWINMHX YaHap 6onon
XXK-4 TEXHUKUIAH Tycnax axuaTaH YNABIPASANIAH 6ONOMXKYYA

ABSTRACT OF BACHELOR THESIS - BAKAJTABPbIH AXJTbIH XYPAAHIYiA

Metal component applications are increasingly being produced via powder metallurgy in the industry
nowadays. Powder metallurgy is extremely cost-effective in terms of manufacturing and material utilization.
Low production costs, improved energy efficiency, and the ability to combine elements that are known to
be incompatible are some of the advantages powder metallurgies has over conventional manufacturing
techniques such as casting and forging. Powder metallurgy has become popular for treating both traditional
and modern materials due to these advantages.

This thesis work is limited to an experimental work with inducted coupled plasma spectroscopy (ICP) and
X-ray diffraction analysis (XRD) in order to determine flow rate, particle size, density and oxygen content
with following copper content on copper powder sample. Inducted coupled plasma spectroscopy is a
sophisticated chemical analysis approach that can identify tiny levels as well as significant concentrations
of practically all components in sample, in material science, XRD's purpose is to determine the material's
crystallographic structure. XRD technique involves irradiating the material with incoming X-rays afterwards
determining the intensity and scattered the angles of the X-rays that exit the substance.

Based on the chemical and physical properties of powdered copper, the purpose of this thesis work is to
find a way to produce domestically produced, value-added products in Mongolia and to increase exports
to expand gross domestic product.
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Graduated study program — TercceH Mapraxun

Environmental engineering -

Xyp33n13H By OpUHbI MHXEHEP

Bachelor thesis topic -

bakanaspbit AUNNOMBIH C3/19B

Study of Spatial Variations of Air Pollutants in
Ulaanbaatar -

Ynaanb6aaTap XOTblH araap 6oxupgyynary
604M1CbIH OPOH 3allH ©EPUNBNTUIH Cyanraa

EIXEN G exl7] e | e

DAGIISUREN BADAMKHATAN - BAJJAMXATAHbI
DATMIACYP3H

ABSTRACT OF BACHELOR THESIS - BAKAJIABPbIH AXITbIH XYPAAHTYiA

Long-term air pollution data with spatial resolutions are needed to aid in the research of Ulaanbaatar's
air quality and to discover which residential areas have higher pollutant levels. However, until recently,
similar study was rare in Mongolia. This study examines the spatial variations of PM2.5, PM10, CO, SO2,
NO2 and O3 in 13 monitoring stations in Ulaanbaatar between January 2014 and December 2020. For
the overall averaged pollutant values in all stations, they exceeded the Mongolian National Standard for
PM10, PM2.5, SO2, and NO2, while O3 and CO were provided that standard (MNS 4585:2016) and their
highest occurrences were 94.7%, 95.6%, 50.6%, 42.4%, 90.5%, and 34.75%, respectively, higher than the
daily average MNAQS.

According to the characteristics of pollutants at different site, the highest concentrations of PM10, PM2.5,
SO2, and CO were mostly researched in Ger areas. Whereas the concentrations of O3 and NO2 were highly
occurred in traffic areas. The seasonal analysis was investigated that the hazardous levels are reached in
winter and then the concentrations were decreased for until autumn, not including with ozone. Because there
hasn't been a solid link between ozone levels and seasonal changes. Even though pollutant concentrations
were decreased in the summer, some contaminants in categorized groups remained high and did not meet
the allowed threshold, especially in PM10.

According to the distribution analysis, 66 percent of air pollutants from the ger area come from there.
However, in residential areas, the highest figure in the measurement of NO2 pollution was observed in all
of the stations from the evaluation. Despite the fact that the most harmful pollutants, the highest evaluation
PM10 and SO2, were studied in ger areas, the pollutants' distribution at all places generally identical.
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Scholarships during the study -

Cypanuax xyraiaaxy aBcaH TaTranar

e GMIT Exellent Student scholarship, 2018-
2021 - 2018-2021 oHa MITUC-uiiH
H3paMXuT LWnnaar oroyTaH TaTranar

e Grant research of ETT LLC — DpgaHac TaBaH
Tonron XXK, CypanraaHsl T3Tran3r

Professional internship place -

YiingBapNanuiti Aajnara XuicaH KOMNaHu

e Khanlab LLC - XaH J1ab XXK

e Soyolon LLC - CoéonoH XXK

e Process laboratory of GMIT - MITUC-nitH
BonoBcpyynantbiH nabopatopu

Achievements during the study -

Cypanuax xyrauaanj rapracai amxunt

Christmas charity competition-volunteer project
- 3y/1 capblH BysiHbl ypanjaaH-caitH AypblH
Tecen

Bachelor thesis topic -

bakanaspbiH AUNNOMbIH C9/9B

DUGAR DAVAAJARGAL - IABAAXKAPTAJTbIH IYTAP Study of reprocessing copper tailings from
Erdenet mine based on optimization of P80
grind size for the flotation -

P80 HyHTarnacaH LWMPX3ra3rMiiH XamMx33r

Graduated study program -TercceH Mapraxun bnoTauu, OHBUUACHDI YHACIH 433D DPAIHITUIAH
Raw materials and process engineering - 33CUWMH Xasarg/blH AanaHr gaxvH 6onoBcpyynax
Spasc basnar 60A0BCPYYNAANTbIH MHXKEHED Cyhanraa

Current affiliation or study -

0pnooruith apxamx Gyii @xun acBan cypu Gyt cypryynb

Process engineer at Energy Resources LLC -
SHepxu Pecypc XXK-g BonoBcpyynantbiH nHXeHep

ABSTRACT OF BACHELOR THESIS - BAKAJTABPbIH AXJTbIH XYPAAHIY/A

This thesis paper is carried out as an extended part of the "Adriana” project. The study of the possibility
of reprocessing the tailings from Erdenet copper and molybdenum mining company by the mechanical
flotation process is investigated. Regarding the historical data of the EMC LLC, the copper content in the
tailing was above 0.1% due to operational activity and lack of technology in previous years. Within this
thesis work, grinding times for the P80 grind sizes of 75, 54 and 38 um are determined. Also, flotation
tests on these various sizes with an initial F80 feed size of 122 pm are carried out. From the experimental
work, the optimal P80 grind size for flotation is identified as 54 um with a recovery of 36.97% and a grade
of 1.18%. Sustainable development could be achieved in a self-financing way by reprocessing tailings. For
further research work on reprocessing the tailings from EMC LLC, this study work will be helpful to a certain
extent, and more studies on operational and technological advancement are needed
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Graduated study program -TercceH Mapraxun

Environmental Engineering -
Xyp33113H By OpUHbI MHXEHEP

Current affiliation or study -
0nooruitH apxamx Gyit @xun acBan cypu Gyii cypryynb

HSE Advisor - XAB3A-H M3praxuaTaH

Scholarships during the study -

Cypanuax xyrauaaxp aBcaH Tatranar

DAAD TNB scholarship, 2021 — 2021 oHg,
l'epMaHbl 3pAMUIAH CONMNLLOOHBI anbaHbl TNB
T3Tra3r

Professional internship place -

YiinaBapnanuiti nagnara XuicsH KOMnaHu

e Khanbogd Cashmere LLC - XaH6org Kawmep

XXK
e Eco National LLC - 9ko HanwHa XXK
Bachelor thesis topic -

BakanaBpbiH AUNNOMBbIH C3[3B

Study on drought characteristics in Nalaikh
_ and Terelj area using GIS with SPI and NDVI
DULAANJARGAL MENDBAYAR — MOH/BAAIPbIH for 1990-2018 - 1990-2018 oHbl Hanaix,
RYNAAHXAPTAN TapaK OPUMBIH FaHTUIAH HEXLINIAT 3aiHaac
TaHgaH cyananbiH SPI, NDVI M3433Ha YHASC3H
cyfancaH Hb

ABSTRACT OF BACHELOR THESIS - BAKAJIABPbIH AXITbIH XYPAAHIYiA

As the effects of climate change is continuing to pose large problems that affect ecosystems and communities
around the world, arid and semi-arid places where there is a big imbalance between annual precipitation
and evapotranspiration are exposed to more frequent and intense droughts due to temperature increases.
Therefore, understanding different drought types concerning their severity, duration, and spatial extent is
crucial to mitigate drought risks which can prevent huge environmental and economic losses. In this study,
an analysis of long-term drought conditions in Nalaikh, Terelj region was done using the Standardized
Precipitation Index (SPI) and Normalized Difference Vegetation Index (NDVI) between the years 1990 to
2018. Precipitation records of the study period were analyzed to define drought characteristics using the SPI
and to identify drought events at 1-, 3-, 6-, 9- and 12-month timescales. The results showed that there were
several moderate to extreme drought events from 1990 to 2018 with ranging durations. Significant drought
events with SPI values higher than —2.0 were recognized at all time scales, although the frequency of each
episode was decreasing as time scales increased. Moderate and severe drought events were observed
the most at SPI 1- and 3-month timescales respectively with 54 and 21 events. Vegetation data from the
Landsat 4,5 and 7 were collected and utilized to generate maps at a two-year interval from 1990 to 2018
using NDVI. Even though dry periods led to less vegetation, an indication of severe drought events could
not be seen from the NDVI values as the value did not fall below -0.7 at SPI values with different intensities.
The NDVI values were able to show variability and spatial distribution of drought events, excluding several
years with weak correlation.
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Current affiliation or study -

OpoorwitH apxamx Gyit axun acBan cyp 6yit cypryynb

Mechanic Concentrator Maintenance

Department at Oyu Tolgoi LLC - Otoy Tosroi

XXK-4 Baskyynax yinaB3apuitH 3acBapblH

X3NT3CT MexaHmKy

Scholarships during the study -

Cypanujax xyraljaaz aBca Tarranar

e GMIT Scholarship — 5 times, 2018-2021
- 2018-2021 oHg MITUC-MIH H3paMXKKT
T2Tras1ar 5 yaaa

e 2019 Germany Summer School program —
2019 oHp MepMaHbl siBax 3yHbl CypranTbiH
X6TeN6epUIiH T3Tr131

e 2021 DAAD scholarship — 2021 oHa epmaHbl
3PAMUIAH CONMNLLOOHBI anbaHbl TITr3/13r

Professional internship place -
YiingBapnanuitH jaanara XuicaH KoMnaHu

Hera Equipment LLC — Xepa SkynnmeHT XXK

Bachelor thesis topic —
DULAMJARGAL ALTANKHUYAG - ANITAHXYATWUAH ~  baKanaspeik aunnoMik Gafas
LYIAMXAPTAN Design of vehicle fuel flowmeter - Ta3BpuiiH

X3P3rCAVIAH LLaTaxyyH 3apLlyyantbir XaMXNX
6arax 3arsapunax Hb

Graduated study program ~TercceH Mapraxun

Mechanical engineering -
MexaHuVK nHxeHep

ABSTRACT OF BACHELOR THESIS - BAKAJTABPbIH AXITbIH XYPAAHTY i

According to order No.390 of the Minister of Road and Transport Development of 2019, the vehicle fuel
consumption is normed by its model in winter and summer usage. The organizations use this norm to
calculate fuel costs for each vehicle. But differ from actual consumption, it creates many problems between
economists and drivers of an organization. There is an urgent need for a device that measures exact fuel
consumption not to create this kind of conflicts. It is important to design and use low-cost and reliable fuel
consumption measuring devices that are suitable for Mongolian extreme conditions.

The design was proposed to be available for the fuel consumption of the Mitsubishi Fuso Rosa Bus of GMIT.
The main component used in the fuel flow measurement device is a load cell which locates under the fuel
tank with a volume of 110 liters to estimate its mass. The sensor directly transfers the data to the reporting
system. Reporting application uses a digital screen to show measurement results including; millage, outside
temperature, and consumed fuel amount. It would state in the vehicle cabin.

3am, T23BpuIiH XerkaninH famHbl cangbiH 2019 oxbl 390 Ayrasp TywaanbiH Aaryy aBTOMalUWHbI LWaTaxXyyH
3apLlyynanTbir ©Be, 3yHbl XIP3rN33HA TyXaiH TI3BPUIAH X3P3rCIUIAH 3arBapaap Hb TOFTOOX erceH. AnbaH
Galiryynnaryys yr HOpMA YHASC3H aBTOMALLUWH BYPUIH LWaTaxyyHbl 3apAbir TooLAor. [3BY Lar araap, 3aMblH
Hexuen 6alijan, >KON00UUH yp YajBap, TEXHVKWIAH Y3YYA3AT 33prasc xaMaapaH LuaTtaxyyH 3apuyynant
604MT X3P3ra33 3aacaH HOPMOOC Anraatal rapgar 6a 3H3 Hb TyxaliH 6anryyanarbiH 3AMNH 3acary, o004
XOOPOH/BIH acyyfan YYCragar. Yr 3epunuiar rapraxryiH Ty WwataxyyH 3apLyynantbil HapuiH XaMXKix
TOXOOPOMIK X3P3rTai 6aHa. MOHIO/IbIH 3PC T3C HOXLIONZ TOXMPCOH XAMA ©PTOrTaV, HalABapTali WwaTtaxyyH
3apLLyyNanTbIr XIMXKNX TOXOOPOMXKMIAT 30XMOH BYTI3XK aLlIUraax Hb Yyxan.

GMIT-nitH Mitsubishi Fuso Rosa aBTOOYCHbI TY/LUHWIA X3P3MA33HA YHAICASH 3H3YY CyAanraaHbl axun
XWArACOH 60nHO. TYALWHWIA 3apLyynanTbir X3MXKUX TOXOOPOMXWJ almriax ron 6ypanisxyyH X3Car Hb
110 MUTP 333/1XYYHTIM TYALLHWIA CaBHbI JOOp baipaax ayaannblH 31€MEHT 6erees Ty/LLHWIA CaBHbl 60ANT
MacchbIr TOOL,00/10X 3apuMaap axwsanaHa. Yr M3Apary Hb TyxalH XyartaaHbl ererAaviir cucteM pyy Lwyys
Aamxyynax 6a TalifaH M3/33/13X MPOrpam Hb XIMXKWATUIH YP AYHT KONOOUMIAH KabWHA LYy XapyyHa.
[Janrau3sHA ABCaH 3ald, ragHax TeMnepartyp, 3apLyyacaH TYAWHWA X3MXK33 TOOLL00NOrAOH XaparaaHa.
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Graduated study program ~TercceH Mapraxun

Industrial engineering -
YInaB3apAANAH UHXEHEP

Scholarships during the study -

Cypanujax xyralaanp ascaH Ta1ranar

DAAD scholarship, 2021 — 2021 oHg epMaHbl
3PAMUIAH CONMALOOHBI anbaHbl T3Tr3/13r

Bachelor thesis topic -

bakanaspblH AMNIOMBIH C3/13B

Contribution of Key Performance Indicator

(KPI) for achieving Sustainable Supply Chain
Management: case study on beverage
companies - MOHIO/bIH ax YAIABIP A3X
"TOrTBOPTOW HUMNYYAIATUIAH TUHXMH X31XIIHWNA
yAUPANarbiH cucMeM”-uiiH TeneB 6aligan 6010H
TYYHWI 6ONOMXKYYA,

ENKHJIN ENKHBAATAR - 9HXBAATAPbIH 3HXXKUH

ABSTRACT OF BACHELOR THESIS - BAKAJIABPbIH AXITbIH XYPAAHTViA

Over the last few decades, one of the most pressing concerns facing the beverage sector has been
sustainability. In fact, many producers have incorporated environmental, social, and economic aspects of
sustainability into their manufacturing process at various levels. Aong with sustainability, the interest in
supply chain (SC) dynamics has driven companies to invest in research and development (R&D), especially
in tools to. measure, in particular making key performance indicators (KPI) more accurate and implementing
a "sustainable" supply chain management (SSCM). Yet sustainability dimensions and goals q are often not
linked to company and SC strategies. For which difficulties jn measuring sustainable practices and achieving
sustainable supply chains with the appropriate set of key performance indicators (KPIs) are met. Hence,
the aim of this study is as follows: (i) to conduct a literature review that identifies that state of sustainable
practices in the carbonated soft drink industry and (ii) to reveal the application of the sustainable practices
in the SC through an analytical hierarchy process (AHP) based on the interview with experts. The study
revealed how sustainability was seen as a big concept and divided into different stages and stakeholders,
the contribution of levels of KPIs to SC influenced them separately, which made the integration of the
measurement complex.
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Graduated study program ~TercceH Mapraxun

Environmental engineering -

Xyp33/13H 6y OpYUHbI MHXEHEP

Bachelor thesis topic -

bakanaspblH AUNNOMbIH CA3B

Temporal characteristics of air quality in
Ulaanbaatar and its relationship with weather
parameters - YnaaH6aatap XOTbIH araapbiH
YaHapbIH Lar XxyralaaHbl LUKMHX YaHap, uar
araapblH Y3yyJ3/1T33C Xamaapax Hb

ENKHJIN GANTULGA -
TAHTYNbIH 9HXXKUH

ABSTRACT OF BACHELOR THESIS - BAKAJTABPbIH AXJTbIH XYPAAHIYiA

Over the previous few decades, Mongolia has faced a significant increase in population growth, urbanization,
and industrialization, as well as a significant increase in mining and automobile use. As a result, the types
and number of air pollution emission sources have increased significantly, particularly in cities. During
the winter season, Ulaanbaatar, the capital of Mongolia, has the greatest amount of air pollution in the
world. However, due to a lack of air quality control, the city’s air quality is deteriorating. In this study, the
temporal characteristics of air quality during the recent seven years, from January 2014 to December 2020,
and its relationship with weather parameters were studied by assessing and processing the hourly data.
The average concentrations of CO, NO,, PM10, PM2.5, SO, and O, pollutants have illustrated different
variations during the study period. The Air Quality Index is calculated by using the Air Quality Assessment
and Regulation of Mongolia. The mean AQI clearly showed a decreasing trend from 2017 to 2020. Although
air quality has steadily improved over the last four years, further steps must be taken in order to protect the
health of inhabitants and future generations.
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Graduated study program -TercceH Mapraxun

Mechanical engineering -
MexaHunK UHXeHep
Bachelor thesis topic -
bakanaspbit AUNNOMBIH C3/19B
Study on further application of molybdenum
disulfide extracted from Erdenet minings as a
lubricant - 3pA3H3T yinaBIPUIH MON6AEHMI
Has>XMabIr TOCONrOOHbI MaTepuan 60/roH

L - alumrnax 60NOMXMIAH cyaanraa
»: |EMIT

{2 i | =

ENKHMAA ERDENEBAT - 9PJ9H3BATbIH SHXMAA

ABSTRACT OF BACHELOR THESIS - BAKAJIABPbIH AXITbIH XYPAAHTYiA

Purpose of the study is to investigate molybdenum disulfide extracted from the Erdenet Cu-Mo deposit as
a solid lubricant and its further application.

This paper consists of a literature review of molybdenum disulfide’s applications, physical and chemical
properties, crystal structure and behavior under different conditions, and the lubricating mechanism. The
scope of the research was molybdenum disulfide-free powder rather than other forms of molybdenum
disulfide-based lubricants. Also, a lubricating condition in a regular atmosphere is considered rather than
in a vacuum environment.

The main methods of the investigation are molybdenite concentrate analysis and observation of scanning
electron micrographs of molybdenum disulfide particles. An experiment with a laboratory benchtop ring
mill machine was done to observe the lubricating behavior.

As a result, molybdenum disulfide produced at the Erdenet Mining has the potential to be used as a solid
lubricant even though the application of molybdenum disulfide as a free powder for lubrication is limited.
Further purification and refining procedures are crucial to produce molybdenum disulfide with higher
quality and to make it applicable for tribological tests. The powder with fine grade and better quality will be
able to exported at a higher price
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Graduated study program ~TercceH Mapraxun

Mechanical engineering -
MexaHvK UHXeHep

Scholarships during the study -

Cypanuax xyrauaaHz aBcaH TaTraar

DAAD scholarship, 2021 — 2021 oHa epmaHbl
3PAMUIH CONMILLOOHBI anbaHbl T3TraN3r

Professional internship place -
YinpaBapnanuitH jaanara XuicaH KoMnam

» Barloworld Mongolia LLC - bapnosopsa
Motroana XXK

Achievements during the study -

Cypanuax XyraljaaH rapracai amxunt

1. Basketball Championship of GMIT, 1<t

CLASS place, 2018 — 2018 oHa MITUC-uiiH

OF carcaH 6emberviiH aBapra wanrapyynax

| 2022 ! TOMUIIHMIA 1-p baiip.

| 'S 2. 3rd place of GMIT Symposium of Mongolia,
2017 - 2017 oHg MITUC-1itH otoyTHbI Bara
xypan, 3-p 6avip

ENKHMANLAI KHUYAGBAATAR - XYATBAATAPbIH  “Bagholorhesis topi -

OHXMAHJIAK bakanaspbIH AUNNOMbIH C3B

Automation of coal briquette-fuel-fired stove for
gers - MOHros rapuiiH 3yyxHbl aBTOMaTXyyAant

ABSTRACT OF BACHELOR THESIS — BAKAJTABPbIH AXJTbIH XYPAAHIYiA

Over the past few decades, there has been a consistent growth in the use of stoves for heating in a traditional
Mongolian house, so called Ger.

The main objective of this research is to implement automation of the existing stove in technical and
environmental perspectives and to minimize human manual activities when they use the coal briquette fuel
stove.

The new design of automation was made to the "Ulzii" stove produced by Turkey. Applying new design
method on the existing stove the construction and operating costs were found lower than the original
design.

All the drawings and three-dimensional virtual models of the components have been implemented using
computer-aided design program so that the prototype of the new design can be manufactured
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Current affiliation or study -
0nooruitH apxamx Gyit @xun acBan cypu Gyii cypryynb

Process Engineer - basxyynantblH vHXeHep

Scholarships during the study -

Cypanuax xyrauaaHj, aBcaH T3Tranar

e GMIT scholarship — MITUAC-niAH HapamxuT
LEUEYET

e DAAD scholarship, 2021 — 2021 oHp FepMaHbl
3PAMUWIAH CONMALOOHBI anbaHbl TITr13r

Professional internship place -
YitnpBapnanuit Japnara XuifcaH KoMnaHu

e The Central Laboratory of Geology -
leonoruiin Tes JlabopaTtopwu

e Soyolon International LLC - CoéonoH XXK

e GMIT-Processing Laboratory - MI'TUC-
BasxyynantbiH Jlaboputopu

Achievements during the study -
Cypanuax xyrauaanj rapraca amxunt

Project competition organized by Erdenes Tavan

. Tolgoi LLC — Best 10 Projects - OpasHac TaBaH
ENKHTUUL GANTUMUR - TAHTBMOPUWH AHXTYYJT Tonroi XXK-aac 30x1oH baiiryyacaH TecamitH
TIMUISHA LWNAAST TOCNOOp LWasrapcaH.
Bachelor thesis topic -
bakanaspblH AMNIOMBIH C3/13B
Beneficiation and Flowsheet Development of a
Tumurtei iron ore: A Case Study - TemepTaiiH
TOMPUWH XYAPUIH Basxxyynant 6a TexHONOrvniH
cxemuir 6onoscpyynax: Kelic cysanraa

Graduated study program -TercceH Mapraxun

Raw material and Process engineering -
dpasc 6asnar 6010BCPYYNANTbIH UHXKEHEP

ABSTRACT OF BACHELOR THESIS - BAKAJIABPbIH AXTTbIH XYPAAHTViA

This case study is performed to investigate the optimum process route to produce iron ore fine with the
content of more than 62% Fe and dry concentrate with the content of more than 58% Fe from the iron ore from
the Tumurtei mine, using “Wet low-intensity magnetic separation” and Dry Low-Intensity Magnetic separation,
respectively.

The aim of this case study is to develop the flowsheet of the Tumurtei iron ore processing plant’s wet processing
and wash system by applying the wet and dry magnetic separation. The Fe content of the iron concentrate from the
wash system is around 56%. However, the quality requirement for commercial iron ore concentrate is 62% in order
to supply an upward treatment plant. Therefore, it is required to increase the Fe grade and reduce the impurities
of the iron ore in order to make more value-added products at a higher price.

For this purpose, three samples coded “Feed”, "Screen-1 OS" and “Screen-2 OS” were taken from 3 different
processing stages of the wet processing and wash system at the Tumurtei iron ore mine.

The experiment consists of several parts: sample characterization including chemical and size distribution
analysis, sample preparation, grinding time determination, and wet and dry magnetic separation process.

The chemical content of the samples was determined at the “Quality control department” of Tumurtei mine’s

laboratory of material. According to the chemical analysis result, the initial Fe content of the material was from
42% to 46%. As a result of the wet magnetic beneficiation, the iron content of the concentrate reaches 66%, which
means the purpose of the experiment was accomplished on the target, and the impurities in the sample were
reduced to a sufficient amount.
Moreover, the Fe content of the dry concentrates of “Screen-1 OS” and “Screen-2 OS" reached 54% and 58%
respectively. It can be said that the dry magnetic separation experiment on “Screen-2 OS" was successfully
completed. However, the Fe content of sample “Screen-1 OS”" couldn’t achieve the target because of its course
size. Consequently, it is recommended to crush the ore until the top size becomes less than 3mm for the magnetic
separation process.
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Current affiliation or study -
0nooruith apxanmk Gyii axun acBan cyp Gyi cypryynb

Oyu Tolgoi LLC — Otoy Tonron XXK

Scholarships during the study -

Cypanuax xyralaany ascaH Tarranar

e Mongolian Government scholarship - MY-H
3M-H T3Tra03r

e DAAD - Sur Place scholarship - FepmaHbi
IPAMUMH CONMNLLOOHBI anbaHbl TITF331

Professional internship place -
YiinaBapnanuiti fapnara XuicaH KOMnaxu

“Burdel Mining" LLC - "Bypgan MaitHuHr" XXK

Achievements during the study —

Cypanuax xyrauaaxp rapracat amxunt

GMIT Sports tournament - Volleyball

(2 Gold, 2 silver) -

MITUC-niiH H3pamKnT CrOpTbIH TIMUI3HA
[apbemberniiH Tepneep 2 ant, 2 MeHreH
Mezanb

Y Y Bachelor thesis topic —
KHATANSAIKHAN SAINBILEG - CAVIHBITIOTWIAH 52wk cagse
XATAHCAUXAH

Preventive and Predictive Maintenance

for Heavy duty Machinery - XyHa MativH
Graduated study program ~TercceH M3praxun MeXaHU3MbIH YpbAUYnAaH COPrniinax 6010H
Mechanical Engineering - ypbAuunaH Taamaraax 3acsap yWaumaras

MexaHVK NHXeHep

ABSTRACT OF BACHELOR THESIS - BAKAJTABPbIH AXJTbIH XYPAAHIYiA

The primary objective of any business is to generate profit, since without profit the company would cease
to exist. Therefore, the company's structure is designed to effectively produce and sell the goods produced.
So the most essential thing in producing goods effectively is choosing the right maintenance strategy for
a smooth operation. The mining equipment is built to survive the most extreme conditions, yet even the
most powerful m mining equipment needs regular maintenance. Mining equipment that is not properly
maintained and serviced on a regular basis will not work as expected and will also pose a risk to everything
on the mining site including environment and people. Because various mining equipment is utilized on
different mining sites, each mining site should have its own unique maintenance plan. So choosing the right
maintenance strategy is essential in any plant or mining operation and this thesis addresses finding ways
to choose the right strategy. This unique maintenance schedule will ensure that every piece of equipment
will be properly maintained depending on the working environment, capacity and type of equipment. The
company mentioned on this paper is an open pit gold mining company in Bulgan province. The data used
in this research was collected from the Komatsu Dump truck section. Historical maintenance data of two
different types of Komatsu dump trucks with different capacity were analyzed for the procedure.
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Current affiliation or study -
0pooruiiH apxanx Gyit axun acean cypy 6yii cypryynb

Infrastructure engineer - 34 6yTUNIAH NHXEHeP

Scholarships during the study -

Cypanujax xyralaanj ascaH Tarranar

e GMIT excellent student scholarship -
MITUC-niAH HapamkuT “LLUnngaar otoytaH”
QENEYET

e DAAD scholarships - FepmaHbl 3paAMUiAH
CONMALLOOHBI anbaHbl T3Tr331

Professional internship place -

YiinaBapnanuitn gapnara XuicaH KoMnaHu

e MSM LLC - MCM XXK

e Erxes LLC - 3pxac XXK

Achievements during the study -

Cypanujax xyralaanj rapracai aMxunt

1. Founder of Lava volunteering club - JlaBa
KNyBbIH yyCraH bawryynary

2. Host of Litmus motivational talk - Jlutmyc

KHONGORZUL DAVAAJAV - ABAAXKABbIH ApNALNArbIH KyObIH Ynrayysary
XOHIOP3Yn Bachelor thesis topic -

bakanaspblH AMNIOMBIH C3/13B
The product optimizations for inadequate digital

Graduated study program —TercceH Mapraxun product management processes of digital
Industrial Engineering - startups in Mongolian market - MoHrosblH
YiAnABIPAINNIAH UHXKEHEP 3aX 33311 43X AVKUTAN CTapT-anyyAslH

BYTIIrAIXYYHUIA MEHEXMEHTUNH TOXMPOMXKTIYIA
YN ABL, 433pX OHOBYOA

ABSTRACT OF BACHELOR THESIS - BAKANABPbIH AXITbIH XYPAAHTYi

Keeping pace with the promptly changing technological evaluation with the sub concept of its digitalization
has been developing rapidly in Mongolian startup market for the last few years.

The country is in 5th in east Asia regional ranking and in 67th worldwide on IT startups with only 3.4
million population [1]. Managing digital products is more non-identical than having traditional product
management. Its core difference from non-digital products is their data availability and data evaluation.
Hence, they need separate product management processes and stages on their digital product and most
early-stage startups in Mongolian market are lacking to properly install it on their digital PM activities.

The paper consists of 5 sections including introduction, literature review, methodology, result and conclusion.
In the literature review chapter, there will be the related definition and explanation of the key terms (digital
product management, startup, technology driven product, agile, product lifecycle/steps etc.) and their
characteristics in nature of the concept itself. The purpose of this literature review is to the significance
of the product management of startups overall. It mostly consisted of looking at fundamentals in the
topic area and existing PM related articles, researches and reports in order to start growing expertise. The
materials gathered from associated books, websites, blogs, reports, and investigative journals. Moreover,
the problems and the consequences that are explained in the introduction part, will be considered more
deeply in view of its optimization of development in the methodology chapter. Open qualitative interview
questions were sent out to product management specialists of Mongolian digital-startups in order to
conduct the research and get familiar with the methodologies. This was done with the goal of acquiring
real evidence from startups' product managers and linked managers’ experiences as well as putting the
research's theories and concepts. Afterwards, the viewpoints of the interviews and experiences, as well
as the comprehensive theories and approaches of different product management dealing with problems
and consequences discussed in the introduction, were analyzed in the result part. This was then used to
successfully lead the conclusion part.
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Scholarships during the study -

Cypanuax xyraiaaxy aBcaH TaTranar

e GMIT scholarship 50% - twice - MITUC-uiH
H3PaMXUT T3Tran3r 50% - 2 yaaa

e  GMIT scholarship 100% - once - MITUC-nitH
H3paMXMT T3Tran3r 100% - 1 yaaa

e Scholarship from Drakhan-Uul province -
[JapxaH-Yyn aiMruinH 1a1ranar

Professional internship place -
YiinaBapnanuiti fapnara XuicaH KoMnaxu

Burdel Mining LLC - “Bypasn MaitHuHr" XXK

Achievements during the study -

Cypanuax xyrauaaup rapracas amxunt

1. Granted 2nd place in National Students’
Physics Olympiad as a team, 2019 — 2019
OHZA DUBUKNIAH OFOYTHBI YACIH OAVMMMAAAL,
H6araapaa 2-p 6anp 3331C3H

2. 1st place in Volleyball competition of GMIT,
2020 — 2020 oHg MITNC-1itH BONEN6OABIH
TIMU33HMIA 1-p baiip

_ Y 3. 3rd place in Basketball competition of

KHONGORZUL BAYARSAIKHAN - BASIPCAUXAHbI GMIT, 2020 - 2020 ona MITUC-witn carcar

XOHrOP3YJ 6emMbervitH TaMU33HKUI 3-p baip

4. Champion of friendly competition between

Graduated study program ~TercceH Mapraxun

Mechanical Engineering -
MexaHVK NHXeHep

Current affiliation or study -
0nooruith apxamx 6yit axun 3cBan cypy Gyi cypryynb

Supply and logistics specialist at MERA LLC -
MEPA XXK-z T23B3p 3yy4 60N10H XaHramxwitH
M3PIaXUATIH

NMIT and GMIT, 2022 — 2022 oHg, WwnH3
Monron 334 Cypryynb 60104 MITUC
XOOPOHABIH HOXePCOr TIMLIIHMI aBapra
5. 2nd place in Basketball competition of
GMIT, 2022 — 2022 oHg MITUC-nidH carcaH
6eMbervintH TaMUI3HWUI 2-p baip

Bachelor thesis topic -
BakanaspblH AUNNOMbIH C313B

Supply Chain Finance in Mongolia /case
study/ - MoHron gaxe HUAAYYAINTUAH TUHXUH
XINXIIHWUI CaHXYYKUNT

ABSTRACT OF BACHELOR THESIS - BAKAJTABPbIH AXJTbIH XYPAAHIYiA

The transfer of financial resources in supply chains is becoming increasingly prominent. Creating an
effective supply chain is critical in today's highly competitive and fast-changing corporate climate, where
the organization of all resources is critical. Earlier supply chain research has concentrated on harmonizing
product/services and information flows while ignoring financial consideration. As businesses sought to
maintain liquidity and their competitive edge, demand for supply chain financing surged. Alternative
financing, especially trade credit from suppliers, became more difficult to come by. An extension trade
credit, on the other hand, is subject to bargaining strength, with weaker suppliers being obliged to extend
the payment period or forcibly delay repayment. This can put the supply chain at risk or cause interruption.
SMEs and enterprises benefit from SCF's working capital efficiency and cash conversion cycle. Long-term
agreements and cross-selling products are also possible. The ultimate goal is to better align financial flows
with product and information movements within the supply chain, resulting in better cash flow management.
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Professional internship place -
YiinaBapnanuitn fapnara XuncaH Komnaxu

e Achit Ikht LLC - Aunt-Uxt XXK,
e Jpa3H3T Yingaeap TOYT - Erenet Mining
Corporation

Achievements during the study -
Cypanuax xyrauaaz rapracaH amxunt

1. 3rd-time Golden Medal of Basketball
competition of GMIT, 2017-2019 — 2017-
2019 oHa MITUC-1nitH carcaH 6emberuiiH
TIMUI3HA 3 yAaa anTaH Mejanb

2. Bronze medal of Basketball competition of
GMIT, 2020, 2021 - 2020, 2021 oHg MITNC-
WAH carcaH 6emMBerniii TaMU33HA Xypan
Meganb

3. Golden medal of friendly competition
between NMIT and GMIT, 2021 — 2022
oHA LLnHa> MoHron 334 Cypryynb 6010H
MITUC x00OpOHABIH HEXepPCOr TIMLIIHUI
anTaH mMeganb

4. Golden medal and MVP of Volleyball
competition of GMIT, 2020 — 2020 oHg,
MITUC-niiH BoNeb0oNbIH TIMLI3HWIA anTaH

efanb 600H YH3 L3HITI TOr10
KHUSLEN BATZORIGT - 5. Silver medal of Volleyball competition
BAT30PUI'TbIH XYCJT9H of GMIT, 2021 - 20271 oHg MITUC-uiiH

BOJIENOO/IbIH TAMUIIHUI MEOHTEH Meaasb

Graduated study program ~TercceH Mapraxun Bachelor thesis topic -
BakanaspblH AUNAOMBIH CIA3B

Challenges, opportunities, and impacts on the
MSMEs during COVID-19 pandemic in Erdenet

Industrial Engineering -
YANABIPAINMIAH MHXKEHEP

Current affiliation or study - DPA3HIT XOTbIH 61una 6010H XY 3pxasruass
OpooruitH apxamx Gyil axun 3cBan cypy 6yi cypryynb KOBW/-19 uap TaxabiH Henee, 6010Mx 6010H
Hankyong National University (Korean language acyyhan

program) — XaHryr Vx Cypryynbzs CONOHrOC X3HWUIA
631Trang, cypy 6aiiHa.

ABSTRACT OF BACHELOR THESIS - BAKAJTABPbIH AXTbIH XYPAAHYiA

In Mongolia, there are 228'411 businesses entities registered with the government, 96'336 businesses are
activated establishment, and 84’685 or 87.9% of them are microsized businesses in the 4th quarter of 2021.
Also, 36'950 or 38.4% are operating in the sector of wholesale, retail, and trade, and 35'544 or 96.1% of
them are micro-sized enterprises in the sector of wholesale, retail, and trade. In Erdenet, there are 5'339
businesses entities are registered, 1'911 businesses are active establishments, and 1'668 or 87.2% of them
are micro-sized businesses. Also, 728 businesses are operating their businesses in the sector of wholesale
and retail trade. To achieve the purposes, pre-prepared questionnaire was conducted with MSMEs in the
wholesale, retail, and trade sectors. According to No5 article of the Mongolian Law on Support of Small
and Medium-sized Enterprises and Services, MSME businesses and service providers are included in the
business entities that meet the following conditions (1):

Table 1. Category of the MSMEs

Category Number of Employees | Annual sales revenue, MNT
1 Micro-business or service provider 1-10 Up to 300 million
2 Small business or service provider 10 -50 300 million to 1 billion
3 Medium-sized or service provider 50 - 200 1 billion to 2.5 billion
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During this thesis work, the mixed method of quantitative and qualitative survey was conducted and using
the data from the Mongolian Statistical Information Service and Statistical Office of Orkhon province. The
survey was conducted by micro, small and medium-sized enterprises, especially, in the wholesale and retail
sector who are operating their businesses in Erdenet city, Mongolia. Covid-19 interruptions do not affect
every business in the same way. Some are deemed necessary and remain open due to human requirements,
while others, such as goods stores, restaurants, and other service-related enterprises, have been forced to
close.
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Current affiliation or study -
0nooruitH apxamx Gyit @xun acBan cypu Gyii cypryynb

Oyu Tolgoi LLC - "Oroy Toaromn” XXK

Scholarships during the study -
Cypanuax xyrauaanzi aBcaH TaTranar

e GMIT excellent student scholarship,
2018, 2019 - 2018, 2019 oHa MITUC-uiAH
H3p3aMxuT “LLnngsr oroytan” T3Transr

e DAAD Sur-Place Scholarship, 2019-2022
- 2019-2022 oHg F'epmaHbl 3pAMUIAH
CONMNLOOHBI anbaHbl Sur-Place TaTranar

e Summer school scholarship in Freiberg —
®paiibepr vx cypryyaminH 3yHbl cyprantbid
LELEYEN

Professional internship place -

YitnpBapnanuit Japnara XuifcaH KoMnaHu

e Bayalag Eko LLC - "basnar k0" XXK

e Uuls Zaamar LLC - "Yync 3aamap” XXK

Bachelor thesis topic -
BakanaspblH AUNIOMbIH C3/13B

MUNKHBOLD BAYARCHULUUN - BASAPYYJTYYHbI Impact of Dump and Heap leaching on the
MOHXB0N1A environment — Future trends in renaturation and
reclamation measures

OBOOJIFOH yycranbiTbiH 6airanb OPUUHA Y3yyIax
Graduated study program -TercceH Mapraxun Henee- HexeH Cpraant, HEXeH CIPraIsNTUIH
Environmental Engineering - apra XaMX33HWI LaallAblH YMr xaHanara
Xyp33n13H Oyl OpPUHbI HXKEHep

ABSTRACT OF BACHELOR THESIS - BAKATTABPbIH AXTbIH XYPAAHTYiA

Environmental quality standards may be violated around active and inactive leach dump or heap facilities
by leachates discharges that can seep into the ground. This dissertation reviews the literatures of dump
leaching and heap leaching which share many similarities with dump leaching procedures, with an emphasis
on environmental monitoring, environmental impact assessment, and future closure actions.

The environmental impacts of the leaching process are generally modest with heap leaching because a
geomembrane layer is provided in the base to prevent leakage. Dump leaching is more detrimental to the
environment because there is often no base sealing system. The treatment of each leaching solution used
for copper and gold leaching is investigated, as are rehabilitation and reclamation measures and treatment
technologies.

Possibilities for dump or heap capping and utilizing it for rehabilitation have yielded promising results
for implementation. New forthcoming techniques, like as vitrification, could be one alternative for sealing
a dump base and covering the surface of a spent dump or heap. The possibility of calculating leakage
flowrate from punctured geomembrane sheet and leaking from dump base with no geomembrane sheet
using mathematical methods without any field inspection and measurement is investigated. As result, the
leakage calculation equation of circular defects from a single-composite liner (geomembrane liner) was
accessible for exploitation. For dumps with no geomembrane layer at bottom base, an equation based on
liquid mass balance difference was created.
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Graduated study program ~TercceH Mapraxun

Mechanical engineering -

MexaHvK UHXeHep

Bachelor thesis topic -

BakanaspbiH AUNNOMbIH C3/13B

The design of the representative sample taker
machine in the existing grinding plant at the
Technical University of Bergakademie Freiberg
(TUBAF) - ®paitbepruiiH TexHukminH Mx
CypryynniiH HyHTarnax yaaBapT 30prymK 4335
aBax MallWHbI 3arBap raprax Hb

MUNKHJARGAL SUMIYA - CYMBAATUIAH
MBHXKAPTAJl

ABSTRACT OF BACHELOR THESIS - BAKAJTABPbIH AXJTbIH XYPAAHIYiA

The main goal of any mineral-related process is to extract the precious minerals from the ore cost-
effectively and efficiently since these processes consume intense amounts of energy. Especially, milling
circuits use a lot of energy than any other processes, so they are expensive to run. Thus, it is critical to
optimize their operation to make them economically viable. These improvements can only be achieved by
adopting new control strategies in existing milling plants. Same as other milling plants, the milling plant
of “Institute for processing machines and recycling system technology” grind various ores and sieve them
to perform certain tests. To have reliable test results, it is important to have correct and representative
samples from the running circuit. But, the sampling method, which is used in the milling plant of TUBAF,
is considered the wrong sampling method. As a result, it is hard to say that the samples can represent the
whole running stream in the milling process. These ideas prompted the designing of the representative
sample-taking machine from the running stream to have a reliable sample and control the process in the
existing milling plant of TUBAF.

There are four different sampling points, which must be examined carefully to create the design of sampling
machines. Because all the machines are already installed in the milling plants, it is impossible to move any
machines and create the desired space for the sampling machines. Thus, each of the sampling machines has
its different characteristics to fit into the milling plant’s different points. In addition, in the design process,
Pierre Gy's formulas and practical recommendations are used to create sampling machines’ ideas that
the samples have an equal probability of being selected. Based on the advantages and disadvantages of
these ideas, the perfect ideas that can be implemented in the milling plant are chosen and constructed in
SolidWorks, a computer-aided designing program.



Jhe Future We Create: Class of 2022

Scholarships during the study -

Cypanuax xyrauaaHz aBcaH TaTranar

e GMIT Scholarship, 2018 — 2018 oHg MITUC-
WAH H3P3MXKUNT TITI3131

e DAAD TNB Scholarship, 2021, 2022 - 2021,
2022 oHp FepmaHbl 3pAMUIAH CONMALOOHSI
LELEEL

Professional internship place -
YitnaBapnanuit fapnara XuicaH Komnaxu

Gatsuurt LLC - Tauyypt XXK

Achievements during the study -

Cypanuax xyrauaans rapracai aMxunt

1. Winner of speech contest of Global work
camp in Japan 2018 - AnoH gaxb Global work
camp 2018 UATranninH ypangaaHbl snary

2. Worked on "Youth civic engagement project”
2019 - 2019 oHA “3anyyuyyAblH UPraHWIA
0pOJILL00 Tecen” A33p axuanacaH

3. Winner of German Unity Day 2021 contest
in GMIT — MI'TUC p33p 60ncoH lepmaHsl

MUNKHZORIG NYAMKHUU = HAMXYYTUAH Tycraap TortTHoAbIH egep 2021 TaMLU3HUIA
anary

MEHX30PUT 4. Worked as a library assistant and barista at
Coffee Corner at GMIT MITUC-1itH HOMbIH

Graduated study program ~TercceH M3praxun CaHrbiH axwuataH 60s10H Kode KopHepuitH
6apwcTa

Environmental Engineering -

Xyp33n13H Oyl OpPUHbI HXKEHep

Current affiliation or study —

OpooruitH 3pxamx 6yii axun acBan cypy 6yt cypryynb

HSE Officer at Premium Concrete LLC - NMpemuym
Konkpet XXK-g XAB3ABO

5. Worked as a host of the SPOTTED podcast -
SPOTTED nogkacTblH Xxetnery

Bachelor thesis topic -

bakanaspblH AMNIOMBIH C3/13B

Influence of pit latrines on private wells' water

quality in the ger settlement area (Nalaikh

district, Ulaanbaatar) - M3p xopooanbiH ryHuia

XYATUAH YCHbI YaHAPT HYX3H XXOPAOHTUH

Heneenen (YnaaHbaatap xoT Hanavix ayypar)

ABSTRACT OF BACHELOR THESIS - BAKANABPbIH AXITbIH XYPAAHTYi

This bachelor thesis focuses on the impacts of pit latrines on groundwater quality. Impacts of pit latrines
on groundwater quality associated with microbiological and chemical contamination of groundwater are
the main concerns. Apart from this, those contaminants could be transported by runoff to surface water
because of the geographic condition of the land area of the 1st sub-district. Therefore, there is important
to study for assessing the current situation.

Ger settlement area in Nalaikh district is not connected to the central water supply system. In that case,
sanitation facilities and drinking water quality in ger area are important concerns. Most households in the
ger area are using pit latrines for their sanitation besides there are some households and industries that
have their own wells for drinking water. The main research area is 1st sub-district of the Nalaikh district
where a number of households, organizations, and industries have more private wells than the other sub-
district. Feces contamination from pit latrine could potentially leach into the ground and might be polluting
soil through well water. In this study, water from three wells, including a private well, a flowing artesian
well, and tap water from Khos-Uyanga secondary school, were collected from the 1st sub-district of Nalaikh
district once a month between January and April. Moreover, a total of 14 soil samples were collected
from the 1st sub-district ger settlement area. During this thesis work, the analysis of coliform bacteria in
well water samples and heavy metal concentration in soil samples were conducted. The highest bacterial
contamination was detected in the secondary school tap water, which was 200.5 MPN per 100ml of the
total coliform concentration and 13.7 MPN per 100 ml of E. coli as well as Fecal coliform compared to MNS
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4943:2015.

A total of 13 heavy metals concentrations were recorded and compared with the standard of MNS
5850:2008. The exceeded concentration of metals cobalt, copper, zinc, and arsenic was determined.
However, at some sample points, the heavy metal concentration was found the limit detection by XRF. In
order to more accurately determine soil contamination, calculations were made on the geo-accumulation
index the contamination factor, and the pollution load index.

Overall, 5686 pit latrines were counted in Nalaikh district. From which 1141 pit latrines were counted in the
1t sub-district. The nearest pit latrines are located 30-110 meters away from flowing artesian well and Khos-
Uyanga secondary school. Pit latrines and flush holes should be located as far away from gers and houses
as possible, 15 meters from apartments and service areas, 20 meters from water kiosks, 150 to 250 meters
from mines and drilled deep wells, and at least 200-250 meters from river banks, according to Mongolian
technical requirements.

Besides, arsenic concentration of flowing artesian well and private well water samples, which was measured
by Inductively coupled plasma-optical emission spectrometry (ICP), was 0.5 mg/l and 1.1 mg/I respectively.
The permissible level of arsenic in drinking water is 0.01 mg /|, and the measured value in the water sample
is much higher than this standard, indicating a high level of arsenic contamination.

In the future, it is necessary to create a database of deep wells in Nalaikh district, conduct regular water
analysis monitoring and regular disinfection of pit latrines, and commence work to connect ger settlement
area to the sanitation network.

In addition, there is an urgent need to take management measures to reduce soil pollution, such as
restricting and banning the use of pit latrines in ger settlement areas, installing toilets that meet MNS 5924:
2015 standards.
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Current affiliation or study -
0nooruitH apxamx Gyit @xun acBan cypu Gyii cypryynb

Pacific Training Group, Australia — ABcTpanu
yACbiH HOMXOH AanaiH cyprantbiH TOBg,
cypanuax 6ainHa.

Scholarships during the study -
Cypanuax xyrauaaiz aBcaH T3Tranar

GMIT scholarship 25%, 2020, 2021 - 2020, 2021
oHA MITUC-H HapamMxunT 25% Tatranruir 2 ysaa

Professional internship place -
YitnpBapnanuit Japnara XuifcaH KoMnaHu

Land Owner LLC - JlaHg OsHep XXK

Achievements during the study -

Cypanuax xyrauaanj rapracai aMxunt

2" place, National Olympiad of “Fundamentals
of Electrical Engineering 2021" — 2021 oH
LaxvnraaH TexHUKNAH YHA3C YAcbiH OtoyTHBbI
Onumnuag, 2-p 6ap

Bachelor thesis topic -
BakanaBpbiH AUNNOMbIH C3[9B

NANDIN-ERDENE SARANBAATAR — CAPAHEAATAPBIH "5 i< tvocef methodology for green roof design
HAHWH-3P[19HI in a densely built-up area in Ulaanbaatar,
Mongolia - [3p XOpPOOAbIH F'YHWUIA XYATVMAH
YCHbI YaHaPT HYX3H XXOPJIOHTNIAH Heneenen
(Ynaanbaatap xoT Hanaix ayypar)

Graduated study program -TercceH Mapraxun

Environmental engineering -
Xyp33n13H Oyl OpPUHbI HXKEHep

ABSTRACT OF BACHELOR THESIS — FAKANABPbIH AXITbIH XYPAAHTYi

Ulaanbaatar has the highest population density in Mongolia. Consequently, for the past few decades,
the massive movement of people to the city led to unplanned urbanization. Today, Ulaanbaatar is facing
environmental problems in all seasons of the year. To resolve these issues, some measures have begun
such as the "Green City Action Plan for the City of Ulaanbaatar”, and "Green building guidelines”, not to
mention "A Billion Tree National Campaign”. These massive projects have made a little to nothing difference
in the fight against deforestation, climate change and desertification due to a lack of green space and
funding. Thus, this work is to design green roofs on already existing buildings. The building footprint and
potential rooftop areas for green roofs in 26™ khoroo of Bayanzurkh district, Ulaanbaatar, Mongoliaare
analyzed using GIS software and Google Maps. Out of residential 358 buildings, 40% or 0.784 km? of roof
spaces are available for installing greenery in the study area. Considering the design criteria and local
conditions, extensive green roofs are recommended. The selection of vegetation differs depending on
building height due to the biomimicry of mountain landscape into buildings. The cost of installation is
higher than traditional roofs but once the green roofs are installed, they would be simple and long-lasting
urban ecosystem improver with proper care and maintenance.
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Current affiliation or study -

Opoormit 3pxamx 6yit axun acsan cypy 6yit cypryynb
Condition Monitoring Advisor at Barloworld
Mongolia LLC -

Bapnosopng MoHronva XXK-a TexHUKuiiH
XAHaNTbIH 3eBn6X

Scholarships during the study -

Cypanuax xyrayaanjj acaH Tatrasiar

e GMIT excellent student scholarship,
2018,2019, 2021 -2018, 2019, 2021 oHg
MITUC-niH HapamxunT “LWnngar oroyTtan”
LEUEYET

e DAAD scholarship, 2021-2022 - 2021-2022
oHA [epMaHbl 3pAMUIAH CONNALLOOHbI
anbaHbl TTraN30

e Leadership of tomorrow -100 scholarship
from APU, 2021-2022 - 2021-2022 oHa AMY
XXK-Huin "Mapraalumniii mannannan 100"
LELEYEN

Professional internship place -
YiinaBapnanuitt fapnara XicaH KOMnaxu

NOMINTUYA BOLD - Burdel Mining LLC - "Bypgan ManHuHr” XXK
601AbIH HOMUHTYAA

Achievements during the study -
Cypanuax xyrauaaHg rapracal amxuwnt

Graduated study program —TercceH Mapraxun Basketball, Volleyball - 2nd and 3rd places - F'ap
Mechanical Engineering - 6ember 6010+ CarcaH 6@MOrUIiH TIMLIIHA 2,
MexaHUK UHXEeHep 3-p 6aiip

Bachelor thesis topic -

bakanaspblH AUNNOMbIH C3A38

Optimal Service Inspection and Maintenance
for Highway Dump Truck - ABTocamocBasibiH
OHOBUTOW TEXHUK YIAUNATIIHUA Meuner 600H
3acBap YWa4nAra3

ABSTRACT OF BACHELOR THESIS — BAKAJTABPbIH AXJTbIH XYPAAHIYiA

Periodic maintenance and optimal service inspection become important to prevent any failure of all mining
machines. Among a lot of mining machines, | chose a highway dump truck. Highway dump trucks are
large vehicles used in heavy cargo transportation. Due to the heavy loads carried by dump trucks, the
maintenance of those vehicles should be performed periodically. Frequently the components of the engine
and transmission fail along with damages. Therefore, periodic maintenance is important. The period of
service inspection is scheduled for every 350 service hours in “Burdel Mining LLC". However, the standard
service hours in which an inspection is needed is 250 hours. The selection of service hours should consider
operating time, working environment, and service life of the machinery. It needs to be determined to
guarantee not only the highest benefit with respect to the economy and lifetime of the dump truck but
also the occupational health and safety related to the failure of the dump truck. Using the collected data
in the field, the possibility of minimizing dump truck failure was studied in this research. Time-based
maintenance, which has the same interval for all mining equipment, is not able to use due to mining
environmental conditions and usage of the technique. Thus, condition-based maintenance is thought of as
the most efficient method to do the service inspection based on the S.O.S analysis, fault codes, and service
inspections. It increases the lifetime of heavy dump truck.
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Current affiliation or study -

0pooruith apxamx 6yil axun acean cypy Gyi cypryynb

Control engineer at Energy Resources LLC

- JHepxu Pecypc XXK-4 TexHuK XAHaATbIH

VHXeHep

Scholarships during the study —

Cypanuax xyrauaanz aBcaH TaTranar

e GMIT 100% Scholarship — MITUC-uiiH
H3p3aMXKuMT 100% T3Tranar

e DAAD scholarship, 2017-2018 - 2017-2018
OHZ, FepMaHbl 3pAMUIAH CONMLLOOHbI
anbaHbl TITrNM

Professional internship place -

YiinaBapnanuitn fapnara XuincaH Komnaxu

Baganuur LLC - Baranyyp XXK

Bachelor thesis topic -

BakanaBpbiH AUNNOMbIH C3[3B

Use Scanner Data in the Consumer Price Index
- 3ypaacaH KOABIT X3P3rN33HUIA YHUAH UHAEKCA,
awurnax Ho

SENDER BAYANBAATAR - BAAAHBAATAPbIH C3H[19P

Graduated study program -TercceH Mapraxun

Industrial Engineering -
YWAAB3PAINNNH UHXKEHEP

ABSTRACT OF BACHELOR THESIS - BAKAJTABPbIH AXTbIH XYPAAHYiA

Consumer Price Index measures the rate of changing price from period to period in households purchased
basket of goods. It is a main indicator of macroeconomics which is responsible for controlling core inflation,
setting interest rates, and calculating the minimum wage of the country. Therefore, even small accuracy of
the CPI can affect those economic factors.

The study’s main objective is to identify the challenges and opportunities to implement new data sources
in Mongolian CPI based on Scanner Data of partnership retailers with ""SCOP Alliance LLC" in Mongolia.
After considering historical data of the company, possible implementation of Scanner Data should be
recommended on their CPI at the end of this paper. Also, to do calculation on price changes from March to
April's yogurts on Ulaanbaatar's 16 retailer’s partners of the "SCOP Alliance LLC" company using Tornqvist
price index and Fischer price index and made analyses to identify how to change the categories of yogurts
sold in different region. The price change index from March to April is around 1.05 that means price of
yogurts of 16 retailers rose 5%. The result of analysis, the main categories of yogurts that purchased was
"Amtlag”yogurt from SUU JSC, ,Sain” yogurt from APU corporation, ,Deej” yogurt from APU and ,Goyo"
yogurt from vitafit
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Scholarships during the study -

Cypanuax xyraiaaxy aBcaH TaTranar

e GMIT Excellent Student scholarship, 2018,
2021 -2018, 2021 ona MITUC-H Wnngar
otoyTaH T3Tranar

e DAAD scholarship 2018-2021 - 2018-2021
oHg FepMaHbl SpAMUiH CONMLLOOHbI
AnbaHbl Tatranar

e Summer school in Germany, 2019 - 2019 oH
lepmang 3yHbl cyprant

e DAAD Student Exchange scholarship, 2021
— 2021 F'epmaHbl SpAMunitH CoNnLLOOHBI
AnbaHbl OroyTaH CONMNLOOHBI TTI3131

Professional internship place -

Yiinasapnanuitt aapnara XuicaH KoMnanm

e Oyu Tolgoi LLC - Otoy Tosron XXK

e Central Geological Laboratory - l'eonoruiix
Tes JlabopaTtopu TOYT

e MERA LLC - MEPA XXK

Achievements during the study -
Cypanuax xyrauaaxg rapracaH amxunt
TUGULDUR,,BAYARAA - 1. Student Physics Olympiad prize-winner, 2019
BAAPAATMWH TOrenaer - 2019 oHg, OroyTHbI PU3NKUIH orMnmnag,
WwarHant 6awp -
2. Best Graduate in my Degree Program

certificate 2022 - 2022 oHga LWnnasr Tercery
Raw material and Process engineering - cepTuduKat

dpaac basnar 60N0BCPYYNANTbIH UHXKEHEP

Graduated study program ~TercceH Mapraxun

Bachelor thesis topic -

Current affiliation or study -
0Opooruith apxamx 6yit axun acean cypy Gyi cypryynb

bakanaspblH AUNNOMbIH C3A38

Oyu Tolgoi LLC — Otoy Tonroi XXK

Planning, Monitoring, Closure, Renaturation,
and Reclamation of Dump and Heap Leaching

Operations under Special Consideration

of Environmental Risks - OBooarsiH 6010H
HYPYY/AZaH YyCranTbiH TEXHOJIOTMIAT XYP33/I3H
By OPYHbI IPCANMIT Xapran3aH TOUMIOH
CyAnax Hb

ABSTRACT OF BACHELOR THESIS - BAKAJTABPbIH AXJTbIH XYPAAHTY/A

Copper is a metal that has numerous applications in our surroundings and industrial sector due to its physical
and chemical properties whereas potentially pertinent applications of gold are extended with forthcoming and
outstanding nanotechnology where gold nanoparticles play role in biological sciences, chemical platforms,
and materials science. Absence of high-grade deposits results in developing technologies which recover newly
found or old stockpiled low grade, complex ores. Heap and dump leaching processes are designated for the
low-grade ore since capital cost is relatively low than other percolation leaching processes.

In this thesis paper, concepts and current technologies of heap and dump leaching processes are studied
within the outline of concept of the process, design of the construction, and the modern closure technologies
with special consideration of environmental factors and risks. To set a baseline of the chemicals and pollutants,
the relevant legal environment and standards were introduced in the literature review.

Percolation leaches mine operation and closure is the relatively new concept in Mongolia, in which the first
tank leach processing plant has started the construction in 2002 and the commercial production in March
2004. Therefore, mine practices and cases of Mongolia and other foreign countries were selected based on
the PESTLE analysis and investigated in advance to present the importance of closure management plan.
Case studies are carefully chosen in prior of similar mine operation and closed mine accident. It was clarified
from the studies that mine closure should be planned in advance of the operation, closure fund must be
guaranteed, and the post closure risks have to be considered.
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Graduated study program -TercceH Mapraxun

Mechanical engineering -

MexaHUK UHXeHep

Bachelor thesis topic -

BakanaspbiH AUNIOMbIH C3/3B

Damage Simulation of Wind Turbine Tower and
Effects on Modal Parameters - CanxuH Typ6uHbl
IBAPINMIAH CUMyAALM Bail MoZanb napaMeTpT
Y3YY/13X Henee

TUVSHINTUGS MUNKHBAT - MBHXBATbIH
TYBLLKHTOIC

ABSTRACT OF BACHELOR THESIS - BAKAJIABPbIH AXITbIH XYPAAHTYiA

Renewable energy is valued worldwide, natural resources are finite and CO2 emissions are accelerating
global warming. The wind energy farm is seen as a viable renewable energy source in Mongolia since
the country's unique topography makes wind energy feasible. Mongolia has various wind energy farms,
which follow the global trend. The wind turbine tower, which is typically slender, is regularly subjected to
high wind loads and is vulnerable to a variety of hazards. Because the breakdown of a wind turbine tower
causes the entire turbine to collapse, it is critical to identify any expected tower damages and their impacts
on structural soundness in advance so that the structure's owner can take measurements to prevent
additional damage. It is costly to do time scheduled maintenance all the time, and it will be too late when
the structure fails. It is much more economically efficient to do condition-based maintenance, depending
on the response of the modal parameters. Using these changes in wind turbine modal parameters, damage
detection methods can be used to detect and estimate the severity of the damage inflicted upon the tower.
Firstly, damage simulation was introduced to the structure by lowering the Young's modulus of targeted
members of the structure. The effect of damage on modal parameters such as frequency and mode shapes
of the tower was then investigated. Finally, frequency-based and mode shape-based damage detection
methods were applied for damage localization. Both damage localization algorithms accurately detected
the inflicted damage, but frequency-based damage detection method was only limited to finding one
damage location. On the other hand, damage severity estimated by mode shape-based damage detection
was consistantly lower than the simulated damage severity.
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Current affiliation or study -

0nooruith apxanmk Gyii axun acBan cyp Gyi cypryynb

Controller Cost in Oyu Tolgoi Underground

Project Controls Department - Otoy TonromH

TYHUIA TOCAVMIAH XAHAATbIH X3AT3CT 3apANblH

XsiHary

Professional internship place -

YiinaBapnanuiti Japnara XuicaH KOMnaHu

e FLSmidth Mongolia - ®ICMUAT MoHronva

e MSM Industrial - MCM UHaacTtpuan

e CU Mongolia - Cvt FOy MoHron

Achievements during the study -

Cypanuax xyrauaaxp rapracat amxunt

1. GMIT Basketball MI'TUC - Carcan 6emberwuiiH
TIMUI3H

2. Volleyball Competitions - MI'TUC rap
66eMberuiiH TamL3H

Bachelor thesis topic —

BakanaspblH AUNNOMbIH CA3B

SCM improvements in Mongolia based on the

TUVSHINTULGA ERDENEBAATAR — example of the Pick Indicator System. A case

study for improvement of the effectiveness of
9PA9HIBAATAPBIH TYBLUMHTYIITA the order fulfillment output within the DC of a

neighborhood store franchise in Mongolia - Pick

Graduated study program —TercceH Mapraxmun Y3YY/I3ATUIAH cucTema cyypuncad MoHron aaxb
HUANYYASATUIH CYJIXKI3T CavixXpyynax.

Industrial Engineer -
YANABIPASIANIH NHXKEHEP

ABSTRACT OF BACHELOR THESIS — BAKAJTABPbIH AXI1bIH XYPAAHTYIA:

This bachelor thesis aims to study and describe how Central Express CVS LLC manages and operates its
convenience store business mainly focusing on the distribution, DC order fulfillment, and warehouse
management which supports the store chains' activities and further improvements in the supply chain
is mentioned. Convenience store business is new to Mongolia and brands such as CU. Circle K, GS25 are
competing to get the market share of the sector to themselves by improving their operation, service. size
and more: Having products available in stores is the core of the business and the distribution of goods from
the distribution center to store lacks efficiency and effectiveness due to the preparation of multi numbers
of store replenishment orders- Qualitative method is applied to the research and data is collected from
the interviews with parties that is involved with CU in Mongolia. Secondary data is retrieved from reports,
publication sources, information system and internet. Data analysis is done by the literature chapter and
based on the analysis, the conclusion is written.
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Scholarships during the study -
Cypanuax xyrauaanz aBcaH T3Tranar

e GMIT scholarship- 100% - MI'TUC-nitH
H3P3MXKWT T3Tra3r 3 yaaa,

e 3 DAAD, TNB scholarship - l'epmaHbl
3IPAMUIH CONMNLLOOHBI anbaHbl T3Tr331

e Scholarship for an Exchange Semester
at TU Bergakademie Freiberg, Germany,
2021 - 2021 oHg ®panbepr Vx Cypryynbg
CeMeCTPUIH CONVILLOOHbI TITI3/131

e Erdenes Tavan Tolgoi JSC project scholarship
— OpA3H3C TaBaH Toaron XXK-niH TecaninH
LELEYE]S

Professional internship place -
YitnaBapnanuit fapnara XuicaH KoMnaHu

APU LLC - Ay XXK

Achievements during the study -
Cypanuax xyrauaaHz rapracaH amxunt

Best Graduate in my Degree Program certificate,
2022 - 2022 oH Lwnnpaar Tercery ceptndukat

Bachelor thesis topic -
BakanaBpbiH AUNNOMbIH C3[3B

Graduated study program -TercceH Mapraxun

Industrial Engineering -
YWnaB3IPANNAH UHXKEHEP

Improving the Mongolian glass returning
method based on the German experience
- WwnsH NoHX TaTaH aBy, AaxvH alunriax
MeXaHN3MbIr 6ONOBCPOHTY HONTOX Hb

Current affiliation or study —
0pooruith apxanmk Oyii axun acean cypy Gyi cypryynb

Aftermarket Commercial Solution Advisor at

Barloworld Mongolia LLC - bapnosopag MoHronva

XXK-g XyaangaH aBantbiH fapaax acyyaan
XapuyLcaH MIPraXxKnaTaH

ABSTRACT OF BACHELOR THESIS — BAKAJTABPbIH AXITbIH XYPAAHYiA

Countries and companies worldwide strive to reuse their raw materials. At the same time, developed
countries like Germany have achieved good results with glass bottle collection from the consumers. To
learn from German experience, this paper provides a literature analysis of the development and success of
German's glass bottle return rate. Mongolian situation analysis is done based on the APU JSC, which collects
their shipped glass bottles of the products from market. APU’s reverse vending machine implementation
feasibility study is calculated using Net Present Value analysis and payback period method. In addition,
using a comparison of glass bottle collection flow diagrams of Germany and Mongolia, and “WasteAware
benchmark indicators”, missing gaps and essential areas to improve in Ulaanbaatar are identified. With the
help of German’s experience and practices, suggestions are recommended to APU company.
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Current affiliation or study -

0nooruith apxanmk Gyii axun acBan cyp Gyi cypryynb

HSE at Premium Concrete - MNpemnym KoHkput
XXK-g XABDABEO

Scholarships during the study -

Cypanuax xyraljaaz aBca Tarranar

e GMIT scholarship (50%) - MITUC-nitH
H3P3aMXKUT T3Tran3r 50%

e DAAD scholarship, 2020-2022 - 2020-2022
oHA [epMaHbl 3pAMUIH CONMALLOOHBI anbaHbl
LELEYEN

Professional internship place -

YiinaBapnanuitt fapnara XuicaH KOMnaxu

e Khanlab LLC - XaH Jlab XXK

e BGM Distribution LLC — br XXu 9m
AnctpubrowH XXK

e Millennium Challenge Account-Mongolia -
MoHron gaxe MsHraHbl COPUATBIH CaH

Bachelor thesis topic —
BakanaspblH AUNNOMbIH C3/19B

USUKHBAYAR PUNTSAG - Determination of deoxygenation rate of
. Selbe River and its purification study - Can63
NMYHUATUNH 8COXBASP

rO/IbIH ©6PUIree L3B3PLUYYI3X FOPUMbIT
XYUNNTOPOTUMINH XaHAMKNIAH XIMXKIIT

Graduated study program —TercceH Mapraxun TOAOPXOMNOX 3amMaap CyANax Hb

Environmental Engineering -
Xyp33/13H Byl OpUHbI MHXXEHep

ABSTRACT OF BACHELOR THESIS — BAKAJTABPbIH AXJTbIH XYPAAHIYiA

The Selbe river is one of the major tributaries of Tuul river, which flows through Ulaanbaatar city. The total
length of Selbe river is 36.6 km and it is located in Tuul river Basin, where around 46% of the Mongolian
population is concentrated. However, in recent years Selbe River has lost its original state and appearance
due to unplanned and unregulated urbanization near the river area.

The purification system of the Selbe river, the Streeter-Phelps model, is used to describe the self-purification
distance, critical oxygen deficiency and critical time of the Selbe river. Therefore, the deoxygenation rate k1
and the reaeration rate k2 constant are determined during the thesis study.

The mean deoxygenation rate constant k1 is calculated using two models, namely the Thomas slope
and first-order function methods. The results showed that the first order function model is more suitable
for describing the deoxygenation rate k1, which is 0.1070 and 0.2465 correspondingly in 10 and natural
logarithmic base, because of sampling standard deviation are 0.0236, 0.0543 respectively in natural and 10
logarithmic bases of statistical analysis.

The mean reaeration rate constant k2 is estimated using 22 different models for the reaeration rate
calculation. Jha (2001) model results are valid, because it had lowest sampling standard deviation of 1.009
compared with other models. Accordingly, the mean reaeration rate k2 in Selbe river is 3.91.

As a result, using the hydrological measurements, deoxygenation rate k1 and reaeration rate constant k2,
the critical oxygen deficiency distance in Selbe river is calculated 4.14 km with critical oxygen deficit 2.43
mg/L and 0.25 days of critical time applying Streeter Phelps oxygen sag model.
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CLASS
OF

ZANABAZAR ALTANGEREL - ATITAHT9P3/INIAH
3AHABA3AP
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Current affiliation or study -
0pnooruitH apxamx Gyit @xun acBan cypu Gyii cypryynb

New Product Introduction Coordinator at
Barloworld Mongolia LLC - bapnosopag
MoHronna XXK-4 LLnH3 6yT33ra3xyyH
XapuyLcaH M3PraxXuaTaH

Professional internship place -
YitnpBapnanuit Japnara XuifcaH KoMnaHu

Ert Shonkhor drilling company - 3pT LLloHxop
OPOMANSrNIAH KOMMaHK

Achievements during the study -
Cypanuax xyrawaaHj rapraca amxunt

Sport Festival: Volleyball (gold-2, silver-2)
basketball (silver-2, bronze-1 - MITUC-ninH
H3P3MXKMWT carcaH 66MOrMinH TSMLI3HA 2 MeHre,
1 xypan meganb, rap 66MOrunH TamU33HZ 2 anT,
2 MBHIeH megfanb

Bachelor thesis topic -
bakanaspblH AUNNOMbIH C3/13B

Graduated study program -TercceH Mapraxun

Industrial Engineering -
YWnaB3IPANNAH UHXKEHEP

Reusing and collecting used glass bottles

in Mongolia - LUnnsH caBanraar gaxviH
aluMraax 3apvum OpHbl TypLuaara, TyYHUAr
MoHrong xaparkyynaxag Tyarapy 6y sucuitH
X3P3rN3rYAniiH XaHanara.

ABSTRACT OF BACHELOR THESIS - BAKAJTABPbIH AXTbIH XYPAAHTYiA

In 2018, The capital Ulaanbaatar of Mongolia generated 1.4 M t/a waste and from that 319'000 ton is glass
waste. Glass bottles take 4000 to 1 million years to decompose in the environment. Glass bottles can be
reused approximately 25 to 50 times depending on its quality. Imports 118 million glass made products and
it costs approximately 33 million dollars. Furthermore, 30 million dollars of glass bottles are imported and
thrown away like a paper cup. If glass is produced by using recycled glass, it reduces related water pollution
50% and air pollution by 20%. Mongolia has a demand for glass bottles using usage since Mongolian
beverage companies exist. Mongolia rapidly needs a system of glass bottles reuse and collect them from

consumers
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['epMaHbl SPOMUIAH COJ‘IMJ‘ILI,OOHl:TiltﬁiI?aHbI ToTraNar
GMIT Scholarship
Mongolian Government Scholarship

semester abroad study
STUDY COMPLETION GRANT
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Graduated study program —-TercceH Mapraxun

International Management of Resources and
Environment

BaliranniiH HeeL, Xyp33/13H Byl OpYHbI O/IOH
YICbIH MEHEXMEHT

Current affiliation or study —

0pooruitH apxanmk Gyii axun acBan cypu Gy cypryynb
Capital City Housing Policy Agency
HuicasnniH opoH cyyLiHbl 60AN0rbIH rasap

Bachelor thesis topic -
BakanaspblH AUNNOMbIH C313B

Redevelopment of Ulaanbaatar Ger area
YnaaH6aaTap XOTbIH r3p XOPOOMbIH AaXUH
TeneBnent

NOMIN GANBAATAR -
TAHBAATAPbIH HOMUH

ABSTRACT OF BACHELOR THESIS:

Ulaanbaatar's ger areas are undergoing replanning and redevelopment, but due to compliance with
procedures, laws and regulations, lack of funding, and the availability of engineering infrastructure and its
capacity, the scope of ger areas has been expanding, air and environmental pollution has increased, and
the rights of citizens protected by law to live healthy and in a safe environment continue to be seriously
violated, and has reached this point while mitigating solutions are being sought out. Due to insufficient
funding, the government wants to partner with the private sector to re-plan and redevelop the ger areas,
but the cost of construction of infrastructure adding to the costs is high and there is a price deficit, so the
private sector has limited financial and economic opportunities to recover the expenditure.

The private sector can carry out the construction of the infrastructure works in the PPP design-build-finance-
operate-transfer type, but the cost of engineering infrastructure work is high, there are tariff due to losses in
heating transmission, there is a long repayment period and they have insufficient financing sources. In case
of partnering with a housing construction company, the cost of the external engineering infrastructure work
causes the cost per square meter of the building to increase and the housing to be sold at a higher price
than the market price of affordable housing. In such a situation, the legal entity implementing the project is
interested in carrying out external engineering infrastructure works on a build-to-transfer basis in order to
implement the proper management of its capital.

As a result of the financial and economic analysis, if the government solves the problem by investing in
infrastructure, the government, the private sector and the beneficiaries can all benefit from the project of
re-planning and redeveloping of the ger area. If the external engineering infrastructure is solved with state
funds, the following type of PPP model can be successfully implemented. Such as:

1. The project implementers will acquire land from the government for the construction of high-
quality and affordable housing and conduct replanning and redevelopment of the ger areas.

2. The government will give land to project implementers in the form of land subsidies, thus
conducting re-planing and redevelopment of ger areas

3.  Re-planning and redevelopment of privately-owned land is financially beneficial to the
government, private sector, and beneficiaries.
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Scholarships during the study
Cypanuax xyrawuaaHa aBcaH T3Tranar

Scholarship for a Semester at TU Freiberg,
Germany

Fall Semester 2020

XBHIY-biH ®painbepr vx cypryynuintH 2020 oHbl
HaMpbIH CeMeCTpI/II7IH TITranar

Current affiliation or study -

0pooruith apxamx 6yil axun acean cypy Gyi cypryynb

CEO of Smart Lab LLC

Cwmapt J1Tab XXK-uiH rynuatrax 3axvpan

Professional internship place -

YiinaBapnanuitn fapnara XuncaH KoMnaHu
Hydrogeological - Environmental geological
research project Of Ulaanbaatar area by
Ministry of Mining and Heavy industry
YYXYAamHbl 3axuanra Ynaanbaarap XoTbiH
reoakonoru- M’maporeonorMnH C3a3BYMICIH
cynanraaHbl Tecern

SHINETSETSEG LKHAGVASUREN -

“ Bachelor thesis topic -
NXATBACYPIHIMMH LUMHALIALAM bakanaepbl AUNAOMBIH C3/13B
A ment of soil heavy metal distribution in
Graduated study program ~Terccen Mapraxun Nalaikh district, Ulaanbaatar, Mongolia

Ynaanbaartap xoTblH Hananx ayyprunH XepcHun

International Management of Resources and
XYHA MeTannblH TapxanTblH YHAINr39, cyganraa

Environment
Baliranuiin HeeL, Xyp33a3H Byl OpUHbI ONOH YAChIH
MeHEXMEHT

ABSTRACT OF BACHELOR THESIS:

Soil ecosystem services, like all ecosystem services, are critical for meeting societal needs like food and
energy provision, as well as overcoming societal challenges like climate change mitigation and adaptation.
Large amounts of harmful pollutants are being discharged into the environment as a result of increased
industrialization around the world. Mining, a complex industry, has a wide range of environmental
consequences that affect nearly every element of life on Earth. Mining operations are regarded as a major
source of metals that can be discharged into the environment, polluting rivers and accumulating in high
concentrations in soils and sediments.

Soil aims to increase understanding of the significance of soil functions and related ecological processes,
according to the investigation of Geo-environmental Mapping and Assessment. Therefore, heavy metals in
soils are most interested do to a research on geo-environmental side of soil and related parameters.

The thesis investigation has based compartment between recent and previous similar investigation reports
and chemical analysis of soil around UB Nalaikh area.
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International Management of Resources and
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Current affiliation or study -
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GMIT- Associate to graduate studies
MITUC — AxvcaH TYBLUHWIA CypranT xapuyLicaH
M3PraXKUATIH

Bachelor thesis topic -
BakanaspblH AUNNOMbIH C313B

Introduction of ISO 21001:2018-EOMS

to Mongolian universities and colleges:
opportunities and challenges

I1SO 21001:2018- BonoBcponbiH banryyanarsiH
MeHEHXMEHTUIH TOrToALoOor MOHIObIH KX
A337, Cypryynb, KONANEXWUZ HIBTPYYA3X Hb: [laByy
Tan, 60N10MXK BONOH XYHAP3A B3PXLLIIN.

URANGOO TURBAT -
TOPBATbIH YPAHT00

ABSTRACT OF BACHELOR THESIS:

The 1SO 21001:2018 — Educational organizations — Management systems for educational organizations,
seeks to provide help to hundreds of millions of learners all over the world, and with millions of educational
organizations to evaluate the degree to which they meet the requirements of learners and other stakeholders,
and to improve their ability to do so [1]. The ISO 21001 standard follows the high-level structure, where
clauses 4 to 10 (Context of the organization, Leadership, Planning, Support, Operation, Performance
evaluation, and Improvement) present the requirements for a management system for EOMS [2].

For the Mongolian educational sector, specifically for higher educational organizations: universities and
colleges, the 1ISO 21001:2018-EOMS is brand new approach for a successful Quality management. Initially,
ISO 21001:2018-EOMS was introduced in 2019, later on, in October 2021 it was translated and officially
issued as MNS I1SO 21001:2021.

In Mongolia, some universities and colleges like the Internal Affairs University of Mongolia and the Mandakh
Institute, private university, have already obtained the ISO 21001:2018-EOMS certificate, but the largest
state universities such as the Mongolian University of Science and Technology (MUST) and the National
University of Mongolia (NUM) are still in preparation.

The first transnational university in Mongolia, the German-Mongolian Institute for Resources and
Technology (GMIT) - founded in 2013 to transfer the German engineering know-how to Mongolia - is
committed to obtain the new ISO standard for Quality Management in educational organizations as well.
Additionally, private colleges like the New Mongol Institute of Technology (NMIT) showed interest in the
new ISO standard as well. The awareness of the importance of Quality Management in Higher Education
Institutes (HEI) is driven by the Mongolian National Council for Education Accreditation (MNCEA) and is
supported by the Mongolian Ministry of Education and Science (MEDS).

According to the International Organization of Standardization (ISO) - founded in 1947, headquarters
in Geneva, Switzerland - the implementation of I1SO 21001:2018 will contribute to internal organization
improvement; communication; higher employee motivation; higher productivity; and less complaints
from students and staff, also contribute to financial performance improvement, and the attraction of the
university in the awareness of potential students.
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