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MOHAYHUIITII

1970-aan onwbl myHn, 3uC33C MaHai OPOHA re0NOrH, yypXaii, yCHbI @K axyHH canbap 3puHMTIi
XOIKHX, OPOMIUIOTHHH a)UIbIH IPINT X3P3TLRI 9PC OCOK IX/ICIH. YHNABIPIINHIAH aNUIbIH OCONTTIH
YANJaH reoNoru-XanryymblH SKCNEAHL, aHTrH, YCHbI aX axyiiH KOHTOpYyHaJ ©pMHIH HHXEHEepYYA
axknax 6omk, ynupanara, 6ymu 30xHoH 6aiiryynanteii u eepunent rapy I'eomoru-yyn yypxai,
YcHsl ax axyH, Tynu spuuM XyuHuii saMabIH YHIABIPNANI-TEXHHKHHH X3NIT3CT OPOMIUIOTHHH aXHII,
anba XapHylicaH M3praXKHITIHTI Goncon. 1979 onn TyXaiH YeHiiH HaM, Tep, 3aCTHIH LHHAABIPI3P
AOTOOANO0 OPOMIIOrHHH MHXEHePYYAWHT O3NTraX WHHABIP rapy, 3H3 MIProXUIMHH aHTHIAr aHX
MYHC-niin IAC-uiin TYY®-rin Yyn yypxaiit TOHXHMHHAH XapbsaH XHYIJUTYYJDK 3X3JICHIIC XOHLI
3ayra3 45 xun 6omkI3.

1979 oHbl Hampaac “AWMIT ManTMANBIH XaHryysnslH ©pPOMUIOTHIHH TEXHHK, TEXHONOTH”
MIPIaXJIa3p aHXHBI 3JICANT aBY, HUAT 25 XyH ancyynsu 1984 oun epmuiin anxHbl 13 MHKeHepHir
GanTraH rapracan Gereen eHrepceH 45 xwnmiin Xyrauaann ['eonorH-xaiiryyisiH epemanereep 289,
ra3pblH TOCHBI ©peMIUTereep-88, ra3pbiH TOCHbI ©PEMIOr-0N60PIOAT XOC MIPraKIIP 117, HHUT 541
Gakanasp uwkenepyysn, 47 Maructp, 8 HOKTOp, OpMHiiH HHITT 550 M3Pra)KHATIH 631TraracaH Gakina,

©HrepceH OH XHTYyndn OpMHiiH HIKEHEPUAH MAPrMICHIiH canbap-biH  Garmax XyHwit
Heel, cypranT-cynanraaHsl Matepuamnar 6aas Gaiinra 63xokwk npcaH 6Gaina. Dayras Tyc canbapt
Opemuneruiin uwxenep (Drilling Engineer) xetenGepeop Gakanaspuin-40, Maructp, HOKTOpbIH-15,
HUAT-50 rapyii XyH cypanuax, MIproxuiH 6 6ariu, 2 aKHATaH @KWK Gadraariii JoTOp,
npodeccop-3, n3a npodeccop-1, nokTop-4, MarucTp-2 axunnax Gaiiraa Gerees 3PAMHIAH 33par LONTOH
6arw 67% Gaiina.

Manaii ©pmuiin 6arw Hap MaHait rapurniin AHTapkTHI THB33C MOHrON ynchIHXaa anc 3yyH
XAi3raap XYPTAJIX YY>KHM HyTar OpOH 3aia epeMAnertiin TEXHONOrH-MEHEXKMEHTHITH OPreH XypasTait
CyAanraar sBYYJDK, TEXHONOrH 60N0BCPYynant, namiyysRanT, HHHOBAUBIH Yill XWUlaraar AByyJbk
Gaiina. Manaiin 6anTroracon ©pmuii HIKEHEPYY TOPO/IX 3X OPHLIX00 OHLOT Gynau Gypa aMKHITTai
@KHIUIaXbIH 33parud, Asctpany, Apman, Kasaxcrau, Ilepy, Konro, Maspuran 33par Asm, Adpuk,
Asctpany, JlaTuH AMepHKHIH OpHYYyan aMKWITTail axinaxk Gaiina.

Opemaier racaH Gairanuiii IIHHAUIN, TEXHUK TEXHOOTH, SAUITH 3acar MEHEXKMEHTHITH OJIOH
TaNIT Yill @KWUIaraataii, esepmeLl 6erees epren XapaIrnasTii MIPryKIKIH CypPraiT, WHIKIIX yXaaH,
YAIABIPNINHIAH YHIIINIIP aMkwITTal axumnax Gaiiraa OPOMIJIOMHAH canGapblH HHIT XaMT
OJIOH[] 3X OPOHA00 OPMHIH HHKEHEPYYAHHAT GINTIIK IXICHUI TYYXT 45 )unuiin oitn Manguunroar
J3BLIYYK GaiiHa.
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MINERAL STUDIES OF THE K1ZB1 AND K1CC LAYERS OF THE TOSON -
UUL DEPOSIT IN THE TAMSAG BASIN

Gu JUN?, UUGANBAYAR Dashbaljirt

IChina, Wuhan, Gha University of Geosciences
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Abstract: For this study, samples were collected from the Tamsagbulag field in Dornod, and the results were analyzed
through mineralogical examination. Electron microscopy (SEM) and X-ray diffraction (XRD) techniques were utilized in the
analysis. Samples taken fromdepths of 2167m and 2305m in the Tamsagbulag oil field revealed the presence of minerals
such as montmorillonite, illite, kaolinite, hematite, and quartz. Spefically, at a depth of 2167m, smectite, illite, kaolinite,
hematite, and quartz were identified The average clay content of clay minerals in the Klcc format was 5.5%, while the

average clay content in the K1zb1 format was 5.6%.

Key words: petroleum, s@dentary rock, Xray, electron microscope

INTRODUCTION

To the south, at the southern end of the Hailaer and
Tamsag Basins, there is a emay ground and a film
center uplifted towards Baransabal. The southern section
of the Tamsag Basin consists of eml structural
sections, including the eastern sectiondaie section 2,
middle section 3, and back section 3. The structure is
divided into three main sections, with a part of the
inclined section. These structural components include the
right oblique elt, the right sulcolumn rope, the right
reverse rope beltthe central sugolumn rope, the
central belt, the East Asian depression belt, and the left
fault-side broken nose belt structural belt.

The rocks of the Tsagaantsav Formation and the
Lower Zuuntayan Formation in the Tamsag Sag are
predominantly composedof two types of rocks:
sandstone and conglomergi@de rocks, along with
volcanic tuff sandstone, tuff conglomerate, and volcanic
tuff.

I Tsagaantsav Formation Of the rocks in this
formation, 73%are volcaniepyroclastic rocks,
while 27% are volcanic rosk The western and
central parts of the depression are mainly
composed of 25.8% volcanic tuff sandstone and
26.2% volcanic tuff, with the proportion
decreasing towards the eastern-depression.
The rock mass is primarily made up of
conglomerate, with 490% matrix debris, 10
40% feldspar, and-30% quartditharenite.

1 Lower Layer of the Lower Zuunbayan

central depression. The rock mass is mainly
composed of feldspar and feldspar sandstone,
with 40-80% feldspar, 1210% feldspar, ath10-
30% quartz in the feldspar composition of Zone
Il in the lower layer of the Zuunbayan
Formation. The rock types of Zone lll in the
Lower Zuunbayan Formation are feldspar and
lithic sandstone, with the chert composition in
this zone being similar tcthtat of t he
zone. The percentage of chert in thisneo
ranges from 30%, feldspar from 80%,
and quartz from 130%.

Figl. Geographical location of the Tamsag basin

Field of Study:

The Tamsag Basin is located in Dornod Province
(Figure 1) andincludes the oil exploration areas XIX,
XXI, and XXII, covering a total area of 25,609 kmz2. The

Formation: This formation consists of 80% TosonrUul XIX field, a part of this region, spans 7,764
igneous rocks, predominantly sandstone, withsquare kilometers. Geographically, the traot area is
about 14%volcanic igneous rocks. Although situated on the Mongolian Plateau, with an agera
sandstone is the dominardck type, volcanic surface elevation of 640 meters. The region is
tuff sandstone is interspersed throughout thepredominantly covered by grasslands and is



characterized by a dry climate with significant diurnal The results of Xray diffraction were calculated using

temperature variation. Access to the cenfdhe Tosor

Wragg.€ _

Uul XIX field is relatively difficult, with threemajor dirt

roads totaling approximately 553.5 km in length.

Methods and Techniques Used in the Research:

CQi 0t —

P

where isf = The angle of incidence of the beads

In this study, samples were taken from depths ofPacing between formatio 1 =Depends on the
2167 m and 2305 m in the Tamsagbul divdx. The coefficients used for Cu, Mo
microstructure of the deposits was analyzed usin this study, Cu was used
sanning electron microscopy (SEM) and -ray hosen.
diffraction (XRD) to investigate the types and histories
of the minerals contained in the samples. The result RESULTS

§<-ray diffraction (XRD) analysis was conducted to

were processed accordingly. For theray diffraction . . :
b gy ¥ determine the mineral content and types present in the

analysis, the samples were prepared by dryimgnttat

room temperature, and cukizP} gndiKice ifognﬁ\tloqﬁ.y%re g Ulystyates thg
determination. mineral composition of the samples taken from a depth
of 2167 m at the Tosebul deposit. The identified
minerals include smectite, illite, kaolinjtehematite,
, quartz, calcium, and pyrite.
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Fig. 2. X-ray powder diffraction pattems of samples taken from the depth 2167 nTasonUul deposit. The major mineral element of this
sample is smectite (S), illite (1), kaolinite (K)ugrtz (Q), calcium carbonate (Ca) and hematite (He).

Fig 3, shows the mineral composition of the sampleidentified smectite, illite,kaolinite, hematite, quartz,
taken from 2305 m at Tosddul deposit. The minerals  sulfur and pyrite
are
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Fig. 3. X-ray powder diffraction patterns of samples taken from the dep895m atTosonUul deposit. Thenajor mineral elementof this
sample ischlorite(Ch), smectite (S), illite (I)kaolinite (K), quartz (Q), calcium carbonate (Ca), sulfur (S) and hematite (He).

In
mentioned above, it was determined that thimerals
present in the samples taken from a depth of 216Gt m

the microstructure study of the two samplesthe TosorUul deposit include pyrite, clay minerals
(illite, smectite), and quartz.

Fig-4, Scanning electron micrographs showing the mineral composition of the samples takéim at TosonUul deposit5 0 0
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TABLE 1.
ELEMENT Weight %
Spectrum11
Sodium 0.3
Magnesium 5.8
Aluminum 6.8
Silicon 16.9
Sulfur 0.5
Potassium 1.0 Fe
N TR TETTRr AL TR Y PR
- T T T T T T T T T T T T T
Calcium 43.0 0 2 4 6 8 10 12 14 16 18 20
Ao 22 Full Scale 100 cts Cursor: 0.000 keV|
Iron 23.5
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Fig-5, Scanning electron micrographs showing the mineral composition of the samples taken 230Fos@tUul deposit5 00 & m,
and 100 em micromagnification i mages of s

ELEMENTAL COMPOSITION OF THE SAMPLE

TABLE 2.
ELEMENT Weight %
Spectrum10
Sodium 0.0
Magnesium 5.4
Aluminum 8.1
Silicon 324
Chlorine 0.3
Fe

Potassium 1.8 _F:: Zn Zn
Calcium 216 0 2 4 6 8 10 12 14 16 18 20

Full Scale 100 cts Cursor: 0.000 ke\/!

The microstructural and elemental analysis of Additionally, the table preents the absolute content
samples taken from a depth of 2305 meters at the Tosonf clay minerals in various blocks of the Tsagaatsav
Uul depositrevealed that kaolirgt slag clay, and illite  Formation and the Lower Zuunbayan Formation at the
type clay minerals were abundant. TosonrUul deposit. According to Table 3, the clay

Microstructural analysis of the samples from both themineral content in the Tsagaatsav Foioratis 5.6%.
2167 m and 2305 m depths at the Toethn deposit The primary clay mineds identified are smectite,
indicated the presence of significant amounts of clay andhlorite, illite, and mixed smectite, with their respective
quartz. percentages being 2.2%, 1.3%, 1.1%, and their relative

content values being 38.8%, 23.0%, and 20.8%.

CLAY MINERAL CONTENT IN KITFORMATION IN TAMSAG BLOCK T19

TABLES3.
Absolute content of claymineral% Relative content of claymineral%
2
3]
WellNo. | & | £ o |2 |2 |,35l,38 3 e |E B |,85 ,35
[ Q = 3 o LxSLXxXx> |0 ] = o x> L x>
N L% = § 5 =S T |=S& 8 Ug) = § s |7 SE =&
T 193 20 0.7 0.9 0.3 1.9 36.2 46.5 17.3
T197-1 8 3.0 0.2 2.7 0.5 6.4 46.9 3.1 |42.20 7.8
T 19-7-2 12 4.6 1.5 0.6 6.7 68.7 224 9.0
T 19132 30 2.1 0.9 1.3 4.3 48.8 20.9 30.2
T 19-21-2 2 6.8 0.8 4.8 12.4] 55.1 6.5| 384
T 19-24 24 2.1 1.9 0.6 4.6 44.6 42.20 133
T 19-25 11 1.7 1.7 1.3 4.7 35.8 36.00 28.2
T 19-26 8 1.7 0.9 0.3 2.9 58.8 31.6 9.5
T 19-27 9 3.3 0.8 0.3 4.4 76.6 17.4 6.0




1008 11 3.9 0.1 0.9 4.4 9.3 41.7 0.8 |9.7| 47.8

21 0.8 1.2 0.3 2.3 34.7 53.4 119
T 1929 20 1.2 2.6 0.5 0.8 5.0 235 51.1 |10.3] 15.3
T 1930 25 0.8 0.5 2.7 4.0 19.6 12.5 67.9
T1931 14 0.8 2.6 1.1 0.5 5.1 16.8 51.9 [21.2 10.1
T 19-34 49 14 0.8 1.0 1.7 49| 28.8 15.8 20.8 [34.6
T 19-36 39 1.7 2.4 2.0 1.6 7.7 22.3 30.8 |26.21 20.7
T 1940 58 4.9 0.1 1.8 0.2 7.0] 70.0 14 25.7 2.9
T1941 14 0.2 0.9 1.9 2.0 5.0| 34 18.2 38.4 |40.0 0.0
T 1946 19 3.7 1.0 1.3 6.0 61.9 16.4 21.7
T 19-46-1 28 3.4 0.7 15 27 8.3 41.2 8.5 |18.1] 32.2
T 19-56 96 3.2 1.6 0.7 5.5 58.2 29.1 12.7
T 19-X61-1 12 17 1.3 2.0 1.9 1.7 |86 19.9 15.1 [23.3 221 19.6
T 1962 14 1.1 4.4 0.2 0.7 6.4 17.2 68.8 [3.1| 10.9
T 19119 3 2.6 1.8 0.6 5.0 52.0 36.0 12.0
T 19125 11 2.9 0.7 0.6 4.2 69.0 16.7] 14.3
Ta A2452 22 1.7 1.1 0.6 3.4 49.6 31.6 18.8
[Ta A56-54 11 1.2 2.3 0.9 4.4 275 52.1 20.4
[Ta A7052 21 2.0 1.6 1.9 5.5 35.8 29.7 345
IAverage

0.2 2.2 0.7 1.3 11 0.1 |56| 4.2 38.8 12.2 |23.00 20.8 1.0

According to Tabled, the average absolute content of Formation, and they mainly consist of illite, kaolinite,
clay minerals is 5.6% in the Lower Zuunbayan chlorite, and smectite.

CLAY MINERAL CONTENT IN K1ZB1; FORMATION IN TAMSAG BLOCK T19

TABLEA4.
Absolute content of claymineral% Relative content of claymineral%
Well No. fgnple g Q @ R 2 2 g o -
n ¥ ) n ~ )
T 1931 10.0 0.4 2.6 0.7 0.3 4.0 10.0 65.0 175 7.5
T 19-36 23.0 11 34 2.0 0.2 6.7 16.4 50.7 29.9 3.0
T 1933 5.0 0.1 2.0 2.8 2.9 0.3 8.1 12 24.7 34.6 35.8 3.7
T 1969 100.0 0.7 2.0 1.0 0.4 41 17.1 48.8 24.4 9.8
T19-7-1 20.0 3.9 0.1 1.8 0.9 6.7 58.2 15 26.9 13.4
T 197-2 32.0 2.4 15 0.5 4.4 54.5 34.1 114
T 197-3 16.0 1.6 13 0.7 3.6 44.4 36.1 19.4
T197-4 29.0 3.0 1.2 0.8 5.0 60.0 24.0 16.0
T 19-7-6 18.0 2.4 1.6 1.3 5.3 45.3 30.2 245
T 19-56 12.0 19 3.1 1.7 0.5 7.2 26.4 43.1 23.6 6.9
T 1965 8.0 1.3 3.9 0.4 5.6 23.2 69.6 7.1
T 19119 2.0 0.8 11 0.3 2.2 36.4 50.0 13.6
T 1978 1.0 0.8 9.1 13 1.8 13.0 6.0 70.0 10.0 14.0
T 1955 66.0 12 1.3 0.0 15 4.0 29.3 32.9 0.8 37.0
T19551 | 12.0 2.2 1.0 0.6 3.8 57.6 27.2 15.2
T 19552 6.0 6.7 1.2 3.6 115 57.9 10.7 314
T 19553 12.0 4.9 1.0 1.6 7.5 64.9 13.3 21.7
T 1988 14.0 2.0 0.6 11 1.1 4.8 41.5 12.7 22.7 23.1
T 19-89 14.0 0.6 3.3 1.8 0.8 6.5 9.3 50.5 28.5 11.6




Absolute content of claymineral% Relative content of claymineral%
Well No. - [Sa™PIe 2 @ e I 2 2 @ o .
n ¥ O n ~ O
T 1991 38.0 0.9 0.6 0.8 2.3 39.1 26.5 34.3
T 1991-1 14.0 2.7 1.8 0.9 54 49.6 33.2 17.2
T 1992 20.0 1.6 3.1 1.2 59 26.5 52.5 21.0
T 1993 30.0 2.8 15 11 5.4 52.6 27.1 20.3
T19933 | 36.0 3.0 17 0.9 5.6 52.7 30.7 16.6
T 19112 12.0 0.6 1.8 1.3 0.4 41 14.7 441 31.2 10.0
T 19113 60.0 0.8 1.8 2.7 0.6 59 14.2 30.4 45.8 9.5
T 19114 10.0 16 2.7 0.7 0.6 5.6 28.8 47.9 13.1 10.2
T 19115 20.0 1.3 13 1.0 3.6 36.6 36.3 27.1
|IAverage
2.0 1.2 15 0.9 5.6 0.1 35.0 21.9 27.1 15.9
CONCLUSION mineral content being 35.0%, 21.9%, 27.1%,

In this study, samples were taken from thebaiaring
layers ofthe TosorUul deposit in the Tamsag Basin,

and the following conclusions were drawn based on the

mineral
1.

analysis othese samples:

Analysis of the 216meter samples from the
TosonUul deposit revealed the presence of
smectite, illite, kaolinite, hemadéif and quartz.
Among these minerals, quartz was the most
abundant, constituting 32%, followed by clay at
41%.

Samplestaken from a depth of 2305 meters
showed the presence of minerals including
smectite, illite, kaolinite, hematite, and quartz.
Litharenite with the highest quartz content, was
found to be 26%, while clay content was 34%.
The study of the absolute conteof clay
minerals in the Tsagaatsav Formatiadicated
that smectite was prominent in blocks T34,
T19-40, and T1941, while chlorite ad smectite
were observed in block T1261-1.

The absolute clay mineral content in the lower
Zuunbayan Formatiomvas faind to be 2.0%,
1.2%, 1.5%, and 0.9%, with the relative clay

5.

(1]

(2]
(3]

and 15.9% (excluding smectite).

The absolute clay mineral content in the lower
Tsagaatsav Formatiowas 2.2%, 0.7%, 1.3%,
and 1.1%, with the relativea} mineral content
being 35.0%, 21.9%, 27.1%, and 15.9%.

The mineral composition of the Tsagaatsav
Formation and the lower Zuunbayan Fotima

in southern Tamsags generally composed of
smaller minerals with weak structure. Detrital
sandstone is the prima component of lithic
rocks, and the proportion of volcanic lithic
rocks increases towards the upper parts of the
Lower Zuunbayan and Tgaatsav Formations.
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Calculation Steps

The following is one way to perform the calculation. It
may not be the best way.
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METHODS OF DRILLING FLUID PREPARATION

GAVIN Bright!, BATMUNKH Erdenechimed

! Austraia, Perth, Australian Mud Company
I sdeetsdz, v ZzZOOdzB OOIsOte, MSM ¢ tsd3f Oded

M dzB 5t5 B Oted » -d3! 2 dz thaOnyokR:ed@ mgmco.net

Abstract: The selection of drilling fluids type during borehole penetration is influenced by factors such as the type and
characteristics of the rock formations, as well as the drilling technologysed. Nowadays, the variety and application of
chemical reagents have expanded significantly, tailored to specific geological conditions. The role of drilling fluids in Iting
operations depends not only on their type, properties, and selection but alson the methodologies employed in their
preparation. This study focuses on the methodologies for preparing drilling fluids.

Key words: Drilling fluids, chemical reagents

The concept of diling fluid refers to all types of whi ¢ h i s designed t o optim
working fluids used for the purpose of removing andoperations and reduce environmeritapbact.
cleaning the drilled cuttings from the borehole. Initially,  In this artide, we focus on the technology for

drilling fluids were used to transport the drilled cuttings preparing drilling fluids. During drilling operations, the
and cool the drill bit. However, over time, aslldrg preparation of drilling fluids must follow an optimal
operations have progresseaitad deeper and more composition and technological process that account for
geologically challenging conditions, including unstablethe specific geological and temical conditions. Faire
formations, the fluids have had to perform multipleto adhere to these conditions can result in issues such as
functions simultaneously. differential sticking, loss of circulation, swabbing or
In order to adapt to various geological challengessurging, the risk of fracturing the formation, stuck pipe,
there has beemm need to improve theroperties of cuttings degradation, hole wall erosion, and holenfilli
drilling fluids, and this has led to the use of additionalproblems. These iges are largely due to improper
chemicals and reagents. Managing the properties angreparation of the product, which does not follow the
applications of these additives has become essential. recommended guidelines, as well as insufficient mixing
MSM Group is the official representative of Boart and blending of the solution.
Longyear, AMC, and REFLEXleading global suppliers The process of preparing drilling fluids involves
of various mining drilling equipment, in Mongolia. AMC calculating he required chemicakagent concentrations
provides a wide range of higjuality, environmentally and mixing the components in a prescribed sequence.
friendly drilling fluids for the Mongolian drilling sector.  The properties of the drilling fluid are significantly
For drilling companies in Mongolia, checal influenced by the characteristics of the chemical reagents
reagents for diling operations are typically purchased used and the methodology employed for fluid
from countries such as Russia, China, Australia, Soutpreparation. These faat® play a crucial role in the
Korea, Canada, and others. efficiency of borehole penetration.
Globally, companies that manufacture drilling  There are several key factors to consider when
cleaning fluids include Schlumberger, Halliburton, Bakerpreparing drilling fluids.
Hughes, Weatherford Internatiwal, Nalco Champion 1. Water properties: The properties of water have a
(An Ecolab Company), OMNOVA Solutions, Linde significant impact on the characteristiothe cleaning

Group, and AMC, among others. fluid, and three main factors are involved in this: pH, salt
AMC forms part of Imdex Limited, a leading mining content, and water hardness.
technology company. | mdex6s { vV iHgdrogen ioh soncentratitne(pH): Miee pMa r k
leader in reatime subsurface ietligence solutions. Ae level of water indicates whetherig acidic or
company delivers leading technologies to the global alkaline. The scale ranges from 1 to 14, with
minerals industry and target nomning markets. The pure water typially having a pH of 7. If the
company also provides downhole instrumentation, data pH is below 7, the water is considered acidic,
management and analytical software for geological and if above 7, it is alkaline. Bentonite mixes
modelling via its REFLK brand. Together AMCand best with water when the pH is between 8 and
REFLEX offer an integrated range of products and 9, and it e&hibits the highest expansion at this
services to enhance clientsd oppl.eAdditibnally,rasa pH of ®, pdymers
AMC, with over 30 years of history, At AMC we perform optimally. The pH level significantly
develop, manufacture and supply a comprehensive range affects sample vyield, borehole stability,
of quality drilling fluids and specialtyproducts to prevention of loss circulation in the borehole,
mining, water well, HDD, CBM, civil construction and and the viscosity of the drilling flujdnaking
tunnelling industries worldwide. These products are it crucial for the preparation of drilling fluids.

complemented by our integrated range of equipment,



1 Salt content: The salt content in water should be fully dissolved before adding the next
significantly affects the loss circulation in the (bentonite), and finally the polymer shid be added to
borehole, the thickness of the cake formed orachieve a homogeneous mixture.
the borehole walls, the viscosity of bentonite 3. Mixing: The most critichstep in preparing drilling
based drillim fluids, and their ability to mix. fluids is the mixing process. Mixing should be carried
Mineralized water has little effect odry, out with a special mixing device for 3® minutes,
powdered polymers, but it negatively impacts which is essential to ensure that the solutsuaniformly
the viscosity of liquid polymers. Water used blended. In practice, many companies fail to use proper
for preparing bentonitbased drilling fluids mixing equipment, leading to inconsistent mixtures
should contain less than 5000 ppm ofwhere the solution does not blend evenly, and settling
chlorine. occurs after some time.

f  Hardness: Water containing calcium or 4. Monitoring and control: It is important to regularly
magnesium ions is referred &s hard water, measure and monitor the properties of the solution
which can complicate the preparation of prepared according tbe technological procedure during
bentonitebased  drilling  fluids.  The drilling operations. Parameters such as density, viscosity,
permissible level of calcium should not and sand content should be checked eveyhdurs, and
exceed 100 ppm. Using hard water forthe results should be recorded the drilling operation
preparing faming driling fluids is journal. This helps ensure that the solution rteans its
particularly challenging. When drilling intended properties throughout the drilling process.
through  ahydride or certain  shale
formations, drilling fluids are often REFERENCES
contaminated with calcium. Water with a
high calcium content increases water loss in  [1] AMC, "Drilling Mud," Australia, 2004.

the borehole and slows the intetian of [2] Undar maa, D., "Geologlkz Explo
bentonite with water. TechnologyParameters Dependent on Mud Powdering: A
Study," Monographic Work, Ulaanbaatar, 201

2. Optlmal content: TO prepare a d“”mg“ﬁld_w_lth the [3] Undarmaa, D., "Study and Comparison of Reagents Used in
appropriate  composition IfOIT the Cha—_raCte”S“CS of the Drilling Fluids," Critical Issues in Drilling Operations in
formation being drilled, it is essential to follow the Mongolia, 20086, Issue 1/8.

ingredient proportions specified in the product datasheets
for the bentonite, polymer, and other chemical reagents.
Additionally, when preparing the solution, the order of
mixing must be followed: the first substance (water)
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INNOVATION AND SUSTAINABILITY

SAMUEL Williams?
1Canada, Moncton, NB, Major DrillanLLC

MtsdzB 5ts B Oted m
Major Drilling Group International Inc., established

in 1980, ist he worl dés |l eading

drilling sewices for the mining industry. With over 1,000

years of combined management expertise, the company

operates globally, maintaining field operations and
offices in Canada, the United States, Mexico, t8ou
America, Asia, Africa, and Australia. Major Drilling
delivers a comprehensive suite of services, including
surface and underground coring, directional drilling,
reverse circulation, sonic drilling, geotechnical and
environmental services, watesll drilling, coaktbed
methane exploration, underground perowess and
longhole drilling, surface drill and blast operations, and
various mine services.

Technology and Innovation

Major Drilling is at the forefront of tdwmological
advancement, leveraging cuttilegge solutions to
optimize drilling operations and enhareféiciency.

1 TrailBlazer Rock5: This inhouse analytics
system tracks drill function pressures, water
usage, and other metrics in real time. With
advancedanalytics capabilities, Rock5 enables

-3is T df ts BadpeRvdiliargs@majordrilling.com

Major Drilling Mongolia LLC is a branch of Major

p Dudlwng @reup Interhatiosgh Ba@,ioael of the davorld's

foremog providers of specialized drilling services to the
mining industry. Leveraging decades of global expertise,
Major Drilling Mongolia offers a comprehensive range
of drilling solutions tailored to the unique challenges of
the Mongolian mining landscape. Wia focus on safety,
innovation, and sustainability, teempany continues to
advance its operations through cuttiedge technologies
such as digitized rigs, automated rod handling systems,
and analytics tools. Major Drilling Mongolia's
commitment to exdkence ensures efficient, reliable, and
responsible sefwes for its clients, contributing to the
development of Mongolia's mining sector.

e s ——— I

precise and efficient operations,
turnaround times andhcreasing productivity.
By flattening learning curves and accelerating
crew training, Rock5 also boosts safety and
operational transparency, setting navdustry
standards.

reducing
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TrailBlazer SafeGrip: This automated handeee barrels, rods, and casingé in various configurations,
rod handler ensures théfieient handling of drilling SafeGrip enhances safety and adaptability across
components. Designed to add or remove core tubes, diverse site layoutand rig models.

TrailBlazer Aqualink : This innovative module freezing during winter operations, Aqualink
allows drillers to regulate water flow in real time via significantly enhances both ustainability and
seamless communication with a flow controller at the  operational efficiency.

~ water source. By conserving water and preventing

KORE Geosystems offers a comprehensive suite of the mining and exploration sectorsarticularly in core
Al-driven solutions designed to enhance productivity in  logging and geotechnical operations. Theaimproduct



revolves around the integration of-fbwered tools that
streamline workflows, improve consistency, and deliver
significant time and cost savings. Below are the key
services proded by KORE:

1. Drillside Scanner & Ingest Algorithm:

K ORE 6 s dd®gcanhet, m combination with
their Ingest algorithm, captures higluality
RGB ortho images of drill cores in real time.
These images are structured for further
processi ng wiolttibns, KrGRIEYO s
that core box numbers and core block values ar
accurately recognized. Capturing these images
at the drill site preserves the cores in their most
pristine state, preventing mechanical damage
that could occur during transportation. Theada
i s t hen transmitted
Starlink, providingrenot e access
team anywhere in the world.

2. Segmentation Module KORE® s
module utilizes Al to perform essential
geotechnical logging tasks such as depth
recovery, RQD calculations, fracture counts,
and solid core ratings. Traditialty,
geotechnical logging is timeonsuming and
often rejected by engineers, who tend to
perform their own
driven approach not only saves time but also
creates an witable geotechnical database,
improving overall productivity ash consistency.

3. Geology Model Algorithms KORE® s
powered Geology Model algorithms automate
core logging tasks, reducing the manual effort
required and enhancing consistency across
geologic4logs. This results in faster processing
of core data, which félitates quicker updates to
geological and resource models. By improving

the speed and accuracy of core logging,
KOREO® s solutions |l ead
recoveries and enable more efficiensaerce
management.

4. Spector GEO for Visual Core Logging
KORE alsooffers Spector GEO, a visual core
logging tool that eliminates many of the
manual, timeconsuming tasks associated with
data capture from drill cores. This tool enables
users to log cores mtely from any location
with an internet connection, allowingrfgreater

flexibility and collaboration across
geographically dispersed teams.
KOREG6s product suite is

entire core logging and geotechnical workflow, reducing
the ned for repetitive manual tasks, improving the
quality and consisteey of data, and ultimately leading to
faster decisiormaking and better resource management.
These solutions not only increase productivity but also
offer significant cost savings to minimgerators.
Commitment to Safety

Safety is a core value at Majorrilling. The
c omp any 6 deading safety stangards are upheld
by welltrained crews who proactively assess and

t osustdfna@bieEufuie. c |
t o TrailblazingtheiF@turet 6 s

manage risks. By collaborating with industry leaders,
Major Drilling ensues that its safety systems meet or
exceed government and clientarsdards, delivering
superior outcomes while prioritizing the wélking of its

employees.
Sustainability as a Guiding Principle
Sustainability is central

In 202Q the company formalized its global ESG
Framework, embedding sastability practices across its
@pkratisns. The company addresses critical industry
challenges, such as decarbonizing digsstered
equipment, reducing water consumption, and increasing
workforce diversity. Initiatives like modernizing its fleet

with autanation and handfee systems underscore
Maj or Drillingés commi t men
oud Vi a

Major Drilling is redefining industry standards by

S e g meaontbiaingresearch and development with cuttiedge

technology to tackleanventional challenges. Its suite of
innovative tools, such as SafeGrip, Aqualink, and
Roc k5, exemplify t he comp
innovation and operational excellence. Through its focus

on safety, technology, and sustainability, Major Drilling
continuesto lead the way, offering exceptional value to

ma n u a lts cliemtsgagdi simaging thK fOtR&di specialized drilling.

www.majordrilling.mn
Facebook: Majobr i | | i ng

Al
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[@ Figure 2 Input form of basic drilling parameters.
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[ Figure 3 Calculating form of rheological parameters.
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[ Figure 6 The result form of the hydraulic parameters optimization.
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SHORT TERM 2020-2025 MEDIUM TERM 2025-2035

m Critical Near Critical ® Not Critical N m Critical Near Critical ™ Not Critical
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4 Lithium Dysprosium 4 lelum
Uranlum . Nickel
Umnlum
Electrical Steel Cobalt
Nickel Gallium
3 Magnesium ::"‘;52'9
Platinum S Silicon Praseodymium
it Neodymium Magnesium .
AL Terbium Silicon Carbide @ Terbium

Alumlnum

Cobalt :
Copper Graphite f.’.f.ﬂ!ﬁ““"’
Gallium
3 Elecmcal Steel Platinum Neodymiunj
8 Fluorlne

Alumindi Fluorine M
Copper 8 . langanese
2 o Silicon Praseodymium 2 Titanium
Manganese

Titanium

Low Importance to energy High
Low Importance to energy High

Phosphorus Tellurium Phosphorus  Tellurium
1 2 3 4 1 2 3 4
S N
Low Supply risk High £ Low Supply risk High ¢
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