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coal seams are number ddiei nc oamd senadriengexpartredy
roman number s i n t he erlyavi arptoa It ganit faonrd t he e
Ukhaakhudag coal deposMotnsg.ol Tilrme number of <coal
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Ukhaakhudag and Tavandormhmpgwmsi tdoanl odepdsei tTsav ar
The studied seams 111 ,etl Xad .andl1 X9 C).al Sseraes 20
t he Baruunnaran coal dDeepTdoselrteIasrueEeIrdqecnaeShmmlhilabBed
H500, T500 and U500. have been conducting F:
Expl oration of t he B gpreuwrmongaragpm i coaxlomgdeposi bn
started in 1950 by a podntBaguwomwpmpaofBnRdepioant a
Mongol i an geol ogi sts caamduc¢thiengdegpost udywasf t
identi fied i n 1983 cAolnspoo,si then co@dl st hweer eBa |l
identified to be of tH{&8ymaambaandetokahg, coal0232
(e. g. by petrographi oalceoeompmowsiitommentwait situidt
reflectance and proxi imaganarnal ytstees) Uk T & &k mad a
coking coal reserves degosBasuunnar an coal
deposit are seams |11l T(he50@)oadndqUAGi (y500¢per
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t o expl ain t he compoafi t2.0h6 iwn-3 2)e6lbaawthb.n®, 6@a
pal eoenvironments. 23.81 wt. %) ash content
matter content varies fr
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1b) The tr-bosnheéeeadi Ve vidastuo(t@mo7) coals based or
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t he mabdasisnubextendi ng whem wasi 826 kme iASTM syst
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Baruunnar an) and was wiotlhdiend drmae f miud dbeaarhbPyeg
nor mal , wrench and thihasanfalugodis Raer matrieosnul (t B
transpression (Fig 1 chh.e Tavantol goi For mat i
Extensi ve drilling Ressil as gedloomsi sttshe n 19
Baruunnar an coal depolsatteri soyp &t Khodbamiadd| el h
Permian Tavantol goi Fiomtmat tuema t Snb a hleo wNearr aann d
val l ey The NW and SEréseadahy Wwaul tseofthéae
Nar an val |l ey ar e al il gnddstwiatth g rvaopl hcya n  f tf
sedi mentary uni ts of delpesimi ddlee elacple du plpyer De
Devonian Tsetsgershand 2P®2rlmat iTohne adnadt av owasa noo |
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SAMPLI NG AND METHOWS s used t o determine
A total of 34 <coal sampl asi werematbéeltecbadeht o
seams | |1, | XG and X.usSedm o Idetier me ngosead f un
the central open pit and seams | XG, and X ar e
exposed i n t he western RESBSUIL-IMACROSKCOPILE he
Baruunnaran coal deposit ( FCGHA.RAX)T.ERS &ar CISI | I
13 m in true thicknesGeneThad |ty uebrti lgihda k neasmsd o
seams | XG and X are rel atlisveanwd raire wmj thin
respectively (Fig. 2afiepddiet canll pamploens nwet
collected from theamebeaeseatms tiHd ramdaf [iXnG, o nXe TF
intervals (Fig 3) . ar®hicrotnetean ned ai n swpnpdre s:
(sampl e nNumb-d580 HB3)0O0IlWwdrein the | ower part o
taken from seam | 1|l andarlt5 @afndseseam Kgalwhsialmp |l t
(sampl e nNumbdb690 T500mppttars only in the mid
Uus00-u6no_06) wer e t ak(eFni gf r o) .seams
| XG and X, respectively (Figs. 2a and 3).
The coal briquettes Qeale pepteparaghiac cobmpos
Mongolian Geological Cbert salmplLaborfatoor ys eamd
chemical composition @mani mranél § mernitcsh) iorf maate
ash wer e detreaymi h & d o ribgnsecnétnicnei t e, wi th subor di
( XRF) anal ysi s at thei tSGhbRLad Sr9a0thary, -4i6mer t
Ul aanbaatar. Proxi mat e¢eodndd;yslilsptansv Dee rid) 2r nva dn
in the IﬁEmoerragtyorRyEB(ﬁfurcesthe studied samples
The macer al anal ysi s pwraist ecarcarlonaute, omuar
prepared briqguettes umncdaenp omefnitec taemd Iviaghtesudir
MOTI C BA310 Pol Mi cPescopgeapihy dfhet he Bar u
| aboratory of the DepparesmemtuwspoffofllGeogagyncand e
Geophysics, Faculty ofcoE[drottheISmiidreqesyiN odent
University of Mongol i awerd&@he deobali fisadhplfe omSQi
74@B4 was used to detefmisne@i macersadmidgrusumi t e,
content . The | CCP 199maccrliansistief,i cmmt cbhnistyes t @am
for vitrinite, inertinieterandedti dgtriom tienewdas nu
di fferentiate the macertalusxc.t uTha ssppaocriinng theet we!
the counts was maintalhpdodetrOi r2i tmem waenrde 4d0eCt e
counts were taken om @ackrabmpgteupl SO 7404
wa s used to measur e vitrinite random
refl ectance. Vitrinitee Wi t hin the vitrinite
The vitrinite random tefbegctanoéet wasannme aseurred
on a FOSSIL #10 726 ideantodcepe Wiolhotael i nit
LEI CA DM4 P camera i madcéeérall aibnortahteortyel ofvi t r i
fEnergy ReEEGurdhse examiheatgehowastrinite subgro
conducted using a 20x Cwddnmoitfeilcd antiitoen ooccucluarrs | ea
under Zeiss oil i mmer shioomp gemEe® uld) .maTshse irna ntdloimr
vitrinite reflectancel awmse smearsdirietds fcroolno rf irfatr
points i n each sampl grayThé Fimppsa.n %dt rainndi t & a)
random reflectance valtedoovwére nt henscbahbcobuat e
using the FOSSIL #10 seamstéeil|l prbyGamndTKeand
samples subjected to walolxd maft ev arniad bylsd ss iweerse
analyzed to determine7bmoi sCol epdatsrhi,niveel aand
matter, and sul fur ¢ onstuebngtr.ouMNS 0GB/ TWe2IrD:vaA QIS5
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Coll odetrinite occurs smal movaltedustshapesesn e
i n t he ground mas s (Figam X5as awhi t@B).ol or e
Vitrodetrinite mostly( BPicg.ursb)as rounded and
el ongated shapes i n minor amounts.

Il nertinite. fusini t-e Lipgnite cGeanrearcalelryi,z ed p dryi nwae
preserved cell struct wremsnswiltlhl hamdet XGe f [Xe can
t han ot her macer al s ef ongietread nf oems(.Fi §he 5c9
Semi fusinite cell | umémnms gt e gfrialyl e dn wsietahm niilnle
matter, (mostly clayanmi nXersadgge gtFi g ome6 adje.gr
Funginite is rare in ¢é6€ams. | bd amd BXE. arCdit n ¢
present in seam X. -ltt lrcecaud ss tnrouscttl uyr eass (ii rgg |
celled structures andi nssmalall vraoruynidnegd sihmpelsa
(Fi g. 7c) . Macrinite Thecprs r agoa pphioa sc oamrpd s |
structureless in the Isxx@msX (aFrieg.br5&e)f.l yMdorcium
appear mostly as small el ongated round shapes
with high reflectance.PeSeacorgataipriitce ccoamptoesn tt iiosn
i n coal s of of the TBa&r uwwuhninratreaenn deampsies. ob
Secretinite occurs aswengubbaudie¢dnhpt edalshppt
in seam |11 and oval hawmd -famagqmdemrt asrhya pdbrad & fnr ¢
seams | XG and X. Al sos,t riuct shesvsarmnwergr ehiddmi n
relief (Figs 5b an

d &6)..5 lvnoelr.t%)d,etwii tnhh t s-ub o
y WY : 4

Fig.Phtoo.t omi crographs of macerals in coals of seam |11
white I|light and oil i mmer si on. b, c and d phetomicro
coll odet tsiercirted ,i-fnbh tieSiectee), | Bdt)e IC ni t e.
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Fi g.Phéb.t omi crographs o macerals in coals from seam
under reflected white | ight and oil i mmer si on. b,
reflected whi-gemi Fughnictodal) o b8t r Codu ttieni t-teg | i @Y t €T,
e) sxcretensperandte) S
39. 3 vol . %) a8d 6 | ivmotiesp)e. Er o(ml .t2he i nertinite
Mi ner al matter-16.adgesdlomMmiom &.. B3 veEeIl . %), (Fig.
(Table 1 and Fig. 4). appears i n mi nrOo.r3 avnool u.n%

Secretinite H#Nan@esvolr &m
Vitrinite. T h e vitrinite magceenrealal Igyr od@criesases UuUpwe
domi nat ed by S®Il. 100t wddibhn%)t eSemibf 8si nb6t & vahgws
(Fig. 5d) and -TH.19 odema dahii niet e( 2blet7ween 1. 2 t
(Fi g. 5a). 8T&@lindterWi(daiBi t e var i-e.s3 bwdlw.e?
vitrodetlr.iénivtod . (%9 . areihessodetutndant e varies f
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5b) . I nertinite macer ahner Bair edi6tad3f evtoBle. 8%)hy aparw
all ochthon processes. amount of i pt-14i 8B8evobhc
Mi nerals are found in a
Liptinite. Sporinite ranges farnodm 101..69 tvool4 .% vol . %
(Fig. 5d) , cutinite varies from 0.3 to 2.2 vo
and | iptodetrinite varlireis Col dbmt 81 bnitobe 3ddmivioa
The sporinite appear s awidt hv abrriie@Bt fSrgawvay 1 .&® | ocrosl
the studied coal sampuarsi.esl tBBioth Rat 8& ¢ kRiag . t
col or of sporinite,m nwhic¢lkl-1Isikgegveawslt.s% . OFi ¢
met amor phi sm, i s hi ghevri ttrhoadne tiiOn. B8s evaemso 6. X0G 3a n d
X
Inertinite. Fusi ni te vdmBi s vforl o
Petrographic composi tisoenc roeft isneiatne -1MXaG8g e | f. 100 r F
The petrographic anal yamids maxs i o mel 7/teér dveasin. %
coal sampl es t aken fmiomo r s am g il XiGt eda.ndda sv o0 b b &
identified three diff &hentl owt rcuccrttuernetd . dfn viod e rd
structures -frafgmemat arywes badehti fied in the I
fragmentary, -baansdalf.r alghmemmeaswl nert odetrinite coc
of macer al group analb.s@ svoflar%e. seam | XG ar e
shown in Table 1 and Fig. 4 . The samples from
seam | XG show they ar EptimitoB'poi seprdt ®f macédéraalgse
amount of v-6 @ r2 nivtod . %B.94atvdo!| . % ( Fi g 6f) Li
| PO RAN cngth 0.1 mm 'y
3t “1~3—
Fi g.Phbtomicrographs of macerals in coals from seam
under reflected white Iight and oil i mmer sion. ¢ an
whi t e Idaolhltotagl-cCnl kt e d etha li iCiditfte.en gTici tFg and d) Cl ay mi
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0.-46. 7 vol. % and c u43i 1Bildergniter Faunsgiensi tfer odno md .nAt es i
vol . % (Fig. 6c). 5.-113. 9 vol . %, with subor
) v ol %, ABa.cOr i nv dle. %

Petrographic composi tiionnerotfo dseeRarn®@ nX¥ b b . )L, 0 s e mi
The result of coal peidt.r3ogvabh®) f rde.mvic t dreei nstb) xe
studied samples from Saami x4 tia e(ndl.iF%)e d Fbh ags a |7
fragmentary Hbmadafragmectargys in
the coal . Liptinite. Spor i nd9t B ¢al 5 %) and
Vitrinite macer al €9 .d&(Mi9rbdt ev o Wi ©oh d42e 0 domi na
vol . %. Inertinite andminptihipeMdodewmnidhid)arE€0
to moder azf. 6atvol 1-19% . a&nd 3.1
vol . %, respectivel y. Mheei alermaini €ée macer al s
this seam are ower tMiameri anlermatnti é re amarctee mtl si
S eams 'l and | XG (Tahlne g2 neermrd !l Filgo.w 4t)o. nMidneerra
matter range from 7.85tM® viod. .5 vida/l. S®BamTihied ,i
vitrinite macerals comt emtd 1lils95gveonle.r% lilny sse am ||
vitrinite macer al s c ofitge.nt4)i.n Ct g, tsniol i @atah e r
studied seams. Col | et elnidniotteh earr emi anbeur nad asn tw earte
50.8 vol.% (Fig. 7a) wiatmplceosmmiomomoltlhed etthriena t
(1132.63 vol . %), whi | e naetltienri teo satrley porcecsuermnst aisn
smal |l er a-hmo8nwvel () 5(€rgckgb)amddfi ssures of
minor vitr-adétwobhi ¢ . (Ma.c3erals (Fig. 5d and 7d

Tabl Peftrographic composition and ash content of <co

Petrographic colmplosdcddalonsd & coal sea&mcoal seam

Macer a%) (vol .

Telinite 1.-8.7 0.-191. 2 1.-57. 9

Coll otelinite 6 .-389. 0 1.-322.5 9 -560 . 8

Tot al telovitrin®tel. 4 10-33. 9 1553. 7

Vitrodetrinite 0 .-13. 6 0 .-03. 8 0 .-13. 9

Col l odetrinite 21-3¢. 5 22-35. 5 1223.9

Total detrovitriniie. 1 22-38. 9 1328. 4

Total vitrinite 4366.5 3961B. 2 4260 . 8

Sporinite 0 -46. 4 0 .-160 . 4 1.-%.5

Cutinite 0.-23. 2 0.-3x. 3 0.-%. 1

Liptodetrinite 0 .-%. 3 0 .-46. 7 0 .-48. 9

Tot al l'iptinite 1.-8. 6 3 .-164 . 7 3.-18. 2

Fusinite 3.-260. 8 2 -108 . 3 4 -193. 9

Semi fusinite 1.-68. 1 1.-8. 9 0 .-43. 3

Funginite 0 .-2. 3 0.3 0.0

Secretinite 1.-151. 8 2 .-111. 8 0 .-%. 7

Macrinite 1.-62. 8 0.-%. 6 0.-33. 0

Micrinite 1.-72. 3 2 -167 . 6 2 -5%6. 2

I nertodetrinite 1.60. 2 0 .-56. 6 1.-20. 8

Total inertinitel13-36. 3 18-49.5 11-26. 3

Mi ner al may ter (vol.

Clay mineral 1.-43. 6 1.-70. 5 1.-103. 8

Si | eous mineral.-%. 5 0.-3. 4 1.-43. 0

Carbonat e 1.-101. 3 0 .-43. 6 0 .-88. 7

Pyri e 0.-33. 8 0.-23. 9 0.-27. 3

Ot he mi neral s 0 .-0L. 6 0 .-01. 3 0 .-03. 4

Tot a mi ner al 6 -136 . 8 1.-151. 09 7 -157 . 5

As h ontent

( wb) 10-25. 9 3.-187. 3 13-26. 9

(o]
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Carbonate mlLhe3 alwol (bh®&raceerized by dominan
common in coals of seamd lilnle;rtwimiit . sResaobkbss
mi nerabs5 (0o0b. %) a3n.d@ cpypiotsed (@f3 | ower t han
vol . %) appear to be hmagberal 1 (sfiagn 18l)I. t han
seams | XG and X. Cl ayT hnei ncelraaslssi fiincaseam bfFfIl mi
(1-436 vol. %) are | ess wihtahn tie tcdlea ssainfpil ceast ifaror
seams | XG and X. Mi-notr heotchwerrocnianreirtael smi (c.ol it
0.6 vol.%) in seam Il lanapp®acotoebponeéesr Ity etql
to the content i n seamadcdrXa&tdl aoadmXo s(iTtaibdre. 1)t
Clay-4(6. vol . %) and carbonat ee midreemr ®&las e s, i n
(1-436 vol . %) domi nate, iwhilhet eomeomndebabel . %
such as -pyb6itvel ( %)43 6sciolailcsa (toBresponds Wi
vol . %) and ot#de miohembadrson(ilt.hdtype coal s. Al
seam | XG are found i ncomfnoorrm awiotumt ¢i t(rTiarbé ret i t
2) . The coals are dominantly
The clay. §1.vhl . %) amchd cgebenat ¢y t he s ame
mi ner a6 .s7 (Wal8. %) ar e oibnseerrtviendi tien a&amdherower <!
amount s I n seam X, whlnarceasal$he content of
pyrite, silica and ot " - "‘Vlmmte -t sty
same as those in seam

Mi crolithotype

The microlithotype of d X
wer e deter mi ned by t | of
Bustin et al ., (1983) i ed
mi ner al matter free ( l s o
seams | || I XG and X a 1i nan
trimaceralic microlit!/| e wi
l ow cl arodurite, wi t h fied
bi maceralic microlith:i (rinertite @ ( F
8) . :

U)sing t he ternary di Clarodurite al
(1983) seams |11, I XG i ed
duroclarite microl it A Dt ohd S €
composed o f high Vi t Liptinite Inertinite € N t
r an g| n g -V 5 0 5’] 4 8[ 9 % a |AThebandedbrlghth)alsoflllseam Tbebandedbrlghtcoals
macer al content fr om éigzgzggzg g(r)zlsltoctolz:l[ssz?TXG seam ;)";z(;:r?(liid coals of X seam hl I e
iptinite maceral ¢on i to
vol % (ie reported o NE %ﬁ&..ba Ia§)c representat.i
The two samples from @gnifixa Bho(tBuétnintehteal.
field of clarodurite microlithotype, whi ch [
composed of vitriniteCheimieratli rciotmpoahddi an pti n
macer al s. Nonet hel essS$eadgnsal $1 lof IcxXG@r cadudr i tXe
mi crolithotype ar e c¢ ongphoasreadc toefr i ziegdh ebrf .iOndew W th %
macerals than vitrinithdadadealt. hwigihl e olkiapg t il
macerals contain highet0.t7anwts. %)olamd i howo &alos
clarodurite microlithdt3y3l. 9701 Wb, %)t.hr €be spmpKX
from seams |11 and X sdawpdwnt weé ETampeéed andonFig
seam | XG ar e classi fThed asahs cloinm&dér arlaincg e s
microlithotype of viwtr.i%hermni seam whlilch where
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Tabl ¥oBatile matter content and vitrinite reflect
Vol atile %hatter wt . Riaflame %N
Cnouanlmesream (daf . bmasis) (
Range Me an Range Me an
L1 26 .-4806. 79 29.81 0.49323 1.02
| XG 27 .-360. 90 32.87 0.D188 0.81
X 33 .-07. 82 35.79 0.D491 0.81
coal (Ch4) (Table 4). oQoales win hselaimghltllly. hiHg
vitrinite reflectance caomd eindogOdBf222S vh e %l caweerr
of seam I11 (Table 3 awtd %)i,g. -840 .wO0. % averagin
The samples from seamsanldXG\/IgaﬂthOXthe%dwtbhb@ve
characterized by si miwtar%)v arsi eltoiveessr ocbmparned n
random refl ectance ramndi fSYOCRaComn@. Mg O% i tho s&.adn
% (mean value 0.81 %) caomd efnrtesmO-AB5 FAWwWB. Yoo a0 e 9 & ¢
% ( mean val ue of 0. &1 . %) &Errdels® ewt | oelaw.er ag
Therefore, seams | XG and®%)X iameseadams $ XiGi eadd ea sc
gas f at coal (Ch7), 1d 8n tceonktjsnngo scecdamO | (1 @ h 6a)n,d fl
coal (Chb), and cokiawegr acgoea lec@.ntCehmt) obyP
Mongolian standards, adnd skaogh Xvalhat ialveg r/Bfg e/n @
high vol atil e A bitudbnbuswt .b%, talver &AGd M80. 6
system (Tabl e 3) higher compared to the a
i n seams | jJOyv aarnide sl-XH4z.. @ m | :
Maj or el ement composi twitom®e afi t o aln aasvle pragreg eod
The major el ements datfa oimOr08tllwe . &0 alnda alveo fagte
three studied seams i garsihowf.rBonnwil0a®l and . avlienre
ash of seam |1 I,(i295.6802Righeataede & y4f. 0o @wtl . % and av
wt . % and average of 42wtwt%n %@Qnd wMn@ -Gabhgwdi foa tw
AlO; ( 828B. 3 wt . % and aawaegeagege o6f 10G..A3 wt . %. T
wt . %y 2-B8D7 wt . % with aAkOav S0aCxred;a hFded MBO ar e | €
wt . %), -BaO4 (@&t 9% and awersaegensofl | 1% aaBnide sl-BfG9% mr i
wt . %) , MYyo. 7( 4wt7. % avevtadd naondO9alter@gean@es Wi .

wt . %), ( OLi5@ wt . % wi th Oa+40l. Z2vet apeanwd average 0
0.9 wt. ) 0dAdwWwP. % avefagmdgp52.w . % and averag

wt . %) . Mi nor ,Oc offDt. e3mtt . e m KX, which is | ower ¢
averaging £ Y Owt®B1%Wyt, . %Wrawi utehs i n seams L1 ani
an average 0., MEBO0-6vI5 %ytcaind e ¢-D. Nawt . % and a\
and average of 2.9 wt O%R. witt. %yasoff ouenadm t Xai st
content of MnO i-On. it hwte.ocs eamt | ®f ] W ht sO oxi de i |
and average 0.1 wt. % (sTlaibglhet 14y) .hi gher tha@ t he
I n seam | XG the aydPaden coemamnt bl of TRieOGaviem ag
83.9 wt. % and aver®gesearms/ IwWtl., %) XaGhdanNda X ar
(0013 wt. % with aver ade 36f wdo. 2% whd%)D. wdi wh. %,
are higher than thandverr agemmamny entsseaanf KSi O i
NaO in seam | 11. Howevregl, atiitvealsy |iweh ' &lgme s h e
aver agendSONx ont ent 1 n whhiel eoveehwmi nlgG i s char
seam X T av ed:q ¢26 .c@cnotne netnsOSa il @M | are pr
r

c h
De( 2233.. Bd we . %) cBewmi ner al s, wh i
f 8.-@Q. wthé) aanedr iMnéd ¢ dDly@dli gdu e
cHl €ar
f

oo <"=

0.2 wts.i%)i ciem ursi ecaamdmi yalr .
t he average content s above

84



Demberelsuren et al., 2023. Mongolian Geoscientist 28 (57)

percent

KO MnO

wei ght

n

S@ CaoO MgO N a0

concentration

el ement s

n uMmh@ rA pO;

Tabl Blapgor

Sampl e

P20s
coal%)se

TiO FeOs

2

~—

S
«

D OWLWLWOLW LWL © ToRTo) LY WVLOAHO© WO )
o' ocoocococo 110000 A O gIAY A1 N0 d 0o ol
- . - - - - -0 - - - . - . - - - - - . - - - - - - -000 -
oCococooco 000000 COpOCoCPOCOOoo0%P0000 0o o©

LoD bW DOD®
7965 345244424

O WD LWL OLOHLODDO
45221223 NI OMm™

OO coPooCPocoocococooo
TR gty OmD

1112121112211211

OO o 000000000
AA OO A A M

OCO0O0OONOOOOO OO0O 21111217

OOOOO@OOGG @OO OOOOOOOOOOOOOOOO 00000003

OOO D © o 0o O 0 OO 1 DD DO
86975 ™ R 90 3233242334232113 2424335
o™
N o )

75545 HSE © 0 =gy 0000000000000100 00000002

w WoweH, dYOWI g~ O 10 O S 1o
SNoow | N Lo .W8367 23251445 R S N 2333

+—
17761 27238 o~ cono™ 20401000 2588 Q°°g°”
w0 Nwn o] mm5 O 10 O ToNToNTy) O O —IO LD >
Qoo No ™o 7377 5a4225463139443818m218 312
243554346375 < 0010200300000100a0000000
oW & WO <% w 0 WL O © @ O LD 10 ©
N ® OO AA®D  ° 4287765317233800?11721321
.o e
00011000400012a0020410110000001 000 oo0oo®
o o o o -

LW LW TR DO JIOW © 4 g NPT oL Lo
nAd™ost Mo~ NOCHo Townw N . v .o© .784 NHA OO mPO~<
. A g o 8353 CINBOR A C .
0P o AP PN 0P —o 4 © 3128 NagtaNaw
ToNToRToRToNToR T} ToRToRENToNTe! To R To R ToRTo R To R Ts) <X 1w ®

18872559758 oo 3689310999759 o~ ™SO ©

lll - - l - - - - - - . . - - - - - - -
16665500008 oo 1BOB&51050&00 oBomo°Be°
69614972668381 0 OPOANP MM~ < © 9814
* * * * - - - - - . - - - - - -90 - * - - - - * - * .2 - 4 -
LWOOOpgmmaN OO0 o< oL OUNCPOCoco©0w v <o 4435

o™ — —
55552&329_&&2&552

NOOMPoTOP ndHoomdH®®©

o)
AT/ N g AN N A~
NAJOTO AT u~0

511511@1
©© O g ON (o ©
N O (PO o ©
PO o I g ©

vwooN" o c~Nhhaanm~a M~
vt SYSgOPTnooo~o oow
A NMNMITNDONODOOAHANM O ANMNMTOONODOODOANMT IO O ANMNM<TOHO O
000000000 HAHAD 000000000 Adddddd D 0O0O0OO0CO0O D
T e  F F F  J  F  Fy  F F F I~ y I  FY IY  1+
0000000000000~ 0000000000000 O0O0 =~ 000000 =)
D000 0O00O0O00O00O0V 0000000000000 O0O0 UV OO0OO0O0OO VY
LOLLLOWLLOLOOO > WODODLOLOLOLOWOLOWLLIOW > OWOLWLWLWLW >
IIIIIIIIIIITII< FFFFFRFRFRFRFRFRFRFEREREZ DDODODDODDODOL

ST EToNOIFT O oo
VW EWGONLNGY M m <

2005

Cont iRuedmti aclk Grnuds tGa(o ,

UCdpper

dijlt(te‘
= o
s _ggoTvo
g_=° m,ososh
oAmmmé;.%p a ©
x g—ng ) o
@ "~ o Lo - 0c
BYoFo o ©
. T c
>c—pcof - 38
8 — O = © c
VENAE NP -
EX<E%5 mi o_0T
o _ > B =zo0
-X.|Ceknc
5] TS @SS ©-
o o ®B
o o8 a
€ . s3Soc+-?aco
=] ~—ow o~
opmszs g _cc
4 © € =
—zol05-gHST
voogE,Le8%gD
£ o msc ~sSQE
wgE-_88 3%
OET3ITs84wase
"nERB~o—RAEQ -
2050350 FHIEEE
svoc- LESPEs
—0oo V¥ _ HO©
thShOh.|mnm£ ©
—= ~Neo=ggE”™
2 0 N 08,
OC>n . ,mw -0 -
mbeSflrr$mSh
I<IZeQeBZS
o = N
© - ©
T O
Ceeeu.anRv_X
X _© © _mll
Orh|a8a7_
t|® neglﬂee
vy o> NOO
ooz~ Pym c<
- F2zc _gEE
Swn &W — . —0O0
OC.—- 200 O v — o o

85



gteiaa n
d ( TwPal o

hec
da
ratm

i
pbn
t

pi anrdai nteatteer st h aGte |
e fRmMresdrevdat swam

0]
u
r

Demberelsuren et al., 2023. Mongolian Geoscientist 28 (57)
\W
S
u

(

— T dd - A4 - cC Cc A — - A4 - Q) —
— = (SN =T o I o — dltow e, Soo oo L = g
vng2o 4 —e= €0 g 8T 0? © .co_ ©  © o
022230 Sco ¢ o o EZ 00T, . szw _Z_ o
S o c S © () 3] — = °- 3o
> 00g2AzS- 0% BOL @ _gm-EnTcz" EC s~ Z ®o=c
.@__mala .haaSFsre\r/ e+.|n9wl u.l nS| Y 050ma me - UI..Le+a
h C S
6.D|I .0..IeW - X o ®.— rDW\tmRUS/OzIO euaeb © nhd = E rm
oS5+~ < e O T g o° © . E © o0o—_D B2,
© o) y— t“lan —~ 0 O».am - n c c - erl+|
o 9mer o Q. @ = I woc T2 0 -0 35 — pauua)mWOe -
Bow630 cloT 00 asmHOSoe EO0E 00 00X o=7. o3 <X
W&f@.&hmppa Mht,yCu e = - TV.A.Urr _. Same hthhg.&QIS/
S~ o - R B oo ¢ Or.mu..l.m - >N 20 5TE c a(;.w..l TWQmw
Mr.&,ﬂld@ulh.lm = amOnuotcme«.hle_S.IQ XecPg +~° o mkW, 9=
.leh@@m. o g 2020 22— 9B g_ 00 ©, Em,.—_P2 o-_ 0 .- opHo
o 2 = ©C 3= LT w o ok — ¢ © %)
w2B-Fs ugsE BT S o —-_3-0 o0 .- o o — o0 € g |Xa+.O
BEgR-8%c gsE_Trcme®E—.x 2 —=X0_+Y Taw > g0 _ = F=
2°88687 g gcTEB c_gwT S,080%_wowdnccO,. .S E_ cTo V=
~coce8— g—a= = & 0 Swco 3T T nmevv «© VB 0w —Pp. 02" oot
& - & S B — c c ¥
o®cs50808g .mmae@wué..a)ro -9 a ENw .E>5 V0 T 00 o o Ot
OFP S gx9Lp—E0d8 T 0- X > C—0t>_ o B—_ 0O oc._ovcocc. &Y
(o) b — = - - © — - ©
o — o cS o+ X < T
o, ® (ORI o nx o ~ © ®
rles n ko) S —— — O m — @®© - | Sn ©
UppA(e>n =T 9= o SE3 %o EE -
© - c® _c - ofe i B E = o
~s?%%0 x 0 c. sSoT > > —N~w SEE = e ®o .
() . O.— ek wi » -
Tewmhl)e C Yy o O Z®o_ . §31 FE w2y
..LaRudenn| + - L _ a5 X4 PY SMftle
y— n8nu00p| = + o dGa c o rA."mOMGS
o8- —0 _ o ©2 © X owcw g geg It g
=2l vco>- -C 2o -0Ee |3 t1 EAFu-e
L > ©-— c—0O._ 5 m+ - H S c oo o * 52 Ek)ﬂe.l.lD
. — — [72] S.II
O — - _Ffooo _o co o3 m PS L & Oo___
c_c© I —~ CocC o _0O Ra— N +— = 4 Zw S 0 -
VEET _®T O @ w—— —— Mln > 2 IR g [V~ o,
==0q 0OE.0 -c oo —OoELQc £ % g RE or.
WeT o0 B ©— ~ Fe °© o 3 *ee% § [~ g=—©
—CX Ve = o y S __.m NDO - Vo & S | otx(
VOB V. ~TnE w —Eovw2a0=z oruwr T Oggo
L VWO _—_HO._OOL _ —n ST - = = = - 50T .
V.o cCOUVALOcCc O oS OV®—O0OOW g = - < — e C.
cva._—O_oE FL QuwonO oo (D) xapuy uoneIYIPH Le—E



Demberelsuren et al., 2023. Mongolian Geoscientist 28 (57)

C

A-Vitrinite (Telinite+Collotelinite)
Terrestrial Liptinite
B-Vitrodetrinite+Liptodetrinite
Gelinite

C-Inertinite

D. Forest swamp mildly oxic to
anoxic with good tissue
preservation

E. Reed marsh increasing
maceration and bacterial
activity, increasing anoxic

F. Dry condition

\
@ Coals of Il seam

@ Coals of IX seam
Coals of IXG seam

A B

Fig.TelrOnnary diagranmriiltlicsatl r antaicreg afl a @isesoci ati ons

seams |11, I XG nd X and suggested peat f or mi
6) .

a
Mukhopadhyay, 198

Tabl Eobrel ation of SAL and IV factors
(after Warbrooke, 1987

)
Accumul ation conBlanruwmnaran c odaVl SAL
deposit
Reed mar sh 185 450
Fen 535 6 @B0
Wet forested swammals of X s ebd3rb 8®O0
Wet/ dry forestedCowdmg XiG 111 3855 6 85
S eams
Dry forested swamp 485 565
According to the calc8botmei onmnet hks pdanvmalbee im
the ancient peat -Tmi rendefposeamohal wapsedwhbch
the average value was c@n Temd epH cVaelaue oaffstoseera m
| XG seam va#diBs wrom &owB8badebaegernrel ated to tI|
of 2.9, and the pH-20f9 bsuetamwiXl Ivast iels|l f sabroew lyws§i s
and average 2. 3. The Theself os e fr Emr tt ehres kti h raecei
studied seams show a geneusaeld iwictrleaswan eanass di
upward. The pH of thespeat echi Barwanearah depm
I 11 was weakly acidicqguanmniRuitkegg | (fIr bime t A ei i nhy
the | XG seam was aci diccr,usared sbeya mh aXxmnseerainn gnya st h
strongly acidic (Fig. nmlnerals in the <cl eat W ¢
|t may be concluded pbkbatpgrtamehipr eadnoamiynsaitse ds h
carbonate and pyrite miemer plrecipitheedoah opifk.
mires with weakly aci diid ht oTlhemercak e( pHX, iwh e
the peat o f seam-milclapdccomdli ait edds €&f ayhe pes
mi nerals were precipibaatdedX | e gmsat omi rBeasr uwintn
strong pH acidity duraagurmpatae!l yac cduemuelrantiincend of
seams | XG and X. cal cul ati on. I n the futu
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cal cul ati on, pH condiup peirs mdmbtehe agpecatau I mar e
accumul ation of the stoddedioconals from the |1
| XG and X seams of th&i vBanor uthaearcaonnfdadpdsdintg (
can be tested using psacéeésstsede ansd mprdersocess eid
coal degradation i s dependent
According to the ratibeové&l matethbespéabmmiseams
I I | XG and X, t he pweaast ffoournnde db ef trweme nw opoedayt
pl ant s, t he peat of clsiemantsi cl Islet minnWgsl XGWVat e
accumul ated in wet/dryefgoeestofswanpcst,uaandntsh &
peat of seam X accumwuhiacled siemmwetto fbaest a
K, relationship with peat t
29 significant rol e i n i n
27 however, t her e ar e no [
25 climate t hat can be a
23 particul ar peat and thu
21 shown by research on fou
= Zeal and (Moore and Shea
15 according t o a study C
13 composition of tropical
1 Tasek Ber a Basi n, Mal a:
9.0 macer al rati o model i1
7.0 sampl es from t he sam
5.0 environment accumul at ec
- environments (Wist et al
0.8 advisable to clarify the
0.6 peat mire by palynologic
0.4
0.2 ® Average valyé€ of the ancient peat mire of CONCLUSI ON

X seam
0 10 20 30 40 50 60 70 s 910 We have completed coal p

Ash, wt% and coal ash geochemica
Fi g.Dilalgr am of enV|r0nmentsaag1pc1|et%/ traka%[?lefnrtomeaste ms
miresinGkK 1986) Per mi Baruunna

sout hern Mong i a

swamps. Al s o, peat for1n1r|hrbg cOhn &in ttl(br‘f qfheal\,llttr
coal seams evolved undgmhemitlhdleYe OgXtiCqitedd asnPalrhs
conditions with good tigSySye pbrses%ﬁcvaggom 53 .
The ratio of vitrlniter%@cb |Crﬂ¢rvte||n|)te 'I(hFe' gavé
the three studied seamsnequqllnqqteesgrtohuq) G lgi mag
was humid during peat qcnccurrgl,hlqngontoo 3peamybil
of the | ower member Lgytelr etalk e ngl itmat 138 c-,ha{)pw
and became relatively %roinqleqtjrl g|z,~1 G 4y It%tlgq
of seam | XG from he  HPpPR@GEmsStragi 9/ & ﬁ!canc
me mber . However, durlngopc%ymulnatseoanm o|f||the|n
overlying seam X the Ce{\)éTPaafgee acPoPnetagl St Lo h &
changed again and becagme mg[e%’hugn,i,épl | ower
However, recent studie§0|b_y%)D_embereIsuren et
al ., (2021) of associaitrd vepdshone KB &ctd
2a), whi ch included spgHredr aPehants -FAE T e s%, |
geochemical anal ysis of h ihodiei nfgP CKE§ e dhgogesat
the | ower stratigrap i¢nm9@g§5d%q,\,qqrnuldaé%tdh|n
sedhiumi d Boi demiondi t i s whereas the
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seams |11, | XG armkd OX varACGKNGOGWLOEWW QEMEINT S
wt . %, ash content rwWengeas e fgomt elfaw to As s (
moder at26. 9383. 8wt . %) a.dSewvomaa i laen d Dr . B. Er c

matter f40.nM R 6wt8.9%. Tdhiessceasmsoms eand hel pful

classified as gas fathawolal mg Cag errS GALMAdS o scoeka ir
coal (Cheo), fat coalfdrChbheimandetpkiwlig hc oaanla
(Ch4) by Mongol i an sctoanmpdasrids ,onandfl caalgeash.
bet ween high vol ati IM. AB, umit oggmd nieodri umeachi
volatile A bituminousprboyf etshsei oMSATIM psrycsd rearms wh
The three studied codélor semanksi nigl I t hil XG pampaer X
of the Baruunnar an degkmsawl ewlgree Rl .as sPi.fMiecdh a
into wvitrinertite, due mtcerar i M8STand ocl @i sd wis
mi crolithotype, whi chmaavusecdiommi nated by the

vitrinite group and contains a certain amoun
of inertinite and I|liptinitRERGERRNMGES The pea
formed from woody pl BaHrsdewiet,h Di.hel 9®9&at Nat ur
seams |11 and | XG ac cfuarurhattiealn ailn cwentd/idiriyon
forest swamp, and t hMo pealti amf orse@enni X belt
accumul at ed i n a we t h efsarse s tMo2sscqawmp Rou.s s6i a n |
Therefore, peat formBongtcopndiRt.iMons Gaome rmms, t
of the coal seams evolKaédkrentdér nW.l dLP88xi cC
t o anoxic conditions Prwintchi plge® d Mes bods,

preservation. The contGemtl ogfi c@h O,AsMgoCx iartd on
S@i n coal ash of seam QGoadur swea sNoctoenss,i dve.r e3d, tpo.

be related to the coBytae®@hh. of Tsalmonat eA. ( 4.3
vol . %) and pyrite (1. 2Bekdlb.a%),, Pwhi |Avitrhnee dhi g
cont en®; o®;@ Al coal ashtbé mseam ts of addi tion
| XG was related moctaheesenvenbfofesbayces p
mi ner al s (3.8 vol . %) .20M0r eownert het h¥k hhai agkhh ud
contenti mfc®dalO ash ofdepami tX, -W&as. |, p 130

considered to be rellemherteo shiireglm, cB8nt ediar o0&
cl-myca mineral s. | t ma2y0 2ble. clome | cdeld flaat es

t he domi nating carbonaaeuuannndar[aylritce oawer edep
precipitated in the peMangmlriea.watGeol ofys g aonmurl
with weakly acidic-toGeelobgygl apH, Mwint hg cEmgyi
mica minerals precipitUanﬁev@rSntyhcef pSecaite nmier ea
water of seams | XG andp .X-IwDx.h (s tnr ovhogn gaod ii daint)y
(pH) . Di essel, C. F. K. 1986.

It was determined thakettiwtleeensouopat rfoaxki eosf

mi neral s and detritalensvadiomenetnst susiAdyg arndes
AbOs T4 Oati o was vol canSwdnregckBsasiwnt hProceedi n
intermediate and f eNswcastcloanpo®@gtiroal.i a, p
However, t he contenbieaf M.eA.i,f i kRldvaned, R. ,
fusinized macerals inCoa@aadmsfdrll met 4Gl andi Xal
and composition and anPouvendti cafi omisneof | sc cakned ¢
detrital sedi ments tr arnespuwirrteende ntos t her p & @tk e mni
di ffered due to cl i malttour nadnwift iCommd) Gepl 0g?§
accumul ati on The cl i mdlt2i.c conditions during
peat mir e depositi on htst [/ 4 doh e &riffiu2 B PDE/2S
clarified by palynol obguintiatir uaundT oA her Hethgdi «s .
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