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Metallogenic law and prospecting direction of coal-based graphite in Hunan Province
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Abstract: There are many intrusive rocks and complex structures in Hunan Province. In order to study the miner-
alization law of coal-based graphite, on the basis of collecting the existing geological data, drawing on the charac-
teristics of coal-based graphite deposits at home and abroad, combining the distribution characteristics and devel-
opment status of graphite resources in Hunan Province, using geological surveys, production well surveys, sam-
pling tests, etc., the geological characteristics of the ore bodies in the existing mining areas around the two granite
bodies were studied, the genetic type and ore controlling factors of the graphite deposits were explored, the genetic
type is contact metamorphism, the main ore controlling factors are the emplacement mechanism of the rock mass,
the mode of tectonic action, the shape of the ore body and the degree of metamorphism, furthermore, three modes
of graphite occurrence are proposed: pocket bottom type, syncline type and anticline type. The breakthrough direc-
tion for graphite exploration was proposed, the strike of organic-rich strata is roughly perpendicular to the direction
of the main compressive stress and within 1.0—1.5 km around the rock mass.
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Fig.1 Geological sketch of coal-based graphite in Hunan
Province
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Fig.2 Geological sketch and representative section of coal-based graphite around Qitianling granite
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Table 1 Test results of samples from Taizhu graphite ore in
Lutang mining area
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Fig.4 Geological sketch and representative section of coal-based graphite around Tianlongshan granite
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Table 2 Test results of samples from the east side of Tianlongshan granite

A SR AL /U AR FCy/%

A S/ REAR R FCy/%

3 —/202.5 5 61.4/169 83.50
5 —/202.5 3 79.0/163.5 82.99
5 —/260.0 3 64.4/175.0 83.73
3 55.1/150.0 73.55 5 65.8/163.5 84.20
5 58.7/150.0 90.98 5 64.4/175.0 92.76
3 58.6/170.1 73.06 3 87.7/159.25 63.67
5 58.5/169.6 84.64
% m —

3 BREAAEMEFEHIRRRTSREER

AR SCR B 18 /N FE S 4 04T S A A3,
AR B RERYFRE, K, ABMLERT
S55%FEAA 154, BB A RE/NT 1000 m, 24
177 By P 0 25 A 01 5L 500 m 38 PRl PN [ R 77 7 oK 7
RS HE, XREZABMELZHMHER
HFEEHMSER, BT 5EENERZS, 1T
AR KN RAWIK . VERIES ], 45 R
B AR O 3. AV s ) B J J2 A8 Jo e i 4 TR R

FHOG, B 143 R A R RI AR FAS i 1y ) 5
(2 H B,
31 58 A
300 BARKAD . BABKR, MERRE, FEL
R S3E B
HEAN C AT H A AR A A SR 0 3
RN AR AR, Z A RETE, E2MHARE F
o, SEURERRK, ANEE R FE R B AN
KIpIIHbIX B A 8 2 WA KT 700, AL T A4
3, BT E T R IRILE AR 3 2 30.7 km?,



%1 RS MlEa iR aE Ry RS BRY 7wt - 23 -

F/ANTR, Bkt Rmme 650, 025 A AR
INFREARAS, S22 150, MR R T 35 m g AEIRAT .

5 X A SRR 34°~65°, 1 T8 it
AR, W IS PR R B8 2 502.1 km?, /NF K,
RN FWAL 60°, BRSEERN AL AL 400,
FEARKRT 100 m A fgfifr. ZlzERK, AME
R 356 m AR EE T O, B 1326 m Ak
BT ASEN

W 04 A AR T R A A X, AR, M
3 W EREEEEE TSR, 7EREERER, K
HhEgdb, A ERB R 50 EHHE 0~400 m, i
ARHl 7 VG T A4 21 25/ F 1000 m, G R
S By T R R R A e A 0 S R AR [
AN . IR ARAS T £ 5

FARI RNV, AN 30~502 km?, 30 km®
IR IE AR S 502 km? B HIA A A BETE AR £
A8, R A BRI RN TEs O R .

FRMZACHEISC I . L, R RA TR,
B WA R R A R AR T, A Bk, nIhR
SRR WIRAEREA Z AR A A R HIE T
I, R AR 2 A S b R
3.1.2 MEME ERF X . ERARRE

TR KRS 4 B P 3R AR A HE DR 48 4 7 7 s R
Uity 0% ) 1 U2 I G BB Ak, A TR A R LY
W FEREM A AL, T AR R R AT 35
IR e A Bk,

JE A W 241 E i 1 T 4 B 2 ) i U2 A B
b, g S 25 AR VG B ) feg E AT X, A ARIR A — K
PEWT LT f, FLPR 0 A2 R B A R 356 m YE

Koeafsft,

F XA AV E AT 200, HAERA 3 07
(TR 7. %111} R N s o 3 R B R
Wk
32 W EA
321 BERAEE

FNSEGG R AR T, 0 A T e B2 )
el R DS B P Oy & B A0 S50 A7
TERR L ZATHZ, R R RIS R A
TR —RRRLEAE, BARIFARE R A5, R
UEAR R B A B AR A
3.2.2 Moy ma . KA

BIE LR 2 MERE GG 2 5
BAATERARRY R R INERAT R R A B AR,
DR DT A aR L AN L g S N o O
55 WAL G P S SRR
33 MRFEEN

MR B R A SR IR | B U R R
BT BT B, AT LA AE Y 3 AR AR, SR
K. mEL BRI
331 AKX

A2 BT TR B R T, i
U RPCER G, XA T DURSES Y, dr] DA
SEANGEARALH, AN A AL <A VY AR AV, A
AN AR b, PO TR KA A 88 /NS T»
AR B EI(E 2d). AR FAEIRERIED 2 IEH
HEHE B2 400 m, M PAIAEX )5 A i i 5
A[IK 2 000 m, JEEEA I iR AERE R AR B A 55 1) 1 7R
WP EERT, TN B0 5 Wl (K] 5a).

2000 m

+++++++
++++++++
+++++++
+++++++++
+++++++++

+++++++++
++++++
+ o+

(a) JEIE

(b) A

ESNVApAC!
<
+ o+ o+ o+
+++++++
++++++++
++++++++++
+++++++++
+++++++++
++++++++++

FER R (o] E R [ ek [0 4 s ] 52
B 5 ERA BB

Fig.5 Mode of occurrence of graphite in coal measures

332 &4 X

MR R — R AR, 2 il A B A 2R Ak
ML RS, Hfar 0 DX 55 S 115018 R, A
BALH AL 1 000 m DL b, A1 B ALIE B KECE T A
R AL (K 2b), D% N I MEER- . 320
JINE R — 3 ) oy — BB R, RIS
SRR R R G AR R R AR B, R}

Bl N ) AR R s R AR, A AR 5 IO Y
LR IR AR A 1) Al 38 B S W Al 1) 25 AR M, A
s Ak N 25 18 320 ) 5 A AR R 2 [RAE H (B 5b).
333 F4X

5 gb e Bk 2 IR BEAR R, A [A) 0 J
JE A 1] 5 R A A T A B, B FHOA TT— 11750 i
(F 2c) @, ATk 1 000 m DA b, fafk



.24 . M S R

% 48 %

WHRECHT AR AL, RGO E T B oA R,
BEJI e, Pt AR OLT, 188 S 0
R (8 S 2 R i 1) T PR SRR o R TR —
P R SR BB, A SR AR O, SR A TP
ASTRIRER R A e, B E A 15 o R 0 At v AL
A SR 25 R N 5 A R L RIPE T Se).

a. WHERAAELZ, TABE 1.7 km®, &
T 8.3%, AR AMZE, AENy T
FlR . (R A B S SO 2 AR i A S5 3
HIR, AT FL 350 m Z AN AR IR . M
W45 Z Al N R AL [F/E A F) TIE A 520

b. [Fl— A B St A AN R, [RIRE A R
AR MRS, HEA B R EA
6], RSB PSS D0 T8 4 0 4 e A £ o 5
FEPEWT 28 0 TR EWTRT ;AR s PR A i
B A S E PR SZ IS R T DR AR A

c. IRIER A BN | T B DL B
(A7 S5l TE B, ST PSR X A 25 R 3 AR,
i W 1 2 W 7 2

d. H T 0 AR R 3 i A S5 R B AR
— HWE AR B FRE ) 5 FE R 5 ) R EGE EL,
FARBHE 1.0~1.5 km 5 FIA 2 T4 B HARX,
WK 15 A S8 i A BB R B KA B, [RIAT B

BITEEEST N RBEFHRARARR

EES, WESEFHITRR

5 % 3k (References)

[1] Hred, #h #i, BRIE, % REAEG ™ 1R R R
AT, HER2AAR, 2016, 37(5): 607-614.
XIAO Keyan, SUN Li, LI Siyuan, et al. Geological charac-

teristics and mineralization potential of graphite resource in
China[J]. Acta Geoscientica Sinica, 2016, 37(5): 607-614.

[2] HbEE, £, HY, & WmAEH A XA S0 T

A A BT M. MM . TR H B R R B A
1985.
SHAO Zhifu, WANG Yi, SHI Jingjun, et al. Geological report
on the detailed and general survey of graphite deposits in Heye
mining area, Guiyang County, Hunan Province[M]. Chenzhou:
South Hunan Geological Team of Hunan Bureau of Geology and
Mineral Resources, 1985.

[3] #R&E, EX, MY, 55 W S R R
A bl B M. AR - R A M BT SR e St BB
1985.

SHAO Zhifu, WANG Yi, SHIJingjun, et al. Geological report

(4]

(3]

(6]

[7]

[8]

9]

[10]

[11]

[12]

on the detailed and general survey of coal deposits in Heye min-
ing area, Guiyang County, Hunan Province[M]. Chenzhou: South
Hunan Geological Team of Hunan Bureau of Geology and Min-
eral Resources, 1985.

B BYEORDIRIERID]. RSB, 1982, 503):
33-37.

HUANG Cunji. Structural control of Lutang graphite deposit[J].
Non-Metallic Mines, 1982, 5(3): 33-37.

FREE, il RS A B R E )], W
Ji, 1988, 7(1): 33-37.

SHAO Zhifu, CHE Qinjian. Geological characteristics of Heye
graphite deposit in Guiyang County[J]. Geology of Hunan,
1988, 7(1): 33-37.

HOOW, K, XITFHE, 5. IR A %K =000 B %
AP TR M. BRI TR 48 R Tk BB, 1979.
HUANG Wenbin, WU Huizi, LIU Kaixiang, et al. Geological
report on general prospecting of Sanjian graphite mine ,
Lingshuijiang City , Hunan Province[M]. Zhuzhou: Hunan
Building Materials Industry Geological Team, 1979.

B, WU, BiFE, & WA RKILTT =G50
RTAERA M. BRI 7RS4 A TR, 1979.
HUANG Tan’an, LAI Chengzong, DUAN Ziyu, et al. Report on

the geophysical exploration of Sanjian graphite minerals in

Lingshuijiang City , Hunan Province[M]. Zhuzhou: Hunan
Building Materials Industry Geological Team, 1979.

LA, FOTIE, 2R, WIS A SR e ML 5 RS )4y
0. #hfE2EF), 2016, 40(3): 433-437.

AN lJianghua, TANG Fenpei, LI Jie. Metallongenic rules and

resource potential of the graphite deposit in Hunan Province[J].
Journal of Geology, 2016, 40(3): 433-437.

WHAYE, 20T, T RIE L IRA SR A AL 20 535 G5 RRAIE
HIBFSE[T]. BRE, 1989, 16(4): 12-17.
XIE Youzan, YAN Yuanjiang. Study of Tianlongshan aphanitic

graphite chemical composition analysis and structural proper-
ties[J]. Carbon, 1989, 16(4): 13-17.

Zpll, BAENE, RER, 5. IR b XA fT 51
TEABEAFIELT]. BT S, 2017, 45(4): 7-12.

LI Huantong, MO Jiafeng, WU Yuliang, et al. Coal deformation,
metamorphism and tectonic environment in Xinhua, Hunan[J].
Coal Geology & Exploration, 2017, 45(4): 7-12.

2], BRE, ABBEH, . WL R R LA R AR Xt
8 ZR AR AR A R s R [T, B 2R AR, 2019, 44(7):
2206-2215.

LI Huantong, CHEN Fei, ZOU Xiaoyan, et al. Effect of intrusion

of the Tianlongshan granite body on coal seam deformation and

metamorphism characteristics in Xinhua area, Hunan Province[J].
Journal of China Coal Society, 2019, 44(7): 2206-2215.
K, P, B, S RRA SRR R PRI ).
WL TR 2A R ARFIART), 2017, 34(1): 92-96.
ZHANG Hao, HOU Dandan, QIN Zhao, et al. Study on structure



1M

RS

WA N R B B AT IS R

.25 .

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

(23]

change during the oxidation process of different graphitization
graphite[J]. Journal of Hebei University of Engineering(Natural
Science Edition), 2017, 34(1): 92-96.

WlfEpE , o, — D 5A KRS KA R A i S5
R[] ERERE, 2008, 20(10): 50-52
YANG Xiongting, DAI Bin. Thrust nappe structure genetically

related to magmatic intrusion and its research significance[J].
Coal Geology of China, 2008, 20(10): 50-52.

BLLENE, 2Mn], SR, IR FE B M DR E A SR AL RHAE
BRG] eRE AR 58, 2016, 41(1): 1-4

MO Jiafeng, LI Huantong, GUO Jingwei. Discussion on the
characteristics and genesis of coal seam graphitization in
Hanpo’ao area, Hunan Province[J]. Energy Technology and
Management, 2016, 41(1): 14

TR, BRERIN, B AT R IE LA A T R
RYRIRT). B S T, 2016, 13(1): 35-38.

HE Yanlin, CHEN Ruiqing, XIAO Haibin. On the impact of
Tianlongshan granite to coal seam in Hanpo’ao mining area
simple analysis[J]. Land & Resources Heraid, 2016, 13(1):
35-38.

JRITEAR, fArHaAR, IFIA:. R B A T B TR DO K
A SRR )], MBS RIE, 2017, 45(2): 9-13.
ZHOU Xulin, HE Yanlin, LIU Hesheng. Coal and graphite mine

geological characteristics analyse of Hanpo’ao mining area in
Lianshao coalfield of Hunan Province[J]. Coal Geology & Ex-
ploration, 2017, 45(2): 9-13.

FRANKLIN R E. Crystallite growth in graphitizing and non-
graphitizing carbons[J]. Proceedings of the Royal Society A
Mathematical Physical & Engineering Sciences , 1951 ,
209(1097): 196-218.

BUSTIN R M, ROSS J V, ROUZAUD J N. Mechanisms of
graphite formation from kerogen: Experimental evidence[J].
International Journal of Coal Geology, 1995, 28(1): 1-36.
WILKS KR, MASTALERZM, ROSSJV, et al. The effect of
experimental deformation on the graphitization of Pennsylvania

anthracite[J]. International Journal of Coal Geology, 1993,
24(1/2/3/4): 347-369.

Eik, FSE, okE, S B BRI R R R R H
AR, F b REAAE, 2018, 3(1): 9-19.

WANG Lu, DONG Yeji, ZHANG He,

graphitization of coal and the experimental validation[J]. Journal
of Mining Science and Technology, 2018, 3(1): 9-19.

MOCHIDA I, OHTSUBO R, TAKESHITA K, et al. Catalytic

et al. Factors affecting

graphitization of graphitizable carbon by chromium, manganese
and molybdenum oxides[J]. Carbon, 18(1): 25-30.

FITZER E, WEISENBURGER 8. Evidence of catalytic effect of
sulphur on graphitization between 1400 and 2 000°C[J]. Car-
bon, 1976, 14(4): 195-198.

INAGAKI M I. Natural graphite: Experimental evidence for its
formation and novel applications[J]. Earth Science Frontiers,

2005, 12(1): 171-181.

[24]

[25] 7

[27]

(28] #

[29]

[30]

[31]

[33]

GONZALEZ D, AND M M, GARCIA A B. Influence of in-
herent coal mineral matter on the structural characteristics of

graphite materials prepared from anthracites[J]. Energy & Fuels,
2005, 19(1): 235-240.
KIGEA. MRS 2 A SR ARBITSE[D]. PU% . 74

TR, 2014,

ZHANG Xiaoqian. Study on catalytic graphitization of Shenfu
coal and macerals[D]. Xi’an: Xi’an University of Science and
Technology, 2014.

IR, 2, REJE. AR S T O S5 PR
S PEAEEEE TALS ], 2012, 28(4): 48-51.

CUI Yuansheng, LI Hui, XU Delong. Production, consumption

and global trade of natural graphite[J]. China Non-Metallic Min-
erals Industry, 2012, 28(4): 48-51.

BEIT. R A SRS WA R RN EERY,
1994, 17(2): 10-11.

LIAO Huiyuan. Simple identification of aphanitic graphite and
anthracite[J]. Non-Metallic Mines, 1994, 17(2): 10-11.

g, EACHE, Eg, % M ERBEERAOEST
HRE BRI A PR AR ERTT[T]. b S S 3R, 2018, 46(1):
8-12.

DONG Yeji, CAO Daiyong, WANG Lu, et al. Indicators for

partitioning graphite and anthracite in coal measures during geo-

logical exploration phase[J]. Coal Geology & Exploration, 2018,
46(1): 8-12.

. MEEE A SR BE BB S BRI S (). A,
1991, 11(3): 214-219.
ZHENG Zhe. HRTEM
coal-based graphite[J].
11(3): 214-219.
FRE, BRE e, I oA B K Raman YEIERFIE[I).
i), 1994, 24(6): 640-647.

ZHENG Zhe, CHEN Xuanhua. Raman spectroscopic study on
coal-based graphite[J]. Science in China(Series B), 1994, 24(6):
640-647.

/R, Wi, AT W TR DOR R &
BACHLTT, 1993, 7(3): 326-338

PAN Wei’er,

studies of microstructures of

Acta Mineralogica Sinica, 1991,

HHER2EB

FEBAERIN].

YANG Qi, PAN Zhigui. Magmatic therma

metamorphism of coal in central-southern Hunan and Jiangxi
Province[J]. Geoscience, 1993, 7(3): 326-338.

WS, ke, mSt, 5 ERAEY TR IR S E
ST ], 2016, 23(1): 1-11
CAO Daiyong, ZHANG He, DONG Yeji, et al. Research status

MR,

and key orientation of coal-based graphite mineral geology[J].
Earth Science Frontiers, 2016, 23(1): 1-11.

Tk, WACE, S, A BRI XA SR AR
AR RBRTSE[Cl/ P E BRI B4 4. 2017 v E HbER
FRER A EARME SRR, dbnt: mEMF SR T AR,
2017: 47-48

WANG Lu, CAO Daiyong, DONG Yeji, et al. Study on the



.26 -

B MRS B R

% 48 %

[34]

structure-thermal condition control of coal-formed graphite in

Lutang mining area, Hunan Province[C]/Chinese Geophysical

Society. Proceedings of the China Earth Science Joint Academic
Annual Conference(2017). Beijing: China Peace Audiovisual

Electronic Publishing House, 2017: 47-48.

HHE, T, TS & 0SS R TN
YEIBLEIBTSE[CL/ b ER Y B E 2. 2017 o (R HR 21K
BEEARERICE. Juat: TEAEEGE TR, 2017:

31-32.
CAO Daiyong, WANG Lu, DONG Yeji, et al. Study on the

mechanism of tectonic stress in the evolution of coal derived
graphite[C]// Chinese Geophysical Society. Proceedings of the
China Earth Science Joint Academic Annual Conference(2017).

Beijing: China Peace Audiovisual Electronic Publishing House,

2017: 31-32.

(THES 4 TEFH)

(LEE1TR)

[15]

[16]

[17]

[18]

[9]. 2019 25(2) 198-205.
DING Zhengyun CAO Daiyong WANG Lu et al. Study on

occurrence regularity of coal-based graphite in Kekeng mining
area in Zhangping Fujian Province[J]. Journal of Geomechan-

ics 2019 25(2) 198-205.

BUSECK P R, BEYSSAC O. From organic matter to graphite:
Graphitization[J]. Elements, 2014, 10(6): 421-426.

2, WOUEE, R S RTEGUESS A AR 2R
HE[T]. HEBEEAR, 2016, 41(9): 2298-2304.

LI Xia, ZENG Fangui, WANG Wei, et al. Raman characteri-
zation of structural evolution in the low-middle rank coals[J].
Journal of China Coal Society, 2016, 41(9): 2298-2304.
GERD R, WOLFGANG L, EVELIN F. On the discrimination
of semi-graphite and graphite by Raman spectroscopy[J]. In-
ternational Journal of Coal Geology, 2016(159): 48-56.

[19]

[20]

Fig, EIH, TIEZR, 5. BRI S R
5 W BRI A [T/OL). AR, hitp://kns.cnki.net/kems/de-
tail/11.2190.TD.20191205.1725.002.html.

WANG Lu, CAO Daiyong, DING Zhengyun, et al. Controlling

factors and metallogenic belts of coal-based graphite in the
southwestern Fujian Province[J/OL]. Journal of China Coal Society.
http://kns.cnki.net/kcms/detail/11.2190.TD.20191205.1725.002.
html.

BRI, R, BRIEE, 5. b E A B R R IE SSeT X
WX, PEMEE, 2018, 45(3): 421-440.
YAN Lingya, GAO Shuxue, CHEN Zhengguo, et al. Met-

allogenic characteristics and metallogenic zoning of graphite
deposits in China[J]. Geology in China, 2018, 45(3):
421-440.

(W% e



