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Mineralogical Characteristics of Crystalline Graphite in the Fengyang Area of Anhui Province
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Abstract: To investigate the mineralogical characteristics of crystalline graphite in the Fengyang area, Anhui Province, in
this paper, the compositions, structures and properties of crystalline graphite samples in the Fengyang area have been
studied by using various methods of petrology and mineralogy, including XRD, EDS, SEM, and Raman spectroscopy. The
results show that the graphite, which was basically crystallized, occurred mostly as scaly aggregates, with typical 2H-
graphite structure, unit cell parameters including a values varying from 0. 245 99 nm to 0. 246 04 nm and c values varying
from 0. 671 83 nm to 0. 672 02 nm, and the unit cell volumes (V) , varying from 0. 03521 nm’ to 0. 03522 nm’, which
are increased with O contents of the crystalline structure of graphite samples. The graphite samples have wafer thicknesses
varying from 26. 6 nm to 28. 8 nm, graphitization degrees varying from 0. 74 to 0. 80, 3R-graphite structure percentages
varying from 4. 84% to 16.69% , and C atomic contents varying from 69% to 81%. The estimated ore-forming tempera-
tures vary from 410 °C to 430 C based on the peak metamorphic temperatures of graphite samples. Therefore, the graphite
was formed by the regional metamorphism. The studies of C isotopes of graphite samples show that 3" C values vary from
=15.23%o0 to =24.90%0, with the mean value of —19.91%0+0.2%0 (n=6). They are similar to those of the typical re-

gional metamorphic graphite ores in the Liumao, Nanshu, and Xinghe deposits. This indicates that the graphite carbon
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should be mainly sourced from the bio-organic carbon deposited homologously in the stratum.

Key words: the Fengyang area of Anhui province ;crystalline graphite ;mineralogical characteristics ;unit cell parameters
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Fig. 1  Geological sketch map of the Bengbu—Fengyang—Wuhe area in Anhui province
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Fig. 2 Different types of graphite ores in the Fengyang area
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Table 1 Characteristics of main graphite-bearing ore samples in the Fengyang area
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Fig. 3 Microscopic characteristics of graphite ores ( thin sections and polished blocks) in the Fengyang area
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Fig. 4 SEM images and corresponding EDS analytical compositions of graphite minerals in ores of the Fengyang area
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Fig. 5 XRD patterns of graphite samples in the Fengyang area
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Table 2 Unit cell parameters of the graphite in samples from the Fengyang area
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JSZK3506 0.245 99 0.671 87 0.035 21
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Table 3 Statistics of XRD characteristics and inversion parameters of graphite samples in the Fengyang area

BES Bioozy/° 20/° dgpy/nm Le gy, /nm r DG 1/
JSZK3506(a) 0.213 26.487 0.3362 28.8 0.7388 74 516
XLSZK801(b) 0.173 26. 505 0. 3360 26.6 0. 8002 80 536
PIWZK02(¢) 0.220 26.487 0.3362 28.8 0.7388 74 516
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Fig. 6 Raman spectroscopic characteristics of graphite minerals in the Fengyang area
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Table 4 Graphitization degrees and 3R polytype percentages of graphites in typical graphite deposits and

the Fengyang area
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Ab (T e W 5 T 2 [ 45 AL 1 T T B S 2R R 4
FH-1500 em™ (D, ) M-1190~12 500 ecm™' (D,
WAL S IR Sh g . 55 A, 12 3R 1R A g
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fig 5158 24002700 ,2900 F1 3300 cm ™" Z54b 1Y 55 1% i
4] (Beyssac et al. , 2002 ; Sforna et al. , 2014; Hu et
al. , 2015; £ 52 ,2016) ,

[F] A, A A Ak B B R v, G e D HE 9 45 1
D BRAT 3, X W L S 0 3% Y G iR Bl 5 R R,
U B R 5 TR TGP (D, D, A A ) T RO B &
WA i 8% I ( Beyssac et al. , 2002; 2% 4 XU %5, 2007 ;
Aoya et al. , 2010; van Zuilen et al. , 2012) ., K,
ALV D, TS G A sl S0 W) 3 22 gy
FIEAT 14 AH X6F T R LE{E R T4 s 5T A R Y £ B8 T 4k
FE R H 23 BEE A7 250740 B 5 e T R AR (ol il i A
B3 ,2006)

R, = A, /A, (8)

R, = A, /(A, +A,, +A,) (9)

DI T RN AE: -7 F SRV EVA=0 ra E (N R EE--2
A By U {78 B IR B AE AE — 5 B A G G R |, Beyssac 55
(2002) WG R, (6 5 (A AR BTl B ¢, Z I AYZ
PEF K ER (X 10) , Aoya %5 (2010) #F— 2 45
P2 22 ot 55 DX B AR 5T R AR R TR B AR A G
KR 11,12) B B0 9 n] 188 — Bl A 200 H
Jo R T DR Al 5028 T A FH W {1 1) 7% B iR

{,.. =— 445 X R, + 641(C) (10)

fhw = 221.0 X R} - 637.1 x R, + 672.3(C) (11)

Ly = 91.4 X R} = 556.3 x R, + 676.3(C) (12)

K6 535 R T RUPH ML XA [R] £ 5507 Ak
i ) A7 8 P 20035 B s B e 28, R4 200
WIS KORELR) R, (R, WE ] LA, JRUBH Hb X Y
AT SR O HL A — 0 B A B A X N Y A SR T R
JE— W, O A SR RORLE Y A R T R T A AR B A
HABZE R A1 80 1 B, Gl Pl W g R o 2, v
DB T 1580. 72 em™ Kb D, A I 0& T8, A B
B, O P AR 1354.30+1. 1 em™', D, JG AT B M
ARSI AR X 3055, XA R, 290 1,R, 7 0.5,
TAEBUE AR BRIz A S5 R S D W B
e, T RE S T B RS M A Ty B S e A v —

269

M T — A A (AR JOR IR A AL, A5 RUBH M X
B AL R EEAE 410~430 °C, 1 417.36 C
A 2% HP Ak B8 IR RE 500 0 BT, Beyssac 55 (2002) 19 £k
PEAE B 45 5 Aoya 45 (2010) X 4728 i 4748 F 1k
A A T 25 85 oy 4230, Ul W R BH b IX A7 28
JNE Ay DX A Joi g P

X T JRUH b DX A7 25 0 45 1 i B S TR Y BE, — ik
DY G RS I R K R AE ()7 9 % B
#,2008) Bl R=1,/1,,R {5 # K, Ui W4 7 7 B ik
5, &5 46 v 1 Bl 8 Ak 2 0 X JRUBH ML X A B8 R A Y
Raman 3% E 17 73 06 L5 15 BDG ISR IE S 805 07 B
(R)THRAZER(£S) .

H 2 5 A UL, XURH 3B X 55 £ 88 2 (ZK3506) F
i ) RAEA 0. 233 & A S8 1B (ZK3525) R R
HR 0.27; & A 2R FH 7 RS (PIWZKO02) A 5
) RAE R 0.35; A | AR AML KK KA
(XLSZK801) H:5h () R {H My 0. 38, & B XUFH ML X A
JBRE B A SR AR R T T R E RS M B R T R
TR A AL A R X AT RE SR S R RR A Y AR I R
JE T % B B b R SRR %

4 FEBIFELA

AR SCE R F R B e [R) 0 38 A0 A B R X R
BH b DX F090] 25 B R T LA 4L N A S5 0 I & C A
F, I %t A Sk R IR 1T AT A5 R LK 6,

A S BTk IR R R R A S B R K
WU M b 2ok B BB R . A AR AR IO R
TR = R R A AL IR A S
R IR, = T DARIE R e ik R 2 87 C (AT
% X 43 ( Sanyal et al. , 2009; Luo et al., 2014;
Mizutani et al. , 2014) , 54 %) 5§ B A & 10 LA 4 1)
SVC fH &, an A A R AR 8P C fH W ik
91. 0%0 ~94. 2%o , Tl AE A= P B A 11 8 C (i W AIK

HZE 6 fZe 7 nf UL, KUBH b X 4 B3 91 Y 8 C
l M —15. 23%0 ~ —24. 90%0 , 11 K 19. 91%0+0. 2%

RS5 RPEH XA SH RSB S BRI N EREE

Table 5 Raman spectroscopic characteristics and corresponding metamorphic temperatures of some graphite

samples from graphite ores in the Fengyang area

oy G lg/cm™ ‘ D, W/cm™! ‘ R, %, R 1/C
e A3 T 5 [ 204 R Ip/I Beyssac A CM A RM
7K3506 1580. 72 30. 14 1353.86 46. 80 1.00 0. 50 0.23 418.48 408. 98 420.98
7K3525 1582. 21 25.42 1354. 06 45.74 0.99 0. 50 0.27 420. 60 410.97 423.19
PJWZK02  1580.72 26. 38 1355. 40 46.12 0.99 0. 49 0.35 420.30 410. 69 422.88
XLSZK801  1580.72 26.97 1353. 86 46. 14 1. 00 0. 49 0.38 419. 42 409. 87 421.97

T AR F Beyssac 3K (10) BT EEEH Aoya CM Al Aoya RM 43 BIE R4S 38 (1) #2 il A8 BR A28 38 (12) IK 8808 BT B 45
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(n=6) BB AL 2/, d AT DL
T XU B il DX 7 8 T 14 itk S5 >F U5 I Sy b 2 e [ R T
TR E YA OB, H 8 C [H 5T E M £ 7 &
LA TR X R AR A SR A Y (R 7)), X R
e HB RUBH 9 5 A LA o ) 78 B AR
CAWFoT 2 B (2L 4k X M X4, 1992; T /D 4E

6 RAMEAEFERBREMLEINER
Table 6 The analytical results of carbon isotopes of

graphite ssamples from ores in the Fengyang area

TR A1 2 7 RHE 3" C/ %o
JSZK3506-2 oz b A R -24.90
JSZK5108-1 AL B AR s -20. 56
JSZK5520-1 Bk 5 R B -21.78
JSZK4720-1 FRRE B R R R -21.70
XLSZK801-1 KRB AL B R o il oo 28 -15.23
PJWZK02-5 RHE R T i R A R -15.27

*7 RAMRAEERSHMBXER
Bx 5] 3 2% 4B AU X B
Table 7 Comparison of carbon isotopic compositions of
graphite samples from ores in the Fengyang area and

those of other graphite deposits

FE i 3" C/ %o B UR
RUBH A7 25 -15.23~-24.90 A
9/ RUN ESVER: ] -16.80~-32.10 XA 36 45 (2017)
N 52 X6 AR -20.49~-24.13 F I % (1989)
Ll 7R P B A AR -14~-26
# 21.7~230 2404 (1981)
Ui -20.9
IAA LT -24.3~-30

B A 220 (1981) ;2 E 2 (2016, 2017)
7 RURH M DX S A o sk () o2 3R 20 145 H Al b 5
T S v A sk [ £ 36 4L RO He
Fig. 7 Comparison of carbon isotopic compositions of graphite
samples from ores in the Fengyang area and those from

other geological backgrounds

1995 ; BRAT 5t 5, 2000 ; 25 6 15 55, 2008 ; £ JRU 4l F1 A
LR 20105258845 2015) , X 28 5 Y A 5 A SR Y
e WA AT AL BB ) A= 0 e R Ok ) I B il R R A 1
TEHL PR e A [ Sy £ 58 T B AR U . PH O, XU
b DX A7 SR R N % A, — o b ] R TR
1) A= 0 AR I3, 3 KUBH A 58 T 19 32 2R R 5
— A2/ B I B IR 6 A 1 TCHIL Bk 3K 2 XU
DX Ay B i Jot Ok R 11 B LA FE

5 i
5.1 R HIE

ABRT - NEEABKFELR, A
SCA BT IR R IR G DOBU & 45 A A8 AR L A
TR AE FH B ) 3 105 2 S W 5T, 00 25 3R 3 RUBH b IX A7 58
LA HLEE

FE B A AR, A b b XA 3 0 3h % 7E
P 1 40 9 S Ja DT AR T — 28 5 ik 14 2B 0 T D 1 8
ORI BRIRER A SRR S A, WA
DOBURLBE B A W 38 i, R 77 38 3 44 K, 2 2% A0 sk
4 1 ARG B A, FE X R R B R R AR DT B AR
Yy e v A LT R 4 3% TR R A AR R, BB
IS BN HEAT SO s, A B SR R AR A, A
B A R v 4 T3 N DB R

FE R AR I 30—ty oo AR R AR b Bl ke Y
TS Bl e B X A K AR WA AR
VR JG Bl I 78 3R - o — A TR T
T TTG 5 & (B, 1994) ; HE AU Bl e 43 1 4%
e e A S Sl LR R R R -1 -3 ool
ARG Bl Al 1 74 R AE i (50 R BURNZE B O, 2009a) .
ARG T, & A ML A 2 852 T
AR IR 2 — R 7 25 A Y 8 AR 5 [T e 7 B 352
s 5 XBHIZE s e 5 VE T, i 22 728 i 30 A K
PR R E R EG AW, ARt — P EE, T
W R &2 T R A B AR R I ] v 5 A A

SN T A R 2 s el W AV ¢ 2O
P 3 0 h 45 5% R, WA AL B i — 2B AR i 4
A, e TR E— A B, A R R e R, A
AR I R R R X R A B AT | 56 2 R Ak, b )2
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Table 8 Geological model for the metallogenesis and prospecting prediction of graphite deposits in the

Fengyang area

S RS
3 5 A U MR AR B % e 3 R A AR Bt
i AT PR 1 3l KWl 10 2% - A8 4 3 3R 05
R WIRAS BT AR Bl A= oe il U AR, R e R
TR 2 R X 358 728 J5 2R AT AR A
P——— [SENC IR & TR T N IR o e 3 = S N
P h AL BRER R AL KR AL
B EE SRS TR )2 F B T R T B 2H (ArgPryzh)
AR K RAEUER A RN S
W h ) Bl R X | 5 S o o o B T
W S AR i A Al 5

6 it

(1) RUPH #th X 7 25 07 AL FE B2 b 45 0 ) 2 5 Bk
FORGE G, B8 R 2N, A ST WK E X
SRR R R K E R KT 100 pm, B E A,
— e EL R KL Bl 1B A B 8 3R TR AR A
KL, CIRT AN 69% ~81% (KL 90%) , %
B DX PN A 58 B e AR &G U

(2) X P8 B Rl fy 2H LA SBARE K o
H0.245 99~0. 246 04 nm,c N 0. 671 83~0. 672 02
nm, i AR V K 0. 035 21 ~0. 035 22 nm’ |, 5 LA
FRBE b AR 25 b v 480 5 B i 34 oK A B A
i AR 26.6~28. 8 nm, A1 S {LJE N 0.74~0. 80,
3R ZAIE N 14.81% ~ 16.69% , 1 16. 06% , K
PH b X A7 5240 2208 )T 928 T A TN 8 A

(3) JRUBH M X A7 B A A8 5T IR B A 410 ~ 430
C, ¥4 417.36 C , 5 Aoya 25 (2010) [X 3825 J5i 414
T UM DG A B 2 R A Ry Bz 0, 3R W XUBH b X
A7 BRI SRy DX AR A

(4) R & B2 1 8°C H N - 15.23%0 ~
-24.90%0, 5K EMIE 5 B | 2% F0 55 Y [X 8 AR i
RUA BR A A 2 o 32 R YR 1V A Hl 2 v [ R T
TR A= A LA , TG BIL AR IR e D) 52 IXC PN o 238 fie TR 1)
AT,

B SRR ERRARINZR AT &
B 312 AR EHRA O FHRT FEFTEA
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