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Abstract

Guizhou has abundant coal resources, but little research has been done on the element geochemi-
stry of coal measure strata in Guizhou Province, and the effective utilization of coal resources in
Guizhou is a serious defect. Based on element geochemical studies of the main Permian exploita-
ble coal measure strata in western Guizhou, the element geochemical distribution characteristics
of the different coal seam and different mining area have been revealed, contrasting with the trace
element content in Dafang, Hezhang, etc. The element contents are mainly affected by terrestrial
material supply. Coal measures formed in the delta plain environment where sufficient terrestrial
materials are supplied contain relatively abundant trace elements, whereas those formed in the
tidal-flat environment influenced greatly by seawater have relatively low contents of trace ele-
ments, mainly controlled by the geological fact that basalts—the parent rocks of source regions
contain high trace elements. The content of Tl and Pb in coal seam is higher, and it is the result of
the late hydrothermal activity and the effect of the fracture structure.
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SHMERA “ILME" 2%, CHRUIERTEMEL 54214t [1], FIeEE T, b EREE KRR
A . B PE BAL T SN PE RN Y, BOR RIRAE RO, RS, MORIT ARG BT R R
HESCRE, (EBZE PO BRI S AR T O AR, A S TR B A STLHLEEANS,
R RE S B SR B A 2 SRR A BORL S, AR TS TR I 7™ L A o RS P HLZRIR
ML TRE R, KEMBIEI, NEEP A TRGEMAT NG 7%, R, XS
SR BRGHEI G REORY . BR AR RS R BT RO B AT B BE MORVESR B X

2. B X—EASHEIbERFE

SN FEEEIZE A &g, WO B, B R P RO B AN [ 43y SR S PR (Mg A
DURR) TR 20 (Mg i 22 FARDURR) A B (R AHDTAR) o 25 PE X K A48 SR e 6 T b4 7 5 e St 3
GRAMAT B BT X, S S 2 O b A AR AN = A AR R R A (PSl),  HHVRE  RES . Rid
B HERE BIREEER[2], R 67.4~264m, 5 BT &4 VLA RS EAL, 5 R RIKE L
ZR AR MBS B R SEEE. AEAE, U =T A A %) ERHEL. BB
DIGIRb A BribE v, & 6~19 |2, TEREEEZ (M2, M4, M5, M6. M7. M9), HFE MEEr,
WIS L —, —RIHT, JERE 37~131 m. FE(PIY) LR K R ib 8 . P W EIERE R, &
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REFGY, B L gL, et LBZE, TREESR/PSM12. M13. M14., M15 FEmAT
K), HAREMERZE, MRS — RS, B 31~128 m (14 1).

3. WMEBRRSHHAE

TS BN AR T« RSP AEH A R R IO, AE T [ERL A B M BR AL 2 T B AT RERE N L, IRAE
ICP-Ms ik E ez, R FREERRE GRS AIEN . EH BTN X A E LR e R
TI. B. Th. Pb. Hg. Ge. As. F. Sb. Se % Ga. Sc. V. U NESHFAX %, XTETEY XA KEE 4
S.5%5. 65, 75Kk 9 SEETHEHTREMEHEILCRETHIA, THERITTRERTEE R, KT,
P8 AL 53 A0 1
3.1. NERREAFRREEEREE 53 EFHE

A 1 AE, 5y 6 & 7 SIEZH As FER/MAMY, fE 0.25~0.47 pglg 2 [, BHAK. 9 SHEF
As & E1E 0.26~20.629 nglg 2 8], A8 Ak g ixj( T R ST (MO-5) R & Bk 20.629 ng/g-
FIULREGERUAK, 7F 217 nglg~259 ng/g 2 [H. 7 5H)Z% B ) Hg iR S EM AT 9 SHE.

4 G K 9 SIEE I ILRE Pb & B E(MA-5. M9-6. M9-7). —fiiAy, MR EEE
A F TR SRS R IR R BTE R3], WHEIXEE. REKFHRE, H9SHEPEX
BN, X ARG Z B IRAVRAE R 52 . 55K 22 (4] % B 7 g 7 B X e — 22 tHEJOE A0 0T 9 DA S R
A [S]0F 5T 1 DX e — B AR I O — B0, A B T R R A S 0 3R 1 S R S K R S AT AR )
Wi pT ], 2 IR PRIR PRI RO A O R I R B, B R ENEE . 4 SEES T
R R 0.023~0.7 pglg 2 8], ALIEERCR, TIJGRLES. 6. &7 5HEEH & ETE 0.5~1.4 pglg Z 4],
AR

KK— 9 SRR &/ RKEEMT, 9 SHEEMA *Aﬁﬁ%ﬁﬁﬁﬁﬂﬂk XULTE 9 SHE
TR A RBIENN S S, NNER TR AFEICREPb. TI )M FE S Th fE5ZE PR E—RE
3.02~12.6 pglg 2 1], U £ 0.992~6.887 ug/g 2 [A]7&4k. Th, U m%%ﬂ}‘liﬁ’]/&}?iﬁz\%ﬁﬂﬁ@ P2

M 2 T LA A5 XN A E R As, Pby Sc. The U. V. F TREREE( S8 kx5 4,
As fE 4 5 [ 9 SIS EEAN L E, 9 BETR S ERE N 4.02 pg/g, £5. 6. 7 HERSEEL: Pb
fE45. 55 k9 SHEERHEER S, 7£9 5 EIE 20.784 pg/g, 7£ 6 5% 7 SHZEH &AL Sc.
Th. U. V. F7E4. 5. 6. 7. 9 SHERETEMEARKR, FIEIEETEHERAEIE 256.93 ng/g. 9 54
RS ERAE, (HAMTHEME 9-1, 97 AAR&EMEE, R FYESERENIN. 97 BAIEE
F As, H SN TR MIER . B —0 RN, S As SEAH R 5 IR S I R
[

I 3 f5H, BTE4. 6. 9 5P E RS, £5 5HETESEMMNRM; HgfE4 5. 65, 75
M ERE, 595K SHEFRSEM: ShE4 5. 9 S EERE, 55 Kk6 SEEFER
RIK; Seft 45 kISP SER SR, /£55. 6 5. 7 5HEEFHEREMY.

32. MERREN X#EETHEFE

As TR AE 4 SIEZ & EAE 1.02~6.714 pg/g 2 8], AT ERK. hEis B —ir S ERAC, RES
EHigm, AR, 9 SEET As SRR, IR, RilEh. B L As RSP
BB f s (P34 11.154 pglg) (141 4), @jhmz(ﬂFi’a 3.986 ug/g), B (1 0.945 ug/g) M A (F-14 1.928 pg/g)

fi.
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Figure 1. Sedimentary sequence in Late Permian coal-bearing strata of Qianxi Coal mine, and vertical variability curve of
sulphur content in coal
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Figure 2. The distribution of As, Pb, Sc, Th, U, V, F content in different coal seam
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Figure 3. The distribution of B, Hg, Sb, Se content in different coal seam
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Figure 4. The content of As in coal seam No. 9 of the Qianxi Coal Filed
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Figure 5. The content of B, F, Hg in Qianxi Coal Filed
5By F\ Ho ER A XD

B P AR — 2, B FH A H m) B i S e AL B 2 AR K% . Sh o R SR 2
O, AREATEALEK. Bk L, EBPEETX T Pb. Sb S EARLEABIEAMMLL, LT K E I
— T ERI% fiﬁi‘j((l_[ 6).

TI TR VU X N HOIR AR — @ R IE(E] 7), oy BLALRG . L. B & R, R
AR A UL AR e S BB, T THsRAE 9 SRR PN X P RETEAYIE, PUIEAL i & R
AR, REEERGE, MO-7 e REIS 1.4 pglg. T B TIRECKRIE, Fisert TI TR
0.52 pglg [6], TI JCERAEESPUH"IX 73 A1 I il — A8 — DU AL A — R A S B MR B (1] 7) T e R

XA, TR R HIBE R R R A IS BN TI AR, 4R IREZ IR SEE, SR,

The U CREN XHEEZMK, The U TEREN XARE SRR, F—EZ 2
L 4 SRR P BT H -8 BILE -8 BE R RRMR RIS, 2SRRI
—HESTHRRES . 9 SIEZE T The UEN e & &R, Th ux &8N 184 ug/g, U TR
TN 6.887 pglgs FEAREBIA. ZER. RKBAM LVUACE -GS BAHY . BT X Thy U TRIKE
AL R — AR B — P AL A — R 8 S DL AR K 3 (14 8).

Sc TLRAN XM& A/, — A 1.62~6.29 pg/g Z1il. V TR SR X B LELR, S&
£ 15.8~74.9 pglg Z A8k, JREEGE, Wi ARG it V & &1k 74.9 pglg. Sc. V ITERAEN X
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Figure 6. The content of Pb, Sb in Qianxi Coal Filed
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Figure 7. The content of Tl in the Qianxi Coal Filed
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Figure 8. The distribution of Th and U content in Qianxi Coal Filed
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HIRBE AT E R R, 4 SRR Sc. VIR EEAE iy BLALRED 5 S mi(6.29 nglg, 74.9 pglg),
WA BALFFH I — i B iz A iu b e R0l ETHES: 9 SR S V AR M- i—1u 1L
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Figure 9. The distribution of Sc and V content in Qianxi Coal Filed
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3.3. 5HEMXRILE

TR BN K7 HEL KA. S&. BT BRSNS R TR A 48 RERE L BRAL 2
RN ARAESHIX MR LR S 'S CPIMEGEE 1), Ao EdErTUE R, BIEE+ As.
Co. Cd. F. Ga. Hg. Ni. Sb. Sn. Sr. Ba. Th. U. V e &¥MKTZ4E. KJ7. g9gEHIX, 1 B, Ge.
Pb Se R HEAT KX, mTAZEIX; BiiXEZ  Sc. TI nRx&ER T4 E. K. 9%
X,

g - s, BiuXES Ga. Sc. Ba. Th. U TREEETET - Mz, Co.
Ni. Pb. Sn. V IGCER S BB TH Xixm, MEtX el BiX Sro o &8I T T - s —irih
X (/4 10). BPuHsX#Z As. Co. Cd. F. Ga. Ge. Ni. Pb. Sb. Sc. Sn. Th. U. V T &ZEEMKT K
K RHE— Pby Tl TRAEREN X & &xG, BIUHMXKe, KRR BMX Ba &R & &K
F. MK L, F, As, TI, V&4 E 3] [7]

e FIR G R G RN ER FEREZ: 1) SN REAA M X8, B VGR AR A RR A
HAH—EAH . TEM B AN, WEARUTRNE B K, RN VEER, EEEENRENTHZ
VTR ARG T, OSBRI B R (2] 2) PTRER B TR - B — S R B, 2R
Ga. Sc. Ba. Th. U, Co. Ni. Pb. Sn. V JezBIIJE L X A [8] KA Rl IR TTRR P o 2 B K Sl 3)
AR TR AR eGSR, ik EEF S ES Ph. TI TERV G HARSCE S, 4) YRR
w1 DO, WRAE KA BEE e AL A s, HAHX & 4 As. Co. Cd. F. Ga. Ge. Ni. Pb.
Sb. Sc. Sn. Th. U. Vi, RN, HETEPFIURMEL, RUREER ZHEA S Sr & &,

4. WEBEAREEMER

Bl R DX BES T g TV RVAGE S TR R R S &, A SRR B T R A
BIBEN P ME TR E U IE P ME TR R, SUNIEf St G kb, K
AR, W R X UE W, SRS T DT K AR T TR AT o FEAR T 22 (1 5k |
W% T B B REM L TS RO — A FEE X R PR TR RS BN R R T R A
o7 B B T AR T W R[9S M G — B 5 A 2 b A A 8 B oy i R0k 1L & e R
B Cr. Niv Co. Sh. Se%inz, SEGIMAHEZ Y EARME TR ST EHRS.

Bt X E TR S B RN, B RS2 K R P S R E AR E TR B S &,
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Table 1. Comparision of the average concentrations of 20 selected trace elements in coals from Tianzhu, Longli, Weining,
Hezhang, Zhijin, Nayong and Dafang areas

i 1 RXAREESEANERXELRF 20 MEETRNS EXTEE(RAL: ng/g)

X% RAER )

5 BME~BK REQ2 ) BT (T 1) hEE (2 £F) RE(2 1) gNZEG6 ) KFQ0 M) BUEAT M)
LR {HICFIA1E)
492'~830 8.67~9.09 084'~237  056'~897  0.25'~20.63
As (6.61) (8.88) n.d. n.d. n.d. (1.600) (4.964) (1.285)
02'~503  '102~147  0.72'~28.7
B nd. nd. n.d. n.d. nd. (5.175) (8.870) (7.498)
co 320874 974-32 0627944 069'~0.83  1.03~145  221'-241  3.7°~236 <1'~123
(6.015)  (20.870) (13.869) (0.759) (7.755) (7.990) (11.302) (2.768)
cg  025-0497 04306 - o o 0.05-043  002~0.16  0.01'~0.29
(0.375) (0517) 0. 0. 0. (0.162) (0.240) (0.030)
193'~290 259'~341 217°~259
F n.d. n.d. n.d. n.d. n.d. (229.000) (298.000) (226.259)
ca 344235 12-195  1301-572 162'~34  206'~7.27  221'-575  214'~126  2.34'~7.41
(13.470)  (15.750) (2.413) (2.510) (4.668) (4.059) (8.522) (3.320)
Ge 0749225 211-351 o . . 0.4'~15 061'~1.91  0.6~3.02
(1500) (2.813) 0. 0. 0. (0.800) (1.227) (0.829)
003-021  '0.03~0.26  0.01'~0.35
Hg nd. nd. nd. nd. nd. (0.106) (0.163) (0.060)
Ni|| 24413 17.6-406  3.06-4551 19-314  371~244  51-168 379422  15-313
(31.850)  (29.100) (20.485) (2.522) (14.071) (10.550) (17.149) (5.746)
pp 2681248 034-384  099'-26.68 202~531  1034'~17  '12~106  373~454  <1'~305
(7.579) (19.350) (11.898) (4.114) (6.014) (6.127) (17.197) (8.913)
g  118-398 043-057 o o o 001'-0.83  '0.01~1.08  0.01'~0.86
(2.577) (0.500) (0.378) (0.416) (0.218)
s 293657 803-146 1084438 16'~1.8 '2.96~553  1.46'~4.42 1.82°~7 1.62'~6.92
(4.750) (11.315) (2.095) (1.693) (4.245) (2.639) (3.393) (3.953)
036'~1.15  146'~249  0.49'~4.33
Se nd. nd. n.d. n.d. n.d. (0.748) (1.750) (1.481)
gy L13-125 023-095  03-1487 038'-079  047'~13 0.3'~1.05 038'~16  '0.13~0.56
(1.194) (0.589) (0.685) (0.583) (0.869) (0.531) (0.701) (0.312)
g 738789  351-70 23.108-117.008 65422477 47-7L1  512-413  20L7-118  3940'-892
(76.350)  (36.757) (59.494) (145.090) (59.083) (150.400) (63.730) (57.985)
Ba 098121 044-38 84462784  1142-1951 761-1077  119-788  172-110  7.08'-163
(11.040)  (19.218) (13.313) (15.462) (57.655) (48.779) (49.463) (31.89)
o 0027112 056-137 o o o 0.4'~0.7 0.007'~17  0.02'~14
(0574) (0.963) 0. 0. 0. (0.550) (0.589) (0.841)
 3e4-131 ~ 0532~4780  1.31'~2.29 2'~4.48 204'~158  242~827  3.02'~13.4
(8.520) (8.770) (1.689) (1.799) (3.239) (5.585) (5.483) (5.034)
y  159-2167 034-172 0471-3494  072-091  128-143  062-121  072-579 104689
(11.630) (9.077) (1.221) (0.812) (1.357) (2.872) (2.866) (1.261)
v 195-246 585~1231 5532'~80.73  9.95~14.66 2348'~142.2 11.9'~70.576 16.4'~154  15.8'~74.9
(132.750)  (55.150) (26.470) (12.305) (82.845) (31.046) (63.291) (22.368)
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Figure 10. Comparison diagram of trace elements between Qianxi and Weining, Hezhang

10. HREEHT. HEREHRETRIEXLE

TG KRR BN BV PEARE = AT M E TR S ENRK. BEREEEHE As. Co.
Cd. F. Ga. Ge. Ni. Pb. Sb. Sc. Sn. Th. U. V Jt&, —J7HHEERIAEFE 2R, Aol
RE 22325 IR NGS5l . RAEKZE &4 As. Co. Cd. F. Ga. Ge. Ni. Pb. Sb. Sc. Sn. Th,
U. VLR, —HHRLERTEFRE, BN T R B RAE AR M SR/ EERERR
mF &R, —v193~341 pglg, “F14 251 pglg (N = 31), HAbME TEIK. (KR HGRRAK 05 7Y
M = B R R AR O R R R SRR AR A 1 32 e b g PR 2R [9]-[15]

WA Sr/Ba HIM AR 7~ 5 S, R —Hb X VI VA AR TR LE Bk A DU RR A0 1) Sr/Ba HU {8 22 B 2 b 38 w57 [16]
[17], Sr/Ba WAl — ARG KT 1, M AEREAH DU /N T 15 VINI EUAEAE AR DR KT 3,
Th/U LWAEFE ARG /N T 7, TEREABDTAR R KT 7 [18]. BT #hE . 218, ghglE. Ko7, B4,
JeH.. RAE Sr/Ba ELfE 205 4.47. 9.83. 1.02. 3.08. 1.29. 1.82. 1.91. 6.92, ¥J KT 1, HHIKIEM
TR HEKEm, Horp R A: SriBa FUiE KT 1, VNI Hbfih 4.17, Th/U ik 0.73, /T 7, S & &
N 6.89%, RATHLX B T AHPTAR PR B2 Mg /K 2 M AR I KRS, 8 T R B PP RO R B s e
i IX 5 RAT AR o JB T B 2 A T Bifi A X 5 i PP AL, 3 Sr/Ba FfE iz KT 1, Th/U EeAf 437 9 1.38.
2.22, VINi WAES A8 1.29. 4.88, KIENEIK, Zig/KEmaR, J& TEIFIRE R SN E, X5
IFZ s X A A T AR A [19] [20] (9 11). ZR4:. ANZE. K7 B35 74 U S I g ok 22 AR TR 3R B,
ZHF KA RN, BT =AM N E[21] [22]. B, HERREICRERM.. BE. BT B
X E 4

W R B IR R R T VRS A2 J AR LLAE AR AR AT 4 A2 5 1 B4 1 e — e AR
BILRRATEEENRARESH EHMERNEE]. — BN, BhREadEngE ok 5hdre
T BB E R A 53] [23] [24]. 75 M4-1. M9-1 hs+ B 74, mTREmTE®E, M4-1.
M9-1 1 TI, Pb. Sb. As & EWMBIRT &, XM MK E FUEHESE RWE, (KRS
IR E TR WA SIS Rrh, WG TP A FICREEPD. T &)W RE s & s, LS50 AUCNETE
A E ORI E R F 2R AT AE W BT, 2 B AR IR AR AR oA FE e R 1
B, E R N I 45 R —84] [25]-[28].

5. &1
RN B PR SRR T MR T E AT, AT . A . KTT. .

()
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Figure 11. The lithofacies and palaeogeographical map of Longtang Stage, Permian, West Guizhou [19]

E 11 SNER L B A R IR E[19]

R ZE PR TR DAL, s & R E R RE ORI R BN E, FREEZ
H B TC R AR DT U EREE, SRR DL R R,

1) RGHH TBAFREENHME LR, WNEERHMEICR S E R E 28 TR S A 15 L,
I A ST R P S SRR L X, HAA S LA EL Cry Niv Co. Sb. Se %5t &K, HIEE
WM E R E TR SR, RS S R = ANEEREE, BRI EME TR S =S, R
JE L2 > PR ORISR, TR R M E O R B E K.

2) MM B RAMZEEARENF &8, —MN 193~341 pglg, 714 251 pglg (N = 31), HAhBEC
R RIRARR RIS v — S HE P M E R R R E E ENRARESW Bt iR R R, JE
A EICR I E A B KW R R AT A W R sl 2 B IR IR A TRIR A RO AR 5 G R I 32 AR
M, IR NS . DRI, R BT AR B T R AR GE, TIL Pby Sby Zn HEIRE,
BRI R W 2y R G E I ROZ AT AR EE, Ak 5 5.
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