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Study on trace elements in gangue in Huainan mining area
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Abstract; According to coal seam and rocks of lithological types, 46 samples were gathered systematically. In
these samples, trace elements were analyzed by inductively coupled plasma-mass spectrometry (ICP — MS) , instru-
mental neutron activation analysis (INAA) , Hg by cold-vapor atomic absorption spectrometry (CVAAS) , F by ion-
selective electrode (ISE), major elements by chemical methods. Eleven trace elements (Cd, Cu, Ni, Sn, Hg,
Mn, As, Cr, Pb, Zn, F) were selected as focal point of study, and five of them, such as Cd, Cu, Ni, Sn,
Hg, are more than background soil level (BSL) of Huainan City, China and World. Respectively: Cd is 40 and 7
times of BSL of Huainan City, world separately; Cu is about 2 and 1. 5 times of BSL of Huainan City, world sepa-
rately; Ni is 8 and 7 times of BSL of Huainan City, world separately; Sn is 3 and 2 times of BSL of Huainan City,
world separately; Hg is 3 602 and 1 381 times of BSL of Huainan City, world separately. Their hazards for environ-
ment of mining area are explored primarily and thought that their hazards may be accumulative.
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INNA (&4l

HICE. e ICP - MS, INNA ZprEhT A0 AR R CR BN, 22055 AR R AS B B & B U R IR,
X e R B X R AT AT B9 R G TR AR IEAT, iR AE AR, (2% A% (SR A B 0 i A% e
IR AT R RCR R LR L mﬁﬁéﬁﬁ%ﬁiﬁ/\jﬂ ICP - MS fJrilll, #4320 NNA frll (%1, 2).
®1 EERRBESW
Table 1 Major element of studied mine waste samples %o

FEEL D w(ALOs) w(Ca0) w(Fe;03) w(K,0) w(Mg0) w(Nay0) w(P,05) w(S, ) w(Si0,) w(Ti0y)
AR 19.38 0.65 9.36 1.47 0.77 0.47 0.08 0.07 49.09 0.77
) BRI 5.79 0.55 7.94 0. 46 0.48 0.38 0.04 0. 04 8.91 0.22
3UAMEEME
PSRBT 18.29 0.43 6.59 1. 40 0.58 0.39 0. 07 0.06 48.19 0.72
JUART B4 s 2 1.35 0.74 6.62 0. 61 0. 46 0.34 0.03 0.51 10. 85 0.18
31 MRER AR min. 8.93 0.12 2.28 0.91 0.14 0. 20 0.04 0. 02 32.64 0.31
2/ ME max. 26.49 1.57  24.40 2.16 1.40 1.86 0.15 0.20 64.28 0.94
x2 RETERBESH
Table 2  Trace elements of studied mine waste samples 10°°
LR As  Au(107%)* B Ba Be Co* Cd Cr Cs Cu Dy F Ga
MR 2.47 3.645  106.56 377.36 12.48 10.47 2,42 50.66 4.21  42.05 2.89 242,57 28.20
BAKMEME  1.22 1.380 67.32 135.48 7.02 5,07 1.24 13.82  2.82 21.15 0.64 202.87 6.71
JERIR BT e 1.71 3.175  101.83 356.24 8.92 9.17 1.65 46.40  2.67 6.80 2.72 176.12 27.11
JUfar¥ iz 1.79 1.480 64.63 135.60 8. 64 4.61 1.79 18.80 3.34 67.07 1.01 179.86 7.66
min. 0. 07 0.380 20.37 193.76 1. 00 2,27 0.07 10.29  0.01 0.12  0.91 0 10. 69
max. 6.67 6.180  284.00 856.95  37.00  20.97 6.67 92.28 11.26 236.88  6.18 700.00 51.53
& ¥ Gd Hf  Hg(10™°) Ho Mn Mo * Nb Ni Pb Rb* Sh* Se * Sm
AR 2.84 4.41 82.86  0.48 736.68 2,09 9.12 211.11 32.22 72.42  0.43 .12 2.01
BARMMEME  0.62 0.70 50.86  0.10 962.93  0.55 7.81 160.54 11.17 34.81  0.51 0.48  0.97
ST 2.72 3.85 64.07  0.46 147.73 1.85 5.92 141.08 30.73 63.91  0.33 .01 1.54
JUHMEIRZE 0.86 3.44 70.70  0.14 1196.62 1.54 8.37 184.72 10.45 34.94 0.58  0.46 1.34
min. 1.58 1.64 15.33  0.18 200 0.68 0.63 13.50 13.63 13.02 0.12  0.48 0.19
max. 5.94 2490 28279 0.74 4198.78  9.51 27.74 630.05 76.08 178.00 3.44  2.68 5.74
¥ AR Sn Sr Ta Th Th* Tm* U* A\ A\ Zn* Zr* Y Yb
AR 7.51 152,62 1.06 1.07 16. 16 0.54 3.38 75.27 2.56 58.48 276.87 11.43 1.31
BARYEME 609 81.21 0.41 0.21 3.09 0.20  0.81 20.92 0.55 29.18 79.42 2.61 0.4l
ST 4.69 135.67  0.97 1.01 15. 65 0.51 3.26 68.23 2.27 52.00 256.94 10.88 1.20
JUIHME R 6.79 81.22  0.46 0.37 4.36 0.18 0.82 28.52 1.34 27.51 127.63 3.49 0.54
min. 0.12 54.19  0.33 0.36 8.52 0.24 1.38 13.26 0.79 24.38 135.00 3.83 0.39
max. 21.81  440.75  2.96 2.54 32.5 0.91 4.9 138.74 7.54 122.00 794.00 18.19 2.97
H: @ = 4 INNAJUZE, BAEMHRITEE N ICP - MS JIIE; @ INNA Zp414 31 FEER, ICP — MS 434H 46 fFRE .
1031 MR E BT R S, A a T B2 SI0, FiTALO,, —H 2y 68.47% . i
HPEIH0.07% , J&F Ao bR £ 2 HFIR T ICP - MS 734711 46 ANFE 3 . INNA 2 #r

(1 31 AR AIME, BARAE AL IR HE R 2 E’\Jéj\ﬁ‘ﬁ%ﬁ%%lﬁ@, HIE AR Z TR U MELBR Mn 22
PRI AL, HpRBHMouRMEMZEAR (B 1), B, P T FRR & Iu R e (E.
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Fig. 1 The trace elements content curves with defferent coal seam
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TEFRBE NS I (G E AR R 0. DT G R AOAUEL D. J. Swaine'® ST~ N BFsTiAdy, X
WA G EE XICERA 26 Fp: | As, Cd, Cr, Hg, Pb, Se; I——B, Cl, F, Mn, Mo, Ni, Be,
Cu, P, Th, U, V, Zn; Il Ba, Co, I, Ra, Sb, Sn, Tl X505 X ¥EEEFE A E M LR 4 3
U 1 Wood'”! | Forstner'™ SEAU R EE A B LT K4 N O JESCHEMETE (M0 Na, K, Mg, Ca, Fe,
Rb, Sr, Br, Al, Si, Li, P, N, 0, 4); @ fiapHIEHMEA AR MICER (W REEs, Ti, Zr, W,
Ta, Re, Ba, Ru, Ir, Rh, Os, Ga, %); @ IEHABMM L HHMEHITR (W Cu, Se, Hg, Ni, Pd,
Pb, Ag, Zn, Cd, Sb, Sn, %). Forstner i8Ny, 732KQ, QP MTTRIE N MARIMEHIN, ¥ Mir)L
MY RO R T AL, HENREANEEQ B, ENTRAAERRE - EREREEE. It Hb
FEAER KK Z BE, SHIEMEY TS YA, BaRiG s E™ . T A,
Hity EPA AP EMRETS Y I < BT (R&EIO)NY | UZ ¥R E SR aF hie s K
M IX SRR, ikt As, Hg, Cd, Cr, Pb, Cu, Zn, F, Ni, Mn, Sn 2 11 {84 n] B/ A 3055
EROCENBITEX G NP X BRI S, SRTMER DU (BT ) SHEmRSE . el ™
EAETUE | MR Y R E R R Y (R SRR R L e R A
Mg (23), DMRWTHER S B A b RO e R SR L. B33 al.

(1) As, WERGHERT A& B e XUER s, AR H B R 7 g 4t

(2) Cr, HERBERTA SRS THP & &, (R T LS SHE I X

(3) Mn, ERFHERTA S R0 18 4, 5 L SEM e AR

(4) Pb, HERGHEAT A& RORTARILHE . TUS L 13, 2Aedb e XU R 2 4%, SifErg 3 A
TIEIEASF

(5) Zn, BRUERGHES RSN, WERIEAT ARSI T 1S R E, T KR

(6) F, MERGHENTA SR A R A L3, (R T HE RN & & #ERuX e AL TN
R EHTTERE], BE R AERTR AR B, R X D F S S T X R R
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MiRICEA Cd, Cu, Ni, Sn. NESESTRG MRS, 0 He, RS SEHRETMES, UL, Hh
He SR HHRT B e ah s, B mifEr bt He S 2 m ek el g, He Wl A
BT, HERHAT A Cd SRR R 3 40 475 TSR 300 7 4% Cu SR 29 R 0 2 £,
TSR 1S Af Ni S REMER LAY 8 £ AR LI 4 15 Sn S EURHER LIEM 3 15, LN R
TR 2 %5 He SRR A0 3 602 1, Zuouith 5t 3T 1 381 47

£3 EEAFAD || HTETHES S RENLES T

Table 3 The average contents and background level of 11 elements ne/'g
m H Ni As Sn Hg Cd Pb F Cr Cu Zn Mn

HERG AT A " 211. 11 2.47 7.51 52. 86 2.42 32.22 242.57 50. 66 42.05 58.48 736. 68
WERG 59. 45 3.38 2.12 70. 00 0. 06 33.10 437.00 33. 64 27.00 357.24 659. 00
gy 18. 00 3.00 3.00 22.39 0.50 21.00 130. 00 15. 00 18. 00 30. 00 40.00
fioal A=y 32.00 5.20 2.60 23.00 0. 08 23.00 755.00 68. 00 30. 00 83.00 520. 00
Werg 1 g 25.74  10.45 2.58 0.02 0. 06 30. 47 478. 57 64.93 24. 60 80. 81 415. 68
et 13 33.32  15.90 2.50 40. 00 0.09 23.00 480. 00 71.20 24.00 68. 00 600. 00
JL N ot 50. 00 6. 00 4.00 0. 06 0.35 35.00 200. 00 70. 00 30. 00 90. 00 1000. 00
A e R 75.00 9.20 2.32 9.00 0.08 16. 00 570. 00 100. 00 30. 00 58. 00 600. 00

fe o= 1 FOCEFH, KRS E R,

BT A T L, By I, IR P B & R R = T A R B L .
P DX A BERT A IIE AR, 20 s S I AR - pKR A XU FL AR, ELIE R A58 DR 0 DX AT 1 30
4, GEE M XIBREXK (pH=7.5~9.0), HT/K (pH=6~9) XPUEAFAHEAWTIEHE, N LRI
K (pH=6.4) WIAWTHKIE, IE THRAF AR, XERIFT N ESRTR WA L. ek
A RS E R R R ORI X, DO TERERT AT RS R R, DABRAR P B R AT Y B
R TR R S W) (4 0 AR ORI R, (B XU 2 T ol TR A MLSOR BRI IR AP A, 3X
Sef e TG R T R BLREVE A E BRSPS E LA USRI A . RIS A Al REERT 41 vh By
R RS RAE IS R, BB R A L EREE. (LA R AR 3t L 55 R P 53 A P K 0
BARERT AT AT 0l XA SRR AN E IR £ ME R S SR e, N TR R A WA RIS, AR A
TRERERANBRER , MUK IR IR, IR 1S BR IR B R AT, A5 X SE R AR B 14 452 s ot
FBCR, BEMTRR MK AT 1 8w pOp R A S A AL i i, S 1 Hg, Pb, Cu, Zn %54
W E R, XS E SR IR A TR A O I2 4, EA LS M TR R ALK,

MR BT 17 Cd, Cu, Ni, Sn, Hg & EUZABLAYS I LEER(E, Mn, Pb, FOEAS LSRN
4, JUHOE He i 1 5H{EHZY 3 600 15, TEMERSH X R 2B EEH, RA S s HEA 3 3
TRIFOKIE, BT | BRI BT ERSUE TR X e A R S YR AR, JF
TEIXBEIREEA ORI R, B Py . shy . AR, fE i e s AR R IR 8 %

4 & it

Cd, Cu, Ni, Sn, Hg BAF U B Mn BKF HHEF R As, Cr, Pb, Zn BWS(ETF HHE3s
selH.

S0 7 4 1 2 RS D358 B PR £ 5 0 R, M 0 DXL A 15 X P
Tk CRIFBRYE) , WISRSTHEMRT A AL, TR AR £0H KBS T b, B HERT A7 97 2 O I o
ZHEAOKIE ., RO, (R R, 5 2N BERE 4 R A 10 2 R R S SO A 4L
Yy, A5 LR A ) — R .
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