g0k FB1H
201043 B

Mt I8 X% % &% (BR B Z K
Joumal of Hebei University of Engineering (Natural Science Edition)

Vol.27 No.1
Mar.2010

35S 1673 - 9469(2010)01 - 0076 - 05

Y RT o B TR 375 I R 5 LV A A E BT 5

& 24 RAE?, 24, 0 42
(1. R ER SR BB HRR, L #E6 056004;2.  EF ML A3 IFE SRL LB, ITH BN 221008)

WEDLEFTEFTRABARANE, 2NRAHEIRBFBERANRFAE T EL LAY
BERERTHEAL, FRLERANARFIERBLREIRBIRALE T ETESL
BAXKEFEYABERRTELRRE, FRMAAS, EAALTRIBFHEELRARERL
B (MBS ); HARAHREDEHREORB, RTLBLDEIRETTRFEGEETXRTH
BERAFEANAREARRHEIHEZRERBERATE, FHATRA CrA Pb IR ER
HTERRAKTREAERA(NL); LR 2 BRMN, FEAREEAKTEND LA EI A,
XBR B HERE,BERE, 25, B BRHE TR
REFHES: X751 CRRARIRAD: A
Leaching characteristics of heavy metals in coal gangue
in both dynamic leaching and static immersion
CAO Yun-quan', ZHANG Shuang-sheng’, LIU Han-hu*, LIU Wei®

(1. Hydrogeology Department, China National Administration of Coal Geology, Hebei Handan 056004,

China; 2. School of Environment Science & Spatial Informatics, China University of Mining and Technology,

Jiangsu Xuzhou 221008, China)
Abstract; Taking the coal gangue from Shandong Jining No3 coal mine as research object, a research about
the differences of the leaching characteristics of heavy metal between dynamic leaching and static immersion
was carried out. The result showed that: the concentration of heavy metals which were leached is affected
by the background value of the heavy metals in the coal gangue. The higher the background value is, the
larger the concentration will be (except Mn) . Static immersion is not the limit of dynamic leaching, the
damage to the environment that dynamic leaching made was larger than that of static immersion. According
to the environmental quality standard of surface water, whether the dynamic leaching or the static immer-
sion, only the concentrations of Cr and Pb were over the third level standard values. The pH of leaching
water was beyond seven, but it wasn’t over the third level standard values of national surface water.
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HESEMBETRENSHENBSREIES
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22WMRFE

AR FASHARES Mg AREE T Mk
FFREEBAOWHRE, RRPHROMER
# 1 000ml(pH =7.313), 5 48h INEMEH —IK,
LB HT 16d, 3LHH 8 K, BRBE E M BB
SCBPHAT pH E T E, AT HE BB RVE 6
MEERER.
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Tab. 1 The element background value in each sample

BERERK Cu Pb

Zn Cd Cr Mn

H R/ me kg™ 57.75 171.25

119.00 33.50 317.75 296.75

F2HESHEABSHREXRIETRGIAE Y RE (mg/L) RIEHE pHE
Bab .2 The extraction concentrations of each elements and pH value of filtrate in both dynamic leaching and static insnersion

REFR RERE BRE(mL) pH(A) pH(H)

Cu Pb Zn Cd Cr Mn

1 960 7.313 7.302 0.0435 0.1675 0.0945 0.0435 1.0375 0.005
2 980 7.313 7.705 0.0325 0.03 0.0785 0.0001 0.775 0.0025

3 990 7.313 8.01 0.0035 0.0925 FKKH 0.007 0.006 ki

game 4 970 7.313 6.48 0.0405 0.1545 0.061 0.0115 Ffii Kl
= 5 980 7.313 7.886 K& 0.049 0.0235 0.007 0.0125 FK&H
6 1 000 7.313 8.021 0.022 0.065 0.0515 0.003 0.2305 *&H

7 955 7.313  7.982 0.0005 k&EH FREHE EKEH 0.9 FKEd

8 1 000 7.313  7.652 KR 0.08¢ FEH KREH 0.035 KW

1 835 7.313  6.98 0.006 kil KEH 0.0065 0.566 FKiH

2 930 7.313  7.132 0.0045 0.123 0.1045 0.0075 0.472 0.0325

3 900 7.313 7.01 0.017 0.084 0.0585 0.017 0.1805 0.044

p— 4 935 7.313  7.48 0.009 kgl 0.0305 0.006 0.0455 FKH
= 5 900 7.313 7.88 0.0015 0.16 0.0055 0.009 0.036 k&b
6 975 7313 7.021 KR&H 0121 KXKRHE 0.011 0.0155 FEH

7 960 7.313  7.262 0.0425 0.64 XKH 0.0075 0.0085 K&

8 960 7.313  7.522  0.005  kigt KM 0.007  KEH KRS
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Fig.1 The element background value in each sample
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Fig.2 The concentration curves of each heavy metal elements in leachate
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Fig. 3 The maximum release rate of each heavy
metal in different experiments

ARAZETAFEELROBXELERT
B 3, BRARKEREREREN 16 X LR
BEFEROERE SHREESPETEN
HRIEZW, ERRT B APXERFHS
BARNIBEE. AERTUEDL:

DAREBTAPEERHUBERABREFE
R 25,5 Pb # Mn 5b AW EE RSB M IE
TRPHBEABRERTESREIRBE KRR
EEXFERMAIBFRANARERN. SHEHK
EEETA TR KEBE R, TAFTHERAW
BT A3 T Bl 8 VB A ot O, T L 3 25 o B X A
AHMARERBEREEXR, XHLEMWEX
BHEN—1EX,

)NERFA—-MLBRGT X, FRERBRK
BRBUHFEER. IBKERRD, FLEN
BABHRITFEN:Cr>Pb>Zn>Cu> Cd> Mn, #
BEERRP, FSBHYBEKXERENF R Pb>
Cr>Cd>Cu>Zn> Mn,

5 LR
BT A BT R RN R EREPER

HWBE pH ERIER T E 2 BT R K BERE
EE,

pH{H
Or=NWsUTMN-INO

[ oE%E - BanK|

B4 RRERGTAEHBpHERLE

Fig. 4 The pH values curve of leachate in
different experiments
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Tab.3 The environmental effect evaluation index in both
dynamic leaching and static immersion
B4R MEK HTHEBEFT BSREED
£ FERE BREREE  HERERKKRE

Cr 0.005 0.2712 0.158 5
Mn 0.1 0.000 925 3 0.009 442
P 0.05 0.080 24 0.1442
Zn 1.0 0.038 46 0.02479
Cu 1.0 0.017 72 0.010 80
Cd 0.05 0.010 15 0.008 933

m&E I AUE H: (V) RERHISHIETLH
SRELE, ERNUNESRTRA G M Pb K%K
BEME T E KK IS R B AR+ 8 I 2K B
R, Kb BT R ERNRTRE. QES
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MR P AR B/ T HAE S S I LR P
BE, BERUF, AT A8 W S MR X SR B - A 1
BERTHEIHSRETENFEEE,

6 &it

DEIRBHEMKBELBEREHFESRELR, K
HETESRTEFREXMEHRTESREK
BE, B RAEAAE , EPTAP L 1 78 7 ATt YR B AR
7 (Mn BR5H)

DHEHBELZRPEESRNOBURBEEM
KRB B (AR K 96h), AR SR ML
BPERERENEN, EESROBREZH
TR S

3)B% Pb #l Mn 5b, BIBMBLEFELREM
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R, A RGBSR TR MHIERR,

HEREHARBELRERBSEBRER
RN pH R EE 7.0~8.0 ZH, 2EHM
#,ERFEE KA ERERAEN),
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