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Table 1 Main composition and content of coal gangue

sy Sio,  ALO, Fe,O; MgO CaO SO, TiO, K&

i 4740 1325 991 1.63  1.79 207 1.65 21.93
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Fig. 1 Kinetic experiment fitting curve (The concentrations of
Cr(VI) from A to E are 40, 60, 80, 100, 100 mg/L respectively, 4:
stirring all the time, B-D: stirring during the first 210 min, £:
keeping still all the time)

RS OSBRI P A el o N [ 7 6 2 S
P, W Cr(VI) Wk BE T e R R 1 i i A
TR TR R A [F) I e BE S5 1F T, Cr(VT) R B2 Bt
10 1 RV A i /S BTN S 1| Pt 71 o 3 Gl N U R S ZE R T
SHABB I TS, 153 BHLE Bl B BRI 2 2 FiR

AL 7 R AT, T4 R e 4 S AR, A AT
A5 Cr(VI) K2R B, 52 3 23R 5 5 N 490 1) 490 e e 5 ¥
ARR, [ 0B )i Fad B0, 3 2 il A 5
AL UL, FEAE R S5 4, R T 0 v B 1) Cr(VI) S g i
RER kAR o H RS 5 3l A 0 RN TR H A
P2, ShAS B Pk B R R AL PR, R N B R
HRE B K, MW Y H23E 0.17 mg/(L-min), # &
ZMF R SO 3 ZH B 0.033~0.048 mg/(L-min). 11
A 2R ) B KR B 5 0 IR VR AR — B, IR 2 AN
5%, LA M 2R 2R Mk AR S B 4y, Bk B 4156 4, 243k 5
0.95 LI I,

1T B~ D 2350 2 7 A ik A% SO e R Ak
B, B AR E AR50 53 32 78 S AR B HH R i 0
— 5T SRR, ARAE SR T S BT SN, BT A A R R



-32- B R 5 1 2022 4F
x 2 HHFEABHESH
Table 2 Kinetic experiment fitting parameters
k/ (mg-L"*min™") WG r
il - ¢/(mg-L") - -
it 1 o i HE e 1+ i

A -0.169 - 38.58 ¢=38.58-0.169¢ - 0.990 -
B -0.176 - 56.00 ¢=56.00-0.176¢ - 0.939 -
C —0.168 —0.033 78.71 ¢=78.71-0.168¢ ¢=78.71-0.033¢ 0.984 0.997
D —0.163 —0.042 98.34 ¢=98.34-0.163¢ ¢=98.34-0.042¢ 0.956 0.997
E - —0.048 95.86 - ¢=95.86-0.048¢ - 0.989
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Fig. 2 XRD patterns of coal gangue before and after Cr(VI)
treatment
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Fig. 3 Infrared spectra of coal gangue before and after Cr(VI)
treatment
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Table 3 Concentration of metal ions under different conditions
JLE Cr(VI) Fe(1T) Cr Fe Ca Mg
NC - 38.82 0.07 168.38 98.26 54.08
AC 0.67 4.33 40.14 168.79 97.94 54.62
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Mechanism Analysis of Cr(V|) Reduction by Coal Gangue in Acidic Wastewater
LI Yan'"*’, DOU Yafang', XIAO Wenli', CHAI Dong', Hazritiali Memet'
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Abstract: The kinetic behavior and mechanism of the reaction between coal gangue and Cr(VI) were investigated. The
study showed that the reduction process of Cr(VI) by coal gangue could be divided into two stages. During the initial stage,
siderite and pyrite in coal gangue reacted with hydrogen ions to generate Fe(1l), S and H,S. Since it was a solid-liquid
reaction, the reaction rate was closely related to the mass transfer rate. The reaction rate constant obtained under stirring
condition was 0.169 mg/(L-min), much higher than 0.048 mg/(L-min) got under static conditions. The second stage was the
reduction of Cr(VI). The results got from elemental analysis, infrared and XRD characterization showed that the iron and
sulfur elements in siderite and pyrite were oxidized to Fe(lll) and SO,”, and Cr(VI) was reduced to Cr(Ill) which is low
toxicity . Siderite and pyrite are common components in coal gangue. According to the above research and analysis, the use
of coal gangue for treating wastewater containing Cr(VI) not only improves the utilization efficiency of coal gangue, but
also provides a cost-effective and efficient method for the treatment of wastewater containing Cr( VI).

Keywords: coal gangue; Cr(VI); mechanism analysis
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