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The treatment of Cr-containing wastewater in tannery with the mine iron
sulfide minerals
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Chemistry and Chemical Engineering, Inner Mongolia University, Hohhot 010021, China)

Abstract: In order to improve the comprehensive utilization of iron sulfide minerals in the abandoned mine in In-
ner Mongolia, this study focused on making full use of the effective components of pyrite and pyrrhotite to treat
Cr-containing wastewater. The optimal experimental conditions were found. Compared with the previous stud-
ies, the grain size of samples used in this study was lowered to 80 ~ 100 mesh, the dosage was decreased by
70% , and the concentration of chromium-containing wastewater treatment was increased to 50 mg/mL. It is
worth mentioning that most of the Cr ([l ) appeared in Cr,S; phases by XPS scanning analysis after the treat-
ment of Cr (V] )-containing wastewater by natural pyrite and pyrrhotite. The content of Cr,S; accounted for
77.99%, 86.53 and 100% of total chromium phase respectively when natural pyrite was use to deal with
Cr( V) under the reaction system whose pH values were 1.84 and 4.15 and 10.87. There also appeared a con-
siderable amount of trivalent chromium in Cr,S; phase after using pyrrhotite in the pH of 6.5 and using modifi-
cation pyrite heated under the condition of 500°C and pH 4.15. The removal rate for processing directly the tan-
nery of actual wastewater containing Cr ([l ) was up to 73% when the optimum conditions obtained in this

study for the treatment of Cr (VI) were directly used. This research provides a means for the comprehensive treatment

Yk BER: 2015-09-01; f&iTHEA: 2015-10- 14
EE&WMB: WEEREIT NPT H (20130428 F 5K & SRR R UFRI(973 TR (2014CB846001)
TEZE N ARMCI969- O, o, W, FIBEE, BT WHRMITT T, E-mail: stonehm2001@163. come



888 HoAF o k&

H 344G

of Cr (VI) and Cr (Ill), and it has become one of the ways of producing useful resources in the course of mining.

Key words: pyrrhotite; pyrite; chromium containing wastewater; XPS; Cr,S; phase
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Table 1 The relationship between the removal efficiency
of hexavalent chromium and pH value

WM pHME 1.22 3.35 5.32 6.24 7.24 8.74 9.89 11.54

RN pHAL 1.00 3.56 3.89 4.08 5.48 5.30 5.73 10.01
Cr** /mgeL 1 0.392 0.327 0.360 0.229 0.229 0.784 0.425 5.425
LBRE/%  96.08 96.73 96.40 97.71 97.71 92.16 95.75 45.75
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Fig. 4 Effect of roasting time of pyrite on removal rate
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Table 2 Heavy metal content in the supernatant after
the processing of wastewater containing Cr ( V[) by
natural pyrite

No pH Cr(V[D Cu Pb Zn Co Ni Cd @Cr Fe
1 4.1 0 0.18 0.23 2.56 0.06 0.15 0.04 0.11 89.51
2 9.2 0 0.21 0.37 2.08 0.11 0.16 0.04 0.14 95.02
3 4.1 50  0.22 0.50 1.00 0.10 0.19 0.05 0.13 0.91
4 9.2 50  0.27 0.55 0.67 0.11 0.24 0.04 0.15 1.57

VE: Hdb 1SR 3 S HEEE 60 min, 2 S A4 S HEHE 100 min.

TEAH R SESG 454 R K 180 ~200 H 141 Fir 47 3
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W BT, T pH=4.06 + 0.4, 73 5 {E i & A6 £
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(1) S 56 &5 F b R AT S 1 CrC DR JE R i [ A
BRI N S VA DT S I B S
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I B RE ST, KT 200 H I RSR B A Fm Ak oo vk Js
PIBERATTE 1 h AT EE A 70.94 mg/ L 1) CrCTID KK

F 3 RAKSIMALERERT X Cr( IDBIRMKRIEER
Table 3  Adsorption experiments of Cr ([ ) by natural and
modified pyrite

PR R R W
W RER A . g CrIDW ERE/ %
/H /g _
J%/mgeL"!
B 80~100 4.00 T H: 1{.7(‘),4 73.7
93.8 >200 4.00 Eikad 4.43
A 62.3 80~100 2.00 e 26.77
YN 73.4 80~100 2.00 EiE e 18.89

W RAPYRE R E AR EE 100 mL 5265 K A8
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A e oot (0 W B e o T L FR I T £ S 6 T
3, WA 4 500C A M5, pH {HAE 4.04 ~
9.97 Z IMIFRA LU UF (M LB . ARSIk L b
CrC VD ZAE FH Nap,SO; Sk 2 e 11348 Ji 71, i ik
H4OK pH EAE CrCI D WLTE I W 2535, A8 F 2 1 Bt 4k
YR Ja vl LLIRE G AT FH IR S5, AL oA T — ik b
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PN JERE T S, 5 BB A 38 7 ) i
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RGEMIRR W], JSFE BB R E Cry, W 20, H)
Totr Cr W Hog e b h W2 tH B Cry, W5 U, J7 0]
A 3 AN, A7 5 & 574.90 ~574.98 eV
577.25~577.27 ¢V F 577.81-577.93 eV(K 4).

FH XPS AR HE RS B CE @ M4, 1992) v] %11, HL
THitAeh 574.9.577.3 F1 578.5 eV HUEAL AR R
8 Cr WAH % 53 3l & Cr, Sy Cr(OHD; Al CrO;0
MR 2 R R, ER R A 25 Cr( VD K 1)
BN AR TE D) 3 A KR E W& Cr BAH, el 3
FLE Cr, Sy Cr(OHD; Al CrOy. % 14 Ak ) F & 4
g T 5 WA, CeCVDBE IR CrC D JE 32
AR E SE A D BT 1, D5y CrC VDRI LA
BHELL CrO; B WiiE, —#5r CrC D IE AL AL
Y Cr, Sy AT H

ARURHI TG R, RAR BB AU # e vk J5
(BN e LU B8 1 pHL Y FEl AR R = 1 Cr, S;
B IHEE YA Cr,Sy 3Rt 7ol RE. &A1)
HAAGENE 4.

T A B 8 T A i 2 T S AR e P 1)
Cr YAHE) XPS Mk 45 R 2R, 8 L Cr,S; A1 CrO; 11
JERAFE T IO T . DU LA Cr,Sy A,
YA 57.79% (R 4). B ALY A2 5 Cr
VDK IUTTER T Cr, Sy IR BRI, HlH
(7K EE AT TP A e = AR B R AL ) AH

x4 FEFEEFHTRET ERETEDNPE Cr
18 XPS 734
Table 4 XPS analyses of chromium-containing phase in
colloid sediments under different experimental conditions

by pyrite
WM Gitrhe eV wy/ % PR £
Ry cop/zr o0 T T M0
WRSUAT C086 (G5 s aesy 100 F ponts
R s G SO T W W
RIS Caw/ss o Ot T Yew eans
RIRBA Cr2p/72 CnS; 574.91 100 835:1?8,27’

2.4 HSEBHHT IR LAIER

FAR TGN FIEHRA e AT 808 St CrC VDI
BEHLEL, 75 T 38 R S e h A2 08 44k 1 3R
[ F?t S A S3 AT S BUA W Cr(VD S50 3
T Fe?* S5~ A1 S 2 JH) 7= AR A 38 Dt LA 22, AT
38 S 2 B A FH AR AL T 9K S g, B T #E A
CrC VDRI I A 3 78 B R B CrCTTD .

PR 25 1F T S5 R AT RO B B R (R B A T TR
IR S~ 5 Cr( DML &, K Cr, Sy YT
Yo AT LA K B ERAT R 58 kX CrC VDD IRIE SR A
R RN CrC I AIUTE AR FH L R, I SEFP AR B
2 SR AT R B ™ T A FH R A

FOEL N W R (FeSOW A K, N 1.59 X
107 AL — NI FeS=Fe™ + S, EIK
FVRA R S . Wy Frik, 2 Rl
i SRR S CrCIID 45 & TB B JE BB /N )
Cr,S; UUUE o 5L 4 SR A s FE ARUA L, ik
W TERVOR, WE s R IO E ) & 584
ReWS 5 CrC DR AR B 1 OV 5 UTTE # Ak, TE s
UK Cro Sy 4. X BB fE 18 Ab #E AT 7
AH M ES R B 775 R I BIOR] R A 4
JeE 4 I

HETESEN R, R RGBT A B Cr( VD K
K, 59 RS N L BRSO R, T AT F0E i
IEPE, 5K T R INARFR I pH AE S o i Sk
BB 7 A P O R v O S T b A B AL, BT
BE— Pt m Cr( VDI BB AR . X — v ],
BRIBRAC WIS Cr( VDAL BESEI0 I FE i 3] 1
AR 1 1 S R 18 Y8 A 1P 2 A B8 92 56 P B i
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A2 S5 56 o R 3 T B 10 5 AR 2D, Xt 2 i
FERAT WM AR DL 1 S BRSO 1 ™ AR 1Y
S CCD S A, ATTE K CryS; IUTHE, SEBL T
M FeS 2l Cr,S; MIPTIERALME M . MBI B, X —
T 55 YOUE e A AR v e A 2k PO B AR 0 S B B
S, AT E G T A BTV v BT B R R i
LI K 2k G T

1 R R PR Fem 0™ 38 J 25 B A7 2 T 4 8
CrCVD, ARSI CUAT I BT b B3 1) 2 7K R PR K,
FHA A 50 />, A (RRE AR BE K, SRR A L A, ]
BT R TR RS AT BT R 3, S A 3 2

) AL BE Cr( VD I3 ) e SR &R, |
AR PR R ) CrCID bR K, R B35, 0
SRR 2 R 2 DL R R R ) R R AR TR
SR

(3) M TS A & 1w B RDUE Y, XPS
S8R WoR, 7F pHAE N 1.84 £ 10.87 MG Py, &
AR A B Cr( VDD » NG I CrC I K345 LA
Cr, Sy WAHUTUE , XA D& 1) Cr(OHD, BLA R W
1 CrO; #AH

Bt AMRAR N RS ABITE R LR A
(20130428 ) A= B K & & A sh A 50 & B+ %(973 3t
R X 2014CB846001 )44 T Bh , 4% st & T i 4 4 B idt
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