3% H10 8 7 = s Vol. 31, No. 10
2012 4§ 10 A ENVIRONMENTAL CHEMISTRY October 2012

RIMEAXARH TERBRIESRT T Cr( V) IERER"

(R A R AF B2, 7 5L, 210095)

B OE WP TR OGN T R PR BT Cr( VD) ) id S PR S 2 0 [ 52 45 R BT, A
FRJT , BROBE AR 28 v A BT G 3 s A A Rk I FE ), [ e ] RERELLE 1 2 B 2 Fe (T 7S 4
Fe(OH) ,Fll Cr,Fe,  (OH) {25 B, IITTE BEE™ 38 5 Cr( VD) (4 56 B (5t 75 39 B8 o5 . 1V VI J3E e vk
FIEERAT BRI, AT Co( VD) i 5.

REIR  FR, WG, Co( VD), FRRERCID) BCE Y, Bl H OB

B (Co) M —Fh BA R R Py A A M B e R B KOS Wi 2 0l Tih 4 &R in T H
P VRV BLAS BUSEA T AR, PR ™ AR T R B & BRI R AR K, S8 TV 2 ML XA 7
ARSI e R, A AR R Cr (VD) 3R e (T Bk 6 95 Y I B A — b 5 22
FE
BRI AR TR E S I — R, B ARV GRUE Y E T A2k AR, P2 A4
LR K AMD (acid mine drainage). AMD X+ 38K & B T 755, SEAO A = 3 2 I H ™
G NI B AR 55— 5 167, 30 HA BT M A0 BT 4 K IO PERET T B Rk 3R
B AAAER) R #EE Cr( VD) A ROhIE R EERY Cr( 1)

SR ZER B iR 7 Cr (VD) i Bt b AR S RO PR s k™ R 1 74 Fe(OH) s #11 Cr,Fe, ,(OH),
SEUIVEAE—EFERE FRAREBHAT T Cr( VD) M K BRECR. H2 IR 5 2R A PLIR (R iR ) 447,
Fe( Il ) B85 B RIE MUV MR RO 40 (58 S0 REITAIEA T HeAh B U Bl 2k ( I ) e 70 B e dk
SETGPE A FITF Cr( VD) BRI B, AS SCHRUGHE L F 6 RS T 55 1R 7] 04k 7 38 i Cr (VD) B9 I
NERIL B FE R R R A TR, AT A 808 Cr( VI I BLE AR

LS

L1 X 5t

15058 2 T BAX (RSO AT HLHL ) AT (500 W), UV-1700 484k 6] 43 3636 i ( Shimadzu
1700).

B : K, Cr, 0, , B2 , A5FEI 3 ( 0-phenanthroline ) 34 4 B 4G A, — 878 — Uk (DPC) Iy F Sigma
AL BRI A R RO 2 A, SRR R R O, K DRI T, S LS A
B, O 100 LT BUBERETT SRS LT 288 T DR R 2 2 , 28007 TR , B B AT 6 . S
IR 2Kl — R K
1.2 SRR

WER R 0. 5000 g 100 H LI F &5 F 1015 miL Tk (¥ HCL vk HNO, B AR J 35 1) 3
fL5 , FHISC TR 436 Y6 (HITACHI 180-80) 50 Bk At FH ELMh: (U I 440 mm) YUISE B 2. 22
W7 kAl 36.53% (FEAYEC, TIR) B Ar e 45. 619% , BBk 34 7 ik ik 82.26% , Fe 'S HOH)
2 e 12,2,

2011 4£10 1 8 H ULH.
[ K B ARFHEREESE B B BIWTH (40930738 ) Fl b s A REARHIT A 55 T 5% 4 9% Bl (KYZ201124 ) ¥ 1.
w s JETHECR N, Tel:025-84396697 ; E-mail ; lanyq102@ njau. edu. cn



1620 52N

i

1t 31 %

g

1.3 Simrik

Fii A S AE A2 S A A T e B T DL SCHR [ 7 ). YRR 1 mL 46 J3 4 4 mmol - L™ (1 Cr( VI)
VAR TRORNIE BRI HR R 4 mmol - L™ A BRIV T OB v, TS IR 28 s VA il pHL, ZE 75 %2 40 mL,
B ISR 5 B T RO e . RBAR R 2 25 C I PR YCIE T La Tt AR 30 S 0 o 3% 0k B >4
I i) PV i I ZY 2 mL 80P, 942 0. 45 wm A DEAR PR 38, DEVRUTT T Cr (VD) 3R BE I A€
W5 75T DPC B a3k O S04 H G IR AT T Bk 07 414 S5 % Cr( VD) FaR J5U1E T , 5236 i) i
AR ARG Wk LABH 1E Fe ( 10 ) X% Cr( VD) BYIR B2 0. PRISRIERG MRS Fe ( 1) 25TE itE € MR LL OB &
P TAE Ce( VD) B EE 5387 ZERCREBLT , Cr( VD) IO BE(EHE T X5

Abs(S +DPC) = Abs(S + DPC + o-phenanthroline) — Abs('S + o-phenanthroline ) (1)
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—— B +Cr(VI)  —h— ZEERE+FERR+Cr(VI)
120 [ S SBkd™ +Cr(V) — SE RE Cr(VD it
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| | | |
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Hst ] /min

1 BEHULH GRS T S B i Cr( VD) B9 B[R] £
(Crewylg = 100 pmol- 17", Cigpo = 200 pmol- L™, Cypg = 3 g-L.7", pH = 5,25 C)

Fig.1 Reduction of Cr( V) by pyrite assisted by oxalic acid under the irradiation of simulated solar light
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Fig.2 The effect of o-phenanthroline on the Cr( VI) reduction in the presence of oxalic acid and

pyrite under the illumination of simulated solar light
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Fig.3 Effect of pH on the reduction of Cr('VI) by pyrite assisted by oxalic acid under the irradiation of simulated solar light
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WIBIB A3 , AT K Fe () BE A0 e AL 5 9 B0k T HOR 25, PR AR R S 19 b B A
AR B SO A P R SR I . 76545 Fe (T A OXP ™ (R ) B/ , 32 BEAEAE PRI E 75 2
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Fig.4 Effect of pyrite loading in suspension on the reduction of Cr( V)
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Fig.5 Effect of oxalic acid concentration on the reduction of Cr( VI) by pyrite

(D) B H OGRS, B Xt Cr( VD) A3 AR, 55 R A7 (6 RE S 25 52 3 U3 Cr (VD) 19 2%
R, RV IR REA AL R SR % Cr( VD) B8 S/ . B IR 28 b REBR A BB MR Z , Cr( VD) 19

(2) % pH APGE 2] Cr( VD) BySAALRE AN Fe (D) XE D) 5T TR B, 10 HLAE 520 2655
JRAAFAETE S , IR BRI It Cor (V) SREAR B A AR KM, i IR E A F) T Cr (VD) I i

2 % X #
1] B2 BRI, AR 5. RIS — b3 Cr(VI) ek [J]. Bl2Eid i ,2000, 45(8) ; 870-873
(2] MREIR, 2P 5 IR KA R 2K ()], REER,1992, 13(4) : 9-14
(3] smte, B, W08 A KL BOE ORI K AFELT] . PREEREE,1990, 11(3) : 15-19
[4] Voelker BM, Morel F M M, Sulzberger B. Iron redox cycling in surface waters: effects of humic substances and light[ J]. Environmental
Science and Technology, 1997, 31 1004-1011
[5] B2 HET- MR m s [1]. A Yedei 1997, 16 (1)) « 184-186
[6] LiC, LanY Q, Deng B L. Catalysis of manganese( I[ ) on chromium ( VI) reduction by citrate[ J |]. Pedosphere, 2007, 17(3) : 318-323
[ 7] HLHEH, 300, REE, 55 WA RRMET Tio, S bl i ERE[J]. IRERLA20, 2009, 29 (8) : 1707-1712
[8] MBS, mwM, B, 5. dEE)E Mo( 1) Rl Fe( D) XFRERRIEJE Cr( VD) MAA/ERLT]. B atAal R343R, 2009, 32(4) -

160-164



1624 T S (A 314

(9] BUKHM, L, 2203, B WS E s E AT (], s Rl A4, 2007, 30(1) : 116-119

[10] Mullet M, Boursiquot S, Ehrhardt J J. Removal of hexavalent chromium from solutions by mackinawite, tetragonal FeS[J]. Colliods and
Surfaces A: Physicochemical and Engineering Aspects,2004, 244 . 77-85

[11] GuoJ,DuY Y, Lan Y Q, et al. Photodegradation mechanism and kinetics of methyl orange catalyzed by Fe( Il ) and citric acid[ J].
Journal of Hazardous Materials, 2011, 186 2083-2088

[12] Wang N, Zhu L H, Deng K J, et al. Visible light photocatalytic reduction of Cr( VI) on TiO, in situ modified with small molecular weight
organic acids[ J]. Applied Catalysis B: Enviromental, 2010, 95 . 400-407

[13] Gaberell M, Chin Y P, Hug S J, et al. Role of dissolved organic matter composition on the photoreduction of Cr( VI) to Cr( I ) in the
presence of iron[ J]. Environmental Science and Technology, 2003, 37 4403-4409

[14] WuF, Deng N S. Photochemistry of hydrolytic iron( Il ) species and photoinduced degradation of organic compounds[ J]. Chemosphere,
2000, 41(8) . 1137-1147

Photo reduction of Cr( VI) by pyrite assisted by oxalic acid

LI Ying SHEN Yuxiao GUO Jing LAN Yeqing ™
(College of Sciences, Nanjing Agricultural University, Nanjing, 210095, China)

ABSTRACT

The mechanism and experimental factors of Cr( VI) reduction by pyrite assisted by oxalic acid under
simulated solar light irradiation were investigated. The results demonstrated that the reduction of Cr( VI) by
pyrite was markedly accelerated with addition of oxalic acid due to (1) the formation of highly photo-activie
Fe( Il ) -oxalate complex in the reaction system and (2) the removal of precipitates including Fe (OH); and
Cr,Fe,_ (OH),. Lower pH, higher oxalic acid concentration and higher pyrite loading in suspension were
beneficial to the conversion of Cr( VI) to Cxr( 1l ).

Keywords: oxalic acid, pyrite, Cr( VI), Fe( Il ) -oxalate complex, simulated solar light.



