ISSN 0250-3301 CODEN HCKHDV

(HUANJING KEXUE)

ENVIRONMENTAL SCIENCE

Vol.37 No.9

2016

FERZFRESHEHRAP D £
4 4 & KB ¥ HE




3% f"& ﬁ‘ § F378E oW

( HUANJING KEXUE) ENVIRONMENTAL SCIENCE 2016 4 9 H 15 H

H &
1960 ~2013 4FEFR [E F5 15 JL T ZSARAY, «oveemmmerenremm e R, BERH, FEA, T8 (3237)
RS K Ve MU 7 R I SRS ML oevveeeeeeeeeeeens IHBRT, AR, H R, TRE (3249)
1R EFK T — YR BT 5 V5 Y B K T B TR AR AN A AERAIE -+ vvvvveevmmnermmm e
.......................................... M EE N FE L BRE R A,E/NE, TR X, TAA R a M, THRE (3258)
B B AR A S TR ) AR AT L UM PRI ZE AT o v eeeneeeme e
............................................................ R ER FHAF,BRE, EERN RN pE, ERE, 2£F (3268)
B AR SRR S A I 1S YA E T M R ZEA0HT e vvreeemreenme e YR T, kM, THS (3280)
IS RIS RIGYFAE  vvveeeerrmerrrrree e ZH.EH,EHPH,KEFHRE I, MEFHW (329)
R X MR A PR G R R B AN TR] AR SRR oo EAE, B, E, L, ELTF KK, EXE (3300)
K ITF 5 KA VOCs MR BEARARAE FOREIPHT oo ovveeerrmmeeemneeeeiieeenees RTHE AN R JE Sk, ERE (3308)
A HR ) TCZL U HE RO N [RTUR A P A BB IR e veveee e x| k4, ERAL (3315)
R 111 2R B 7K B K AU 24 AE B B TS UBRIFT +ovvvvvermmneemmms e WXHE, E R (3322)
e X (HE BR—HL B B TURR) T LTS YR B AR S KU AT - S0 B4R R R A Bl W, b4, s 1 (3333)
KRR 5 BRI S AT B ICIRETEIH R eeoeeeeeeeeeeeeeens EEE,EAM, L, FEW, THA (3340)
KA EZUUIHI TP PPCPs [T ZS A3 A A HE T P IRUBAT ++vvvveevemmsermmnserii s
.................................................................. KoL R AR RS, ER KT R, 2R (3348)
TR A A USRI HE SRR ovvveevemoem e WA, INE L HE 2, R R (3356)
P RSB MR 9T 3R K SR AL X H AT A | BRI ] veeeeeeeeesemeess
..................................................................... BORE RIS HTE A, KEA B, ERRKE (3365)
AR KA TE 1B VA SRR BT 25 RO SPIT = vveeeememeeemmeeeeneeees Fin g, B, EF K KER (3375)
TRV TR BT A5 30 1) AR A KRR TTRR weeovmeeeeemmmeeenmneeenes R, EXm,BALH, &GS, T, ZRA (3384)
ﬁj‘ﬁj“ﬁfg%%qzﬁ?%ﬁ*ﬁﬂ%ﬁéﬁ*¢7KE:F%W‘@FHL%E/‘J%E§%/J§ ......................................................
.................................................................. ﬁﬁﬁ’ﬁ%m’%%iﬁy%g%’ %%E,Xd%,}{ﬁ,&f&% (3394)
T B TR SRR P RS R S SRR 3T +oeveeemeemmeesmeeesieeees KEH, 2o, 2/, KA, TR, BHR (3402)
ST A A e B AR B M T KA R R AR FET A DAL LR PR A FAKAE S RG] evvveeeeeenenns
....................................................................................... SEW PR B R R R KM (3413)
TR K KK AU 4 i 25 0] 0 5 5 AR R OG- oo AL, T, F0, M, 78, EHEEF (3423)
TR K P A K 5 BB YR BRI oeovereeeseesnesenens XU, 5 79 e, B AR, H AR (3430)
oA A LA N BR T i R AL IR ER I EEM o vvverrreeeeas PR B T A E, kAL B E (3438)
*ﬁﬂjjk'ﬁgﬁﬁ?‘S%Xd—ﬁgﬁiﬁ&ﬁ%%qiﬁgﬁﬁIJ[EJ ............................................................ FE , /ﬁ%‘#fﬂ , ‘F;-j /B'L ( 3447 )
S LI AE B M B TR L MITRHT Iy ovveeroemmoneeemenneenn JEISH IR R T, R4, IR, B RS (3453)
LY A/O T LA IR TG KIIRORTITE oovvveeeemeemmsemseesenns F34e, v, 308, B E KA (3460)
SERTE YK KK DGR BEAREIECRFSE +vevevreesemssesmnssssisnsscccns EEMREE, LT, X4 (3466)
Fe’-PRB 2%]%‘?(:1‘( V[)fiﬂﬁlljj'?&?ﬁ”ﬁﬂm%’] .......................................... )Eﬁk’ ﬁﬁ’%g;{:fg’ :’f—tﬁf ’ﬁ}]ﬂ « , x| ;ﬂ (3473)
EDTA—nSiOz gp\]ﬂé;@j*jzxj‘ Cd2+ %Wl}ﬁ .............................. %J]Dﬁﬁ}z , 77%5 , ?ﬁ;ﬁ( , é;ﬁﬁg , g& gj,E , Amjad Ali , ;I]é ‘X ( 3480)
AR-PPy/ AQDS I A b BB BRI RERYSMBT AL +ooovveeeeeeeomsomeomenenees WAL, KRR, P EE, ZFT, KE W (3488)
AT A KT S A B R A BT I BE - vveeeem oo BEZE FBA, ERE, N4 (3498)
AT N TARH AL AR ACRERE oovoeeeeeeeeene A8 REERAEE KER, RAE, EEE, LB (3508)
HIMER AW 5 PHA S5 OUR BUIEZR  veeerrrrreemmmreeannreennnneanns XA NE R, %, SRR (3518)
SEAEAAR 2 A E BRI BN FI 22 B L] coveeeeeere e W, s, TR, AR, 5 E (3524)
FE TR T X T 48 BRUTIELI  coeevereeremmemmer e, FEM, S0, K TTF (3532)
U7 BRI AR M 2R 1 e ZIRTFIRTS YA AE S B ATAN <eeeeeeee R, BF, FAE, KEF, mH A (3540)
CTE T R A R MO A LRI, - B M, B RECH, RAUH, B E AR E I, B WA, I E Y (3547)
AMIREERECT AKAEAS L IR RGN «ooevvvrremreeemmmmmnnreeenninieeeeeenn EYRUE AU B, K, R, B (3554)
R A= W) BB XA FH SO AN N IR 15 G L BN, oeeeeeeeeeees W=, B0k, B A MW, KKW, B, Z—T (3562)
DRI AT 2 Fenton 1% 2B He A M B G B HOCL - veeveeeeeeenoe JBE A, AL AE,EIE KL, B (3575)
S I EaR L Rer O R e G R/ S SR 16 71 ISP BEE, HH, LT, NE, R (3582)
37 JH PLEA B2 UM A28 25 111 T RO S IR AT evveeneeesnesnns s Y THE (3500)
VTSRS RRE ALY B/ IN 25 1 3 BB B VR S L RS AL, +o v evene e
...................................................... TG kA R KB S A M E R HEH R (3598)
SRR, BLEHIO VTR M CH, | CO, HERUBG R ooeeeeeeeeeeieeisieeeeens A, I, E 5, 21 (3606)
B S T AR - OB H 4 CO, TR BB ZE +ovveeermmmeee it
......................................................... L2 FEF EL, Zwe], ZEE NE IR, T, FEF (3616)
RG]l DX ] L S R A B A8 A K IR FEURRAE +oveveeemmmee e PR, MG T8, Z R (3625)
A R B IR AR S LI E BT - E AR KB AR, B AN, E S, AR, B &, AR X, KE (3634)
RO R T A EFEFIE IR AFEIR oeeeerrrree FAL R DR (3642)
T R AR ST A N S RGO AR SN e eeemnrerenneren e Epe B, THE (3650)
HENC KA U AUSREE A ALTTE oeeeeereeeeees 5, AR, B, ok, KE, B, HHKH (3660)
TR RO T35 P e Ry SRS B M BRI BII] oo vemeemme e x| EX HE,EEFL (3670)

(RIERPEVAETT J3 35 (3517) ABERLE ) fiEFr 7 0 (3561 ) 5 H.(3289,3321,3422)



Vol.37,No.9

55 37 B4 9 W B2 55 : 2
20 & o £t S Sep. ,2016

ENVIRONMENTAL SCIENCE

Fe' -PRB X[ Cr( VI) & 530 715 B &2 Mm Al i

FARRY? 2R R SRR MO

(L VSRR e, ALt 1000845 2. v EA WL PR E AR BTT IR BE , A0l 4k 75 Je 2 61 5 40 3 A ol R R s SR &
dbmt 1022065 3. I ERT ERFRBEA BRA R AL 1001205 4. P EGER 2R R 2 5 TR 266100; 5.
B R (P 2R b TR AR, 5 266580)

BE. ZNMEBEL N REEAR (zero-valent iron permeable reactive barrier, Fe’-PRB ) 42 3l 4F 3 248 i) — T = B A BF 1 HiL R 7K
JEAHER FAR BT T 1T K Cr( VD) 1533z iE i . £1%F Fe®-PRB 22 Bk Cr( VI) #9520 52 M ML T R B9, A 3h 1
RN MR L BRCr (VD) B BREE Z5 1 ma R A , SRR R Z MM B L BR Cr( V1) B9 SN B 7 2. 548 T b R /KW WL
FXCr( V) RBRAGSZ0A , & IUHL T K G 38 i 5 e o A3 e e Cr ( VD) RBR BRERAR | 8655 F @0 2 5 I % el Cr( VI )
FeB R IR S 1 2 5 RO R A SR R 2R Cr (VD) 5B 45 B X Cr (VD) RERSEMIA K. BF9E45 R Fe'-PRB %
BRCr( V1) 9 T2 S50 AL SR AL T B R B AR .

KR FZMPB BRI (Fe-PRB) 5 Cr( V) 5 s2mafLE]; Vs 1%, T kIbZ 404

FESES, X131 TEARIAFE. A XEHS 0250-3301(2016)09-3473-07 DOI; 10. 13227/j. hjkx. 2016. 09. 028

Bi, H 5

Reaction Kinetics and Impacting Mechanism of Cr( VI) Removal in Fe’-PRB

Systems

LU Xin"?, LI Miao', TANG Cui-mei’, XIN Jia*, LIN Peng-fei’, LIU Xiang'"

(1. School of Environment, Tsinghua University, Beijing 100084, China; 2. State Key Laboratory of Petroleum and Petrochemical
Pollution Control and Treatment, China National Petroleum Corporation Research Institute of Safety & Environmental Technology,
Beijing 102206, China; 3. China Urban Construction Design & Research Institute Limited Company, Beijing 100120, China; 4.
College of Environmental Science and Engineering, Ocean University of China, Qingdao 266100, China; 5. College of Chemical
Engineering, University of Petroleum ( East China), Qingdao 266580, China)

Abstract: Zero-Valent Iron Permeable Reactive Barrier (Fe’-PRB) is a competitive and economical in-situ groundwater remediation
technology in recent years, and high removal efficiencies of Cr( VI)-polluted groundwater have been realized. The present study
focused on the impacting mechanism of Cr( VI) removal by Fe’-PRB. Environmental condition response was revealed from kinetic
view, and kinetic expression describing the removal process was determined. In addition, the effect of groundwater chemical conditions
was studied. It was found that calcium had little effect on Cr( VI) removal. Chloride might influence Cr( VI) removal through
impacting electron transfer, and sulfate/magnesium might influence Cr( VI) removal through participating in reactions. Bicarbonate
might influence Cr( VI) removal through combined effects of impacting electron transfer and participating in reactions. The results
provide method and theory basis for process parameter optimization in Fe’-PRB systems.

Key words:Fe’-PRB; Cr( VI) ; impacting mechanism; reaction kinetics; groundwater chemical conditions
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Fig. 1 Reaction kinetics fitting results of Cr( VI) removal by Fe®
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Fig. 2 Effects of groundwater chemical conditions on Cr( VI) removal
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