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Abstract: The effect of major anions in groundwater on the reduction of Cr(VI) by granular iron was
investigated in Column experiments containing granular iron and quartz sand. Five column experiments were
conducted to treat 20mg/LCr(VI) solution with different anion types, pretreated with deionized water. Results
from column experiments suggested that hexavalent chromium reduction by granular iron can be described
by pseudo first order kinetics except the column with CI’, and that chloride enhanced and sustained iron
reactivity in the course of the experiment, sulfate and nitrate early on increased iron reactivity. The gains in
reactivity that early occurred in the presence of SO,* and NO; were due to increased surface reactivity. The
increase in reactivity that occurred in the presence of CI” were due to the accelerated removal of a passivating
film and pitting corrosion of the iron. The findings of this study suggest that the composition of the treated
groundwater is likely to strongly affect the ability of granular iron to remove Cr(VI), which should be taken
into account in iron permeable reactive barriers design to treat chromate contaminated groundwater.
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Table 1 The chemical composition of granular iron
F1  FHKLERSSHER
FEH%) Tre Si Zn Mn Cu Cr Ni
FORER 93.15 2.61 0.022  0.79  0.042 0.028 0.014
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Table 2 Parameters and operation history of experimental columns I~V

*2 HSHINEITIER
AT BRI Felrint  fLBRAAR BRI BIER Y NS AR AL,
(g) (L)/x10° (m’L"y/x10° (m/d)

FET 20mg/L Cr(VI) 416 90 2.1 EBETK (60PV) —Cr(V)(350PV)

E 20mg/L Cr(VI) 513 90 11.94 2.1 EBETK (60PV) —Cr(VI)(344PV)
FEIII 1000mg/LCIT  +20mg/LCr(VI) 502 85 12.37 2.1 EBT/K (60PV) —CI+Cr(VI)(357PV)
FEIV 1000mg/LSO,*+20mg/LCr(VI) 502 89 12.37 2.1 EBTIK (60PV) —SO,7+Cr(VI)(337PV)
GAY 100mg/LNO5” +20mg/L Cr(VI) 505 81 13.06 1.8 2B TIK (64PV) —NO; +Cr(VD)(381PV)

1.3 A=

Cr (VD) DA R8BI — WE 3 6O B s AR
IR 1 pH B ] pHs—3C K535 pH #H-%E .

BRI E C1 . SO I NOy s S bR o B
b (5-10m1) J Cr (VD) Fifk, 75 /ats i
YRR E NIRRT CL L SO NO I E
% B MBI Sml 8 T 50ml A&, A
Iml ZKE Wk (40%) IR G35, BRENHEM, 2K
Mgy, MKERBZE, #E 20min. TUHE,
0. 45mm JEBLRE P8, BEFEME . Xk, O 2ml ke
g 10ml, FEGE o (i 4 AST4—4mm [ 25 1 (0

978-1-935068-16-7 © 2010 SciRes.

952

AG14-4mm LRA7AE; BHES T H B FRA R A% WRoEv:
8. OmMNa.C0,/1. OmMNaHCOs ; #k¥EHEEE: 1. Oml/min; 5
Ko gy, HEFFE: 25ul
2 £ RiHE

FH U TR AT A L S A N i ) S S A g 45 )
B, 5865 5 B I TR AR NI Cr (VD 38 B PR R I
PAE D R an 5 .
2.1 FRIXE

1 27 1k 93 1) DY AS AN TR PR FL B AR B (PY £
I, A TCr (V) AR AT A AR AL o g AV 4PV



Conference on Environmental Pollution and Public Health

I, Cr (VD) WREEAE H RS A FRAK,  mTRE 2 T3 i
WIEEA e B HAAR NI LB 1K BiJG, Cr (VD)
WA IEAMRFEAA, SR R U 7 b
FRE R PR 5 Cr (VD) ANAEEWL A

I

— 1.2
L]

= 1
N
%0.5
= o0.4
E oz
e

LS

40

Figure 1 Variation of Cr(VI) relative concentration
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Figure 2 Variation ofCr(VI) relative concentration for column II~V and first-order fitting for column ILIV,V
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Table 3 Cr(VI) reductive rate constants at different pore volumes for column I, IV And V
F3 —5EPVEEE |1, &IV V OEIR AL EE R ke
5 FLBAA RS (PV 0 ks (LUh'm?) /x10" Ty (hm’l ") /X 10 R’
FEIT 40 0.181 3.816 0.967
104 0.170 4. 061 0.9787
145 0. 147 4.706 0.8753
286 0.070 9.792 0. 9489
344 0. 082 8.424 0.9048
IV 38 0. 392 1.76 0.974
141 0. 194 3.57 0. 9553
222 0.110 6. 24 0. 9282
281 0. 093 7.37 0. 9533
337 0. 089 7.71 0.9105
kv 44 0.510 1. 358 0.8241
161 0. 440 1.572 0.9691
253 0.143 4,846 0.9693
317 0. 098 7.017 0.9817
381 0. 092 7.494 0.9208
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