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Study on permeable reactive barrier for remediation of groundwater contamination

LIU ling XU Wen-bin GAN Shu-fu
College of Environmental Science and Engineering  Guang Dong University of Technology — Guang Zhou 510090  China

Abstract The key technology of permeable reactive barrier PRB and the principle of zero valent iron remediation were
summarized and the study progress and practical applications were reviewed. Finally the advantages and problems of

the technology were pointed out.
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2.1

4-8

Fe s + U0 aq —> Fe** + UO, s
Fe s + CrOfj” aq + 8H* —>
Fe* + Cr* + 4H,0
1 -x Fe* + x Cr* + 2H,0—>
Fe,_y + Cr, OOH s + 3H*
3FeO s + HSeO; aq + 7H* —>
3Fe’* + SeO s+ 4H,0

5CH,0 s + 4NO;~ — 2N, + 5HCO;™ + 2H,0 + H*
PRB
90 mg/L
10 mg/L ?
2.2
19 70
10-13 19 90
14
TCE
PCE

2F’ s + 0, g +2H,0 1 —> 2Fe’* + 40H"

AFe** + 4H*+ 0, g —> 4Fe* + 2H,0 1
F s +2H,0 1 —Fe** + 20H + H, g

RHCI = RHCI + 2e"— RH = RH + 2C1~
RHCI = RHCI + 2¢”+ H*— RH, = RHCI + CI~

3.1 PRB

de/dt = - EkAc
c mg L™' ¢ min k
m sl A m’
15
16-17
18
19
A
15
A 14 = Aoexp - kdt 2
1 A 2 At
—de/di = kAgexp - kgt ¢
Inc/cy = kAg/ky 1 — exp — kgt
Ay 0 Fe°
Ao = kp Fe
K = kAy = kk'p Feé°
4
Inc/cy = K/ky 1 —exp — kg
Ay At t
m’ ¢ mg L7 0 Fe?
g L7V K s ky
sk
K ky In ¢/¢cog ~1t
Matlab
PRB
PRB 10
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PRB
20 @ 21
CaCO5
@ 21
®
MgOZ C302
NOy
NOs
@
Fe 11
3.2
PRB
PRB
3.2.1 PRB
PRB
pH Fe OH ,
FeCO; Fe OH ;  FeCO;
Fe
22
1997 12
3000 L.
C6_C36
10 -
63% ~96% Cg—Cy
Cio=Cis Cis—Cos
69.2% T7.6% T79.5% Coo —
Cas 549% 2

3.2.2 PRB

78 -

PRB

24

PRB

21 Cu Cd Co Ni Zn
3630 pg/L 15.3 pg/L 5.3 pg/L 131 pg/L

2410 pg/L 10.5 pg/L 0.2 pg/L 1.1 pg/LL 33.0 pg/LL
136 ug/L.*  Schipper % 30% V/V
PRB NOs;-N 5~
16 mg/L 2 mg/L Benner 7
PRB la
SO3~ 2400 ~ 3800 mg/L
1100 ~ 1900 mg/LL
3.2.3 PRB
PRB
5 km VI TCE
VI 14 500 mg/kg
1996 6 6h 46 m
7.3m 0.6m
450t
10 mg/LL 0.01 mg/L. TCE
6 mg/L 0.005 mg/L
9
20 50
20 400
4
PRB
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