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SYNOPSIS : This paper presents preliminary laboratory investigations on the electrokinetic
(EK) remediation coupled with permeable reactive barrier (PRB) system. Atomizing slag was
adopted as a PRB reactive material for remediation of groundwater contaminated with inorganic
and/or organic substances. A series of laboratory experiments were performed with variable
conditions such as (i) type of contaminant, (ii) applied electric field strength, (iii) processing
time, and (iv) the application of PRB system. From the preliminary investigations, the coupled
technology of EK with PRB system would be effective to remediate contaminated grounds

without the extraction of pollutants from subsurface due to the reactions between the reactive
materials and contaminants.
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2% 1. In Situ Electrokinetic Soil Processing % 2. In Situ Permeable Reactive Barrier
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% 3. Proposed In Situ Electrokinetic Remediation and Permeable Reactive Barrier System
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¥ 1. Physicochemical properties of natural Kimpo clay

Parameter Kimpo Clay
Specific gravity 2.58
Percent finer than #200 sieve 90.0
pH 6.5 ~ 7.1
Liquid limit (%) 32.8
Plastic limit (%) 22.5
Organic matter content (%) 6.74

Compositions of various oxides: 13.97% Al.Os, 69.20% SiOs, 2.17% Na20, 4.30%
Fes0s, 1.61% MgO, 1.35% TiOs, 0.95% CaQ, and 2.41% K.0

® 2. Material properties of atomizing slag

Specific Hardness Absorption Strength uniformit Water content
Gravity (Hv) (%) (kg/cm2) Y (%)
slag 3.54 500 ~ 700 0.1 223 1.22 0.79 ~ 0.98
B A9 AR Ad4AE 9 4
debd whel 2o ey Asbgae
A NeE de & e uey oo
4, FA8% 2 4RA908 FATY
Power
o 9rAg opa™ A (100 mm X 100 mm gy Supply
X 100 mm)2 Yoo AZFS MxE

Ztetol(compartment) 2 ¥-2] ¥ 0] glc}.
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# 3. Testing Conditions

% 4. Experimental setup for EK remediation
with PRB system

FRAAL. FARH ARA F, wsuAe Az

EA}8H7] ] %

Operating system

Initial concentration

Voltage gradient

Reactive material

EK only TCE (300 mg/L)
EK with PRB system TCE (300 mg/L)
EK only Cd (300 mg/L)

EK with PRB system

Cd (300 mg/L)

2 V/cm None
2 V/em Atomizing slag
2 V/cm None
2 V/cm Atomizing slag

350



3. &

o

20 Y ng

#a

IF S@elA & ¢ ko], W& TCE s=&
Aol 9@ TCE s&=t T84 29 whe

&3 FeuA S BYHOR 49

e ¢ & Urh wep TCE ¥EPE) Aols A Ao od FFoN SIYFLR W)
AFOl 93 0)BH LYEATCEO) WHAE FAHNN LANASE $52 & YTHE, TCE ¥
EPEe) Aol WM Aol A3 W3 BPo] TCES} sHata wgo] oa] AZLe & & dwh

20 2 10
* ®
OEK  +EKPRB P . o ocd  #TCE
) EX « ¢ @ ° o o o
o = A4
£ 0O 5 * fas * * * «
$ 150 (v} T 12 e g
= o] = K}
T (o] z ©
% o ¢ * OEK  +EKPRB g
g0t O o S} © o E ™
1 o ° 3 o Op g
o g
8 50 0o EO 4 o (o]
o ¢, * o & o &
* o« - o] o o
o - $¢ .0 0 ol 5
0 5 10 150 200 0 50 10 160 20 0 02 04 06 08 1

Tirre (hrs) Time (frs) Norrralised distance fomthe anode (x/L)

(a) (b) (c)
2% 5. TCE and chioride concentration and Removal rate of TCE and Cd from soil specimen

HAol&(chloride ion)d FERSE BAFH. GholFET
%@am zm&‘r HgEAE B os AEYe W A vehdon, ol PRBY gE @} TCEZL
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