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AP — AP+ 3¢ (25)

O, +H"+¢ — HO»- (26)
2HO2- — H,02, + O (27)
2HO;- + H0; — AIP* + 30H- + 30H" (28)
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ER -SRI Y 52 #;@ A ERRE REEMEF B DA L PR
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BHRERGCBIRFSAMR) 2 B REZIFFEVREFRIZTHY R
F(EF AR EIFFRT) -
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Eipheng FATRE GO R RTLGE] BERE FRERRE L X
ol

Mg S g2 & & 5 37 & % EK-Fenton * B3 AL % A2y TR DT LY Y o
T 344 & %5 % EK-Fenton 2_ & * Q}I% °
L 3FREEFBAMIE S BT
12-2 & 2 %
S o L= & o 4 ZEe rEo
Jl'E F
B F 5 C,HsCl C,-H,-Cl, C,H,Cl, C,HCl; CoCly
rF g 62.5 96.9 96.95 131.4 165.9
13 8(°C) -153.8 1225 35.5 73 227
i 8L(°C) 14 31.7 48 ~ 60 87.2 121.1
RN 13 -78 °C -17 18 ~21 32.2 none
A R R (°C) 472 570 460 420 none
# # /& (mmHg)
2,660 591 180 ~ 265 57.8 14
(20~25°C)
‘H://’ LL _ﬁ—‘
‘ 2.15 3.25 3.34 4.53 5.8
(zF=D
RMB AR
091 1.21 1.27 1.46 1.62
(g/cm3,20°C)
¢ ER
2,700 3,500 3,500 6,300 1,100 150
(mg/L,25°C)
log Kow 0.6 2.13 1.86 2.06 2.99 2.88
ABRE FeR R G FA Pk FEE T Bt

3.4.4 EK-Fenton 2 3
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4 EX-Fenton B2 e f %

Target contaminant

Processing fluid

Summary results

Hexachlorobenzene
(HCB) [22]

Hexachlorobenzene
(HCB) [23]

Pentachlorophenol (PCP) [24]

hexachlorobenzene (HCB)
[25]

Trichloroethylene (TCE)
[26]

Perchloroethylene [27]

Hexachlorobenzene(HCB)
[10]

TCE [28]

2,4-dichlorophenol(2,4-DCP)
Pentachlorophenol (PCP) [29]

Anode : 1.5 L ferrous sulfate
solution

Cathode : DI water

H,0,

Anode : 0.025 mol/L
Na2C03

Cathode : 0.025 mol/L
Nast4

Anode @ TX-100 solution
at 10 mmol/L (50
cmc),0.025 mol/L Na,COs3
was contained as a buffer
of anolyte

Cathode : 0.025 mol/L
NaySO4

Anode : 0.5M
Na,HPO4+H,0; (<4000
mg/L)

Cathode : 0.5M HNOs3

- Anode : 0.01 M Na,CO;

Anode : H,O; ~ H;O, +
FeSOq4
Cathode : DI water

- Groundwater

DI water

Treatment efficiency : 64%
A better removal performance was
shown in Test 2 for 12 day treatment

A maximum of 76% removal of the
contaminant from the soil was observed
when 30% H,0, was used in the absence
of cyclodextrin.

Treatment efficiency : 5.40%-49%
When PRB was installed at the position
of 0.3 L/Lo for 15 days with 2V/em
showed the best treatment efficiency of
49%

Treatment efficiency : 13.4%-64.2%
Clear soil, 10 days with Pd/Fe PRB
showed the best treatment efficiency
64.2

Treatment efficiency : 40%-89%

One layer of permeable reactive wall
(UPF-303 SIP) with Graphite electrode
showed the best treatment efficiency

Treatment efficiency : 20%-99%

The zero-valent zinc possesses better
PCE degradation than zero-valent iron.
The appropriate operational parameters
include: 0.01 M Na,COs, 1.0 V/cm
voltage gradient, ZVM
close to the anode

Best treatment efficiency : 57%
Potential gradient : 2 V/cm

Duration : 10 days

Injection well : One well at the center
of the soil mass

Best treatment efficiency - 92.44%

10 times higher than the case of
transporting PAA-modified nanoiron in
a vertical soil without
application of an external electric field.
reatment efficiency :

2,4-DCP : 13.32~80.18%

PCP : 18.72~64.03%

EK-Fenton showed the best treatment
efficiency

installation

column
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2H2e \1\ H*+CI

>—< TCE
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2H2e \k, H*+CF /
2H+2e H*+CI
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3.5.1 Haagse Hoge school (Stamkaartstraat, The HAGUE)

AER A GERAT o R RS AT 2 iR ﬂ@lﬁ’;:§b%
%% (dichlooretheen, Cis)# # ¢ % (Vinylchloride, VC)2. 73 % » 2 % 2 X 35 % >
BToRPIE kB ERZ Cis 2 VCeo paie fnza» #2848 48
TP 284 EHRYE o BioSoil N RFIX E - BT RY < T BT R #PR(ORP>
voltage > # /% pH E %) -

P Rf® in-situ Electro-Bioreclamation &7 £/ » £ 3% > 38 3 &% 20 v
extraction well(B] 14) » /#& I 7.5 m x> Extraction well >* 3-7 m B & (22 3-ht 3
’?‘v 4 Fﬁg)

B 14 j= §f /% 7 ¥ Fl(Haagse Hogeschool) & ;s 3-ht T &4 £ E K = W

3.5.2 Resident Area (Margaretha van Hennebergweg, The HAGUE)

*%hwﬁ“%ﬁ9’ﬁp{ﬁﬂﬁlﬁ,igﬁ%#ﬁcw,%ﬁw;ﬁ
B R0 B E 2 CNQHIHT A B« o BB 4 JATRR Y d 1 3 R 10
I T RT I CNERZ 54 ¢ BT HCN #8245 & A% )
HCNg) ° #* Jadk in-situ Electro-Bioreclamation i& {7 £75 » #7148 * 2. 7 =4 *% /] 3%
1.0V/iem - T 4& % <1 & 12cm(y)x400cm (L) > T &% S ¥ 223 PVC ¢ 7 L ¥
Aok Y o X EEARY FALFV R REET R AL > Sl EE Lo
< L CN e %’—ﬁ:‘agauﬁﬂuﬁg,;éo%ﬁvi YU B4 E 15,,L'._|.0
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® Anode « Areawith high concentrations
o Kathode Drainage ¢ Asphalt

B 15 &= § /% 7 iz % (Margaretha van Hennebergweg) % /5 3-ht
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s 1; 4

R

B9 15cmx 15cmz2 > 253V F » Brp AT » p2hqlakgmd o @ik o 3 A
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3.5.3 Gas Station (Verhulstplein, The HAGUE)

AFP N E AT o ME e PR YEY  JBFAS L FHI
(mineral 0il) % = 3 38 & i & F~ (aromates) o J* a5 H ¥ S H 3 aIL > R A 3.5-
SmiFEPERRT ALY > B W ERE S5T00mgkg o Tk AE RIS G o

P %,ﬁt PREIL LA T E 4 HEGH S A PSR ® L B S
A EREF o AF LRI E CFARABL A N HIEE o TS
CE R BlAcW 16 P o

Leeetal. [32]/ % & # 4 #2431 ¢ NOs (15000~30000 mg/kg) 2 AL » &
B eds ! HFFFR KB TEHRE

%“PVC?}J\ VIR
f[ﬂizié.gij‘j‘fl;}’ﬁl'?/” ?fr/,, ﬂ—i ) ﬁ_,’fé - |,(j:§;

AN

’i’rmafﬁ,}‘

Test] R &K B =% 4- @] “rr B3 &F2L /L5 30cm> & & 5 200cm
AR IES L FRGMEANIE L G o Testll T &K % 8 4B 19 77 - &5
AHER 2 F/E% 10ems £A 3 120cm & BHAEH 5304 B S o 0 RAG K
FHEA G - BEEEES ;P LA B FAEARKREIEMX 10cm o

B -8 ¢ B:AF P IE L

X 8154 %
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WloirFaizdds XE@AREC s ()AL FF 5 (R &S

Jd |}
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W 17 JF % 9 v s (Verhulstplein) B 530 T8 4 £ 5 % > F

mp%25m@ﬁw’ﬁ—%i“¢¢éjﬁ133@59ﬁ°??%$%%%
6 “Fm 0 A 60 % 2 B 0 EJE vk T iE 85% 11 o

Gentetal. [33]J* 843 Cr 2 Cdi5 454 > EHEA s b 5 2t 82
S BREAEIE LSmRE- A THE £ PVCHTIES ¢ RUFIBG 15
HBEAE N o VR * I8 B S5 5 oA 2 piezometer wells » 2K B 31 fEp
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R o R 4 4245 % 25798 KWh/m?

DC power . Electrolyte
supply . tank

|Sensor| Fe electrode PVC casing  Floral foam

Water level
sensor

(@) (b) (b)

(a) _
| mm—— O ——— mmwm| (c) |-
SUpplY (@] O [e)
@] (0] (o] 2em
(@] (o] C
o o o 1
) S— @ e
— — — I
T X oo 30 cm

O Initial sampling

@ Interim & final sampling O Initial sampling
@ Interim & final sampling

B 19Pilot Test I F3#XE7LH (@) B 20PilotTest | #3%X 273 H (a)
plan and (b) side views [32] plan and (b) side views [32]

Glendinningetal. [34] & * T & 4 HMTF R RAP2 BHF I > iR~ &
AL 72 NS (R 7o) 0 TR FEE0.7-09m > & 4 4249 128 kWh/m? -

B 21 § 64 23 755 %ok (ARIEH 5 (b)AIZE [34]

> ;}guﬁ’ﬁ‘ 3t -27-
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) . : Applied Removed
Litera  Comp Processing  Electrode  Processing )
Scale , voltage/curr-  Efficiency
-ture  -ound time type flow
ent (%)
Iron stick
Test I Test I
Test [
132 cmx200 5 emx150
Lee et (132 cm (5 em Fertilizer Test I:from 1
1 cm, WxL) 54 days cm, DxL)
al. NO3' (KNO NH to SA >9() %
2011 Test IT Test I1 Test I1 N
NO=1:1) Test IT: 1A
(32]
(70 cmx120 64 days (5 cmx80
cm, WxL) cm, DxL)
64 days
Gent et o Day 1to0 20 :
| Cr 4.6 cmx4.57 Citric 60V Cr:78 %
al.
2004 cmx3 m 118 days 118 days acid(conc.
Cd (LxWxH) Un-known) Day 20 to Cd:70 %
[33] 118:45V
Glendi
nning S Steel
ewa i
et al. W8 container 