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ABSTRACT

This research was conducted to investigate effects of acid buffering capacity and soil component in treatment of
phenanthrene using electrokinetic-Fenton process. In Hadong clay of high acid buffering and low iron oxide content, it
was difficult to oxidize phenanthrene due to shortage of iron catalyst and scavenger effect of carbonate minerals. The
desorbed phenanthrene conductive to Fenton oxidation was transported toward cathode by electroosmotic flow. However,
in Youngdong illitic clay, oxidation of phenanthrene near anode readily occurred compared to Hadong clay due to high
iron content and low acid buffering capacity.
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Table 1. Chemical and physical characteristics of in the soils

Hadong
clayey soil

Youngdong

Parameter .
clayey soil

rate, 10°~10"M's )l 7718 &2 )RR §7] & Kaolinite, .0 varts
AE3} Wkgsh= HlAEZQ] AkskAolth(Hagg and Yao, Major Mineral component gigﬁzsne’ kaolinite
OA}S Z 3}Eo] 3 o]@He O3 } ]
1992). AR, 2 o] 3k old#]] =gt 2l Specific surface area (m?/g) 25.1 6.52
AT HREEk] A9 Fenton AF HEZo] wHABSiCH lay : 559
. . . clay : 55%
classification according . clay : 43%
(Tyre et al., 1991). to paticle size silt : 23% ilt - 57%
P sand : 22% e
e _ . .
H,0,+S — OH + S+ OH 2) Sp§c1ﬁc grawty of 262 273
solid particles
oq7A, S HFEo] E3E o]FZAQl EqR] otk Cation exchange capacity 133 29
o]t AE Akpt2e Bk o _qu}ﬂ Fe 2}3}E 2 (CEC) (meq/100 g) ’ ’
2—
e BE0 3 2 B 74 el wet EY Extractable salts (mg/kg) IS\I%l’ J‘i :g
o] pH ¥3} ¥ H,0, #af &&= o] ooso o ukA| A} concentration (mg/kg) Cl’3 N D. N. D
SHARE HE ATES A2 FX7HE $9 A& Organic carbon content (%) <0.1 <0.1
el el B2 A7Ee] FAHEASHKIm et al, pH 7 6.9
Table 2. Distribution of the different iron, manganese and calcium fractions in the soils
Hadong (mg/kg) Youngdong (mg/kg)
Fraction
Fe Mn Ca Fe Mn Ca
Exchangeable and bound to carbonate 32.5 14.5 1248.6 47 148.4 358.2
Reducible or bound to Fe and Mn oxides 88.5 11.1 221.5 615.8 78 29.7
Oxidizable or bound to organic substances 50.5 1.3 318.6 103 2.6 41.7
Residual 2975.8 17.7 9856.9 10878 31.7 142.5
Total 31473 44.6 11645.6 11644.1 260.5 572.1
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Al A fractionZHAl= Hlad A slelEe HiAAZE
ARl o3k u] WA fraction> Z2AE AEES
T3 (Tokalioglu et al., 2000). & Fe Ak3}=9] &=
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o} HAAA AEE $HS- tiESk= fraction 1, 2 18]
a1 39 F T 5Ys AES JYERIITE Mn 2B
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3], FE dplE B A9, Fe 4lslEo] 3ol
3t EYETE oF 3~4ue] kS VeI ks A
EZ B Ca A8lE e G5t dEolE EYR
o= oF joufe] xfol= vFERARITE iﬂ]‘d’EL(%%)ﬂ]- u)
£(99.9%)2 Aldrich Chemical CompanyZFE 43}
A}, 35%2] H,O,= Junsei Chemical Coporation® 24
B FAEAT 1283 ZE o9& 38FekE2 Fisher
Scientific® 27E A3}

7181 By Ag7]e] =o] Fig. 190 AA|E]
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il T4 celld] 47202 o Fol Utk F37] A
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(1) anode reservoir (2) peristaltic pump (3) graphite electrode
(4) porous stone (5) passive electrode (6) power supply

Fig. 1. Schematic diagram of electrokinetic apparatus.

Table 3. Summary of test program

o] 4 Aol AjlEo] slom B ASe] H5rx
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23.1. 2 5 A

E Aol A= Yong(1990) 5°] AH83F HIFHS 0]%;}
o ESEY 94%5'42 ARG THlE EY 202
50 mL Blo]&o] ¥ir 20 mLe] H]o]<=9} 0.001 M—rE1
0.01 M) Ale]9] HNO; 89S ARE3I] 0.001 M T
2 1019 AES Attt 18ar 0.02, 0.04, 0.06
M2] HNO; §4& 0|85t Aglo] S8 oz AAFAT
olgA FHE Al8= 2213t B9t nREEQlLE Ela A
¥ FTE $ pH PIEIE ARESI pHE AT

232, FH7IHE 34 A7

B 2A3o|A phenanthrene® 2 QFH EFRS Al
o]-g3te] QIFHOZ wHEo] Hrh WA, ik ¢
phenanthrenes 831417131 AZxS & Al5<} jﬂL} 3}
e Zol dlake gwm 200 mgkgd] FEZ 2
S e 2 F, HloleE sl 70%4 o
H7} =5 oA wdksldnt. b Al QbellA] 150 kPad]
dEoz 79 B PUAIR & F S Fx ko2 7]
9 Y3 TV HAE APS AAISIITH

Table 3& EZ7|HE ZA9 A48 AL Yed A
o|t}. Hteste 3154 ERS ALE3) 2Fo)al [teste 3
4 dEo|EE ARESE AFolc)h Htest 13 Ttest 1=
FFOZHE 7% H,0.5 A3kl ZHt 2400171 5%t
A3}, Htest 2= Htest 19} 528A17He] A8 7|17kS
Alejstar e A7 ZHA I Heest 2 7%

r&ﬂ 401‘ 2 1

d

?v-{ﬂm

o

Parameter Htest 1 | Htest 2 ‘ Htest 3 Itest 1
Soil types Hadong clayey soil 'Youngdong clayey soil
Duation (h) 240 | 528 240 240
. : H,0, (7%)
0, 0,
Permeating fluid at the anode chamber H,0, (7%) HCI (10 mM) H,0, (7%)
Fluid at the cathode chamber Deionized water
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Fig. 2. pH tiltration curves for Hadong and Youngdong clays.
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Fig. 3. Electrical current.
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4(b)), HOXY F=0 27 FU== A9HT(Fig. 4(a),
G A ] At o] FriF R Aal FHPY
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Fig. 4. Development of electrical potential distribution (Vmax indicate that electrical potential was measured by the passive electrode,

which inserted at the both end of the soil specimen).
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Fig. 6. Distribution of residual H,O, and pH in the soil specimen
after tests.
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Fig. 7. Distribution of residual phenanthrene and hydrogen peroxide in the soil specimen after the tests.
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