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Effect of Different Soil Types on the Remediation of Copper-pyrene Compound

Contaminated Soils by EK-oxidation Process
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(1. State Key Laboratory of Soil and Sustainable Agriculture, Institute of Soil Science,Chinese Academy of Sciences,Nanjing 210008,
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Abstract: The effect of different soil types (red soil,yellow-brown soil and black soil) on the electrokinetic ( EK) -oxidation remediation
of heavy metals-organic pollutant contaminated soil was studied in laboratory-scale experiments. Copper and pyrene were chosen as
model pollutant,and 12% H,0,, 10% hydroxypropyl-B-cyclodextrin and 0. 01 mol - L' NaNO, solution were added into the anode and
cathode cell. The applied voltage was 1 V-cm ~'. After 15 days of EK remediation,the removal rate of pyrene and copper in red soil,
yellow-brown soil and black soil were 38.5% , 46.8% , 51.3% for pyrene and 85.0% , 22.6% , 24. 1% for Cu, respectively. The
high pH of black soil produced high electroosmotic flow and increased the exposure of oxidants and pollutants , meanwhile the low clay
content was also conducive to the desorption of pyrene. The low pH and organic matter of red soil affected the chemical species
distribution of Cu and increased its removal rate. It is concluded that soil pH, clay content and heavy metal speciation in soil are the
dominant factors affecting the migration and removal efficiency of pollutants.
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Table 1  Physical and chemical characteristics of three soils
+ 45 pH B 5% /mS+em ! HH /g kg ™! BH 5 7 32 # 5/ cmol - kg ! Rk & /%
Fa: 4.80 0.028 3.70 20.0 26.8
AR R 5.50 0. 400 27.4 40.4 24.1
Bt 5.92 0.270 48.2 45.1 19.4
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Table 2 BCR three-step extraction processes

S $EHUH bR TR/ AR SOV JC5
I BEE 0.11 mol-L ™" HOAc 1:40 25°CIHE AR 16 h
I A58 JE 2 0.1 mol-L ™' NH,OH-HCI,pH =2 ,HNO, 1§ 1:40 25CIHIE R 16 h
8.8 mol-L~' H,0,,pH 2 ~3 1:10 (85£2) C/KHBHRE 1 h
|| IET R 8.8 mol-L "' H,0,,pH 2 ~3 1:10 (85 £2)C/K##F 1 h
1.0 mol-L ™' NH,Ac,pH =2 ,HNO, ¥ 1:50 25CHE#E YR 16 h
IV 4% A HF-HCI0,-HNO, ¥4 {k
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Fig. 1 Change of electric current and cumulative electroosmotic flow with time in various treatments
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Table 3 Change of soil pH and electrical conductivity

+ pH S %,/ mS-cm !

B a5 MERE B AR Iy 3 B
S1 2.72 2.41 2.50 1. 64 2.92 1.78
S2 2.58 2.46 2.63 1. 86 2.56 1.87
S3 2.73 2.53 2.99 1.30 1.76 1.72
S4 3.29 2.94 3.25 1. 89 1.90 1.20
S5 3.17 3.11 3.58 2.17 1.92 0.35
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Fig. 2 Total pyrene concentration and HPCD extracted pyrene concentration after different treatments

2.4 LIEHhAE 2 kR

Bl 3 (a) A HL Bl Ak BE S 5% 4815 A 2 51K o AT
HA, 2 b B S - AT A A A BH A% 21 B A 32 3 T s 1
e, UL TE 0 g I AR B R AR T OB 3 9 A 1)
. 3 Bl b 4 o 3 b A Y 2 R AR R, ik
85. 0% , i WH K 8 40 4 L 283 B ) A M. 7 o A
o, AR BN AL BE S 13 pH B AK, {H 2 4R b A SR
VT IR 43 (S5) , AT A 40 4 AL B th 4 A4, e B
oy 22.6% . B b AT ST ORI S2 8 4y i AT P B
i, S3 F1 S4 Hi (¥ B A B i, S5 3B o A A AL AR,
i 22 BRIk 24, 1% .

3.0

(2) B4

25 ¢

201

TIREBREE (o)

1.0
0.5
0 ; . .
S1 S2 3 S4 S5
LB (A P A AEEA)

Bl 3 (b) it WL Bl AL B S #5004 1R TR 2 20 A
L B E A o A nT Ol 3h AR 4R L SR
BT g R A A A T Ak 2 Rk
S R R 65.0% | 11.4% | 10.0% FI 13.6% .
HLZh AL B, RS AT IE I A B W] b XY
Sah 2R ST GE R — B B AR ) 00 R
AAUA O RS A R B, & i AR 35.6% AN
36.2% , LB AL LR, K EE > IR A B Hh AE S5 AR,
KRB AL P S5 M B pH (3. 11) AN — 2,
FCR A R — D WF 5. R b )R % A B A A

PALE A L PRI A& BRI, T B0 14.7%.
300

250 | IR 7
XA "R

(b) A

SO

LREBES A%
3

I ]

50
mm%ﬁ. . 'Z'%§

0 fi L =
S0 8182838485  S0S1S52S38485

S0 8182838485

fAR: ] HhRIR 21

3 RRERJE AP RS A R AR T & A

Fig. 3 Total Cu concentration and Cu fractionations after different treatments
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