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Fig. 1 In situ remediation through soil flushing
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Fig. 2 Ex situ remediation through soil washing
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A i€ kK 4, Rosas %[14] iz A AE B ¥ 2% m 3E P
Tween 80 Brij 30 F1 Triton X-100 X F iy 2% 75 4e 37 b
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ZERT 7S Bt 1 die K BRI HE 77 % ~ 87 % Z 1] ; Chu
1 Kwan™" 3% F P9 B A= 2 Wbk BE A& 8 — G0 405
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7R e R N - 48 I R B ) 2 BR R R EE I 5 X
FAE R RN L B SRS Xt PCBs 75 4L 7 4+
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RS A BRI RN R

1.2.5 5 Jc ik O 701 bk 0 12 A2 TEC U 8 7 98k o 18
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2SR 2 2T TN R K B 2 ST v e T
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A 9 A 25 R 3R 5 Chu Rl Kwan 252 5% H 95 Ff
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¥ 05 I 5 Brij 35 . Tween 80 5 SDS £ FE /R
L5285 100: 1 B, X6 75 Y 0 1 2% B 3 30 003 ] 4 %%
BONE, WR TR R KN IR Sy B/ Brij 35 > 9 B/
Tween 80 > P i/SDS, I 43 5l & 35 e ) L B % 1y
1 80% L I,

75 52 T IR PR R0 0 DR VR MR R T, TR 2R
T THN RS MFIE TAE, Zhang Hl Zhu' ™ % B
— [ T I M) SDBS B — Y A B - K
PEF] Tween 80 X =5 vk BF PAHs 75 Yt 1 HEWK Ve R4
22, I XF 3k R 2 T 9 T ) AT AN ] R R vk R A B
Ji0 S5, 7 %6 Y SDBS: Tween 80 = 1:9 [} B4 B 471
I R 38 A AN, I 4 G P R] 14 % 1 IR A F -
B T P FE SOR G R FTE A R
Sty B e Aar A 2% 18T 0 M R0 28 1 1 HE R VR 0SS
JBE TR 55 O 1, DT TR 6 3% T 9 1k 3R 1 CMC 3%
BEATG, B T 75 2 9 A [1 M A8 10 25 9 AR 24 P
Yu %5052 B B 7 F G vk SDS Ak B 7R
6 Pk Triton X-100 #F17 & e, & BLAE B ik 28 751 A (L
L R SRR eI PORCE X7/ Bl (X b (&2
FIRKIG I, F a4 i T HEAE AR R P i B AR
P S, ELAT R 0438 BT 75 Zha R Zhou'* 2
PR EPER] SDS 5 Triton X-100 1 5 Bt A AL B AR
TS BC IR R R TR B I S e TR0 e IR VR R 9D T R
Se i —JE BT 3R 1 G M ) Trition X-100 7¢ 4 3 UKL
B B VE R TR B R RS i T X PAHSs 7E K AH
TR A RE 1, AR E T A 8 TS e W G K R AR
s Wan 25520 % FH B L B FRBIRS (MCD) il 2, i i
FrE e E TG Ye g b + 18, & 1100 ¢ LAY
MCD 5 R R B 30% 1) £ B ELA 3% 1 ik ok 1 [m)
BRSOV, 6 TI5 Y R BR R T 50% o TR AR
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Fig. 3  Countercurrent leaching

Khodadoust %[43] B = B B S 0] i bk 1 O =K,
iz AR TR B 50% & BT H SR B 15 Y b W+ HE iF
THERE WIS, K ILEE — B B 1) It bk 3 foff 4 48 vp L4
WU h 785.2 mg kg [ ZE 103. 8 mg kg 'L EE
B B I 1] 370 0K T 6 95 YL vk B [ == 24.6 mg kg,
BB B vE g Rt b s e Wy vk R
17.4 mg kg’] ;s Meguro %[44:i§i+T£m&fi RV
Ve 2, 38 F O BE AR Ay Ik 0 ) X 22 G B R O R B
(PCDDs) Fl1 2 @I A I Wk g (PCDF's ) &2 45 75 4L 37 1l
I AT R VR B A, K B B B R T 3 b ik ket
PCDDs [ §5 K £ %%k 89% , %} PCDFs [y K 1%
R T9%

28 SU IR PR A R T Y 4 55 ik vk R AR A A

IRV SN B BE N, 38 8l O ) 22 X, HORE B B i g -
HE 5 B g b vk ) 2 bl B R (W B4 BT OR )
Khodadoust %[43] W =B Beag ke =L, 8 A
R 50% £ BEXT H A AR W15 Y i - k1718
SERIESE, % BUER — W BE S SO b R i 4 438 v o S0 iy
Wl 785.2 mg kg W E 184.2 mg kg 'L By
B IS 1) 3 94K U il 95 Y W e B [ & 1183 mg kg,
55— B B bk Uk 45 R A, g8 e is gl ke R A R Ay
105. 6 mg kg ™' HFT, EAh4H EBE & £ 90 ALk
VR AR I, X TR U B 2 R 50 45 B
Bz AT DR PR, T R A 4R, KR WA 45 B B
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Fig. 4  Crosscurrent washing
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I HL AT ¥ 143 p PAHs  PCBs I A HLA A 25 254 #L
5 Y WA S I ) P 2 B A AT 42 A7 0 B BE T A B UfE
K5 Kim Al Wang ' 5% FH 48 74 5 A0 it 0k 35, 3 o 4
PR 75 T e R R /I LR 8 R0 O A S 8, R L
Xt TR ] ke 26 75 Y 3 b - HE I K R B R 1
50% LA |5 Mason %7 {4k #8 74 4% 1, 9 Ak it vk 18
%2 PAHs PCBs fll DDTs 5 437 i 1 3 , & #1 PAHs
7E 5 min N ZEBRFRATGA 75% LA L PCBs 76 1 h £
0] 15 80% L) I+, DDTs £ 30 min N £ &R 0] ik
T0% LA L 5 7 o A bk U8 7 4 L A% G5 itk e vk A B
PR, 0 R X A 4 v b R A A BT Y
AR S, RO K Z i G L ES
WP &2 H, B A W& R A8 TR A 31K,
E—MEHKRTZiE g aBE AR,
2.3 HEIBABUMKKEE

Ha 21 S AR Ik VR A& A2 2 6 7E - HE R Uk I R R &
S AL, 2 L sh 12 F Y H B AT L K L T AT
R 265 JU TR 6K 0k ) 40 2 A0 75 e W T B & A I B oA
B ALZ2 B T5 ey i i B2 . Yuan 1 Weng'™ R
PR W EE 0. 5% SDS H12.0% 7 B AT JE ) 8 44
QTR AR TR L 45 A 3h g s Ak ik Uk 2 2R 2T
Yzt +HE ke BUTE WL B iR AL T UG G W L R R T
ik 63%~98% i Y. —{fi I 1 3 J1 18 505 Y ) L BR
ALK 40% , FF V5 G0 1 25 B 23R A EL BB 4% A 4538
PR 15 H Bl g Ak vk S — Rl & B T
SEMME 52 07 ¥ Maturi Fl Reddy"™ 5% JH 44 B ik 3
109% ~ 20% 9 1E T B VB R Wk 01, 45 & w3 g 27 o
Rtk ve &2 PAHs 15 YL 37 b + 1, & BLAE 19 K BR %
ANASURI BB BT T 1 58 B A DG, A R OE TG A vk R A
Ko HRET, B 2R A R A A HLTS Y b i+
) H AR GE 2 B AR S8 KO S L, R
Y B A WL Y b i+ HE 0 SE R s & B R 19 S 8
AR 18 5 A & #AL 5, DA Sk & B R 1
IR R 152 A ol FH 22 4 O B 55 5 D, 34 5 1 N b 24 3 dE
— SRR R .
2.4 ESHBELKKEE

25 S AL Ak Ik DR 18 52 R F8 A 1 Rk I
(NN NESS =R 1o | B Bu ) 1 @ DA L - O
FOAE IR B 5 Ak 2K B T e W0 00 O o I LAk
FIA A K Fenton 2 7 | = i B2 45 & A A &k
Y4 . Haapea il Tuhkanen"" &3+ 7 + 3k ik 5 R
SR AR 1 B BN A FR L O Ak R AR &R
pH B4 R B Kk A i R RN BT AE 280, 15
PAHs 15 e 37 4th + 58 e K 5 B Z 0] 3k 90% L) I, 4

JRBOR R T B — 1 A S R 1 R RS A 1 25 R AL
. Saxe 252155 FH Tirton X-100 fl2E Ry R A 26
BEVE K UE ), 45 & Fenton SH AL LK & B =Fh
PAHs 75 4% + 3%, & P Fenton iz 57 X T 5 F Ik 1k 71
HG e W) 52 B AR TE 60% ~ 90% 2 Ji] ; Bogan 4
AAE AR Jih 0 A5 A 3 VR D ik Wk 57, iz ] H, O, Fenton
TR R S A Sy 48 AR T R Al TR e 4B 52 P B PAHSs
15 M - e I B MR BE 5 % 1 AE AL Ik A AR AR
TAE = AR A SR AL, T 2 R = S G Y
PR R R LR EE 50% £ 4. HAT, b
AALTRIL MR L C A 2 Wiz ] TS bR &2 2,
SO S BT R S Y gk R LS RN ) G R R
M A e AR R B A E . I EOR TR
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REVIEW OF REMEDIATION OF POPs CONTAMINATED SITES WITH SOIL
WASHING METHOD

Ye Mao Yang Xinglun Wei Haijiang Bian Yongrong Wang Fang Gu Chenggang Jiang Xin'

(State Key Laboratory of Soil and Sustainable Agriculture, Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008, China )

Abstract Soil washing is one of the most used physical and chemical methods in remediation of POPs contaminated
sites. This method refers to the process of washing the contaminated soil in depth with an object-specific kind of washing
solution ; pooling the solution for separation of the pollutants; recycling the purified solution for reuse; and safely disposing
the pollutants. Owing to differences in position of soil washing at the contaminated site, type of the washing solution and
way of the washing, soil washing varies in type, like multi-step washing, washing aided with ultrasound waves, electricity-
powered washing, chemical washing, etc. , which can be selected for use site-specifically to enhance effectiveness of the
washing. Efficiency of the remediation is obviously affected by a number of factors, such as soil texture, properties of con-
taminants, properties of the solution, optimal conditions for soil washing and reuse efficiency of the solution. Problems
with the soil washing method, orientation of the research in future and its application are also discussed. Considering the
scope of its application and cost factors, soil washing is considered a suitable technology in line with the actual status of
POPs contaminated sites in China, and may have some prospect of extensive application.

Key words POPs; Sites; Soil washing



