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BN, BERER FA B R AR HLAL(2.0 V)
AT DL R A DL S, T ELRT DAL
JERE L L VE AR L B TS AR B R AR AR AR AR
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F il AR S THAE A B AL, DTS IR 75 i)
HIREMRRCE . e Fe' IRkl iR ik R, [
VIR B Fe? 5 T SOy KA N, A H
B4 Fe'', KR PR Fe'' BB,
B Fe™* 1E1L PS BCREMK, FEUS R MIFMATE S,
DR, B2 SN BB 2 A T 0O R 3 PV 2 1Y
Fe’'o T, —SHf5RATMERIER Feo Mk
PEUS S AR AR FORAR R PS MTEALRCE . AN
K E M4 (nano-Fe®) i1 T~ H HLA v b2 TR R S 0 1%
P BB S IR A A T A Ao B R M 5 A T 0
nano-Fe BE 3G 1L PS [F4#% DDTs, {H nano-Fe°
WA s o AT, AR A N (A4 B 5 T 1 B T
SLAE T BRES I 5 R A5 8 — AR RSE A 94
K S5 K BT A 48 8% (micro/nano-Fe®), X Ak R K
2.0 ~ 5.0 um, JEREEN 35 ~ 55 nm [ HARGER, HE—
T X PN R BE A A IR S % fif DDTs, ®
AR HABURAR 50 Jt/ke, KT RS AL
AKBR(~ 5 000 JT/kg)*, HHEHAG LTS Y44
A RS H R 0 L N R SEPR 3 5
Y, AR R, Kiass
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T HER 2T e ) R IEVEB R R
B HANERTEL PS R LR T4 DDTs, HET I,
ARG EE T IMANIGL PS [/ DDTs IR, 7
WFFT TNk 38 | PS WIEAEXT DDTs FEAFRICR Y
R, JFIR TR TR - LGS 2Bk DDTs (5
2, DI DDTs 154+ 3 A S AL EH SRR .
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1.1 ik tiE

DDTs 754+ 3R BT R ITH K DDTs K 2
g, REE 0 ~ 20 cm FRJ2T5 YL I, FNEDE
AT, BB a1 60 B, 159t A LR & &

5 10.2 g/kg, WHKITECA 79 g/kg, BykidiE A 532
g/kg, Ehki Sl 388 g/kg, pH N 6.73. Xf i
DDTs ¥ E 4T 7l , DDTs St h 296 mg/L,
AR 514 p,p'-DDT 47.2 mg/L, 0,p'-DDT 123 mg/L,
p,p-DDD 1.6 mg/L, p,p’-DDE 48.2 mg/L, o,p’-DDE
76.1 mg/L,
1.2 AEm5iF

DDTs #5#(p,p-DDT, p,p’-DDD, p,p’-DDE,
0,p-DDT , o,p-DDD , o,p-DDE), #] J H Dr.
Ehrenstorfer Gmbh 2\ &), 2 98.5%; IFEC 4ih ik
4fi, W H Burdick 2w ;5 ik i rh Rk G IE A
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FEERE)IE A Alfa Aesar; Tween80(3R 5 £ 111 B F fT
FOMBR R H s AL AR A TR R SR
BIPS) . 1 %t KL K 1% B2 (dodecyl benzenesulfonic
acid). & —J& . Z R (ethylenediamine diacetate), #7
Bg . CKEHMBRITE . KA. SEKGT =
30%) . WemifR . MUALER . LRGN . AR AR, fiR
Rk . TNERAES R o b e, WReimR R st
1.3 RIWHE
131 RWPkEExs -3k DDTs FEfFRIsEZm K
B 1.0 g DDTs 7544 3T 20 ml B, 3501 0.224 ¢
TN, PS WILA M B R 50,100,200 ,400 mmol/L,
FRIER pH R 3.0, KN EAFLN 10 ml, B T 30°C,
200 r/min fEIEIRGAE SO 7 d, 430 78 A [R] A ] BiURE
FIHAAAETEGO)M E DDTs HIHREE

FREX 1.0 g DDTs 75 4% + 58T 20 ml BLEEH, 43
SN 0.056., 0.112, 0.224. 0.448 g 4%k, PSH)
LRV 100 mmol/L, ¥ HILG pH Ry 3.0, Sl A
oy 10 ml, AR TAZE N 5.6 ~44.8 g/L, 30°C,
200 r/min fEIRIEZ SN 7 d, 43 BIAEA [ i i) BORE
fdi /] GC 34t DDTs RYHJE
1.3.2 ARSI B R AN L3 DDTs YR ff
B2 FREX1.0 g DDT y54 3% F 20 ml BEFHR
H, PS FILAHREE A 100 mmol/L, #M 0.224 g flah ek,
ARLENIER 2K F PS IE W ZE 10 ml, IEWHIL4 pH 9 3.0,
BT 30°C. 200 r/min PERIRGFE RN 7d, 4351
AR BURE, f#H GC 434 DDTs A9 .
1.3.3 e gaE Lt B R el H3EVE L F DDTs
HIRERE  FRER 1.0 g DDTs i54% 4, 23 5 A 10 ml
5.0 g/L ) Tween80 ,Brij35 Fll SDS FiaiiG 17, 30°C,
200 r/min fE RIS 1 h, B0 HCE 2B IE R B 1.0 ml
VEWRVE T 20 ml BEESHAD, Ar BN AR PS,
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TR 43 5 0.056, 0.112, 0.224 Fi1 0.448 g,
PS ¥IHAHE Ky 100 mmol/L, ¥R AIEG pH 4 3.0, X
NAEAF A 10 ml, 30 °C. 200 r/min fHIER % RNV
24 h JGHURE, AT GC 43 B S Wi DDTs M
14 SHEFAE

1.4.1 54«43 DDTs MO3REL [ Ni7E 20 ml f1Y
BT, RO ES G AT E G, BB BRTE
W, SRIGIMA 10 ml 1 1(vv)BYIE C %/ P9 B
R 30 min J5 By, B ZEEBGEIE)E FINIE et
R GC #H7E , DDTs A [EIE S 80% ~ 105%.
142 +3Ed DDTs Ky=¥Wnysrbr sty 300
DDTs W BRI, 43 4 0 1, Ny ik
1 ml/min, #EFECRE 215°C, MR 300 °C,
FHEFEF : MR 60°C, ££4F 1 min, LA 30 °C/min
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100~

(A)
80+
S oL —=—ppDT
M —o— 0,p’-DDT
&
=
%+ 40+
=
A
20} 7
O/e
5<./
(= | | 1 | |
0 5.6 11.2 224 448
Ak (g/L)

WAy BEHIEAN(P>0.05), DL F45 UL PS e
A T DDTs (R&f% , At it PS AF]F DDTs fF%
fiff , 2B R ] BB AN Ak ) B R A A B e e
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p.p'-DDT (IS, ERR T B BR AL T

241
—o— p.p’-DDT
20+ —0— O,p'-DDT a—
—aA— p.p-DDE
Q 3
S 16k D/
o .
‘?E 12+
)
A sl
[a)
4 -
x
Us | | | |

0 50 100 200 400
PSYEJE (mmol/L)

1 PSREX DDTs FEARESEZ0

Fig. 1 Effects of PS concentration on degradation of DDTs
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Fig. 2 Effects of micro/nano-Fe’ on PS activated for DDTs degradation

http://soils.issas.ac.cn



%34 RICEE

TR L BRR B fifp 75 Ut -3 h DDTs AYRICRIIES 463

A i) DDE BEESTAE AL PS 7= AR MAR R AR I 3t
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FIBLGE , IR TT 2 e ) Fe®™ 154k PS [ A 3
# DDTs B, &3 p,p'-DDE A9k B4 i i fif A Fr
BIME G, JEERh L eI 2 5 DDTs 324
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Ksh 712, Z55aE 3 fin. IIE 3 aTLAE H, Hlig
YRR AN R TE AL PS4k 72 AR B PRl AT 450 Hh 9% i
0,p"-DDT Hl p,p-DDT, i 24 h 5, HFEf#AE] A
80% LA b, dkeeiéai niitiE % 10 d, o,p-DDT i
p.p-DDT HIFEMERATIA 90% LA Lo Wisugh PS R ER A,
10 d PF DDTs BIREARFA L 20%, FEJ5 A PS
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Fig. 3 Kinetics of DDTs degradation by PS activatied with micro/nano-Fe’
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KERIEAL PS 1A, DDTs REWIIS 192 A A BUAE
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BN, R T R DDTs BIFEMRHLE], xf 1

b DDTs (9% DDD F1 DDE #47 T Wil , 4%
Rnp 4 Pros. AT H S5l PSR RAHEL,
YNRFNLNE/PS (K ZR p,p'-DDE MV BEERA 3R
FEEEM TR, | 10 d J5, HIREM 48.2 mg/kg 4
BN ZE 51.3 mg/kg F1 71.3 mg/kg, X8 T DDT
Rffl R Hp AR DDE AR, [ I AR S0 XA 3R
o DDD A B AT T WM, SO 1 dJR, iRk
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Fig. 4 Kinetics of product concentrations for DDTs degradation by PS activated with micro/nano-Fe°

http://soils.issas.ac.cn



464 +

i %49 %

BESr BN ZE 30.9 mg/kg Al 8.61 mg/kg, B BAK T
PNBAR R ;B RON S [RIA3E 0, W% DDD k&
HGEFEAR, Sy 10 d J5, HREE4r AR E 12 mg/kg
2 mg/kg, FEJFFIE DDD feik— a2
THERR/PS IR R ISR, AL, aNEk/PS AR
H DDD ¥ BT o g kiR R 1, 25N
SETHANBR/PS IR Z A B RRAR B Fh JE AN ¥R L B Pk
AR Z Th B4 DDD, 4N 2K /% DDD fg
FELER T AR R,
2.3 fHENskiEL PS XF LR & B DDTs BEARRY

A

AGRIG R T 3 Fldne A 1 2 1T T )
Tween80. Brij35 #l SDBS Xf + 1) DDTs #4173k

FERIPEIR 25 DDTs e iHFEE AR T Ak
J, DDTs S M W% R 4.1 mg/L,

K PN BTG AL PS U ZR Mg i i) DD,
HET ANER/PS BEIR (WL i) kXt DDTs A 1)
s, S55NE S R, FTLAE H, 44.8 /L gk
e RGPS FEfR 3 FREM T E) p.p-DDT #
0,p’-DDT,{H 0,p’-DDD #l p,p’-DDE {35 it A7 Fir g it
Tween80 PRI H, FAIMGLZNERAL B, p,p'-DDE ¥R JE
H4IMT 0.07 mg/L, o,p-DDD ¥R I T 0.72
mg/L; MGt PS R R, SiahEk/PS Eu i
4t 1B, RRERXTUEME ) DDTs AR AR 5O e
i, p.p-DDT. o,p-DDT #l p,p’-DDE R f#% 4351
5 96.1%. 94.8% A 37.3%, {H o,p’-DDD 138k A —

Bt IR KX PR TR e, R e EREIOSRER, WRIEINT 0.58 me/L.
3.5 35k 35
'Y (A) —0O— p,p'-DDT (B) —D—p,p'-DDT (C) —D—p,p'-DDT
3.0 —e— O,DI-DDT 30+ —e— O,DV-DDT . 3.0F _._O,pv_gg'é
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Fig. 5 Degradation of DDTs in different eluents by PS activated with micro/nano-Fe’

Brij35 Ve, 44.8 /L a8k AL 3E, p,p’-DDE
WeBEREAN T 0.11 mg/L, o,p’-DDD AYMEEHEAN T 0.68
mg/L; WANERIGIL PSIRR M54 Ek/PS HLB
401 B, XPEEBEE T DDTs ) R A 3R B i
p.p’-DDT. o,p-DDT Fl p,p'-DDE A3 4351 R
100%.100% F1 86%, 0,p’-DDD ¥ EALIE N T 0.22
mg/L. SDBS Ve H, 44.8 g/l flgkab i,
p.p’-DDE ¥ T 0.49 mg/L, o,p'-DDD FJH & 1t
T 1 mg/L, 44.8 g/L ENERAL BTG PS AR
MIANER/PS LR 2 1 i, X T DDTs #9K%
il R B4, p,p’-DDT. o,p’-DDT H p,p’-DDE 1[4
25 R 96% . 99% Fi1 28%, o,p'-DDD [k FEHY
T 0.70 mg/L.

DL RS R, ahgk/PS R R X 3 Ak i p
DDTs (IFEMFRCR 22 550k, Hirh Brij3s sEiwc+H
DDTs i 255 il f#, Tween80 F1 SDBS VEJi
DDTs #HMEREFEAR, Ve DDTs AIREAR R KNI

JF & Brij35 > Tween80 > SDBS, 7E SDBS i,

p.p'-DDE R3] . /% T Tween80 Al Brij35 ¥
HH S | 3R R kg R I M R AR B S — B L
Y, RS AA I R R FIR, das 55 e g
BRI A 3k, MNIISEmS S P B %% . SDBS
R RERMMEY), H SR B A B R
WG PE, RS2, [FRE, Tween80 474
ZHFRIEFA RN, d BB TR H L 5 B R AR ) H Sk
I, PRI A b PR 2 1T 6445906 DDTs (14 B2 A 52 i 458
R, T Brij35 ARFERZRAL S W), AHXSFE M, X DDTs
R A RS MRS/ DN o T A6 Brrij3 s A o S5 Fg 48 17 541

B4 FF DDTs Ry,
3 #ig

1) AN REA RS AL PS FEA% 33 5 DDTSs,
TE PS A7 100 mmol/L [ 51F T, DDTs HIRFEARRIEE
TRANER S 2 B I 3G 0, SN BRI I = 44.80
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Efficient Degradation of DDTs by Persulfate Activated with
Micro/nano-Fe Particles in Soil

WU Wenhui'?, ZHU Changyin®, SHI Weilin'", FANG Guodong®', ZHOU Dongmei’

(1 School of Environmental Science and Engineering, Suzhou University of Science and Technology, Suzhou, Jiangsu 215009,
China; 2 Key Laboratory of Soil Environment and Pollution Remediation, Institute of Soil Science, Chinese Academy of Sciences,
Nanjing 210008, China)

Abstract: As typical persistent organic contaminants, DDTs pollution has received much attention due to their persistence
and high toxicity although it has been banned for many years, so it is highly important to develop efficiently methods for DDTs
remediation. In this study persulfate activated with micro/nano-Fe” particles for DDTs degradation in soil was investigated, and
the effects of micro/nano-Fe” dosage, persulfate concentration, reaction time and combined elutes-oxidation on the removal
efficiency of DDTs were also examined. The results indicated persulfate was activated efficiently with micro/nano-Fe’ for DDTs
degradation in soil. With persulfate concentration of 100 mmol/L and micro/nano-Fe® loading of 44.8 g/L, the degradation
efficiencies of p,p’-DDT and o,p’-DDT were 92.2% and 95.1%, respectively. Combined elute-oxidation was also efficient for
DDTs degradation in the elutes, and among the three surfactants including Tween80, Brij35 and SDBS, the highest degradation
efficiency of DDTs was observed in Brij35 solution, which indicated that Brij35 is the best elute in the combination of
elute-oxidation processes. This study provides a new method for the remediation of DDTs contaminated soil with persulfate
activation technologies.
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