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7 E RABEREEAG S T ARG (SFe) B R AR AL E M2k (S-mzvD), 5B (PS) e A Ak
K2 (S-mZVUPS), F T MK R 4 4,4'-DCBP Fl B-HCH, ¥R T il £ 2 BRI BR8P 7 X5 A5 #1580 AR 28 [ it 25 SR
(IS . Z5 R . BRI AR b B IACA A AT LSS RN BRI ik, B RE R S MR BRI 2% . HERIBE
Wk, S-mZVI (1 UKL 43 B 2947 AR BRCIR , HL S/Fe B /R LBl A M0k 26 i i -, IR TERE . S-
mZVI/PS 1 £ % mZVI/PS 1K £ %} 4,4-DCBP I B-HCH A9 fif: fb & e 5 vE 58 i, HLBEE S/Fe FE/R LAY K, mzZVI
(R0 5 ot R M, TS e W B R A RO BT . XY S/Fe BE/R HL M 0.10, PS/Fe %M B L oA 121, 4,4'-
DCBP FI B-HCH A P ff 38 R e 4, B 1% 120 min J5 5 3 A 5 28 B i 55643 31 R 92.4% Fl1 93.0%. i HL, W& pH (Y
Fh, 4,4'-DCBP il B-HCH [ fift 505 B Wi AR, AR 38 e AR M R 22 A1 1 22 S /N o JB B R FTHC O 1Y AE AE 23
[k 4, 4'-DCBP F1'B-HCH AYRE 5 %, LRG58 58 2 FHCO; e 5 A 38 A, X L o A 280 SR 0 410 4 1 P 3 58 5 of
NO; i 17 78 e W 28 Ak X S-mZVI/PS & & ' 4,4'-DCBP il B-HCH [ F% fit s 5/ . Bk, S-mzVI ] & 3 42 5
PS 117 A3 K 6 A WL SR 25 1 B A R, 38 A IR LR 2575 oK IR 1B &

KHEIR BB W BREREY; AR B AR E

A HLFE A 24 (organochlorine pesticides, OCPs) J& —R AN T & MMAR G FRATAEY, 2RE K
LR A 7 A A 3B PR R . OCPs Bl Bk . AW 3 R P45 Pk AR K B 8 A A% M i sk
IR LR FREAEA DG Y B fE B R BE N 20 ) B b Re A A WIS 4o 2, OCPs W] 3d i & )
B OWPUCTE AR IR SR AR A AR, A RIS AR E RS, B SRR . BRI R A
M, R A SRR . FR EAE AR K E, AR 20 4D 50—70 4EACHE B K B A9 OCPs, H#
s BHA: 2020-03-08; RFHHA: 2021-06-01

HEWB: FHZEESH LI H (2018YFC1802001); K Hr i Bl 4% 8 K % W 5 T. 7% (18ZXSZSF00110); T E Bl 4% )T & & #F &
(2019BFG02020)
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1983 AEJF I A28 (LI KRR 25 e R i F . B8R OCPs E28 £ 4, (Hig T HAa @ Bk, 7
T A g RV A K AR s R R, P % e (DDT) AR S (HCH) 8% 2k i B, 4 4k
B, AT R 95% 1) DDT 75 2 20 a, 43 95% B9 HCH W75 Z2 1k 30 a AYIHAEP!, - H 78 A 52
DDT 75 Y4 14 1 38 rp 2 45 R i 4%t pp-DDT 1 4,4'-DCBP 25 F& /% 7= 4 . BT, [ N4t % OCPs - 3
FAKIRIS B E R FEAAEYESE | PR e Mk 22 b 3145 T s

AR, 3T -SO; M -OH Y76 A i 87 iR+ (PS) 48 Ak 7 AR J& s g AL B A b e Fi 4 Ry )92 i) —
P e SRR L, S B R R E SR A T M AR T LR e, AT Y I B S e R rpoT
PRVEESR, 005 77 A 0 - SO AL IR L7 /&, REAETE 5 pH T A AL B XERE i A L, (L
TEA LTS Y W R A 5 T () E T IR 22 3 5 i o T A s 5k iy U s i A B BT R4
JG. . B (VD FR-SWE E AW E X Hd, ZVIAER AR R A R AL I
I HE AN R VO T 2548, HATE 7E 2,4- 4L K (DNT). AU A, SRIRSEZ R HLI5 Y Py %
fift 7 T AS 2R TS ZVIR AR BN F 3 i AROR 3R AR O AR AU R bk . SR, B
ZVI R JFE AR Ty, FAWURL 2 11 858 55 A PR Bk A ) Bl B AR W T R Al A B, e s O R N TR
PE, B4k ZVI (nzZV]) F i fead m B A S kAR, B b &, nzZvI & EIE—1k
KR IEAN ER T mZVIL, FE L BRTG e B 2 R IR IS0, Ak, A S R X ZVI
FrosC: LR BE R s pg i Ak ot R A B Ab 2 e 1 ik I 5T B B . BRES B AL TOKR R
W4k (S-mZ V1) J2 38 2 B T AR 1) B £ R 3K S A LA AL 27 TR A s il mZ VI il 48 2o A vl g B o P12 i il
F 0 —FELfL ZVI PR BRTE TR = A O S SR IR e SR IR L nZ VI B 5 1 4 Ak 7 P,
M H., S-mzVI i@ id B L IE i Fe/FeS & SR BUY ZVI F i (9 B fL I, FeS Bk Ok &) E bW & —1
FGF (T AAR, aT DUEE PR B N AR S B R R T, RO F Fe® 45 LT, B PRl R
Fe*', Hil&r=UfifE, B2 M. BERT, MIEET S-mZVI G fb il 57 B2 £k K /i OCPs Y4t .

P, ASHE 5T SR FH B B S-mZ VI 3% 1k PS 44 & S-mZVI/PS M A bR &, A HLERZG 1
HER B AR S 56, 435588 T SsmZVLIY S/Fe FE/R LN pH., JEFH R . HCO; FINO; M 7% fift 8. 55 P 55 A
T X%t S-mZVI/PS 14 % [ fit A LG 25 (52w, LAPE AL S-mzVI B 52 b v FH v g, 4k T s-
mZVIPS K R [ AILER A T 2S5, VI S-mZVI = 200 Ak i 7 2 44 E 4k % f# OCPs %5 f7
HLT5 G 1) B0 107 FH S B O T i P B E S50
1 #MRl5RE%
1.1 XBZAMm

4,4'-DCBP(99.3%) FlI' B-HCH(99.3%), W4 H 7 & Dr. Ehrensorfer /A 7] ; K ZER K (98%) . B K
(O3 Hral). 5,5- 1 HE-1-SA AL I Ik (DMPO; 97%) Fil 4-¥23£-2,2,6,6-DU F ZEWR g 48 (TEMP, 99%) 14111
A B A R e . AR R SN S b s, W H R E R AR B R A TR
ONFELS ERER (AT al) W O R EERMERRA B s AR (AT al) I B R ETTRER R L T AR EC
ot (0 3% 4l i A 10 22 3% S IR BHEE e A7 PR AL
1.2 - S-mZVI B & 5 RAE

W5 BT By AN ROCK Sk M F IR 0,05, 0.10., 0.125 1 0.25 (1) S/Fe FE /R WL AT RRIBOTIR & 3414,
50 g IR AW 5 200 g FOHG R BB Bk — IF e A B BREEGE D, IRG WA R E TEHRENTESIRT
DL 200 rmin” FFIAERES o BREE o B o LUAUSAE RS, BREBRFH] 20 he BRESZE NS, fEAA
OB RAE TR 0 S-mZVL, Ry T X B AL TG B MR 22 5, B SRR B FEAH IR AR F T
HATEREE , Hl15EREE mZVI,

KT K SR E T 5 S (QUANTA FEG 400, 26 [F FEI 2 w)) FAET% (Y (GENESIS, %[
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BRIk s A FR A ) X mZVI Fl S-mZ VI g kAR RF . R 30 S ot 2 34 0 B o
1.3 1B KPEMRSII

¥ 0.224 g mZVI(S-mZVI) fill A 40 mL EPA Jffi, FEAIA 40 mL 100 mmol-L™" i i A7 2 44 145 W A1l
200 uL 2 gL' WY H AR BRI, il H AR BE SR 3 10 mg-L™'. OCPs 75 F) F P9 B B, HOoM e g3k i
VRN I TR R ) N BB 2o 0.5% . B 57 BB FE AR IR G AR (25 €, 150 tmin’ ) B R
SN 3 8] 72 B BURE A 4,4'-DCBP Ml B-HCH A ¥R B 5 A ¥R 50 0 Ak 2CPE X mZ VI AY J5 ik 3 26 1) 5%
M, >R FH 0 W7 bl g2k 000 e i vy B9 1) 85 8 v Ak 2 R Fe™ vk
14 RES58KNGE

HEr A3 E . 18 BUH A 1.0 mL 25 in A 1.0 mL 1F & 6e IR 42 B 5 min, )5 i 0.45 pm A
MU & T PR /NI P A5 . 4,4'-DCBP 1 B-HCH A $2 B[R] 2R B 78 98% LA L.

AHLEAR BRI R A 3% - BT T (5 HE GC-MS plus 2010, H A) . B 4H 35 11 Al
7 4 HP-5MS(30 mx0.25 mmx0.25 pm), {88 4541 & o AL CEEE 280 °C, B IR 230 «C, i
FEfE 1 pl, EIUE . AR IRAR R 35 C R4 A %F 2 min, B 5 LA 15 Comin”' FHE %2 150 °C, FELL
3 Comin' FHEE 290 °C, fRFF 2 min, % LRI} AE] 5 min,

HH S R I vk SR IR 3 iR U 3% % (EPR, - Bruker EMX 10/12) £ ] mZV1 5% S-
mZVI1 i {1k PS KW R & b H i 6. 3% F DMPO 1E 25 -SO; Fil-OH [ i 38 77 ,  TEMP 1E 4 'O, % 4/ 3K
. FSE I 40 mL EPA L H BT 40 mL 0.1 mol-L' i DMPO 5% TEMP %3, Bt J5 ML 5 B i 5256 A0
] ¥ B 1) (S-)mZ VI Fl PS FF bR S I o 24 5 0 647 21 2 min B, R FH 6 40 A 045 10 I B — 5 1 19 )
NI, I FH B S kNG B P o, K e A A S A o I B F EPR (93 R A5 P EA T 4G
1.5 HIELE

SR PR UEBCHE  PT SRR A SR B e 45 SRR 3 R A A5 R S (AR R 22, SR Excel
2016 F1 Origin 9.0 FAFHEATHHE 73 B S il o SR FH A — 943l Iy 281 (2 (1)) X e fidk 2y 07 = 508 gk
A -

In(C,/C,) = —kt (1)
Kb G N HRG YOG E , mg L C AT J B BiE W, mg L' k2N
SO T] ¢ 3 R B, minT'
2 #BR518
2.1 FMEB T EME-8EIE (SEM-EDS) 7 R

AN [F] S/Fe E 7K i) S-mZVI K i (1) SEM B35 W] 1((a)y~(e)) s o AT LAE Y, BKEE mZVI(&
1(a)) FOTE S 2 L A 005 ok, T BREE S-mZVI(K 1(b)~(e)) AY UKL 25 F5 431, 5 A H0 U] A4 3R
o FORAORL , LB S/Fe BEIR LU K, S-mZVI kL 2% i 4T, BT ERIE o ik R W EREE i R op
S 1 A7 AN IT LLSE BT mZVI Bk, 3 R i 50K 32 21 58 K 09 8% 5 b il T, DT R AR
mZVI Fokif R . EA RS R WA, S-mZVI AR H 2 m LA B S/Fe JBE R FL 1R 16 K iy 36 ),
AT A e A Ak S v $ A R i PR o5 . R EDS I 5E B9 S-mZVI(S/Fe=0.10) 1 Fe F1 S f)°F 2 JF 1
H o 0.107(E 1(g)), X #eiE T RS {H 0.10, UL HH S A0 XT3 50 #b 73 BUAE S-mZVI ik R 1f . b 4h,
EDS-mapping 4% 5 (& 1(h)~(1)) #F— 4 B8 T Fe F1 S B0 i B E E W) &b, PR I 20d 5k 5
Fe Fl S JTLZE7E S-mZ V1 ks 2 1 19 ¥4 51 43 4 . DU 2519 1 RAJAJAYAVEL 4507 58 553 3 BT mZ VI i Ak
HIJE ) XPS EE LB, REALA mzVI Bk 322 LS gk kW b 3, T S-mZVI ok %
T B TR AR S AR A, A TE R FeS.
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100 um 100 pm=— 8 J 10 pm

(d) S/Fe=0.125 (e) S/Fe=0.25 (f) S-mZVI(S/Fe=0.10)
Fe

Fe
M
0 2 4 6 8
4G fkkeV
(g) EDS (h) Fe (i) S

1 S-mZVI £ [E S/Fe EE/REE TF-SEM [El, S-mZVI (S/Fe=0.10) #J SEM EliZ, EDS Elif, 7T HEAEIL
Fig. 1 SEM images of S-mZVI with various S/Fe molar ratios and SEM image of S-mZVI with S/Fe = 0.10 and the
corresponding EDS spectra and EDS mapping

2.2 S/Fe EE/REEXT 4,4'-DCBP F1 p-HCH [£ 28 220

AN TR S/Ee FE IRt SsmZ VI i 4k PS Ak 4 4,4'-DCBP 1 B-HCH By 25 & 2 frs . BR ey i
AR EMETET mz V1 %1k PS E LIS 4,4'-DCBP 1 B-HCH RYSCR, JoHEAE R VIR IHT 60 min 4.
Hoh, 755 h N, S/FeE/R M 0.05 B S-mZVI % 4,4’-DCBP F1 B-HCH (1) [ it R A%, 20 9 M
86.1% Fl 61.5%, J2 I ¥ 2 % % k 4% 5 4 0.020 min~' F1 0.008 min™'; >4 S/Fe & /K L3 i K 0.10 B,
4,4'-DCBP il B-HCH 119 [ fige 3 3 W1 b finpe, Sy 3 38 0 88 & 4399124 0.044 min ' 1 0.042 min™'5
2h B TFaE, V5 h I i KRR 510 95.0% F191.3%. 3% 382 K stk J5 mZ VI 26 1 (1)
AR (Bk (F) A kW) % FeS B, It 7 H M mzVvI &R, SRR Fe 1, R T
NS HE . T H, SEM-EDS WYRAEZS SRR, BETHL I AL # T mZVI B0k e, 35 R
Pb R M AR, SEmPe At o 2 i R G ML S o BEAh, FeS AHXT T8k (R) E ALY B AR R, X T 6
IKPETG YL 4,4'-DCBP fil B-HCH, FeS A LIAT &R B 4% 338 235 Gy mi Aok o0+ L, B Al DAAY
R B v bR H A AU H 2 S/Fe JBE IR LL 4k 2 4 i 2 0.125 F1 0.25 1), 4,4’-DCBP #il p-
HCH [ fiff iR MR R R R A B E RS . X 250U, 7 mZVI Gk ootk o F b i i 7 &9 3E
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SV ] fmin SV ) /min
(a) S/FX4,4'-DCBPREAH I (b) S/F3 B-HCHFEAR (1152
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[
[
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£ 004 "= £ 0.03
= =
=
[
0 ' ' ' ' ' 0
0 005 010 015 020 025 0 005 010 015 020 025
S/Fe S/Fe
(¢) 4,4"-DCBP 14 5 v 5 %tk (d) B-HCHI 207 i 5 4k

B 2 S-mZVI Y S/Fe FE/REEL 3 4,4'-DCBP F1 B-HCH P& fZ B9 521
Fig. 2 Effect of S-mZVI with different S/Fe molar ratios on 4,4’-DCBP and f-HCH degradation

2 X HOG AR PS B A . KIM SR i 50t MO B S 0 22 AT e i 23 BH 2E A R T Y
BTG A A5, R pl s %2 . LIANG AEP 1550 T S-mZ VI [ fif TCE 2o #2 h bb 2% i AR 0 —fk /%
FNE R EL (ksy), KI ks, B S/Fe BE R HLHE R 2 HUETHE G B THXRE M BEE . FEARMR Y,
HR S/Fe BEIR LK, S-mZVI WY LR THAR K, B S-mZVIiFE PR s A BEE 2 A A H . It
Ak, TE[— S/Fe FE/R L S-mZVI/PS IR &, 4,4'-DCBP [ ) b 3 5 W 8 k Y975 T B-HCH. 31X nJ fE
52 F5 e W ) BRACE T | T AR B R AR S 2 A O, TR BRI, fifk
oM FROAR T AR Kb B R AR A TS M, (e B SR T AR S/Fe BEIR L, A RBR ILAE AL TS
PERERINE . TP ESERmEE R, TR IS e & T A SR R H I8, RSy
K S/Fe FEJR H M 0.10.1 S-mZVI HEFT .
2.3 PS/Fe 2 N EHCEL % 4,4’-DCBP F p-HCH P& i Y 52 1

HIRFE S-mZVI/PS 1K & H PS/Fe 4% fin it e Lt X H A5 15 e W) BE R 8OR 52 e, A S8 7E PS Wk
100 mmol-L™ MY 4614, B8 S-mZVI Wit , % %< PS/Fe M & Mic Lk XF S-mZVI/PS 14 7 [ fig
4,4'-DCBP Al B-HCH (3l Jy 252, Hegs BN 3 fiR o 2T % 80 LL BTG BRI, PS/Fe $ & i
Fobsol,  RIERYE S ok, 4,4'-DCBP HI B-HCH [ [ fif 3 Sl bf . 76 755 PS/Fe it kb (4:1) I}, S-
mZVI X PS 1% AL BE J1 4855, 7E 120 min P 4,4’-DCBP HI p-HCH H F&f# /N T 60%; 4 PS/Fe fit
[tk 2: 18, 4,4'-DCBP Hil B-HCH i [ £ 2% 53 3 1 T+ % 67.4% F1 84.1%; B %5 S-mZVI 1 # 4k 22
B, CH ARG G R R R ORI R, 24 PS/Fe L oM 1:2 B, 4,4'-DCBP 7E W HF 4R J5 10 min R
K B B A T A, AR R AT K 86.6%, 4 #EAT # 120 min I 4,4'-DCBP 1 B-HCH () [ il 5 43 51 Ky
93.0% F1 92.4%; {HAKLE1E N S-mZVI # & A, 4,4'-DCBP 1 B-HCH &Rtk F#Em. 5
W, FiR S-mZVI/PS 1K Z Ay 52 07 3 R 80 b o R P B DU A8tk A . X E 8 2 h THES S-
mZVI F I 3, ARG S 2, AP 2 A0 A 2 (B2 S-mZ VI B N #]— R
BERT, TEORFE PSWREEARSAYNE AL T, 2RI (F2E Fe™) A BB HY PS 5H N, 8UCH ™
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1.0 o 1.0%
- ig;ge’;“} —=— PS/Fe=4:1
—— e=2: 5.
0.8 s PS/Fe=1-1 0.8 —e— PS/Fe=2:1
—a— PS/Fe=1:1
—v— PS/Fe=1:2 _
PS/Fe=14 —v— PS/Fe=1:2
_ 06} ¢ e=l . 06F —&—PS/Fe=1:4
J J .
[N S} ¥ 4
04+ 04+
0.2+ 0.2 R —
L v ————— § %
0 1 1 1 1 1 J O 1 1 1 1 1 ]
0 20 40 60 80 100 120 0 20 40 60 80 100 120
S5 5 ] /min SV [E)/min
(a) PS/FeXit4,4"-DCBPR#fi# 150 (b) PS/FexstB-HCH A (5% i
0.4 0.2
] - ]
E E
£ 02 ] E 01 u
= =
]
|
0 L 0 : : : )
4:1 2:1 1:1 1:2 1:4 4:1 2:1 1:1 1:2 1:4
PS/Fe PS/Fe
(¢) 4,4’-DCBP1 J52 I 33 5 4 Kk (d) B-HCHRY S H2 Hitk

3 PS/Fe$zfnEECLL 3t 4,4'-DCBP #1 B-HCH P& fi% 19 %2 g
Fig. 3 Effect of PS/Fe dosing ratio on 4,4'-DCBP and f-HCH degradation

HEEZNAMES SE RN, BT A R £, BTG 1L PS IR & Bt Fe*'/PS FE
IRIER 2, HES/NT 20 FeHFERE D, B YREMEE R ., XELRBETEARERE XL, 2
B AT A A APPSR IR R0 2% o, B84 — 18 Y AR i AR U o oGk . Rk, S-mZVI/PS &
Z 4% 4,4'-DCBP F B-HCH (1 fcdl: PS/Fe Bt bl 1:2, J5 A2 1R F PS/Fe e 1L Ay 1:2 47,
2.4 AR pH Xf 4,4'-DCBP 1 p-HCH % i #0521

VS W) pH B MR S-mZ VT JE Dl R A B i 0E ME A IR B N R . AL R B R T WY
pH 4 2.0, 4.0, 7.0, 9.0 F1 11.0 i} 4,4’-DCBP F1 p-HCH 7E S-mZVI/PS 1K R i (& f s 12 h k. il
& 4 T 50, ERIEE pH N 2.0 IPRPESME T, 4,4'-DCBP 1 B-HCH A9 [t R0 55, 1£ 60 min PN 143k
90% L) I, Rk 45k 0.32 min F10.31 min'; 4R pH K 4.0 I} 4,4’-DCBP #1 p-HCH 4
Rt R n] 35 89.4% F1 88.4% . Kt pH AR ZLFh iy, WMk 25 T 1Y 4,4'-DCBP il B-HCH [ fiff 55 5 %
WrREAR, 4004 pH b 11.0 B, 4,4'-DCBP Hl B-HCH 7£ J i i) 8] P & i 2 20 51 B 1K 22 80.8% Al
83.4%, JVE FRHEEC kAL E 0.13 min ' 1 0.10 min ', X & TG PS B HE N K Fe & S 1E
Mg P A BE A AE - WG pH B B, — 5 T BR ) T R MR e A, Fe A th R, o —TF
Il Fe’'fE pH KT 5.8 IF IR ALUTHE, 1 Fe*'fE pH K F 4 B 52 Ui ve ™), Wi B 241 4k 2 i
o KB () A, R ERAIMRMNE A 558, PAN G2 BB 5% 15 20 A0 LAY 45
A, 2 pH Ry 3~9 B, R HE A ) R A R BE pHL A BT BRI . 32 SR AR R D SO, AR BUA TR
ek, T B R R H R SRR, pH MR SR SE X R ALRICR o AN, ARTFRIE T S 45 s
W B2 pH, 239 M 1.78~1.80, 2.13~2.15, 2.38~2.40., 2.75~2.77 F1 3.04~3.06. HiML ™l W, Ffi#E
RV AT, TP pH £/, S-mZVI/PS 1 Z 1Y pH X123 3 [ i AT AR, B &
WRIE . X2 IR IR W) IA pH X 4,4’ -DCBP F1 B-HCH £ 4 fift 5 Wil st /> ) 32 8 I A
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pH pH
(¢) 4,4'-DCBP1) J5 )i 1 5 Ktk (d) B-HCH 52 I 45 Kk
JZJ% £ft : [PS],=100 mmol - L, [4,4’-DCBP],<10 mg - L, [3-HCH],=10 mg - L', [Fe"] =112 g - L',
B 4 BRI pH Xt 4,4'-DCBP-F1 B-HCH P& f# A9 22 M
Fig. 4 Effect of initial pH on 4,4-DCBP and B-HCH degradation
2.5 [EFEERXT 4,4'-DCBP F1 p-HCH [ #8952 1
WA HL (DOM) | IZ -8 F H AR KRR L3 85 b, H LA AE IR (HA) Sy P71, ARSLEG
PLHA BRI %, 58T HAT SsmZVI/PS 1K R A AL RE ff 4,4'-DCBP Fl B-HCH 195200 . 4 &l 5
O 1.0¢
1o —=—5mg L' HA ! —=— 5mg-L'HA
—e—10mg - L' HA —e— [0mg - L'HA
08 —A— 20 mg L'HA 08 —a— 20 mg L'HA
< 06 _ 06
S) S)
o o
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0 1 1 1 1 1 ] 0 1 1 T 1 1 “I
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0.4 0.14
|
- |
E u E u
. 0.0
:E 0.2 - . :E 7 i}
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(c) 4,4"-DCBP 14 I o] 7 % %tk
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(d) B-HCH Sz I 3 55 Kk
& 5 N[ELREBFEERXT 4,4’-DCBP 0 B-HCH P& R 89 521
Fig. 5 Effect of different concentrations of HA on 4,4'-DCBP and f-HCH degradation
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Fig. 7 Effect of S-mZVI with different S/Fe molar ratios on iron corrosion
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Abstract  To explore the effects of preparation parameters of sulfidated-zero valent iron (S-mZVI) and
environmental factors such as pH, humic acid, HCO; and NO; on the removal of organochlorine pesticides
(OPPs) by the S-mZVI/sodium persulfate (S-mZVI/PS) system, the S-mZVI with different S/Fe molar ratios was
prepared by the ball-milling technology, and then was used to activate PS for the degradation of 4,4’-DCBP and
B-HCH. The results showed that the presence of S could not only achieve mZVI sulfidation during the ball-
milling process, but also improved the ball-milling efficiency of mZVI. The morphology of mZVI was mainly in
the form of aggregate scales, while the ball milled S-mZVI became dispersed into irregular spherical particles,
and the larger the S/Fe molar ratio, the smoother the surface and the closer the spherical morphology of the
particles. Compared with mZVI/PS system, S-mZVI/PS system had greater catalytic degradation activities for
4,4'-DCBP and B-HCH, and their degradation efficiency and corrosion rate of mZVI increased with the
increasing of S/Fe molar ratios. At the S/Fe molar ratio of 0.10 and PS/Fe dosage ratio of 1/2, the greatest
degradation of 4, 4’-DCBP and B-HCH in the S-mZVI/PS system was achieved and their final degradation rates
in 120 min were 92.4% and 93.0%, respectively. Moreover, with the increase of initial pH, the degradation
efficiencies of 4,4 '-DCBP and B-HCH decreased gradually, but there were slight differences in their final
degradation rates at various’ pHs. The degradation efficiencies of 4,4 '-DCBP and B-HCH decreased in the
presences of humic acid and HCOj, and the stronger inhibition effects the higher concentrations. However, the
presence and concentration of NO; had no effect on the degradation of 4 4'-DCBP and B-HCH in S-mZVI/PS
system. Therefore, sulfur-modified ZVI can significantly improve the PS activation efficiency and the
degradation rates of OPPs, which has good applicability for the remediation of OPPs-polluted water.

Keywords - sulfidated zero valent iron; persulfate; organochlorine pesticides; degradation; environmental
factors
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