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Abstract: [Objective] 2,2-Bis(4-chlorophenyl)-1,1,1-trichloroethane (DDT), a typical persistent organic pollutant,
remains widely accumulated in soil due to its high stability, posing severe threats to the ecological security of soil.
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Magnetite can enhance the efficiency of extracellular electron transfer of microorganisms, and dithionite, as a reducing
agent, may drive the chemical reductive dechlorination of DDT. Thus, this study aims to elucidate the effect and its
mechanism of the interaction of nano-magnetite (FesOs) and Na2S204 on the anaerobic degradation of DDT in paddy
soil. [Method] A slurry anaerobic incubation experiment using hydragric Acrisols was designed by setting up the
following eight treatments: (1) Unsterilized DDT-contaminated soil (CK), (2) Unsterilized DDT-contaminated
soil+nano-Fe30s (Fe30a), (3) Unsterilized DDT-contaminated soil+Na2S20s (Naz2S204), (4) Unsterilized DDT-
contaminated soil+nano-FesO4+NazS20s (FesOs+Naz2S204), (5) Sterilized DDT-contaminated soil (S-CK), (6)
Sterilized DDT-contaminated soil+nano-FesOa4 (S-Fes0a4), (7) Sterilized DDT-contaminated soil+NazS204 (S-Naz2S204),
(8) Sterilized DDT-contaminated soil+nano-FesO4+Naz2S204 (S-FesOs+NazS204). During the anaerobic incubation
period, dynamic changes of pH, Eh, adsorbed Fe(ll), and dissolved Fe(ll) in slurries were regularly monitored, and
their correlation with DDT degradation dynamics was quantitatively analyzed to reveal the driving factors of reductive
dechlorination. [Result] Results showed that the anaerobic degradation rates of DDT for different treatments were
Fes04+NazS204 > S-Fes04+Na2S204 > NazS204 > S-NazS204 > Fes04 > CK > S-Fe30s = S-CK. After 42 d of anaerobic
incubation, the extractable residues of DDT decreased by 77.0%, 68.4%, 66.2%, 60.8%, 56.1%, 52.6%, 30.2%, and
29.4%, respectively, for the treatments of FesOs+Na2S204, S-Fes04+NazS204, NazS20s, S-Naz2S204, FesOq, CK, S-
Fe30s, and S-CK. The dominant degradation product of DDT was 1, 1-dichloro-2, 2-bis(4-chlorophenyl)-ethane (DDD),
with a small amount of 1, 1-dichloro-2, 2-bis(4-chlorophenyl)ethylene (DDE) and 1-chloro-2, 2-bis(4-
chlorophenyl)ethylene (DDMU). Soil microorganisms, nano-FesOs4, and Na2S204 all significantly enhanced the
anaerobic degradation of DDT, and the order of their effects was Na2S204 > soil microorganisms > nano-FeszO4, but
there was no significant interaction among the three factors. A highly significant negative correlation was observed
between DDT residues and the contents of adsorbed Fe(ll) in the reaction systems, indicating that adsorbed Fe(ll) was
the key factor driving the anaerobic degradation of DDT. [ Conclusion] In conclusion, the combined application of
nano-Fez04 and Na2S204 under flooded anaerobic conditions can effectively accelerate the reductive dechlorination of
DDT in soil, which is a feasible remediation strategy for soils contaminated with polychlorinated organic compounds.
Key words: 2,2-Bis(4-chlorophenyl)-1,1,1-trichloroethane (DDT); Degradation; Dissimilatory iron reduction;
Dithionite; Paddy soil
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Fig. 1 The scanning electron microscope (SEM) photo (a) and X-ray diffraction (XRD) pattern (b) of nano-Fe;0,
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Fe30; is sterilized DDT-contaminated soil+nano-Fes04; S-NayS,0; is sterilized DDT-contaminated soil+Na,S,04; S-Fes04+NayS,04 is
sterilized DDT-contaminated soil+nano-FezO4+Na,S,04. The same below.
B2 AFALHERIKE pH (2) AR AL (Eh, b) BERGFRI A AL 1L
Fig.2 The dynamics of pH (&) and redox potential (Eh, b) values in different slurry treatments with incubation
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Fig.3 The dynamics of adsorbed (a) and dissolved Fe(II) concentrations (b) in different slurry treatments with incubation
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DDT 5 B &AL 5k T 29.4%7F1 30.2%. CK Fl FesOu XbFE[¥) DDT 4% ¥ RAERT IR (17T 7d B&
R, ZJREHIARLE, ¥R 42 KiF, DDT 5&E &30k T 52.6%7F1 56.1%. A
RAEREFRRT, LIEE N WA DDT, i H R A& T VE oAU >k, 23 DDT 1Y
AR RGS IR B W E BRI, VNI NagS204 1) 4 MEEE (NapS204. Fes0s+NazS0+ S-NazS;0.
S-Fes04+NazS:04) DDT bk B BB B FRIN (B B KA Wi/, 2255 42 RIS, 23 38b 1 66.2%-
77.0%. 60.8%. 68.4%, W3 =T AR NaxS:04 AL EEf¥] DDT JH k&= (P<0.05).

X EE S-NapSo04 Fl FesOs b3, mILAE H7EREFRAIAT 7d N, L DDT JHiEZ T RO, H
A& IR T, W ZE R IE W 4E N XAEBN S2042 WREN IR R S SO R AR, 33
R Fe(1D) & ERd TG, SOSATY DDT BEMIRTR (B 4), (HH TR s = AH N Di6e
WAEYD, AR BRI L, EFRE 42d K, PR DDT B R LEEZR

(P>0.05), Na:S;04 4bFE[F] DDT B#fE R =T S-NazS204, Fes0a+NapS:04 ALEE[¥) DDT [ fif
WA ET S-Fes04+NazS204 (P<0.05), FIANHN NazS:04 f5, 3Kz DDT JRAEFEM A R4
YIE A T AEIE F - S-NazS204 58 S-CK AbFE ) DDT Wi 31.4%, X R I8N NazS204
ALFEE) DDT B2 AR EYIE R v 5.

—o—CK —0— Fes0-
—&— Na:S:04 —&— Fes0s+Na:S:04
28 B —&—5-CK —4— S.Fe:Os

—O0— 5-Na:5:04 —¥— S-FesO«+Naz8:204

DDTHE EDDT residues/(umol kg ')

B [8] Time/d

Kl 4 AFAEHEYE R T 2,2-X0(4-F K HE)-1,1,1- = LHe (DDT) ] RIS B il SR i 1] 1324k
Fig.4 The concentration dynamics of extractable 2,2-Bis(4-chlorophenyl)-1,1,1-trichloroethane (DDT) residues in different slurry
treatments with incubation

0] P HE — % Bt figp 50 3 2 R — R A s 7 225 RV & A BE - 1T AN [F) AR 22 DD %
fRshas. 45 (R 1 KW, DDT HBEMGHE_Hah/#A, H 8 M) DDT i
ﬁzj\j Fe304+NaxS,04 > S-Fes04+NaxSo04 > NapS,04 > S-NapSo:04 > FesO4 > CK > S-FesO4 =
S-CKo

x 1 TRILERE—R, EZRHNFUEER

Table 1 The pseudo-first-order and pseudo-second-order kinetic fitting results for different treatments

b3 E—22) /1% Pseudo-first-order kinetic - 443)) /1% Pseudo-second-order kinetic
Treatments ky/d R? tyld ka/(d - pmol ) R? tyld
CK 0.0103 0.9786 67.28 0.000 6 0.986 9 59.10
Fe30,4 00111 09723 62.43 0.0007 0.9870 50.66
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NazS,04 0.0133 0.957 2 52.11 0.0011 0.953 6 32.24
Fe304+NaS;04 0.020 8 0.948 8 33.32 0.002 3 0.978 2 15.42
S-CK 0.004 5 0.8231 154.00 0.000 2 0.8315 177.30
S-Fes04 0.004 7 0.728 0 147.45 0.000 2 0.7376 177.30
S-NayS;04 0.0118 0.976 7 58.73 0.000 9 0.994 5 39.40
S-Fe304+Na,S,;0, 0.0155 09718 4471 0.001 3 0.984 2 27.28

VE: ki, HE—ZOEREEG ky WEERFEHG RL REREL  tw, FTEW. Note: kg is pseudo-first-order rate constant; k; is
pseudo-second-order rate constant; R? is determination coefficient; ty; is half-life.
2.5 DDT P&f&EF=4)

AHE AN L DDT FEA# %)y DDD, 534/ & DDE Al DDMU (% 2). DDD. DDE
A1 DDMU )& B B Bt 55 77 I () A A T AN I, v DA 3 el e = 47 ) e B O Bt 5% 5 ) A
HNCE5) .8 ANAE B DDT P =4 e SR A : FesOs+NazS204 > S-Fes04+NazS204 > NazS204 >
S-NazS204 > Fes0s > CK > S-Fes04 > S-CK, 5[tz DDT Sk B 1 Z AW & . HItAT I,
DDT —J7 Il ek ik b i Sk Z o AR, 2B DDD, 5 — 77 [Hi ) 3 3 v o B S i 26 Ak
%, £/ DDE, DDD Y DDE W] #t— 5 A A il & AL i DDMU. W7t W], DDT Kb R
Jli 5724 DDD. DDE. DDMU )& T- =il i 14 « MERFARA LS 3eb, H itk st am 507 -
DDT > DDD > DDE > DDMU. ', DDD [Alff BA Bt 5 W /- T3, DDE sy
(T = T A WA EEPE, DDMU SRR, (RATIAAETEE 1 A 7l TP Ak
R, A, DDT fEMEE AL W B B IS G SR fa s, A b Eit—2IT
JEFIAEAT Ay BRAAALA B o R B Ak 25 BR BRI 7

Hi&l 4 AN 5 FTLAE H, AR DDT Rl a iz /1 DDT . L
& 8 ANALFEY) DDT FEfF =410 i & 15 DDT Y= K 5 4 He s o 59.6%- 59.0%-
53.4%. 52.6%- 46.9%. 43.5%. 39.0%. 38.5%, Kii&EILHFEM=YIED, 5 DDT ik
B E 7 BN . XLy DDT A LR P L R e [ 5, AE 3R
J T G E TR A BER SRR, A A& B OO AR B 7. B3RS R &
B BH S TR AL T SR W PR R LA 5 3 A LB Ve M B (A1 45 5 e . bl T 38R 1)
TEVEAL AT B, B s, A 9 B3] 5 1) 98 70 P o BEABIABROR,  mT 4RI 23 i o5 B
i) o

R 2 TERAERTE % 4L HER+ DDD. DDE #1 DDMU M4 i 2
Table 2 Formations of DDD, DDE and DDMU in different treated slurries at each sampling time /(umol-kg™)

s i8] Time/d

Treatments 7 14 21 28 35 42

DDD
CK 0.89+0.11d 0.99+0.07e 1.75+0.19e 3.27+0.24f 4.87+0.14f 5.80+0.43f
Fe3Os4 1.04+0.06d 1.18+0.11e 2.77+0.29d 4.21+0.31e 5.68+0.41e 6.69+0.47¢
NaS;04 2.03+0.17c 3.27+0.30bc 5.26+0.60c 6.82+0.58¢ 8.26+0.72¢ 9.07+0.43c
Fe304+Na;S;04 2.95+0.17a 4.33+0.37a 7.19+0.5% 8.74+0.76a 10.26+0.55a 11.35+0.52a
S-CK 0.62+0.04e 1.00£0.12e 2.06+0.18e 2.36+0.11g 3.07+0.14g 3.19+0.23g
S-Fez04 0.56+0.02¢ 1.47+0.07d 2.39+0.22d 2.36+0.21g 3.14+0.11g 3.33+0.129g
S-NayS;04 1.79+0.18c 3.02+0.18c 5.01+0.36¢ 6.07+0.42d 7.18+0.59d 8.15+0.37d
S-Fe304+NayS;04 2.31+0.15b 3.68+0.27b 5.99+0.38b 7.66+0.61b 9.40+0.71b 10.28+0.65b

DDE
CK - 0.05+0.01d 0.12+0.02d 0.18+0.01d 0.27+0.04d 0.41+0.03c
Fe3Os4 - 0.11+0.01c 0.18+0.02¢c 0.32+0.02c 0.38+0.04c 0.43+0.05¢
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NazS,04 0.14+0.04ab 0.22+0.03ab 0.36+0.03b 0.39+0.06b 0.52+0.07b 0.58+0.08b
Fe304+NaS,04 0.18+0.03a 0.27+0.04a 0.43+0.05a 0.51+0.06a 0.68+0.05a 0.72+0.07a
S-CK - - - - - -

S-Fe304 - - - - - -
S-NayS,;04 0.11+0.02b 0.18+0.02b 0.31+0.05b 0.37+0.03b 0.47+0.06b 0.54+0.07b
S-Fe304+Na;S;04 0.13+0.03b 0.26+0.04a 0.41+0.04a 0.49+0.05a 0.63+0.06a 0.68+0.05a

DDMU

CK - 0.02+0.01d 0.19+0.02b 0.23+0.03c 0.21+0.04d 0.23+0.03d
Fe304 - 0.13+0.01c 0.17+0.02b 0.27+0.04bc 0.33+0.03c 0.29+0.05cd
NazS204 0.16+0.03a 0.28+0.03a 0.27+0.04a 0.30+0.04b 0.29+0.03c 0.32+0.03c
Fe304+NaxS,04 0.15+0.01a 0.27+0.02a 0.26+0.03a 0.52+0.06a 1.17+0.15a 0.87+0.12a
S-CK - - - - - -

S-Fe304 - - - - - -
S-Na,S;04 0.07+0.00b 0.19+0.02b 0.25+0.02a 0.30+0.04b 0.29+0.04c 0.34+0.02c
S-Fe304+Na,S;04 0.13+0.02a 0.26+0.02a 0.22+0.01ab 0.31+0.04b 0.40+0.03b 0.43+0.06b

7E: DDDN2, 2-M(4-F#3E)-1, 1- & %%, DDEAN2, 2-W(4-5HH)-1, 1-~ 5 20%, DDMUA2, 2-X (4-F #3E)-1-— R 2 hi
(DDMU), “-” FoRaAtH, [F—FIA F AR AR 5 A RN ERER R Z =% 5 % (P<0.05). Note: DDDis 1, 1-
dichloro-2, 2-bis(4-chlorophenyl)-ethane, DDE is 1,1-dichloro-2, 2-bis(4-chlorophenyl)ethylene, DDMU is 1-chloro-2, 2-bis(p-
chlorophenyl)ethylene (DDMU). “-” is not detected. Different lowercase letters within a column indicate significant difference at P<0.05
for each metabolite.

JER

——CK —O—Fes04
—A— Nax5204 —A— Fe:0++Na:S204
12 - —m—SCK —#—S-FesOs

—O0—S§-Na:S:0+

—%— 8-FesOs+NazS204

10

B2 = 1 B B Sum of metabol ites/Aumol-kg )

(=]

B (8] Time/d

5 AFALPEYe S DDT [ e b 5 R v ) ) 224

Fig.5 The dynamics of the sum of DDT metabolites in different slurry treatments with incubation

39t it

3.1 43K FesO4 (R DDT iR Bt Sl

KRR, EIEKEER T, MAGK FesOq BENS{E UMK 21 Eh BRIK (& 2b), T
AR Fe(ID) S 230 (K 3), DDT JRAMMERIIHR (R L. FEREEA LR ILA
JiT .

Y, 9K FesOq BEME IS AL BOE IR B AR, M Fe(IIDIG JELE IR KI5, S 8L R
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P Fe(IDF RARER £, HEMME R SRR Eh N SALBGE R Fe2+ 5 35 rp () &
AHUTCHLEAR R A A1, A 469 3 2 DR B AS Fe(I)A77E T 8380 k. AR
5 Fe* 444 Ja I B i Tk Ji AN ], 4 K 22 40 Fe(TT) 2% A0 11 B FEL 1040 o 3G MG T30
A Fe?, IX Mol JE AR L BE S il Ak 2 R R SR B2, N, Li RIS X DDT ffp%
FERARIG ORI, M NAR R AR AN, IR T BB VLR S0l 54 R 4 1) Fe(1)
it TWERE M ANIR- RS : @i E A R%SPRE R B#E S DDT i S b
R, UESEH AR AR OCHE, BNIE R AR I S, X DDT (B P& g s 11242
HEAE PR R

HIK, 91K FesOq 1 AR REEF S0V B 738 i B BR AL B A iy % S T IOEE RS, AA %
S HE, T N EA I B I G, BEANGIK FesOuq IS A%, FHINE e & AR R
Fe(IA1 Fe(I)A7 s TAIBRER, PRodi A% 3 28 s B S AE DA L I o — ML B L i B Ry e 1
RIS A REE, AefE IS 0] b B, (e P () LB A5, R
R ISR B O R . WEARIA, URE YA ] FesO4 i, S7E4HMIEAN 7ilh— 2 fa b
EE5Y (EPS), VMR RAEYI4IMR, EPS Hi 2 BE. B 1 FR B AE iR 25 48 A AL IR IR s
M. WKL, Shewanella oneidensis #11 Pseudomonas putida ) EPS #43 th 341 4 Hafk % 1k
YRR c ), EPS FIb S HEE MM, B, RES, B SEHSRNEEE
FGHER. 4R ¢ 55 G567, X8l [ e 1) S E R & R — AN ff s
B, TR AE Y R AR ER AL ) (K, EPS BRBERS BAE M 2 AL IS BT, HAELEE
VIO A AT, R AR A R S T AR A

AR, 9K FeaOa 23 ¥ 35 U8 PRAATUAE DB T 24540 o AR OoAE FH 2 & AR A0 A i
BRIy, i Dehalobacter. Dehalococcoides 250261, 4k S84 3 il ik 6 PR AR b i it
TR E U, FEE I E B 1 R A R R G RERR R I SRR, 12 U U
KA BIRTHRRS, b AN, YF 2 BkIE TR BE AT 3R AT Fe(LN)IE R, o ml #EAT B SR, PR INghk FesOq
A AR A Bk 5 T ) B T P E .

5L b, DDT (B &G 2 IR AR 1 Fe(I)fb 2518 SR B A= P P i 32 5, T A SR
LA ERE A TR AR . Fe(Il)/2 K50 DDT B0 B & B2 8 557, v T EUR
NI R SR A R BRI SR AR, 4ERF Fe(1I)/Fe(I)FFEEIEIE, ik J7 il &
PRELRRE MR T4 . 410K FesOq P SRIL AN FA5 I . $2 05 Fe(I) AR B SRR 2 14
JE ) 'S SRR AE IR BE,  SCB DDT PRARFE MR I A2 TR S AE M 540 258 T v s i 1R
3.2 Na»S,04 18 DDT i& R S

H & 2~ 5 ATDAE H, W IN NazS204 ARG SR T+ Bk R (1 pH, [FES KRB Eh, JF H
BiFR0 7 d R R TPA A SRS Fe(I) S &Y R EE B, Shmfsh 7R i
DDT 5% B & (1) PRI W 93 o AT A FEUIE S, 7EHE/K 25 24F %5 200 mmol- L2 1) NapS204 402 2 d,
35 DDT [ FEfFE2E TIA 70% 0L EB, HNFEAZIRSIHLEI 0THZ9 A 4 A5 : (1) S:042
A E R Y DDT, (R RAHRIRBA: (2) S:0427 /i B A 5k JE T
SO.-~ , SOy~ ¥ FHF4s DDT, R HALEIEFEHE; (3) S:042 J SOz~ Atk v 1
fEiB R 2 ) Fe(lT), ¥R JF N BA IR FTE R Fe(1D), Fe(I)2x#¢4km DDT &L HT,
TR IS JEIE IR 4 3E DDT fb 220 R B A7 (4) fEHE/K T3, SO, & al ik Ji
RS, ST P Fe RBIAER FeS, FHUTIE T IR, T FeS RIE & G E N
B B Re 1281, ] adad SR AR R BB TR RS S H DDT SR [l FeS X} DDT B A%
SRR AR, AT 235428 5 DDT B %08,

HMIRAN NN NazS204 14 vl @k R R E, it — DRk DDT YRt . il 2b ]
DL, I I0 NaoS204 1) 4 MALERAR ZR ) Eh SO 5 22-500 mV BAF, TERC T F2HE (508 J5 PR A3
55, M5 DDT RE MR ThRERMAEY), tn—26/= F e i « B IR 258 J5 B X it & Sh e e,
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B8 T IR, i8I JE I 5 v A HOBOX R D e AE M A& T, 5840 DDT BTl
AR ARDSL, R, Sp042” J& SOz~ [H5EIE JEMEIR ] A AR L 78 2 i+, B INiE
A TA) AR el A, Bk F - B LRI 200, 3 F AR 3 A S AL S OB S B T R AR
R TR A R AL AR AN ], FAKFEAE Y B 5 13 P E R 20 PR B T 2 P £ 3R S5 454
LA FE IR AE D A B4 22 4, ERE. WRETHB®HS S, XA 7T
FEIEIS R P I REERUFE, B RIESRTE T M AL R, #h 2 2 (e ik IRAA DI Re 2B %t DDT
10320 55 Bt U g 0T

WAL, NapS:04 AT I I A 22T A= U [ HLH (2 1 DDT 3& J5 i s . Ak kit S5 & )
IR Fe(ITD=4: Fe(1D), Fe(IN/'5 DDT AL i &5 B ) Fe(IT) XA NapS 04 i JFE F A
BOHT G SR AT TR S, RGP I AR AT b U B A L 3 A DGR DR AN 5 L AR BT B 5%
HE DRI IR AR 1B 3 MG PR G ) 1) 2 11 45 A S M F 385, R 5 AR R AN [R) D BRI AE )
SEPL BB ] F AR B[R, BRIE R IK S ) B A A gk — D e AR, A
R e RE B, B AT WL, NazS:04 nl ik Ak 2=-f A M L], A% LL Fe(IT)-Fe(10)
PEIR A% 00 () LA 38 WX 2%, NS DRI 08 BRI D i 2R G MRS It U B A 2%, AT Sl 25 (2 i
DDT & JFU I S5 -

3.3 4K FesOs 5 NaxS:04 X B AER {Ri# DDT iR e SALHI

ME 21 REFEFE R, Fes04+NazS204 1 S-Fes0s+NazS:04 A FEfY) Eh i E KT NazS204
A S-NazS:04 40 EE (] 2b), UiHAYK FesOa IINNN T 4ERF i SiA Z I 9IA I 1« 3 22 Jif PR ]
fEfe 520427 I (3) AR I JRVE T S50 74, 2K FesOs FIMA R 3R (2) (1)
B, 53 () BT MFE S, B SRR & Eh B FHE R BANEL IR A, WP AS Fe(1D)

T RIRA E I Fes0a+NazS,04 > FesOs R (] 3a), BR T NapS:04 7K Fe(ITik J7 A Fe(1D)
AN, 53— 07 R JE R S AR TR R B T IR AR, T S20427 BN I I HiRiL SR It PR m] 2
A ERIE SR B A DI RE U S I, et Fe(IDDAUBAENDIR IR, AR NZS Fe(1D) (221,

25,042 +H,0——>2HSO3™ +S,03% (3

H1&1 4 T, S-NapS,04 ALEE) DDT Jk BB AERT 7d TRl 2 Jm AUV ok R B8 FE, (H
S-Fe304+Na S04 Ab 3 1) DDT JHIBIE R B 5 T S-NaxS:04. 1X 42 HHT-45°K FesO4 A
T NazS:04 H &5 i, Rt 17 Fe(I)MIEAYDE R AL B Fe(1D), Fe(I)rI¥ T4 # 45 DDT
PR HARAEY)IR R IS . FesOs+NazS:04 A EEEL NapS,04 AbFR K] DDT P fift KR 2 2 15w, 2 [
K FesOs AT HE A2 ) ML A1 H A% 36 R0 3R S A WL B Dh BE A AR D 1 57, s i A de
DDT & JFU I S A -

Xf L gErh AT R A DDT R B & SIS KR AS Fe(T) & & RBAA R Eh [ pH Z[H
HEAT R 7RiEh (Pearson) AHSGMEZMT (R 3). Z5 R IR, FIHEHUE DDT 5B & 52 Fe(1D)
A AR U DGR 2R (P<0.01), R N 2 Fe(11):2 4Kzh DDT 4 Ji it S < 8 R 5
K =R R 20 R TG TR N FED . 499K FesOsn NazS204 4T~ DDT R4 FEfi
ML HAER . 85REH GR 4), WAEY. 99K FesOs LA NapS:04 Z [HAFIE R E AL HAEH

(P>0.05). TMZEM). 9K FesOs LA K NapS:04 #HE i (e it DDT JRAAFEME (P<0.05), H K
Jis () ATLAE H, NaxS:04 IR E R, HOGRTHMAEY, 499K FesOa IR IEME /)N
ZEERE, BTG DDT b5l & B Z R M R 2R . NaoS04 1ENFMNERIE R, HH%E
R RFENKEHE T, RIEBTER SRS, R otk K. AEE AR S Bk Gl
AP R T) F Fe(INIFHAE, TTHRIXZ o 91K FesOa A S ANRAEHL 7, T2
ML A A Fe(INEARIIEAER, Pl PR R Dk a /)y, (A7 TE BRI 35 1G58 NapS204 Flf
AEVIRER R . 91K FesOs 5 NaoS:04 Fl & AEIE AL HL 7 A NazS204 A AEY) 7] DDT 143k
e, A PRI L B R PR T R I S8RE, R, FesOs+NapS:04 4bFE{A R ¥ DDT fe
i 2 45 B v 1) S
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% 3 A[EB DDT BB E5RMAERMME Fe(I)E 2. Eh & pH BIR/RF (Pearson) 3
Table 3 Pearson correlation analysis between DDT residues and dissolved Fe( ), absorbed Fe(II), Eh, pH

HRAS Fe(1D) B2 Fe( 1)

DDT Eh pH
Dissolved Fe(Il)  Adsorbed Fe(I)
DDT 1 -0.83"™" -0.87"" 0.08 -0.31"
T ARAS Fe(1l) Dissolved Fe(1I) 1 0.90™ 0.38™ 047
W Bt 25 Fe( 1) Adsorbed Fe( 11) 1 -0.22 0.45™"
Eh 1 0.76""
pH 1

VE: 77 RIRTE 0.05 KPR, ™7 FRIORLE 0.01 KA RMEEZE, ™ F£IRTE 0.001 ACTHEH B3 . Note: “™ indicates

significant correlation at the 0.05 level, “™* indicates significant correlation at the 0.01 level, <" indicates significant correlation at the 0.001

level.
4 ERIE N
Table 4 Testing of intersubjective effects
7d 14d 21d 28d 35d 42d
P 7" P 7 P 7 P Ua P 7> P Va
44 Microorganisms ~ 0.001  0.427 0.013  0.377 0.001 0.473 0 0.562 0 0.585 0 0.646
2k Fe;O, Nano-Fe;0, 015  0.122 0.024  0.284 0.027  0.241 0.005  0.352 0.008  0.356 0.015  0.318
Na,S,04 0 0.862 0 0.791 0 0.798 0 0.836 0 0.832 0 0.913
Ak FesO,” 0.415  0.043 0.713  0.009 0.176  0.123 0431  0.041 0231  0.091 0.243  0.077
A xNa,S,0,” 0.256  0.074 0543  0.017 0.354  0.051 0574  0.019 0312  0.067 0.012 0.352
732K Fes0,xNayS,0,” 0.269  0.075 0.134 0.131 0.028 0.274 0.059  0.221 0.125 0.135 0175  0.107
TAEIx gk
0.714  0.009 0.632 0012 0.816  0.005 0.734  0.008 0.961 0 0.582  0.013

Fes0,xNa;S;0, @

W P, WEM; 4% XPiE.  Note: P is significance value; 2 is effect size. ®Microorganismsxnano-Fe;0s, @

MicroorganismsxNa,S,04,@Nano-Fe;0,xNa;S;04, @Microorganismsxnano-Fe;04xNa,S,04.

KWPTCEREY, NELHART DDT KREMMEREIEEZEZSR, HINFEIN:
Fe304+NaS;04 > S-Fes04+NayS;04 > NaS;04 > S-NapS:04 > FesO4 > CK > S-Fes04 = S-CK o
DDT 7E PR T EE By DDD, J3# /> DDE 55 DDMU A/, I3RS
RUBEFENE, 5 AP A SR BUS B ) S A 5 DDT S IE 1) 38.5%~59.6%, H. &M~
REMAK, BT DDT SERE R LN o 3 —2B A HTIESE, NaxS:0s T RAEY) gk
FesO, YRR E 4TI DDT JRAEFEMACE, Hr, NaxS:0s Mt SR AR, AR,
2K FesOa fEFIAEXS BN, =FAE(LHE DDT M i rh ARR I H B2 B2 HAE M . AWFFUIIE
S, 49K FesOs 5 NapS:04 B IR MK IRESC M, I miXiiks) DDT ik R s i, A
HERHROME S M AT, VA PLER TS R IR m R IR B SRR B S
AR .
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