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= pl24 0 x3 1,2%
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(1 PEPIABERAERE A2EBE, At 2111355 2 HEBFERBE R R 2R, mat 211135; 3 MRt RSEMEE#0E, M 210023; 4 438
WEEH A m MR AT AT, BERT 210042)

B ERREH IR RM As EATYAARE AR, SEHONI R IR AT H TR A A, S BRG
KT IR, IR AE VIR ZE (OTOFEMAT R X Fe. As AR FALLAYRE N . 253801, 1EM/KIEIRMBL, OTC REMEAE
THEERT YRR, AR . 0] S BSR4 I A Fe() & Wi, Nubfe oA F £ 4 -OH H
i, (EIHAMA AsIID) %Mk, OTC Xt Fe(ll) HAALKAMRIFIER, REMSILIE H4EE Fe WmARIR; WY, fEA—FT 350
U, OTC MIEERAE RS T ALl SR A 5, FIRERERS T F kD W R s i . ILAMETE KT E:, OTC 1EJH MR
AR AR B, XSS As AR, RIS As SrEK. BAMT, OTC 7K B &fEd +
He& Fe YIFMNRJREAR, (ARESEITHRE As AL As WEH; EHEFRBOWAFIFAEREZM -OH, FHEfs
As(Ill) BPREEAL, XAEEREATKRESCREEZ As AU

KR PUER; U EART5Y0; KEL; WEEEYR

RESES: X53 XEkFRARRD: A

Effects of Oxytetracycline on Transformation of Iron and Arsenic in Paddy Soil

TONG Yunping"**, GU Cheng®, GAO Juan'?"

(1 University of Chinese Academy of Sciences, Nanjing, Nanjing 211135, China; 2 Institute of Soil Science, Chinese Academy of
Sciences, Nanjing 211135, China; 3 School of Environment, Nanjing University, Nanjing 210023, China; 4 Nanjing Institute
of Environmental Sciences, MEE, Nanjing 210042, China)

Abstract: To explore the interaction between antibiotic and As concomitant contamination in paddy soil, a microcosmic
cultivation experiment was conducted on a paddy soil in Xiangtan City, Hunan Province. By simulating the process of flooding
and drainage in paddy soil, the effect of oxytetracycline (OTC) on the redox conversion of Fe and As was investigated. Results
indicated that OTC could promote the reduction of Fe minerals in flooding incubation period, and the contents of dissolved,
exchangeable and adsorbed/weakly crystalline Fe in soil significantly increased. Therefore, more -OH radicals were detected in
drainage incubation period, which accelerated the oxidation of dissolved As(III). It was proposed that the complexation between
OTC and Fe(III) induced electron transfer and promoted the reductive dissolution of Fe minerals. At the same time, the presence
of OTC increased the relative abundance of dissimilatory Fe-reducing bacteria, which also promoted the reductive dissolution of
Fe minerals. In addition, the relative abundance of sulfate reducing bacteria increased in the presence of OTC, thus the formation
of arsenic sulfide increased accordingly, which would decrease the content of dissolved As in flooding period. In general, OTC
promoted the reductive dissolution of Fe minerals in the flooding period, but reduced the dissolved As contents by enhancing the
production of arsenic sulfide. In drainage period, the formation of -OH induced the rapid oxidation of dissolved As (III). These
processes could decrease the uptake and transport risks of As in rice.

Key words: Antibiotics; Inorganic arsenic; Concomitant contamination; Paddy soil; Reactive oxygenic species
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FAR SRR A Tl 2B P sl = A K As K
S BOK L B, CEANTEE TR . V5K HER T
KA LHE, 51 As 15448, MRYE 2014 4F (4
[ 5 YUk A A ) 1, FRE 5 As i
R 2.7%7 . As HUF KGR LB & As 42k
PR A A P E— 25 i) 1 A -39 As V5, o e
438 As fimit i TR R0 HRFEiRiE, As
R TP LA . WA . AR AA . SRR
W YEEEZ | s S mkn S5 i, H
A=A B BT AT A . — MBI A 5 A 2 R
PRSI As HLAT B (0 AR A bk 25 5 sl I I
HHURSE A S HESLE T WG As E—E KM
TS AR As; TREE RN YL a5
R As MAEYA RIS, MELLR AR, R
A TR U As SRR, B
M VEPAE K, IS Bl RIS R BRI W A
FEF NRMEREDS, Ik, %I As 76+ 35 i IRAEIE
SMEACRLEE, X As AOPREE XU F il B A B

Fe RHIEhEEMIEMICR, HALEFENEHT
X As IRAFIE S A EEEW . T As 5 Fe Z
A BRI SRR ), 3R R As E B BF Ak
W R R Fe. As UG W, 755 Fe
WP JE iAo i P B RN LT IE 1Y As W) e 3
T AW 5 [RIHA AR Yk E AL e
BRI Fh e TE A AP (ROS) AR AL, X 63 147 i i ik
PR As(IIT) BSEALFN B0 R 30 % A A %
AR S AR AL (K FHHE T 38 i #), $8L Fe I
As MIBAEIE SR A ek, AR Be, HFH 34
BHHEIS R ) HRB LA S ICHLAL 3V E IR
ARG TR, afa P S R i A, Horp
SRR D A AR R R A S R Ry L Sl ik
I JE TR SR A (i AR v, R Hh K S ke
YIS A0 As; BRERER A IR B A SRR R h AR i 87, I
M As. Fe Bifb¥ A i, EHFmE, A
SWREZWEM, FECL)RE Fe g%, X AR
Wl it As iy AR

B E KSR KR U R TR B
BRI i i 5T, (i AR IR P A 3R A D i RE
WA, o2 BEHE Y E A BR824
HE At FH E A 3, PSR ZE A0 A 3R (TCs) o T-45 14
T 2RISR, Bee S L Y A, 5
Tk - TR R, DA o v A A A - g e
DA 7 it A AILAE s 2 R BESR f9 - Eh, TCs AT As

SERCE WP G5 ). BN s R A
FH 4338 TCs Fl As Kt EESTI0h 4.54 ~ 24.66 mg/kg
2.6 ~617.2 mg/kg'; JbRt%E=4bIX 36 4~ 4kt
A TCs Fl As f il 25300 0.78 ~ 15.20 mg/kg
FRKEH ~10.0 mg/kg!™ s WVT AT 3258 7 8 1 Fe
TJEd TCs 1 As KR EES 0 0.52 ~ 16.28 mg/kg
H10.8 ~200.0 mg/kg!"!.

TCs XJ 5 WL =2 [RBHPE R | 5522 [RBAPE R . 32
JEAR A SR 22 28 B AR W A A A R RICR | g
S A W REE AUt TR Y e RE
3 AR TR Fe  As BOTE AL BAT EEAEH,
I TCs FE AP FCE AT, ABISE o kAR 2k
IR | B RRER I SRR SRR M R R R, Y
Wi kA )k R R AR AR I, FETTSEIA Fe. As HIJE
B, BAMRIEA R T A BF 5 45 3, TCs
BAW®EY, BRI A Fe(ll) . e B
AW, IR ROS B 542 0E As(IIT) A9 &AL Al
e T TCs MZEIER, BT HAR I br 41
TSR PR SR As FEARIZ AT BB IR R .

AR5 35 LI e 2 VR T A ) - A A
T, FATRCT IR, B RE A KB B
IK—HEF 2, 5T TCs ZEMLSFE XS Fe. As & Ak
WIFEALR M . W Br el A b 4 pH, kiR
JRELN (Eh), ¥ A Fe(I). Fe(IlT) Al As(IIT)., As(V)
ARk s R FH I SRR IR 7 =0, SREBOTI @ Br Rt s
FIEFE M PRFEIEA Fe il As 56k, fiHXEE
() RIEHEATAR A A MK 35 95, B2 | IUR R (OTC)
X T W ) A2 SR 5 0 R KB i K
KRG U E e, Z R, 8T OTC Xt
BE S A B2 R, LU D AR2F 38 SR AR TR AR W ik
FEAY SR BN 5 10 ) OTC 7EAS H 38 K —HET
RN Fe, As TEAFEILAYFE WML o

1 MR

1.1 gkt
At R AR T 1 RS 48 M T (27°44725"N

112°52'6"E) 5 /K F R JZ £:(0 ~ 20 cm). ¥ -3 H 4R
AT GRS . BREEFIAFES | a2 0f, AR
i pH 5.72, FHES 7384kt 11.75 cmol/kg, A HLIGE
Fit 24.90 g/kg, KB Fe fit 24.02 g/kg, & As T
56.40 mg/kg., IR EALES . 2 VU Z R AN .
BEIR . AP TRl . IR a0 | FERERREN . R AR |
ARIR . LR . FEFRE R R /4l W [
E A E BRI A R A |, HEERI G 8 Eag 2,
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WA A g BT R T A AR A BRA R 5 Eh R L
TR FITRE R 20 M DG 4l , W e st by a ) R 0 A PR
NCIE
1.2 RWIEE

PRI 4 g T-3ERES T 40 mL k(A PU AR, 4351
JA 10 mL ARIME OTC I, i HAE T ik
JE 5354 0.10.,25 1 50 mg/kg, il A OTC-0,0TC-10,
OTC-25 Fil OTC-50, f#iff] PTFE HY A s xt Pubh:
TP B, ROCHCEAEIRGAR TGS 21 d(150 v/min,
25C + 1°C, JREKEFRNED . HRESEFRE NG,
W POMOTT 3%, Z29LESME(<0.2 pm) B 1T, 7E4R
E 5 4N RS R34 1) TR T 3kt Sl A 05 s, Akt
BRI SR 9 ORI TRINES) . SR
IHEBRER SR, ZE26 0. 3. 6, 9, 15, 21 KA1
24,27 f130 K, F—ALBRECH 3 MRS, RS
7. BI 2 43 Eh A1 pH. Rk 4582500 0.22 pm 98
JiE, 0 RE 3T Fe(IT)  Fe(TID) F1 As(IT) , As(V) ¥
&, GRS Fe 1 Aso K55 0. 21 F130 R+
RO 5 I AR VR T, SR IR RS
Fe(I)., Fe(Ill), As(Ill), As(V) LLKRE ) OTC, If:
AT AE
1.3 R=#EFZE
1.3.1 13 OTC 28  WERIFRIL 1.0 g TIERES T
20 mL BEEEES.LAE A, A 2.5 mL ZEH AT 2.5 mL
EDTA-Mcllvaine 2% i # (0.1 mmol/L Na,EDTA +

0.2 mmol/L RRE %M + 0.06 mmol/L ¥z, pH =
4.0); WBE 1 min i +3ESRBGIR &5, REH
7 15 min, {1 4 000 r/min .0, WA F3EWGS 0.22 pm
IKFRUENE; EE U TARBUETE 3 Ik, KRR HiEoE
7% 100 mL, f# ] Poly-sery HLB i 4:(2.CA3154.
0001, 500 mg, 6 mL)XF Y 4E T A 474tk Ay 4211,
132 HHEFORFEIEDR Fe $EEC i /- HAREH
AR HEO R RRIE A Fel?, R RBRIEMA, B
BIRBGIELRFIEH 99.99% HASKHE 1 h
PLE, DRIERBGE R Fe(ll) Ao, BikE
U . AEFHFREL 0.200 0 = 0.000 2 g +3E, fnA
5 mL Z AL (1 mol/L)HiE ¥ $2 8L 2 h(200 r/min),
4000 r/min &5.0, 3 0.22 pm JERE, fIA 0.1 mol/L
) HCl IR 5 IR A7, IC/ERT 2884 Fe; E—20 80
JrAS EAMEH 5 mL 2RFRIEE R (0.5 mol/LYsrH, R
PEEC 2 h, BEOUE, ICVEMLRRA /S LS AL A
Fe; F—B.OARMH 5 mL £hBRA (5 mol/L)4)
B, PRGHEE 24 h, BOUE, IOVESRES AT PIES
Fe; b— 80O A 1.3 mol/L SR 1.8 mol/L
TRIRIEW ML, TR HE 24 h, B.OaduE, CERERR
YA Feo

133 R ARRIES As 4B @R EUY
TR IR RFIES Aso AR HEBGH A
BUAAFANZ 1. 20 b it A IGR) AT AGRSIE B it
e As B AR LSS, I HIZBCRAT 90%'),

F1 LTiESD As BEESRR
Table 1 Sequential fractionation procedures for As speciation in soil
As TEZS HEHU PR
QRS 5 mmol/L BERE:+ 0.2%(m/V)NaDDC i #EFIFREL 0.200 0 + 0.000 2 g +-4EJi A 5 mL #2557, 200 r/min
(pH=17.0) PRI 2 h, 4000 r/min .0, E0.22 pm JEBLCT )
RN RE 0.1 mol/L fEREM4N + 0.2%(m/V)NaDDC % L — B0 EAINA 5 mL $2BGR], #RGHLHC 1 h, B0l ig

i (pH = 7.0)
TR S a S

eI R A ENE A7)

+:
ESTE R

0.4 mol/L % ¥2 e 5 W (pH = 3.2)
1 mol/L $hFRFN 10%(V/V) L BRI Wi

L MR () AL 45

PANSY N

(=N

0.2 mol/L W& 4% #hif (pH = 3.25)

B

thfhwéﬁﬁﬁ 4 mol/L Erﬁﬂ‘iﬁ
4 mol/L ERFR I 10%(VIV) LRV

50%(VIV) EIKIE R

=B EAA S mL $2EGH], JRGHEE 0.5 h, Bt g
LB OEAIIA 5 mL 4RGN, JRGIRE 1 h, Bl

=B ERIMA S mL 2GR,
(HEG)

B EEIA S mL RG], 65°C & 1h, B.OadiE
(EE—K)

B OEEAA S mL RG], 95°C & 1h, BE.OadiE
(EE—K)

=R EAIMA S mL $2E], 95°C & 1h, E.oadiE
(EE—K)

TR 2 h, BO s

. NaDDC J=IK4& 2w IE RN, 1ER As(ID) A, ARIE As(IID) 7842 B & w B rh B S e .
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1.3.4  TIERUZEY) DNA JRBOEHMENE 1 mL
IRAERESR 21 d 5 ) 3R E5.0:(4 °C, 14 000 r/min,
1 min)/5¥R 7R TR0, ffi ] OMEGA Soil DNA Kit
A& (OMEGA, [, e i i 2R A
PRI A Y DNA, 514 515F(5°-GTG
CCAGCMGCCGCGGTAA-3")F1 907R(5’-CCGTCAA
TTCMTTTRAGTTT-3")§ B4 /E ) 16S rRNA FEH (1)
V4 ~ V5 [X, fdiff] llumina -5 X HE7% DNA F Bk
178U (Paired-end)IU ¥, {811 QIIME2 (2019.4) Z3#r
Mot Ay as . AME L PR KAk, BH
Greengenes U EHEA TR RE o I P TAEAE P Bt IR
AR R A RARIHEAT . B4 OTC MR b P
B A TATRE
1.4 SHAZE

K H &AW & A -5 T 5 06 4y 6k B vk (HG-
AFS, BAF-2000, Jbnis @A RAR, E)D
Brieib e As BOWREE . XTRES TP A As(IID) T AE T,
e 0.4 mol/L AP MR ZE i W (pH = 4.5 BERE
o FPGETRER AT LABF N 2 i AR As(V) X As(II)
FETL. MBSO 2% 1) KBH, (R
£ 0.5% NaOH ¥ HOYENIER ], 0.1 mol/L #1151
G 0PI (pH = 4.5)VE R B AVRHAR R i As bk
AsHs, - FHA(99.99%)WE WE S, ¥ AsHy EA
APPSR TR, AR A S ST R SR
XPRE AL A As MIERT, 28 FRFR 0N 5% 1
ERFR VA WO BERE i, AR IR PR 092 7 T (o
B 0.5%WERIRIEF, FEFES T As(V) HJEK

As(IID) o FFERTH A 5% MFRMVA W, oA e
A BRIA] As(IID)

KM Agilent 1200 ER7RAH (4 5% (HPLC) Ak
m OTC MR, e WS FEHIA I #5 (DAD) Al

Eh (mV)

A LC-18 {4 i%4E(25 cm x 4.6 mm, 5 um). Hshtih
20% CNETIA 80% HEMRY (10 mmol/L), Ji i N
0.8 mL/min, &Mk K 365 nm!*?,

Sk HI 4K AE 2 wk— 58 Ah 3 Ol O B ¥ (UV-2700
Shimazu Co. Ltd, H A /M iHE s Fe VR OB 0.35 mL
(AL SRS 0.05 mL i R Bl 2 £5 2% v i (pH
4.6). 0.05 mL 4BJEZ Mki% ¥ (PHE) . 0.05 mL NaF %
WIRA, WA 15 min J5, 78 510 nm S T I 5
HMIBOEEE AR A . NaF 3T 8 F eSS Fe(11D)
TE R LS A, 33X AT LA A I 5 ik A v AR HE 2 ookt
Fe(Il) iR JEAIN; Fe(D) PE AT, &L Fe AIE
5 Fe(IDAAL , Kt NaF #5084 Ry B it 73800 10% (1)
TR RIS, B R Fe(I1T) & Fe(1) J5iI5E . Fe(Ill)
(R BE > 34 Fe Il Fe(ID) W BE 25 112,

1.5 HiEE

FT A $0d % ) Orgin 94 (2017)42b 38 S54E K] . 5%
SPSS 20.0 X %% 48 #F 17 51 (Kl & J7 22 73 T (one-way
ANOVA model), Ll P<0.05(Duncan test) A& it 3%
PERRUE

HR5HiE

2.1 FEELTEEEFFETES pH, Eh THE OTC ik

+3EAE B R R R pH M Eh BE B ] 9 36 2 AR
fEUnE 1A iR . EIRES SR 3 K, 13 pH
T B 5 (6.78 ~ 6.84), ZIEEE TSR
HE R B (7.12 ~ 7.13); 433 Eh D) EGE FEAR =
-200 mV 4. HAKMKE G, 13 pH Fl Eh
WA BERIARIRAS o X5 R H A 58 K —HE i f2
pH il Eh Bt i8] 4 3 25 28 Tk 2 — gopg BY P R
[F¥e B2 OTC Ab¥Eny 133 5 M - 1A b, pH Al
Eh 978 b8 #4541 [

2

50

® BT
40 |
?D {>\ —o— OTC-10
< 30 NG oress
O 20F Sa S |
= {L\a\{) {>\F{>\{>\{>
0p—s—p 5 , . 44

é—o\:,_,_n‘c

0 I I
0 6

12 18 24 30

SNEHF ] (d)

(51 1A 2 HIEER D pH 224k, S50 EIFR 0 Eh 224E)

751, N o =400
(A) RS IPEIESE
1300
7.0F —*] 200
—o— OTC-0
=y —o—OTC-10 1100
—2—OTC-25 10
—o— OTC-50
6.0t | ~100
—— 4 -200
30 6 12 18 24 30 3%
FOREIRHE] (d)
1
Fig. 1

+TiEEFR 2 H pH. Eh(A)F OTCB)F ST
Temporal changes of soil pH, Eh (A) and OTC (B) during incubation
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Xif -4 AR A OTC BEATHREL, s HA% LT
Mo GEREW, Zad 21 RIRAREFE, 7F OTC-10,
OTC-25 1 OTC-50 +- 4 HAH A5 0 51.8%.
60.7% F1 68.5%( 1B); 4f&EREFWIA, OTC LA
—E WAL BEFRATHRE , AR B &
61.9%. 68.3% F173.9 %.

2.2 OTC t#EH 15 Fe. As SELHIZN
221 OTC XfFEH R A Fe, As JEAHALRY
M B 3 Bh TR, B0 Fe(ll) #EA)E N
Fe(Il), #43Lh Fe* ML BCE 398 b . gl 2A
AL, A Fe(ll) bl IR AU SR I H] 1 4 2
WG AN, 25 3 RIPXEAR 3% rh Fe(Il) & 824 9.5 mg/kg;
RERSE 21 K, R4S Fe(l) &80k 99.9 mg/kg.
OTC MM EFEIE T bR Fe(ll) AY3EM,
OTC-10, OTC-25 1 OTC-50 +HErHZ 7S Fe(Il) &
AHLEXT R 54 5 T 8.4% . 5.4%. 14.1%.

X WA e RIS 3R 21 d i, nacH s, IR/
945 A L TRES AL Y S RRER SR A
Fe(Il) FU&H0 347, 1443.1, 2494.7 F11953.0 mg/kg
(F2), /3 HAHRIES A Fe S RAY 81.4%., 40.4%.,

18.2% HI 25.1%, 3 15 BH A 398 v o] 58 48 24 IR B 245/
S545 AL WA Fe g KRR OTC AAAEMITE LT,
F eI A HAS Fe(Il) 5 BB 1, HiH OTC-10,
OTC-25 Fll OTC-50 3 Fe(I) AH LT X} R 445 4
BT 19.8%. 26.5% 1 32.3%; Wk Pl 25/55 45 i 284
WA Fe(ll) W@ EHIM, OTC-25 Fl OTC-50 +1%
1 Fe(Il) AH bk T X B8 £ 3850 542 5 T 13.3% HI
25.9% X T oSS A YA Fe MIRERRERDP)ZS Fe,
OTC Xf HIE A5 A A W5

SR ) DS D A e o O RS R
TER As WIREL, I BAERMAEYIER T K25 As(V)
PR JE R As(IID). 2 21 KiF, HBMA AsI) 78
IR I &R 2.82 mg/kg, [ RIAEES As A
) 71.9%(1& 2B). KN OTC el gt + ks Wi
WE, FILEA OTC fAAEM i, HMA As 1
LN T IR -4, B2 OTC-25 il OTC-50 14
H IS As(IIT) & 5 KM 7% IR 141 2B). ]
REJEN OTC AbH 35 , fR i T HHEh i s As
] [ A As 36 Ak o PR — 25 X - A 7 M SR AR I,
I 5E B A As BIIE S

—o— OTC-0 —o— OTC-10 —a— OTC-25 —o— OTC-50
150 ¢ 32¢
(A) (B)
< o 7 -
e g
E 90} =)
=) = 161
2 607 <
@ K
3 E 08
% 307 K
O $ 1 1 L L L L L 00 C 1 1 1 1 1 1 1
0 3 6 9 12 15 18 21 0 3 6 9 12 15 18 21
SR (d) SR TE] (d)
2 TIERSIEFIEPIAMES Fe(d) 1 As(I) T
Fig.2 Changes of aqueous Fe(Il) and As(III) during anoxic soil incubation
*2 TREFRHAEAEMS Fe EMTNK
Table 2 Concentration changes of different Fe forms during incubation
HIRmE AR WA WIARHAS WNZSAEASEET RS/ AE SR SR A TERRER HERRER
[i)(d) Fe(I) Fe(III) )75 Fe(Il) YA Fe(ll) 475 Fe(ll) YA Fe(lll) B2 Fe(l) 475 Fe(ll)
0 3101 08=£0.1 50.7 = 2.4 4007.8 £ 1274 1189.5+ 647  7889.6 = 7739 14903 + 1574 97943 £ 264.8
21 OTC-0 347 £29b 79 = 1.5a 1443.1 = 564c 21289 + 103.9a 2494.7 = 226.1a 7239.6 =9179a 1953.0 & 64.5a 9844.5 = 3883 a

OTC-10 41.5 = 15259 = 0.7bc 1499.8 = 432bc 2061.1 =453a 22444 +50.0a
16358 =42.0b 19074 £ 167.7a 22062 + 64.8a
18152 +213a 20957 £99.1a
6114 £ 1464a 34025 = 196.2a 14504 £2359a

OTC-25 439 £29a 6.6 =2.6b
OTC-50 459 =2.6a 52+ 1.8¢
OTC-0 3.6+05a 39+05a

18173 =894a
30

1803.2 = 74.1a 9486.2 £ 565.2a
1780.8 = 59.3a 9473.5 £279.2a
6828.1 =2590.7a 18584 +304a 99673 = 266.8a
8911.9 £ 1929a 16522 = 132.7a 9289.5 £ 862a

80674 = 726.2a
7791.6 = 553.6a

OTC-10 5.1 £13a 46*12a
OTC-25 40 £05a 39+ 12a
OTC-50 50 £ 06a 49+ 09a

5929 & 67.5a 38585+ 751a 1770.6 £ 1152a 92539 =2707.8a 17459 £43.6a 9446.1 = 4739a
5719 + 105.6a 37223 +236.4a 1785.7 £ 139.4a 10046.6 == 821.3a 1600.1 £ 134.6a 8951.2 = 387.2a
6004 = 819a 4046.2 £ 5069a 15229 +2285a 9691.5 +361.3a 15347 £929a 94322 +337.1a

T R FESIEHR/ NG 5B R 27 A — H R ) ] Y AN ] b 31 8] 22 57 3k P<0.05 KK, TR .
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WK 3 i, PRESEFRRAFEWE OTC &k
MR g, AIAcH A (E 3A). AL A S A
3B)HIGEH P45 A 3C)As(TI) 1 As(V) #im
VG AT 2 B2 A G I o 32 AN [R] i Sk 158 D
fil BETCAY As(V) AR JFAE Ly As(IID) 7 A
[F 20 73 () BT A B A 25 21, (B2 R [AVREE OTC Ak
A AL, W BN IS
RIS (D) A ALY 45 5785 M a5 45 Rk a8 (2D A AL

MEEAETE As FEAHFIKT 64.2% Ml 21.8%
B0 OTC-0 As(IIT) 3 OTC-0 As(V)
B OTC-25 As(Ill) 3 OTC-25 As(V) E OTC-50 As(IlI)
757 757
_ (A) = Tl®
o S 6.0
E} £
g Z4st a3iy
< ¥ N\
> < 3.0f é §
778N
0.0 S

o

PSS SRR ()

FAEE A B As (mg/ke)
LY AR (R

AALIZE A As (mg/ke)

R

S

/Rt’%;o 1 b ab aaaa

\\_/: ab_aba aabbb o §

g2 15y N s 2\

et N TN |

H

= 2N LN |2
ST L B
B 0 1aZaN =

0 30

BEFRIHE] (d)

Db, X 55545 g P ey 2 — 80w . b,
e 55 25 AL AR (RO AL EE 58 As(V) B & i
RKBEAG, 10 As(IIT) /4 it i & 42 5 (K 3D). X
Ut AR RS H K IR A B rp, R XM A
As(V) B WA N As(IID), 50 4E & AL AR (2R
L G As T EIEARAR F5r As(V)(15.5% ~
17.5%) 8530 )58 As(I)(E 3G). FRES As 511
g ok, fE IR IG PERAR, e R A S IR AT
Ja AR AN B 3 (] 3H).

Bl OTC-10 As(IIl) OTC-10 As(V)

OTC-50 As(V)
75¢

% ©) a

a a =

a a ?6.0'
< 45) a
s 7 ‘
= 7
S0 |
§ 15} é

21

TRAEZ 55 As (mg/ke)

FEFRIN ] (d) FE R I (d)
(H)
_ 45 aa aaa ad
% aa % ' q
E30t |7 72N |7
1NN |
= 7 7 N 7
& N1 N |/
- / N |/
0.0 é 1 . o

BEFRI 1) (d)

(B /NG PR R A — H SR ][] — 4 25 As 7EAN R Ab Bl ] 22 53 1K P<0.05 {3 7KF)
3 HIEIEFHERERES As BT

Fig. 3 Concentration changes of different As forms during incubation
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PRESEFREE ARG AR IE R 25 G748 As(II) FLE
As P EES 3R 3.57 mg/kg Fl 4.60 mg/kg, 1 OTC-50
3 BAEIZE A S As(I) FE As 7784 4.79 mg/kg
il 6.14 mg/kg, R T 34.2% il 33.5%.
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i) -OH A:h%, 24 h)5 -OH REELHkE /514 235.9,
245.8. 257.1 F 288.1 pmol/kg, Hr, OTC-25 Fl
OTC-50 +-3Erh -OH & i 3 o X B 358, 73 il 4
T 9.4% F22.6%. 1 2.2.1 Al, OTC 4bBE 35
FRRTRAS . TIACHRAS | IR BRHAS /55 45 i P ) 2S Fe(ID)
B TR IR R, AELE R B, Fe(lD)
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ff2s As(IIDAYEALE R AE OTC-25 +:3(0.278 h Al
OTC-50 +-3%(0.298 h™"yr i 2 = X HE 4-3%(0.260 h ')
A TEA As(IID) W ALAZ OTC M/, FE4F4R

REFREEH G 4 AMEBE IR As(IT) Hl As(V) &8
I E 22 7 (A 3),

2.3 OTC Y78 H 118 Fe. As AL AIRIHLE
2.3.1 OTC XAEH HIEHRT Y rfbasig)y i
KB G eI TR R A DR A RS 5%, LAHEBR AR X
B YR R BRI, 89T TCs Xt - 38ka Y Ak 2¢
WIEAEA . Nk 3 iR, IRES:FE 21d Jo X g e rp
A Fe(ID) &M 2.8 mg/kg, &EzEH Fe SR
93.2%., OTC MIMARZEMEIE T Fe MEREEH,
OTC-50 + I3RS Fe(Il) &1 3.2 mg/kg, FHAL
TR T 13.4%. BAR R KRR k-
P ie s E 2R AR, (AR i e 2 |
BREERVIN FAPLIRS , HAT S LR E P, fefis S
YW R A EAEH, VS A v O
TCs VERAMES R BA 5/ kA BB B 1R
FAUTS R I RS R SRR W R DR AT
e O AT, HAb ZFpd: Z i E A L5 &
RERS A IE w4 ) B AR R AR e i o
B 3 A LT RN SN LTS G A 4
Fe fEA ot FEh T R R FE 2R .

Rx3 RETERSIEFEARES Fedl) £KIER (mg/kg)

Table 3 Formation of Fe (II) with different forms after anoxic incubation

Ak 3 I A A A 2 WL B s /535 45 d 0 A 2 SRAS AR MR P45
OTC-0 28+ 02¢ 138 +02¢ 543 +38a 1256.1 £ 104.7b 1503.7 £139.1a
OTC-10 2.9 £ 0.1 be 142 +02¢ 513+ 14.1a 1360.7 £ 69.6a 15335 £423a
OTC-25 3.1 £0.1ab 151+ 04b 444+ 69a 1346.5 £ 57.7a 1549.1 £80.7a
OTC-50 32+0.1a 168 + 1.1a 443+ 75a 1501.3 £100.5a 1521.7 £ 1447 a
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Fig. 5 Principal coordinates analysis of microbial compositions(A), top 10 microbial genus compositions of different soils(B) and relative
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