ISSN 0564-3929

.

-

[
J

201
£52% F1H

Vol.52 No.l

TG TS
- o ng g ‘.thufﬂvltﬂr

L TS k.of\ f!!ﬁﬂu |
- fe N, N

F TS S B o P
«vyﬁﬂﬁ?&?%ﬁ;ﬂl




(TEZHRIREZRS

* H: £F¥IE
HITH E: (HERKLEBHF)
T % H E % F A E THME # FH K AAKE
F X # R F R E Z it R 4K R KE A
KH&F 7K 48 8t PR A& A B % % 3h R X A E
S8 ] JE R % JE R 4 47 M R W #®
e T WA L /N WA wEE ! AW
Al wEM "I T E SLA ¥ 4 R
£ & ) & AL IR b8 §' HAR X neleg
REEEME: REY
RESRE: AhE P 18 7 AL
T 8 ¥ ® ACTA PEDOLOGICA SINICA
Turang Xuebao
(XA T],1948 441 T1)) ( Bimonthly, Started in 1948 )
524 1] 201541 H Vol.52 No.1 Jan. ,2015
Yt O EER)ERE T RS Edited by Editorial Board of Acta Pedologica Sinica
Motk FE UL SR B 71 5 WL 4 5 : 210008 Add: 71 East Beijing Road,Nanjing 210008 , China
L1 1025 - 86881237 Tel: 025 - 86881237
E-mail ; actapedo@ issas. ac. cn E-mail ; actapedo@ issas. ac. cn
F e 2 ¥ IE Editor-in-Chief Shi Xuezheng
F GEC B 2 BE Superintended by Chinese Academy of Sciences
¥ oo ®H O+ E o 4 Sponsored by  Soil Science Society of China
K I A E B AR B R Y Undertaken by Institute of Soil Science,
Chinese Academy of Sciences
H IR 4% 4 & B Published by Science Press
Motk : U HUAR SR AL 16 5 L 4 £ - 100717 Add: 16 Donghuangchenggen North Street,
Beijing 100717 , China
B R % 3T db mop BB R A R A F Printed by Beijing Zhongke Printing Limited Company
Mook AT 44 4 & M ik Distributed by Science Press
Motk b B AR AR AL 16 2 WR B4 Y 100717 Add: 16 Donghuangchenggen North Street,
Beijing 100717, China
1 :010 - 64017032 Tel; 010 - 64017032
E-mail : journal@ mail. sciencep. com E-mail :journal @ mail. sciencep. com
ES I A e Sl S R N N SIS R S /A Foreign China International Book Trading Corporation

Motk Jb 5 399 fF A

I B 44 7 - 100044

Add:P. 0. Box 399, Beijing 100044 , China

E N4 — 15 . CN 32-1119/P

= P B AR5 2 2-560
B A % & F % 17

[ oh %4705 - BM4S FE M2 60.00 T

ISSN 0564-3929

‘| ‘“ i
97770564°392156 ’”““



552 % 5514 + 1%
201541 A

ACTA PEDOLOGICA SINICA

= Vol. 52, No. 1

Jan. ,2015

DOI: 10. 11766/trxb201311260565

SETRLEN T BENRMITHR I
THESBEEYMNHRE

L % B

R A

(1 Rk e A S PR 58 15 75 Y M8 S T A S 28 (B il ST 0T ) , g ot
(2 [ BR2EBE R 2 ALt

(3 B R2EAe2£BE , 5t 550025)

(4 o [ B2 B o 2 PRI B R S (R I\ R A ST ) IL R &

wm =

1,3 \ 1f N 1,4
7o XAeT B
210008 )
100049)
264003 )

S ZFAEES RIEHZ(OECD) 12 i 56 5 W] No. 106, 5% F it 2 - i 3 56 19 O 86, #4563+

T 4% % (Oxytetracycline, OTC)TE 3 F 138 v i 0% Bt W 465 1, OF 5 8 T R S AN ioof - e v 4 Fp AR 1k
WERJBITR (I B B R e s, IS S M | R W Rk E )y 0.01,0.1,1.0,5.0,10.0,25.0,
50.0.,100 200 F1 400 mg L™" o Z5H LW (1) FEAE — A £ R AFAE WK B, T F SR 9% i BE 1 + 45 3% (9 L
WA 5 AT T 22 5, EL v 9 9 A 94k 8 i T P 9 0818 24 BT Freundlich 8789 5 Langmuir B4 D55 (2) 2 £
TRWEAEO ~ 25 mg L' Z )i, BEAE H- ML 181 55 T 4 A 2% 7 5 4 W MR, L o 40 T A W ek i - 5 3% e B (1 g
DT 30 5 4+ R W FEAE 25 ~ 100 mg L™ 2 a1, 38 43 e 89 A5 o 4 0 LA 5 9 R0 4 4 00 U B 1 i 1
E R, T A T 0 i R R I B R e s R R T 100 mg LTURS L (KR pH AR X X
WA W R W, b e G R B b S R R MR R IEAROG

KEiHE +EE;EER R WM; EEE AT
FESES X131 X kBRI A A

K LISk, 02k B AR Wi a & & % AL 3k )
Wy K 2GRz Y SRR R
R KB4y 23 LU 24 19 2 B 36 JR 25 HE
AN O o S [ 0 38 R A K R A B
AR BB R BT A A R A 0 TR 2 7
X — WD & BRI b M W R
A AN EE MY B, 2RO ARE
KT M B E R mE ERE
K = A Bk R S X A A G T A S R OT, 4
SR 0T R X L 20 2 B A s B2 B s K
ST e KHE R Vs U8 ] A LA E 2
KOG RHIERERT, DEPRERSELR.
FE ANEA LIS Yty (POPs) %545 5535 Je Wy 19 52 4575
PRl G B B

PUAE T AE T i A 25 T O 2 e
o B B K S AR R K ) A

JSERE T AT, + % F (Oxytetracycline, OTC) %
PUFF R B AR R R R B R — 2 hi
. REESE TR, E R R E Xt
BB 0 50 IR e T KA R b S R A 2SR
I 5 - 49 g g B R E B D R M OG L W R R
S 24T e W E - B v 0% B F S O
RIS 7 A R S B RS LY
MR EAE DR W A RS CABTIER Y, PU3F
LR AT LR R B L R
W E AR B TR R AR R E T A L
JE RS B AR L M Ca® T B T R B AR
THENBREGHAEMN, I0° 8 MM T
545 YR R R AL B, W IR A
SR LAAE B BT S AR A0 6 435 e 1R & T L g v
0 2 S R, EL VR N A vk B 2 R IR TR
W SE (210 ~ 10 mg L") i@ e (2110 ~ 100 mg

[ R R BT ST K 30 (863) BT H (2012AA101402 - 2) F[H 5K A AR R 2 4 T H (40930739 ) 2L {7 B¢ )

W IR/EF , E-mail : tma@ issas. ac. cn;lhwu@ issas. ac. cn

YEEFA BRIAE(1989—) , B, Wil M A, Bl LaF5eE, B NR LS RSB EHI . E-mail: lkchen@ issas. ac. cn

W H B 2013 - 11 =265 MBSk H 11 :2014 - 02 - 07

http : //pedologica. issas. ac. cn



1 4] BRI B 25 < 52 45 95 e 0 v 3R 0 I R A DAy B H R e S 5 i e R ) ) F 5 105

L) PO R R s R S vik BE R (0.01 ~ 100
mg L™ BORTF 5 M /b, BRI, AS B 58 L EE X 4
JB-Z I IF IR A TS PR R BT R TE e R
(0.01 ~ 400 mg L™") iy + % Z 7675 Yt 4 52 v i 1
RRFRE A | Ko HE X+ 16 © A 5 Y W 9 A T SR LA
KRGV PLA R AEZ 5 e A R P IR B AT
R RV 25 B AR AR

bR ik

L1 4
Bl (R DR AT RMIXEH 0 ~ 20

em FRJZ H 5 ST R HIL UL K LIS X, %
X I AE 20 20 50 & 80 4F AR R AR LA B Tk
JEK TR HERE, R T LN E LR S 285
SR A5 Y S2 SR B WL E IR L & 5 4 8 5 4
IKAEH 5 S3 SR VLR L4, % T2 23
JF KRG G o 3 Pl A SR S R W RO ik I 56 T 48 3 60
SN

TR AR UE A (97.5% ) 14 F fE [E Dr. Ehren-
storfer 23 &) 3 i S AH A 43 = WG A (6 3% 4, 0% Ry AR
o, +EF LR G s RO 1

F1 il tEOERBEHER

Table 1 Selected physico-chemical properties of the soils tested

W BB AL B A
B 7 2%y B
g RS Electrical AL Mechanical composition ( Volume% )
) pH CEC o Organic Matter
Soil No. (omol kg~") Conductivity (e ke Bk Bk Bk
(pSem™') Sand silt Clay
S1 6. 66 16. 04 69. 1 29.2 8.0 76. 4 15.6
S2 8.00 12. 35 93.4 34.0 2.2 77.3 20.5
S3 6.61 20.51 115 30.6 2.9 80.7 16. 4
+ 5 Cu Zn Pb cd Y PAHs
Soil No. (mg kg™") (mg kg™") (mg kg™") (mgkg™") (mg kg™")
S1 46.0 1.5 148 +2 48.5 4.7 2.73 £0.24 2.31
S2 243 £5 1082 £43 201 +6 2.97 £0.25 0
S3 38.7+1.5 96.5 +2.9 11.7 £0. 4 0.02 £0.05 17.3
pK(1)=3.3 PKi(2)=7.3 SR b R W) R Wk R S 0 O 0..01.,0. 1

1 R A M 5 i AL

Fig. 1 Molecular structure and pK, values of oxytetracycline
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WK F s MaFr a5k RAN
(OECD) fk2% i ik 36 5 | No. 106 3t - # 2t 56 J7 32
HEATY 0 BRI 2.500 g AL T 50 ml B PUGR 2
B, 101 Bk e ALY 0. 01 mol L7
NaNO, 7 & e il i) AS [7) e BE /0 1 5 R 25 ml, fiff

1.0.5.0.10.0.25.0.50. 0,100,200 #1400 mg L',
T HEES AR SRR OO, R BN pH 22 i
Ao PGSR BT, A B AR R R pH R R
1202 LN BEIR S LRI EAEG, T 25 C
H IR 458 T LA 200 r min TR 24 h BIR R,
Lk 3500 r min "' (Y55 B0 5 min, B TE G 0. 45
pm JK FR 8, 78 i OB @35 I R R,
A IR 2 € SORHAE SO, R T R R B
AP IR GG AL ( Varian SpectrAA 220 FS/220 Z)
T4 VB HE B 4 b gAY T 4 R B0 A G E 3 BT
A A S AN B AR Rk R 2 ) LA, TE
PGt fE b, BB 4 b I O AR R T TR
pH, FEAALPRIBE 3 W, RN 1% R iy ik
PR Ry 25 1, (] B 50 AN T8 00 4 8 i) Ak D 9 ) =
EPpogiiH
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2:8, O 0.8 ml min~ R IIEK h 360 nm. 6 E g0 | 28 3
W SCPET 12 IR B 3. 99 min, . * oS 0 2 4 6
1.3 BESWELIE 500 @ a AS2-HM

TR WP i g 2 5 X A R R
W22 (K (1)) 480 3 Fh 4 e xF - 85 = A B,
K FH Origin 9. 0. 0 X245 H 3E 474387, UL Freundlich #
R (30(2)) Langmuir #8781 50 (20 (3) ) FlIZR PR
R (A (4)) SFHATHAE

S Y K R R
C.=(C,-C,) - v/m, (1)
Freundlich £ 7 .
lgC . =lg K, + (1/n)lg C, (2)
Langmuir #5 %Y .
1/C, =1/K,Q,C. +1/Q,, (3)
LAERAL
C.=K,C, (4)

KAL) o, C b B o+ W B ) 3 R i (mg
kg '), ComN BRAR A ) R RWE (mg L), C,
RHIKRRFHEHER P 8 EWE, v iR F
B WARFL(L)  m SR iU08 Fr PRE Y 1+ 58 i (kg) 5
K (2) K5 n W BIRL v 5 0 BE A CH S 50, K AR
P25, n S W I B O AR SR AR 5K (3)
Q.5 K BRI h A X S50, 0, " oy T 2 W
R B 8 B K25 at, K 28 7 W o 35 =X (4) K o
2 I B R i S8

2 FZRGiNe

2.1 AREFBREBHTEXNTERNEERM
P 2 0,3 A R R R R RS WA
TR R AR R A G, U R R R R MR A
BARACT- I, A 8 F % 3% A0 I B AR W 3, HL A%
Ab B2 T Y 2 S AN Ko 3K e TR Ay o 4 R T 14 TR RS
SR LA R R 2 1) 5 A 5 B R T R R R
JE B B2 e, M A0 R R R S SR 1) TR
G , HLAS [R] o 5B b HERE i 22 [ FR) 22 S Bk B
FWMRE ST A S3 > S1 > 82, AP R, AlF L
S 22 B] F) I B8 E 2 S 5 - 0 pHL L BH R T A A
RORL S AT — E A DG, 0 R M B | BH B T
A&t R 0ok - B 3R M W B R AT AR R

EA o S3-PAHs
0 . A A . A
0
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K2 RT3 FOREEE gAY 5 b Ay A5 IR R
Fig. 2 Isothermal adsorption of oxytetracycline in three soils

different in pollution type
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sty B 4 R R B 54 ] Freundlich #5688 45 0 & J5 AH
X% (R*) 7£ 0.701 ~ 0.764 Z|a]; 1 ] Lang-
muir B G 5 A ¢ R AR 0.392 ~ 0.552 Z ],
BIVHE v B 5 P 0 8 R IR 4514 T, Freundlich
BB AU E RO E T Langmuir #8951, 4 38 2 i X4 +
B 21 1 BT =X i 1) T 22 J22 WL 5 T P A A 4
G X REAT LK E] 0. 905 ~ 0.991, 7] I, + 1
XF A2 2R B W RE ) 5 AN R B Ik A
BCHF ) TE A S, B AR G R RS e B B R R
JSEF) H fmTi gsAb , E G I BRE AR R OR AR R, B A
b, R A U BB B 5 UK, Freundlich 5 Lang-
muir B R 05 ROR B 2E B ROR W ARV RL >
Freundlich £ %) > Langmuir &%

M Freundlich #5515 Langmuir #8481 & 1) 1 72
Hnr L B, Bl R BT — A R G T
T BRIV AR T 805 T C I, X0 A B 5 A
BIRe 8 by b A Freundlich 574 5 Langmuir #2811 &
(F3) . Frikhy 3 Fh 4 Xt + 5 2 W B ith £ 29 7
TR G SELF] 10 ~ 25 mg L7 IR A Pk A%
Ao M ISR, — I Sy 398 3 T A W B A7 A
AR S A B 5 A R B ER A i A
SR T TS W B AL B T S A [ B B
WL RIS, J5 22 JEAT 1 U J2 36 T Y 22 )28 W B, HG A 7
) 2 3 Sy W BEE AR A S e (R 2) , HIR 2 A
UL C gy B W B A A AR e B X vk R
DX R ASE R D5 ot 2 A OGP 38 B, BRIV B - R
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£ F Langmuir J5 2 19 R {H 7 0.823 ~ 0.910 =
] LA AR, Hoft X BE A0 RME I /E 0.97 ~ 0.99 2
B, R S Sk ENBESHEFRK, BT W

710 ~25 mg L™"Ju [l , 256 0 m] LIGE B &R b 1
kg FIEREMTE LRI ILH] 0. 11 ~0.27 g J5,
+ A E W R R A S

BREPE T A S AR o T A R B R R IR W
45 r
(a) 1.5 F (b)
35 F A °
Lt ]
.25 r
o «
& = 07
- 15 F
® S1-HM+PAHs ; -
05 F 4 S2-HM 03 PR %
; 0 S3-PAHs )
o A e
oy : . : : . L, Mes--elifl® .
0.00 0.50 1.00 1.50  2.00 250 0.0 02 0.4 0.6
g C. 1/C.
B3 L#RAE 3 A 2 e B (2) Freundlich 25 3 W% B 1 26 A1 (b) Langmuir 55 i W% F} il &
Fig. 3 Sorption isotherms of oxytetracycline in the three selected soils (a. Freundlich model, b. Langmuir model)
R2 ARARETEZTIEEERRWSE
Table 2 Parameters of the adsorption isotherm of OTC relative to concentration of OTC added in the soils
Freundlich £ #! Freundlich model Langmuir £ Langmuir model
R B2 X o R L X Iy TR IE R S IX FRE X Iy TR E
1 158 2 - Areas of lower Areas of higher Dividing Areas of lower Areas of higher Dividing
Soil No. concentration concentration concentration concentration concentration concentration
Cy Cy,
IgKy, 1/n R? lgKp, 1/n R? K, R? Q. Ky R
(mg L°") (mg L™")
S1 -1.68 5.69 0.9931 1.96 0.654 0.9798 25 -0.799 -0.271 0.8238 2525 0.0206 0.998 2 10
S2 -6.12 11.6 0.9948 1.38 0.863 0.995 4 10 -0.357 -0.215 0.8619 2545 0.007 8 0.9977 10
S3 -4.55 11.0 0.9703 1.9%4 0.739 0.9957 25 -1.10 -0.265 0.9102 3058 0.0199 0.9963 10

2.2 TBEZRERATIRESCENBRETW

Bl g 45 R R W], b Z 307 R e AN R £
B R SE T R K B 5 AR TR D BR , wT L 2 et
At UL 2 3007 ke S A HLTE B W 9 G B A A2 K A
PUAE R A ELRE R WA, SOAS BIF 5 3 225 4 4 s A TG
AR

AT ] I 3 Mt 1T AN [R) A0 e B2 4 5 3R A A
TG S SRR B BT R DU A T R g A
Wi B0, LA K AR 27 it 2 b pH g sh S84k i
4 Ml i R bt pHLBE 3 8 3R 0 R e Y
e T A 5 A R £ 3 P (S1.S3) , pHL i 45 °F- £l
IR [6) 6 A 100 T e, A A R B S 2 B W0 iR E
B s FE B - S rh (S2) , pHL BB IS IR] 0 A9 722 fb i B2 A
KB BT 7ETE X A P KR pH &
- s [ B 4 RS PR AP ASOR AS TR pH BRBE XY
LR AN & HA (e S AR 3 T 4

JB A RS 1 S SO M R A2 N e R R
Ja , HAT 3 4y T 1 A A KUt R R e

IR, S PR AR 4 %5 335 Y O R 5 21 835 32 i
T HE pH K, BIVE G R AT RS B A B R
RRHTHR T, B8 R 5 H G A 45 RO L E
W B A D 8 T <5 i A AR S I RS MR AR X B R RS
L, ESRAMBOKEFS L EE SR RNA H
FERR AR ML TR EAE 10 ~ 50 mg L7 B 4
BE BT VB DU R G A R R B R R
Wi, A L KR - E R, R
ff g AR B W (R . A ST ) - HEAE R R R
I 10 mg L™ A 4 B 0T 4 e W ik 35 3K 5 S KA S2 1Y
BRI A 7E 10 mg L BEAT I (E U AE 25 mg L™ B
AL, S3 (1 W (L A 0 85, 76 50 mg L7152 7 4 ) fff %
B IR AR RS BEE R R VR a4k 2T
L R T S3 R B A I R SR I N A1 G e e
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0 4 8 12 16 20 24

ST ] Equilibrium time (h)

7.5 + FEEXFHR Control without soil

KWWKy
65— —6—6—o—a—©
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pH

s e o —o—o6—6——9

255

0 4 8 12 16 20 24

SEA ] Equilibrium time (h)
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—m—400 mg L'

—B8—25mgL"!

P4 =550 e g 2 b pH I 8h &2k

Fig. 4 Dynamic changes in pH in equilibration process of the three soils and the control

AR HE LR R WL 100 mg L' Jf 4k 4k
B, 4 4 JE OB A AP - R 2R R T
MG . h pH 2h & A8 LB, Ik R R 5
TERIMNRE ML, MKESELSE B E 5K
ARMRE LM, HE MK E R BAT IR S
BB E LIS, CE 4R T 2 B
HHALHFEM K, CA R E, EKE LY AF
0 T 4 A 1 - S b B W R R AR, £
B RN — B WIS T 7 — 8 55 1R T REAS AR
R ) T Y E T R, R AR T IR
B AR N A R e R (0 ~10 mg L7,
S1.,82 .83 11k & V-1 J5 19 pH i [l 5 51 4 6. 60 ~
6.71.7.30 ~7.40 6. 80 ~ 6. 86, + 75 2 5L Witk B8 T
WA A E S RS SRS ESRE T
1) IR B A7 A 2R A7 5 480 2 BRF DRI Db ¥ W o A W 1 o 4 T
Ve Bt R 2 AR JEE 1 B v 5 2440 n +
2k Bk S A (10 ~ 100 mg L") ,S1.S2 .83 [k

Z pH {5 43 58 6.53 ~6.70.7.29 ~7.47 .6.72 ~
6. 83 J-TC WAL, - % 2T 50 8 A8 10 T 4
TLEE R T R4 S 7 B 3 T vk B 1
T, 2645 S8 F 16 5647 T 465 4 0 I T AR T 3 7
Y S R RIALRE (K B T S 3 i A
Sl T E AR B Ry R,
FLWESR LSS THRA R EEE T LEx
TE o5 A v 0 0 25 7 4 B VR BB T 5 24 40 m
FREWSE KT 100 mg L1, S1.82 .83 (kR pH 1
430k 6. 21 ~6.53.7.27 ~7.31.6.55 ~6.72, k%%
£ B B2 b A BT R W, T R BT AT X pH
FIKIEWE T 25 24 h AR ZFM, 0 T LIRS & %8
FELBHEHMER BETESRMRE., SFXT L
e AR 20t TR Y S e R T R
WF5E, b A B35 e B 3R IR A 45 IR A B
BT %2 £ B A RS At BB AT
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Fig. 5 Desorption curves of Copper,
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SORPTION BEHAVIOR OF OXYTETRACYCLINE IN COMPLEX CONTAMINATED SOIL
AND ITS EFFECTS ON DESORPTION OF HEAVY METALS IN THE SOIL

Chen Like'? Ma Tingting'" Pan Xia' Luo Kai'® Wu Longhua'’ Luo Yongming'**
(1 Key Laboratory of Soil Environment and Pollution Remediation, Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008 , China)
(2 University of Chinese Academy of Sciences, Beijing 100049, China)
(3 College of Agriculture, Guizhou University, Guiyang 550025, China )

(4 Key Laboratory of Coastal Zone Environmental Processes, Yantai Institute of Coastal Zone Research, Chinese Academy of Sciences, Yantai,

Shandong 264003, China)

Abstract Tetracyclines (TCs) is one of the antibiotics most commonly used in animal husbandry nowadays, for it
is, cheap and little in side-effect. It is often released into soils through application of animal manure and disposal of phar-
maceutical waste and so on, thus not only affecting microbial activities and plant growth, but also interacting with other
pollutants existing in the soils, which might eventually lead to eco-toxicity and changes in pollutant characteristics in agri-
cultural soils. In order to explore sorption behavior of oxytetracycline (OTC) , a typical TCs, in complex contaminated soil
and its effect on desorption of other existing pollutants ( especially heavy metals (HMs) , such as cadmium, copper, lead
and zinc) in three different types of complex contaminated soils, a batch equilibrium experiment was conducted, in line
with Guideline No. 106 of the Organization for Economic Co-operation and Development (OECD). Samples of three dif-
ferent types of contaminated soils were collected from three sites different in soil type and were contaminated with HMs-
Polycyclic aromatic hydrocarbons (PAHs), HMs, and PAHs. The experiment was designed to have 10 treatments relative
to OTC concentration, i.e. 0, 0.01,0.1,1.0,5.0,10.0, 25.0, 50.0, 100, 200 and 400 mg L."". After the addition
of OTC, concentrations of cadmium, copper, lead and zinc in the soils were determined. Results show: 1) a threshold
value was found with OTC concentration. Around the point, below or above, OTC adsorption characteristics changed in
opposite ways. However, all the data in the two ranges of concentration could be well fitted with the Freundlich model and
Langmuir model; 2) OTC, varying in the range from 0 to 25 mg L ™' in concentration, competed for adsorption sites on the
surface of the soils with heavy metals and as a result, HMs desorption rate increased with the rising OTC concentration;
however, when OTC concentration varied between 25 and 100 mg L ™', some free HMs ions formed complexes with OTC
and got fixed again on the surface of the soils; and when OTC concentration exceeded 100 mg ™', HMs desorption rate
rose slightly as the addition of a high rate of OTC declined pH of the system. The changes in HMs availability in contami-
nated soils are mostly attributed to the competition for adsorption and complexation reaction of OTC with HMs, and the
change in pH, which upsets the dynamic equilibrium, adsorption or desorption, of the pollutants in the soils. Since HMs
desorption rate in solution could, to a certain extent be analogous to its toxicity, it is necessary to study in depth effect of
the addition of oxytetracycline, relative to application rate, on desorption of HMs in complex contaminated soils, which is
not only conducive to the research on mechanism and toxicity of the complex contamination of antibiotics and heavy metals,
but also of a certain significance in guiding maintenance of food security and remediation of complex contaminated soils.

Key words Oxytetracycline; Heavy metals; Competitive adsorption; Complex soil contamination
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