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Leaching behavior of chlortetracycline and doxycycline in different soil profiles
XIAO Lei, WANG Hai-fang ™ , ZHANG Tian-ji, ZHAO Zhi-feng
(School of Environment and Safety Engineering, North University of China, Taiyuan 030051, China)

Abstract : Antibiotics in the environment enter the soil mainly through organic additives such as sewage sludge,
livestock manure and mud.In order to explore the leaching behavior of tetracycline antibiotics in different sections of soil,
the soil column leaching method is utilized to study the leaching behaviors of different initial concentrations of
chlortetracycline and doxycycline in different soil profiles (0-30,30-60,60-90 ¢m) ,and leachate changes at each soil
layer.It is shown that the residual concentrations of both chlortetracycline and doxycycline in the surface layer of soil are
larger than that in the middle soil layer, that in the subsoil layer is the fewest.The concentration of antibiotics in the
leachate of each soil layer shows a trend of rapidly reaching the peak value and then gradually decreasing, and the
leaching characteristics of doxycycline is stronger than that of chlortetracycline. Chlortetracycline and doxycycline both

can migrate down to the deep soil,and the higher the concentration of pollutants,the greater the residual concentration in
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the soil.

Key words : tetracycline ; chlortetracycline; doxycycline; soil profiles; leachate; leaching

PURRER S R R PR R — 2L
WP HER G S P A R AZSER N . SRk 2
PUA R A AP A I BEARAIG, 23X et 28 R LAAS 6] 1)
I RHEANS SN, 494 30% ~90% 218 it A
B SRR I 2500 2CHE ) O 3 5 SR A AL
HERYHEH] HbRATIR (B8 LBk SR AR it A
B RIEFREE R 2B BT AE R L Gk
BT SR P B AR RN B T A= )
ARSI RE , T Hadk 23 s WU E MR 21 78 R4t
VESEP . BFFCHERNC | Bt 5 f PR 24 G A T
RE2 G ) % Bl ist A% oI, 3 S DA A4 7K - B 3 i
S A A 85 A 20 T S A T U 1 T AR
AL, 2351 S NSl ) NS5 7 1) £l R JRURS:

4 A 2 ( Chlortetracycline ) 5 5% 71 % % ( Doxy-
cycline) JE g R B (IS 2 /Y 2 FhUER R 2640

AR (TCs) , HETA KL RWIIE REE P IEDL
ARAERZ I L IETT R DL R4S R R &R
(pH AL & BHE TR A S W B ) X i Rl
AT RsEm TS RS A A SR B -3 A
PR B AR 2 3 B RRAE S ma AR ] PR i i o H e
ANFGREE L2 TP s AT AR B, BT, k=
Pk Z A A rOR R kAT AT DL R4
JETBIKX T E R, 5 DL 2 AR TCs
FRFE(CTC . DC) , LUK R b R 2= fi i 58k
B4, B8 T 2 R IR RSPk R AR v R
5 YL FEAE T 2 (0~ 30,30 ~60 .60 ~90 cm) [
W7 B 45 L 2B W h TCs AR fL IO, 18 7R
T YA RE LTI 2 E B I8
JFE TCs X T 2 HEPRBEAT o0 A0 8] 31 4348 i ) A2
fes2m,

75 B #5:2020-07-16; & B B #7:2021-04-06
E&WH R E KL (2018 YFC1801104)

EE®IIT: M4 (1993-) , 5 B 05T A BT 07 130 25 e 518 5, 1327935897 @ qq.com; 357 (1968-) , 2, 4=, Rl 44z, 55 181 +

Hem g SR GBI R A, 652402148@ qq.com,,



2021 F 6 B H&5 28R 5B NEREAAEEBLEPINSITHHAR - 141 -

1 #MR5EFE

L1 RFI5NE

R SR RAR TG R AN 98%, 14
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GI=VA 172~174 206 ~209
Pk, 3.3 3.5
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0~30 12.98 859 21.42 183 19.31% 67.51% 13.18%
30~60 13.87 856 20.83 115 14.36% 69.9%  15.74%
60~90 14.68 8.61 2490 0.89 3548% 54.26% 10.26%
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2 F e 2 mm G IRIZE £ (60~90 cm) , 15
Tt 5 em JEEF M08 8 R IT ST LA A AR A
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R/ WA BT
cm 60 mg/kg 40 mg/kg 30 mg/kg

NGRS

0~30 cm )2 8 16.804+0. 1104 11.742+0.0651 8.685+0.2314
18 11.090+0.0563 7.526+0.0602 4. 836+0. 0208

30~60 cm 12 8  6.951+0.0600 3.547+0.2088 1.976+0.01528
18 2.921+0.0284 1.725+0.01249 0. 943+0. 003
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—

8 0.8313+0.0165 0.497+0.0017 0. 1893+0. 0012
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1—0~30 cm B IR ;2—30~ 60 cm B ISR FTIR L ;
3—60~90 cm ¥ HER PR R
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TR S ST R ik B R U SR R T R Y R
BT PRET R LR B R hoA R Rk
YA RS> 2SR L2, HEiE TCs W1 K
HWEMNTHE, F— 2B ER b R REH R
Wz, BRGS0 30 mg/kg B, K42
FEER 1 URIBURE IS BT ARSI 2] (1) B R 4 0. 377 me/ L,
Bt TESE 3 N EURE A B T B RAE 0. 78 mg/L, 1
TR FRE AR R I R R, R Gk iy
0. 256 mg/L 0. 152 mg/L, 4001475 YL i &
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K 40 mg/kg 5 60 mg/kg B, R EJZAEH 1 IR
TEURE B T A D0 380 (9% Jo 15 V4 B2 43001 R 0. 46 mg/L 5
0.593 mg/L, Bl 5 FEE 3 /N HURE £ 0T ok B 1 3k 3]
T KA 0.937 mg/L 5 1.21 mg/L, " +H)J2HK
Tk HR R MR RE 43 0 0. 523 mg/L 5 0. 675 mg/L;
JiE 2 B E N 0. 218 mg/L 5 0. 454 mg/L, #F
FEEWY R £ BRE L HEEWM R,
BTG REUNTEER, XU FHERRAES
FEEERIER, Yin' " RET 20 ANEE KM R
FEHEAT 43 A, v DU 3 3R o v o 6 A3 R 139. 16
pe/ kg HEER RN 332. 02 pg/kg &R R
HAMBON 391,31 we/ke, G B REBNURE S +
HRBEGITH,

iR, & HE RN ERE SN EGE R
WERSERER, P HENEESEER R M CL
JR T K PRSP 35 T 48 R K E sk T
SRR SFEEE,
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5 ) 8 R AE AT TS [R5 R o R A

F 4R,
%4 FEHNERERABEORDRE myke
— PIATRH
Rbe i

em @0 mgkg 40 mg/kg 30 mg/kg
0~30cm 12 8  15.583:0.0866 10.93:0.0305 8.486:0.2203
18 10.4790.0595 6.956x0.0404 4. 637+0. 0493
30~60 em £ 8 6.667:0.0515 3.2600.1604 1.861x0.0110
18 2.876:0.0214 1.710£0.0098 0.931:0.002
60~90 em )2 8 1.673:0.0127 0.985:0.0134 0.494:0.0051
18 0.849:0.0111 0.515£0.0026 0. 1980.0021
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