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Effects of Soil Trituration Size on Adsorption of Oxytetracycline on Soils
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Abstract:In order to understand the effects of soil trituration size on adsorption of oxytetracycline( OTC) on soils, two contrasting soils
including moisture soil and purplish soil were selected to investigate adsorption of OTC on these soils, at the scales of no more than
0.20 mm, 0.84 mm, 0.25 mm and 0. 15 mm, using the method of batch equilibrium experiments respectively. The results presented
as the following: (D Adsorption amount of OTC on moisture soil and purplish soil increased with the sampling time, and reached to
equilibration at 24 h. First-order kinetic model, second-order kinetic model, parabolic-diffusion kinetic model, Elovich kinetic model,
and two-constant kinetic model could be used to fit the changes in adsorption on soils with sampling time. Adsorption of OTC on two
soils consisted of two processes such as quick adsorption and slow adsorption. Quick adsorption process happened during the period of
0-0.5 h. The adsorption rates of OTC on soils were higher at the small trituration size than those at the large trituration size, and at the
same trituration size, the k, of purplish soil was about two times higher than those of moisture soil. (2) Adsorption isotherms of OTC on
two soils with different trituration sizes were deviated from the linear model. The data were fitted well to Freundlich and Langmuir
models, with the correlation coefficients between 0. 956 and 0. 999. The values of k; and ¢, for purplish soil were higher than those for
moisture soil. At the same soil, adsorption amount of OTC increased with the decreases of soil trituration size. The results suggested
that it is important to select the appropriate trituration size, based on the physical and chemical properties such as soil particle
composition and so on, when the fate of antibiotics on soils was investigated.
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Fig. 1 Molecular structure and pKa values of oxytetracycline
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Table 1 Selected physical and chemical properties of tested soils
44 - 5 R 41 A % FEEH Ty R AR A HLB (SRS /S S =R (A7
HA 2~0.02 mm 0.02~0.002 mm <0.002mm +u /mm /g kg ! /cmol kg ™! /mg-kg '
- <2.00 5.18 7.42 7.05 10 079. 65
. 7k, 2 i <0.84 4.53 7.56 6.13 10 289. 80
Wt 60. 18 21.09 18.73 LEREIN
- <0.25 4.08 7.55 5.91 10 367. 82
E¥e]
<0.15 4.08 7.54 5.38 10 850. 18
<2.00 13.5 7.18 24.02 15 568. 65
Kzt <0.84 12.4 7.04 24.13 16 013. 12
et 22.34 42.86 34.80 jiz\t
EJIKE <0.25 12.9 7.09 23. 66 15 426. 43
<0.15 12.9 7.12 25.85 16 087. 68
1.2 AN[RDRY BRLAR Y - 38 X 4 %5 32 W B 5 1) Y, AE0.5. 1,2, 4.8, 12,2436, 72 h 7pdit

KR

A3 R B4 A R ) 4% + 1 0. 200 g, LA
50 mL A5 €8 3% B 25045 H BK £ HE 1000 1A 20
mL LA 1.5 mmol/LEJ NaN, (317 i £ 58 v fif 4= 9 % +
TEMFEAH) A1 0.01 mol/L CaCl, ¥ W I #1450
mg/ LAY + % R IE . 7625°C fHIR 4 F F 200 o/ min{R
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Fig.2  Equilibration curves of oxytetracycline

adsorption on two soils
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W R W BT RE /N B R A7 B S R 3 B TR Y A
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Table 2 Adsorption rates of oxytetracycline on purple soil and moisture soil at different trituration sizes/mg+ (kg+h) ="

ek kA2 BURE I [] /B
/mm 0~0.5 0.5~1 1~2 2~4 4~8 8 ~12 12 ~24 24 ~36 36 ~48 48 ~72
] <0.84 288. 451 -71.038 5.761 55.409 14. 261 9.741 6.253 6. 484 2.017 1. 094
et <0.15 542.383 38.350 59. 048 3.371 8.258 9.443 5.249 2.572 -0.102 0. 001
<0.84 125. 154 0.918 16.932 2.411 3.097 4.089 1. 501 3.041 1.783 -0.213
W <0.15 290.389  -23.572 -13.580 9.453 4.373 -1.362 0. 492 1.852 0.531 0.814

H1 2% 3 A, — 908l )24 5 REASE Y 40 4 2k A5
T Elovich BRI BUH BB R ] LU i il & + %
FE RS 2 Bl HE L i B B A (R) A AR
FEA% 0, ELA 4y 2 A58 0 400 65 B2 R S A, AH G R B0
0.864 ~0.986 ZI[A] , HKJE— G 3l Jy 27 )y B AY

AH S B BULE 0. 872 ~ 0. 973 2 Ja), P U & AU Fi A
B A N Elovich SR gt + Bk R AR 5, 45
HAEX B RE M EERAE <0. 15 mm B 2 Fh 4 HE
b BEE RN R RE A TR R RS < 0. 84 mm 1Y
1 5.
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Table 3 Fitting of equilibration curves of oxytetracycline adsorption on two soils by different models

oy Ty LA — ) )y T R 9B 1% 05 AR A

/mm A K S R? K S R?

<0.15 -0.762 -0.084 5.240 0.973 1.497 4.879 0.761
LRt <0.84 -0.230 -0.588 5.230 0.974 0. 151 5.497 0.920

<0.15 -0.698 -0.010 2. 666 0.872 0. 001 1. 671 0.172
Wt <0.84 -0.375 -0.037 2.007 0.972 0.304 1.748 0.727
e LA fi o 2 A5 1 Elovich 155 AU RO

/mm A K R? B R? A B R?

<0.15 2. 886 0.339 0. 884 13. 143 1.299 0. 895 0. 479 0. 140 0.967
EuRE <0.84 1.271 0.520 0.986 2.196 1.245 0.728 0. 136 0.329 0.962

<0.15 1.231 0. 090 0. 864 8. 646 0.442 0. 880 0.112 0. 088 0.714
RS <0.84 0. 505 0.177 0. 960 1. 486 0.437 0.962 -0.208 0.264 0.954
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Fig.3 Isothermal adsorption of oxytetracycline on

two soils at different trituration sizes
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0. 648 , FR W 2 B+ e Xt + 85 25 W BT A BIL A7 A 2 22
SRR R R AN Sk IR E T
Ty BB AR B B /N T B K, AN+ R R R R AR <
0. 15 mm B} 4 A1 (0 4 b W BfFAY &, {8 20 501 Ok H:
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Table 4  Parameters of the fitted adsorption models for oxytetracycline adsorption on soils

K + ekt Freundlich #5744 Langmuir 1Y
/mm k, n R AG/KJ-mol - ky q,./mg kg™ R
<2.00 259. 809 0.537 0.979 232,358 0. 065 1632. 041 0.981
<0.84 266. 251 0.415 0.971 ~32.419 0.107 2613. 170 0.983
LS <0.25 370. 047 0.397 0.956 -33.231 0.052 2773. 647 0.997
<0.15 403. 190 0. 648 0.962 ~33.137 0.034 7557. 079 0.963
<2.00 293.329 0. 646 0.980 230.772 0.039 5024. 637 0.998
<0. 84 205.948 0.706 0.998 ~30.788 0.028 7168. 011 0.998
EJCES <0.25 229.990 1.027 0.982 ~32. 442 0.011 30894. 800 0.992
<0.15 505. 028 0. 805 0.991 ~32.109 0. 007 43308. 872 0.986

U T I e A28 1) 8 £, = R %)+ B K G W
[F]#E - T 8% Langmuir #58 gF 47 5 4 s 400 & (R 1B

A F0.963 3 ~0.997 8). ¢, 1E Bl H + HER A A 98/
T34, B FE KL AR < 0. 15 mm AW 4 FI 48 0 1+ A
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