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Abstract: On the basis of the OECD Guideline 106, batch sorption methods were employed to reveal the effect of different cations (0.01
mol*L.™" Ca’* ,K* and Na* ) on oxytetracycline (OTC) adsorption and desorption process in two tested soils ( cinnamon soil and red soil) .
Results show that the Freundlich model is the best isotherm to describe the experimental data of adsorption and desorptions and the average
fitting correlation coefficient is 0.989. Except for the adsorption isotherm of cinnamon soil on OTC in 0.01 mol*L~" KCI, the other isotherms
resemble the L-type curves. To the same cation, OTC adsorption capacity (1gK;) in the red soil (ranging from 2.907 to 3.173) is always higher
than in the cinnamon soil (ranging from 2.577 to 2.885), and the adsorption strength (1/n) in the red soil (ranging from 0.672 to 0.825) is
always lower than the cinnamon (ranging from 0.713 to 1.005) . The dominant mechanism is physical adsorption in two soils. To the same soil,
cation species don’t affect OTC adsorption capacity (1gK;) (p >0.05) . And Ca’* can reduce significantly the adsorption strength( p < 0.05),
comparing with K* and Na* . The apparent adsorption-desorption hysteresis is found, and the average hysteresis index (HI) in all soils are from
0.015 to 0.053.To the same cation, OTC HI is significantly higher than that of red soil (p <0.05).1In cinnamon soil, there is significantly HI
difference (p < 0.01) between K* and Ca’* , Na* . However, three cations have no significantly difference effect on HI in red soil.
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Table 1~ Physiochemical properties of the four tested soils

o UKL 2/ %
s HHUR BB TSR FeO, ALO; 7
LA OM/g-kg™ CEC/emol*kg™' /% 9% Rk e P
658 crmot e ? ? (<0.001 mm)  €0.001 ~0.01 mm) (>0.01 mm)
Wt 6.23 38.6 19.88 2.550 4.540 48.90 36.20 14.90
R 5.5 10.6 13.69 39.87 10.11 25.60 45.20 29.20

W B 56 22 i OECD guideline 106 it ~F- i 77 1%
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Fig.1 Adsorbed Cc,) vs. equilibrium Cc,) concentrations of oxytetracycline for two soils under three different cations
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Table 2 Parameters of the adsorption models fitted

+ 1 N Freundlich 1574 Langmuir i) S AR TR

KA ) lgK; 1/n r Q,/mgekg! K, r lgKy r
0.0l mol*L"! CaCl, 2.577+1.084 0.713+0.037 ab"” 0.997" * 2598 +28.11  0.200+3.502 0.940" * 2.485+1.013 0.974" "

1 0.01 mol* L™ KCI 2.885+1.380 1.005+0.070 a 0.995** —=1966+299.0 -0.334+0.417 0.952"* 2.884+1.392 (0.997* "
0.01 mol*L~! NaCl 2.809+1.414 0.912+0.088 a 0.990** -3487+29.86 -0.190+4.012 0.861" 2.809+1.321 0.993"*
0.01 mol*L~! CaCl, 2.958+1.669 0.672+0.059 b 0.989" * 4310+31.92  0.402+9.646 0.878" 3.004+1.520 0.957" "

213 0.01 mol*L~' KCl 3.173+2.016 0.823+0.062 a 0.992°* =3769+30.20 -0.495+10.60 0.814" 3.243+£1.758 0.988" "
0.01 mol*L™! NaCl 2.907+1.822 0.825+0.058 a 0.970" " 1959+32.49  0.825+£8.792 0.866" 2.925+1.414 0.981" "

T — - — 0.989" " — — 0.885" — 0.982"*

D+ FRHERZE(n =5)5 rgo =0.9175 ro.05 =0.811, F[A

R3 IEZAEW/LIMLLIE DR FHEREME IR B HEEAG)

Table 3 Adsorption constant of organic matter and free energy change (AG) for oxytetracycline adsorption in two soils

me: Eavitl )i K Kou AG/kJ*mol ! “F¥) AG/KI*mol !
0.01 mol*L.~! CaCl, 377.5+12.13 9780 +314.2 -22.84
Hy 0.01 mol*L~! KCI 766.8 +23.97 19 865 + 621.0 -24.60 -23.87
0.01 mol*L~" NaCl 644.5+25.96 16 697 + 672.5 —-24.17
0.01 mol*L~" CaCl, 908.5 + 46.62 85 745 + 4 398 -28.23
AR 0.01 mol*L~" KCI 1491+ 103.8 140 660 + 9 792 -29.46 -28.55
0.01 mol*L~" NaCl 807.1+66.39 76142 + 6 263 -27.94

2.2 ANFEBTE AT b8 2w A T ) SRR AR
WSy

MNF 4 vl LLE B, ANRIBH B 74000 T, 0 %
B A A RT3 T ) A R BB AR AT R AU, A R
FEH: 3 MLA B T IL & L Freundlich B4 145

PPV r=0.974" ), ORI CFY -
=0.970" " ), 1M Langmuir 155 2 Jf AN G500 - 8 il
WHEATHAA, T3 r AR 0.774, A TE 21 12 25 VAR G
KF-Cp>0.05).

ANE BB 745N, L R A LA )
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Table 4  Parameters of desorption models fitted

+- 15 S Freundlich %74 Langmuir 15574 2 PEAR R

K ke 16K s 0 1/n , O /mgrkg ! K: ; 12K, ]
0.01 mol*L™" CaCl, 2.945+0.362 0.899+0.071 0.993"* 15855+29.33 0.070+7.294 0.941°* 2.967+1.497 0.995"*

Wt 0.0l mol*L-! KCI  3.006+1.588 0.937+0.053 0.996"* —-2490+29.14 —0.377+6.008 0.862°  3.020=1.546 0.997"
0.01 mol°L"! NaCl 3.158+2.152 0.828+0.083 0.986" * -—1921+28.07 —0.856+10.12 0.747  3.238+1.778 0.986" *
0.01 mol*L™" CaCl, 3.203+2.573 0.646+0.141 0.916" —2274+27.46 —1.475+18.55 0.623 3.387+1.941 0.898"

213 0.01 mol°L"! K€l 3.245+2.468 0.771+0.115 0.964** -1164+27.84 —1.795+12.81 0.777  3.362£1.902 0.962" *
0.01 mol*L "' NaCl ~ 2.866+2.321 1.289+0.149 0.986" * -649.8+24.64 —3.515£14.92 0.692  3.622+2.188 0.981" "

P — — — 0.974* * — — 0.774 — 0.970" *

Age[25,26] =2
& 7 X

FPENRAT A7 A W A2 1) 3 J5 DL 4R 5 Huang
T ¥ 5 Z 40 HI Chysteresis index):
HI = (4" - ¢/} (2)
s g A g2 I3 I 45 A W PR AT At W el o v o
I ERRBE T, 3 /AR LI AR BRI
FEUL D 25°C, AR FHE 7 4 AF RS T A
R AE M L LTS R ) R LT i
AR 5) AR R AL T A A B, AT A
WP R R L I, R R AR LD
iE Ja 2 ) IR S AL R FHE o e 4

T RIS TR CR R T 0 B
p <0.05), XA L 2 i - 338 SRR B ATL oI 1 22
S s A [F)— 43, AN ) BH B 10 P39 I R 8
(R AN ], Hor, 24 L, i S R 0 S R
:K*(0.053) > Ca”* (0.039) > Na* (0.026), IMi 741
b, LEENFYHE G REEMKNT A K
(0.020) > Na* (0.019) > Ca** (0.015). Wik 5 o,
Ji ZEGYNT B, R rp, K R Ca (W Ja R
2R AR (p>0.05), 1 Ca®* \Na* 5 K* ¥ )5
BB A ) 22 e ak B 2 75 7 (p < 0.01) 5 7R 211



2 M0 e = 25 ¢ B S SRR RS 5 3R A 2 ol 8 v R R - AR OB 555

K5 IEZRETEPBREBFFEY

Table 5 Hysteresis coefficients for the desorption of oxytetracycline in two soils

o TR A AR
AR W R 9 I R W R 9 I R
1.0 0.056 0.034
2.5 0.052 0.014
0.01 mol*L~" CaCl, 5.0 0.047 0.039 a 0.010 0.015 a
12.5 0.042 0.008
25.0 0.038 0.007
1 0.077 0.039
2.5 0.058 0.020
0.01 mol*L~" KCl 5.0 0.048 0.053 a 0.014 0.020 a
12.5 0.043 0.013
25.0 0.039 0.012
1.0 0.055 0.041
2.5 0.025 0.018
0.01 mol*L~" NaCl 5.0 0.018 0.026 ab 0.014 0.019 a
12.5 0.017 0.011
25.0 0.015 0.011

H Gt KT A Na® 103 Ja R B i) 22 57 AN R 3 Cp
>0.05). G RR Y : [/ —BH & 744 T, 3R 2
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