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Adsorption and Desorption of Tetracycline and Effect of Cadmium on These in Two Typical Soils of China
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Abstract: Tetracycline(TC) has been extensively used in human infection medicines and veterinary medicines, especially in China. Heavy
metals and antibiotics often coexist in soil due to land application of anmial wastes and other sources of inputs. On the basis of the OECD
Guideline 106, batch sorption methods were employed to reveal the effect of Cd** on TC sorption and desorption process in two tested soils
(cinnamon soil and red soil ). Results showed that the Freundlich model was the best isotherm to describe the experimental datas of adsorp—
tion and desorption. The IgK; on cinnamon soil and red soil were 3.039 and 3.169, respectively, which showed that red soil had more stronger
sorption capacity for TC than cinnamon soil. Heavy metals Cd** could promote TC sorption on two tested soils, especially in red soil (P<0.05).
The appararent sorption—desorption hysteresis were found in two soils, and the 1gK; 4. on two soils were 3.292 and 3.877 respectively. The
1gK; 4 in red soil increased with the addition of Cd*, but little change in cinnamon soil. It is important to consider the interaction of Cd** and
TC when modeling the fate of Cd** and TC in soil.
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Figure 1 Structure and pH—dependent speciation of tetracycline
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Table 1 Physiochemical properties of the two tested soils

T BEHFE OM/  FHESTFACHE CEC/  Fe0Y  ALOY TR, Texture/%

ym PH g-kg? cmol kg™ % % Kok Clay(<0.001mm) #pkr Silt(0.001~0.01mm) #5%: Sand(>0.01mm )
Bt 623 38.6 19.88 2550  4.540 48.90 36.20 14.90

T 552 10.6 13.69 39.87  10.11 25.60 4520 29.20
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Table 2 Parameters of the Freundlich adsorption—desorption
models fitted of TC in the two soils
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Figure 2 Adsorption curves of TC in the two tested soils
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Figure 3 Desorption curves of TC in two tested soils
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Figure 4 Sorption and desorption isotherm data of TC

in two tested soils
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Figure 5 Adsorption curves of TC in two tested soils with different

cadmium ion

It Origin FAHIA #h 2R THE 15 2 14 45 15 % b
FRMXFEHEINE 3, WNPATEH, A 10 mg-L?
Cd*J5 , 48 T FNLTHE Y 1gK, #RA Fritg i , (HLTIE K 1K,
M 3.169 A5F] 4.491, 38107 40%, Ti#8 + (9745 Ak 0 E
AKX ATRES H MBI R A 5. T 20T R
N8 H A Cd>JE X PUPR 2 A9 IR B2 & (1gK ) 1Y
A B3 (P>0.05) , 2T 3% TU PR 2% A4 W82 oA R 25
(1gK,) BRI 2.3 (P<0.05 ), Sithole F1 Guy™ M E T
IS ARG AN 3 FHLEHIS A (1) R EMY
RIS R AR AR T (2)
B —MEEFR S5 NRRRER AR (3)
WHES SN2 MR T R4 RN AR LR
BIRMEABE =P A RIREIIR T, CA* i

R3 AEARETRE THAEEMAM LIE L Freundlich
B H-FRRIUE S
Table 3 Parameters of the Freundlich adsorption—desorption models

fitted of TC under different amount of cadmium in two tested soils

4% MR B R
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Figure 6 Sorption and desorption isotherm data of TC in two tested

soils with different cadmium ion
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Figure 7 Desorption curves of TC in two tested soils with

different cadmium ion
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