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Abstract Adsorption and migration processes were studied for the sulfamethoxazole (SMX) and bisphenol A (BPA) in two cropland soils.
Batch experiments were used to conduct kinetic and thermodynamics studies, as well as to evaluate adsorption for SMX and BPA on Loess
(LS) and Red Clay (RC). The correlations between soil organic matter (SOM) , dissolve organic matter (DOM) and the adsorption of SMX,
BPA in soils were also studied. The results showed that the adsorption kinetics and adsorption thermodynamic process of SMX and BPA in the
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two soils were in accordance with the quasi-second-order kinetic model and the Freundlich model, which belong to multilayer chemical adsorp-
tion. SOM content was an important factor affecting the adsorption of SMX and BPA, and DOM could enhance the adsorption of SMX to soil.
SMX had strong migration ability in two farmland soils ( K. = 60. 04,42. 88), and BPA had weak migration ability in two farmland soils

(Ko =921.52,393.87).
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Table 1 Physical and chemical properties of soils L5.1 WeRfha . WRBHE ¢ isf 2], BRI LS \RC Xf SMX BPA f1)
4 som " DOM DOM/SOM M BRPSCR I R B ¢ RIS B Sfefli i, O HE A0 R
Soil g/kg p mg/kg %

q=1000x(C,~C,)V/m (1)
LS 92.00 5.35 294.4 0.32
RC 91.30 7.56 173.5 0.19 E=(C,-C,)/C,x100% (2)
FS, 141.37 7.29 424.1 0.30 - S g B ¢ 2 0% R SE YL W I 1 T
o B 1 e 0.30 Sl 0 Y ¢ 0205 O 15 0L 5 e O B
FS, 129.19 6.05 516.8 0.40 (wmol/kg) s E JLBRA;C, (€, 735 N F W H SMX BPA
S LIS 9SLO OSSRy I S BPA BV ol /L) 5V
s ) . 30. . e L o NN N

FS, 106. 30 6.81 282.0 0.28 AR5 Y W5 W AR B (mL) 5 me SRy 500 W B 590 7 o

1.3 DRBHALE A & 0 I A BME E V) IRk T
e, B 0. 01 mol/ T CaCl, fif 37 M B 5 15 FEAH B 45
J 200 mg/T. NaN, i A= 95 09 26 1, LAHERR B304 9 1 1
FA™ o PR BE A JEHLER VA IR A 1R B A
M 1 R, 30 pH 78 6 e A, 7 Wi 46 vh fi
1 mol/L HCI 1 mol/L NaOH 1 (V&7 i) pH 812 6, W 6157
SEWIER N 2011 (mg :mL) , 7 298 K180 r/min f &4
TROCELR G , BT 3 U I R A HER T
el SMX BPA B#) i 8 735124 50,100 pmol/L, 5y
S0 E ALy 0~ 480 min, I [FIREEE S 12 4o IR R AA
J%AE 298 K IR ARPE T og sl ™ B e R v
9 )t e BE 53 90 R Coux = 2 ~ 100 pmol/L, Cypy = 10 ~
400 wmol/ L., Mg Bhf-F- 7 ivf 5] 52 ' 2y 480 min, AN [ A7 LT 5
I FHA LS, SMX  BPA & #4351l 50,100 wmol /1,8
Tt RE B0 700 Xk 375 24 0y R A B R R 3, I S P 65 1 1) Sy
480 min, WERHRXIEIIME 0. 45 m BB UE, 4K 0. 5 ml &
VTR TP HIPLC ARG 0 W 555 194 5 M A .

1.4 WMEEESH KA Agilent 1200 B B 1%
{C(HPLC) Xf SMX \BPA A7 7€ 1347 , B S& B 3k 2
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Table 2 Method settings of HPLC
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m (H,0/HCN)  mL/min wL min
SMX 265 65/35 1.0 30 3.1~3.3
BPA 276 50/50 1.0 30 3.56
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Fig.1 Adsorption kinetics of SMX(a)and BPA(b)



62 AR AL

WE 1R, 2 s e B3 IR B R E ORI
FEBE X TR S Ry 2 TS e 60 P SR [) 9T 2 0 A ) 25
o SMX B APER T BPA(F 3) AXET 2 Fhis Jed ik
Rz, 2 i - S B 42 B0 BPA KF SMX, it B4
JE PR -9t SMX. I AR K 231 1 Tt BPA
W2 FFANSUAS R fRT B R B 7K A3 B o

FE 4 A0, 2 Ff E X TS SMX  BPA fi W b} i it 2 o
TN UE B H1 3 v R h 1 A0t i B S
S TS A BRSO S AT . R SMIX  BPA. 76 Ff
TR AR AR I 2 5 O e L T R i i 2
TN [R] - 8 F 303 2 43 08 5 22 1) 4 ol 7 e S

2020 £
111 2 A f A
*x3  EMRIEBAMER
Table 3 Physicochemical properties of adsorption
i
% B Molecular 1 Vot
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Adsorbate mass pka 08  ow Molecular structure
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o
I
HN S==
SMX 253 1.70/5.70  0.48 O
'\\'\0
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LT O,
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Table 4 Kinetic parameters of SMX and BPA

WE—Z3h 1124280 Quasi-first order kinetic parameters

WE 24 3h 1174581 Quasi-second order kinetic parameters

W W 2 e

Adsorbent Adsorbate 4. ! R’ qe 2 R,
pm/kg min”' o pm/kg min”_' .

LS SMX 107.93 0.330 0.975 111.32 0.007 5 0.992

RC SMX 59.92 0.043 0. 864 65.93 0.001 0 0.931

LS BPA 1725.3 0.321 0.946 1789.3 0.000 3 0.976

RC BPA 1218.4 1.339 0. 832 1223.2 0.005 7 0. 832
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Fig.2 Adsorption isotherm of SMX(a)and BPA(b)
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Table 5 Isotherm parameters of SMX and BPA

Freundlich Z#{ Freundlich parameters

Langmuir BH Langmuir parameters

I 551 I

Adsorbent Adsorbate K, n Ry 2 mqg:;lllg K, Ry, 2
LS SMX 5.524 1.332 0.985 381.69 0. 008 0.99%4
RC SMX 3.915 1.311 0.998 311.43 0. 007 0.998
LS BPA 84.78 1.610 0. 996 4106.3 0. 006 0.993
RC BPA 35.96 1.325 0.995 6 167.4 0. 002 0.987
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Table 6 SOM and sorption capacity

SMX BPA
+4% SOM q. + 15 SOM q.
Soils % pmol/kg Soils % pmol/kg
1S 9.20 44.61 1S 9.20 754. 82
RC 9.13 20. 93 RC 9.13 624. 49
FS, 14. 14 94.75 FS, 14. 14 736. 88
FS, 14. 54 139. 55 FS, 14.54 942. 09
FS, 12.92 122.73 FS, 12.92 653. 69
FS, 16.12 163.94 FS, 16. 12 1 151.00
FS; 18.59 179.93 FS; 18.59 966. 85
FS, 10. 63 109. 83 X" 3.50 386.79
pst?! 26. 66 320.00  HKS,!! 6.90 687.72
RS 4.84 38.74  HKS,!! 7.70 558.06
Kl 0. 00 8.78  HKS,!! 4.200 292 171!
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Fig.3 Relationship between SOM and sorption amount of SMX(a) and BPA(b)
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