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Abstract: On the basis of OECD Guideline 106, batch sorption methods were employed to reveal the effect of Ca®* ion strength and different
cations (0.01 mol/L solution of NaCl, KCl, NH,Cl, MgCl,» CaCl,» ZnCl, and AICL) on norfloxacin (NOR) sorption-desorption process in
four tested soils ( Ustic Cambosols, Udic Argosols; Gleyic-Stagnic Anthrosols and Ali-Perudic Ferrosols). Results indicate that sorption
coefficient K; values of NOR gradually decrease to a steady state with the increased concentration of calcium ion in solution. There exists a
significantly negative correlation between Ca™* ion strength and K; value (p <0.05). Compared with higher NOR concentrations, the effect of
calcium ion concentration is negligible to the sorption at lower NOR concentrations. At the low pH, cationic form of NOR is predominant in
equilibrium solutions, so cation sorption and hydrogen bonding could be the main sorption mechanism. Whilst at the zwitterionic form of NOR
(pH 6.3 ~8.4), electrostatic adsorption or dipole moment may control the sorption process. This causes the different sorption behavior of NOR
in the four soils. Thus; the calcium ion in solutions is competitively adsorbed to the active sorption sites so as to decrease the NOR sorption
amount. Moreover, the different cations result in difference of NOR sorption. Cations of higher valencies are adsorbed more strongly to surface
active sorption sites, with the following order: M* (Na* \K* \NH; ) < M** (Ca®* \Mg’* \Zn** ) < M** (AP* ).
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Table 1 K, values of NOR in four soils on different CaCl, concentration/L*kg~"

CaCl, NOR ¥ & /mge 1,7

313 214 K, (x 10°) KL Ky x 100D Tk Ky (x 10°) W Ky (x 10
/mol*L=" 2 4 6 8 10 2 4 6 8 10 1 2 3 4 5 05 1.0 1.5 20 2.5

0.01 20.0 19.6 15.6 14.9 13.9 22.4 21.2 19.3 16.0 14.0 3.84 2.80 1.89 1.42 1.1 2.77 2.11 1.37 1.28 1.15

0.03 6.41 6.10 5.31 4.66 4.45 14.1 11.2 9.24 7.93 7.34 1.47 0.93 0.73 0.61 0.47 0.97 0.68 0.55 0.46 0.46

0.05 4.84 438 3.73 3.03 2.90 10.7 10.6 6.99 6.26 5.57 1.16 0.86 0.66 0.50 0.42 0.74 0.50 0.41 0.39 0.36

0.08 3.06 2.48 2.08 1.94 1.76 6.96 5.56 4.52 3.73 3.22 0.79 0.55 0.42 0.35 0.27 0.45 0.31 0.26 0.23 0.22

0.10 2.78 2.31 1.99 1.78 1.66 591 4.36 3.60 3.06 2.89 0.69 0.46 0.37 0.29 0.24 0.41 0.26 0.23 0.21 0.21

I, JEAE 4 R H IR R K EDE WD, R
T B 5 ) AR AR R X — R R AR 1, X
5522 045 3 1 0 D A R B A AR et R 1) 45 1 A
—5 [, BT CaCl, WERI TR, 4 Rt
BErP I R A K, (PR AGR AT S0 T A ) AR 2
PEEF JCHXT 4 B3, 75 0.01 mol/LAT0.03 mol/L
CaCl, WS R38Rl WL 2 W A K, 1 2 & A8 4k, 2
S HAb I B2 TRl AR A #A 22 % LA b 2 AN IR B8 R )
BOXAEA T K050, R & AR EE R (p <
0.05) X L H A CaCl, #FE 0.03+0.05.0.08 1 0.10

mol/L, W It K, (I AEHAAAE B3 25 57 X R W Ca
B PR FEE 384 o 6 R 4% e b L T I R 5 o 62
R ARE Ca* 35 TR PE IR 1 — 20 T i R R B 1 52

BT
2.2 MBS S

ANTA) S 75 B2 15 4 b 38 o v b R I B
AR WY O 85 26V, LA Freundlich 15 2 F Langanuir
BERUN AT RAFILAT, 15 BIAH N 250 19K~ 1/n AN
Q. ERE?2.

R CLRWILE 0.01 mol/L CaCl, WRJE T, 4 Ff

&2 AE CaCl, iRE T RRMHEE S
Table 2 Sorption parameters for two models on different CaCl, concentration

CaCl, ¥ % i KR s hRE i+t

/mol*L~! lgK; 1/n Q,/mg*kg ! IgK; 1/n Qn/mgkg™! IgK; 1/n Qn/mgekg! IgK; /n Q./mg-kg™!
0.01 3.79 0.796 631 3.75 0.765 597 2.64 0.558 133 1.91 0.613 62.7
0.03 3.41 0.802 637 3.43 0.706 375 2.44 0.587 129 1.62 0.636 51.1
0.05 3.19 0.739 450 3.32 0.679 408 2.41 0.603 143 1.54 0.650 46.9
0.08 3.02 0.742 410 3.16 0.674 356 2.29 0.59%4 133 1.37 0.633 36.8
0.10 3.01 0.753 434 3.11 0.682 335 2.25 0.594 130 1.34 0.657 37.3
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Table 3 Sorption of NOR in four soils with the exsistence of different cations

- NH, C1 % ZnCl, AICL, Y

IgK; r K,(x10*)  pH lgK; r K,(x10*)  pH lgK; r K;(x10°)  pH
AR 5.64 0.992 79.5 5.28 2.95 0.997 1.14 3.88 1.83 0.973 0.06 4.06
JKHE L 5.31 0.992 78.3 6.34 2.86 0.995 1.54 5.57 2.37 0.989 0.22 4.05
pig s 2.65 0.991 4.39 7.94 2.66 0.998 0.81 6.00 2.35 0.978 0.29 4.08
iR 2.13 0.999 0.28 8.40 2.10 0.992 0.16 6.64 4.94 0.978  18.6 6.36
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