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Abstract

termediate concentrations (1 ~2 mg/L) was studied in depth. The resulis showed that equilibrium can be a-

The adsorption removal of three sulfanilamide antibiotics with coal-based activated carbon at in-

chieved within 2 ~3 h for the three sulfonamide antibiotics. The adsorption kinetic can be well described with
Lagergren kinetic model, and the first-order rate constant k, were 0.029, 0.024 and 0.017 min "', respectively
for SMZ, SM,and SM,. The adsorption capacities were 3.75, 3.23 and 2.95 mg/g, respectively. SMZ firstly
reached equilibrium, and equilibrium concentration was the lowest. The adsorption process of sulfonamide antibi-
otics with activated carbon was controlled by intra-particle diffusion at the early adsorption stage, then at the later
stage liquid membrane diffusion resistance was do minant. It was more reasonable for Freundlich isotherm to de-
scribe the adsorption process of the three sulfanilamide antibiotics.
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&, SR PTG 2 25 A A 2 ) JHC I o ot i A A B ASCR
PBEATHIETE , LA b 35 98 R K P i e 2R 40 A 3805 G W Y
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WondaSil™C18 {44 (250 mm x4.6 mm,5 um) 3y
W H H A B R 3 FE N B A R AR U A Y
H Sigma AR, WAIMHNE HFE. LR P RN
gl Sy B TR 2 F T R I M R
eV T TR T R A B ] AR S i A M ok
B 4 mm, LR AL 1 000 m®/g, B DU G Ak 5 AT
P 5 T B 93 960 mg/g . 70% FiI 157 mg/g, %
Y EE N 0.45 ~05.5 g/mL,pH 7£ 8 ~ 10 Z[A], 5C
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Table 1 Chromatography conditions of antibiotics
g EREHE — g“‘?}f?;’;& ST R RENE e L
(uL) () (ml/min) (%) (pH=3.5) £ (nm) (min) Y (mg/L) EX e
SMZ 25 75 257 10.5 y =48 177.69x 0.01 ~2 0.9999
SM, 20 40 1.1 20 80 268 7.3 y =70 564. 76x 0.01 ~2 0.9995
SM, 20 80 272 8.8 ¥y =63 678. 48x 0.01 ~2 0.9996

(2) W% B SF- £ 15 W B8 3 2 S 06 - MR B A 6 2
S 30k b 3R AR K A e LB I ST A 2 i v S
BB e SMZ SM, (SM, B4 43 I 11
FER 1 ~2 mg/L 2247 o W I B 2L 5 T 250
mL B HE TR L 0 AT B B3 R T T
FER IR 25, BB R SR 25 °C . W B AR b R
WM E R R MRS & A 18 W, 508 it 72
R B S WA pH R 5.0 Z£ 45, DL 150 r/min fY 3
AR, 0] B — A2 ) I () SRS 2o 98 B 0, ) 5 0B VR
2% Tk e B 2EL 20 U 0 R T TR R ST 465 14
IR H 08 o R 0 A 0 R g B TR ¢ 47 Ak
KR 23T 355 1 % () 0% 3o 7 0 0 B 8 ) 2

(3 ) 1 B 225 3 8 80 5 = 4 00 P TBOAS [ J5% k375
P52 (0.010 ~0.100 g) , B A 74k 2 250 mL F4EIE R
A e 0 2 VW, 7E 25 °CF 9% = % B R
07 , 7 Ak e R 3o D S I AR AR
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Change of concentrations and decreasing rates of

sulfanilamide antibiotics with time
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Fig.2 Simulation of adsorption kinetics

of sulfonamide antibiotics
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Table 2 Adsorption kinetics equations of first order and pseudo second order
21 R I SMZ SM, SM,
Qe ca (Mg/g) 3.75 £0.035 3.23 £0.042 2.95 +£0.049
HeE— 9
. kl(min'l) 0.029 +£0.001 0.024 £0.001 0.017 £0.0007
g, =q.(1-e™™)
R? 0.997 0.997 0.997
Qe ca (Mg/g) 4.46 £0.096 4.00 +0.14 3.94 +0.17
B =gy F s
, ky( x107g/(mg * min) ) 7.76 6.27 3.85
t/q, = 1/(kyq,) +t/q,
R 0.995 0.991 0.991
S 56 0 7 Qe omea (ME/8) 3.73 3.19 2.79

T3 Ak, BB 2 RNEE 2 rh R BRI AT T Ak
Xt 3 BT A 28 SR ) S A B A A g, DK i B Y
JG F 2 SMZ > SM, > SM, , — 4 3 %8 0 k, 19 K /h
L 5 S A 0 o 72— U P 9 P e R A A S
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Fig.3 Analysis on adsorption control process of sulfonamide antibiotics
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R R AR T I ) e 2 e A 3R R R IR £
FH 77 =22k B T MOBAR SRS 12 I 1 e b 3% T 5
PR B, 1M AT 38 2ok /0 R R ) JEE R 39 R A 5
JEE AR P R 0 i fHe S BT A 3R AR IR
2.4 WMEBRLHBE
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Table 3 Isotherm simulation results of

sulfonamide antibiotics with active carbon

! ] i e Pk %
FiRm& R Z B -

SMZ SM, SM,
ky 5.25 4.47 3.36

Freundlich
L n 2.63 7.14 10.31

q. = kyC"
R? 0.99 0.99 0.96
Gnax (Mg/g) 5.25 3.91 3.10

Langmuir
A 0.14 0. 0062 0.0035

4o = Guac/ (A +0)

R? 0.98 0.85 0.79

P de 3 mh 2 4 IR 4R A B R AT A,
Freundlich &5 & J7 2 i 14 fef e 2 bt A8 28 00 i B i
BE A, H b, FoRPUERKE RN 1 mg/L B}
P 5% X T U B T 1/ 3 R K A
F 0% 6 2k i v 7 4 K By B O I 0 R B G
IR - o 7 0 R A K, T UL 3 A R X 3
bl e 2 B0 A 25 B W B i SMZ fp ok, HLBE & Hik &
(9384 0, W5 Bk 8 K 0 B8 B L R G, SML, WK, SM,
F9 8% 25 /1, L I i 2 8 0 5 ek 495 K R B
Boho X5 2.2 hah J R4 B g5 R — B, AT 3
FHRR I 2 B0 A 3R o 0 2 58 R Ak 0 2% SR e i ) 2
SMZ. Bajpai %" 7E % 25 °C ,pH 7.2 By 414 F H
FAL B [ SMZ f W [ i 10.2 mg/g, fHE A 500
mg/ L 22 5 (9 7 0 A JEE R e A e S R g B
B R 2 T e A X% ok b AR B 25

(VS 0. 01 ~20 mg/L) Ay 1 o T B 4k 38 o
Freundlich 25828 2 n ME(ETE 1.85 ~6.67 2
], 55 7R SCHY 25 A O, (RS 4R VR AR £ Al
cheson %" [AJRE FH TG 4 % 0 B IR S (0.1 ~ 1 mg/
L) L8R AW 25 R E 0, 78 10 ~30°C,6 ~8.5 1y
pH U [ PN, A 55 2 06 P e WL B 2R BR R AE 68% ~
88% Z 111, i A 3C v s e 2 Bt A 22 7 W B ok 72 v Y
FBE BT LA F) 95% ~99% , H AT %5 5 i 2 B Ak
R AHZR SO R A 3 iR g e T AR R AT PR A
3 A T BAE S 5, 5T R ST A e T R A o R
55 BE I 8 S PR R K 3% S E AT R P e 2 b
B0 B Ak B BE A AT 1 A 2 A S5 o — 20
T, LA 5 B AR 3 25 W BFF T 25 280, S B K v it
i 20 A 3 A R S Btk — 25 4R L BB AR

3 & i

(1)EIRE N 2 me/L 247 B 3 Fi fi Jiig 26 47t
AR R TIG PR B B BT AE 2 ~ 3 h 2 45 3K 31 W -
iy o WE— 90 3h J1F RE T A B 3 Rt A 2 A I
E AR, W B2 i R R BN R I 2 SMZ > SM, >
SM,,— S %4 K0k, 4832 0.029 0. 024 #10.017
min " SMZ 5 5 15 31 W BFEP- 45 , FLOV- 5 e B e 1K

(2) it g 2470 A 2% A W i R e ™ A o
o By B ] 42 i o A I B R (120 min Z ),
WA OS2 3 A0 B, SMZ SM, FI SM, 1 N 9 H5CH 2K
435124 0.37.0.30 F10.24 mg/(g - min”’) ; Z J51E
3R 3 FhhTA R AW EE S S R REE) 0.1.,0.5 F10.5
mg/ L Ze A7 I, #5020 B el N HORG 728 S TR HIC

(3) & P % SMZ (SM, il SM,, 3 Fhfi A= 2= A1l
AW B 250 O 375,323 Al 2. 95 mg/g. KM
Freundlich 85l £ J7 B 1 4 B i 28 470 28 2R 110 0 B ik
R &,

£ % x #t
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