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Fig.2 Adsorption (a) and desorption (b) kinetics curves of cyromazine on Aldrich humic acid
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Fig. 3 Kinetics curves of cyromazine sorption on Aldrich

humic acid at three different temperates

By B A A 2 e A 5 R L P G O R o L )
TR0 T3 5 ISP i R e 240 o g 114 34
T REA

B XTAS ) 9L 32 T A D9 2 W o 8 g 2 et R R
AFAE DU R o6 T2 U B R R i, SR FH LA i
1277 RN LR B 8 g2 i 264 B 2 B B il gt
TG, S5RWEE 1. th—Rah e —aaE
Fad B LA s — R iy ) 2% Ph— sl 2
TR T R, AN R Y HOR
RPN A B4 i Elovich FIRCH 307 #H T4
7 T B RD ST ) R R AR R . 3 1 okt
IR R PR S R0 W B 8 24 LA S SRR
Ph—2sh F12E rRENT 2 W RREBY B B 4Bl 54 SR AR AS
I, HAGAHC RBEREAR, RN B
R b (KW B3 2 R A A2 2 . Tl Elovich AR
TR 15 F125 C R PGE N B Bl J1 2= 306 45
REST, WA REER T 0.95 LIL; %F35 C
T B o B DA R 15 R 25 °C g g Y
Brah St U A A RN G, KX 2 ROy RN RRIR
I B AR IR N 2R R B 12 . Th = HBh 10y
FEXT 2 AW R B BE 1 8l ) 2 e R A L 245 SR AR
U, SR AR R B 0.95 VUL, FEHIE 1 AR
JEE BRI BRI B R DR G B g 2w RO s T
W BRFBY B, 33K ] RS2 PR Ay AR o R B A T
RN, SR TP 2 A R, AR
255 PR 5 RS, RPN SR AR R
Hh D] A S5O BT P k2 T S S0 o S R AR AT o X
53 R TR A AR L A W B 3 7 2R AR
F—2U BRI TE B BR L W R h F A
s 12 A RS R AR
FEIT LB 5 A T S P E B, A 2 FR R
PR R R v 1 e )
2.3 ISR EIR AN fRIR fh 2k

INNEWETE Aldrich SRR I %W B TR 2R AN



1322 HBIHEER E 21 B T H(20124E7 )
%1 Aldrich $AgIERXT IR R EIEHIRR B ) 1 2 i &
Table 1 Estimated parameters of cyromazine sorption on Aldrich humic acid
i°C
HREAR TR W% B s ]/ 15 25 35
k R k R k R
th—&Bh 1% In(qe-qo=Inge-kt 0~2 0.712 0.426 0.695 0.438 0.407 0.196
2-24 0.010 0.625 0.002 0.598 0.010 0.964
th—4zh11% tlg=1/kage +lge 0~2 7.651 0.984 9.893 0.950 38.34 0.976
2-24 1.447 0.989 3.834 0.971 0.604 0.967
Elovich g=atblnt 0~2 0.296 0.972 0.276 0.994 0.073 0.796
2-24 0.111 0.890 0.028 0.877 0.090 0.926
WUHEL logg=log,+blog; 0~2 0.166 0.944 0.155 0.985 0.043 0.780
2-24 0.046 0.884 0.012 0.875 0.048 0.931
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Fig4 Sorption and desorption isotherms of

cyromazine on Aldrich humic acid
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Table 2 Sorption and desorption isotherm parameters of cyromazine on Aldrich humic acid

oy . Nerst /72 Langmuir J7 Freundlich 72
Ky R Ky Ww(Qm)/(mg-g™) R K¢ n R
15 0.519 0.890 0.157 5.376 0.997 0.692 0.811 0.983
% B 25 0.445 0.982 0.221 3.333 0.991 0.561 0.820 0.995
35 0.277 0.910 0.249 2.212 0.971 0.406 0.769 0.982
il 25 0.546 0.978 0.842 1.495 0.996 0.690 0.745 0.996
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Table 3 Hysteresis coefficients of cyromazine desorption

on Aldrich humic acid
pCFAi)/ (mg-L™) HI H
0.118 0.235 0.428
0.264 0.285 0.460
0.608 0.366 0.523
0.879 0.313 0.449
1.249 0.358 0.492
1.483 0.347 0.453
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Fig.5 Sorption isotherm of cyromazine on

Aldrich humic acid at different temperature
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Adsorption and desorption characteristics of cyromazine on Aldrich humic acid
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Abstract: Batch equilibrium experiments were conducted to investigate adsorption and desorption characteristics of cyromazine
(CYR) on and from Aldrich humic acid (HA). Results show that the adsorption and desorption of CYR on and from HA consisted of
a rapid, a medium rapid and a slow processes. Adsorption kinetics curves at different temperatures were well fitted with a pseudo
second-order kinetic model, suggesting that the adsorption was determined by the availability of sorption sites on the HA surfaces
rather than the CYR concentration in the bulk solution. The adsorption rate of CYR in the rapid process increased with rise in
temperature, but the adsorption amount at sorption equilibrium decreased with rise in temperature. Adsorption and desorption
isotherms fitted Freudlich and Langmuir models well. The desorption rate of CYR from humic acid was lower than the sorption rate,
implying a hysteresis occurred during the desorption of CYR from humic acid. The negative values of AH°, AS® and AG® before and
after the adsorption revealed that the CYR adsorption on humic acid was a spontaneous, entropy decrease and exothermic processes.
The absolute value of AG® was less than 40 kJ-mol™, indicating physical sorption predominated in the adsorption of CYR on humic
acid.
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