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Study on equilibrium and Kkinetics on adsorption of acid fuchsin onto chitosan
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Abstract

kinetics of the interactions showed better agreement with the Lagergren second order kinetics, and indicated that

The adsorption of acid fuchsin onto chitosan was strongly dependent on pH of the medium. The

the initial sorption rate and capacity decreased with increasing temperature. The activation energy of biosorption
(E,) was determined to be 2.90 kJ/mol using Arrhenius equation. The adsorption data showed a good fit with
Freundlich isotherm. Thermodynamic parameters, such as AG’  /AH® and AS’ were found as - 15.10 kJ/mol
(303 K), —11.12 kJ/mol and 17.30 J/(mol + K), respectively. The results indicated that the adsorption of
acid fuchsin onto chitosan was spontaneous and exothermic. The FTIR data showed that some functional groups
mainly including —OH and —NH, in chitosan were responsible for the adsorption of acid fuchsin.
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4
Kinetics data of acid fuchsin biosorption

onto chitosan at different temperatures
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Table 1 Pseudo-first-order and pseudo-

second-order Kinetic model parameters

L HE— 93l Jy 2 p 3 )y

ky ky
(K) r r
(min~") (g/(mg * min))
283 0.9392 0.03639 1 0.03751
303 0.9241 0.03524 1 0.03877
323 0.8908 0.03339 1 0.04379
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Table 2 Elovich equation parameters and

intraparticle diffusion model parameters
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(g/(mg + min) )(g/mg) (mg/(g - min"?))
283 0.9665 8.92x10° 0.5530 0.8664 0.7485
303 0.9591 1.00 x10° 0.5449 0.8513 0.7522
323 0.9426  2.14 x10* 0.5505 0.8224 0.7318

H2E 1 AR 2 AT, 72 ROBE W B AF Ao 72 o
HHAT & Lagergren M 2% [ W 8l Sy 2 # . B
BRG] 3 AR T kyq 5351 36. 63 .29. 58 FlI
26.18 ¢/(mg + min), q, 43 5~ 31.25.29.58 Fil
26. 18 mg/g, KW T+, 72 RBE LB AF (%) %) iR
T A& Y- 1 W o AT

H 3 2 A1, Elovich B8 77 #4005 BA 8 & 1
AHEPE . BT Elovich 75 #2 02 % By 52 b 38 22 F ™ 1%
K254 5 B AR B AR B0 2 00 13, wd ] 7 2R
BEXT AF (4 02 B I A 2580 i & 10 #2 AN 2= Y
— G T A2 — A SN R R ZR S 4 Y
AR PO A R L BT A A O R B
B/, AT TN R B 2 0 B o R A 4R 2 R

H T 52 AR AF 93 FR S 4 M A5 5 Lagerg-
ren {fE GRSl ) 2B KR B, kTR
W B 2ok R ) 08 3% R e

E,
Ink, =InA, - —,

RT (5)



%8

B L1 A5 - 5T OB W PN R M 5 £ A S K 8 1 2 PR

1803

Kok, IUEZ s 12 R HGA, HEEHTH
B 5 by, AHIE S E, 1% AL BE (kI/mol) 5 DL Ink, X}
L/TYEE, N B — B4R, 1 B4R 9 R 32 R nf SR 1535 1k
8 E, =2.90 kJ/mol,
2.3 PERMFR
TR AR 8] — V2R 6 A5 U I B ok AR g WA
SR J7 B A Langmuir W45 IR 75 #2 F1 Freundlich 1
B4 Ul 5 AR, ek O AR 4r i =X (6) X (7) Fir
w7
c. C. 1
— =+ (6)
9 qu  qub
s € Ay W B P-4 I WO B2 (mg/ L) 5, AR
WS B (me/g) 5 q, A I B I B e B i (mg/
g) ;b R 5WRTRE 1A XM (L/mg) . XS
AT L H A R BE e RO 0 B ki /g, XT C, AR
PG AL SR RN #R A5 2

Ing, = Ink, +LlnCe (7)
n

A K, RoR W AE 1 50 kR A G R
EATHY G A Ing, XF InC, A P Y R 50480 8E
33,

FCRMERT AF 1 W B 25 U 52 90 B W3k 3.
rakWl, se RAEXT AF B9 W B £ & Freundlich J5 &,
M5 Langmuir J5 & 7% 76 % 2% . Freundlich £ % K,
L P 38R P2 10 I AR i 3 O, 3R W R AR IR 45 1 T 72 R b
HA 8 vy 0 W o 5

*3 BUERANEERMELH
Table 3 Adsorption isotherm parameters of acid fuchsin
H R Langmuir Freundlich
(K) I K n I
283 0.3758 0.9377 0.7144 0.9764
303 0.5895 0.6139 0.7602 0.9964
323 0.3394 0.5248 0.7835 0.9825
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Fig. 5 FTIR spectra of chitosan before

and after biosorption of acid fuchsin
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