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Investigation of adsorption behavior of magnetic chitosan

microspheres to acid light yellow G
ZHU Mingxin,ZHANG Jinyu, CHEN Beibei, LIU Jiayang, PAN Shunlong,ZHOU Hua
(School of Environmental Science and Engineering , Nanjing Tech University , Nanjing 211816, China )

Abstract: With the rapid progress of industrialization of China, a large number of dyeing waste water was produced.
The dyeing waste water was endowed the characteristics of high chroma, high organic content and difficult to degrada-
tion. At the same time, there were series of health risks such as teratogenicity and carcinogenicity of dyeing waste wa-
ter, resulting in great harm to environment and human health. This work aimed to fabricate magnetic chitosan micro-
spheres (MCPs) by reversed emulsion method, and systematically investigated adsorption behaviors of MCPs to acid
light yellow G. The results showed that the equilibrium adsorption capacity (¢,) increased with the increase of initial
dye concentration and decrease of pH for the dye solution. When the preparation conditions were as follows: MCPs
addition 0.05 g, initial dye concentration 1 000 mg/L, volume of the dye solution 50 mL, pH 3.5 and adsorption time
24 h, MCPs exhibited adsorption capacity of 272.86 mg/g. On time scales, the adsorption capacity of MCPs for acid
yellow G increased with time in 200 min, while the adsorption rate gradually decreased from 200 min to 480 min, and
the adsorption process almost reached equilibrium state after 480 min. The investigation of adsorption kinetics con-
firmed that the adsorption process conformed to quasi second-order kinetic model, which belonged to chemical ad-
sorption. The investigation of adsorption isotherm model implied that the correlation coefficient of the adsorption pro-
cess to Langmuir model was high to 0.924 9, suggesting a mono-layer adsorption of this process. This work could pro-
vide some ideas for the theoretical and applied researches of MCPs in the field of dyeing water treatment.

Key words: chitosan ; magnetic microspheres; dye ; adsorption ; adsorption model
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Fig. 6  Effect of pH on the adsorption properties of MCPs
to acid light yellow G

& 6 T UL, 24 pH i 1, MCPs X iR 14 i 25 G
FLA f5c K0 - 45 0% B 5 380.75 mg/g, X EE T
PR VR BCBE G e 5 R P i T B0 H AT, R R AR AT A
S RBE o A R L T b HY 5) MCPs
T MR S R O G R LR Y BE S pH
HEIM, MCPs X Y} i) 1 W B o5 228 9 B A1, >4 pH=7
i, SF i 0 Bf 4 A 140.67 mg/g; )5, pH 4k £E 14,
MCPs XJ G A} 1) - i W Fff i FEA A AR
24 WMz A=

130 C T #F — & W 55 MCPs X} 800 mg/L 1
1 000 mg/L B& 4 i G 7 I 1) )ROBE b i W% B 175 45
A IN

W 7 R, 26 W BRI 200 min, MCPs X 2 P fil



Tl K AL F 2023-02,43(2)

ROAH, % o RO R CRMAT A WA R

——800 mg/L
ot —+—1 000 mg/L

1 1 1 1 1 1 1 ]
O P PP DL IO
S R & S
)
v S ¢ IRV

fis} 8] /min
7 EHEXT MCPs IR B BR 1 383 G 1T A RIS M

Fig. 7 Effect of time on the adsorption behaviors
of MCPs to acid light yellow G

B G A W RS 3 AR AR B S Hh T I I S SROME 23 1
A R A S AR o A0 5 B SN S [R]RE S T

P A8 5B 28 T D /D T B R AT T R 5 E I B
480 min Ji5 , MCPs X iR 4 B 35 G 1% W Jf 3 AR 35 %)
-

R e — G 3 Jy 2R (X (D) JANfE — 2 3 )
PRI (30(2) JXF MCPs W% B R 1R B 2 G B e R AT
WA R BRI T4 1.

In(q,—q,)=lnq,—k,t (1)
t 1 t
Lo Lt (2)
9 k,q.” 4.

A g B 570 76 B 8] ¢ Cmind) BSF B9 TR B 42, ma/g s
W BRF TR A P 887 FF 4 I B 2, mg/g 5
fey—— 1 — 2% W B Sy g 2 5D A R A R
min”';
ey 9 W B Bl g S A R B R R
g/(mg-min) .

F1 MCPsHERMHME CHRM N HFRESH
Table 1  Adsorption kinetic model parameters of acid light yellow G by MCPs
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Table 2 Isotherm model parameters of acid light yellow G adsorbed by MCPs
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Table 3 Adsorption properties comparison of different adsorbents to acid light yellow G
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