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Adsorption of the TiO,@ Yeast Composite Microspheres for Adsorbing

Fluorescent Whitening Agent-VBL in Fixed Bed
WU Fei', ZHANG Kai-giang', BAI Bo’*, WANG Hong-lun®, SUO You-rui’

(1. College of Environmental Science and Engineering, Chang’an University, Xi’an 710054, China; 2. Northwest Plateau Institute of
Biology, Chinese Academy of Sciences, Xining 810001, China)

Abstract; In this work, the adsorption potential of TiO, @ yeast composite microspheres to remove Fluorescent Whitening Agent-VBL
(FWA-VBL) from aqueous solution was investigated using fixed-bed adsorption column. The effects of pH(2.0-8.0) , bed height (1-
3 cm) , inlet concentration (20-80 mg-L™") and feed flow rate (5-11 mL-min~") on the breakthrough characteristics of the adsorption
system were determined. The results showed that the highest bed capacity of 223. 80 mg-g~" was obtained under the condition of pH
2.0, 80 mg-L™" inlet dye concentration, 1.0 ¢m bed height and 5 mL-min " flow rate. The adsorption data were fitted to three well-
established fixed-bed adsorption models, namely, BDST model, Thomas model and Yoon-Nelson model. The resulis fitted well to the
three models with coefficients of correlation R* >0. 980 in different conditions. The TiO, @ yeast composite microspheres have desired
regeneration ability and could be reused for four times.

Key words: TiO, @ yeast; fixed bed; FWA-VBL; models; regeneration
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Fig. 1 FE-SEM images of TiO, @ yeast under different magnifications
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Table 1  Fitting parameters of BDST model under different operating conditions
) BDST
pH Z/em /mgL-OL’l . .’;m . N, x 10* kx 1073 R
/mg-1,"! /L+(mg-min) ~'

2.0 1 50 5 1.71 1.58 0.985
5.0 1 50 5 1.21 1.93 0. 989
8.0 1 50 5 0.87 2.31 0.993
2.0 1 50 5 1.71 1.58 0.985
2.0 2 50 5 1.94 1.19 0.991
2.0 3 50 5 2.01 0.96 0. 986
2.0 1 20 5 0.99 3.04 0. 986
2.0 1 50 5 1.71 1.58 0.985
2.0 1 80 5 2.16 1.16 0.981
2.0 2 20 5 0.99 3.04 0. 986
2.0 2 20 8 1.12 3.71 0. 995
2.0 2 20 11 1.13 4.44 0. 995
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Table 2 Fitting parameters of Thomas model under different operating conditions
Thomas
pH Z/cm co/mg-L™"  F/mL-min~" ky, x 10 73 q. y qe_"z_, R?
/mL+(mg-min) ~! /mg-g ! mes
2.0 1 50 5 1.55 171. 16 173. 61 0.985
5.0 1 50 5 1.91 121.51 124. 55 0.989
8.0 1 50 5 2.29 86.73 89.01 0.992
2.0 1 50 5 1.55 171. 16 173. 61 0.985
2.0 2 50 5 1.18 194.26 195.01 0.991
2.0 3 50 5 0.95 201. 14 200. 75 0. 986
2.0 1 20 5 3.00 99.70 101. 06 0. 986
2.0 1 50 5 1.55 171. 16 173. 61 0.985
2.0 1 80 5 1. 14 216.58 223.80 0.981
2.0 1 20 5 3.00 99.70 101. 06 0. 986
2.0 1 20 10 3.75 111.74 111.19 0.995
2.0 1 20 15 4.42 112.. 31 109. 59 0.995
2.3.3  Yoon-Nelson A A 45 5 2,
Yoon-Nelson 15 Y Jg — A4~ 26 28 U5 41 Y 27 45 7 ln( c, ) = Kt — 7K
R T 2 R SR T2 0 26 [ R A o=-¢/ T

Jirt e RS B 8 R AR B ¢ {5 0T L
FF HOB B R e L5 AR A I X R

A, Koy W B 3R 50 (min ™' ) 5 72 7K FWA-
VBL ¥ & hy JE K #e BE 1) 50% B B 5 B 14 B[R]
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Table 3 Fitting parameters of Yoon-Nelson model under different operating conditions
¢ F Yoon-Nelson .
pH Z/cm 4 . — - 1y, 5/ min R?
/mg-L /mL+min Kyn/min 7/min
2.0 1 50 5 0.08 68.5 70.0 0.985
5.0 1 50 5 0.10 48.6 50.0 0.989
8.0 1 50 5 0.11 34.6 35.0 0.992
2.0 1 50 5 0.08 68.5 66.0 0.985
2.0 2 50 5 0. 06 91.4 90.0 0.991
2.0 3 50 5 0.05 121. 4 120.0 0.986
2.0 1 20 5 0. 06 99.7 100. 0 0. 986
2.0 1 50 5 0.08 68.5 66.0 0.985
2.0 1 80 5 0.09 54.1 55.0 0.981
2.0 2 20 5 0. 06 99.7 100. 0 0. 986
2.0 2 20 10 0.07 70.5 71.0 0. 995
2.0 2 20 15 0.09 50.6 50.0 0.995
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Fig. 6 Recycling of TiO, @ yeast composite microspheres
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