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Abstract : In this study, polysulfone-Escherichia coli biomass composite fiber (PSBF) was prepared by spinning the suspension
of PS and E. coli biomass and amine-methylated PSBF (AM-PSBF) was fabricated through the methylation of amine groups in
PSBF. As comparing the adsorption characteristics of basic dye, Basic Blue 3 (BB3) by the PSBF and AM-PSBEF, the effect of the
methylation of amine groups on BB3 adsorption was confirmed. pH edge experiments showed that the BB3 uptake of PSBF and
AM-PSBEF increased as pH was increased and the BB3 uptake of AM-PSBF was higher than that of PSBF at the same pH. Both of
PSBF and AM-PSBF was reached at equilibrium within 5 h and kinetic experimental data were well fitted by the pseudo-first-
order kinetic model. By the Langmuir model, the maximum adsorption capacities of PSBF and AM-PSBF at pH 8 were evaluated
to be 28.9 and 20.7 mg/g, respectively. The maximum adsorption capacity of AM-PSBF was enhanced 1.4 times comparing that
of PSBF. These results indicate that the methylation of amine groups in PSBF leads to the improvement of BB3 adsorption
capacity. In addition, the results of desorption experiments revealed that AM-PSBF was repeatedly reusable.
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Table 1. General characteristics of Basic Blue 3

o AAFAA= A2 ot ok weps] & Ao
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o] PSBFo]| £A3}+= o}717]E e A] 7] amine-methylated
PSBF (AM-PSBF)E A|£3}31th Z18]al 7]/ d=ofl gt
PSBF2} AM-PSBF9] S2HE A4S W 7}5}7] 2]5}0], Basic Blue
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Figure 1. The effect of pH on BB3 adsorption by PSBF and AM-
PSBF.
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Figure 2. Biosotption kinetics of BB 3 on the PSBF and AM-PSBF
at pH 8.
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Table 2. Biosorption kinetic constants obtained from pseudo-first-
order and pseudo-second-order models

Biosorbent
Kinetic model o PSBE | AM-PSBF
Gexp (/L) 12.8 20.3
Pseudo-first-order q: (mg/g) 13.1 20.6
k; (L/min) 0.0115 0.0125
R 0.983 0.991
Pseudo-second-order q> (mg/g) 16.5 25.0
k> (g/mg min) | 0.0007 0.0005
h (mg/g min) | 0.190 0.312
R 0.970 0.976
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Figure 3. Adsorption isotherms of BB3 on the PSBF and AM-PSBF
at pH 5 and 8. The isotherm experimental data were des-
cribed using the Langmuir (solid lines) and Freundlich
(dotted lines) models, respectively.
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Table 3. Langmuir and Freundlich parameters for BB3 adsorption
by PSBF and AM-PSBF at pH 5 and 8

Langmuir Freundlich
Biosorbent b K
qmax 2 F 2
H R 1/n R
" (mglg) | (Umg) (L/g)

PSBF 51 77 0.130 [ 0.879 | 2.95 | 0.19 | 0.949
8| 20.7 | 0.656 | 0.971 | 14.34 | 0.08 | 0.995

AM-PSBF | 5| 114 | 0.139 | 0911 | 459 | 0.18 | 0.966
8

28.9 | 0.508 [0.963 | 17.81 | 0.10 | 0.996
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e e e
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Table 4. Comparison of Basic Blue 3 uptake by different adsorbents

Adsorption Reference
Adsorbent type
typ ;1: pH max
(©) (mg/g)
Actlvated sludge 20| - | 365 20]
biomass
Powder | Bacillus cereus 25| - | 453 [13]
form i
Coryne.bactermm 2% | 9| 612 [13]
glutamicun
Escherichia coli 251 - | 443 [13]
PS/CAB 251 7 | 442 [21]
| PIPC 2513 7.9 [22]
fmmobilize '\ ite XAD 1180] 30 | - | 289 | [23]
d form
PSBF 25 | 8 | 20.7 | This work
AM-PSBF 25 | 8 | 28.9 | This work
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Figure 4. Efficiencies of BB3 adsorption (a) and desorption (b) in
repeated reuse experiments. The adsorption experiments
were carried out at pH 8, while desorption experiments
were performed at different pHs (S1: pH 1, S2: pH 2, and
S3: pH 3).
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