Tt £2H 2N A= 1 Vol.42, No.2
2021 4£2 A Journal of Textile Research Feb., 2021

DOI: 10. 13475/].1zxb.20200805106

o 25 4 R MR 4 4 R L
T PR 5 1% O R 4

RGN, TRE, TRE e FRA
(1. BT RERS: i8IS, L8 FEW 241000,
2. WILHE TR MRIARES TRE2ERE, WL #iH 310018)

W OE NIRRT A K BRSO, LA AR 4 kA SR R BRI IS L =il s b T2l T
HA RS MAIE TR A 4, R A B 8/ RE I L0 AN A5 R A RO S5 e A2 454, 4307 1 i il 4%
T PEBR T AE X /K VAR P I P BE R Y R B PR e 5 IR M AL 25 SRR W)« 2 A IS Ml 7 4 1 T 4 rh 2 BE R T 92%
LA RUBE R AR AN FLES K, LR AR FLAR 53 510 1 244. 812 m*/g F 3. 744 nm; TG PERREF AER I E % O,
P IGE AR TSR 5 T S S VA T (100 mg/L) B4R I [k 198. 840 mg/g, 12 WK B R M sl e
F2, [FIBF 454 Freundlich A5 4Y  DL Z 20 [ h &

KGR AEYBIETEORET4E; A IRLTYE; WP W S rh A g Bokab

FESES: TQ 424. 1 MRS A

Preparation of highly hollow biomass-based activated carbon
fiber and its adsorption property to methylene blue
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Abstract In order to improve the adsorption efficiency of activated carbon fiber to colored wastewater,
the activated carbon fibers with highly hollow structures were prepared, using the calotropis gigantea fiber
as the precursor, by phosphoric acid activation and high temperature carbonization. The morphology,
chemistry and pore structures of the calotropis gigantean activated carbon fiber were characterized
systematically by scanning electron microscopy-energy dispersive spectrometer, Fourier transform infrared
spectrocopy methods. Meanwhile, the adsorption properties and mechanism of carbon fibers to methylene
blue were analyzed. The results show that the average hollow degree of calotropis gigantea activated
carbon fiber is more than 92%, and the fiber also exhibits a rough surface and develops mesoporous
structures with the specific surface area and average pore diameter of 1 244.812 m’/g and 3. 744 nm,
respectively. Moreover, the surface of carbon fiber is rich in elements O and P, which constitute the
active surface of carbon fiber. The saturated adsorption capacity of the carbon fiber to methylene blue
aqueous solution with initial mass concentration of 100 mg/L can reach 198. 840 mg/g. The adsorption
process to methylene blue follows the pseudo-second-order kinetic equation. The adsorption to methylene
blue conforms to the Freundlich model, which is mainly multilayer adsorption.

Keywords biomass-based activated carbon fiber; calotropis gigantea fiber; methylene blue; adsorption;

highly hollow structure ; wastewater treatment
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Fig.5 Adsorption rate curve of methylene blue
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