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Preparation of modified activated carbon fiber and

the adsorption properties for heavy metals
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Abstract: Modified activated carbon fiber ACF—Na—HT was prepared by composite modification of activated carbon

fiber (ACF) with sodium hydroxide and high temperature calcination. The activated carbon fiber before and after

modification was characterized by SEM, FTIR and XRD. Adsorption of heavy metal cadmium contaminated wastewa-

ter was studied by ACF-Na-HT, different influencing factors were investigated by batch experiments, and thermody-

namics and kinetics of adsorption were studied. The results showed that the removal rate of ACF-=Na-HT from heavy

metal cadmium contaminated wastewater could reach 98% and the adsorption capacity was 17.7 mg/g. The adsorp-

tion process is in line with Langmuir isothermal adsorption model and quasi second-order adsorption kinetic model.
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ACF-HT and ACF-Na-HT

P P L] A, O RS G ACE 349 52 B B 32 4
PR SO EF eG54, R IR 8 T R E VA, HAE N
I R R LB . ACF-0 1 F B HURE L A7 B W %
% R W) 5 3 ACF—Na 3 T8 (1% 85 4R ) o Jid v , 35 T8 S
JEH s ACF-HT 3R 5 A Pk ) ACF R i — FEA7E 7
B 22 IR W) T 5 ACF—Na—H'T 22 [ i R 30 23 5 R 4
ML, o SR I L PR ORI — 2 ZR B ATAL, &
O IR 2352 m ACK 2 181 A B4R ) 5, 3% 18 Bk
Wy J5 058 s v/ 11 it PR el S B R T Y
2.1.2  #3hsbig 57 (FTIR)

ACF-0F1 ACF-Na—HT (4 FTIR 4N [& 2 fif 7 o

20, 29 3 448 em™ L F2 3L O—H 0 41
HMFFAEIE 2 922 em™ BiF I H B FR R IE FR S 19 1 05

—116—

— ACF-Na-HT
—ACF-0
" \
: 11630
12922 :
'3448
4000 3500 3000 2500 2000 1500 1000 500
¥ /om™

2 ACF-0F1 ACF-Na-HTHJ FTIR
Fig. 2 FTIR spectra of the ACF-0 and ACF-Na-HT
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Fig. 3 XRD spectra of the ACF-0 and ACF-Na-HT
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Fig. 4 Effect of modification methods on removal rates of Cd*
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Fig. 5 Effect of adsorption time on removal rates of Cd**
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Fig. 7 Effect of pH on removal rates of Cd*
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Fig. 8 Effect of reaction temperature on removal rates of Cd**
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Fig. 9 Effect of concentration of NaOH on removal rates of Cd**
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Fig. 10  Effect of initial concentration on removal rates of Cd**
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Fig. 11 Adsorption kinetics model of Cd* by ACF-Na-HT
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Fig. 12 The sorption isotherm of Cd** by ACF-Na—HT
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Table 2 Adsorption isotherm parameters of ACF—Na-HT for Cd*
Langmuir W [} #5574 Freundlich % fff #5575

ACF 0./ K,/ ) )
(mg'g™) (L-g) K " Ky k

ACF-Na-HT 63.6053 0.0062 0.994 3.8325 0.6570 0.9706
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G Ja8 A R0 K I BT P B 4 5 T BICME ACE B I B
SYF WA, ACF-Na-HT 7E 25 °C, pH=7 i} , %} 60 mg/L
AU K T Cd* Y IR B 3R E) 17.7 mg/g, Cd™ %
R385 98.66% . 3l T2 Ko # Ty 2 W B BIF5E 3R WY
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