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Preparation of ZnCl, activated carbon from bamboo shoot shell

and its adsorption kinetics
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Abstract; Bamboo shoot shell was used as raw material, and activated carbon was prepared by
7ZnCl, activation. The effect of preparation condition was studied by orthogonal experiment. The ad-
sorption equilibrium and kinetic behaviour of methylene blue onto activated carbon was investigated
by conducting a series of batch adsorption experiments, the adsorption mechanism of which was dis-
cussed from kinetic point of view. The results show that the main preparation influential factor is acti-
vation temperature, followed by ZnCl, concentration, and the activation time. The optimum prepara-
tion conditions are; ZnCl, concentration of 3 mol/L; activation temperature of 400 °C; activation
time of 2h. The adsorption process follows the pseudo second order kinetic equation and the Elovich
equation. The adsorption rate is mainly controlled by membrane diffusion. The adsorption curve fits
well with both of the Langmuir and Freundlich isotherm, the process of which is a favourable adsorp-
tion.

Keywords: ZnCl, ; bamboo shoot shell; activated carbon; orthogonal experiment; adsorption kinet-

ics

TR AT LRI, FLBRZS M R IR 58 RIS R R Rl T A s Al
R PR TEREAY IR, T B T2 MR PEBRER ARSR FR T AR, S 4

ks H . 2016-08-12
HETH . FMEEHE TR H (JA15344)
YEZ T . G (1981- ) , & WA K IR, LU0 B -1, 5T 5 1) 38 1k 2%



55 4 39

90+ ZnCL, T A5 e 5 ST 3 255007 363

20 L B R S g R B = A T
ke, NATTHEEE T T 2 1) B g AR 04 26 0 A LR
R AR BRE TR, an A S B A 5T L E R AR
A7 T R R AL 2R T E SR KOH 3% ki |
H, PO, iGN ZnCL, TG fkik 7 4% Ho ZnClL 7%
i M, Foeteh EAA W 35 0 | R 5E
A, DA AR B S A Ml 8 37 B B 3 i s
A5 YA, B —Fh R R IR 9% Foeiy &
BRI AR LR R4 R Fre b &
RER A EBEH (73, Bk ZnCl, 15465 I
IR MR N T BEMORL, I 52 B 3 ke il 25 0%
Mk, FT AR IRl 52, P R SR I B A
ARSI AL B ) 5558 SR, SR ZnCl
TEAL I 7 ok il £ ZnCL, 16 AL 557 16 Mk, i 2 1
AE S F G M AR ] 4 v M AR T M e 1) R A A
P, I AT ST T 15 1 e X 7 S 1) I ffF 25
SEHUEE, DU SR TR S B 1o 4R A 14 3 2%

1 525§

1.1 XEMH S5

JEORE S5 ORI T Y T 3, B R SE B
e AK R YL, PR 2R AR K DR A i, AL
FEBET R, i e s 25

2y AR W LS EhR S AR, 1Y
oy il W BT L E 2R

A% : 101 A-2E HY #4857 X848 , KTL1400—-
I 75048 =X B | SHZ - 82 FRUME IR 4R 3% 5, TU1901
I AN EE T, BS224S B /0 K1 K F-,80-2
BP0, PHS-3C BIFREE I,
1.2 EMERTE

PR RE AT 0 1 B e My R B e — 2 MR Y
ZnCL VW — BEWFIR]JE T8, PR AR S 20
BEAPH  FE— R MR NI — 2 iR, AR AR
i, FAHE R
1.3 &M W 2R A0 0 B 5L 35 0% Bt & B U E

HRPEAZ (1) TR HEARCE

o TEMERE
W = skt

KA B HAE 668 nm AR G W HT L %
PR R DT 5 37 8 v I Y R 0 1 o
B ARIEAT(2) THA T 6] S 3 Y TR
fiit Q,(mg - 7)o

x 100%. (1)

C,V, - CV

Q=" 2)

Krfre €y, €530 kW BRI BT ¢ B 20 )5 7 HE 3
R EIR I, mg - L7 V,, V.4 50 A W% B i A0
We B S AR AR FR, L s MR A TE PR R

2,8
2 ERSUE

2.1 EMRHIENRESYE

T 2 R A MAT S TR ok 5 i 65 K AR [+
ZnClL ¥R BE 3G AR 1% AL B R4 Sk 1E 28 S5 3
ANHZE W3 RE 3 KF L (3°) IEAR S, IE
LG R GAKFFRAFE 1, IEACL A5 R ank 2
Fiis

®1 EXIBRFRSKFER

Tab.1 Factors and levels of orthogonal experiment
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Tab.2 The result of orthogonal experiment
S InCL¥REE/ (mol - L7')  {HfLIRE/C HALETRE/E R % Q/(mg-g")
1 1 300 2 35.3 13.05
2 1 400 37.8 18.85
3 1 500 4 38.4 16.23
4 2 300 3 33.9 12.43
5 2 400 4 37.0 20.55
6 2 500 2 40.6 17.08
7 3 300 4 38.1 16.88
8 3 400 2 39.2 23.90
9 3 500 3 41.1 22.50
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Fig.1 Effect of contact time on the adsorption of

methylene blue and adsorption kinetic curve
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