http://gks.cqu.edu.cn

% 36 %% 1149 T RKEFFR Vol. 36 No. 11
2013 % 11 A Journal of Chongqing University Nov. 2013

doi;10. 11835/j. issn. 1000-582X. 2013. 11. 020

Be 445 58 SR Pk e 19 o ViV AL b R B 2 g <2

H PUE T4 5k

(HEIRF BIE5LEBFR, 7 M 510640)

W OEFRRERLH-ERRA(PEAOBRK EFTAEMB A Fa 5., @it %R MBwkik
JE BB TA) A eR IR AE R 69 % vk s R AR PESAC 89 %R I 45 14, £ % R A Langmuir, Freundilch 48 82 A % /&
—HAFHTREZBHINFHIRFABEAT TR E T ERMEF BB A FRATHN,
2 R R R W AT 2R 60 OB AR R RIS JE e R JE 64 38 e o % 3% 3%, Freundlich 77 42 4% B 4F M 46 3K R W
ERE., RPN E—BHNFEIR. BAWERAE R A FIRE, RN FHTEILER
EAA A RR B, B AH F2 AS” 4 %) 4 10. 875 k]/mol #= 0. 0515 kJ/(mol « K),

KB RERCHERR ETRE AR AW A F

hESES.TQ4I20. 4 MRS A XEHS.1000-582X(2013)11-127-06

Adsorption behavior of methylene blue on polyethylene-active carbon
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Abstract; The adsorption kinetics of methylene blue (MB) on the sintered high density polyethylene-active

carbon (PE-AC) with respect to the initial dye concentration and time is investigated. The kinetic processes

of MB adsorption is described by applying LLangmuir, Freundlich isotherms models and the pseudo-first-

order, pseudo-second-order and modified intra-particle diffusion models. The results show that significant

increase in initial adsorption rate is observed with the increase temperature and initial MB concentration.

The equilibrium adsorption is well described by the Freundlich isotherm model. The initial adsorption

kinetics is more accurately represented by pseudo-first-order and the later adsorption kinetics is more

accurately represented by pseudo-second-order. The calculation values of thermodynamic parameters

present that the adsorption is spontaneous and endothermic in nature, and enthalpy (AH’) and entropy

(AS?) are determined as 10. 875 kJ/mol and 0. 0515 kJ/(mol « K) respectively.
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xR2 E—R. R/ HFEE G PE-AC RMTEREENHESH
BRI T/C g op/(mgeg ') Ki/min' g, /(mg-g ") R
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R T X} PE-AC W B 7 B 5L 5 44 ) 2= AT E 5
5T PE-AC MR H L 22 S 80 A |
e AL (AG”) J&728 (AH?) R 28 (AS") . AG” ,AH’
K AS? Al it (6) A (7 R EFT A

AG" =— RTIn(K,), (6)

AG’ = AH’ — TAS?, )
Aop Ky Ol W BT i 8 45, L/ mols AG” bR e B
fie 4%, kJ/mol, AH" W it i #2 %% 2% , k] /mol; AS’
S W B Ak B S L kJ/ (mol « KD 3 R S 3 A8 4K
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AG FHFHAKX DL T IEE AL AR AG” 9 A8 bR R
L il 2 1 RS BE 43 5 AS” F AHY, 45 3 0
23 fin .

#£3 PEACHEMTHREZEMNHRAZSEH

AGY/ AH’/ ASY/
(k] « mol™ ) (k] *mol™") (k] « (mol+ K) ")
303 K 323 K 10. 875 0.051 5

—4.714 —5.7430

¢ 3 AT L 85 76 A R VR E T 1 H B
A5 AG” <0, UL IR B2 B R EAT L N 303 K
F & 323 K, AG" M — 4. 714 kJ/mol B %
—5.743 kJ/mol, ¥t B] F+ iR A B T W BE#E A7
AH"=0, 1360 W {2 A8 0 W A AR
3 & i

1) 4 5 900 4y U P 2 9 B A ) T ) T

RhF 35 1) W R SF- 7 %) B R] g g, [ B A R
.

2)PE-AC Xf W W5 85 1 W BE 24 68 AR 47 7% &
Langmuir fl Freundlich Jy 2, H n {A7E 1~2 Z[d],
ULHH PE-AC ) T W B I F S o

3)PE-AC XJ 7. H K& & i W BT iy 399 7% 3 o — 2
By 2F A 5 IAE A o sl R R R, AR
At 3k E R B AR ORI S P R B2 A
KW ARG

SEHK:

L1] EEF, XA, 355K Ak B R B 7E b B i g
BISELT]. RMIR RS2, 2002, 27(6) : 48-50.
WANG Aiping, LIU Zhonghua. Active carbon water
treatment technology and its applicative prospect in
China[ J]. Journal of Kunming University of Science
and Technology,2002, 27(6): 48-50.

[ 2] Ewesi. Aok, bk, & HPERE & L2 A&

HibRmBRmEml] REHA, 2004, 23(6):1-4.

WANG Xiaorui, QIAN Renyuan. JIN Minglin, et al.

Effects of preparation parameters on specific surface

area of activated carbons[J]. Carbon Techniques, 2004,

23(6) :1-4.

Utrilla J R, Polo M' S, Serrano V G, et al. Activated

carbon modifications to enhance its water treatment

applications[ J]. Journal of Hazardous Materials, 2011,

187(1/2/3) :1-23.

L4 ] 28070, BRI B AR oS K BORTE A KA H b iy
ML, BT KRIRHEL . 2009, 37(4) :73-76.
JIANG Jianfei, CHEN Kun. The application of active
carbon water treatment technology in feedwater

treatment[ J]. Heilongjiang Science and Technology of
Water Conservancy, 2009, 37(4). 73-76.



http://gks.cqu.edu.cn

132 T RKFF IR % 36 %
[ 5] Castello D L, Amoros D C, Solano A L, et al. GUO Liang, PENG Xiaofeng, WU Zhansong.
Activated carbon monoliths for methane storage: Dynamical characteristics of methane adsorption on
influence of binder [ J ]. Carbon, 2002, 40 (15): monolith nanometer activated carbon[ ] ]. Journal of

£6]

L7]

[8]

L9]

(10]

[11]

2817-2825.

REFR . XA, SRER. DU TIO, RE (¥ B0 2L & 2 5 19
Wl R rERe o gE )], ZB T K= AAR ¥
JZ, 2008, 25(3) . 279-283.

YU Xueqiang, LIU Ying, ZHANG Guodong. Study on
preparation and performance of formed activated carbon
with deposited TiQ, thin films[J]. Journal of Anhui
University of Technology: Natural Science. 2008,
25(3): 279-283.

e, SERE =, Rl 1. & WHER K L ZSH
JI ) A G P e PERE OS2 M LT ], B BURR B ORE, 2001,
16(2): 1-7.

QIAO Wenming, KORAI Y, MOCHIDA I, et al.
Preparation of activated carbon form II. roles of
activated carbons on the strength of activated carbon
form using a thermoplastic polymer as binder[J]. New
Carbon Materials, 2001, 16(2) . 1-7.

Yates M, Blanco J, Martin-Luengo M A, et al.
adsorption capacity of controlled porosity
LJ1
Mesoporous Materials, 2003, 65(2/3): 219-231.

Yates M, Blanco J, Aaila P, et al.

Vapour

honeycomb  monoliths Microporous  and

Honeycomb

monoliths of activated carbons for effluent gas

purification [ J ].  Microporous and Mesoporous
Materials, 2000, 37(1/2): 201-208.

Thanh D N, Bandosz T J. Activated carbons with metal
containing bentonite binders as adsorbents of hydrogen
sulfide[ J]. Carbon, 2005, 43(2): 359-367.

FRog s W/, RGP, e e B G KT P A
FEzh o = #FAE LT 1. fb T % k. 2008, 59 (11)
2726-2732.

(12]

[13]

[14]

[15]

[16]

[17]

Chemical Industry and Engineering, 2008, 59 (11) .
2726-2732.

HEHE, R, s, 55, TR BLHT S G b
BB AR 2R 43 BT (). K PHBE 2= 4R, 2009, 30 (6):
850-854.

ZHENG Qingrong, YANG Qinrong, GU Anzhong. et
al. Analysis of hydrogen adsorption isotherms on
formed and unformed activated carbons [ J]. Acta
Energiae Solaris Sinica, 2009, 30 (6) :850-854.

Yao Y J. Xu F F ,Chen M, et al. Adsorption behavior
of methylene blue on carbon nanotubes[J]. Bioresource
Technology, 2010, 101(9): 3040-3046.

Haghseresht F, Lu G Q. Adsorption characteristics of
phenolic compounds onto coal-reject-derived adsorbents[ J].
Energy & Fuels,1998, 12(6): 1100-1107.

A.P. Mathews, W.]. Weber. Effects of external mass
transfer and inter-particle diffusion on adsorption.
AIChE Symp. Ser. 1976, 73: 91-98.

Liu F Q. Chen J L, Cheng X M, et al. Binary
competitive adsorption of naphthalene compounds onto
an aminated hypercrosslinked macroporous polymeric
adsorbent [ ] 1.
2004, 16(3): 471-475.

da JUAR . A AR, S RSB AR X B R R &
YR M AT A RS LT, B F A8 i 5 M. 2004,
20(5) :438-444.

MENG Fanwei, PAN Bingcai, LI Xiaotao, et al. Sorption

Journal of Environmental Sciences,

behavior of sulfonates onto macroporous resins[J]. Ton

Exchange and Adsorption,2004, 20(5) :438-444,

(R# A &)



