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Adsor ption properties study of hymexazol by functionalized mesoporous
material NTA-MCM-41
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(Chemical Engineering College, Bohai University, Jinzhou 121013, China)

ABSTRACT: Objective To study adsorption properties of hymexazol by functionalized mesoporous
material NTA-MCM-41. Methods MCMC-41 was modified by NTA with two-steps synthesis method based
on hydrothermal growth method after the modification by amino. The optimum condition of the experiment
about NTA-MCM-41 adsorption of hymexazol was found by the orthogona method and the models of
adsorption approach were established including the thermodynamics and kinetics. The advantage of functional
and nonfunctional material was proved by contrast experiments. Results The functionalized mesoporous
material NTA-MCM-41 was better than MCM-41 in the field of adsorption. The optimum condition was 5
mg/mL, the temperature was 70 °C, and the time of adsorption was 9 h. The adsorption isotherm conformed to
the model of Freundich. The adsorption kinetics fit the first-order equation, and the modified adsorbent had an

=R (LNSAKF 2011018).
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excellent regeneration property. Furthermore, the removal rate of hymexazol can reach 50%. Conclusion
After NTA modified, the adsorption capacity can be improved obviously. The functionalized mesoporous
material NTA-MCM-41 has a promising prospect.

KEY WORDS: NTA-MCM-41; adsorption; hymexazol

L , 50 mL , ,
1 5l 8 (5 mol/L), pH
, 11, 10 min,
MCM-41 649
o) (CTAB), ,
30 min, ,
, , 130 C 72 h,
(NTA) , , ,
, , 260 C 2h, 600 C
[2] 6h , MCM-41
[3],
222 et~ L A NH-MCM-41 89451,
&9 MCM-41
, ’ NTA 105 C 24 h, 5 mL
APTS, 45 mL , 50mL 3
- 4 g MCM-41
2 MR5REE 5mLAPTS 50 mL . N,
21 TEAARLE Ho© “
( : ); , 4h,
(CTAB, : 110 C 8 h,
) 3 _ (APTS, ’ NH,-MCM-41 NH,-MCM-41
) _ (NTA, ' ,  01g NHyMCM-41 0.1 mol/L HCL
_ ) ( ’ 100 mL , 5h,
_ ) ( ’ 3 , 100°C 24 h,
))’ (HCl( ’ NH*-MCM-41
’ ) ( ’ 22.3 HHMANIHA NTA-MCM-41 494,
' ' 100 mL 1 mol/L ,
) ( ’ ) NH,-MCM-41 ,
¢ ) 12 h, , , 60 C
(SRIX-8-13, ):
(FAZ004, y , 100 mL 0. 1 mol/L NTA o
(DF-101Z, ); - 24 I ' 0 €
(UV-2550, ) , ’ MCM -‘41-(CITI2)3NH ~NTA
224 AFEBXRGED
22 RWHE D
221 AL T MCM-41 6946 & 0.025 g ;

#3525 ¢g 250 mL , , 0.1 mg/mL



1700 6
A #z1 EXRWERKTE
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Fig. 1 Standard curve of hymexazol
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Table2 The designed resultsof orthogonal test

A B c (mg/g)
1 60 4 7 134.09
2 60 5 8 168.64
3 60 6 9 189.77
4 70 4 8 218.18
5 70 5 9 292.83
6 70 6 7 259.09
7 80 4 9 140.91
8 80 5 7 24053
9 80 6 8 257.55
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Table3 The data about adsorption isotherms of NTA-MCM-41 for hymexazol
Co(mg/g) Ce(mg/mL ) Q«(mg/g) CdQe LnC, LnQ.
1 0.4319 56.81 0.0076025 —0.839561199 4.039712367
2 1.1705 82.92 0.0141109 0.1574310079 4.418238017
3 1.5577 144.23 0.0108001 0.4432103744 4.971409248
4 1.8148 218.52 0.0083050 0.5959752688 5.386877544
5 2.0717 292.83 0.0070748 0.7283695263 5.679592236
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Fig. 11 The adsorption simulated by second order reaction
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Table5 Theresults of regeneration adsor ption experiments of NTA-M CM-41-NH,

(%)
NTA-MCM-41-NH, MCM-41
1 58.47 54
2 57.31 48.3
3 55.67 43.6
4 55.21 40.1
5 52.98 35.6
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