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Abstract: Molecular sieves 8-MCM—-41 12-MCM-41 and 16-MCM-41 were synthesized using alkylammonium salts C, TAB of different alkyl chain lengths

(n=8 12 16) as templates. Dynamic adsorption of toluene o-=xylene and mesitylene on these mesoporous molecular sieves was studied. The results show

that the mean pore diameter can be adjust to 4. 1 nm 3.2 nm and 2.4 nm by decreasing the alkyl chain length. The amount of toluene and o=ylene

adsorbed increased significantly as the mean pore diameter decreased. There was little increase in mesitylene adsoption due to diffusion. The adsorption

isotherms showed that the adsorption of VOCs on molecular sieves with a pore diameter of 2.4 nm followed Langmuir monolayer adsorption; when the mean

pore diameter was larger than 2.4nm the adsoption appeared to be multilayer with capillary condensation observed.
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d oo /nm ay /nm D/nm
8-MCM—41 2.9134 3.3641 2.4
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16-MCM—41 4.3919 5.0713 4.1
ag ag= 2 dyg/ 3" D D = aq -
1 Michael ~ (1997)
2 . 2
MCM—41
( Kim et al. 2006) 3 MCM-41
( 0.4 cm™g ™

8-MCM—+41
30%
1997; Beck et al. 1992)

( Michael et al.

8-MCM-41

2.4 nm 4.1 nm.

2 MCMH41

Table 2 Structural characteristics of MCM—41 samples

H(m*g™")  /(mwPg™')  /(em¥™g™") (em™g™')
8-MCM-41 678 330 0.45 0.14
12-MCM—41 974 0 0.58
16-MCM—41 885 0 0.86
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Fig.4 Breakthrough curves of different VOCs on mesoporous molecular sieves( GHSV: 30000 mL+h ~'sg~! 7=30 C €, = 1500 mg*m ~3)
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Table 3 Adsorption properties of different VOCs on mesoporous molecular sieves

Vocs /(mgeg") /( mgem %) /( *nm72) /(mg*g™") /min
8-MCM—-41 64.7 0.095 0.65 43.9 120
12-MCM+41 36.9 0.038 0.26 15.2 78
16-MCM—41 23.4 0.026 0.18 11.4 65
8-MCM-41 211.5 0.312 1.84 144.3 460
12-MCM—41 122.0 0.125 0.74 60.6 345
16-MCM—41 75.7 0.086 0.50 39.7 180
8-MCM—41 221.9 0.327 1.70 191.4 480
12-MCM 41 361.3 0.371 1.93 219.5 950
16-MCM—41 148.3 0.168 0.87 106. 6 597

30000 mLeh~'eg~!

30 C €, =1500 mgem 3,



1 MCM-41 VOCs 127
43.9  144.3 mgeg™' 0.22 g+g™'
3~4 12— VOCs
MCM-41 4e¢ 8-MCM—41
8-MCM-41 12—
MCM—-41  16-MCM-41
v . 5a
3.2.2 VOCs VOCs
5 3
VOCs( . . ) .
Sa 8-MCM—41 2.3 enm”’ 5h
p/po >0.004 .
12-MCM-41
16-MCM—41
. 8- MCM—41 12—
5b.5¢ MCM-41
VOCs

B A AR R B A 7 A A nm D)

AL AL BEF 1) A3 T8 AC A onm™)

b 46 A

i AR A A o B
T

] ! ! | 1 ]
0 0.002 0.004 0.0006 0.008
PiP,

- / _‘7_7_7—“
L / —m— 8-MCM-41
/ . = -
.- = —a— 12-MEM-4]
L [/.' —o— 16-MCM-41

o

! ! ] ! ] 1 !
0 0.001 0,002 0003 0.004

PiPy

5 VOCs ( 30000mleh ~leg~! 30 C)
Fig.5 Isotherms of VOCs dynamic adsorption on mesoporous molecular sieves ( GHSV: 30000mLeh~'sg=! T=30 C)



128

32

VOCs 12—
MCM—41
16-MCM—+41
Sc
12-MCM-41
8-MCM—41
8-MCM-41
4 ( Conclusions)
1)
MCM-41 . N
8
2) MCM-41 N
8-MCM-41
(1977—)
40 15 5 . E-mail:

luhf@ zjut. edu. cn.
(References) :

Beck J S Varrtuli ] C Roce W J et al. 1992. A new family of mesoporous
molecular sieves prepared with liquid crystal templates J . J Am
Chem Soc 114(27) :10834-10843

Beck J S Vartuli J] C Kennedy G J et al. 1994. Molecular or
supramolecular templating: Defining the role of surfactant chemistry
in the formation of microporous and mesoporous molecular sieves

J . Chem Mater 6( 10) : 1816-1821
.2007.
J. 25(6) 14042

Cen C P Chen D S Lan R H et al. 2007. Experimental study on
treatment of waste gas containing toluene by absorption J
Environmental Engineering 25( 6) : 40-42( in Chinese)

.2010. VOCs
I 30(4) : 442447

Huang HF Chu X Lu H F et al. 2010. Dynamic adsorption of volatile

organic compounds on two kinds of mesoporous molecular sieves
J . China Environmental Science 30(4) :442-447( in Chinese)

Kim H Jaffe P R. 2007. Spatial distribution and physiological state of
bacteria in a sand column experiment during the biodegradation of
toluene J . Water Research 41( 10) : 20892100

Kosuge K Kubo S Kikukawa N et al. 2007. Effect of pore structure in
mesoporous  silicas on  VOC dynamic adsorption/desorption
performance J . Langmuir 23( 6) :3095-3102

Kim K J Kang C S You Y ] et al. 2006. Adsorption-desorption
characteristics of VOCs over impregnated activated carbons J .
Catalysis Today 111(3/4) :223-228

.2008. Au Lag g Sry , MnO;4
] 59(4) :892-897

Lu H F Huang H F Liu H Y et al. 2008. Catalytic combustion
performance of Au doping La, ¢ Sry , MnO; perovskites J . Journal
of Chemical Industry and Engineering 59 ( 4): 892-897 ( in
Chinese)

.2004. MCM-41
J. 20( 1) :65-69

Liu L Zhang GY Dong J X.2004. Effects of different templating agent
on the struction of silica MCM—-41 mesoporous molecular sieves J .
Acta Phys-Chim Sin 20( 1) : 65-69( in Chinese)

Michael G Iris L Klaus K. 1997. The synthesis of micrometer-and
submicrometer-size spheres of ordered mesoporous oxide MCM-41

J . Advanced Materials 9( 3) : 254-256

Nikolajsen K Kiwi-minsker L. Renken A. 2006. Structured fixed-bed
adsorber based on zeolite/sintered metal fibre for low concentration
VOC removal ] . Chemical Engineering Research and Design 84
(7) :562-568

Wu CY Chung TW Yang T C K et al. 2006. Dynamic determination of
the concentration of volatile alcohols in a fixed bed of zeolite 13X by
FTHR ] . Journal of Hazardous Materials 137(2) : 893-898

.2008. I 20
(5):637-643
Wang D J Liu Z N Li X L et al. 2008. Mesoporous zeolite materials
J . Progress in Chemistry 20( 5) : 637-643( in Chinese)
Lingai Luo .2006. VOCs  MAC
J. 57(6) :1357-1363

Xie L'Y Luo L G Li Z.2006. Measurement and simulation of adsorption
isotherms of VOCs on MAC ] . Journal of Chemical Industry and
Engineering 57(6) : 1357-1363( in Chinese)

.2009. M . : .54

Xin Q Luo M F. 2009. Modern Catalytic Research Methods M .
Beijing: Science Press. 5-7( in Chinese)

. 2004. M .
.567-570

Xu R R Pang W Q.2004. Chemistry—Zeolites and Porous Materials M .
Beijing: Science Press. 567-570( in Chinese)

Yuan Z Y Zhou W Z.2001. A novel morphology of mesoporous molecular
sieve MCM—41 ] . Chemical Physics Letters 333(6) :427-431

.2001. MCM—41 I
15(1) : 29-34

Zhang B Shen L Zhou C H et al.2001. Synthesis of silica mesoporous
molecular sieve MCM—41 ] . Journal of Chemical Engineering of
Chinese Universities 15( 1) : 29-34( in Chinese)

.2009. /
I 31(4):38-41

Zhou C H Lu H F Zeng L et al. 2009. Relative performance of zeolites
and actived carbon in gaseous phase adsorption and desorption of
toluene J . Environmental Pollution and Control 31(4) :38—41( in
Chinese)



