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Pore structure and Hum d1tY Contro]]ing C haracter stics
O0fM esoporous Silica Synthesized n A cid M edum

JIANG Hong i WANG Yi Ping
( Schoo] ofMaterg]s Science and Engineering W uhan Unversity ofTechno]ogy Wuhan43007Q China)

Abstrac:t The mesoporous si]icamaterial( SH> , with contro]led Pore sjze has heen syn theszed using hexadecy [trieh Y Jammon um hro

m e ( C,I‘AB) as tamp Jate under acidic cond iton at roen temp erature Then §1 has been mod ified by addingL 3 5,1r'methyl
b e zene ("J]\/{B) © $14 IMB The micostucture of samples has heen optained by snall angle X_ray scatering and high resolution

transm s on electron micmscopl’/ the brunauer enmmett teﬂer( BET ) surface area of the products has peen detem ned by means of

njtogen adsotion Theirmosture ahsow tion and desorPtion have heen nvestigated The results shov hat the hum g ity contro]]ing

perfomances of {4+ TMDB are hetter than that of SH
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1] Introducton

The hunidity conto[[in€ materja] s a kind of new
mu [tifunction materia] which can adust ndoor mojsture
autanatical]ly though adsohing and disabsorhing water
fam the afr'! . T this research  the hexadecyltriethy]
anmon um hran ide( CFAB) has heen used as tanplate
under acidic condition at roam femperature to produce
them esoporous silica materia] Then it has been maod 1
fied by adding) 3 5-Trinethylhenzene  TMB) 14

7 EXperin ent

Preparatpn
The SH was ohtaned by the molar canposition of
the ncpPientm xture was | THOS 0. 12 CTAB :9HC]:
130H, Q) In oder omadify 3] IMB was added © he
solutpon with themolar ratio of IMB and CTAB 2 *'.
2.2 (Chamrctergatpn
Snal] angle X_ ray scattering( SA,XS of the sam
pleswas carried out by X-ray diffraction High resou
tion trangm ssion  electron m icroscopy( HRTEM) was
used 10 Ohserve a lattice mag The B E T surfice
area of the products was detemijned hyY means of nitra
gen adsorptpn The water vapor adsorption.desorptpn
isohemals were surveyed apng wih tine
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3 Results and d iscussion

Stucture charcterga tpn

Ordered stucture of mesoporous materjals are
chamcterized by SAXS As shown in Fig | S and
SH-+- TMB both have very intense d iffraction Peaks A f
ter addmg "ﬂ\/{B diffraction peak of SH excurses © |ow
angLe itmeans that SH-+ VB has la€er ntep hnar
d stance and aperture han § The msertTEHM Phota
graph of §{ reveals awe]] Para]le] channe] correPond
ing 10 the sideon view of the tunnel shaped pores The
d ameter of the regular array of channels {S approxi
mate3 4 m

3.1

SH+TMB
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FB 1 SAXSofH and H+ T™MB
( The insert shows TEM Photograph of 3H)
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3.2 Por sgedstrputon

Tah 1 and Fi€ 2 describe hat the Pore sjze dian e
ter of I and S+ TMB are in the regpn ofy ~71m
Canpared with S—l the average apertur’e surface area
and ota] pores volune of 3 TVIB are bigge’r howev.
er the pore syge distrbutpn is narrower

Tah 1 Average apertur§ surface area
pore voljume of §1 and SH+TMDB
Avemnge Surface Tota] pores
Sam ples
aperure g area ,(me g1y voune/(mls g1y
SH 3.931E+01 1. 033E+03 1. 015E+00
F+TMB 4. 925E+ 01 1 156E+ 03 1. 423400
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3 3 Hun gy conto [[ng chamcterstes

Themojsture ahsotion and desorption of §{ and
H+ B are homm n Fig 3 Because their humidity
contro]]ing abilitiesmainly depend on the effctof cap
illary vesse] condense and te surface adsoption?  As
the curves show that the SH has the excellent humidi®¥
conto]]ing characterjstics and through adding he
’ﬂ\/[g the hundify hg treament Perpmance has heen
enhance(
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Fig 3 Moisture absomption and deposition amount
change ajong with tine of SH and 1+ TMB

4 (Conclusions

1) The S whth has been synthesized by usng
CTAB as tanplat under acidic conditon at oan wmn-
Perature has a wel] para]g] channe] comrespondmng to
the view of he tunnel shaped pores And it has he
h Bh hunidity conwo]]ing func tion

2) Through add ing’]l\/[@ it can ncrease the aver
age aperlmg urface area and tota] pores vo]unsa
therefore the humidifying€ treatment Perfomance has
been enhanceq

R eferences

[ 1] RANM Y Review of research and application of ajr hu
midi®y conto][ing materyals jn Japan [ ] Materjals re
VW 2002 11 42— 4

[2] BRANTON P | DOUGHERTY ] LOKHART G et
a] Characterjzaton of porous solds [V [ -ﬂ . Roya] Sa
cety of Chemisty Cambridge 1997 668

[ 3] GAOXH HEDW, WANGX E eta] Effectof tem
Plateson pore structure and Perfpmance of MM — 41
mojeau jar sieveS[ ] Petoleum pProcessg and petra
chamicals 1998 29 57— 6L

[4 GRAGES] XNK SW Adsomton
hole proporton | M), Beijng Chamical hdusvy
Press 1982 38

surface area and

EHN, T =%
(RXEIKFE M AT S TSR, #4 XX 430070)

TQ424. 25

SH ™MB

>

Xk ™ B E T



