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The Influence of M echanical G rinding on the Structure of
M esoporous Silica SBA -15

Lu Luping Ding Dandan Yang Chun

(School of Chem istry and Environm ental Science Nanjing N omalUniversity N anjing 210097, China)

Abstract E flects of grinding on the structure of m esoporous silica SBA-15 syn thesized with different temp hte-rem oval
m ethods w ere mvestizgated The samp les were characterized by N, adsomption-desorption X- ray diffraction ( XRD), bu-
rier transfom i frared spectoscopy ( FT-R), and solid stated SiCP MAS NMR. Ttwas found that he grinding par
tally destroyed the stucture of m esoporous silica SBA-15 resulting in a decrease n bng-range oder aswell as bwer
surface areg snaller pore vokme and dmnishing pore dianeter M eanwhile the grindng ncreased he stuctire de
fects in porewall and them echanical pressure also caused the shrinkage of the unit cell and the decrease in m cropore
vokme For the SBA-15 syntheszed using different temp hte-ran oval m ehods the m echan ical property of the calcned
sanple & superbr to that of ethanotextracted sanple a snaller nfluence on the fomer was obsewed upon grind ing
Ths & because the calcinaton is favorab k to the condensatbn and can paction of silica w alls
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Fig.1 N, adsorption—desorption isotherms (A) and pore size distribution (B) of SBA-15-e (a) before ground, (b) ground
for 10 minutes and (c) ground for 20 minutes
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Fig.2 N, adsorption—desorption isotherms (A) and pore size distribution (B) of SBA-15—c (a) before ground, (b) ground
for 15 minutes and (c) ground for 45 minutes
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Tablel Structural parameters of sam ples

H(min) D/(x10-0m) Sy /(m?/g) V /(an® /g V. /(an®/g) Vi IV,
SBA-15- e 0 70 8% 0. 85 0. 137 0. 16
10 70 689 0. 67 0. 098 0. 15
20 61 644 0.55 0. 107 0. 19
SBA-15- ¢ 0 71 687 0. 67 0. 125 0. 19
15 70 625 0. 62 0. 102 0. 16
45 61 543 0. 52 0. 090 0. 17
t (grinding time), D: BJH ( pore diam eter detem ned by BH method fran the adsomption branches of iso-
thems), Sygpp: BET (BET surface area), V; ( single pomt total pore vohme atP £ ;= 0. B), V, : - pbt
(micropore volme evaliated using t-pbtm ethod).
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(c) BHAE 45 min
Fig.3 t-plot of SBA-15—c (a) before ground, (b)
ground for 15 minutes and (c) ground for 45 minutes

B4 #RAEYIRi%: (a) SBA-15-c FERT, (b) SBA-15-c B
15 min, (c) SBA-15—c # & 45 min, (d) SBA-15-e & BBy
Fig.4 IR spectra of (a) SBA-15~c before ground,(b) SBA-15-c
ground for 15 minutes, (c) SBA-15-c ground for 45
minutes and (d) SBA-15-¢ before ground
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Fig.5 XRD patterns of SBA-15-¢ (a) before ground
and (b) ground for 20 minutes
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Fig.6 *Si CP MAS NMR spectra of SBA-15-¢ (a) before ground and
(b) ground for 20 minutes
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