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Fig. 1 Small-angle XRD patterns of A-SBA-15, C-SBA-15,
and N-SBA-15
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Fig.2 N, sorption isotherms and pore diameter distribution of
A-SBA-15, C-SBA-15, and N-SBA-15
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Fig. 3 TEM images of N-SBA-15 along [110] and [001 ]
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K AP-HNO, AL, 7515 SBA-15 A [a] fr) 4k 24 5%
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IR FF. R 1 B T AP S AL Ab 815 BB 25 14 %
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B WG ; AP b B 4 1) Sl FLAR A0 = 0 RE T A
AP Kb 7y 0 £ 2 AL AR 2 B R 08 7 ) B AR D
Ko BRAAEEM BN 2T WA B B EX AP
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Porosity data of mesoporous silicas after AP-HNO, treatment

mesoporous BET surface area micropore surface area total pore volume pore size micropore volume
silica /m* g™ /m* g™ /em? - g7t /nm /em® - g7
pbmm 594 (712) 47 (135) 1.40 (1.03) 10.4(6.5) 0.01 (0.05)
Fm3m 494 (500) 0 (267) 0.59 (0.30) 7.3 (4.3) 0.00 (0.11)
Im3m 419 (607) 0 (196) 0.71 (0.41) 7.8 (4.8) 0.00 (0.08)
la3d 476 (690) 67 (127) 1.30 (0.88) 11.9(6.8) 0.02 (0.05)

Note: The corresponding calcined sample data in parentheses.
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Ammonium Perchlorate Oxidation for Removal of Organic Templates to form SBA-15 Type Material

YANG Rong-ji', CAl Hua-giang’, TIAN L, JIANG Kai’, HUANG Hui’
(1. Southwest University of Science and Technology, Mianyang 621010, China; 2. Institute of Chemical Materials, China Academy of Engineering Physics,
Mianyang 621900, China)

Abstract: Oxidation of ammonium perchlorate (AP) was used to remove organic templates of ordered mesoporous materials at rel-
atively low temperature (100 °C). SBA-15 prepared by using triblock copolymers P123 as a template was chosen as an example to
demonstrate the AP-HNO, treatment method. The resultant template-free product (N-SBA-15) had a larger pore size (10.4 nm)
and volume (1.40 cm’ - g~') compared to the calcined sample (6.5 nm and 1.03 cm’ - g~'). The IR spectrums show that
N-SBA-15 has a high concentration of surface silanol groups. No framework shrinkage is observed based on XRD results. TEM
images show that N-SBA-15 has a highly ordered two-dimensional hexagonal structure (p6mm). Moreover, N-SBA-15 shows
almost no micropore volumes. Therefore, high quality N-SBA-15 can easily be obtained under mild conditions. This strategy can
also be extended to prepare other template-free mesoporous silicas, such as those with space groups of Fm3m, Im3m, and la3d.
Key words: physical chemistry; ammonium perchlorate; oxidation; mesoporous silicas; organic templates
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