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Modification of Structure of Pore Wall of Mesoporous Aluminosilicate
to Increase Its Adsorptive Capability for Nitrosamine

GU Fangna, YANG Jiayuan, WEI Feng, ZHU Jianhua"

Key Laboratory of Mesoscopic Chemistry of MOE, College of Chemistry and Chemical Engineering,
Nanjing University, Nanjing 210093, Jiangsu, China

Abstract: A method to control the structure of the silica wall of mesoporous silica materials was proposed for trapping trace amounts of
small pollutant molecules. The mesoporous silica materials containing pore wall defect voids were synthesized by controlling the pH of the
synthesis system and the concentration of the organic surfactant and adding an inorganic salt to control the assembling rate of silica species
on the surfactant micelle or change the form of the surfactant-aluminosilicate liquid crystal. X-ray diffraction, N, adsorption-desorption, 2°Si
MAS nuclear magnetic resonance, and transmission electron microscopy were used to characterize the pore structure of the samples. Volatile
nitrosamine N-nitrosopyrrolidine (NPYR) was selected as the probe to assess the adsorptive capacity of the composites. The introduction of
aluminum species and the creation of structural defects in the mesoporous silica wall greatly improved the adsorption of NPYR. The material
is useful for environmental protection.
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Fig. 1. Low-angle XRD patterns of different MCM-41 samples. AMx-y samples are MCM-41 synthesized using AICl; solution instead of HCI to
adjust the pH value, where x and y represent the Si/Al molar ratio and pH of the reaction system, respectively. AM50-11-z samples are AM50-11
synthesized by adding NaCl, where z is the NaCl/SiO, molar ratio. T-m samples are AM50-11 synthesized with different concentration of CTAB

solution, where m is the H,O/CTAB molar ratio.
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Fig. 2. HRTEM images of AM50-11 (a), AM50-9 (b), AM50-11-0.3 (c), and T-165 (d).

FE i AM50-11 F1 AM50-9 H' Qa/Q, 43 il 2 0.17 FI
0.32, X Ui W BE A & B Ak 28 pH (B BE AR, i 43 B it b
Si—OH )5 5 W7 15 0, B Gk B 47 38 0, X 5 TEM 45
BB pH = 9 INHEY B A 48 G R R, T R
(AL T AR SR A W0, T 3K B (1 e 40 P A A A1) 3 T
(TR 5 A 2 00T ) T 1l A R 1 FL R[] B A AL AL
BE P20 bl — S 45 B AN 58 4 1 ol e i 191,
2.2 HMA

FE A AR R I\ TEHL B, 6 0% 388 0 5 1)

TR, M SR AR A7 ORI SR T P R P R AR, AT
B0 FL AR BE I, DA FLRE (45 £ A DAL N D>
NaCl N, BT A4 i (1) XRD 35475 S8 /N 07 %6 Bk 11
o TE AT 55 08 (L& 1(b)), {H (100) fiT 4 U (4 o7 & Bt
NaCl & ¥ 34 0 i 3 i 1) 7 f W B . v R B, 4
NaCl/SiO, JB /K Lb py 22 38 I 31 0.3 B, X Y FF i
ZHh 4.5 nm B0 F] 4.7 nm. 4k 223 5 NaCl/Sio, &
JR LG 2 0.6 B 1.0 I8, A FAF b (1) (100) A7 5 e A% 5
A7 55, (110) 1 (200) it [l PR AE AT 5 0 A8 73 L T A



270 b

¥R

Chin. J. Catal., 2010, 31: 267-272

-60 -80 -100 -120 -140 -160
3

B3 #mE “Si NMR i
Fig. 3. %°Si NMR spectra of AM50-11, AM50-9, and AM50-11-0.3.
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Fig. 4. SEM images of T-165 (a) and AM50-11 (b).
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Fig. 5. Nitrogen adsorption-desorption isotherms and pore distribution curves of different samples.
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Tablel Textural properties and adsorption capability of different samples
Sample ag/nm Ager/(MPg) Anicrol (M?/Q) Viore/ (CM*/g) Vicro (CM3/Q) Adsorbed NPYR? (mmol/g)
AM50-11 451 1022 0 0.92 0 0.31
AM50-9 4.77 868 41 0.84 0.008 0.30
AM50-11-0.3 4.72 909 38 0.85 0.006 0.42
T-165 4.70 1004 46 1.25 0.008 0.60

The total amount of N-nitrosopyrrolidine (NPYR) passed on sample was 1.30 mmol/g.
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Fig. 6. Adsorption of NPYR by various porous samples at 453 K.
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