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Table 1 Crystal size of MOR zeolite obtained from different n(SiO, )/ n(Al,0,) and n(H,0)/ n(Si0,) starting gels

Sample Composition (' mole ratio) Temperature Time Particlesize
Si0,/ Al, O, H,0/85i0, OH " /Si0, seed (C) (h) (nm)
1 30 22 0.36 1% 150 32 >1 pm
2 25 22 0.36 150 32 >1pm
3 20 22 0.36 150 32 ~1 pm
4 15 22 0.36 150 32 790
5 10 22 0.36 150 32 840
6 15 30 0.36 150 32 878
7 15 40 0.36 150 32 ~1 pm
8 15 50 0.36 150 32 ~1pm
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Fig. 1 Effect of n(Na,0)/n(Si0,) rato on patticle
size of the zeolite mordenite samples
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Table 2 Influence of crystallization temperature and aging on the crystal size and crystallinity of MOR zeolite

Composition (mole ratio) Time Aging Particlesize Relative
Sample Temperature H,0/Si0, OH - /Si0, Si0,/ Al,O;  seed (h)  time(h) (nm) crystallinity (% )
M1 170 22 0.36 15 1% 24 - >1 um 95.1
M2 150 22 0.36 32 - 900 69.9
M3 130 22 0.36 80 - 295 92.8
M4 130 22 0.36 80 6 258 95.0
MS 130 22 0.36 80 9 235 95.7
M6 130 22 0.36 80 12 193 98.3
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Table 3 Synthesis runs with addition of different alkali metal salts at 130 C

Sample Metal salts additives M / AL O, Time Particle size(nm) Relative crystallinity (% )

1 - - 80 900 ~1 000 100

2 NaCl 10 76 270 92.3
3 NaCl 30 76 80 93.7
4 NaCl 50 76 370 83.6
5 NaF 10 76 >1 pm 88.8
6 Na, SO, 4 76 60 96

7 Na, S0, 8 76 190 9.7
8 Na, SO, 12 76 370 93.4
9 Na, CO, 4 76 >1 pm 83.9
10 NaHCO, 4 76 >1 pm 80.2
11 CH,COONa 8 76 >1 pm 75.7
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Fig.2 XRD patterns of the product with different particle size

a. sample 3; b. sample 6; c. sample 1; d. standard product
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Fig. SEM photographs of nanocrystal mordenite samples with different particle size

a. sample 3; b. sample 6 ¢. 50 ~80 nm crystals formed sample 3 of primary particle ;

d. 60 nm crystals formed sample 6 of primary particle
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Table 4 Synthesis of Mordenite with small crystallite size under stirred conditions

Sample Crystallization time (h) Product Particle size (nm) Relative crystallinity (% )

12 45 - - -

13 48 MOR 30 82.4
14 52 MOR 250 82.9
15 56 MOR 270 86.1
16 69 MOR 270 93.7
17 72 MOR 280 100

18 76 MOR 270 87.2
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Fig.4 SEM photographs of sample synthesised under starring

a. sample 4; b. 30 nm crystals formed sample 14 of primary particle
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Synthesis and Characterization of Mordenite Nanocrystal

XING Shu-jian' , CHENG Zhi-lin', YU Hai-bin' , XIANG Shou-he’
(1. Tianjin Research & Design Institute of Chemical Industry, Tianjin 300131, China;
2. College of Chemistry, Nankai University, Tianjin 300071, China)

Abstract; Nano-sized mordenite with average particle size less than 100 nm has been hydrothermally prepared. The

factors that influence particle size are also discussed , such as the synthesis parameters , different additive and agi-

tation crystallization. The results indicated that higher molar ratio of NaOH/Si0O, and lower crystallization tempera-

ture, the addition of NaCl and Na,SO, to the system, as well as the agitation crystallization are favorable to forma-

tion of the mordenite with small particle size.

Key words: Mordenite; Nanocrystal; Sodium chloride and sodium sulfate; Stirred crystallization



