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Effect of SO2/ Al,O3 Ratio on Synthesis of
MCM-22, UTM-1 and Kenyaite
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Abstract : The unique porous network of MCM-22 suggests its potentia use in a variety of cataytic processes.
However , it is difficult to synthesze MCM-22 with high dlica because theincrease of SO,/ Al,O3 ratio in the ge
often leads to contaminated zeolites. The synthessof MCM-22, U TM-1 and kenyaite by rotating hydrothermal
crystalization method , using fumed slica, odium aduminate and hexamethyleneéimide (HM 1) as raw materids,
wasinvestigated. It wasfound that SO,/ Al,O3 ratio in the gel was an important factor afecting the product
composgtion. When n(390;)/ n(Al,0;) =30 50, the product was MCM-22 , and when n(90.)/ n(Al,03) =71
190, the product was a mixture of MCM-22 and kenyaite. The fraction of MCM-22 decreased while that of
kenyaite increased with the decrease in dumina content. When n(90;)/ n(Al,0;) =228 609 , 8- membered ring
U TM-1 wasobtained. Pure layered dlicate kenyaite wasobtained in the absence of duminainthegel. The pres
ence of aluminain the gel system was critical for the formation of MCM-22 and U TM-1, but it was not the case
for kenyaite. In the synthess of UTM-1, a shorter induction time was observed. MCM-22, UTM-1 and
kenyaite could be distinguished from each other by SEM though they al had platelet morphology.

Key words: MCM-22 zeolite, U TM-1 zeolite, kenyaite, hydrothermal syntheds, dlica-adumina ratio
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1
Tablel GCompostion and crygtdlinity of products syntheszed under different conditions
Sample Gd compostion Product ‘
n(S0;) n(NaOH) _n(Nad) n(HM 1) n (H20) t/d o Reative n(S0p)
Compostion .1 Y
n(Al03)  n(SOp) n(S0y) n(90;) n(S0y) cryddlinity (%)  n(Alx03)
1 30 0.18 0 0.5 45 7 MCM-22 78 27
2 50 0.18 0 0.5 45 7 MCM-22 100 42
3 71 0.18 0 0.5 45 7 kenyaite + 82 %M CM-22 - 51
4 95 0.18 0 0.5 45 7 kenyaite + 88 %M CM-22 - 53
5 127 0.12 0 0.5 45 7 kenyaite + 77 %M CM-22 - 84
6 173 0.11 0.06 0.5 45 8 kenyaite + 40 %M CM-22 - 143
7 190 0.11 0.07 0.6 45 8 kenyaite + 44 %M CM-22 - 107
8 228 0.10 0.07 0.6 45 8 UTM-1 7 148
9 266 0.11 0.06 0.6 45 8 UTM-1 79 176
10 304 0.10 0.07 0.6 45 8 UTM-1 85 209
11 609 0.10 0.07 0.6 45 8 UTM-1 100 518
12 o 0.09 0.07 0.6 45 8 kenyaite - 00
13 304 0.11 0.06 0.4 45 8 UTM-1 99 -
14 304 0.11 0.06 0.5 45 8 UTM-1 94 -
15 304 0.11 0.06 0.7 45 8 UTM-1 85 -
16 304 0.11 0.06 0.9 45 8 UTM-1 86 -
17 304 0.11 0.06 0.6 50 8 UTM-1 82 -
18 304 0.11 0.06 0.6 33 8 UTM-1 87 -
19 304 0.11 0.06 0.6 25 8 UTM-1 82 —_

Crydadlization conditions: girring rate 90 r/ min, T =423 K
" The content of MCM-22 was caculated by comparing the XRD peaksat 8 =5 10° with those of sample 2.
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Fig3 SEM photosof different samples
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