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A7t wol &H8 AL E = silicalite(end member of ZSM-5) & 2.55 Na;0-5.0 TPABr-100 SiO»-2800
H,0 24822 180°C A4 74z wgA1# F435tch. Silicalite TS 98 Bz Wg-EEo] BAR autoc-
lave £ W37 T 1FHZE 4] Aot E5ARY 9F4 oz oA dHE A, vhee
30 R 50GeAM UG 30 L 506G nEHs N F4H silicalite &] Ha ¥ AW 237 59
2339 169X $48 2580 dReA 2oEYn, 285 4% A 55% A=A oF 11 w7} 27}
HU 16 oA Dol silicalite 29 BF#I7)E 1 o)A 7 doll 23 A 93717+ 5844 50—70 ym o
EAI vbE, 30 B 50G oA dojR AAe yEas)e 160—190 ym 2 2—3 9] F71E A7 Jehygo,
S 501808 402 13N s YT AP Ao FREA 2 DAl o] AA Uebdo] =5 Qo).
d2ZM 50G 3ol A @A 2 WA 3Uzke] wre Fo| FF 135 um =9 silicalite ZA o] WA= vz
wE A1 43 eA (first growing stage) & R Q3, oo} 5 doll °|2717AA HF 200 um HES] AAHo] H=
- W2 A 2 AAAA (second growing stage) 7t HA AT 919 2 GA AP FHH oA dojx HupaA
7% 747 190 R 300 um oAk, nEYo] AR A, HF, Lo H silicalite 29 F7)o) n)x)E=
FEFE Bt M) =9sigr.

Abstract : Highly-siliceous dealuminated zeolite, silicalite(end member of ZSM-5) was synthesized from a
batch composition of 2.55 Na,0-5.0 TPABr-100Si0,-2800H,0 at 180 °C and at times ranging from one to seven
days of reaction time. Autoclaves containing the synthesis mixture were centrifuged within the specially-equipped
convection oven to provide an elevated gravitational force field like 30 and 50 G. Tests were also conducted
at normal gravity. For synthesis performed under elevated gravities, average and maximum crystal sizes were
substantially greater than those synthesized under normal gravity and product yields were also found to be
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affected by elevated gravity ; that is, product yields were substantially enhanced under elevated gravity from
4 % to 55 % with respect to normal gravity. The average crystal sizes of silicalite synthesized at normal gravity
were 50 to 70 ym over an entire range of reaction time, one to seven days while the average crystal sizes
synthsized under elevated gravities, 30 and 50 G, were 160 to 190 ym respectively. For the elevated gravity,
in particular, two seperate nucleations and growths were observed. For examples, at 50 G, large crystals of
200 ym were produced through the second growing stage after 5days of reaction following the rapid first
growing stage where fairly large crystals of 135 ym were produced only in 2 days of reaction. The maximum

crystal sizes obtained through the above two growing stages were 190 and 300 um, respectively. A discussion

of how elevated gravity affects nucleation, growth, yield and crystal size of silicalite is presented.
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Table 1. Molar Ratio of Reacting Species

Species Ratio
Si0,/ALOz* 0
H:0/Si0. 28.0
OH /SiO;, 0.051
Na*/SiO, 0.051

A*/SiOz 0.050

* DALOE E7) WS EA oz A9H,
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Fig. 1. Schematic partial cross-sectional views of a
centrifuge oven from (a) the side and (b) the

top.
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Fig. 2. Schematic diagram of overall experimental
procedure.
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Fig. 3. Powder X-ray pattern of silicalite produced
at 30 G after 5days of reaction.
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Fig. 4. Average crystal size vs. reaction time for silicalite produced from the duplication at (a)1, (b) 30 and

(©) 50G.

* Scanning Electronic Micrograph of Silicalite ob-
tained after 6 Days at 30 G

* Scanning Electronic Micrograph of silicalite ob-
tained after 6 Days at 50 G

Fig. 5. Scanning electron micrographs of silicalite obtained after 6 days of reaction at 30 and 50 G.
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Fig. 6. Average crystal sizes of the largest 10 % vs. reaction time for silicalite produced from the duplication
for (@) 1, (b) 30 and (c) 50 G.
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Fig. 7. Optical micrograph of silicalite produced after 5 days of reaction at 1 and 30 G.(Mag. 50X)
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Fig. 8. Percent yields vs. reaction time calculated from the duplication of the synthesis of silicalite at (a) 1,

(b) 30 and (c) 50 g.
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