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Abstract : Na, TPA-ZSM-5 with Si/ Al mole ratio of about 130 was synthesized at low
temperature and atmospheric pressure. These intermediate products were characterized by
using XRD, XRF, FT-IR, NMR, and SEM. As a result, intermediate product were differ-
ent from those that synthesized by autoclave method but spectroscopic characteristics of
the final products showed to be in the typical ZSM-5 region. The defect sites were observed
in the final product and removed by calcination at 540C. Na, TPA-ZSM -5, aboveall, was
synthesized at this condition within 48hr.
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Fig. 1. Schematic diagram of experimental apparatus.

Tuble 1. Analytical lines and background

Analytical line
Element| Line Wavelength  Peak | Background
(A) (26)
Si K. 7.126 109.04 107.05
Al K, 8.340 144.61 143.58
Na K. 11.810 17.29 18.75
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Table 2. Composition of the synthetic standard
(unit : wt%)

Standard Element Si0. AlLO; Na,0
Al 90.0 5.0 5.0
A2 92.0 4.0 40
A3 94.0 3.0 30
A4 96.0 20 20
A5 98.0 1.0 10
A6 99.0 05 05
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Tuble 3. Initial mole ratio and chemical analysis of solid products(all calcined)

Initial mole ratio of reactants content in weight %
i .
' Reaction (accuracy + 0.3)
time
) (hr.) Si0, Al;O4 Na0 Si0;/ AlO
Si0, ALO Na;O TPAB H:0 . i
e S T %) | (%) | (%) mole ratio
100 077 48 200 2,300 0 96.40 1.22 1.84 1338
8 96.37 1.35 2.20 123.5
Si0,/ ALOs = 130 16 95.77 1.32 2.40 122.8
810,/ Na:0 = 2.08 24 9740 | 1.29 1.08 1248
Nax(Q/ AlLOs = 62.3
TPAQ/ ALO; = 1299 32 97.47 1.26 110 1354
40 97.26 1.27 0.95 135.1
48 97.38 1.24 0.98 135.3
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Fig. 2. FT-IR spectra of the samples.
(Reaction time:a: 8, b: 16, c: 24, d. 48, d*. 48
calcined)
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Fig. 3. Solid state %Al MAS NMR spectra at 79.
8MHz of the samples.
(Reaction time:a: 8, b: 24, ¢: 32, d; 48, d*: 48

calcined)
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Fig. 4. Solid state ©*Si MAS NMR spectra at 59.

6MHz of the samples.
(Reaction time:a: &, b; 24, ¢:
calcined)

-80

32, d: 48, d*: 48

Z pentasil Z2-F¢ DSRE #9213 4 glenwg
ZSM-5 F7 gelel] o9 #8350 rrf& 545cm '
£ #5% D5R block2d 1,220em ™ #i2] F54
TO, AP A|F27} o] F virbal S —‘BMI w5 47§
o] D5Re| #4 2dEHE vepdh® atepy ],
220cm 'e] F7 $l.29 D5Re) ¢l A -geto] Eol
Pseudo D5R-& 1,220cm “'H} @& F4- vehiis,
545em ™t H-2e] F7t 9o Fig. 521 D5R block
Z Z (A)9} (B)¥ 2] D5R blockg E£§31A ¢of+ A
a),o]go]uq ZSM 5+ (A)<} (B)# 2] D5R blockE

J1

to u'



24 g3z} -

sl =

Tuble 4. Infrared spectral data for zeolites and preparated samples

it . .
Internal Tetrahedra Vibration Zeo 1 e uncalcine sample calcined sample
(em™!) {cm™1) (cm™1)
Asymmetric stretching 1,250~950 1,095(vs) 1,104
Symmetric stretching 720~650 - -
T-O bend 500~420 454(s) 454
External linkages Vibration
Asymmetric stretching 1,060~1,150 1,220(s) 1,227
Symmetric stretching 820~750 800(m) 800
double ring 650~500 545(s) 545
620(sh) 586
626
pore opening 420~300 - -
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F AAAE7A whgo] Aol uhe} wkgA Sl A
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A #Eo) Fom WA Aty Has) 2l o
Folgo] A&s = 34 -& Fuibc) gdebd 27)3E
2F AN E7HA whgo] AldE = A 3 Ao
Ae)7l ol dFa)Ee] Ev7) WaleR vlm9 olF
He7E ARG kg Al7de] oA HelR e Hoeg o
2 A ok et B AT M shetE ol g W
317 A9 gl A2 vehged], uhe 27 A
= ATz Hel7l o dFeve) a5t 3E 4
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ob 4 qlrh o] Tuble 32) XRFY B4 Az w
g 4 qlis whe} o] 27| WI-ERE HFE QA
714 Azl of @FelEel Bz} Ao A s
A& 5L glo] Al AQuied A 7he] o] A 5}A]
7 gotal slolel A zbE|w, ub-g Er)o] HAFE
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Fig. 5. Type of 5-membered ring blocks.
{A) 5-5 block (B) 5-3 block (C) 5-3-1 block

?iO,
o]

4530,(0”)," L A, O;SI—O—AI"O-—SIO,

40H- + AKOH),"

+ 8H,0

I
Si0,

-S|
Nsi—0 VIR

. 7/
-0,Si
! 3- ORs OR,

o]

Fig. 6. The mechanism of ring formation.
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Fig. 7. SEM of the samples. ) L
(Reaction time:a: 0, b: 8, ¢: 16, d: 24, e: 32, f: 40, g: 48, g*: 48 calcined)
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Fig. 8. XRD patterns of the samples.(uncalcined).

(Reaction time:a; 16, b: 24, ¢; 32, d; 48)
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Table 5. Crystallinity of samples in time variation
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Crystallinity(%) Amorphous | Amorphous

13.4

5.8

93.5

96.6

100
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