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Jirawat Panthanit 2007: Synthesis of SUZ-4 Zeolite from Rice Husk Ash. Master of
Engineering (Chemical Engineering), Major Field: Chemical Engineering, Department
of Chemical Engineering. Thesis Advisor: Associate Professor

Paisan Kongkachuichay, Ph.D. 86 pages.

This research aimed to synthesize SUZ-4 zeolite using rice husk ash (RHA) as a raw
material via a hydrothermal process. The structure directing agent used was tetraethyl
ammonium hydroxide (TEAOH). The molar ratios of silica from RHA:Silica sol were varied as
following: 0:100, 50:50, 70:30, 90:10 and 100:0 while the other conditions were controlled as
following: SiO,/AlL,O, = 16.21 - 33.28, TEAOH/ALO, = 2.6, KOH/AL,O, = 6.47 - 8.60,
hydrothermal temperature at 145 - 165 °C, starting pressure 1 atm, rotation speed at 250 - 550
rpm, and time hydrothermal at O - 4 days. The results show that zeolite SUZ-4 could be
synthesized at the RHA: Silica sol of 0:100, 50:50, 70:30 and 90:10, SiO,/Al,O, = 16.21, 21.20
and 26.21, KOH/ALO, = 7.35 and 7.9, The optimum condition for synthesis of SUZ-4 zeolite
from Rice Husk Ash (RHA) was found at following condition: hydrothermal temperrture at 150
°C, rotation speed at 250 rpm and hydrothermal time 4 days with the molar ratios of silica from
RHA:Silica sol at 50:50, SiO,/Al,O, = 21.20, KOH/ALO, = 7.90. The maximum yield of 100 %
zeolite SUZ-4 was achieved. In addition, the obtained SUZ-4 crystal has a needle-like structure
having average diameter of 0.13 Llm, average specific surface area of 545 mz/g, and average

pore size of 5.3 A

Student’s signature Thesis Advisor’s signature
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Zeolite Number of Oxygens in the Ring 10 x Aperture Dimensions, nm
Chabazite 8 3.6x3.7
Erionite 8 3.6x5.2
Zeolite A 8 4.1
7ZSM-5 (or silicalite) 10 5.1x5.5;54x5.6
ZSM-11 10 51x5.5
Heulandite 10 4.4x7.2
Faujasite 12 7.4
Zeolite L 12 7.1
12 7.0
Mordenite 12 6.7x7.0
Offretite 12 6.4

11 : Gates (1992)
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111 : Gates (1992)

M3199 4 VUAINYAVDI TUANAAN 9

Molecule Critical diameters "A) Molecule Critical diameters ("A)
Hydrogen 2.4 Ethyl mercaptan 5.1
Oxygen 2.8 1-Butene 5.1
Nitrogen 3.0 trans-2-Butene 5.1
Water 3.2 1,3-Butadiene 5.2
Ammonia 3.6 Cyclohexane 6.1
Methane 4.0 Benzene 6.7
Ethylene 4.2 Toluene 6.7
Ethane 4.4 p-Xylene 6.7
Propane 4.9 m-Xylene 7.1
n- Butane 4.9 o-Xylene 7.4
Propylene 5.0 Triethylamine 8.4

N http:// www.sigma-aldrich.com/technical bulletins/molecular sieves.htm, March 30, 2003.
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Ca) (b L

] =) )
NN 3 Tmmé”"umﬁﬂgﬁmmcﬁa"laﬁ Secondary Building Units (SBUs): (a) single four ring
(S4R), (b) single six ring (S6R), (c) single eight ring (S8R), (d) double four ring (D4R),
(e) double six ring (D6R), (f) complex 4-1, (g) complex 5-1 448 (h) complex 4-4-1

111 : Dyer (1988)

H ° ' 4 ey qe .
M13199 5 MITWUNNGUYOIT 1o TaAn 11 Secondary Building Units

Group Secondary Building Units (SBUs)
1 Single 4-ring, S4R
2 Single 6-ring, S6R

3 Double 4-ring, D4R
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A13199 5 (919)

Group Secondary Building Units (SBUs)
4 Double 6-ring, D6R
5 Complex 4-1, TSO10 unit
6 Complex 5-1, T8O16 unit
7 Complex 4-4-1, T10020 unit

117 : Breck (1974)
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Na,0-ALO,-5i0,-H,0 Fuiluszuumilslumsdunsizridolad (Breck, 1974)
NaOH (aq) + NaAl (OH),(aq) + Na,SiO, (aq)
T = 25 o9 usaIFoe
[Na (AlO,),(Si0O,)..NaOH.H,0] (Hydrous aluminosilicate gel)
T =25 04 175 e usaiieod

Nqi[(AIOZ)j(SiOZ)y]. xH,O + Solution (Zeolite phase)
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Haturation

Timne

A z 9 a A J Yy 9 an
NNN 4 ﬂlumaumiagmﬂmmgmmazﬂ15mﬂcﬂa"la@Lmm‘lu;ﬂmmmmumawam (I‘JJﬁ

A0an3) NUTLEZIAT (¥ 119)

11 : Hawkins (1981)
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