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ABSTRACT

In this research Organic Liquid Product (OLP) from catalytic cracking of refined
palm oil using Micro Activity Test Unit (MAT Unit) was investigated. The HZSM-5 catalysts
were prepared by heating NH,-ZSM-5 at 550 °C with a range of reaction time from 2 to 6 hours.
The HZSM-5 was obtained and continual changed to pretreated HZSM-5 by flowing the
hydrogen gas under a flow rate of 1 L/hr at the same condition. The characteristic of catalysts
HZSM-5, pretreated HZSM-5 were carried out by BET, XRD and FT-IR. The results indicated
that the catalyst structure was changed from NH,-ZSM-5 to HZSM-5 when it was heat at 550 °C
for 6 hours. Moreover, the results showed that the hydrogen flow rate was not play a role for
preparing the catalyst in term of acidity. TGA method was used to study the range of temperature
that refined palm oil such changing its phase from liquid to gas and 450 °C is the initial
temperature of changing. The study on the posibility in OLP from thermal cracking process
(without catalyst) was carried out at the atmosphere with the flow rate of refined palm oil 1, 2, 4,
and 6 ml/min and GC-FID was used to characterized the refined palm oil before and after thermal
cracking process. The result found that the refined palm oil after using in the process was
shorteyed and the yield of OLP at 500 °C with the Weight Hourly Space Velocity (WHSV) 213 h
1 gave the highest yield, 24 wt%. There were also the studying on the production biogasoline from
catalytic cracking using Al O, catalyst at atmospheric pressure, with reaction temperature of 450,
500 and 550 °C with WHSV of 53, 107, 213 and 320 h' and the catalyst to oil weight ratio, 1:3.
The results from the experiment found that at 500 °C with WHSV for 213 h' gave 92 wt% yield
of OLP and it conclude a possibility in production biogasoline from catalytic cracking however

measuring yield of biogasoline was not necessary sine Al,O, was not interesting catalyst. So it is
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necessary to find the optimum condition for this process by using HZSM-5. The optimum
conditions was at 500 °C with WHSV 107 h” giving the 99 wt% of conversion, 23 wt% yield of

OLP, 80 wt% yield of gas and 57 v/iw% yield of biogasoline.
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Apparent density @ 50°C (g/ml) 0.888-0.889
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4CH, ——» 3CH,,+ CH (2.5)

2n+2 2n-6

Olefins Paraffins Aromatic
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a g a a [ A
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3C,H, + CH, — 3CH,,+ CH,, (2.6)
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Rearrangement R-C-C-C
R-C-C-C-C —> R-C-(IJ*-C —> RCCCH R-C-C-C’ 2.7)

C H-transfer C
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P’s Cracking > P’s+O’s
( __Cracking O’s + O’s
Cyclization > N’s
Isomerization iso— O’s H transfer
O’s
H transfer > P’s
Cyclization > Coke
\ Condensation, Dehydrogenation
Cracking O’s
Deh ti i
N's ehydrogena 102 Cyclo— O’s Dehydrogenatlog A’s
Isomerization > N’s with different rings
Side — chain Cracki .
o I LTSS Unsubstituted A’s + O’s
A’s Transalkvlation; Different alkyl — A’s
Dehydrogenati%n Polyaromatic Alkylation (e
Condensation

Dehydrogenation, Condensation
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iso — P’s
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TR Gray et al., 1994; Sadeghbeigi, 1995; Venuto et al., 1979; 18 Wilson, 1997
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Y aaa Jd a
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117 : Scherzer et al., 1990

Tnsead1auazaumiaues ZSM-5 zeolite
. = 9 A . 2 & 9
ZSM-5 zeolite NgA3 1ATI0519A0 Na,0.A1,0,.5-100 Si0,.4H,0 Fuilulasaasiauuy
orthorhombic MNWUsENOUTN 2-5 LAAININUNUNIVDY channel system 1y zSM-5 "]%i’]xii]ﬂﬁﬂﬁ@ﬂ
Y 1
channel 152nDUTUNININIUNIU oxygen 10 29 (10-membered oxygen ring) @Q@ﬂﬁﬂﬂl@ﬂﬁ@ﬂ
dyd a v [ < Y <3 1 = & ' a =)
channel umumgtﬂmt@mmﬂﬂumﬂu’aﬂ channel 10N (1AAE channel Nﬁu\?“ﬁ@\ilﬂﬂgﬂ'}\ﬁ
° =) o v . v A 1 a A A
(VUIA 5.1 x 5.5 A) ITEIIVUIUNULNUY a YD unit cell §9U channel D149 wUFeuannou
9 Y
° @ [ [ a v v I
Nay (VU1 5.3 x 5.6 A) HAZITEIAIVUIUN VLAY b channel ﬂﬂﬁ@ﬁ“ﬁuﬂﬁ‘ﬂ%@lﬂﬂuﬁ%ﬁlﬂu

]
A v

A ] o\ I Aaa
noveglanlanyaziily 3 4d



24

Mnsznoui 2-5 LEAINININUAIUDS channel system b1 ZSM-5

7111 : Baerlocher et al., 2001
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37 : Scherzer et al., 1990
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d' o j‘ a %] =
M1319N 2-4 uﬁmﬂmﬁmummmawmuﬂﬁimau
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hminTuana 100-105
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gadual, °’c 257

=

NN : Lovasic et al., 1990; Lide et al,. 1992; {1a& Majuki et al., 1993
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Thiam Leng Chew tagaAie (2008) 1411150339801 (Review) NTEUIUNT 1FAUT S
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41 : Thiam Leng Chew et al., 2008
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Palm Oil
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~ a £ A A s A .. .
ﬂW‘I‘]JﬁZﬂ?JTJ‘n 2-9 NSEUIUMIHAATBINAITINIa N haumily Liquid Processing Plant

11 : Thiam Leng Chew et al., 2008
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A a v a 4 a J q ¥ a
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139 Yield
TuTousa | viu wieslnsaiving | gaungi =450 | Yield of Twaiq et al.,
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44.6 wt%
REgr wseslfnseinuy | gungi =450 | Yield of Tamunaidu
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41 : Thiam Leng Chew et al., 2008
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. 1 I a [ 4
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Palm Oil

OLP » Gas + Coke
k

3
»MWisznoud 2-10 Three — Lump Kinetic Model

137 : Ivan Yared et al., 2008
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(@) FAM/
k, OLP (Gasoline,
Palm Kerosene and Diesel
Oil Fractions)
Gaseous Product + Coke
(b)
FAM/ . OLP (Gasoline,
1
Palm » Kerosene and Diesel
Oil k,, Fractions)
k
k22 N k31
Gaseous
k4
Coke = Product
()

FAM/Palm Oil Kk

/ o \ZIA Gaseous

Gasoline
— k,, - ki, kyy —» Product
Fraction

k
Lo T ke, !
k63
Kerosene . pY  Coke
. k53
Fractions ks, v y .4
ks, \  Diesel ks,
Fractions

MnUszneuN 2-11 Kinetic Scheme for (a) The Three — Lump Model, (b) The Four —
Lump Model, and (¢) The Six — Lump Model

N Yean-Sang Ooi et al., 2004
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Brait azAmz (1998) ANEINITHANAIVOUTNFZIAIAY (C, H,,) VUANTIUZATEINS
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% Conversion, TasIiNuLn = OLP +GAS + WATER + COKE x100 % (2.8)

RPO

%Yield of OLP,pg1sinutin = OLP
RPO

x100 % (2.9)

GAS

%Yield of GAS,naiffumssatinmin = o x100 % (2.10)

%Yield of GASOLINE, Tneinunin = %%OINEXIOO% (2.11)
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COKE = hminveeIan (nSu)
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] g:‘ @ Jd A 4 @ Aa aa
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no. CBV 3024E, Zeolyst International Company
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9.

. Valve

. Pressure Regulator
. Flow Regulator

. Rotary Flow Meter
. Six-port Valve

. Reactor & Heater

. Ice Bath & Collect Bottle

Feed oil Bottle

Injection Pump

10. Six-port Valve Driver

11.
12.
13.
14.
15.
16.
17.
18.
19.

T

Solenoid Valve

Solenoid Valve

Reaction Pressure Gauge
Regulated Pressure Gauge

Inlet Pressure Gauge
Temperature Controller (Furnace)
Temperature Monitor (Reactor)
Solid Relay

Programmable Logic Controller

mwiszneud 3 [uaaunuAINNILUIUYDUATBY MAT Unit
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3.3 TUADUAMHUMIANEN
= Y] \ ann
3.3.1 mamsenausalfnsen
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(1) v NH,-zsM-5 Tleu'13% qaingil 120 esruwadoa flunan 24 $2Tua

u

Y o 3 X & 3 o
LL@’JHTJJ'ILﬂ'UVl'ﬁHTﬂ@ﬂﬂ'N?J%u UNTENITITLEYUN

a

) W NH,zsM-5 lindreaumunyl$oondiou (Fumace) faeguwnil
= ~ o ' o 9 [ Y v
550 s Na12 4 uaz 6 52119 szueimsnasesilounna’lulasaudredn
M3lna 20-30 mUmin AapaMInAaoInINIMlsznon 3-2 (A) vzlaanslfnienwiia
HZSM-5
v v
(3) 11 HZSM-5 laanauaeu 2 Tindreaumuoyl§eondau (Furnace)
[y Aa = a & ' o 9| o
A189U1 Y 550 PR UAIFTOE N1 2 4 uaz 6 31 1u9 sznsiiminaaesilounnd
o 1 I [ ES
lulasudiesasinislua 100 mUmin nowiuszeziigl 15 Wil nasniuaaeans
] 1% [ (A aan
naaoslounnalulasoudlednsinis Ina 1 vhr aanmilsznev 3-2 (B) v¢ laansslfnse
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a

aasalfisenyiia NH,[ZSM(5
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Youunalulasaudredns

100 ml/min Flunar 15 1A

ausslnsenviia HZSM s
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ausalfnsenviia HZSM 5

l

Yy A A A
UANAUNGUTIHN 120 °C

Youndallanudiedns | H, 1 Vhr

100 ml/min Wual 15 i

fn391§n3envHa Pretreated HZSM 5/

[B]

. , .
mwilsgneuh 32uaasiuaeumsiasoudnsslfnseinlslunminanes [A] HZSM-5 uay

[B] Pretreated HZSM-5

3.3.2 Tumaumsoan usel§nsen

(1) hwsgusalgnsenldlunhisn udrtlachdinmisenoui 3-3

mwilsgnoud 33luaauiidaduialfnse
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) PaglrennuaulIZIY 50 Ton/in’ Inaasnniea TaslHasowa laasoan

(Hydraulic Press) fanmnisznouh 3-4 Idnarlumssadszuna 30 wi

anilszneui 34uanunisidalaasoan

o @ 1 anan L & 1 [ o
3) ihdnsalisenfiiluurueennnnion udwihliuen
@ hausalgnseniuanlilseuazunss (716 Mesh) vz lagns slfnasend

PNAIN1 NUVIAveIa sl eransasuan ldnnauns

5 _ Dpi + Dpi+1
pi T #
A
1110
D, = YaglaveInzunsan i = 2.83 mm (7 Mesh)
D,., = ¥AJAvesazunTaN i+l = 1.0 mm (16 Mesh)
D,, = vinamasvesoymaniuazuns i+l uAR19eguLAZINId i

Do 2.83+1.0

pi =1.415mm

9
¥ @

Wiu vinamagvesoyman 1 iy 1.415 dadwas
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Spectrophotometer, FT-IR
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e 3 uaasnszurumsansanudu il 1dlumseaa luTouna Taduare3mesiia

1ATNNY (Thermal Cracking)
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