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a
UNN 2
= av o d 8/
N B LASITUIENILNEIUDY

(Saturated Fatty Acid)

2.1

2.1

21.60

4491

56.98

90.52

2

(Unsaturated Fatty Acid)

180 °c

78.40
55.09
43.02

9.48



211 (Fatty acid)
L N (CHDMe s CH3
Caboxyl End Flydrocarbon Chain
4-30
16-18
(Palmitic Acid)
(Oleic Acid)
CH2=(CH2M-COOH Palmitic Acid (CHQ
CH2=(CH2)16COOH Stearic Acid (C180)
CH2=(CH2)7-CH=CH- (CH27COOH  Oleic Acid (C.8))
3
1. (aturated fatty acids) (double bond)
CnH2n0 2 Laurie acid, Myristic acid, Palmitic acid,
Stearic acid Arachidic acid
2. (Unsaturated fatty acids)R 1 ,
(monounsaturated) CnH2n20 2
Palmitoleic acid, Oleic acid, Linoleic acid Linolenic acid
3. (Fatty acids of unusual structure)

hydroxy and dihydroxy acid,
acetylenic acid, cyclopropenoid acid, epoxy acids, keto acid, cyclopentenoid acid,

furanoid acid



2.2

2.2.1

2.2.1.1

2.2.1.2

2.2.2

fae «
* inn*

(Catalysis reaction) (Casumano, 1978; Satterfield, 1991)

(Homogeneous Catalysis Reaction)

(Heterogeneous Catalysis Reaction)

» oo &



2.3 ( | 2534)

2 (precipitation
method) (impregnation method)
2.3.1.
2
2.3.1.1
2.3.1.2 (coprecipitation)
2
(catalyst precursor)
pH
2.3.2
2.3.2.1 (wet impregnation)
2.3.2.2 (dry impregnation)



24

2.5

251

1000

Hybridization

(active carbon) (Bansel, 1988)

(Aromatization)

2534)

11 '
]
(activation)
(Pyrolysis) ,
2p 2
1 2n
1 (Sp2 hybridization)



(sigma bond)
(pi bond)

(tar)

Riley (1974)
2

252

Mukher Jee (1947)
1

(resonance)
( 2541 Bansel, 1988)
2
3
(active surface area)



2.5.3

2 8§ ( aturated valencies) (octate law)

(chemisorb) 400-
500

carbonyls, phenols, lactone,
aldehyde, ketones, quinones, hydroquinones, hydroguinone

200

21 ' ( . 2541)



10

800 - 900

-OH  -CH3

O e L
HCl {H,0
CRH :
2.2 ( , 2541)

254

261 ' (zeolite) ( ,2541; Breck,1974)

(K) (Mg) (Ca) (S) (Ba)
(Framework structure) 3

(Si044 (AI045 23

2.3



(tube)

Xty
yIX

(ring)
6,8 10 12

(ideal crystal)
(aperture)

(calcination)

(empirical formula)

M 2 AID 3XSi024yHD

(S0/

M 2n [(AI02X(Si02y].ZH2)

M

0.3-1.0

(leaching)

1
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26.1 ( . 2540; Dyer, 1988)

1840
(Dehydration)
(spongy-framework)
1909
Mchain
“Molecular sieving”
Corporation
A 1956
A
Union Carbide
1948
A
2,000
(1862)

analcime  Barrer (1951)

(Hydrated zeolite)

1845
J.T. Way
chabazite
1925
11
.. 1932
chabazite
(framework) Union Carbide
faujasite
Milton (1959)
1972
7,000
1862  Breck



1980

26.2

24

! 40 100
( , 2541)
(primary building units)
(Si044 (Al045

24
(secondary building units)
2.5
= a3l

2.5

13



3 (polyhedral units)

< i '3
51U 2.6 miselasaFiegunsamanauihresilalas

(Si044
02 ( 044  (AIO45
(AI02 (A0 (AIOJ5
2.1
0 0
/ % + v As \ \|/
! (Si0J4 (Si04J

2.1

2.6

14
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(AI02  (Al045
(coulombic force)
(AI04)5

(polar molecule)
(aperture)

(shape and size
selectivity) 2.8
(Molecular sieve)
ZSM5  HY

(ail cracking)

b)

- Twndlalae
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L Analcite Group

4ring  6-ing 2 analcite
laumonite 2.9
2. Natrolite Group
4-ring unit 4
3 natrolite, edingtonite  thomsonite

8-ring channel system 210 ()
3. Chabazite group
6-ring
Offretite  Erionite 211
4, Phillipsite Group
4ring (Up)  D(Down) 3
Phillipsite ~ Gismindite uubD
Li-ABW)  yugawaralite single 4-ring 2.12
5. Heulandite Group
5-ring 4 4-ring 2

brewsterite
210 () block
healandite stibite
5-ring 213()
6. Mordenite Group
5-ing 4
T mordenite, epstilbite, bikitatite, dachiardite
( 2.14), ZSM-5 ( 215 ZSM11
7. Faujasite group
3 sodalite, A ZK-5

2.16
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8. Melanophlogite Group
interwoven layer 12 14-hedron

12-hedron 5
6 ring ZEM-39 ( 2.17) melanophlogite (
2.18)
9. Lovdarite Group
4ring  8ing sharing 3-ing
intersection 2 9-ing 2.19

29

) analcite ) laumonite

L)) : ) %

2.10
) natrolite ) brewsterite ) ZSM-5
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Y

« (€]

211 Offretite  Erionite
) Offretite ) C-Project of Offretite ) Erionite ) C-Project of Erionite

¥

317 2.12 uansanelia 3 uuu Aa UUDD, UDUD uaz UDUU

f % N
a1
2.13

) Heulandite ) Mordenite Group

)
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2.14

) Epstilbite ) Bikitaite

) Dachiardite ) Ferrierite

) Mordenite

Y} NEAR-CIRCULAR 10-RING

(DA S4 A) -

Z1IG-ZAG CHANNEL

ZSM-5

2.15
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ZK-5

R

A
LI A
. P>
b
ANV o)
¥ Wy e
v
i
N whise -y’
- M - S
A §
) 8
oy . * o
i 5
|res o
Ao \
2 :
'
e N
o B
- )

-
2.16

Z3M-39

2.17

elanophlogite



i E <aw  ?
v yntHnimawn”aiaa 4

f Al
2.19 Lovdarite
) a ) b
2.6.3 1 (Breck.1974: Dyer, 1983)
(natural  zeolite) ' (synthesis
zeolite) 40
150
(mono or divalent
bases)

faujasite, erionite, offretite, chabasite, gmelinite,
mordennite  heulandite
hydrological system

Saline, Alkaline Lakes 2

ard region semiarid region

close ring clastic material ~ basin edge
lake chemistry

Saline, Alkaline soils . Saline,

Alkaline soils arid region semiarid region
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Marine Sediment

Open Hydrologic Systems
porous pyroclastic vitric ash
Hydrothermal ~ Systems

ordenite clinoptilolite :
analcime ~ laumonite

Burial diagenetic systems

Magmatic ~ Systems

imertitial ~ globules

(NH&H) hydrothermal
treatment

(sodiumaluminate) (aluminiumsulfate)
(Si02  silica sol, fumed-silica  sodium waterglass
quaternary ammonium

200



SIA
SilAl 1 Al-
0-Al AID3 mordenite SIAl
10 SilAl
2.6.4
1 (Hydrogenation)
(Alkylation) , (Isomerization)

2. (Sorption agent)

3 (Water softener)

4, (lon exchange resin)

5 (Detergent builders)

(Capacity) (Kinetics)
2.1 (Thermal Cracking)
( ", 2534 , 2537; Satterfield, 1991; Schobert, 1991)
C, - ¢4

23

(Free radical)



1 (Initiation)
2. (Chain carrying)
3. (Termination)
2
2.8 (Catalytic cracking)
L
tertiary ion
jon  primary ion
------------------ ) R,CH=CHR2+ H2
rkh=chr2 +H+ -eeeeeeemees ) R,CH2C4HR2
2
[

R,CH2C+HR2 HCH2CHR2 > ch#?2

24

secondary



(hydride transfer) !

FACH-CHHR2 + RLHCHAR4 - RICHLHR2+ RLACHR4

CH3 ch3
j3-scission
3 , !
Primary carbonium ion
RCHCHRE  —eoemeee- ) RL=CH2 + +CHXR4
ch3 ch3
! 1

secondary carbonium ion
R* + CH2=CHCHZCHZR2

RICHZAAHCHZACHR2
rk2 + RICHAH=CHZ2
R, =H (3-scission
chdhchZhzr ---meemer ) chkh=ch2 + +rch?2
(3-scission

CHXH=CH2 + H+---» CHXHHCH3 (isopropyl carbonium ion)

Isopropyl carbonium ion

dehydrocyclization
(3-scission olefinic carbonium ion

25



allylic carbonium ion

cyclohexadine
RCHXLHLHAHAH=CH2 ) RCHCHLH2LH2CH=CH2
R H
G S
R H

H
ij<H R,CH=CH, ij s R
)
ij @Olefm @' 4©

2.9 (Hydrocracking)

26
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2.10 Crude oil evaluation ( , 2537; Satterfield, 1991)
Gas
chromatography (Boiling range)
5-10
L IBP (Initial bailing paint) 200
(Gasoline fraction)
2 200-250
(Kerosine fraction)
3
4, 250-370
(Gas oil fraction)
) 310 (Residlue)

(Feed stock)
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211
Adjaye et al. (199)
(Hybrid Catalysts)

HZSM-5 fixed-bed
1
1 (Weight Hour Space Velocity, WHSV) 18-172
330-410 - HZSM-5
(Selectivity)
310
(Organic Liquid Product, OLP)
HZSM-5 (H,) 0-40
HZSM-5
13-27
( HZSM-5 (H)
)
Prasad et a. (1980)
(The Shape Selective Zeolite Catalyst)
(Canola oil HZSM-5
fixed bed
(Conversion)
(Selectivity)
60-95
60-70

G C4



Twaiq et al. (1999)

14

3
(Acidity

USY

- HZSM-5

WHSV

WHSV

- USY

29

(Regeneration)

600 1
fixed bed
350-450 (WHSV)
HZSM-5 3 Ultrastable Y(USY) ' 1
HZSM-5-USY ~ HZSM-5-
10 20 30 HZSM-5
K-HZSM-5
HZSM-5 350
1 28
HZSM-5-USY
HZSM-5 HZSM-5-
R
15
WHSV
0.54 - 0.56
350 - 450 WHSV
0.56-0.74
0.8
400 - 450 WHSV

WHSV



3u

- 3 HZSM-5 (3 Sy
HZSM-5
USY (3
HZSM-5 HZSM-5
K-HZSM-5
HZSM-5
HZSM-5
HZSM5 - USY
HZSM-5 HZSM-5 - (3
Katikaneni et al. (1996)
HZSM-5 C2-C4
fixed bed
400 - 500 (WHSV)
1.8-36
C2-C4
25.8 500 WHSV 18
0.5 HZSM-5
Twaiq et al. (2003) '
MCM-41 fixed bed
723 MCM-41
1 SlAl 50 550
- 1200 18- 28



MCM-41

MCM-41
08

(2544)

20
30 - 60
1 10 %
(GO Simulated Distillation)
1
400
60
5345

5.08

(Palm Kernel Oil

380 - 430
0- 75

0.8

31

(Paim Olein Ol
C7
MCM-41

10 0 0 10

20
40

32.07 748 8.82
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