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Light distillate from Fang Refinery, after dewaxing by methyl ethyl ketone, could be used
as a raw material for white oil production by hydrotreating process in two stages:
hydrodesulfurization and hydrogenation. In the hydrodesulfurization stage, a sulfur-resistant catalyst
comprising 5% by weight of nickel, 5% by weight of cobalt and 10% by weight of molybdenum,
supported on alumina was employed. The optimum condition for this stage was double
hydrodesulfurization at temperature of 350°C, under hydrogen pressure of 600 Psig and catalyst
concentration of 5% by weight of oil fior' 3\ houss for each step. In the hydrogenation stage, the
resulting oil with a boiling range of 33( ,,.{f / hydrogenated in the presence of a catalyst
containing 0.3% by weight of platinum orted Golumina. The optimum condition for this stage
was hydrogenation for four ti ) d other conditions were the same as in
the hydrodesulfurization stage. accss was transparent, colorless, and almost
odorless. It passed UV abso: \“ a"‘”“'ﬂ- nical grade white oil.

4
AY |

ﬂﬂﬂ?ﬂﬂﬂﬁﬂﬁnﬂ‘i
Q‘W’mﬂﬂ‘iﬁu NN Y

- 4 <
NI e od- huayaos muu“wua

R T LT nwuaiaawuumﬁnm //Z\ // t

Wnsdnw... 35273 arwilevesiangnlinuniiu




ACKNOWLEDGMENTS .+ — "

The author wishes to express deepest gratitude to his advisor, Assistant
Professor Dr. Amorn Petsom for his helpful advice and encouragement

throughout the research. Special thankfulness is also offered to his co-advisor,
Mrs. Ratanavalee In-ochanon 10 he | advice and understanding and
Associate Professor Sophon &r his unfailing guidance and

helpfulness. 1 wish to_thauke I Professor Dr. Pattarapan Prasassarakich
and Assistant Profess DX Le @ for their helps and valuable
suggestion, discussig . / ent. '- \{\i al thanks are due to Dr.Tawan
Chuenchom and Fang _ A,Ik"‘ ding light distillate, Shell Thailand
Co. ,Ltd. for providingShéll Résikke wiiite il and\United Catalyst Co., Ltd. for

providing catalysts. His sffered to The Petroleum Authority

ﬁf Thai]al]d fﬂl’ thEi.r ]'I.Elp i I"-,".“'.."TT; ',-"
The financial assistan:

L

e o ey

erties of oils.

(esearch from National Science and

Technology Depa !juj, ledged.
Ultimately, ‘e author would $3 llis inmost gratitude to his

parent for being lm‘lersta.n ng  aid eenjnﬂThanks one also due to

everyone whﬁﬁmtﬁuﬁﬁ%aﬁ su p’cirt ﬁm%ng this research.
RINNTUUNININY




CONTENTS

ABSTRACT IN THAL ..oooooooroeeeooeooanesoaessasassssssmsmssossmseneen
ABSTRACT IN ENGLISH... oMMl 4. ..o

LIST OF FIGURES.... " L

ABBREVIATIONS.. = \\H .....................
CHAPTER

I INTRODUCTIO 17 % 1 N\ W
II THEORETICAL CONBIDERATIONS. ‘% .........cccooooeooeeeeee.e

-----------------------------------------------------------------

. Pﬁﬂ’ﬂ’)‘i’lﬂ‘ﬂ’iwmﬂ'ﬁ

7 L T R e 2T,

PIRNIQ M ING Y

Appearance and COmMPOSION. ...........oovvimrsacrenmseasacsnsnns

...................



Hydrotreating ProCESS. .........couiimrnmiiessimressnssssss b 19
1. Hydrodesulfurization Stage...........cooeeimimnmnmnminecninsss s 20
2. Hydrogenation STAZE...u s a..cooemmmmmmsimmnnsesensseissssets e 27

3. Conditions of HydromenMmeess. .......ccooovvversrvcrssinenee 32
NG LIS A A — 33

Apparatus

Procedure... ™ 4 S HELCRERENNER M. ..........cooimiiiriainens 38
1. Dewaxinf@ PgbCgsst.....c; B N s s e 38

: / h N, L
2. Determinafiogr ot O t:l: PIEWRAXED WIL...iiiiinnneees 39

3. Measuring Por line of Alum B SUPPOTt....ooooeeercncinenn 40
CAlaTGe

o
et L

4. Preparation o
5. Hydrodesulf
RN T — 47
IV RESULTS AND DISCUSS

iz tase ——T 42

']
DewaxXing ProOBs8u,.........ccovuereeclighereeremrmsssmssressasssssissiinrsssssssssssssases 51

u x
Hyﬁ@.s%&%%&ﬂjﬂﬂﬂﬂj.............._._,.............ss
Hy oﬁnaﬁon Stage...... & e laneeeereresnarensess@alossensssenessanessanses T

v ARAANN 3 U ANEAE. e



LIST OF TABLES

TABLES Page
2.1 Specifications of white SEERREEF P ..............coccniiiivmninninianeianaes 4
3.1 The approximate amotint. of ¢ i1 (C20-7-06 and T-2563
catalysts............. e, L. S e I . !
3.2 Specifications ofSHclifRitells \ Oil..: B« snnesnssessrransassssnnnsasesasss 34
4.1 The Properties ofFaf Al distillate and dewaxed Oil.....................52
4.2 The straight chz nial dewaxed oil .................. 53

4.3 The properties o les 1Z s pious catalysts.................... 56

4.5 The properties of hydrodsst
hydrogen pr¢ —=——u ................................... 63
4.6 The pmpemes li Ve : :
catalyst concentra‘nuns ........................................................................... 66

4.7 The pmﬁﬂﬂ:w%% 8§ fiejVatibiis Teaction times.d........ 69

4.8 The prupc%es of the second hydrodesuﬂmz.ed oils at y uus

“HRAIRNN-I U NW]’W]EH@ B2
4.9 The properties of dewaxed oil and hydrodesulfurized oil........................ 75
4.10 The properties of hydrogenated oils at various reaction temperatures.....79
4.11 The properties of hydrogenated oils at various reaction times ............... 82
4.12 The properties of hydrogenated oils at multiple hydrogenation............... 85

4.13 The properties of dewaxed oil, hydrodesulfurized oil and white oil.......88



LIST OF FIGURES

FIGURES Page
2.1 Process for production o RO .
2.2 Typical organic compounds 13
2.3 Crude dlsnl]ahnW 17
2.4 The types of read /s 19
2.5 Hydrodes /! 5 |
2.6 Flow diagram o drodesulfurization 27
2.7 Hydrogenation ok 28
2.8 Mechanism of hydebg 31
3.1 Floor stand reactionsll.. fiiiiis el - ... - reesessasssssanamsmsssasssnsorans 36
3.2 Reactor fitting......... 37
4.1 The percents ;E‘_’—“’"““_' ‘j 4 Ott ¥ waxmg process...........51
4.2 Effect of cataly ne. M desu]flmzcd 1| PR, |
4.3 Effect of catalyst fype on culur of drodesul e |

4.4
4.5

4.6
4.7
438

SRTYH PP -

Effect of réaction temperatuge on sulfur gontent of

ARARIITUNRANINGIR Y-t

Eﬁ"ect of reaction temperature on color of hydrodesulfurized oil... 61
Effect of reaction temperature on percent yield of hydrodesulfurized oil..61
Effect of hydrogen pressure on sulfur content of

hydrodesulfurized Oil.........comimmimiiinimsaessimsssmusomasssrsitisssacssesenO4

4.9 Effect of hydrogen pressure on color of hydrodesulfurized oil.................64



4.10
4.11

4.12
4.13

4.14

4.15

4.16
4.17

4.19

4.20

4.21

4.22

4.23

4.24

Page

Effect of hydrogen pressure on percent yield of hydrodesulfurized oil...65
Effect of catalyst concentration on sulfur content of hydrodesulfurized
O, s s e s i 50 A S R SR s e SRR SO ]

Effect of catalyst concen r of hydrodesulfurized oil.......... 67
Effect of catalyst coneentra yield of hydrodesulfurized
oil... = SOl
Effect of reactigni drodesulfurized oil.......... 70
Effect of reactig '/ / \\\\ ........................ 70
Effect of reactioft ti p -;iv # ‘\-\ iydrodesulfurized oil........... 71
Effect of double i i z a fious reaction times on

sulfur content of ic ', deodesulfutized oil.............cooovriiunrinnne. 73
Effect of the twice liydr ﬂ;;-“‘-‘ '“ bai orl at various reaction times on

color of the second hydredessHaiZEd oil................coooiiinininincconnen. 73
Effect of the | temper: ) 1:i0n of DMSO

extract of h "" .80

Effect of the gcnnn temperature on c ecta‘u' absorptivity of

s RSN A oo

ﬁgﬁiﬂﬁwmw&mam

Effect of multiple hydmgcnaﬁnn on UV absmpunn of DMSO

extract of hydrogenated 0il.............ccooioivinicnnrcnirneennere e 80
Effect of multiple hydrogenation on direct absorptivity of

hydrogenated 0il in iSO-0CIANE.............cevmmrmrmrireireiiinisnseassesnssesansasaness- 80

Al PC-NMR spectrum of dewaxed Oil............c.ccuucrieurrimsimsnennceremseransaesissaess 95



Page

A2 GC-MS chromatograms of  a) Straight chain alkanes

b) Fang light distillate c) Dewaxed oil..........ocommrimeciiisannanssonsisnsiinnas 96
A3 UV spectra of a) dewaxed oil in 1so-octane

b) DMSO extract of dewaied o .97
A4 GC-MS chromatogran of hy zed oils at various

catalysts types " L . . ...........c.cosnansannnsn s 98
A5 GC-MS chmmat . 0 -,.*4?~.**~.- oils at various

reaction temperay / ‘ N i RS 99
A6 GC-MS chromatogfarus . sulfun oils at various

hydrogen pressturegll. £ Fd SR MR T e 100
A7 GC-MS chromatogramsof iy sul - pils at various

catalyst concentrafion$ (by ~- intid ) b, U 101
A8 GC-MS chmmatograms ----- ode ed oils at various

reaction time = ¢ ; ...102
A9 GC-MS chroniafogransof thes all oils

a) before distilon oiling range %w 330°C

¢) a boiling rangef 330 10 450°C, ,..cooiviiiniin e 103
10 P %B%@h%ﬂ'ﬂ%

(330 to ¥50°C ).... e O
i @ RN ORI MG 2]
b)'the second hydrodesulfurized oil ( 330 t0 450°C ).....ccrrrrreemureererienne 105

A12 UV spectra of oils in iso-octane a) dewaxed oil
b) the second hydrodesulfurized oil ( 330 to 450°C YcownausmanansalOD
A13 UV spectra of DMSO extracts of hydrogenated oils ( 330 to 450°C)

at Various reaction teMPeratures. .............coveereccsesssiescsrmsnssssnsnssssssesans 100



Page

Al4 UV spectra of hydrogenated oils ( 330 to 450°C ) in iso-octane

at various reaction timEERRRRIEF I gl ........ocrocieniiieicniensssnrassernissennises 107
A16 UV spectra of hy s 450°C ) in iso-octane at various

reaction times.. / R ——— 107
A17 UV spectra of SIS : d oils ( 330 to 450°C ) at

multiple hydrogen: ; R i e 108
A18 UV spectra of hydro [ Gils V}m:sn-nctxneat

multiple hydrogfflalOR PN © i 108
A19 *C-NMR spectrumf Jtechn FRHERLN .............oooininnn, 109
A20 PC-NMR spectrum Sf SHEH Si5GHRIWhIf® 01l 15.........ccccvscrirrrr 110
A21 GC-MS chromatogram! i . 111

b) Shell Ris;
A22 UV spectra ¢ ?; 77777777 fé [ White oil

b) Shell R.lscllmwhlte ) BT 112

A23 UV sp of oil§2s  a) technical white oil in iso-octane

b) Shell ulﬂ/ar 19 ;Mf]ﬂ‘j .............................. 112

A24 UV s ctra of monoaromatic COmpoungds,...........ccccccc@uliecneeesinrmnnrannnans 113
maiiaamwmmmaa ...................
specira of polyaromatic compounds............ccoeenmimnminmnnnnnnenn. 116

A27 UV spectra of heterocyclic aromatic compounds with

many nitrogen atoms in @ molecule..........coooomiiiiininnii 118
A28 Photographs of a) Light distillate  b) Dewaxed oil

¢) hydrodesulfurized oil ~ d) white oil e) light oil

f) Shell Risella white 01l ........ccocvvremnreciisinisinnn e 119



ABBREVIATIONS

"G = Celsius Degree
°F = Fahrenheit Degree

cSt Centistoke i
Psig r squal

ﬂumwmwmm
Qmmnimummmaﬂ



	Cover (Thai)
	Cover (English)
	Accepted
	Abstract (Thai)
	Abstract (English)
	Acknowledgements
	Contents
	Abbreviations

