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ABSTRACT

The objectives of this research were to investigate the
solvent extraction of palm oil and to introduce a general

knowledge of palm oil.

In thé investigation n-hexane commercial grade was used
as an extracting solvent and the palm fruits from self-community
in Satoon Province as the raw material., Sizes and compositions
of palm fruit grown in Thailand were studied by careful iniesti-
gation and analysis. Further, €£e solvent extraction of palm :
0il process was studied by investigating the effects of factors’
such as preparation‘of raw material, extraction temperatufe,
extraction time quantities of solvent and type of extractors.
Consequently, the optimum operating con&itions in the solvent
extraction process were obtained and employed to operate in an
extractor (called digestor). The result was encouraging in that
the process of solvent extréction seemed to yield favourable
amount of oil compared with that by mechanical extraction. In
one of the optimal expefimental cdnditions where the extraction
‘temperature was 50°c, extraction time 20 minutes ana weight palm
fruits per voluﬁ% of solvent 1:10, the yield was of‘97% efficienéy
which was approximately 60% higher than a 36% efficiency typically
‘6btained by hydraulic press in a factory in Thailand. The crude

palm oil extracted by solvent would appear to yield quality than,



?

that by meéhanical extractioﬁ because of its poor bhleachability,
high quantity»of free fatty acids and organic matters and

its difficulty to deodorize. It was however believed that,

the purified palm oil extracted by solvent seemed to yield
higher quality than that extracted by'mechanical extraction.
Because of the progressive technology in evapofation, the

organic matters. can be separated as various useful by products.
Furthermore, the propertieé of miscellas of palm oil.such as
density, refractive index and the boiling point at 1 atm were
investigatéd. The results revealed that properties of palm-oil's
miscella were elose to those of cottonseed's miscella and peanut's

miscella which were discovered by Pollard et. al in 1932.

Whatever, Solvent extraction process could be used to
extract palm oil efficiently with high quality and many use ful
by-products, however,'it would be difficult to conclude that, in
Thailand, the solvent extraction process could be used to extract
palm oil economically because‘there were many other influencing
factors that should be considered. As a recommendation, extrac-
tiﬁg palm oil by solvent extraction should be carried out larger
digestor and operated at optimum conditions to determine whether

the process could be used in a pilot plant or not.



NAnTTudT NN

4

v ¢ # (vu 4‘ <
%%?ﬂﬂﬂﬂﬂﬁﬂm DVINTY AT . QW?H ﬁﬂuﬂﬂaﬁuuw ) %Glﬁuﬂﬁ?ﬁiﬂ
!

ﬂanmunﬁ53'hiqtﬁuaﬂﬂaao mLuﬁqwumqdLuaﬂaﬁuaﬂﬁqquﬂﬂanuavquﬁwuu~uﬁ

1
a8

o
17149 tﬂUQﬂUﬂWTMﬂﬁﬂG??UlﬂUﬂﬂﬂﬂﬂ Mﬁ1ﬁﬁﬁ?1?ﬂﬁql ?ﬂﬁh?ﬂﬂi ﬂﬁﬂ UN

v

K 0
NUU %? %ﬂ%ﬂﬁﬁm GHYE) ﬂﬂﬂﬂ%ﬁﬂﬁiﬂ%UﬁuDﬁuuﬂﬁi ua”ﬂ@ﬂﬂﬂﬂﬁlﬂﬂﬁﬁﬂ

T?MN@?@QUﬁNﬂTﬁQWUlEQWWuﬁPWﬂIﬂ e pls Qﬁﬁﬂtiuﬁﬁﬁﬁi UV AU AN~
U

antims TQTuﬁuﬂaﬂ

4
1Alnn ATAGUNIFA




GUEsTQl!

Wi

1
UMﬁ’ﬂﬂﬂﬂ'\Bq‘l‘mu Ot-ou0.0.--.oo-:‘-;-‘;‘;g;:l:ﬁ“\looaoo.-;.o....too.o ﬂ

TRABRINATINNE oo nneinly /s TR O h N s v e thorseinions 3
t@' 1

aq \ ;
nﬂﬂi?l’ﬂ:zﬂqﬁ 'ootu.0-b‘.'O’n6."".»"00-![‘.’...'..-n'.ian...' Q

<

AN AT ENBY o e il T i e veneossntasnen B

TANMIIMUTENOY o iy » 1y s aTa s iss sssrarnosannssese bl

4
Unn
1. umu‘q. .......0.‘.‘.0'."l.'......".'.'..l'.C‘..‘ 1
L] v ¢
= ) o O
1.1 nneaslmrlunasdamiiulaon

Tulgs InAJElRERLL e arrsaneaes 1

1 1 v

. Qulﬂs v o
1.2 MIEITIMNATIFLRUY 9 NENUIVBY

v

i v
4 °
ﬁqiﬂn?:mqu’]l’ta’) ® 9 P e 0 0 9 P 80P PN GV NPEe s e 0 8

o’

s
1.3 ANNUTEAIAUAZIBULIANITITY e vuevennrnnsneens 24
’ X
i

iy
A
1.4 U2 usun b eeannaT sy

LR R A A A B A I 25
Q‘i‘ﬂx = aQ Q ar
1.5 ’Jﬁm?zﬂqtuuﬂq;q’vu ® 0 8 % 00 % 3 9 PO T AN E B g 0 gt e s 25
a ,l ‘:qvﬁ~ <
1.6 UHULDIATIAIY 4 NITLLUMBPILNAUR soevnnvnnnne 26
ad Q o -
2. ’)ﬁwqﬂqr’)?ﬁ @ 0 9 0 0 P 9 8 T 2NN NP YRS e 30
5 : - 4 '
2.7 ;ﬂrﬂq ANBUE ¥R AT LYaBULLa IR
' 's
BIPUTSOBNUDIUBUIBLEN ... criivrecntrbunnonss 30
&N

v
2.2 NATNRARYEN AU aNMAINIaza Y

Laﬂl'ﬁu ® 8 P 0O e 9 ® O e 0P 8O W S E L e et e e 32



4
unw

Se-

/0

v e YV ¢
2.3 a7 danavriuihaumunInIazaty Lan i 36

x it

Tut A pevauuany { digestor )

2.4 NATNAARIUENAIVIBEAULANLITY vurvnenenronenaeass 38

Uaﬂ"r%;ﬁ .-'c-.n.oll.ooobotl'.l-.n...'....-.ool.ol l"z~

1

%1 rﬂrwqaﬁbmv UAN rﬁrtﬂaﬂuuﬂwaua~

aauﬂ:vﬂauﬁaquqﬂﬁau = APIUGRE UG SN Ry NS,
3.2 ﬂﬁ:%ﬂaaaanﬁuhuuﬂaﬂﬂamﬁa:aﬁﬂ -

LEN L TUADUEUALTUGLNTA weveereencnrarsacaeneseee 49

v g vV
3,3 NATNA4 ANAUINUINANAIHNITNaZAY
t t

A ¢
Lan LU LU L ATASHBULAUARN o evnvnnvneononseneoness 56
3.4 N TUABDILEARIYAAZEILDBNIIN

v
ﬂﬂﬂmanu“qﬂu 60 8546 6555 55 9 9 900 e e 0s 00000 e e 56
1

3.5 AU IRNATINRN e o dllh e e ccvoerocevoanirecass B

ﬂqsaaﬁjqﬂmaﬂqr‘%;ﬂ l.'l...“.l.l..O‘...O.'.'..l..... 63
1 v A
a4 4 < Qs o o W o o

L., ﬁﬁtﬂﬂmLaﬂﬁﬁﬁﬁﬂﬁﬁﬁﬂﬁﬂﬂﬂﬂﬂﬁﬁhﬂ?ﬂﬂ?ﬂﬁﬂz@ﬂﬂ

PN
Laﬂlmuﬂﬂmluak‘ﬁﬂﬂtﬂ?ﬂ ..'0".'.'.‘.'....'..".. 63

1
b2 pir ANBUE UAzENULT S NDUD
s
ﬁaj]qauaﬂ .l"'.."!......l....l..C..".l'..." 63

v ¢ vV
4.3 DINAadatat il auaItmMvIesa cieieeveaeioes 66

g v

L.L fATVRERNANALAlNauAIEAYNAZaNY

: ) t &
&
LA ITU L ULATRIUDUUAUABL ovvvevesoosocsooananses 78



W

uwil
s he5 nﬂrmnaaouuﬁn1nﬁa~aﬂuLan;muﬂanvﬁnwaquan
ﬂaouﬂnuﬂﬁaunnnonﬂa-aﬁulauxmu “ 86
L6 tﬂruvtmunuam1n?ﬂnﬁnaunﬂrﬂnﬂuﬁNuﬂﬂgﬁégu
ﬁvwwavawﬁ1u1ﬂgacannuaﬂqan f fumunrddh

mautnrﬂqéhTﬂﬁraan“TmaHTuﬂr'twﬂ1muﬂ§vﬂﬁ 92

B ﬂtﬂuaan??uua:ﬂﬂzauﬂuu: 9l
5.1 d1duamsivy . 9k
542 %94 FUBUUS . - 96
e a
LaNd1 T2 98 : 98

s AfRnarfinea 100



3
NTIIN

=

2.

3-

A0
: ¢ Y
12.
13.
14,

TN TNITI9UT ENRY

< - ) y,vdtv o
LTuy L TeutananeaeuunEnal naan

-~ ’iu a 4
w%uqmuﬁuﬁﬂuﬂ...'..........'......'..‘..‘......‘

= 3 e v ; o t
Lﬂ?ﬂnlmﬂuuauamﬂuwu 5181ﬂ u@:ﬂﬂiiqmﬁﬁﬂ1f

¢ Vv v

FRIUNBUUNTU HAIIHATA UAZHENTIY o vvvvnvnnvncnnnnoes

v v ¢

" o ‘:v 9 5 ®
ﬂrzLmﬁguwLanuﬂnuﬂﬁauuazuwuuLuawﬂﬂau

7909891 an U 2510 = 2515 ©turirrreriereeneanens

P Y v
U7 1AL aNYIALEAN NI D DINANETIINULD

;Q“{ﬂﬁ@a LR RN BN B R B R TR R I I R A B A B A I IR A A B A B

s ( 2 L% ’: o
15 zusiuatantiandananany Uiay Tﬂrqnﬁfﬂgﬂuwuu
H 1 1

<} & < ar o “

mﬂqlﬂﬂﬂq’)aﬂ ?Q“’)ﬁﬂ?zn ® 0 0 % 2 0 0 R 00 00 e e e B 8 0 e
¥ e g o ¢
wwinuaztTunel au tasugasuataanly

L]
LLﬂazv‘aqﬂ ® 0 % 0 %9 2 0 s 0 0 8 9P ST B P00 e P LS Ees et e

t ¢
=
UL AL LRAUTDIUALIGUARN « v e venevvneorsonnonoesees
1 v P
AU T 2 NAU T AUUAMINTBIUALABN v e eenveerrreennnnnns
- - £ d <
aaT Llanuuae T ursRa e LUae9nnAT LRyl
v 1

=i
uﬂQMﬂaaqua:nﬁrﬂnmqmugﬁ 70, o PRI L .

Fd v ¢
BIRUT =NOU L AUUARINIDIUAUIAL & v eveesennnsoeonnnnes

1 ¥ ¢

' v
3 or A
29RUT 2oy LA tANTNIa 8 UL UDUDNUAUARL +enrnrnneeos

= > Aa o A !
UaﬁqsLﬂ?ﬂu’)ﬂq%ﬂﬂqv’lﬁﬂqiﬂq\’ &] ® 0 80 00t 00 b e oy

4‘ ) ‘55} o ~
U@ﬂﬁtLﬂ@ﬂﬂﬂ?ﬂﬂmﬂﬁﬁuﬁu1UQﬂgﬂu K Sk B s D
1

P s
AN LHBHUL IR DITITETIN v v on sonnsruds s enssnsns

w1

L3
Il
Ls

46
47
48
51
52
53



<
ANTIIN

15a
16.

17«

19.

20,

. M M
UANITNARDILUAHUUTUABNIVIBEAIY v v veeenoccnvoecs
Rll adq u’i-y 4
UANITNABRY LUAHUITANTANPUANUUNAY v e v e vennonnn s
v r'd v
LANITNARDIE DAY LU AUAIUAITI Az AN
o 3
‘lulﬂ:aqﬂﬂuuaﬂqau ® 0 2. 0 % 2 0 0 T 2NN Y e
HANITNABDINY density refractive index

ﬂﬂq miscella ® 2 29 09 " 20200 P8P e0eT Rl te el

A 4 .
UANNTNAADIUIALARATDY hscella | .. iiasesa

v
o G ° or e
NITUIMAVIAZ AL AN LTUNBULALEAN v v erveenvrneonnns

“wuI

54
55

57
58

59
60



Jwﬂﬂﬁrgﬂnnwﬂf:nan

' v t

1. ﬂuqunﬁsaﬂﬁuﬁuuﬁwauﬂaaLﬁraona PR P g e

2. Combined Percolation and

Immersion Process S0 0000 er s 0rss st eres s essses
l

3, uaﬂaQﬂﬁfLﬂamutaaﬁ%aﬂﬂﬁraﬂﬂ SRARIREN R e

b, LﬂraquaﬁiwﬂunqiaﬁﬂquQﬁmﬁq PRI L R T

1 t

4
5. lﬂfﬂ\‘lﬂ'ﬂﬂﬂﬁﬁ'\@ﬂ (digestor) R R IR R AT B R A N

4 a 4 A
6. Lﬂ?ﬂquﬂ“q?ﬂ!ﬁﬂﬂﬂﬂﬂq miSCella V| 1 atm s e ts ep e t0 0

] v
4 A o
. LaTRNalalunaT recover AANIRTANHLANITU. e eneunans

T
a ada

~ or
8‘ uﬂﬂquﬂrﬂ”qmﬂ'ﬂnqrﬁﬂqqs’] .0.'.'........l."..l..l..

1 v
ar

< ) A6 a
9. ﬂﬁ?Lﬂ@ﬁﬂﬂ?ﬂﬁmﬂﬁﬁM%uLHQWQﬂU 0o 6 farel e REELE e b el B Be W e

i
=] a L
10. N7 LUAUUGUADUIDINATAND 0o vussnnsnosrnneennsennns
1
af ar
11. ﬂquﬂaﬂu"'lﬁqmﬂ\’ﬂqjﬂﬂﬁ 209 8 0 s ce e PP s 0P seer e

"i 'Q o °
12. N LUAUUUTUIUNINIBEONY s iesssdoseccssoracnonsanes

‘} < ar ° 4‘ ' g
15, nwfLﬂ@ﬂuﬂtnﬂmﬂamwa:aqﬁiutﬁraquauuaﬂﬁau B
3 ] :

1 . ¢
ar O &
1. AATLURHULAGATRINATENN UL ATDIUAUUALNAN cveeerranes

! g1
15, uaﬁﬁrLﬂaﬂuqmugﬁiutﬁsaquaumaﬂﬁan e e T s

1 v

16. BANATHAIRIINNUALULIBIZRIUAUUIIY evrveeerencoocnns

v
17. U8NNTHY refractive index ﬂﬂéﬂﬂﬂﬂﬂuﬁﬁﬁﬂ O S e

v L]

& o ar &
18, Uﬁﬂﬂ?ﬁﬁ?ﬂLﬂﬂﬂ%@ﬁ!ﬂﬂUﬁMuqﬂum T ath s eViaisvasee

Wi

16

19
22

3k
37
39
sz
68

- 70

71
7h
76
82
83
85
87
89
90



	ปกภาษาไทย
	ปกภาษาอังกฤษ
	หน้าอนุมัติ
	บทคัดย่อภาษาไทย
	บทคัดย่อภาษาอังกฤษ
	กิตติกรรมประกาศ
	สารบัญ

