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244, ﬂﬁﬁ?‘mﬂi’mmﬂmaﬁ?\lm‘ﬁﬁ ( Transterificaton ~ of Alcoholysis )
(Agarwal,2007 )
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2441, ﬂﬁﬁ?ﬂmﬂﬂuﬁ'ﬂm%’u ( Sponification )
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2.4.43 Ufnsenlalnslada ( Hydrolysis ) [ Khan, 2002 ]
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2.4.4.4. Upnsanazilulaga ( Aminolysis) [ Khan, 2002 ]
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Name of Additive [ International Fuel Technology ]

[ Summary of IFT Biodeisel Research and Testing Positive Impact on Biodeisel /

Biodeisel Blend Stability ]

1. BHT ( Butylated Hydroxytoluene )

2. Propyl Gallate
3. ButylatednHydroxyaniso
4. Al alpha tocopherol
5. Octyated butylated di}i

6. Phenolic thioether

7. Trisnonylphenyl phosph
v

8. 2,5 ditert — pentyhydro I inone

s omoren ] W ANENTNEN T
oA RABSBSRI M INAY

11. Diphenylamine derivative

12. 2,6 diter — butyl 4 methyphenol
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gﬂ‘ﬁ 2.10 :Reactions invm/ed phenol oxidation and nitratioﬂn the flash photolysis

e U ANYNTNYINT

From gas phase stuyles, it is known that phenol reacts with NO, (R-3) leading to the

omion AR R FEH A VRV ETR E

ANAENINTLUIUNITAANTLATY URY WUAA
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gﬂﬁ 2.11_: Proposed oxidai ngly acidic aqueous
condition. 7
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] @
Reaction ateps

gﬂ‘ﬁ 2.12_. 1-1 Reaction pathways for the oxidation process of aldehyde via all

intermediates.
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waslulepmaaziintuegemaimuAnNdudueesans Antioxidant  ldauieanu
¥ 1% QI é’ 1 ¥ dl U U AI g 1
dindu 1,000 ppm wavazifintuetnd) WeandnduAnaunanngy 1,000 ppm
d’l o 1 = ¥ ¥ =K dl [ %
wananidfanudn BHA v TBHQ TutFunmadnudinduie 3,000 ppm  atlasiunng
Nadfiseneendindu sendenisdaiuneuinll1deu uwaz BHT Sannmnizanialdn
pMdndusn e 210 ppm ddu PrG AtfgyunGesnisazansi idanysallululeniaa
luatuz? a — Tocopherol Wuaxsnazae ldn ululefmanalansnazesrinuesanssinu
sianisinaLNFENeandiaduiaaenAdeiuendqeed Domingos  wATANY ( 2007 )
YINNNIANEIENENATLD9417 Antioxidant @A AB BHT ( butylated htdroxyanisole ) |,
BHA ( butylated htdroxyanisole ),ia% TBHQ ( tert=BUtyihydroquinone ) Aalafiusn1nse
nsfeUfiseeandinduresiulenmaainidiuiamaemaisasninsanisingUfnsen
A o o = g ~ a a Ao
ARNDLATUAT AINNITANINLILBH T(Butylated hydroxytoluene ) uﬂ@mmmwmmmh
nnsannafinUfiFeneandindid sl Bofilmaianaidudis 200 - 7,000 ppm g1 TBHQ
(tert- butylhydroquinone ) azdills€anannnaiialdnaanuiduduunn Ae 8,000 ppm
Turaue BHA ( butylated htdrxyanisole ) T8 Induction time  HaguniouEnly
) =

FunnuANdnduninngn 2,000 ppm o
- £
Abd -..I'-‘..._

BnBnanaeg N aannsnAEeLEN Y 3 THaAnNNuLNANAL Wy

ihaugdiazlahduamesulae ldaassus andiaduiunnsnaiy 3 1iere Aluaa @19

naNTasRz AN ARedIned BsnanTasiues  TneldRiBaani 100/, 250 uay 500 ppm 7
QrUUYH 110, 150 uay 200 BYANEALTEARINAIAL ANAITNAFBINLINNAUNNHN200 B9A7

wamagazliiAn Reductiontime Tagiiaasiilszannd 20-30 w1 71150a9A AT a0

1-2 F2THq Uash 11089AN iaLT a1 1928 1842080171
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wWigueudndu 3 18a Tneldansuanvasiluaalusismuaandindunanugi
110 RYALTALTE

a 901 o ¥ v % a =
FUAABIUINY AN NAUIRIANTAURRNTAAN ( ppm )

50 ppm 100 ppm 250 ppm 500 ppm

TN ULNA AL 22.39 23.70 24.50 24.37

laduaLResu 1.36 ( . 41.06 0.95

NPT N
PN AnT tnled 1.29 \\. ' 06 1.45

- \
entration of antioxidizing age

i Cru1de Palm Oil

=== Palm Stearin

Reduction time { Hours)
1212
[T ]

== Fefinery Palm Oil

50 -

Concemaﬁon of antioxidizing agent (ppm)

AULINENTNEINS
e TS

annnalaziiulddndreandiningegaialiasnanaesiusaiuassirueand

wiungomni 110 esraaias Ae latdnameiuf 250 pom 16 41.06 Falng
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wiFaunguiiduy 3 1ia lnglda1sazanifaadnasitug1saiuaandatud

AU 110 BeALTdaLTad

a 9!:/ o ¥ v % a =
FUAABIUINY AN NAUIRIANTANURRNTAAN ( ppm )

50 ppm 100 ppm 250 ppm 500 ppm

TN ULNA AL 29.15 34.11 38.61 28.93

laduaLResu 22.72

( 28.93 22.21

%l o c a 4 : ‘1
W AaT g 26.0 \\ /81 14.20

Reduction time ( Hours)

X
o v
Concentration of Alj i g pound fime (Hours) at 110 OC

40 —
35
30 -
25
20 -
15 -
10 —

—@— Crude Palm Oil
~~ Palm Stearin

—— Refinery Palm Oil

50

FTTJM?TW’%‘WMM
AR SR ADLAREL e

u
1

>

o

smmqumuqu 110 ’ﬂ\‘lﬂ’WLsﬂﬂLsﬂﬁlﬂ

annaazinlddnAreandinivigegaiieldansansezanAneamefiduanssiou

1
a

aanTLAduNaMAN 110 avrmadas A Widulduaun 250ppm  16138.61

q

Fq T
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WSy 3 1ia IngldasisznaunNTuantluaisauaandindun

110 a9ALIALTed

'
=)

TUAYDIWNTU AN LT URIdNIFwaand AN ( ppm )
50 ppm 100 ppm 250 ppm 500 ppm
Ul auAL 0.76 22.25 22.39 1.26
ladduaimesu 30.40 32.25 37.50
gl 31.26
Concentration of Pheno ne (Ho at 1100C
45
E 0 30.40
2 35 '
? 20 —#— Crude Palm Ol
= " Palm Stearin
~§ 20
E 15 — —A— Refinery Palm Oil
&

AuEINETINg NS

AR DI HN AN i

a

AU 110 DIATALTEA

a

Q

(1237

4

Y

annnsaziulidnAaandiningegaieldansiiuaaduassirueandiadun

gomMnA 110 e9Aaias Ae WiduldumAL? 500ppm 14 37.50 dalus
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wWigueudndu 3 18a Tneldansuanvasiluaalusismuaandindunanugi

150 a9ALIALTed

AiATetNL AN LT URIdNIFwaand AN ( ppm )

50 ppm 100 ppm 250 ppm 500 ppm
tnsuduAy 0.36 0.33 1.78 1.75
ot duaimesu 1.15 1.81 1.79
Pnsudadlvng 0.33 1.36

1.8

1.6

1.2

0.8

Reduction time ( Hours)

0.6

0.4

0.2

ﬂ‘LlEJ’Jl?flﬂﬂﬁ?N B1Thd

Concentration of ‘henol compound ( m)

—@— Crude Palm Oil

"~ Palm Stearin

—ak— Refinery Palm Oil

ARIANN I UANINEAY

sin it 45 Wheudlewinu 3 ais laeldanmansesfiveadluansiueend

w9 UnR 150

AT ALT I

annnsaziuladnAteandiningegaie ldansuanaasiueaiiuansdinuaand

wiungomni 150 esAniaaiias Ae latdnaiedu 91 250 ppm 16 1.81 Falug



wiFaunguiiduy 3 1ia lnglda1sazanifaadnasitug1saiuaandatud

AU 150 BIALTALTaE

a 901 o % % L% a =
TUAABIUTNU ANNITNUUIAIANTAUARNT AN (ppm)

50 ppm 100 ppm 250 ppm 500 ppm

54

Ul ANGL 2.38 4.08
ladnanaFesu 5.75
a3l 1.73
Concentration of Aliphati ) ' A VS Re on time (Hours) at 150 C

; R

6
z s —&— Crude Palm Oil
=
=]
) I Palm Stearin
aEa 4
= —&— Refinery Palm Oil
S 3
2
EREn

! ¢

F— s
0 |
oncent n of Alipha ste und )
50 100 250 500
FWIaN ﬂ‘iﬂjim’]’jﬂ JahLE

]
=

U 4.6 uBainnauingu 3 9ia Inaldanrazanineeamasiilugnsfiuaan

'
[

dl a =
bATUNYUNAN 150 A9ANCTALTES

ER)  2a)

annslaziiulddnaeeniiningegadeldansasannAneamasiuaisfiiuaan

1
= a

Fiadunguugil 150 asAaaioa Ae laauaibasu # 100ppm 166.25 dalus



WSy 3 1ia IngldansisznaunNTuantluaisauaandindunann

150 a9ALIALTed

'
=)

Q

AiATetNL AN LT URIdNIFwaand AN ( ppm )
50 ppm 100 ppm 250 ppm 500 ppm
tnsuduAy 1.57 1.78 1.65 1.75
lathaugiResu 1.80 1.90 2.10
P @il 1.38
on time (Hours) at 150 'C

22

2 —

1.8

S 16 -
(=}

=14

g 12 -

= 1-
S

‘g 0.8

E 06

04

02

0,

ntratio; noli¢c C d (ppm)

AN TUNN NN Y

sipwi 47 aFaudieuindy 3 #8a Tealdansiiudaduansdueendindun

HEUNN 150 BIAEALTE

annnsaziiulddnAreandiningegaialdarsiuaasiduassinuesndindun

grunni 150 aeAutaiTas Ae lutauaiesu 1 100ppm 16 1.93 dalug
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wWigueudndu 3 18a Tneldansuanvasiluaalusismuaandindunanugi
200 BYANLEALT S

Q

AiATetNL AN LT URIdNIFwaand AN ( ppm )
50 ppm 100 ppm 250 ppm 500 ppm

tnsuduAy 0.30 0.59 0.32 0.33

lathaugiResu 0.30 0.38

P @il 0.32

0.60

0.50

0.20

Reduction time ( Hours)

0.10

0.00

0.40

0.30

LB 1T

—®— Crude Palm Oil
" Palm Stearin

—&— Refinery Palm Oil

ARIAINITU NN INYIAY

gﬂn#wﬁ 4.8 wWEauwauuniu 3 1tia Ingldansnanvesiueaiduanssiueand

WFUNR U 200 aeAn @I A

annnalaziiuladnAreandiningegaialiasnanaesiuaaiuassirueand

wiungnmni 200 esAaag Ae B1duUdNAL 71 100 ppm 14 0.59 dalug
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wiFaunguiiduy 3 1ia lnglda1sazanifaadnasitug1saiuaandatud

AU 200 BIALTALTN

a ’; o ¥ v % a =
FUAABIUINY AN NAUIRIANTANURRNTAAN ( ppm )

50 ppm 100 ppm 250 ppm 500 ppm

TN ULNA AL 0.23 0.22 0.27 0.26

lathaugiResu 0.33 0.27 0.24
Wt auT g 0.28
Concentration of ‘ ours) at 200 nC

0.4

0.3
—®— Crude Palm Oil

025 -
~— Palm Stearin

0.2
—#— Refinery Palm Oil

Reduction time ( Hours)

0.1 —

0.05 —

amamimumw YN

iﬂﬂ’l‘W‘Vl 4.9 Lﬂ?‘EIULV]F;I‘LIu’WQJu 3 i Tmﬂhmw\l‘lu@ﬂLﬂumimu@faﬂmmum

EMMQN 200 B9ALTALTEE

9

annaaziiuldana W@ﬂﬂ“ﬁLﬂVIW@Q@ﬂLN@IﬂJ’&’]ﬁ“ﬂv@WW[ﬂﬂ wawmasiduanssinu

a

@ﬂﬂ%mf*ﬁuﬁ@munu 200 e9ATARHA AR WEA NG 7 100ppm & 0.38

a
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wWiaudisuinaiu 3 4fin Taeldasdsznaviludmlusismuaandindunanugi
200 BYALEALT W

a 901 o ¥ v % a =
FUAABIUINY AN NAUIRIANTAURRNTAAN ( ppm )

50 ppm 100 ppm 250 ppm 500 ppm

TN ULNA AL 0.3 0.38 0.28 0.28

0.25 0.31

Tt auaimesi 0.22 025

y . - - “ 1,
W AaT g 0.18 \\\ / 0.22
XY )
Concentration of Phenoli ompound (pp! VS- . v- t (Hours) at 200 C

- wu\\\\\
e A\

‘l

0.3

—@®— Crude Palm Oil

0.25

0.2 ~I"— Palm Stearin

Reduction time ( Hours)

0.15 — - . f —k— Refinery Palm Oil
- L e ———————

AL

v
ﬂﬂﬂ?%ﬂﬂ‘ﬁﬂﬂ’m‘i

Concentration of Phénolic Compoun

ARIANN I UANINYINY

s 410 Wheuweuuiu 3 aila Tnaldarsiiuaaduanssiuesndndun

0.1 —

0.05

HEUNAN 200 B4AEALTE

annnaaziulddnAreandiningegeaialdarsiluamduaisduaandiadun

goMnA 200 aeAniEaEaad Ae BuUSNAL 1 100ppm 14 0.38 dalus
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1du
U w.a. g | wewgn | @ fidas [ mumedu | ez Ng
2541 2,523 2,005 * 7 36
2542 3,413 * 7 37
2543 3,343 51 9 39
2544 4,097 32 9 39
2545 4,001 29 10 40
2546 4,903 32 10 40
2547 5,182 49 10 41
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A1519 n. 2 dFununsuaminsung wazladnd 17 diiauadlan se1dnell W.A.

2543 — 2547 ( WUAK )

w1 1. Oil World Annual ( 1999 — 2005 ) & Oil World Monthly (1 July , 2005)

2. http : //Iwww.mpob.gov.my

tnsfung / laded

2543 2544 2545 2546 2547
YTy 25,563 27,828 29,861 31,288 30,694
Snsfuthda 21,868 23,994 25,392 28,109 30,651
P Enm 14,602 134730 13,307 12,663 14,916
Pnsfununz sy 9,746 8,200 7,624 8,924 9,399
Snsfuthaad 44539 5,141 5,181 4,511 4,732
v dsthe afsof S 405" ||\ 4034 3,082 4,400
dsfuda 24693 2,94'-;7 1 3,042 3,344 3,657
Pz 3,261 54995 4 6,145 3,286 3,032
shsfusgnen 2,540 s 7eidal s 2903 | 2978
tinsfdinalne 1,966 1,962% J.j 2,016 2,015 2,015
finsfuen 705 | 7a7 | 82 782 789
Snsfuaudn 705 648 585 597 631
Ynsfuazia 495 515 438 430 495
Sfuimienan 92437, 96,014 98,365 102,834 | 108,289
BUFFET 5,967 6,010 6,188 6,274 6,348
lagn 8:202 7,693 8,073 8,043 8,137
vinshulan 1,411 1,131 934 990 1,095
qui“umgﬂ 6739 6,780 7,006 7,200 7,279
vty / ladndvavun 22,319 21,614 22,201 22,507 22,859
saNtTuRTLAz
lasiudnd 114,758 | 117,628 | 120,566 | 125,341 | 131,149
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ANANNLEDES ( Induction time ) A 34.11 dalna

Induction time

34.11h

180 4

128 4

25

Shem
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o
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= s g .
A58 N.3 ﬁ'\ﬁ‘!‘l’ld"lﬂ FUAT

3411

Name i ﬁyEig £ | Atomic Nu tomic Wei

Carbon 1
4

Hydrogen H ¢ 1 . 1.008
Nitrogen N . E]
Oxygen O 8 15.999
Phosphorus P 15 30.974
Sulfur S 16 32.06
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1AL nsabusii ansluana JEEREERN
1. Butyric acid C,Hg0O, C4:0
2. Caprylic CgH,s0, C8:0
3. Capric C,oH,0, C10:0
4. Lauric C,,H,,0, C12:0
5. | Myristic C,.H,0, C14:0
6. Palmitic Cj6H5,0, C16:0

i
7. | Paimitoleic acid O, C16:1
8. Stearic J C == C18:0
9. | Oleic | e, C18:1
L ol ‘ \
10. | Elaidic acid / | CuH,.0, C18:1
rd .
1. | Linoleic / £ 1L a0, c18:2
F F - = =
12, Linolelaidio{cyf I N 1(:18143202 C18:2
oL i
j TR b
13. | OlLinolenic //i' e H, 0, C18:3
14. | Linolenic ~ * ;f %@sooz C18:3
e ooy W i, - [ .
15. | Arachidic acid 4 G, C20:0
16. | Arachidic acid === [ C/H O . C20:1(n9)
) -

17. Arachidig aj{ad C,,H,,0, 2 j C20:2(n6)
18. | Arachidic acid C,,H.,0, ' C20:3(n3)
19. Arachidic acid C,,H,.0, C20:3(n6)
20. | Behenic CaH,0, C22:0
21. | Erucic C,,H,,0s G22:1
22. Erucic C,;H,,0/ C22:4
23. Erucic C,,H,,0, C22:6
24. | DHA C,,H,.0, C22:6
25. Lignoceric acid C,,H,0, C24:0
26. Nervonic acid C,,H,60, C24:1
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fannuuaaneuziazAun naes e Amallszinniuniaadamaiaeansa luduw.A. 2550

(NN 1 eazRsALLLITNYLSYN1ANTNEINANAINI)

g1aM5 5185 sEAUANN | aiefldn | AEvAdau | Asasiad
AAAIUURA NI ldngaa9m
1 Methyl ester =>96.8 Yowt EN14103 GC-FID
2 Linolenic acid #Z \ Yowt EN14103 GC-FID
methyl ester ' g
3 Monoglyceride <0.8 -‘ J Yowt EN14105 GC-FID
4 Diglyceride <O.é J‘ Yowt EN14105 GC-FID
5 | Triglyceride <0.2 ; * Yowt EN14105 | GC-FID
6 | Free glyceride <02 Yt EN14105 | GC-FID
7 Total glycerin <025 T‘Vfw’[ EN14105 GC-FID
8 Methanol -<O.2 Y%owt ! EN14110 GC-FID
9 | Tanengu1: Né,K <5 ppm EN14108 AAS
10 | lavizngu 1 <5 ppm ~ EN14109 AAS
Ca,Mg
11 Phosphorus <0.001 Yowt ASTM D495 ICP
12 Sulphur <0.001 %Wt ASTM X-RAY
D2662
13 Water <0.05 Yowt ASTM Centrifuge
D2709

14 lodine value <120 glodine/100g | EN 14111 -
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A58 2.2 UAMIANANTALAsATAMNSaUTasNUNT TSNS ufFaunauny

& o o o Ao =
UTNHURALTR [@ﬂquuQQHLL@gﬁLVIﬂI‘HT@ﬂ ﬂlm/l.]

dUR ATAIHNANAUNE ANUURA ATANSDU

(21°C,g/ml) (21°C,cSt) (kJ/kg)
Sawaes 0.918 57.2 39,350
NURNTIU 0.918 60.0 39450
NG 0.915 51.9 37,540
fadd 0.914 67.1 39,470
1au 0.898 88:6 39,550
wWanlulduy 0.904 / 66.3 39,720
AR uAL AN 0915 36.9 39,000
ST 0.845 | 3.8 46,800

A1579 2.3 @mauﬁamadﬂ'ﬂﬁmaLﬂ"éﬂmﬁ!amﬁ’uﬁﬁﬁuﬁvﬁa

AUANLIA ﬁvﬁﬁ';{.d .‘ lulamias
Fuel standard JSEASTM DOTEL ASTM D6751
Lower heating value ,btu/gal SR 53 O 118.170
Kinematic viscosity, @40 ?C =i o = 4.0-6.0
Specific gravity,kg/l@60 F- 0.85 0.88
Density,Ib/gal@15 "C ' 7.079 ' 7.328
Water and sediment,vol% 0:05 0.05max
Carbon,wt% 87 7
Hydrogen,wt% 13 12
Oxygen ,wt% 0 11
Sulfur,wt% 0.05 max 0.05 max
Boiling pointOC 180 - 340 315 - 350
Flash pointOC 60-80 100-170
Cloud pointOC -15t0 5 -3t0 12

Pour point’C 35t0-15 1510 10
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MANUIN A.

A. 1 QmauﬁﬁmqLﬂﬁmmmfa‘ﬂmﬁ'umﬂﬁman%mi’u
FuAURIRITUTELANNUAA

| fuels, biodiesel, gasoline, and jet fuel,

Chemical Composition ind Jwith at least 75% of 2,6-di-tert.-butyl-

E%wnn&tert.buwl-phennl and tridert.-
| a—

Appearance

Physical Data ASTM D 4052

ASTM D 4052
ASTM D 445
ASTM D 87
150 1382

Flash point IS0 2719

¢ 4% When stored at [Gwér lemperatures Kerobit TP 26 behaves like a

f U7 AR

autions (pressure balance,
etc.). A diluted solution of Kerobit TP 26 with a solidification point

below 10 °C is availablef@ipon request (Kerobit TH 26 8).

e LGN b ok

ed as a guide
to facilitate handling and cannot be regarded as specified data.

Specified product data are issued as a separate product specification.

Solubility Scluble in hydrocarbons.



73

Application

1) Use in mineral gil products

Kerobit TP 26 is an antioxidant for middle distillates, gasoline, and jet
fuel. It prevents gum formation as well as autoxidation and improves
storage stability. The inhibitor should be added directly to the unstable
product streams, e.g. distillates from cracker units or hydrotreater
effluents, to provide immediate protection.

TIEVO 1358 e February 2006 Kerobit® TP 26

0 - 100 ppm. The efficiency is
duction peried according to

abil ascline) or by determination of
.:“.‘M S ASTIID 873 (oxidation stability and

\\

| ‘K\ ecifications for jet fuels and gasoline
& DEF TAN qualification reference for the
information can be given upon

the oxidation stability of fatty acid

ation stability of FAME is usually
erated oxidation test, "Rancimat test”).

. 50 ppm and 1000 ppm, depending on

uirements.
Storage Stability d at least for one year in tightly closed
itially emptied drums should be
ms should be re-sealed properly

;“ ultiple re-heating impairs

stored inﬁtainle&ﬁ steel tank under
nitrogen.

Packaging ¢ 4%, 180 kg steel drumsiof in bulk.

ﬂﬂﬂ?ﬂﬂﬂiﬂﬂﬂﬂ‘ﬁ
Q‘W?Mﬂ‘im UAIINYAY

Safety

When using this product, the information and advice given in our
Safety Data Sheet should be cbserved. Due attention should also
be given to the precautions necessary for handling chemicals.
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Note

The data contained in this publication are based on our current
knowledge and experience. In view of the many factors that may
affect processing and application of our product, these data do not
relieve processors from carrying out their own investigations and
tests; neither do these data imply any guarantee of certain
properties, nor the suitakility of the product for a specific purpose.
Any descriptions, drawings, phutugraphs data, proportions, weights,
etc. given herein may change without prior mfunnatmn and do not
mnsutute the agreed r;untra::tual quall of the product. It is the

T re that any

BASF Aktiengeselischaft

Performance Chemicals for
Automotive and Cil Industry
67056 Ludwigshafen, Germ
whww. basf comfautomotive-oil

Description ; seletabiizer s a ﬂriﬁtaw blend of antioxidants and
a metal deactivator, used to prevent axidatidn or loss of stability in biadiesels.
& slhe metal deactivator igdgsigned to neutralize the catalytic effect of copper and

AU TIMEMIWETNT

. LCIw terﬂﬁratureﬂunﬂ:lrtw_.l

ARaN NIEINAINUINY

» Cost-effective when compared to other stabilzation attematives
» Effective at extending Ransimat values in 4 wide range of biodiesels and blends
* Maintains fresh biodiesel Rancimat values during extended storage
* Particularly effective in biodiesel produced fram sources with residual
mital content



Typical Properties ADPBAMANOE oo s s s s s s s s
Density (@ 25 'C) o s s
Flash point (PMCC), T oot s s s s s v

75

. Clear amber to red liguid

100

o 38

Recommended Dosage = {ogt sl for BT+ a\\' (47 idiesel stabilizer wil vary with the
? i SOnditions. Typical treat rates are
ot aur Albemarke represertative for

Shipping Information

! i

THANOX 4780 biodiessl stabilizer ig a liquid product With & low viscosity and freszing pairt,

arx igh flashpoirt. This sllows roduct to be easity and safely handied and blended
5 E
irgg A

under & wide range itions. Gentle heating using low-pressure steam or
eyile i el rapid transfer and
q J i The typical shelf life

f
Chemical Registration Numbers CAS:  Blend of registered products
BNEGS: Blend of registered products
TSCA:  Blerd of registered products

Safety and Handling Information




A. 3 ANMENLUENIARIaR1slanunsiNnaandint

alpuaIg1sUssinnazanifa IRaadinas

Composition information on ingredients

Weight %

68.5%
30%
1.5%

AULINENINYINT
PAIATUAMINYAE

76
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12 nuRanIsItATIsiAuMwiniulaN 1la B 100

FNAUBITNNY U ANAL

PTT CHEMICAL PUBLIC COMPANY LIMITED
‘c’# M LABORATORY SERVICES, TESTING OPERATIONS SERVICES 11

92-5481 Page 1ot 1

CERTIFICATE ( Ceriificate No: - Q0A-LS-0907-00201

Joh Mo s [=LE0807-00009 5

METH P - spaent to Certilicate No.: -

customer : Thai Oleochemicals Cn Jfel, / \\ \
Address : § 5oi G112, Essiemn Indusf80 Exis o iR om0 0 et ol ‘Li & Rayong Rayong 21130

Telephone :  081-5192190

Sample Description

100°TOH0R
* July 03, 2009 / D0:D0

Sample No, : (6= L5=1-0= 090
Sampling by :

TOL Ciperator

Tested By = Kanyanee. T
Tested Date @ Tuly 04, 2009 Tuly 03, 2009
Sample Condition : (range Liqud/ Glass Houle
Test ltem Test Method

1. Owidation Siahiliy @110 ol

b o EN 22003
—_—

Notes =

ﬂumwﬂmwmm
QWWMﬂ?ﬂJ UAIINYAY

B Plant Q4 Gnly

[¥] onspee [] onrspec
Reporied By : %“1 9 Approved By : E k QA A Vawomahan

{ Mr_Songsak Srikaew ) { Mr Kitja Puengsombocn ) { Miss Agnmmen Thavornchun §
{ Labaratary Technician ) { Labaratory Supervisor | { Chemist
Daie : July 04, 2008 Daie : July (4, 2008 Daie : July 07, 2%
Hemark 1. resulls are ss-raceived sample,

2. This eertificate shall not be reproduced except i full, without written approval of Laboraory Services, PTT Chenical Public Company Limited.
3% In this cenificate are changed or sdd itional. And bold lener/numberic are OFF 8PEC.
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PTT CHEMICAL PUBLIC COMPANY LIMITED

LABORATORY SERVICES, TESTING OPERATIONS SERVICES 11
9 I-4 Road, Tambon Map Ta Phut, Amphoe Mueeng Revong,

Revong 21150 Thailand

Tel: +66 (0) 3892-2000 Fax :+66 (0) 3802-3481 Page L of 2
CERTIFICATE OF ANALYSIS FOR Certificate Noo:  OOA-LES-0R07-001TE
Juh M 2 [1=-L 5=0%07-0000% 7
METHYL ESTER Supplement to Certificate No,:
Customer : Thai Oleochemicals Co., Ltd.
Address 8 80d (12, Essten Industsial Estste Pakorn Songkhr so-Rad Rosd Tarabol Map Ta Pl Amphus Musng Reyong Reyoag 21150
Telephone @ (81-§ 192190 Fax: [3E-6ETL23
Sample Description -
Sample No, = 6= L5~ =0-0900700 1246 JLOOTO08
Sampling hy : TOL Operator e July 03, 2009/ 00:00
Tested Hy @ Kaweewsan, R, Vorapong. R)%
Tested Duate @ July 03, 2008 . Re co v IFSHasssssss,y (12, 2004
Sample Condition = (range Liquid / Glasg - -
Test Item L/ it T ci Test Method
Test Item 6] £ ecil Test Method
|, Appearance - Cl 1 \ isual
2 Acid value iy 2 =k C..Sv‘._r - ‘ \ "'-," Jhause d Basa on DN EN 180 840-1908
3.Cloud Paint dexC 1s e A ASTM [ 2500-08
4. Methanal % DN EM 14110
5. Phosphorus Fewl \M'JCS Oificial Method Ca 12-55 243
& Monoglyoeride %% wi DIN EM 14105
7. Diglyeeride % DIN EN 14105
§ Triglyeatide %Wl DIN EM 14105
9, Free Glycerine %Wl DIN EM 14105
10, Tonal glycerine %% Wl DIN EM 14105
11. Water Content b wl ASTME 20301
12. Sulfated Ash b wl ASTM D 872800
13 Caan Residus an 109 5% wi Inhouse Method Base on ASTM [M830.05
14. Cald Filter Plugging Paint 'H*.C DIN EM 115
15 Copper Carrasian @ 50 oC L= I - Tub 130-04 (Re2000E1
16, Density @ 15 oC L4 500 50-900 VBTl D 4052-06 (2002) E1
17. Density @ 30 aC it §65 S TM D 2052486 (2002) E
I8, Totsl Contaminate sl aon— ] oiwEeNiss
19, Methyl Ester oW 98 80 955 Min NN EM 14103
20. Linalenic Acid Methy] Ester b wl .16 12 Max NN EM 14103
21. Flash Point i & ﬁn 16997 1 8N (AL D A Procadure A
2 ladine Value s il g si g y » ¥y F i i@m 11995
23, Kinematic Viscasity @ 40 deg&i L syl N B W PN e 0 ReTarD 42501
24, Group | Metal (Na+K) PR 02 | S0 Max Inhause Methad Base on AAS. Technique
28, Group 1| Meral (CaMe) L FRML nil : i.fl May = _ Inhauae Mat had Besea‘n_‘ ..Ech ique
ili E 0 in ol of gu EN | ||H3f_¥
27 Tatsl Sulfur b w 0d N Ledsib A W

MNntes @

Remark 1. Reporied resulis are as-reczived sample.

2. This cenificate shall not be reproduced except in full, without written approval of Laboratory Services, FTT Chemical Public Company Limited.
3.* In this certificate are changad or additional. And hold letier/numberic are (FF SFEC.

F-L§1-LB2-(0112

REV. | January 15, 2004
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PTT CHEMICAL PUBLIC COMPANY LIMITED
6 ptt LABORATORY SERVICES, TESTING OPERATIONS SERVICES II
CI"EM 9 1-4 Road, Tembon Map Ta Phut, Amphoe Mueang Reyong,
Reyong 21150 Thailend

81

Tel - +66 (1) 3852-2000 Fax - +66 (0} 3852-5481 Fage 1af 1

CERTIFICATE OF ANALYSIS F
Joh Mo,z TL-LS-0904-00 103 1

Certifacate No.x  COA-LI3-0904-01585

ment to Certificate N,z -

Customer : Thai Oleochemicals Co.,Lid,

Address B 50i (12, Esstern Industsial Estate Pakitestg -Dladfigad, Tadh & Rayona Rayoag 21150

Telephone = (38-6T621 - Fax :

Sample Deseription

Sample N, ¢ (e L= 1-00=00 (40

lﬁ
7=

Sampling by : TOL

Toedby: ek lll:z N
Tested Date : April 26, 2009 rF I \\\.. il 26, 2009
Sl Cmition : 5w Liid g J'.m \

Test ltem L mit Test Method
. Oxidation Sability @110 oC L DIN EN 141122003(E)

Notes @

ﬂ‘lJElf’mﬂW?WEl']ﬂ‘i
’QW'WMﬂ‘iEU UAIINYAY

Onspee || offSpec
Reparied By il ptzava b Approved By : D. W QA GLM

{ Miss'Wagzana Kazsmaang ) { MigsDusngdaw Taengsmwal ) { Miss Agome Thavormchan |}
( Laborstory Tachnician ) { Labaratary Supervisar ) { Chemist )
Date © Apnl 30, 2009 Date © May 01, 2009 Dite May 05, 2009

Far Pl G4 Only

BRemark | Reporied resulis e sseneceivad sample.
2. This cenificate shall not be reproduced excapt in full, withowt wrilen appraval of Laboratory Services, PTT Chemical Public Company Limited.
3.® [n this cerificate are changed or additional. And bold lener/numbaric are OFF 8PEC.
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PTT CHEMICAL PUBLIC COMPANY LIMITED

LABORATORY SERVICES, TESTING OPERATIONS SERVICES 11

Revong 21150 Thailend

Tel : +66 (0} 3892-2000 Fax : +66 (0) 3842-5481

% I-4 Roed, Tambon Mep Te Fhut, Amphoe Mueang Revong,

Page 1 of 2

CERTIFICATE OF ANALYSIS FOR

Certifacate Now:  COA-L3-(005-01481

Joh N, :

METHYL ESTER

Supplement to Certifieate Mo

Customer :

Address @

Tha (leochemicals Co.,Lid.

# 501 G 12, Eastemn Indusisial Eatate Pakoen Songkhrao-Rad Road Tambol Map Ta Pl Amphus Musne Rayone Rayone 21150

Telephone =

N3E-HETHZ1

Fax :

N3E-HETH23

Sample Deseription

LY
Sample No, © (e LS-Re01-0805 014620 I "\ \l‘ I00TOOC
—_— 5 -
Sampling hy : TOL Operator \\ e }'“ : May 26, 2009 / 21:00
=
Tested By @ mel.F,chgnichs.El,Nm’ivﬁgﬁ,PlgnJi __#
Tested Date : May 27, 2009 - w me : May 27, 2000
Sample Condition = Yellow Liguid / Lilsgs* s e, »
- FaEe i1
Test Item [ un ciffgat Test Method
Test ltem U nit R seciligation | Test Method
|, Appearance - 4 e Hffp Il et right . isual
2 Acid value ma ROH/ g 0 A G50 Mol Ny liayse Mathod Base on DIN EN 180 §60-1995
3. Cloud Paim degC ) a3 VAN ASTM [ 2800-05
4. Methanal ug 8 PR N ™ onvewatio
4, Phasphorus 4wt 04 L 4OCS Official Method Ca 1288 -3
& Monoglyeeride 4w g B L 9 owens
7. Diglyceride P oW L DIN EN 14105
& Triglyeeride b wl 11 4 NN EM 141015
9. Free Glycerine %5 wi 001 ‘] DIN EM 14105
10, Tonal glycerine %Wl ﬂjﬂ./ o DIN EM 14105
11, Water Cantent S wi GOt ASTME 20301
12 Sulfsted Ash % w B T ASTM [ §74:00
Eiéﬁlﬂim 'ﬂiﬂﬁ“" 5 Wt s 0.3y Mot ™ hause Mathod Base an ASTM D4S30-03
14 Cald Filter Plugging Paimt | Jddo 15 12 Max L JDINEN 115
18 Copper Cosrasian @ 50 oC P A0 13094 (Re 20001E1
16, Dersity @ 15 aC g 884 e 0 205296 2002 E1
17, Dersity @ 30 o€ ke T, 863 TUASTM [ 405206 (2002) E
18, Tatal Conaminste ; 0008 U024 Max L0 DINEN 12682
19, Methyl Ester % wi 98 57 9.5 Min DIN EM 14103
20, Linalenic Acid Mathy| Ester w0 B 017 12 Max 'ﬁ.} DIN EN 14103
21, Flash Paint e | ) ‘ Min V17 NS S procedurea
2. ladine Valus il 5 VR iso g 11905
23, Kinematic Viscosity @ 40 de_n,qj =41 4519 i80-500 ASTM D 44501
24 Group | Metal (Na+K) PR nil " S0 Max -9 Inhause Methad Baseanﬂ‘r‘achniqne
25. Giroup Ll MegINC. ™ ﬁri' £% 11 My ™ Dl dethodBise o 5. Pchiique
26 Cidstion Sell ol Mis N1 ol e dofobls
| ] | ] Lt L= | j |
27 Taal Suliur g 3w 4 n0a! QO Max ASTM DD 5483 D
) |
MNotes @ Cloud Point and CFPP can be accepted for PalmStearin-Methyl Ester

Kemark

1. Reported resulis ane as.received sample,

2. This cenificste shall ot be reproduced except in full, without written appraval of Labosstary Sarvices, PTT Chemical Public Comprany Limitad
3% |nthis centificae are changed of additional. And bald lenet/numbearie are OFF SPEC
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PTT CHEMICAL PUBLIC COMPANY LIMITED
O -pﬂ' LABORATORY SERVICES, TESTING OPERATIONS SERVICES 11
CI"EM 9 1-4 Road, Tambon Map Ta Phut, Amphoe Mueang Rayong,
Ravong 21150 Thailend
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Tel : +66 (0} 3892-2000 Fax :+66 (0} 3892-5481 Page Lof |

CERTIFICATE OF ANALYSIS FOR Certifacate No.:  COA-LS-0903-01376
Job N, = TI-L 5= 090300081 3

METHYL ESTER

Supplement to Certilicate No.:

Customer @ Tha Oleachemicals Co,,Lid,
Address @ 8 Sad G12, Esslern [ndusizial Esisle Pakom Sonp -] Lol B L ihushume RayoneRayong 21150

Telephone = (38687921

Sample Deseription

Sample No. : (5 L5~ -0~ 090300 3 I’/ \"'\\ T
Sampling hy TOL Operatar l II amipling D:eTime s Merch 19, 2009/ 23:30

T .7 /| \\\ -

211, 2009

f _ N
Tested Date : March 20}, 2009 L= \

RN
Sample Condition @ Yellow Liquid / Glag ﬂ l ’ E m\\\\

v-l. l‘ A_2a =
Test ltem

Test Method

he?? |\ AN

L Oneidation Stabiliny @110 oL DIN EN 1412 2003(E)

Ll SRNA N
b

Notes @

ﬂumwﬂmwmm
QWWMﬂ?ﬂJ UAIINYAY

[¥] onspec [] onespec

Reparted By : :PW' Approved By : a k 0A: . Panomchan

Bor Flant £ Gy

{ Pongpicha Boonhn ) { Mr.Kitja Puengsomboon ) { Miss Agormei Thavormciun )
{ Laboratory Technician ) { Laboratory Supervisor 1 { Chemist )
itz ¢ March 23, 2011 Date March 73, 2009 Date : March 23, 2009

Bemark |, Reporied resulis ane as-receivad sample.
2, This ceriificate shall not be repraducad excapt in full, without writien approval of Labarstory Services, PTT Chemical Public Company Limited.
3. % In this cenificate are changed or additional . And 'bald letiar/nunharic are OFF SFEC .
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PTT CHEMICAL PUBLIC COMPANY LIMITED

LABORATORY SERVICES, TESTING OPERATIONS SERVICES 11

9 I-4 Road, Tambon Map Te Phut, Amphoe Mueang Rayong,

Ravong 21150 Thailand
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METHYL ESTER

Tel : +66 (0) 3892-2000 Fax : +66 (0) 3892-5481 Page L af 2
CERTIFICATE OF ANALYSIS FOR Certifaeate Now: - COALS-09(E-01283
Joh Ney 0 ISR 3-0803-00081 3

Supplement to Cerfilicate Moz

Customer @

Adddress

Thai (Neochemicals Co., Lid,

8 Sod G112, Esstenn [ndusisial Estate Pakoen Songkhe so-Rad Rosd Tambol Map Ta Phut Amphus Musng Rayong Rayong 21150

Telephone = 3E-HETYZ1

Fax:

N3E-HETH23

Sample Description

Sample No, @

- L3 [-0-09030DYEEY

Sampling by =

TOL Operator

Tested By @

Sittipong. R, Thiti, 5, K aween;

Tested Date @

March 21, 2009

Sample Condition @

Yellow Liquid / Glass Bl

3200TOO2D

e = March 19, 2009/ 23:30

Test Item Test Method
1. Appearance Visual
2 Acid value N«Mﬂlnd Basz on DN EN 180 8&0-1945
3 Cloud Paint \ L W ASTM D 280005
4 Methanal \ \ % Y DIN EN 14110
5. Phosphorus Dfficial Method Ca 12.55 493
& Monoglyceride DiM EN 12105
7. Diglycaride DiM EN 12105
§ Triglyeatide DINEN 14105
4, Frea Glycerine DINEN 14105
10, Tonal glycerine DINEN 14105
11. Water Cantent ASTME 20301
12, Sulf=e Ash ASTM D 482008 E1

13, Carbon Residue on 10 %

MNintes @

9

Hemark

1. Reporad results are ai-received sample.
2. This cenificate shall not be reproduced excepd in full, without writien approval of Labarstory Services, FTT Chemical Public Company Linited
3

® | this cerlifleste are changed or additional. And bald leter/numberic are OFF 8FEC.

Diatil latian Residus e wl Inhouse Method Base on ASTM [M530-03
14, Cold Filter Plugging Paint deg.C LB M N - DINEN 118
15. Copper Cormasion @ 50 oC W 1a Mol Max " ASERD 13084 (Re 200)E ]
I8 Dersity @ 15 aC s Wl 405296 (2002) E|
17 Dersity @ 30 o \T D 408205 (2002) E1
18, Tatal Coraminste Ly DIN EN 12652
19, Mathyl Ester %ﬁ Trov NN BN 18103
0. Linolenie Acid Methy] Bster Wl 024 12 Max = iNEN 14103
21, Flash Point deaC o 1784 120 Min o EN IS0) 3574
2. ladine Value P 50 M gt B 80,3851-1995
23 Kinematic Viscasity 40 Jf 8 .;? ﬁ HTET %= | s aasan
24, Group | Metal (Na+K) 1 . T o 1 e My W W B pnailae N on AAS Technique
25, Group 11 Metal (CatMg) ﬁ] ppm 005 S0 Max Inhouse Method Base on AAS. Technique
36, Ovidstion Sukility @110 ol hrs =10 ¢ 16 Min =" DI BN 12112 J0031E)
27, Taisl s..mfa I %q sig Frmgode 1| ] oW ¥ Hsty ﬁ\& ¥
N g ON Y [« L oY L
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PTT CHEMICAL PUBLIC COMPANY LIMITED
-pﬂ LABORATORY SERVICES, TESTING OPERATIONS SERVICES 1T
C’EM 9 1-4 Road, Tambon Map Ta Phut, Amphoe Mueang Ravong,

Rayvong 21130 Thailand )
Tel - +66 (0) 3892-2000 Fax :+66 (0} 3852-3481 Page 2at'2

AUEINENINYINS
RN TUUMING AT

Tor Plant GA Only

[#] ouspee [] offSpec

Repomed By:  FowbedtT S ey a k o B Ao
{ Mr.Komlkrit Sawapalangkul ) { Mr Kitja Puengsomboon ) { M Sirmira Chaichawasgreschs )
{ Laboratary Technigian ) { Laboratory Supervisar ) Acting for Technical Manager )
Date : March 20, 2009 Date : Merch 20, 2004 Date : March 21, 2000
Hemark resulis ane ssereceived sample,

1.
2. This cenificate shall nat be reproducad exeapt in full, withoul written appraval of Laborstory Services, PTT Chemical Public Company Limited,
3% In this ceriificate are changed or additional. And hald leter'numberic are OFF 8FEC.
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NMANUIN .
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LA389 Rancimat ( Oxidation Stability )
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FBATFIUNITRATIEN EN 14112
a e
T¥nnuson gmund 110 ° o uasifue mesaiisarmslvaveeme 10 Savilus
¥ L *) L F) [} L} 1}
rﬂ"@lﬂnﬁvﬁﬂﬁm Wn 3.00 ﬂﬁu%m551ﬂ1ulunanﬂnﬂﬂmuﬁ1 ua::ngle::uu'ﬂﬂ fFifimdamuovia
o A N 4.8 . H =
p1measannizuula akamasufiagduuu Sifsarmasuiignaandlafaanunuuiuailu
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m:unnuﬁ‘:’ﬁausi?‘m DI (deionization) U3u1as 80 Daffes fimud1vainszuanuifaslialnnin
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1 Reaction vessel 36 Connection plug
2 Reaction vessel cover 37 PTFE tube
3 Connecting tubing (white) 38 Electrodes
4  Measuring vessel 3% Protective ring
5 Measuring vessel cover 40 Connection nipple
6 Connecting tubing (green) 41 Connection #%fu connection tuhrln-;f!I
32 Connection piece 42 Air inlet tube
33 Opening “ Cut "
34 Opening “In "
Marking field

i3
FEmiwredlulofsadi dso s RANCIMAT

£ N M
i ;‘: ;i ’:‘

- ldwsan PTFE fube’ Mradlull us@in Opehingir W MICILENY

1. Usznausi Measuring ves

- ddoawasfn Co iegd - A 1l SRIUTILRIUWET FAN Rdnn
: 20+ 3 L

3. tsrnaust Measufingivessel ec 1y Measuring vessel Mafaauriy Tiniwihlulsly
hﬂ%lm Rancimat
4. 1lsznay Reaction vesgmf Al a
ing” mauadlyluuvia Air inlet tube’ LadlAznavinsmnusouriut
iﬁ‘l Lﬁuﬂt‘ﬂﬁnﬁm‘mﬂ# Air inléttube™ ‘lil’ﬂ-ﬂ'[m“ﬂﬂﬂ Connection”
5. '|.ﬁm“1*imam a1l lunaaanaaal Tﬂﬂﬂ‘ﬁunmimnﬂ'ﬂﬂﬁmm 3 m}xx NTﬂul‘iﬁ.ﬂﬁm

RN Jblad L 1d VI E |

6. Tq'l.l 7 Reaction vessel cover NUWRZAVARIILTIAIUN IﬂHﬂHJLLHIL‘HLﬁ‘Tﬂﬁ‘]Fh]'l].lﬂﬁﬂﬂ

- d1m749 Sealin

nasaitarfinug? ‘H’Fﬂuuﬁ”l'{ﬂﬁﬂﬂﬂﬂﬂﬂﬂﬂﬂmllﬂul.ﬁ“im Rancimat
o 5 ' .. 3 i 4 A

7. Lmauviautd Connecting tubing {ﬁ'in‘l) TEW Measuring vessel NUYAWRIANARDL
. s . N : o, ) P w

8. \Haurisa1me Connecting tubing (WAl ) MUY Measuring vessel 1 @anfi

e = ! =
9. WaMINARBIRUARISAL AV SRR [ Fugn



NMANUIN .

71579 2.1 Aumnwradluladigalssinniniaasinas

szn1ANSNETNANAU

89

fatnuupansuziazaunInaed uleamallssinnuniaedamaiaeansa luduw.A. 2550

(N mmzﬁmLLuuﬁ’]ﬁJﬂizmﬂmuﬁﬁﬁﬂwﬁwm)

$18N15 $18N15 sERLANN | udesndn | AEveRau | LATasiiad
ANUURA ST 14m9299m
1 Methyl ester >9645 Yowt EN14103 GC-FID
2 Linolenic acid ¥ , A 4 Yowt EN14103 GC-FID
methyl ester | _,
3 | Monoglyceride 08 # ¥ Bt EN14105 | GC-FID
4 | Diglyceride <02 Yowt EN14105 | GC-FID
5 | Triglyceride <o.g" j ot EN14105 | GC-FID
6 |Free glyceride <02 ?;%;wt EN14105 | GC-FID
7 Total glycerin 7-<-70>.25 ‘iwt EN14105 GC-FID
8 Methanol Y ; <0.2 Yowt | EN1411O GC-FID
9 | Tavengu 1: NaK <5 ppm EN14108 AAS
10 | Tavzngu <5 opm EN14109 AAS
Ca,Mg
11 Phosphorus <0.001 Yowit ASTM D495 ICP
12 Sulphur <0.004 Yewt ASTM X-RAY
D2662
13 Water <0.05 Yowt ASTM Centrifuge
D2709

14 lodine value <120 glodine/100g | EN 14111 -
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AN A2 WAAIAMANLALASAIAMNSAUARIUNNUNTTHARAG lFaudieuiu

& o o o aao =
UTNHURALTR [@ﬁ']‘].lu’)@ﬂLL@leﬂIuI@ﬂ L]Jlm/].]

4UR ATANNDNANNZ AMNUURA AN AU

(21°C,g/ml) (21°C,cSt) (kJ/kg)
faae 0.918 57.2 39,350
NUANZIU 0.918 60.0 39450
NENE 0.915 51.9 37,540
fadd 0.914 671 39,470
Au 0.898 4 88.6 39,550
WA UL dy 0.907 66.3 39,720
winluasinn 09916 \ 36.9 39,000
Ynifufima godof J4 AN 3.8 46,800

A58 2.3 AndxtaredlulasmalFauaun Ui Aum s
J

dad

ANANLIR al.‘ﬁ’i:l:'ﬁ__d lulasias
Fuel standard “-ASTM D975;_gf.ﬂ ASTM D6751
Lower heating value ,btu/gal el 129.055,_'; 118.170
Kinematic viscosity,@40 ¢ e — Al 4060
Specific gravity,kg/l@60 F— 0.85 0.88
Density,Ib/gal@15 "C 7.079 ' 7.328
Water and sediment,vol% 0105 0.05max
Carbon,wt% 87 7’
Hydrogem,wt% 18 12
Oxygen ,wt% 0 11
Sulfur,wt% 0.05 max 0.05 max
Boiling pointOC 180 - 340 315 -350
Flash pointOC 60-80 100-170
Cloud point’C 15105 31012
Pour point’C -35t0-15 -151t0 10




AMANUIN .
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Crude palm Oil . Type of Antioxidant : Phenol 50ppm . Temp_ 110 °C

Induction time 22.39h
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Crude palm Oil . Type of Antioxidant : Phenol 250ppm . Temp 110 °C

Induction time 24.37h

2437
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Palm Stearin .

Type of Antioxidant : Phenol 50ppm . Temp 110 °C

93

Induction time

1.36h

1.38

pSfem

B o R BRAESEE R BR

Palm Stearin .

emp 110 °C

Type of Antioxidant..-Pheriol

R

1|

Induction time

i
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Palm Stearin . Type of Antioxidant : Phenol 250ppm , Temp 110 °c

Induction time -h

17.56 4

\
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Refinery Palm . Type of Antioxidant : Phenol 50ppm . Temp 110 °C

Induction time 1.29h

a5 1.28
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3 30

25

20

15

10 X ’

: -

Dlllllllllll _IIIIIIIIII

0.0 25 E ' 15.0 17.5
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Refinery Palm , Type of Antioxidant : Phenol 250ppm ., Temp 110 °c
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Induction time 17.06 h

pEom
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Crude palm Qil , Type of Antioxidant : Aliphatic Ester, 50ppm , Temp 110 °c

Induction time 20.15h
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Crude palm Qil , Type of Antioxid ’537”@,9 100ppm , Temp 110 °C

Induction time
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Crude palm Qil , Type of Antioxidant : Aliphatic Ester, 250ppm , Temp 110 °c

Induction time 38.61h
178 F 38.81
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Crude palm Qil , Type of Antioxidani ?f‘.’. . i
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: ' 500ppm , Temp 110 °c
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Palm Stearin Type of Antioxidant : Aliphatic Ester, 50 ppm, Temp 110 °c

Induction time 2272h
Standard time 5283h ADM (F: 2;T:87.8°C)

pSiam
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Palm Stearin Type of Antioxidan c-_—_.-_-:g_ ‘-0 opm, Temp 110 °c
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Palm Stearin Type of Antioxidant : Aliphatic Ester, 250ppm, Temp 110 °c

Induction time 28.83h

m_

15 ~

Palm Stearin Type of Antioxid

Induction time

i

pSom

MEERSEBRB




101

Refinery Palm , Type of Antioxidant : Aliphatic Ester, 50ppm., Temp 110 °c

Induction time 26.03h
Standard time 60.64 h ADM (F: 2:T: 97.8°C)
28.03
25 4
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Refinery Palm , Type of Antioxid ; ?Em;:m " 100ppm, Temp 110 °c

Induction time Yy i P
Standard time 1 ) i"! *C)
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Refinery Palm ., Type of Antioxidant : Aliphatic Ester, 250ppm, Temp 110 °c
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Induction time 281h
Standard time .56 h ACM (F: 2;T: 97 8°C)
a5 o
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Refinery Palm ., Type of Antioxidant

Induction time
Standard time
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Crude palm Qil , Type of Antioxidant : Phenolic 50ppm , Temp 110 °c
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Induction time 067 h
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Crude palm Qil , Type of Antioxidant : Phenolic 250pm , Temp 110 °c

Induction time 22.39h
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Refinery palm , Type of Antioxidant : Phenolic 50ppm, Temp 110 °c

Induction time
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Refinery palm ., Type of Antioxidant : Phenolic 250ppm, Temp 110 °c

Induction time 4.70h
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Crude palm Qil , Type of Antioxidant : Phenol 50ppm , Temp 150 °c

Induction time 0.36h
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Crude palm Qil , Type of Antioxidant : Phenol 250ppm, Temp 150 °c

Induction time

pSfem

1.81h

Crude palm Qil , Type of Antioxida
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Palm Stearin, Type of Antioxidant : Phenol 50ppm, Temp 150 °c

Induction time 1.15h
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Palm Stearin, Type of Antioxidant : Phenol 250ppm, Temp_150 °C

Induction time 1.789h
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Palm Stearin, Type of Antioxidant : F o 150 °C
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Refinery palm .Type of Antioxidant : Phenol 50ppm. Temp_150 °C
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Refinery palm .Type of Antioxidant : Phenol 250ppm Temp 150 °C
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Crude palm Qil , Type of Antioxidant : Aliphatic ester 50 ppm 150 °c

113

Induction time 238h
Standard time BBT1h ADM (F: 2;T:97.8°C)
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Crude palm Oil , Type of ‘Se:"«m‘ 00ppm 150 °C
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Crude palm Qil , Type of Antioxidant : Aliphatic ester 250ppm 150 °c

Induction time 3.27h
Standard time 12172 h ADM(F: 2;T:97.8°C)
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Palm Stearin, Type of Antioxidant : Aliphatic ester 50ppm 150 °c

Induction time 408h
Standard time 152.00 h AOM (F: 2;T:97.8°C)
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Palm Stearin, Type of Antioxidant : Aliphatic ester 250ppm150 °c

116

Induction time 444 h

Standard time 16553 h AOM (F: 2;T: 97.8°C)
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Refinery palm , Type of Antioxidant : Aliphatic ester 50ppm150 °c

Induction time 213h
Standard time 789.54 h ADM(F: 2;T: 97.8°C)
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Refinery palm , Type of Antioxidant : Aliphatic ester250ppm150 °c

Induction time 348h
Standard time 128.54 h AOM (F: 2:T: 97.68°C)
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Crude palm Qil , Type of Antioxidant :Phenolic 50ppm 150 °c

Induction time 1.57h
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Crude palm Qil , Type of Antioxidant :Phenolic 250ppm 150 °c
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Palm Stearin , Type of Antioxidant :Phenolic 50ppm 150 °c

Induction time 1.80h
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Palm Stearin , Type of Antioxidant :Phenolic250ppm 150 °c

Induction time 1.80h
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Refinery palm , , Type of Antioxidant :Phenolic50ppm 150 °c

Induction time 1.15h

1.70

IIIIIIIIIYV‘ B I Y I |
| |

1
1
0.00 0.25 y 5 . 1 ' AR 1.50 1.78

Refinery palm , ., Type of Antioxida

Induction time

1 AudInening
I ARAINIPYRTINGIA Y




124

Refinery palm . . Type of Antioxidant :Phenolic 250ppm_150 °C
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Crude palm Qil , Type of Antioxidant:Phenol 50ppm 200 °c

Induction time 0.30h
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Crude palm Oil . Type of Antioxidant:Phenol250 ppm_200°C

Induction time 0.32h
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Palm Stearin, Type of Antioxidant:Phenol50 ppm 200°C

Induction time 0.30h
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Palm Stearin, Type of Antioxidant:Phenol250ppm 200°C

Induction time 029h
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Refinery palm, Type of Antioxidant:Phenol50ppm 200°C

Induction time 0.30h
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Refinery palm. Type of Antioxidant:Phenol 250ppm 200°C

Induction time 028h
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Crude palm Qil ,Type of Antioxidant: Aliphatic ester50ppm 200°C

Induction time 1.14h
Standard time 1358.22 h ACM (F: 2;T: 97 8°C)
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Crude palm Qil , Type of Antioxidant: Aliphatic ester 250 ppm 200°C

Induction time 0.79h

Standard time 946.57 h ACM(F: 2:T: 97.8°C)
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Palm Stearin , Type of Antioxidant: Aliphatic ester 50ppm 200°C

Induction time 0.22h
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Palm Stearin . Type of Antioxida
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Palm Stearin ., Type of Antioxidant: Aliphatic ester250 ppm 200°C

induction time 0.25h

Standard time 29386 h ADM (F: 2:T:97.8°C)
0.25

0.1

2
=]

Palm Stearin , Type of Antioxidant:-Aligl

1

Induction time 0.31h
Standard time ¢ 2 372.09h AR (F: 2:T:97.8°C)

AN IUININEAAY

pSem
®

OELl L L L L L L L]
I | I 1 I I | ! | I 1 |

0.00 o005 010 015 020 0.25 030 035 0.40 0.45 0.50 0.55 0.80
h




Refinery palm , Type of Antioxidant: Aliphatic ester 50ppm 200°C
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Refinery palm , Type of Antioxidant: Aliphatic ester 250 ppm 200°C

Induction time 018h
Standard time 21528 h ADM (F: 2;T: 97.8°C)
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Crude palm Qil , Type of Antioxidant: Phenolic 50ppm 200°C

Induction time 0.23h
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Crude palm Oil . Type of Antioxidant: Phenolic250ppm200°C

Induction time 0.27h
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Palm Stearin . Type of Antioxidant: Phenolic50ppm200°C

Induction time 0.33h
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Palm Stearin . Type of Antioxidant: Phenolic 250 ppm 200°C

Induction time 0.27h
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Refinery palm, Type of Antioxidant: Phenolic 50 ppm 200°C
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Refinery palm, Type of Antioxidant: Phenolic 250ppm 200°C
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Crude palm Oil at 110°C

Induction time 2063h
Standard time 4805 h ADM (F: 2;T:97.8°C)
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Refinery palm at 110°C

Induction time 2272h
Standard time 5283 h ADM(F: 2,T:97.8°C)
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Palm Stearin at 150°C

Induction time 210h
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Crude palm Oil at 200°C

Induction time 0.18h
Standard time 228.07 h ACM (F: 2:T:97.8°C)
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Refinery palm at 200°C
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