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Abstract

This research aim to prepare diester lubricating agents ,which. are 1,2-propanedipalmitate and
2,3-butanedipalmitate, by esterification of palmitic acid with 1,2-propanediol and 2,3-butanediol,using
concentrated sulfuric acid as a catalyst at 110 °C for 5 hours.The yield of diesters was 92 and 91%,
respectively. To purify diesters,vacuum distillation under pressure nearest to 0 mmHg needed.The yield of
diesters after purification was 86 and 85 %.The characteristics of diester products were determined by FTIR
and FTNMR ,and the oxidation and thermal stabilities were determined by TGA.The physical properties were
determined to compare diester products which produced from different diols.We found that higher
molecular weight of diester of palmitic acid will increase melting point and products will have good
thermal stability.Blending 7.18 and 4.9 grams of 1,2-propanedipalmitate with 100 ml of base oil 150 and
500SN will increase pour point from -12 and -6 °Cto 11 and 4 °C , respectively. The viscosity index will
increase 7.77 and 4.17% rcspcctiilely but the viscosity at 40 °C will decrease from 30.31 and 96.33 cSt to
28.08 and 84.90 cSt ,and the viscosity at 100 °C will decease from 5.227 and 10.33 ¢St to 5.12 and 10.15 ¢St
respectively.Blending 6.17 and 4.70 grams of 2,3-butanedipalmitate with 100 ml of base oil 150 and S00SN
will increase pour point from —12 and —6 °Cto 16 and 5 °C ,Jrespectively. The viscosity index will increase
291 and 4.17%, respectively but the viscosi.ty at 40 °C will decrease from 30.31 and 96.33 ¢St to 28.20 and
85.06 ¢St ,and the viscosity at 100 °C will decease from 5.227 and 10.33 cSt to 5.05 and 10.16 cSt,

respectively.
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Ao

p =  para

mg = milligram

mli = millilitre

kg = ’kilogram

g = gram

TGA = Thermalgravimetric analyzer
NMR = Nuclear Magnetic Resonance
ppm = part per million

IR = Infrared spectroscopy

ASTM = The American Society for Testing and Materials
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22 FEildlunsnanly [12]
221 Fmumenmildluntswaalannsssunaiiae
- myldnnudou (heating)
- nudaeeniiudu  shredding )
= A3 Lﬁ@ﬂ‘l%ﬁ?ﬁﬁﬁﬁﬁazﬁ’w ( selective and non-selective solvent extraction )
- nunseslaglddinseauaz Wil¥@Inseq ( filiration with and without filter aid )

- AMINAULUUGYYIAA (vacuum distillation )
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Name formula Meiting Point ( °Q) Occurrence
Acid
Cerotic acid Cill COOH 87.7 Free in Beeswax,Montan,
Camnauba as ester in
Chinese wax and carnauba
Lauric acid C,H,COOH 44.2 As laurin in Japan wax
Palmitic acid CH, COPEL 63.1 As palmatin in Japan
Alcohol
Cetyl alcobol C HeaBH 49 As cetyl palmitate in
spermaceti
Myricyl alcohol C,H,,0H 85 As ester in beeswax
carnauba
msefi 22 muiAmememnuasmaniveslvonsysumnd
wax Melting range Acid Todine Saponification
% number number number
Beeswax 62-70 17:-21 8-11 86-96
Carnauba 83-91 1-8 8-13 73-86
Candelilla 65-69 15-16 14-37 46-65
Japan 50-56 0.2-13 1.4-2 78-93




323 'i‘ﬁ‘nmﬂi"ﬁﬁﬂun1‘mﬁeﬂwmﬁ'sm'zﬂﬁuazhﬁ’am‘nzﬁﬁﬁaé
- myusadmanil ( chemical bleaching )
. 1pames TR ( esterification )
- ﬂaa%'nui}”u ( chlorination )
- sendia¥u (oxidation )
- I3AALUMUY ( condensation )

- leTasvmdu ( hydrogenation )

Esterification

17361 Esterificatioz Aol essninnsamivendanunzueanssod lnsiinga
flugusalffsonss 1deamesdsruns
H
7\
ROH S RCOOH — RCOOR + H20
Alcohol Carboxylic acid Ester

IfRsefRadiulfiefiaunsofunduld udamnsarlifgazefuiae i
] Y v
w18 laems 1S uniueans sedfiuniuHe uae Iaomsinif idesnninszuulaald

azeomropic agent 151 Tngdu AaselseniilFldud nsadarsn vie Woaresasenlud
2.3 szanwdnasdly

3 o o o <& 9 ]
huu‘lﬁ'mmnmsmmﬁ:mmmmﬁmmﬁ ‘N1ﬂ1.!ﬂ'lill‘lN'lJ'iZ!ﬂ"ﬂ‘Ui’Niﬁli)ﬂﬂlﬂu
b4

Uszinnuangasil

- a9ndn (vegetable waxes)

o o % §

- lysnuuasuazdad (animal and insect waxes )

- TuenilTasiaon ( petroleum waxes )

- lu91AU3 ( mineral waxes )

- ludunsiey (synthetic waxes )



2.3 1091080 (vegetable waxes) [10,11,12,13]

‘lﬂ!%']ﬂNﬂuu‘lﬁiﬂﬂ'\ﬂWU‘I{HUH‘U@Q'@IW}H ﬁlTu 1y ‘ﬁi‘lﬂltﬁ“’mﬁﬂ l1“11'1.]‘a""“m‘}’I‘Li"l)w

ﬂnﬂfm1ﬂﬂmafrmaw@amﬂiwuua uﬁmnaaaawuumunlumqaaq Aedeves lunadn

‘nmﬂm‘lumumsmﬂa Carnauba , Candelilla 482 Japan

Tua1s1ei 2.3

= arn v
A1INN 2.3 ﬁNUﬂﬂNﬂ]ﬁﬂ]ﬂ‘U@\ﬂﬂm]ﬂNﬂ

amumaallwmmﬁ’aﬁﬂmmm‘ﬁ'

Waxes | Characteristics Color Melting point ( °C ) |Penetration ! Fiash point (°C)
Canauba | very hard , brittle, pale yellow to 83-86 1-3 298
not tacky, lustrous | greenish brown
Candelilla|  hard , briltle brownish to light 68.5-72.5 1:5-5 240
slightly tacky, vellow
lustrous
Japan | resembles hard fat pale cream 46.5-51.5 6-20 196

1) Carnauba !‘ﬂull‘lﬁ’]‘lﬂﬂ'l‘ﬂ’?ﬂiﬂ‘lfﬂ\?@Uﬂ'miJCamauba mmmaumam Nanya

uwm‘“mmuummﬂu ‘lwuﬂummmclmwmwmﬂ‘naanmm‘lwnﬂmmsﬂuiuﬂﬁm‘szm

MmTeasiadounald ﬁeuu'lmmumuﬂm‘hmamnu‘lwuﬁeuman‘mﬂﬂwaanmm Taosia 'l

ll"U Carnauba iaﬁmnmwumwmawmaﬂ waaﬁ'lﬁ4wmmaa‘l’maﬂaa‘lmma‘lmflumﬁma

L‘xsu"lwmuua“mﬂmsmrm

‘luﬂ%uuu Camauba ﬁ]u‘nhnuaman’j’NmN'luamamﬂsmmswamaﬂmaqmﬂ

22
e litezduirgilidue iy muamess ey e oy Fenuazdis serasy

94 Canauba iU [ 13 ]

ABUNINUAY




pafilsznoy
aliphatic and aromatic ester
aliphatic esters
hydroxy esters
cmnamic aliphatic esters
free fatty acids
aleuhols
lactides
hydrocarbons
resins

moisture and inorganic residue

v v
2) Candelitla 15 lvf 18019108% Candelilla s3fitlszneuniunil lastszanadiudail

paAszaRY
wax esters
alcohols sterols and neutral resing
hydrocarbons
free acids
moisture

inorganics residue

Aaa o 1 v =t 14 o

Candelilla Slu lvATidnvarzudsuanls iz Taeh lslasmsusudiuesrdszaouds 50 %
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P Y ot
3) Japan wax v inenduiwess
=) a dy : a 1 a 1 9 dd'
wagdy lusiiafissny Iy RaseIHLAZUAUUOIANILDSS

g o o 1 4 o a ) o a .
msaam%"‘lumwma [EPRTIZINE mmaaﬁuuazzﬂummamu‘luxwumaﬂm‘mmﬂﬂ (resin

thermoplastics)
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84 -85
40
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05=1
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nesiruniivsn

DRA)

12-14

49 - 50
739
2 =3
1

Candelilla 141ugammnssumsnia
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Faudhudulvnadniing 18 Tugu

Japan wax 19 lumsHiafiou



232 le91ndad (Animal waxes ) [10,11,13 ]
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111978 — 119 e

5}
AraduINg?, 'C 62-70 37-43
anudenERL5 °C 0.96 - 0.98 0.93 -0.95
acid number T80 & 23
saponification number 83 -104 84 - 127
iodine number 5-13 1547
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d aa a 2 3 o oo < 0

sUBNTANBATE ( free carboxylic acid ) laTasafueu uaz lvueanssaaduamaniiosegiay
d’d? 9/ 1 a =} d' ° 4 3
yragnldidusdriannlugammassumsnaiion uazinTeed191905N

Aa Y EY ] EY ' ydwdy 5 9
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233 laillns@est (Petroleum waxes ) [10,11,12]

£ 4 ' ' v
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: y
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ada Id.n’/‘ 1 = o 4 g v v
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Yuviraidly lunanvinatan
g, °c 204 ( min ) 260( min )
FIMABUNAI, °C 46 — 48 60— 93
AUHIIAN 98.6 °C, cst d 7.4 10.2-25

2. lunBnuuatdn (microrystalline waxes ) in lufiSiudunauveslalasmsueu

P g o 20 el g ~ =
Adhuvewdei 1du191nmsAniniueennnUHIAY ( crude petrolums ) 7 ldu19nnsaslueen
3 : o ' 4‘ P LY A a0 [ o :’ Y a qy = t & [ &
nminiundeauaiminniennlvfisgdudsnduiniy lvwilafignisenitlunanvinadnidies
o/ < d 1 9 1Y P (] d a c&y
wniuiundnvinadnudss 1t lassadauvedugnudesglumomsvewds  luwiai
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dsznevdglaTasmisveusuduuylo lomafinuasuudfiin sausissamusuudnies
Y y
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Vluamed 25 sneseesnun viifiganasumauazaiumiiaiigend lews iy
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i
Hagdun
234 w9113 (mineral waxes ) [ 16,11,12]
9
Yaiiail 18un1nanafiv wu Dy bitumen ) Anlud ( lignite ) B1uHMEAY ( peat)

v ¥ v
LA ufusi ( shale ) ua hisaulud Ifunentiniud Tasiaey Yymnusfidinaludmunisd

- ® e 3 ~ d’l d‘ o A’
£9 montan lATozocerite autiaves e eriiag lduaas 13 luaisei 2.6 sl

MaeT 2.6 audavesiuainus

Qo AIHLA acid number qav@eNIHa’, °C
Montan TERRG 4050 84— 90
Ozocerite AouT1auds 0 60 — 90

v

a e Y U [~ | : P o o o 9J
Yy Montan Shtluriiedyan  Savaludmiiufiwaniednlud luyilatignls
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235 ludunnie (Synthetic waxes ) [14 ]

t4
Tuilgiiutinsnialvdanse 1?7'lﬂmumnmmmqﬂ maammﬂ"lmmmﬂwvmma@'lﬁ’
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Fishcher — Tropseh wax iflu'lvfi du1910015 Fauns et ﬁumuwamaamm nuR o Ta-
auuavumuﬂma Iﬂﬂ‘ﬂ{]ﬂim Fishcher-Tropsch catalytic hydrogenation mmmsuauuauaﬂ‘lwﬂw
RUNQILaTANAUGS 'hm'lmsmmmﬂ’nmmmﬂT@sm penetration 71 25 °C Tuzaq 0 — 5
uavmwnammmaaiuﬂm 95,T1.05C ‘Iwuﬂunﬂ“hmfmﬂﬂwuﬂ@umahzﬁumsmﬁauﬁa

Hazn1In ﬁ waémmama“mmwwuwwu

Y a I'd
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Polyethylene polyol fatty acid esters Hazayug woaofiau lnansanie Carbowaxes
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g sa - ' a A =
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[] 2 a  w 4
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138N Carbide and Carbon Chemicals
a a Aad o :/' a a 4 3
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2.5.1 ganiaeNital (Melting point)

1 Ad’l o act o A
ﬂTiSWUQ']Uﬂ'I‘gﬂﬁﬁE]lJMa’J‘fIZ"’UuﬂU’J'ﬁﬂ'13‘ﬂﬂﬁ@‘ULLﬁZaﬂ'}:’mg‘i}@\‘ill‘lﬂﬂ%’ﬂﬂﬁﬂﬁ

= s . & ax & &
msldmaila differential scanning calorimetry (DSC) (JHITHUINTINITONIVANADULINAIVOY

1418

252 ANHNUA (Viscosity) ASTM D445
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253 A¥HANUNIA (Viscosity index) ASTM D2270
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