CHAPTER 111

EXPERIMENTAL AND RESULTS

3.1 Synthetic L1 s‘ iater1

w)\"

Commerciz vere obtained from

Exxon

Shell (@

BP (trade

.......

3.2 Instrument Miulﬁments w Ej l_] ﬂ ‘j
ama%wwnwma d

Eyela type N-N rotary evaporator was used for the rapid

removal of large amounts of volatile solvents.
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3.2.2 Fourier Transform-Infrared Spectrophotometer (FT-IR)

The FT-IR spectra were recorded on a Perkin-Elmer

Model 1760X Fourier Transform-Infrared Spectrophotometer.

using a Bruker Model eql '!y\ ed at 200.13 MHz for 'H
i - (ppm_) was assigned with

in deuterated solvent.

Accordingly, the signal euferated chloroform was assigned to be 7.24

\\

3-2~ t';“:--'-,—--""'" --I-':'-" = ———_J .
7 5 X )

e ga d rmss spectra were obtained

£
L)
by a Fisons Instruments GEMS Spectrometer Model Trio 2000.

AUEINENINEINT

The GPC chromatogram were detected by Evaporative

R

Mass Detector (EMD).
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3.3 Chemical Reagents.

3.3.1 Solvents

All solvents used in this research were purified prior to

was used as the adsorbent.f // /

Mg si ., el 60 F254 pre-coated 25 sheet, 20x20
AT ’
m.>, layer 0.2 mm., was dise for urw: 1 >ntical fractions.

f"“r "-J'

3.4 Physical Seg _ ues

=2

j | )
3.4.1 Col Chromatogr@hv (CO)

A48l ﬁﬂﬂmw <M 1 b I
" ’QW’]Mﬂ‘iﬂJ UNIINYAY

3.4.2 Thin-Layer Chromatography (TLC)

Thin-Layer Chromatography was performed as in

reference 30.
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3.5 Extraction

Additives in synthetic lubricant (100.0g) were extracted with
150 ml of methanol for 1 day at room temperature for 3 times. After separation

and evaporation of the solvent unde ed pressured, Crude MeOH extract

was obtained.

Extraction obtai

Table 3.5.1 C | Cextr : ¢OH extraction of Synthetic

Lubricant %
Exxon 0 1 s _______ B) | 5.3
Shell 2.9
BP own oil) 5.4

¥\ 2 W.q ﬂl N




34

3.6 Isolation of Chemical Constituents of Additives in Synthetic

Lubricant.

Column chromatography was use for separating additives in

methanol crude extract in to fractions

The column (50 cmes) s hexane, hexane-chloroform,

~ -d
chloroform, chloroform- and| methanol ectively.

I ~§\’ng 10 ml for each fraction )
\\ \s ction was monitored by

thin-layer chromatography anc 1  .- \. ns, were combined.

After the eluen

= f-_ in Crude MeOH of Synthetic

Cw MeOH of thetlc lubncant was eluted with

e UEARLUINENS
TR TN -

Table 3. 6
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Table 3.6.1 The results of separation of base oil in crude MeOH extract

of synthetic lubricant

Lubricant Crude MeOH (g) Base Oil in Crude MeOH (2)

~0.48 (ULT1)

Exxon 5.20

" !
L,

Shell 580 W | 27089 (TMOI)

BP /MN P1)

Castrol /// )é‘\\\\ AST)

Mobil

//A%?\\\Q -

3.6.2 Isols F.,‘ ] -" Crude MeOH extract of

Y
ﬁc lubricant was eluted
I

with hexane to ﬂ)ar&g base oil which could interfere with the

gn! ’rl mnﬁdw.ﬂ'mjmfm to desorb
s 1 AN URIINYNA Y

chromatographic g

Exxon

The results of isolation of antioxidants from the crude

MeOH extract (5.20 g) are presented in Table 3.6.2.1.

-~ 41an2dall



36

Table 3.6.2.1 The results of isolation antioxidants from crude MeOH

extract

Eluent Fraction No. Remark

100% hexane colorless o1l

5% CHCls-hexane

Shg

Thefregults ofisolation of antioxidants in crude MeOH
extract (5.80 g) are presefnte( n%ﬁ

S :—iJ’
Table 3.6.2 i  of antioXidants from crude MeOH

v, N

Bx

Eluent ¢ lewFraction No. Remark
N ETNenS
100% hexane -6 LB =
T | o ‘v o o v
R TR TRV VTR

5% CHCl3-hexane 14-21 yellow oil
22-29 red-brown oil (TMO2, 0.79g)
30-33 yellow o1l
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BP

The results of isolation of antioxidants from crude MeOH

(5.38 g) are presented in Table 3.6.2.3.

Table 3.6.2.3 The results of isolation antioxidant from crude MeOH

ext_r -n ‘,, //ﬂ-

Eluent : G —
75 e

T ///g) NN

/745 N\l

5% CHCls-hexane

” ] "\\\“ low oil
29 ‘ oil (BP2, 0.73g)

o~ 2

-

yellow oil

v
R

|| |
.F

The fresults of isolation of antioxidant from crude MeOH

(5.70 g) are prﬂuﬁnﬂﬂﬂjw Ej’ln‘j
ammﬂimumawmaa
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Table 3.6.2.4 The results of isolation of antioxidant from crude MeOH

extract
Eluent Fraction No. Remark
100%hexane 1-6 -
colorless
5% CHCls-hexane yellow oil

ﬂ

il (CAS2, 0.78 g)

RS

7
/Z/aé‘\\\\\i

The yxidant from crude MeOH

(6.00 g) are presented in Table

Y
Al qﬂ' idant from crude MeOH
i

Y,
Table 3.6.2.5 Tﬁ (S

exftrast

AL TECTR0E
Eluent I'lll u—& " T Remark
Y

R TR ITTHTA

7-13 colorless oil
14-21 yellow oil
22-29 yellow oil

30-33 yellow oil
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Table 3.6.2.5 (Continued)

Eluent Fraction No Remark
5% CHCl3-hexane 34-41 yellow oil
42-48 yellow oil
10% CHCl;-hexane 49-5. [ yellow oil (MOB2, 1.94 g)
SN/
- “*-Z“»u ' yellow oil

The results of sgpa

ant c\\\\ rude MeOH of synthetic

Table 3.6.2 The results ofise; f antioxidants from crude MeOH

lubricants are summ

22

Lubricant Crude Mg mn C :j de MeOH (g)
o | @ AaNkNg ﬁ ?ﬁ’ﬁ‘i
Shell U 580 p 0.79 (TM02)
nl ' : Lol ;
BP i 0 ( )
q
Castrol 5.70 0.78 (CAS2)
Mobil 6.00 1.94 (MOB2)
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3.6.3 Isolation Dispersant and Antiwear in Crude MeOH

extract of Synthetic Lubricant

Crude MeOH extract of synthetic lubricants were eluted

with hexane to separate base ol hed with 5%chloroform-hexane to

separate antioxidants whi with the chromatographic

identification, and washe chlarofon -hexane, to i1solate dispersant or

antiwear agent.

additives from crude MeOH

,

Table 3.6.3. d' es from crude MeOH
.. X )

alodess oil

5% CHCk R=734 ~ oo 0i
FRTRINIUUPINGTHEY

q 10-13 yellow oil

10% CHCl;-hexane 14-16 yellow oil

17-22 yellowish-green oil (ULT3, 0.55g)

20% CHCls-hexane 23-29 yellow oil




Table 3.6.3.1 (Continued)

41

Eluent Fraction No Remark
30-36 red brown oil (ULT4, 0.54g)
50% CHCls-hexane 7539 / ellow oil
: . iy \,\ |/ y
60% CHClj3-hexane "4 yellow oil
70% CHCl5-hexane ///71‘\\\\ yellow oil
80% CHCls-hexang ///ﬁ'\ \\\ yellow oil

Shéll | "" \

:"

, -------- n additives in crude MeOH (5.80 g)

are presented in Table 3.6.3.2 ._ 2 24

Table 3.6.3. EThe results ©

o
olation amitivcs from crude MeOH

ﬂ‘iJEl‘T‘ﬂ EWITWEI’]ﬂ‘i

Eluen Fl acpon No Raglark
N . |
100° X

q

7-13 colorless o1l
5% CHCl3-hexane 14-21 yellow oil

22-29 red-brown o1l
30-33 yellow oil
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Table 3.6.3.2 (Continued)

Eluent Fraction No Remark
10% CHCls-hexane 34-41 yellow oil (TMO3, 0.68g)
yellow oil
20% CHCl3-hexane yellow oil
30% CHCl3-hexane yellow oil

40% CHCls-hexane / 9&‘\\\ _ yellow oil
/7 N\ N

mdd
. T".

100% CHCl; /I ﬁf:‘;r ’\\\> yellow oil

BP e |
' —~—- of additives from crude MeOH

(5.38 g) are presented-in Tabl 3633, £
v, Y]

2 >

Table 3.6.3.3 Thegesults of isolation of additives from crude MeOH

AUEANENINEINT
I LN i e[

IOO%hexane

7-13 colorless

10% CHCl3-hexane 14-21 yellow oil

22-29 yellow oil
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Table 3.6.3.3 (Continued)

Eluent Fraction No. Remark

20%CHCI;-hexane 30-37 yellow oil

. w& ow oil (BP3, 0.67g)

vellow oil

30%CHCI-shexane

40%CHCl-3h %l BP4, 0.
2 -shexane (//ﬂ‘\ il 49g)

100%CHCT, // E’\\\\\ w ol

Castrol

&P
The results *.E}‘_‘z'_ga'n“:“

(5.70 g) are presented in Table3:6:3.4 -+

[ additives from crude MeOH

Vi ¥
Table 3.6.3.4 mxe results of isolation additives from crude MeOH

ﬂumwﬂmwmm

Eluent Fractloero
100%h
7-13 colorless
10% CHCl3-hexane 14-21 yellow oil
22-29 yellow oil
20%CHCI;-hexane 30-37 yellow oil




Table 3.6.3.4 (Continued)
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Eluent Fraction No. Remark
38-45 yellow oil (CAS3, 0.65 g)
30%CHCl3hexane 46 yellow oil
40%CHCI5 hexane oil (CAS4, 0.61 g)
100%CHCls _ 9 — blue oil
. 2%
Mob
% 4 .
he #€s f s t10 tives from crude MeOH
P =
(6.00 g) are presented in Table 3 gﬁ’
; . -'.i"
"'.i-"r.‘r“é;‘ :‘-"
Table 3.6.3 »' es from crude MeOH

) g

Eluent €& Fraction NoJ/ [ﬁ Remark

100% CHGly "' Yellow oil
| | L | o

0 A =
R T T ) VT R
14-21 yellow oil

20% MeOH-CHCl4 22-29 brown oil (MOBS3, 3.15g)

30% MeOH-CHCI; 30-36 yellow oil

40% MeOH-CHCl; 37-44 yellow oil
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The results of separation additives in crude MeOH of synthetic

lubricant are summarizes in Table 3.6.3.

Table 3.6.3 The results of separation of additives from in crude MeOH

extract of synthetic lubricants

W

Lubricant Crude MeOH (g)-| iti €sin Crude MeOH (g)

Exxon . f/ ‘“‘3‘\ 13)
\\ (ULT4)
/i&' i\ ¢
She IMO3
BP 7 BP3)
0.49 (BP4)
Castrol : )
Mobil

3.15 (MOB3)
B ,

B 1P ol g s

synthetic libricant is shown in Scheme 3.6.1



Synthetic Lubricant

MeOH Extraction

Crude MeOH Base Oil

Jersant, Antiwear

AULINENINYINT
IR TN TN
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3.7 Analyzing Molecular Weight of Base Qil in Synthetic Lubricant

Molecular weight of base oil in synthetic lubricant were analyzed

by GPC-Evaporative Mass Detector (EMD).

Column

Solvent -

Flow | -
In this study, the# ’ - weig \ \'> ‘ polystyrene were varied
from 500, 1050, 2630 ag »

retention volume (Vt.) we

: 'ﬁ pared with retention
)

iy

J - .
M, ‘°gW QAT I [ Fgrage Ve b
500 | » 789 . 376"
ARSI vENAE
1479 7.483

1050 ]93.021189 7.488
6.851 6.832 6.841

Table 3.7.1

2630 3.419956

6.157 6.162

5790 3.762679 6.168




Fipure 3.7.1

The retention Vol

Table 3.7.2

Table 3.7.2 Th

."':;I' synthetic lubricant

Synthetic Lubnﬁ‘-u Ej ”J(‘ﬂ ¢

T 0

?e Vt. (ml)

Exxon 7 605 ¢ 7.600., 7@93
BP 212 7.708 7.710
Castrol 7.763 7.760 7.762

48
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Table 3.7.2 (Continued)

Synthetic Lubricant | Vt. 1 (ml) Vt. 2 (ml) Average Vt. (ml)

Mobil 7.609 7.609 7.609

The calibration ¢

Y = (-0.61)X+7.

where Y 1s log

ubricants are shown 1in

Y

The molecula® weigh

Table 3.7.3 '_'.'.! 7
AUEINENINYINS
QARINNINININYAY
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Table 3.7.3 The molecular weight of base o1l in synthetic lubricants

Synthetic Lubricant | Molecular Weight of Base Oil

Exxon 831

Shell

BP

Castrol

Mobil

AUEINENINYINS
RN TUUMING AT
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