CHAPTER 3

EXPERIMENTAL

g Oil Reﬁnery
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tydrogen gas were obtained

, ‘chioride was obtained fron 41 Fluka.
Silvergrate was obtaine m -'l
Sodium metal was obtained from Ajak Chemical Ltd.

Rinkidn fef ﬂﬂﬂ@%&#ﬁ}ﬂ‘ﬁl Fluka.

ﬁ'menzoyl peroxide was obtained from Fluka.
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12 Nitrobenzene was obtained from Fluka.
13. Fullers earth was obtained from Fluka.

14. Miscellaneous solvents were distilled before use.
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3.1.2 Apparatus

1. Fourier-Transform NMR Spectro:neter
model AC-F 200 (200 mHz), Bruker Spectrospin
Gas ChromatographMass Spectrometer

hatch stirred autoclave model

0 oller model 4841 from the

5. Vi o tg .::&'
rument Co., Inc.
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6. Pourpomt Fester -
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. Apparatus for chlorination ..

9 T 6 Wbk W&’Q%’M«ﬂa mechanical

stirrer, a thermometer, a gas inlet and a gas trap. Chlorine
gas was premixed with nitrogen gas by three way which
was connected with chlorinator. Flow rate of chlorine was

adjusted at chlorinator.




45

Mechanical
i b Chlorinator

quipped with a Claisen

d condenser, a gas trap and

~ Figure 3.2 Apparatus for alkylation
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3.2 Procedure
3.2.1 Dewaxing of Light Distillate by Methyl Ethyl Ketone

This process consists of three main segments: precipitation, filtration
and solvent recovery. Precipitation. %slowly heating of light distillate

melt wax before adding cooled

methyl ethyl ketone e between solvent and oil

was 3:1. The solvent g -- dewaxing temperature of
nen filtered through a buchner

a5 quickly filtered before the

0 °C by refrigeration
funnel under reducedfpresst .'
temperature had a chafice e ' ‘and allowed suction to continue
for several minutes to gompletet . ) e from the wax. The filtrate was

collected and the oil was feco ltrate by simple distillation.
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3.2.2 hemical Properties of

Dewaxed Oil as fellc

Phys1c ropefties:
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4 Pour point by ASTM D 97
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Chemical properties:
1. The structure was characterized by >’C-NMR (CDCl;) and GC-MS.

Condition for GC:
Column : DB-1 Capillary column 30m x 0.25 ID x 0.25pum

Carrier gas : Helium, 40 cm/sec

%Ca) was determined by

2. The composit o
B3 NM] ,\\
cufages/of o 1. \u 1ds were determined by

3. The percenfag
Thermogravin
Condition for;

. Ambient @600 .

E'empera C rangec

AudTIEIaRENn,

0 mv/min
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3.2.3 Chlorination of Paraffin Oil and Dewaxed Oil

3.2.3.1 Effect of temperature on properties of chlorinated products

trom paraffin oil

A 500 mL rounded-b W ass reactor was equipped with a
mechanical stirrer, a the neter, t and a gas trap. Paraffin oil

(250 g ) and benzoyl pex ( 25Jg) »@ged into a reactor. They were

The viscos@ of products ° sured @ viscometer. The structure

were characterized by ‘:C-NMR and GC-MS. The chlorine content was

determined (3] 80 SR FIBIAR Froducts (05 g) were

-digested by sodium in methanol- method. Cﬂorinated proddxjts were refluxed
v Q451 ) AT MO EH ) By i
After the sodium has dissolved, the reaction was allowed to continue for
30 mins. Then, water (20-40 mL) was added and methanol was distilled off.
After that the volume of solution was made ilp to 100 ml. The amount of
chlorine was determined by Volhard's back titration. Silver nitrate solution
(0.1 M) was used as primary standard to standardize potassium thiocyanate
solution (0.1 M). The chloride solution (10 ml) was tranfered quantitatively to
erlenmeyer flask, then silver nitrate solution (20 ml), nitric acid (3F, 5ml), and
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erlenmeyer flask, then silver nitrate solution (20 mJ), nitric acid (3F, 5ml), and
ferric alum indicator (1 ml) were added. After shaking thoroughly, titrated with
potassium thiocyanate solution with constant agitation, until a reddish-brown
color appeared at the end point and the color must be permanent after

strong shaking.

3233 - Effe %%@ o properties of chlorinated

products from par: ‘ wa,;ed

The par it arld ’ | oil v e’ chlorinated by the same

procedure as 3.2.3.1. Ti

effect of reaction tifie on properties 0f Proc Lcts ﬁs studied by varying time

ST —

o wwmm PR e, in

ingrediénts listed in table 3.1, in the following manner. Anhydrous powdered
aluminum chloride was placed in the flask and immediately covered with
toluene. Chlorinated paraffins were dissolved in toluene and they were placed
in the dropping funnel. An ice-water bath was prepared so that it would be
ready to cool the reaction mixture. The water was turned on to the reflux
condenser and then the solution of chlorinated paraffins was begun adding

dropwise to the aluminum chloride. The reaction mixture was stirred by a
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magnitic stirrer. After all chlorinated paraffins has been added, refluxed at 60
°C for 4 hrs. After that, the reaction was stopped by adding water slowly until
all the aluminum chloride had been totally destroyed. The :oluene layer was
separated and evaporated at diminished pressure to_yield the crude product

which was distilled under reduced pressure.

Table 3.1 Amount of ingred: s used iralk¥lating chlorinated paraffins
Mole ratio® Aluminum
chloride (g)
B 30
1:2 30
excess 30

: TP,
* Mole ratio between chloring ¢¢

nd |chemical properties of
i
Physiﬁiw@waw%’wmm

alkylated productsE folld

& Coﬂ)r Visual ASTM D 1500 , ,
QW&MY‘WW NWQ@WH’?@ d
93 Viscosity index by ASTM D 2270
4. Pour point . by ASTM D 97
Chemical properties:

1. The structure was characterized by C-NMR (CDCl;)
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3.2.6 Self-condensation of Chlorinated Paraffins with Anhydrous

Aluminum Chloride.

The procedure of self-condensation of chlorinated parafﬁns from TPC

and dewaxed light distillate oil was the same as 3.2.5 but toluene was

s P hysic: and Chemical Properties of

Physical properties:
1. Color, Vi
2. Kinematic ¥

s it 1) 31 E7) 3
AW IR T GHND VR FeRI Bb enctor and

platinurﬁ on alumina (6 g) was added. The reactor was then closed and split
ring closurer were moved into the position from the sides and cap screws were
tighted.Oxygen gas was removed from the reactor by feeding hydrogen gas and
a gas release value was opened. After charging for 5 mins, a gas release value
was closed. After that hydrogen gas was fed until the pressurs of the reactor

reached working pressure.
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The reactor was placed in the heating unit and a thermocouple was
inserted into a thermowell. Water was passed into the cooling channel. A
power botton were switched on and the desired temperature was setted at the

temperature controller. The motor stirring and heater were switched on.

ntinue for the specified time. After that

the heater were switched © reaction. When the reaction

temperature reached S@megnmﬁgs pulled out and the motor

stirring was stoppeds*Then-4.-gas rckas opened to reduce the
' wed into. 4 eaker. Finally, the catalyst
1th @ Whatman filter No.1.

The reaction was allowed /

pressure. The hydrogcng

was separated fromt!

3.2.9 Deter i f-ﬁ: ., ical and Chemical Properties of the

1. Color,

; Pﬂ‘ﬂ"fJ’WIEJWﬁWET"I?T'i

Chemlq;l properties

LS Ty o

Column : DB-1 Capillary column 30m x 0.25 ID x 0.25um

Carrier gas : Helium, 40 cm/sec
Oven : 80 °C (2min) to 300 °C (15 min) at rate 4 °C/min
Injection temperature : 290 °C
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Condition for MS:
Positive electron impact 70 eV
2. The composition (%Cp, %Cn and %Ca) was determined by
BC-NMR (CDCl)

3. The percentages of oxidative compounds were determined by

Thermogravunelnc ‘ / v

Condition for ( A K ,

4. Sulfur contenff e - B ASTM D 129
2R
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