CHAPTER Il
EXPERIMENTAL

3.1 Materials
3.1.1 Used Lubricating oil was obtained from Gasoline Station Il Directorate of

Welfare, Royal Thai Air Force.

3.1.3 Toluene (commercial le; | /mmum) from Lab Systems Co.,Ltd.
3.1.4 The catalyst used' w a&blal grade Ni-Mo/Al,O, and
- —'
HZSM-5 catalyst. d \0
- The Ni- M inde: °C for 4 hours before used.
- HZSM-5

3.2 Apparatus’and Instrumen

3.2.1 The used lubricati s Cor %o light il by using apparatus shown

in Figure 3.1.

Figure 3.1 Apparatus for reaction experimental
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- Microreactor (70 ml of volume) shows in Figure 3.2

> \

Figure 3.2 Migrore Clion experime

3.2.2 Simulated DistillatiopfGag Gl maf ] C) shows in Figure 3.3
Perkin Elmer as ASTM D 288 —' il boiling distribution determination by

distillation is simulated by ih ation G4s. Chromatography at Fuels
P
- LY
Research Center Chemn v ‘ . Anopolar packed or

M
chromatograpnic column is *~“1

open tubular (capillary) gﬂ
components of the le i g r of incr lm int..The, column temperture is
raised at a reproduﬁm(ﬁiﬂ ﬁaﬁd the mtnﬁ is recorded thrughout
the analysis. Boiling 'goints are assigned®o the time ais from li cure abtained
under the s%eﬁra&&m nmnum;]z% ﬂﬂfjﬁ:ﬂ hydrocarbons

convering the boiling range expected in the sample. The boiling range distribution can be

d to elute the hydrocarbon

obtained. The apparatus shows in Figure 3.3.
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Figure 3.3

3.2.3 Vacuum pump (g€pafation oillpf)‘rodi.ﬁ;t from catalyst and residue) shows in
4 ddda ,«.f-} #

Figure 3.4

Figure 3.4 Vacuum pump



3.3 Reactions and procedures

The reactions were performed in a system of used lubricating oil to evaluate the
product distribution. The effect of reaction temperature, reaction pressure, reaction times,

and percentages of catalyst were investigated. Each experiment was used 20 g of used

The used lubricating oil W S Sawer ighteil.product under the following

- Reaction time:

- Range frg

The experimental scf €mes of two catalysts were shown ” figures 3.5 and 3.6
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Used Lubricating oil

Cracking Reaction

(Ni-Mo on Alumina)

.

Temperature

v

% Ni-Mo/ALO,

Parameter: Parameter:

Temperature : 400-470°C

v

% Catalyst : 0-5.0%

y

AUYANINTNYINT

Figure 3.5 E”erlment scheme hy‘jrocracklng of used Iubrlcatm il with

ammmmwnﬂmaﬂ
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Used Lubricating oil

Cracking Reaction
(HZSM-5 catalyst)

v v

Temperature % HZSM-5
Catalyst
Parameter: \ Parameter:
Temperature :400-470°C Pressusé": 0-20 Ly (1N 50 mini ) L % Catalyst : 0-0.6%

Results and Dlscussmn

AUL MBS NENT

Figure 3.6 E¥periment scheme of hydrocrackmg of used Iubrlcatmg oil

amawmumqﬂmaﬂ
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After the reaction, the product gases were determined by weighing the tubular
microreactor before and after the release of gaseous products; this fraction in the product
distribution is called gas. The liquid products were brought to filtration step. The catalyst
and residue were separated from liquid products by vacuum filtration. The liquid products
were analzed by Simulated Distillation Analysis. The boiling point range of the liquid from

the different reactions was obtained by Simulated Distillation follow as the ASTM D-2887

After the Simulated( e ' t.\-\o the weight percentages of

Js Initial Boiling point), <200, <300,

\\\

\ \ )duct distributions and from

liquid products boiling in t

<400, and 500 °C were ca e weight percentages were

) of the reaction product was
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