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##4772240923: MAJOR CHEMICAL TECHNOLOGY

KEY WORD: LUBRICATING OIL [ Fe/ACTIVATED CARBON / HYDROCRACKING
JINTANA SUMARIN : HYDROCRACKING OF USED LUBRICATING OIL ON IRON/ACTIVATED
CARBON CATALYST USING A TUBULAR REACTOR. THESIS ADVISOR: ASSOC. PROF.
THARAPONG VITIDSANT, Ph.D. 95 pp. ISBN : 974-14-2577-5,

The purpose of this research was to study the hydrocracking of used lubricating oil on
iron/activated carbon catalyst in a tubular reactor of 12 meters long and 0.46 cm. inside
diameter. The hydrocracking process was performed at the temperature in the range of
390-450 °C and the flow rate in the range of 0.34-3.30 g./min, the volumetric flow rate of
hydrogen in the range of 3-10'ml/min and the amount of Fe/Activated Carbon 0.1to 1.0 %
by weight to determine theptimum pmchct and components.

Experimental results showed that the conversion of the used lubricating oil and the
composition oil produét depended on the ’te_mperature. the feed flow rate and the amount
of the catalyst. The optimum conditions of thermal cracking of used lubricating oil were
obtained at temperature of 430 to 450 . the feed rate at 0.34 g. per minute The cracked
product was 46.99-51.09 % by weight of oil yield, 48.91-53.01 % by weight of gas and
solid yield. The product distributior of the oil yield were consisted of 23.73 -27.08 % of
Naphtha, 3.83-4.98 % of Kerosene, 1{).15-1!;'!.99%% of Light Gas Oil, 1.89-1.69 % of Heavy
Gas Oil and 6.44-7.31 @-’n'hy weight i-::-f'iﬁung Residue.

The optimum conditions of hydrocracking of used lubricating oil on Fe/Activated
Carbon catalyst were obtained at temperature of 430-450 °C, the feed rate at 2.77 g. per
minute, the volumeé flow rate of hydrogen ai 10 ml per minGte with the amount Fe/Activated
catalyst at 1 % . The cracked product was present in 57.21-57.36 %by weight of oil yield,
42.64-4279 % by-weight of ‘gas and solid yield. The product distnbution of the oil yield
were capsisted of 18.81-20.31 % of Naphtha, 3.96-4.01 % of Kerosene, 11.27-11.87 % of
Light Gas Qil, 2.40-264 % of Heavy Gas Oil and 19.22-20.28 % by weight of Long

Residue.
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Field of Study : Chemical Technology Advisor's Signature T:Vfﬁb‘vf
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254 ‘[ﬂidﬂéﬂagwgumﬂdd’mﬁuﬁuﬁ (Structure of active carbon) [12]
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255 1AFIA519MIULANTRIDIUNNNURA [14]
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I:  Carboxyl group,

a: Removed by 200°C coon 1
b: Removed above 325°C Cccn T
_-ccoH m
[I: Carboxyl group which 5 v
Exists as lactol group cx  r
[lI: Phenolic hydroxyl group ' ]
Open type . Lactone type

IV: Carboxyl group

917 2.10 Firadreuylsduianiiunsauuioanuiniug [15]
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(Surface oxides on carbon surface)
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2.6 NMSUWANTNLANAAIEAINSAY (Thermal cracking) [7,16,17,18]
Hunszuauniaidsuudasiuanalalnsafoeusua v idaunnvastuanain
aslneldgoumngiigs snnaauaslinisuansaidull |fednmedaziinisideniinndaioe
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nszuaunTsuansaluananigAdINFeuliuljiseuuueyyadase (Free Radical)
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Au nadueyyadasy Baglinadgnsanluldsialldsannasi 2.1

Heat, hV
R-CH,-CH,-CH,-CH,;-CH;-R ——  R-CH,-CH,-CH,-CH,-CH," + R*  (2.1)

2. dun1afindgnsaasiaiiesutiugnld (Propagation step) inanayyagsdssludi
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-SCISSIoNn B—SCiSSiOI’]

R-CH,-CH,-CH,-CH,- CH,~——® R-CH,“CH,-"CH, + CH,=CH, (2.2)
H
| | B—soission .
R-CH,-CH-"CH, ——% R-CH,-CH,=CH, + H (2.3)

Chain transFer
R-CH,-(CH,),-CH, + H® ——® R’-CH-(CH,),-CH, (2.4)
3. %uuqmﬂﬁﬁ?m (Termination ) fa%@'ﬁmzﬁlLﬁmﬁqumﬂﬁﬁ?mﬁi@Lﬁfaq Tneay
NUnzeniues Aniuansisznelalasanfuauiilugiu Tnseradaduluenalusl

Twanaiaen vise Nl 2 Tuana Awannisi 2.5 waz 2.6



R®+ ® —» RR (2.5)

R-CH,-'CH, + 'CH,CH-R —— R-CH,-CH, + CH,=CH-R  (2.6)

2.7 mMsuansalagALEaLl)nsen (Catalytic cracking) [8,17,18]
dl o 1 aaa k4 = 1 1

dunszuaunisisadelizandiunfunuinlunisdosunntdesansdsenay
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agth U dUselaminumnudiasnisld nalnaasnsuanuianalalasansuausaanisldsn
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Henlesaunifstuiiafasnnunnsnsiuniniaseaiiaesleaau Tne tertiary ion azd

@DETNINNANAGN secondary ion kAT primary ion

R,CH,- CH,R, »  R,CH=CHR,+ H, (2.7)

R,CH= CHR, + H’ > R,CH,- C'HR, (2.8)
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uaziiannateudaglalnas (nydride transfer) TneifnyfAsanszuinean o
Teaauiuluanaanstlsznavlalasansuey FaaunNg7 2.10
R,CH; C'HR,+ RCHCH,— RCH,CHR,+ RC'CHR, (2.10)
(|3H3 CH,
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R,C'CH,R, » R,C=CH, + CH,R, (2.11)
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CH, CH,
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Secondary carbonium ion FAgNNITN 2.12
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R", CH, = CHCH,CH,R,
R,CH,C"HCH,CH,R, (2.12)
R, C"H,+ R, CH,CH= CH,

1 R, =H n131in B-scission axaunsniANAAA D HLNISALAES 8NN 2.13
CH,C'HCH,CHR, 4  CH,CH=CH,+ RCH, (2.13)
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TUUFN AIANNNTN 2.15 - 2.18

R-CH,CH,CH,CH,CH=CH, = ® R-'CH-CH,CH,CH,CH=CH, (2.15)

R H

R~ H
H
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| H (2.16)
R H R b
" ReoH=cH
H ——— 2y + R,C'HCH, (2.17)
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2.8 nsuanaalaeldlalasiawsan (Hydrocracking) [16, 18, 19, 20, 21]
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catalyst
R,-CH,-CH,-R,———» R,-CH,-CH-R, + H (2.19)
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R-CH,-'CH-R, —» R,-CH=CH-R, (2.20)
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R,-CH,- CH,R, ———» R,-CH=CH, + R (2.21)
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R,-CH=CH, + H, — 9 R-CH,-CH, (2.22)
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2.10 mﬁmmzﬁm@mmwmmﬁ'\ﬁu Crude oil evaluation [18, 22]
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