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Al The method fo r  ca lc u la t in g  pore volume of alumina support 

CS-303 —

Weight of alumina suppoi't = 100 g

Weight of alumina support and trapped water = 125.46 g

Density of water = 1 g/cm3

Volume of trapped water = 25.46 cm3

Pore volume of th is  support = 25.46 cm3 = 0.2546 cm3/g

100 g

A2 The method fo r  ca lc u la t in g  the amount of ammonium molybdate and 

n icke l n i t r a te  hexahvdrate fo r  impregnation

Weight of impreagnated support = 100 g

MW of ammonium molybdate ( NH4) 6Moy024. 4H20 

= 1235.86 g/mol

MW of n icke l n i t r a te  hexahydrate Mi(No3) 2. 6H20 

= 290.81 g/mol

MW of molybdenum t r io x id e  Mo03 = 143.94 g/mol

MW of n ic k e l  oxide Nio = 74.69 g/mol

Atomic weight of molybdenum = 95.94

Atomic weight of n icke l = 58.71

The c a ta ly s t  contained 10 % of moloybdenum t r io x id e  

and 5 % of n ic k e l  oxide the re fo re  in  90 g of support have 10 g of 

molybdenum t r io x id e  and in 95 g of support have 5 g of n ic k e l

oxide.
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The amount of ammonium molybdate =

11.11 X  Atomic weight of Mo X  MV of(NH4)eMo70 „4. 4H20 X  100 

MW of Mo03 X  7x Atomic weight of Mox 99

= 11.11x95.94x1235.86x100 = 13.77 g

143.94x671.58x99

The amount of n icke l n i t r a te  =

5.26 X  Atomic weight of Ni X  MW of Ni(N03) 2. 6HZ0 X 100 

MW of Nio X  Atomic weight of Ni X 99

= 5.26x58.71x290.81x100 = 20.70 g

74.69x58.71x99

The volume of d i s t i l l a t e d  water was ca lcu la te d  from the 

pore volume and the amount of support.

volume of water = weight of alumina support X  pore volume 

= 100 g X  0.2546 cm2/g

= 25.46 cm
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Table Al Physical p ropert ies  of lu b r ic a t in g  base o i l s  from 

various sources M ]

Properties Test Method England Taiwan Singapore

Color,ASTM ASTM D 1500 max. 1.5 max. 1.5 max. 1.5

Pour po in t ( °C) ASTM D 92 max -9 max.-12.2 max. -9

V isco s ity ASTM D 445

ê  40 °c, cSt Report 31.90-34.10 Report

@ 100 °c, cSt 4.4-5 .4 Report 4 .4 -5 .4

V isco s ity

index ASTM D 2270 min 100 min 95 min 95

S u lfu r ,  % wt ASTM D 129 0 .2-0 .8



Figure Al 13C-NMR spectrum of a c id -c la y  trea ted  o i l
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Figure A2 i :*C-NMR spectrum of hydrotreated o i l
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F igure A3 Therraooxidation s t a b i l i t y  curve of a c id -c la y  trea ted  o i l
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F igure A4 Thermooxidation s t a b i l i t y  curve of hydrotreated o i l 111
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