
CHAPTER 5

CONCLUSION

Heavy d i s t i l l a t e  a f te r  being tre a te d  w ith  so lvent 

dewaxing, acid-cla.y t re a t in g  and c a ta ly t ic  h yd ro trea t ing  process 

was found to  have b e t te r  p ropert ies  both p h y s ic a l ly  and 

chemically.

Methyl e th y l ketone was selected fo r  seperating wax at 

the temperature of -15 ๐c. The pour po in t of dewaxed o i l  was 2 ๐c. 

This o i l  was fu r th e r  decolo rized  w ith  10 % by volume of s u l f u r ic  

acid and 30 % by weight of f u l l e r  ร earth . The co lo r  of ac id - 

c lay trea ted  o i l  determined by ASTM D 1500 was equal to  2.

Hydro trea ting  process was operated in  a batch reac to r 

under hydrogen. The used c a ta ly s t  contained 10 % Mo03 and 5% Nio 

on alumina type CS-303 from United Cata lyst I n c . , .  The pore 

volume of th is  support determined by using d i s t i l l a t e d  water 

was 0.2546 cm3/g . The alumina support was impregnated w ith  

ammonium molybdate , d r ie d  and ca lc ined w ith  a i r  at 450 °c 

fo r  one hours. The ca lc ine  molybdenum impregnated support was 

fu r th e r  impregnated w ith  n ic k e l  n i t r a te  hexahydrate, d r ie d  and 

ca lc ined w ith  a i r  at 450 °c fo r  one hour.

The amount of molybdenum and n icke l were analyzed by 

In d u c t ive ly  couple plasma and the a c t i v i t y  was tes ted  by 

hydrogenation of standard cyclohexene. The product of cyclohexene
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a f te r  hydrogenation was character ied  by In fra re d  

Spectrophotometer which re su lted  in  the disappearance of the 

absorption band of c=c bond at 1640 cm 1.

The optimum cond it ion  fo r  hyd ro trea t ing  were 4 % ca ta ly s t  

concentra tion  by weight of o i l  , at 2.5 hours. The reaction  

time and temperature were 2.5 hours and 350 °c re sp e c t ive ly .

The product of hydrotreated o i l  had physica l and chemical 

p ropert ies  as fo l lo w : pour po in t = 2 °c, v is c o s i ty  index = 77, 

s u l fu r  content = 0.031 %, co lo r  = 1.5, aromatic carbon 

content = 11.07 %, and o x id a t ive  compound = 12.91 %.

As mention above, th is  optimum cond it ion  were usefu l in 

improving the q u a l i ty  of hydrotreated o i ls  by increasing 

v is c o s i ty  index and reducing both aromatic compounds and 

o x id a t ive  compounds.

Up to  th is  po in t hydrotreated o i l  could be used as 

lu b r ic a t in g  base o i l  which could be upgraded to  lu b r ic a t in g  o i l  

by adding in add it ives  and several grades of other lu b r ic a t in g  

base o i l s .

Nevertheless, th is research had several l im i ta t io n s

inc lud ing  pressure leve l and type of reac to r. To b r ing  the

b e tte r  re s u l t ,  the pressure should be a llow to  go beyond 

529 psig and the batch reac to r should be replaced w ith  f lu id iz e d

bed reac to r.
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