
CHAPTER 1 

INTRODUCTION

Mechanical octanes are re q u ire d  to  prevent de tonation  or 

knocking during  the  combustion process in  an automobile engine. 

Sustained heavy knock should be avoided because o f p o ss ib le  damage 

to  engine components, such as p is to n s  and connecting rods, and 

because o f unnecessary waste o f energy through excessive heat 

re je c t io n  and loss o f power.

Whereas i t  has been common fo r  many years to  improve the 

an ti-knock ra t in g  o f gasoline  by adding lead a lk y ls  and organic 

halogen compounds, th is  is  now recognized to  re s u lt  in  exhaust 

gases th a t endanger hea lth . Due to  worldwide lead phase out in  

gaso line , many attempts have been made to  f in d  o the r compounds 

which can rep lace lead as e f f ic ie n t  octane improvers. Such compounds 

as MMT (m ethylcyclopentadienyl manganese tr ic a rb o n y l)  (1-5) and iron  

pentacarbonyl (5,6) were used in  Europe and the U nited s ta ted , but 

they were banned la te r  fo r  the  reason th a t MMT aggraved the  emission 

and a ir  p o llu t io n , iro n  pentacarbonyl reduced l i fe t im e  o f valve 

and other pa rts  o f the  engine because o f i t s  combustion product, iron  

oxide.

M a te ria ls  th a t rece ived s ig n if ic a n t  a tte n tio n  are oxygenates 

such as a lcoho ls  and e thers because they conserve crude o i l ,  supply 

antiknock q u a li ty ,  and o f fe r  p o te n t ia l fo r  reducing p o llu t io n .  

Oxygenates, which are im portant as gasoline  b lend ing components.
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inc lude  methanol, e thanol, isop ro p y l a lcoho l (IPA), te r t - b u ty l  a lcoho l 

(TBA), and m e th y l- te r t-b u ty l e the r (MTBE) (1 ,4 -1 0 ).

MeOH is  the most a t t r a c t iv e  oxygenate from a s t r i c t l y  

economic p o in t o f view. But the  most serious problem, when i t s  water 

conten t exceeds a c r i t i c a l  le v e l,  is  the separa tion  o f blends in to  

hydrocarbon and methanol phases (7).  This problem is  exacerbated a t 

low ambient temperatures. The use o f h igher m olecular weight a lcoho ls  

such as TBA, IBA, or IPA which can be p ra c t ic a l ly  blended w ith  MeOH, 

decreases the water s o lu b i l i t y  o f gasoline  con ta in ing  MeOH and 

increase the  e q u ilib riu m  concen tra tion  o f MeOH in  gaso line  phase.

Nowadays, MTBE is  w ide ly  used as avery e f fe c t iv e  octane 

improver. However, i t  must be blended in  h igh p ro p o rtio n  w ith  gasoline  

(10-20% by volume) to  meet the  octane requirem ent. Furthermore, i t  is  

more expensive, comparing w ith  the  o the r oxygenates.

Another c lass o f compounds is  s u ita b le  non -tox ic  

organometa l l i e  compounds, which might be used in  p lace o f lead as 

octane dope in  gaso line . These are o rganotin  compounds which 

se lec ted  fo r  d e ta ile d  in v e s t ig a tio n . T in  is  in  the  same group as 

lead in  the p e rio d ic  ta b le , i t  should have s im ila r  chemical 

p ro p e rtie s . T e tra e th y lt in  (TET) (3) ,  te t r a b u ty l t in  (TBT), and 

te t r a o c ty l t in  (TOT) (5) were used in  se lected  base o i l  and showed 

th a t th e  antiknock p rope rty  was improved. In  a d d it io n , organotin  

compounds can solve the  p o llu t io n  problem fo r  i t s  combustion 

products, inorgan ic t i n  compounds, are n o n -tox ic  and very in e r t  (5). 

Furthermore, t i n  metal is  an e x c e lle n t lu b r ic a n t when allowed to  

come in to  contact w ith  moving p a rts  o f the engine, thus p rov id ing
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the necessary lu b r ic a t io n  and compensated fo r  the  loss o f lu b r ic a t in g  

q u a li t ie s  o f lead (5,11).

The m ixtures o f te tra h e x y lt in  and a lcoho ls  such as IPA, IBA 

were used in  se lected  base o i l ,  boosting octane 2-5 u n its  (12). In  

th is  study, MTBE and o rgano tins  such as te tra h e x y lt in  are used to  

blend w ith  se lected  base o i l  fo r  d e ta ile d  in v e s tig a tio n . MTBE 

p ro po rtio n  should be reduced when used in  low concen tra tion  o f 

organotins to  meet the same octane requ ired.
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