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Note by t h e  Director 

1 .  The t e r m  " o i l "  i s  de f ined  i n  A r t i c l e  1 . 5  of t h e  CLC 

a s  'I... any p e r s i s t e n t  o i l  such as crude o i l ,  f u e l  o i l ,  
heavy diesel  o i l ,  l u b r i c a t i n g  o i l  and whale o i l  . . . ' I .  

Article 1 . 2  of t h e  Fund Convention r e f e r s  t o  t h i s  d e f i n i t i o n  
with t h e  p rov i so  t h a t  ' I . . .  ' o i l '  s h a l l  be confined t o  
p e r s i s t e n t  hydrocarbon minera l  o i l s " .  

2 .  The word " p e r s i s t e n t "  does n o t  have a s c i e n t i f i c  
d e f i n i t i o n  g e n e r a l l y  acknowledged f o r  a l l  purposes.  
This is why t h e  ques t ion  has  a r i s e n  as t o  which oils are 
covered by t h e  CLC and t h e  Fund Convention and where t o  
draw t h e  l i n e  between " p e r s i s t e n t "  and "non-pe r s i s t en t "  

oils. This  ques t ion  has become r e l e v a n t  w i th  r e s p e c t  t o  
s e v e r a l  i n c i d e n t s  w i th  which t h e  I O P C  Fund has  t o  d e a l .  
Therefore ,  t h e  Director has asked M r .  C .  Walder, former 
Di rec to r  of OCIMF, t o  p repa re  a non-technical  guide t o  
t h e  n a t u r e  and d e f i n i t i o n  of p e r s i s t e n t  o i l .  This  
guide has a l s o  been d i scussed  wi th  e x p e r t s  of C R I S T A L ,  

ITOPF,  O C I M F  and  t h e  P & I Clubs,  and some amendments, 
a s  suggested by t h e s e  o r g a n i z a t i o n s ,  have been inco rpora t ed .  

3 .  The Director is aware of t h e  f a c t  t h a t  t h e  Assembly 
does n o t  have t h e  a u t h o r i t y  t o  adopt a d e f i n i t i o n  of t h e  
t e r m  " o i l "  wi th  t h e  same binding effect  as t h e  Conventions 
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themselves.  However, it would be of g r e a t  a s s i s t a n c e  t o  
t h e  Director i n  ca r ry ing  o u t  h i s  func t ions  under t h e  
Fund Convention i f  t h e  r e p r e s e n t a t i v e s  of Cont rac t ing  
S t a t e s  could ag ree  t h a t  t h e  d e f i n i t i o n  of “ p e r s i s t e n t  
o i l “  proposed i n  the annexed guide should be the  one 
t o  be followed by t h e  Di rec to r  i n  d e a l i n g  wi th  c la ims  
made a g a i n s t  t he  Fund. 

4 .  T h e  guide is  he rewi th  submit ted a t  t h e  Annex f o r  
cons ide ra t ion  and p o s s i b l e  adopt ion  by t h e  Assembly. 

***  
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FOREWORD 

The I n t e r n a t i o n a l  Convention on C i v i l  L i a b i l i t y  f o r  O i l  

P o l l u t i o n  Damage 1969  holds  t h e  shipowner l i a b l e  fo r  p o l l u t i o n  
damage caused by p e r s i s t e n t  o i l .  However, t h e  Convention 
does n o t  d e f i n e  " p e r s i s t e n t  o i l "  and t h i s  has  led t o  
cons ide rab le  d i f f i c u l t i e s  i n  t h e  a p p l i c a t i o n  of t h e  C i v i l  
L i a b i l i t y  Convention. The same d i f f i c u l t y  of a p p l i c a t i o n  
a l s o  ar ises  wi th  t h e  I n t e r n a t i o n a l  Convention on t h e  
Establ ishment  of an I n t e r n a t i o n a l  Fund f o r  Compensation 
fo ro i l  P o l l u t i o n  Damage 1971  where v i r t u a l l y  t h e  same 
d e f i n i t i o n  is used. 

This  guide endeavours t o  set  o u t ,  i n  non-technical  
language, some parameters  which may exp la in  t h e  d i s t i n c t i o n  
between those  o i l s  which are p e r s i s t e n t  and those  which are 
n o t ,  and thereby ,  f a c i l i t a t e  t h e  admin i s t r a t ion  of t h e  
1969 C i v i l  L i a b i l i t y  Convention and t h e  1971 Fund Convention. 
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GLOSSARY O F  TERMS USED AND D E F I N I T I O N S  THEREOF 

An i l ine  p o i n t  

This  is  used a s  a parameter i n  t h e  a n a l y s i s  of hydrocarbon 
mixtures .  I t  is  t h e  minimum equ i l ib r ium temperature  f o r  equal  
volumes of a n i l i n e  and t h e  sample under t e s t .  

A P I  g r a v i t y  

This  i s  a measure of t h e  d e n s i t y  of o i l  devised  by t h e  
American Petroleum I n s t i t u t e .  I t  is  used world-wide for c a t e g o r i s i n g  
c rude  and o t h e r  o i l s .  The A P I  g r a v i t y  of an o i l  decreases  a s  i t s  
s p e c i f i c  g r a v i t y  i n c r e a s e s .  

The formula f o r  determining API g r a v i t y  from s p e c i f i c  
g r a v i t y  is: 

A P I  g r a v i t y  = 1 4 1 . 5  - 131.5 

s p e c i f i c  g r a v i t y  a t  60/60°F 
Aromatics 
A r o m a t i c  c o n t e n t  

Aromatics are r i n g  cha in  hydrocarbons such a s  benzene, 
t o luene  and xylene and d e r i v a t i v e s  t h e r e o f .  Because of t h e i r  
s t r u c t u r e  they a r e  very s t a b l e ,  resist degrada t ion  and break down 
i n t o  t h e  environment more s lowly than s t r a i g h t  cha in  p a r a f f i n i c  
molecules.  

The a romat ic  con ten t  of an o i l  i s  t h e  percentage con ten t  by 
volume of aromatic  hydrocarbons t o  t h e  t o t a l .  

Bo i l ing  range 
I n i t i a l  b o i l i n g  p o i n t  
Mid-point ( o r  50% p o i n t )  
F i n a l  b o i l i n g  p o i n t  ( o r  end p o i n t )  

The b o i l i n g  range of a p a r t i c u l a r  c u t  o r  f r a c t i o n  is t h e  
temperature  spread  between i n i t i a l  and f i n a l  b o i l i n g  p o i n t s .  

I n i t i a l  b o i l i n g  p o i n t  i s  t h e  observed temperature  a t  which 
t h e  f i r s t  drop of the  material under t e s t  d i s t i l s  over i n t o  t h e  
r e c e i v i n g  v e s s e l  a f t e r  h e a t i n g  i n  t h e  o r i g i n a l  r e c e p t a c l e  and 
pass ing  through a condenser.  
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Mid-point ( o r  50% p o i n t )  is  t h e  temperature  a t  which 
50% by volume of t h e  sample under t es t  reaches t h e  
r e c e i v i n g  v e s s e l .  

F i n a l  b o i l i n g  p o i n t  ( o r  end p o i n t )  is  t h e  temperature  
a t  which the  l a s t  d rop  of t h e  m a t e r i a l  under t e s t  evapora tes  
from the  o r i g i n a l  r e c e p t a c l e .  

C a l o r i f i c  va lue  

T h i s  i s  t h e  amount of h e a t  l i b e r a t e d  when a f u e l  i s  

burned completely under s t anda rd  t es t  cond i t ions .  Values 
a r e  r epor t ed  i n  c a l o r i e s  pe r  gram, megajoules per  k i l o  
(MJ/kilo) o r ,  i n  some c a s e s ,  a s  B r i t i s h  thermal  u n i t s  
per  pound of f u e l  ( B T U s / l b ) .  

Cloud p o i n t  

This  i s  the  temperature  below which waxy c r y s t a l s  
w i l l  form i n  an o i l  thereby impeding i t s  flow through 
narrow o r i f i c e s .  This  tes t  is  p a r t i c u l a r l y  c r i t i c a l  
i n  t h e  case of automotive diesel  where formation of 
wax c r y s t a l s  could block t h e  flow of f u e l  t o  t h e  i n j e c t o r s  
of a d i e s e l  engine,  caus ing  i t  t o  s t a l l .  

Cracking 
C a t a l y t i c  c rack inq  
Steam c rack ing  
Cata lys  t 
C a t a l y t i c  c y c l e  o i l  

Cracking i s  a r e f i n i n g  process  whereby l a r g e  molecules 
of hydrocarbon of a heavy o r  waxy feeds tock  can be broken up 
by h e a t  and p r e s s u r e  o r  by h e a t i n g  i n  t h e  presence of a 
c a t a l y s t  t o  produce smaller molecules of l i g h t e r  hydrocarbons. 
Cracking is  used a g r e a t  d e a l  t o  upgrade heavy middle 

d i s t i l l a t e  m a t e r i a l  t o  more va luab le  materials p a r t i c u l a r l y  
blending agents  f o r  motor gaso l ine .  

Whils t  c r ack ing  can t ake  p l a c e  by a combination of 
h e a t  and p r e s s u r e  - u s u a l l y  referred t o  as thermal c racking  - 
it is more usua l  and more e f f i c i e n t  t o  c a r r y  o u t  t h e  process  
i n  t h e  presence of a c a t a l y s t  a t  lower temperature  and p res su re .  
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A c a t a l y s t  i s  a ma te r i a l .  in t roduced i n t o  a process  t o  
a i d  or speed up a chemical r e a c t i o n  and  which can be 

s u b s t a n t i a l l y  recovered f o r  re-use a t  t h e  end of the process .  

Steam c rack inq  i s  a process  involv ing  the  use of steam 
t o  maximise t h e  product ion of o l e f i n s  a s  t he  feeds tock  t o  
a number of chemical processes. 

C a t a l y t i c  c y c l e  oil is  t h e  m a t e r i a l  which is  n o t  c r acked '  
i n  t h e  process  and is n e i t h e r  a cracked g a s o l i n e  f r a c t i o n  nor 
a cracked residuum. I t  is used a s  a component of No.2 h e a t i n g  
o i l  and a s  a blendstock w i t h  bunker ' C '  i n  t h e  manufacture 
of intermediate  grades of f u e l  o i l .  

cut - 
T h i s  is a t e r m  app l i ed  t o  t h a t  p o r t i o n  of a crude o i l  

or feeds tock  i n  a r e f i n i n g  p l a n t  which i s  wi th in  a s p e c i f i c  
b o i l i n g  range. 

D iese l  index 

T h i s  i s  a formula c a l c u l a t i o n  which is used  a s  a measure 
of t h e  i g n i t i o n  q u a l i t y  of g a s / d i e s e l  o i l s .  The formula is:  

d i e s e l  index = an i . l i ne  p o i n t  ( O F )  A P I  g r a v i t y  
1 O0 

D i s t i l  l a  t ion  

T h i s  is  the  primary process  i n  r e f i n i n g  which h e a t s  
t h e  c rude  o r  feeds tock  t o  vapor i se  it f o r  r e l e a s e  i n t o  a 
f r a c t i o n a t i o n  tower where a p p r o p r i a t e  c u t s  or f r a c t i o n s  a r e  
drawn o f f  by c o n t r o l l i n g  t h e  temperature  a t  d i f f e r e n t  l e v e l s  
i n  t he  tower t o  t h e  f i n a l  b o i l i n g  p o i n t  of t h e  c u t  r equ i r ed .  

Feeds tock 

T h i s  is  t h e  term app l i ed  t o  t h e  m a t e r i a l  fed i n t o  a 
r e f i n i n g  process .  I t  can bea crude o i l  o r  an intermediake 
process  s t o c k  according t o  t h e  purpose of t h e  p l a n t  t o  which 
it is f ed .  
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F rac t ion  

This  i s  t h e  t e r m  a p p l i e d  t o  a p a r t  of a crude o i l  or 
feedstock wi th in  a s p e c i f i c  b o i l i n g  range.  I t  is  thus 
synonymous wi th  "cu t " .  

Heavy 
Light  

These terms a r e  a p p l i e d  t o  o i l s  and hydrocarbons g e n e r a l l y  
t o  d i s t i n g u i s h  broadly between t h e  v o l a t i l e  o i l s  such a s  
g a s o l i n e ,  kerosene and gas o i l s  ( l i g h t  o i l s )  and r e s i d u a l  
o i l s  and waxy d i s t i l l a t e s  (heavy o i l s ) .  Agents f o r  blending 
i n t o  f i n i s h e d  o i l s  a r e  a l s o  on some occasions s o  c a t e g o r i s e d  
and t h e  t e r m  may be used i n  a comparative sense i n  order t o  
d i s t i n g u i s h  between c e r t a i n  o i l s ,  q.9. l i g h t  cracked naphtha 
and heavy cracked naphtha. The l i g h t  m a t e r i a l  w i l l  have 
a lower b o i l i n g  range and s p e c i f i c  g r a v i t y  than t h e  heavy 
m a t e r i a l .  

Ey.droc a r  bon 

The name given t o  t h e  b a s i c  molecules which comprise 
petroleum, t h e  b a s i c  s t a b l e  hydrocarbon molecule,  i s  methane 
( C  H 4 )  which has one carbon atom and f o u r  hydrogen atoms, 
whi le  o t h e r  m a t e r i a l s  have d i f f e r e n t  chemical formulae,  
eg.  butane ( C 4 H 1 0 ) .  

Na tu ra l  gas 
Na tu ra l  gas l i q u i d s  
Condensate 
Natura l  g a s o l i n e  

i n  
of 
is  

of 

Natura l  gas i s  gas i s s u i n g  from the  e a r t h  under p r e s s u r e  
c e r t a i n  l o c a l i t i e s  o f t e n  i n  a s s o c i a t i o n  with t h e  product ion 
crude o i l  ( r e f e r r e d  t o  a s  "a s soc ia t ed  g a s " ) .  Na tu ra l  gas 
u s u a l l y  c l a s s i f i e d  as "wet" o r  "dry" depending on t h e  amount 
g a s o l i n e  c o n s t i t u e n t s  which can be recovered therefrom. 

Na tu ra l  gas l i q u i d s  
Condensate 

Liquids  de r ived  from n a t u r a l  gas product ion.  The t e r m  
u s u a l l y  encompasses LPG and n a t u r a l  g a s o l i n e  but  excludes LNG. 



FUND/A.4/11 
ANNEX 
Page 8 

Na tu ra l  g a s o l i n e  is  g a s o l i n e  e x t r a c t e d  from " w e t "  
n a t u r a l  gas c o n s i s t i n g  of butane,  pentane a n d ' h e a v i e r  
hydrocarbons. Af t e r  s t a b i l i s a t i o n ,  n a t u r a l  g a s o l i n e  is 
s u i t a b l e  f o r  blending i n t o  motor gaso l ine .  

Pour  p o i n t  

This  i s  t h e  temperature  below which t h e  m a t e r i a l  being 
t e s t e d  w i l l  n o t  f low i f  t i l t e d  i n  a sample c o n t a i n e r .  I t  

i s  used a s  a measure of a b i l i t y  t o  pump a f u e l  o i l .  

Residual  
Residuum 

General t e r m s  used t o  d e s c r i b e  o i l s  t h a t  a r e  l e f t  over 
i n  t h e  r e f i n i n g  process  and c o n s i s t  of heavy black o i l  used 
f o r  h e a t  and power gene ra t ion .  They a r e  more s p e c i f i c a l l y  
app l i ed  t o  t h a t  p o r t i o n  of a crude o i l  which remains i n  t h e  
p ipe  s t i l l  a f t e r  products  have been removed which d i s t i l  
a t  or  below 400OC ( 7 5 0 O F ) .  

Smoke p o i n t  

This is  t h e  h e i g h t  of a flame i n  millimetres a t  which 
smoke f i r s t  appears  a t - t h e  t o p  of t h e  flame when tested i n  a 
s p e c i a l  lamp. The t e s t  i s  app l i ed  t o  kerosenes and burning 
o i l s .  

Sulphur con ten t  

This  i s  t h e  amount of su lphur  by weight p r e s e n t  i n  a 
m a t e r i a l  expressed a s  a percentage of t h e  m a t e r i a l  under t e s t .  

TEL and TML 

T e t r a  e t h y l  lead  and t e t r a  methyl lead  are t h e  a d d i t i v e s  
blended i n t o  g a s o l i n e  t o  improve i t s  oc tane  (or  anti-knock) 
r a t i n g .  

Tonnes 

This  r e f e r s  t o  t h e  metric tonne of 1 , 0 0 0  kilogrammes. 
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T r e a t i n g  

T h i s  i s  t h e  t e r m  a p p l i e d  t o  processes  t o  which 
in t e rmed ia t e  s t o c k s  a r e  sub jec t ed  t o  remove i m p u r i t i e s  
or t o  b r ing  them wi th in  t h e  s p e c i f i c a t i o n  requirement 
of the  products  t o  which they w i l l  u l t i m a t e l y  be blended. 

V i s c o s i t y  

T h i s  i s  a measure of t h e  r e s i s t a n c e  t o  flow of an 
o i l .  There are s e v e r a l  ways of r e p o r t i n g  t h i s  and 
s e v e r a l  tests to  measure it. The Redwood and Saybol t  
tests r e p o r t  i n  seconds the t i m e  r equ i r ed  f o r  a 
measured sample a t  a given temperature  t o  pass  through 
an o r i f i c e  of a predetermined s i z e  by g r a v i t y  i n t o  
a r e c e i v i n g  v e s s e l .  

Kinematic v i s c o s i t y  is recorded i n  c e n t i s t o k e s  
a s  recorded by tes t  i n  an inst rument  c a l l e d  an ubbeometer. 
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NATURAL MECHANISMS W H I C H  AFFECT SPILLED O I L  

When, f o r  any reason ,  o i l  i s  s p i l l e d  on t h e  s e a ,  a 
number of n a t u r a l  mechanisms come i n t o  f o r c e  which change t h e  
c h a r a c t e r i s t i c s  of t h e  o i l  and these a r e  covered i n  t h i s  s e c t i o n .  
An understanding of t h e s e  mechanisms is  e s s e n t i a l  i n  o rde r  t o  
d i f f e r e n t i a t e  between p e r s i s t e n t  and non-pe r s i s t en t  o i l s .  

The e f f e c t  of n a t u r e  on s p i l l e d  o i l  i s  g e n e r a l l y  r e f e r r e d  
t o  a s  "weathering" and occurs  as a r e s u l t  of a number of 
d i f f e r e n t  n a t u r a l  p rocesses ,  more than  one of which can 
o p e r a t e  a t  t h e  same t i m e .  T h e  major n a t u r a l  e f f e c t s  a r e :  

Spreading 

Except f o r  c e r t a i n  heavy r e s i d u a l  f u e l  o i l s  'in very 
cold c o n d i t i o n s ,  and any crude o i l s  o r  f u e l  o i l s  wi th  a 
s p e c i f i c  g r a v i t y  g r e a t e r  than  one,  s p i l l e d  o i l  w i l l  spread 
r a p i d l y  over t h e  s u r f a c e  of t h e  s e a .  T h e  f i l m  thus formed 
w i l l  move i n  r e l a t i o n  t o  c u r r e n t  and t i d e  and t o  a lesser 
e x t e n t  i s  a f f e c t e d  by wind. The depth of t h e  f i l m  of o i l  
on open water w i l l  decrease  r a p i d l y  a s  t h e  o i l  moves from t h e  
d i scha rge  p o i n t .  Most crude o i l s  w i l l  achieve a f i l m  
t h i ckness  of about one m i l l i m e t r e  s h o r t l y  a f t e r  d i scha rge  
and w i l l  be no more than 0 . 3  mill imetres i n  th i ckness  a f t e r  
t e n  or  twelve hours on open s e a .  Ul t imate ly  it w i l l  form 
a monomolecular l aye r  which appears  a s  a s i l v e r y  sheen.  

Evaporation 

This is  t h e  most s i g n i f i c a n t  mechanism which changes 
t h e  c h a r a c t e r i s t i c s  of s p i l l e d  o i l .  Most crude o i l s  w i l l  

lose up t o  5 0 %  of t h e i r  volume wi th in  t h e  f i r s t  2 4  hours 
fo l lowing  r e l e a s e .  L igh te r  products ,  such a s  motor 
g a s o l i n e ,  w i l l  normally d isappear  completely wi th in  a 
ma t t e r  of hours and kerosenes and gas o i l s  have been 
shown t o  be un t r aceab le  wi th in  2 4  hours of release 

i n t o  open s e a .  When t rapped  i n  e s t u a r i n e  a r e a s  and mud-flats,  

t hey  may t a k e  somewhat longer  t o  d i s p e r s e  e n t i r e l y .  
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Dispersion 

This  involves  t h e  a s s i m i l a t i o n  of smal l  p a r t i c l e s  
of o i l  i n t o  t h e  water column. The rate of a s s i m i l a t i o n  
w i l l  vary  with the  composition of t h e  o i l  involved and 
the  weather and sea cond i t ions .  I n  moderate sea  
c o n d i t i o n s  t h i n  f i l m s  of o i l  a r e  s p e e d i l y  incorpora ted  
i n t o  t h e  upper l a y e r s  of t h e  s e a  and t h i s  p rocess  i s  

speeded up i n  rougher weather.  

So lu t ion  

T h i s  is  of minor importance i n  comparison wi th  o t h e r  
n a t u r a l  effects s i n c e  m o s t  petroleum hydrocarbons have a 
low s o l u b i l i t y  i n  water. I t  is  a p p l i c a b l e  only t o  l i g h t e r  
f r a c t i o n s  of o i l ,  some of which may be absorbed i n t o  t h e  

water almost immediately a f t e r  d i scharge  and r a p i d l y  
d isappear  from t h e  w a t e r , s u r f a c e .  

Emuls i f i ca t ion  

This  i s  t h e  major problem f o r  those  who must endeavour 
t o  c o n t r o l  and remove o i l  from t h e  s e a  fol lowing a s p i l l .  
This is  p a r t i c u l a r l y  so a f t e r  the  f i r s t  1 2  hours o r  so 
fo l lowing  r e l e a s e ,  s i n c e  e m u l s i f i c a t i o n  combined w i t h  

evapora t ion  i n c r e a s e s  t he  l i k e l i h o o d  of t h e  remaining 
o i l  t o  form a s t a b l e  "water-in-oil ' '  emulsion o f t e n  
r e f e r r e d  t o  a s  "chocolate  mousse" which i s  unpumpable 
and extremely d i f f i c u l t  t o  handle.  Such emulsions 
can c o n t a i n  up t o  75-80% water ,  a r e  very s t a b l e ,  and 
t h e r e f o r e  p e r s i s t  for q u i t e  long per iods  b u t  w i l l  

e v e n t u a l l y  break down l eav ing  a t a r r y  d e p o s i t .  

Photo-oxidation 

T h i s  i s  t h e  e f fec t  of s u n l i g h t  on s p i l l e d  o i l  
which may cause chemical changes i n  t h e  o i l  or some 
of i t s  c o n s t i t u e n t s .  I t  is  be l ieved  t o  be r e s p o n s i b l e  
for  b r ing ing  o t h e r  processes  referred t o  above i n t o  
p l a y  more e f f e c t i v e l y  and t h u s  i t  c o n t r i b u t e s  t o  
removing o i l  from t h e  s e a .  
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R iodegr  ada t ion  

This  r e s u l t s  from b a c t e r i a l  a c t i o n  and is  an important  
f a c t o r  i n  u l t i m a t e l y  removing o i l  from t h e  sea .  I t  a c t s  
t oge the r  w i t h  o t h e r  f a c t o r s  such a s  spreading  and d i s p e r s i o n  
and he lps  t o  speed up t h e  processes .  Fac tors  favourable  
t o  biodegradat ion a r e  t h e  e x t e n t  of s u r f a c e  a r e a  of o i l  
exposed and t h e  a v a i l a b i l i t y  of b a c t e r i a  and c e r t a i n  
n u t r i e n t s  which a r e  r equ i r ed  t o  s u s t a i n  growth. 
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WHAT I S  PERSISTENT OIL? 

A s  i ts  t i t l e  impl i e s ,  it was t h e  i n t e n t i o n  of t hose  

who so descr ibed  it t o  r e s t r i c t  t h e  t e r m  t o  those  r e s i d u a l  
hydrocarbons which were n o t  amenable t o  r a p i d  disappearance 

due t o  n a t u r a l  f o r c e s .  

Thus i t  is  t h a t  t h e  d e f i n i t i o n  of " o i l "  i n  t h e  
I n t e r n a t i o n a l  Convention on C i v i l  L i a b i l i t y  f o r  O i l  

P o l l u t i o n  Damage 1 9 6 9  ( C L C )  reads  : 

" ' O i l '  means any p e r s i s t e n t  o i l  such a s  crude o i l ,  

f u e l  o i l ,  heavy diesel  o i l ,  l u b r i c a t i n g  o i l  and 
whale o i l ,  whether c a r r i e d  on board a s h i p  a s  

cargo or  i n  t h e  bunkers of such a s h i p " .  

The d e f i n i t i o n  i n  t h e  I n t e r n a t i o n a l  Convention on t h e  
Establ ishment  of an I n t e r n a t i o n a l  Fund f o r  Compensation 

f o r  O i l  P o l l u t i o n  Damage 1 9 7 1  (Fund Convention) is 
almost t h e  same, except  t h a t  whale o i l  i s  excluded, t h e  

p r e c i s e  wording being:  

( s h a l l )  ... have t h e  same meaning a s  i n  ( 1  I O i l  I 

Article  I of t h e  L i a b i l i t y  Convention provided 

however t h a t  f o r  t h e  purposes of t h e s e  terms ' o i l '  
s h a l l  be confined t o  p e r s i s t e n t  hydrocarbon mineral  
o i l s  " . 
The p repa ra t ion  of both t h e s e  Conventions followed 

t h e  f i r s t  major p o l l u t i o n  from a t anke r ,  the  TORREY CANYON, 

i n  March 1 9 6 7 ,  when v i r t u a l l y  i t s  e n t i r e  cargo of 

116 ,000  tonnes of crude o i l  was r e l e a s e d  i n t o  t h e  s e a  
o f f  t h e  S c i l l y  Isles. T h i s  c a t a s t r o p h e  emphasised t h e  

magnitude of p o l l u t i m  which could  r e s u l t  from a s i n g l e  
a c c i d e n t  involv ing  a volume of o i l  which was not  e a s i l y  
capable  of being absorbed by n a t u r a l  f o r c e s  and which 

caused damage t o  beaches andin-shore  f i s h i n g .  Pr ior  

t o  t h i s  a c c i d e n t  most s p i l l s  had been r e l a t i v e l y  s m a l l  
o r  had involved l i g h t  f r a c t i o n s  of hydrocarbons,which 
had been d e a l t  wi th  mainly by n a t u r e .  
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T h e  l e g i s l a t o r s  a t  t h e  t i m e  of t h e  1969  Liability Convention 
recognised t h e  danger of l i s t i n g  s p e c i f i c  o i l s  a s  t h o s e  which 
were p e r s i s t e n t .  The main reasons f o r  t h e i r  no t  s o  doing 
were : 

(i)  

[ ii) 

(iii) 

( i V )  

D i f f e r e n t  nomenclature f o r  t h e  same hydrocarbon 
o i l s  i n  d i f f e r e n t  p a r t s  of t h e  world would l ead  
t o  confusion and i n e q u i t a b l e  t rea tment .  

In te rmedia te  products  and process  s tocks  change 
t h e i r  name and make-up q u i t e  f r e q u e n t l y  and 
new s tocks  appear a t  r e g u l a r  i n t e r v a l s .  

Crude o i l s  a r e  sold singly o r  i n  mixtures  and 
a r e  f r e q u e n t l y  named from t h e  f i e l d s  o r  reg ions  
from which produced: t h i s  a l s o  causes  confusion.  

Any o i l s  n o t  s p e c i f i c a l l y  l i s t e d  would be 

excluded from coverage by t h e  Conventions and 
would r e q u i r e  an amendment of t h e  Conventions 
and i t s  r a t i f i c a t i o n  before  any such o i l  could 
be inc luded .  

I n  an endeavour, t h e r e f o r e ,  t o  produce a d e f i n i t i o n  
which would be e a s i l y  understood by those  who were n o t  o i l  
e x p e r t s ,  and which would encompass t h e  v a r i e t y  of d i f f e r e n t  
te rminologies  and t h e  many in t e rmed ia t e  o i l s ,  t h e  l e g i s l a t o r s  
produced a d e f i n i t i o n  wh ich inc ludedgene r i c  d e s c r i p t i o n s  of 
t h e  major p e r s i s t e n t  o i l s  and supplemented it wi th  t h e  phrase  
"such a s " ,  i n  order n o t  t o  exclude any obviously p e r s i s t e n t  
o i l  which had n o t  been s p e c i f i c a l l y  named. 

The i n c l u s i o n  of t h e s e  t w o  words may have r e so lved  one 
problem but  it has c r e a t e d  another  by n o t  s t a t i n g  which o i l s  
among those  n o t  s p e c i f i c a l l y  mentioned i n  t h i s  d e f i n i t i o n  
a r e  covered by t h e  Conventions. 

This  t h e r e f o r e  poses t h e  ques t ion  a s  t o  whether t h e r e  is 
a b e t t e r  o r  more p r e c i s e  way of d e f i n i n g  what c o n s i t u t e s  a 
p e r s i s t e n t  o i l .  To do s o  r e q u i r e s  an elementary knowledge 
of t h e  chemis t ry  of o i l  and a look a t  how the  o i l  i n d u s t r y  
i t s e l f  deals w i t h  t h e  problem. 
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IS THERE A MORE PRECISE WAY OF DEFINING PERSISTENT OIL? 

85% of oil moving in international trade is crude oil. 
Its definition (for the purposes Of "contributing oil") 
contained in Article 1.3(a) of the 1971 Fund Convention is 
concise and complete, and is the same as that generally 
used by industry. 

"'Crude oil' means any liquid hydrocarbon mixture 
occurring naturally in the earth whether or not 
treated to render it suitable for transportation. 
It also includes crude o i l s  from which certain 
distillate fractions have been removed (sometimes 
referred to as 'topped crudes') or to which certain 
distillate fractions have been added (sometimes 
referred to as 'spiked' or 'reconstituted' crudes)." 

It should be noted that natural gas liquids, condensate, 
casinghead and natural gasoline which are produced as gases 
are not crude oil. They are light hydrocarbons which condense 
from gas emanating from gas or oil wells and are usually 
separated out in a treating or stabilising plant. After 
treatment they are blended into qasoline or are used as 
feedstock to chemical plants. 

These materials are highly volatile and are not persistent. 

Crude oil is a mixture of hydrocarbons ranging from 
methane to bitumen. The lighter fractions which evaporate 
easily are not persistent whereas the heavier residual fractions 
with high boiling ranges are. All crude oils should therefore 
be regarded as persistent. 

The lightest fractions in crude oil are: methane, ethane, 
propane and butane. These materials are gaseous at ambient - 

temperatures in most parts of the world unless kept under 
pressure or refrigerated. 

~ 

__  

Gasoline fractions will normally be material with a 
final boiling point below 205OC (400OF). Kerosene fractions 
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are l i k e l y  t o  have a b o i l i n g  range of 1 5 0 o C  t o  3 0 0 O C  (30OOF 

t o  5 7 5 O F ) .  G a s  o i l ,  a u t o  diesel  and h e a t i n g  o i l  f r a c t i o n s  
w i l l  probably have a b o i l i n g  range of 1 7 5 O C  t o  4 0 0 0 C  (3500F 
t o  750OF) .  

I t  is  worthy of no te  t h a t  t h e  gas o i l / h e a t i n g  o i l  component 
v a r i e s  widely i n  composition and f i n a l  b o i l i n g  p o i n t  dependent 
upon t h e  a r e a  i n  which i t  i s  r e f i n e d ,  t h e  c h a r a c t e r i s t i c s  of 
t h e  crude from which it i s  manufactured, t h e  even tua l  use  and 
l o c a t i o n  Of t h a t  u se .  T h e  most s i g n i f i c a n t  d i f f e r e n c e s  a r e  
probably between N0.2 h e a t i n g  o i l  emanating from many US Gulf 
r e f i n e r i e s  which w i l l  have a h igh  propor t ion  of c a t a l y t i c  
c y c l e  o i l ,  l o w  diesel  index ,  low pour p o i n t  and a f i n a l  
b o i l i n g  p o i n t  around 3 4 5 o C  ( 6 5 0 0 F ) ,  which is  used f o r  c e n t r a l  
h e a t i n g  and must be capable  of being d i s t r i b u t e d  i n  win ter  
i n  t h e  very  co ld  w e a t h e r  experienced i n  t h e  N e w  England S t a t e s  
of t h e  USA,  a s  compared t o  a gas o i l  manufactured i n  Europe 
from t h e  l i g h t e r  Middle E a s t  and North Sea c r u d e s ,  which w i l l  
be a s t r a i g h t  run d i s t i l l a t e  from a primary d i s t i l l a t i o n  
u n i t ,  wi th  a much h igher  d i e s e l  i n d e x  and a f i n a l  b o i l i n g  
p o i n t  which may be a s  high a s  400OC ( 7 5 0 0 F ) .  I t  is used 
f o r  a v a r i e t y  of end-uses and has  a pour p o i n t  low enough 
t o  permit  d i s t r i b u t i o n  i n  a European win te r .  

Beyond a f i n a l  b o i l i n g  p o i n t  of approx. 4 0 0 o C  ( 7 5 0 0 F )  

come t h e  r e s idua l - con ta in ing  f r a c t i o n s  s u c h  a s  marine diesel  
p i l s ,  l u b r i c a t i n g  o i l  f eeds tocks ,  c a t a l y t i c  c rack ing  f eeds tock ,  
f u e l  o i l s  and bitumens. 

The l i g h t e r  f r a c t i o n s ,  i .e .  g a s o l i n e s ,  kerosenes and 
gas  o i l s ,  a r e  n o t  normally regarded by i n d u s t r y  as p e r s i s t e n t .  
They a r e  l i g h t  i n  c o l o u r ,  low i n  v i s c o s i t y  and con ta in  no 
r e s i d u e  f r a c t i o n s .  For t h i s  reason they  a r e  c l a s s i f i e d  
a s  "c lean"  o r  "white" o i l s ,  and a r e  u s u a l l y  t r a n s p o r t e d  
by d i f f e r e n t  v e s s e l s  from those  u s e d  f o r  crude o r  " d i r t y "  
or "b lack"  products.  Experience and f i e l d  tes ts  have 
demonstrated conc lus ive ly  t h a t  i n  open sea c o n d i t i o n s  
"c l ean"  o i l s  show no t r a c e  a s h o r t  t i m e  a f t e r  s p i l l a g e .  
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The most s i g n i f i c a n t  t es t  i n  t h i s  regard  was t h a t  

c a r r i e d  o u t  by t h e  Warren Spr ing  Laboratory of t h e  
Government of t h e  United Kingdom i n  e a r l y  1973 and 
r e p o r t e d  t o  IMCO as PCMP/4/33. I n  t h e s e  tests, g a s o l i n e  
was d ischarged  a t  t h e  r a t e  of 30 cub ic  metres per  m i l e  
and heavy gas  o i l  a t  50 cub ic  metres per  m i l e .  No 
d i s c e r n i b l e  trace of t h e  g a s o l i n e  could be found e i t h e r  
on t h e  s u r f a c e  or  i n  t h e  water column a f t e r  one hour. 
The d i scha rge  of heavy gas o i l  showed on ly  t r a c e  
i n d i c a t i o n s  a f t e r  t w o  and a h a l f  hours  wi th  a concen t r a t ion  
of 0 . 5  p a r t s  per  m i l l i o n  i n  t h e  sub-surface l a y e r s .  

T e s t s  on o t h e r  l i g h t  p roduc t s ,  i nc lud ing  a number which 
were high i n  aromatic  c o n t e n t  (claimed by some t o  be a 
p e r s i s t e n t  l i g h t  f r a c t i o n ) ,  w e r e  subsequent ly  c a r r i e d  o u t  
o f f  Massachusetts by t h e  Woods Hole Laboratory and t h e s e  
tests s u b s t a n t i a l l y  confirmed t h e  f ind ings  of t h e  e a r l i e r  
s t u d i e s .  

The tes ts  confirmed t h e  i n d u s t r y ' s  long-held view 
t h a t  a l o g i c a l  d e f i n i t i o n  of p e r s i s t e n t  and non-pe r s i s t en t  
o i l s  was t h a t  used f o r  sh ipping  o i l ,  i .e .  "c lean"  and " d i r t y " .  

"Clean" o i l s  comprise g a s o l i n e s ,  kerosenes and gas o i l s ,  
and blend stocks f o r  these products  which a r e  non-pe r s i s t en t .  

"Di r ty"  o i l s  comprise marine diesels ,  f u e l  o i l s ,  l u b r i c a t i n g  
o i l s  and crude  o i l s  which a r e  c l a s s e d  a s  p e r s i s t e n t  and c o n t a i n  
r e s i d u a l  f r a c t i o n s .  

A t  t h e  t i m e  of t h e  1973 Diplomatic Conference which 
produced t h e  I n t e r n a t i o n a l  Convention f o r  t h e  Prevent ion Of 

P o l l u t i o n  from Ships  (MARPOL), t h e  ques t ion  of p e r s i s t e n t  
and non-pe r s i s t en t  o i l s  w a s  aga in  d i scussed  i n  d e t a i l ,  and 
a number of p o s s i b l e  d e f i n i t i o n s  were p u t  forward. 

A f t e r  most of t h e  proposa ls  were d iscarded  on t h e  grounds 
of being too imprec ise ,  t h e  most promising s o l u t i o n  seemed t o  
be one which a c c u r a t e l y  de f ined  non-pe r s i s t en t  o i l s  l eav ing  
every th ing  else t o  be classed a s  p e r s i s t e n t .  The d e f i n i t i o n  
proposed f o r  non-pe r s i s t en t  o i l  was: 
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" O i l  which c o n s i s t s  wholly of d i s t i l l a t e  f r a c t i o n s  and 
of which more than 50% by volume d i s t i l s  a t  34OoC when 
t e s t e d  by t h e  ASTM Method D 86/78". 

B y  t h i s  d e f i n i t i o n  a l l  c rude  o i l s ,  r e s i d u a l  f u e l  o i l s ,  blended 
( r e s idua l - con ta in ing )  diesel  o i l s ,  l ube  o i l s  and waxy d i s t i l l a t e s  
would au tomat i ca l ly  f a l l  i n t o  t h e  ca tegory  of " p e r s i s t e n t  o i l " .  

This  d e f i n i t i o n  was n o t  proceeded w i t h  a s  the  Conference 
decided n o t  t o  d i f f e r e n t i a t e  be tween p e r s i s t e n t  and non- 
p e r s i s t e n t  o i l s  f o r  t h e  c o n t r o l  and d ischarge  purposes of 
t h e  1973  MARPOL Convention. However, it remains probably 
t h e  most p r e c i s e  method of drawing an a c c u r a t e  d i v i d i n g  
l i n e  between p e r s i s t e n t  and non-pe r s i s t en t  o i l ,  which 
could s a t i s f y  both t h e  lawyers and t e c h n i c a l  e x p e r t s  and 
which would be s imple to a s c e r t a i n  a s  a ma t t e r  of f a c t .  

I n  order t o  c l a r i f y  t h e  p o i n t  a t  which t h e  de te rmina t ion  
should t a k e  p l a c e ,  it might be d e s i r a b l e  t o  i n s e r t  t h e  words 
" a t  t h e  t i m e  of shipment" a f t e r  t h e  word "which" i n  t h e  f i r s t  
l i n e .  

A l s o ,  t o  prevent  any argument a s  to  what c o n s t i t u t e s  a 
" d i s t i l l a t e "  it might be p r e f e r a b l e  t o  r e f e r  t o  "non-residual  
f r a c t i o n s " .  

Thus, it is  p o s s i b l e  t o  d e f i n e  those  o i l s  which a r e  
covered by t h e  Convention i n  t h e  fo l lowing  terms: 

" A l l  o i l s  which a r e  n o t  w i th in  t h e  ca tegory  of 'non- 
p e r s i s t e n t  o i l '  a s  d e f i n e d  s h a l l  be regarded a s  
' p e r s i s t e n t  o i l ' .  'Non-pers i s ten t  o i l '  is o i l  which, 
a t  t h e  t i m e  of shipment,  c o n s i s t s  wholly of non-res idua l  
f r a c t i o n s  and of which more than 50% by volume d i s t i l s  

a t  a temperature  of 34OoC when t e s t e d  by t h e  ASTM 
Method D 86/78 or  any subsequent r e v i s i o n  t h e r e o f " .  

Whils t  terms such a s  " d i s t i l l a t e "  and " r e s i d u a l "  a r e  
commonly used and understood wi th in  i n d u s t r y ,  it may be 
d e s i r a b l e  t o  formula te  a d e f i n i t i o n  of "non-pe r s i s t en t  o i l "  
which is expressed s o l e l y  i n  terms of s t anda rd  test methods.  
I n  t h i s  c a s e  t h e  d e f i n i t i o n  would read: 
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" ' n o n - p e r s i s t e n t  oil' is  o i l  which, a t  t h e  t i m e  
of shipment,  consis ts  of hydrocarbon f r a c t i o n s ,  

( a )  more than 50% of which, by volume, d i s t i l s  
a t  a temperature  of 340% (645oF), 

and 
( b )  t h e  temperature  a t  which 9 5 %  d i s t i l s  does n o t  

exceed 4OO0C ( 7 5 0 O F ) ,  

when t e s t e d  by the  ASTM Method D 8 6 / 7 8  o r  any subsequent 
r e v i s i o n  t h e r e o f " .  
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PETROLEUM PRODUCTS MOVED BY SEA 

There fo l lows  a l i s t  of t h e  major petroleum products  
which a r e  moved by s e a .  The l i s t i n g  s t a r t s  wi th  t h e  l i g h t e s t  
(most v o l a t i l e )  p roducts  and con t inues  through t o  the heav ie r  
r e s i d u a l  products .  A s imple t a b u l a t i o n  a t  t h e  end d i v i d e s  t h e  
products  i n t o  non-pe r s i s t en t  and p e r s i s t e n t  c a t e g o r i e s .  

Methane & Ethane - 
These form t h e  main c o n s t i t u e n t s  of l i q u i f i e d  n a t u r a l  

gas ( L N G )  which is  t r a n s p o r t e d  i n  s p e c i a l  s h i p s  a t  temperatures  
around -26OOF. A t  t h i s  temperature  t h e  gas  is  i n  l i q u i d  form 
wi thout  p r e s s u r i s a t i o n .  Since LNG would evapora te  r a p i d l y  
i n  t h e  event  of a s p i l l  it i s  n o t  p e r s i s t e n t  and i s  n o t  
covered by CLC o r  Fund Convention. 

Propane & Butane 

These m a t e r i a l s ,  g e n e r i c a l l y  referred t o  as LPG, a r e  
gaseous a t  normal atmospheric p r e s s u r e  and ambient teniperature.  
For t r a n s p o r t a t i o n  they  a r e  e i t h e r  r e f r i g e r a t e d  o r  p r e s s u r i s e d  
t o  conver t  them t o  l i q u i d s .  s p e c i a l  s h i p s  are r e q u i r e d  f o r  
t r a n s p o r t  i n  bulk.  LPG is a l s o  shipped i n  c y l i n d e r s  under 
p r e s s u r e  by normal t r a n s p o r t .  A s  w i th  methane, these products  
evapora te  r a p i d l y  i f  s p i l l e d  and a r e  n o t  p e r s i s t e n t .  

Aviat ion Gasol ines  

As t h e  name sugges t s ,  t h e s e  m a t e r i a l s  a r e  used f o r  f u e l  
i n  pis ton-engined a i r c r a f t .  Most a v i a t i o n  g a s o i i n e s  con ta in  
lead  ( e i t h e r  a s  TEL or TML) and t h e r e f o r e  are dyed ,  t h e  
co lou r  i n d i c a t i n g  t h e  oc t ane  number. Aviat ion g a s o l i n e  
grades a r e  d i f f e r e n t i a t e d  by t h e i r  oc tane  number which 
is  quoted t h u s :  Avgas 100/130. This  r e f e r s  t o  an oc tane  
r a t i n g  of 1 0 0  on l e a n  mixture  and an oc tane  r a t i n g  of 130 
on r i c h  mixture .  Avia t ion  g a s o l i n e s  a r e  v o l a t i l e  and 
evapora te  qu ick ly  i f  exposed t o  a i r .  They a r e  n o t  p e r s i s t e n t .  
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Motor Gasol ines  

I n  most c o u n t r i e s  t h e  ma jo r i ty  of motor g a s o l i n e s  c o n t a i n  
l e a d  (as TEL o r  TML) t o  a s p e c i f i e d  max imum pe r  l i t r e  o r  
g a l l o n .  However, i n  r e c e n t  yea r s  some a u t h o r i t i e s  have 
r e q u i r e d  c a r s  t o  be f i t t e d  wi th  a c a t a l y t i c  conve r t e r  on 
t h e  v e h i c l e  exhaust  system t o  reduce atmospheric  emissions.  
Such c a r s  r e q u i r e  unleaded g a s o l i n e  (sometimes referred to  
a s  " c l e a r " ) ,  a s  l ead  i n  g a s o l i n e  w i l l  g r adua l ly  c log  t h e  
c a t a l y s t  and render  it i n e f f e c t i v e .  A l l  leaded g a s o l i n e s  
a r e  dyed, each grade  being dyed a d i f f e r e n t  co lour .  
Gasol ines  a r e  normally d i f f e r e n t i a t e d  by t h e i r  r e sea rch  
method oc tane  number, b u t  o c c a s i o n a l l y  g a s o l i n e  may be 

quoted a s  X oc tane  (MM) or  motor method. The motor method 
g ives  a s i g n i f i c a n t l y  lower octane number than  t h e  r e s e a r c h  
r a t i n g .  

Motor g a s o l i n e  is  a v o l a t i l e  subs tance  and w i l l  
evapora te  qu ick ly  i f  exposed t o  a i r .  For t h i s  reason  
it i s  n o t  a p e r s i s t e n t  o i l  be ing  un t r aceab le  i n  water 
a f t e r  an hour or so. The p o s s i b l e  danger i n  t h e  c a s e  of 
g a s o l i n e  s p i l l a g e  i s  t h a t  of f i r e  and explos ion  i f  t h e  
vapours from i ts  evapora t ion  are exposed t o  an i g n i t i o n  
source  p r i o r  t o  d i s p e r s i o n .  

White S p i r i t  

This  is  a s p e c i a l  p roduct  v a r i o u s l y  known as t u r p e n t i n e  
s u b s t i t u t e ,  p a i n t  and v a r n i s h  makers naphtha and a number 
of t r a d e  names. I t  is a product  i n  t h e  heav ie r  g a s o l i n e  
range (it  has a h igher  f l a s h p o i n t  than normal g a s o l i n e s )  
bu t  it i s  v o l a t i l e  when exposed t o  a i r  and i s  n o t  p e r s i s t e n t .  

Kerosenes 

There are p r i m a r i l y  two grades of kerosene i n  gene ra l  
domestic use .  These are: 

Premium kerosene used f o r  l i g h t i n g  and f o r  f l u e - l e s s  
space h e a t e r s .  Such m a t e r i a l  is h igh ly  r e f i n e d  and w i l l  
s u s t a i n  a b r i g h t l y  burning flame wi thout  soot o r  smoke. I t  

also has  a very  low su lphur  c o n t e n t  which permi ts  i t s  use  
i n  f l u e - l e s s  space  h e a t e r s .  
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Regular kerosene is  used a s  a f u e l  f o r  c e n t r a l  h e a t i n g  
i n  non-pressure j e t  bu rne r s ,  as a cooking f u e l  i n  many of t h e  
less developed c o u n t r i e s  and t o  l i g h t  lamps i n  these a r e a s .  
I t  has t h e  same b a s i c  c h a r a c t e r i s t i c s  a s  premium kerosene,  
b u t  has n o t  been sub jec t ed  t o  t h e  a d d i t i o n a l  t rea tment  t o  
i n c r e a s e  smoke p o i n t  and reduce su lphur  c o n t e n t .  

T rac to r  kerosene,  o therwise  r e f e r r e d  t o  a s  vapor i s ing  
o i l  or  t r a c t o r  vapor i s ing  o i l  ( T V O ) ,  i s  a l i g h t  aromatic  
kerosene produced a s  a f u e l  f o r  farm t r a c t o r s  and s i m i l a r  
machinery. Since most such equipment i s  now diesel-powered 
t h i s  grade i s  r a p i d l y  d i sappea r ing  from t h e  market. 

Kerosenes - Avia t ion  

Aviat ion kerosene o r  Avtur,  J e t  7A,  T u r b o  2 4 9 4 ,  is 
b a s i c a l l y  a r e g u l a r  kerosene but  has  t o  meet c e r t a i n  
e x a c t i n g  tests i n  t h e  s p e c i f i c a t i o n  t o  be s u i t a b l e  for 
j e t  a i r c r a f t  engines .  I n  o rde r  t o  pass  t h e s e ,  it may 
be necessary  t o  s u b j e c t  r e g u l a r  kerosene t o  f u r t h e r  
t r e a t i n g  p rocesses .  

Wide c u t  t u r b o ' f u e l  or Avtaq, i s  a m a t e r i a l  used t o  
f u e l  j e t  engines  b u t  is  p r i m a r i l y ,  i f  n o t  e x c l u s i v e l y ,  used 
i n  m i l i t a r y  a i r c r a f t .  A s  i t s  name impl i e s ,  i t  i s  manufactured 
by t ak ing  t h e  heav ie r  (h ighe r  b o i l i n g  p o i n t )  f r a c t i o n s  from 
t h e  g a s o l i n e  c u t  and p u t t i n g  it i n t o  t h e  kerosene f r a c t i o n .  
This  r e s u l t s  i n  a l a r g e r  y i e l d  of t u r b i n e  f u e l  from a barrel 
of crude b u t  it i s  n o t  used by commercial a i r l i n e s  due t o  
i t s  g r e a t e r  f lammabi l i ty .  Kerosene f u e l s  (Avtur)  have a 
f l a s h p o i n t  i n  excess of 3 8 O C  (IOOOF) . 

No.1 f u e l  O i l  is a k e r o s e n e  o i l  " intended f o r  vapor i s ing  
p o t  type  burners" .  I t  is  t h e  b a s i c  s p e c i f i c a t i o n  i s sued  by 
t h e  American Soc ie ty  f o r  Tes t ing  and Mate r i a l s .  (ASTM) under 
des igna t ion  D 396 .  

Kerosenes,  while  l e s s  v o l a t i l e  than  g a s o l i n e ,  evapora te  
and d isappear  qu ick ly  i f  s p i l l e d  a t  sea due  t o  the.combined 
a c t i o n  of n a t u r a l  f o r c e s  r e f e r r e d  t o  e a r l i e r  and a r e  n o t  

p e r s  i s  t e n t .  
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Gas O i l s ;  Heating O i l s ;  Automotive Diesel: No.2 Fuel 

The middle d i s t i l l a t e  f r a c t i o n  from crude o i l  is 
known by a w i d e  v a r i e t y  of names, u s u a l l y  a s s o c i a t e d  wi th  
i t s  end use .  Thus: 

G a s  o i l ,  which has become i n  some a r e a s  a gene r i c  t e r m  
f o r  middle d i s t i l l a t e s ,  was o r i g i n a l l y  used i n  a process  of 
gas enrichment whereby town gas s u p p l i e s  of i n s u f f i c i e n t  
c a l o r i f i c  va lue  were brought up t o  s p e c i f i c a t i o n  by blending 
it w i t h  vaporised gas o i l .  

Heating o i l ,  a s  i t s  name impl i e s ,  i s  used i n  domestic 
hea t ing  o r  sma l l  i n d u s t r i a l  u n i t s  us ing  p r e s s u r e  ( o r  gun) 
type  burners .  

Automotive diesel  is  a premium l o w  su lphur ,h igh  
q u a l i t y  m a t e r i a l  manufactured to  a r i g id  s p e c i f i c a t i o n  for 
use  i n  the d i e s e l  engines  of cars and l o r r i e s .  I t  has  
very low su lphur  con ten t  and a low cloud po in t .  

N 0 . 2  f u e l  i s  a s t anda rd  s p e c i f i c a t i o n  f o r  "genera l  
purpose domestic hea t ing"  i s sued  by t h e  American Soc ie ty  
f o r  Tes t ing  and Mate r i a l s  (ASTM) a s  s p e c i f i c a t i o n  D 3 9 6 .  

Gas o i l s ,  when s p i l l e d  on open s e a ,  a r e  r a p i d l y  
d i spe r sed  by t h e  mechanisms r e f e r r e d  t o  e a r l i e r  he re in  
and are n o t  regarded a s  p e r s i s t e n t .  

Marine Diesel O i l  

T h i s  i s  a heavy d i s t i l l a t e  o r  a mixture  of l i g h t  d i s t i l l a t e  
and r e s i d u a l  used mainly i n  s h i p s '  d i e s e l  engines .  A t  p r e s e n t  
i t  is used,  i n  p a r t i c u l a r ,  i n  a u x i l i a r y  equipment or when 
vessels a r e  i n  manoeuvring cond i t ion  i n  o r  near  p o r t ,  s i n c e  
most modern s l o w  speed diesel  engines  use  heav ie r  grades of 
r e s i d u a l  f o r  open sea ope ra t ions .  Marine d i e s e l  is regarded 
a s  p e r s i s t e n t  due t o  t h e  i n c l u s i o n  of some r e s i d u a l  f r ac t io ' n s  
i n  t h i s  m a t e r i a l .  

No.4 Fuel  

T h i s  is a s i m i l a r  m a t e r i a l  w i t h  a s p e c i f i c a t i o n  i s sued  
by ASTM as p a r t  of s p e c i f i c a t i o n  D 396.  
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Lubr i ca t ing  O i l s  

There a r e  many hundreds of l u b r i c a t i n g  o i l s  manufactured, 
s i n c e  i n  i n d u s t r y  l u b r i c a t i n g  o i l s  a r e  " ta i lor-made" f o r  
s p e c i f  ic  processes  o r  i n d u s t r i e s .  The g e n e r i c  term " l u b r i c a t i n g  
o i l "  covers  such widely vary ing  m a t e r i a l s  a s ,  f o r  example: 

Medicinal and Cosmetic O i l s  

Hydraul ic  O i l s  

Transformer O i l s  
Rust P reven ta t ives  
R e f r i g e r a t i n g  O i l s  

Quench O i l s  

C u t t i n g  O i l s  

R o l l  O i l s  

Syn the t i c  Lubr icants  f o r  j e t  engines  
Brick and Concrete Mould Oils 
Automotive Lubr icants  
Marine Diesel Lubr i can t s ,  

t o  name but  a f e w  of t h e  more important  usages.  

Most l u b r i c a n t s  t r a n s p o r t e d  i n  bulk by sea are "blend 
s t o c k s "  - i . e .  b a s i c  grades which are subsequent ly  blended 
t o  make t h e  m u l t i p l i c i t y  of f i n i s h e d  grades r e f e r r e d  t o  above. 

Lubr i ca t ing  o i l s ,  because of t h e i r  high added va lue  and 
t o  p reven t  t h e  s l i g h t e s t  contaminat ion,  a r e  u s u a l l y  t r a n s p o r t e d  
i n  s p e c i a l i s t  vessels. S i n c e  t h e  t o t a l  volume of l u b r i c a n t s  
used ( i n  comparison wi th  t o t a l  o i l  usage) is  small, shipments 
of l u b o i l s  are mainly i n  handy-size vessels o r  s m a l l e r .  
However, i f  sp i l l ed  on open sea, l u b r i c a t i n g  o i l s  are 
p e r s  i s t e n t .  

Residual  Fuel  O i l s  

A s  t h e  name impl i e s ,  these a r e  t h e  grades of o i l  
remaining a f t e r  t h e  l i g h t e r  m a t e r i a l s  mentioned e a r l i e r  
have been d i s t i l l e d  f r o m  crude o i l .  They a r e  used  f o r  
burning under bo i l e r s  t o  generate h e a t  o r  power, i n  heavy 
d i e s e l  engines  a t  sea and i n  s t a t i o n a r y  engines  ashore .  
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Whi ls t  t h e r e  are many grades of f u e l  o i l  which may be 
s p e c i f i e d  f o r  p a r t i c u l a r  u s e s ,  t h e  t h r e e  predominant grades 
a r e  : 
Light  Fuel ,  No.5 Fuel O i l  ( L i g h t )  

This  grade is  a low v i s c o s i t y  f u e l  ( 1 5 0  - 3OOoSSU @ 1 0 0 0 F )  

which can be handled wi thout  h e a t i n g ,  except  i n  very cold 
climates. 

Medium Fuel ,  N0.5 Fuel  O i l  (Heavy) Heavy Fuel 

This  i s  a medium v i s c o s i t y  f u e l  (350-750OSSU @ 1OOOF) 
which r e q u i r e s  moderate p rehea t ing  f o r  burning and i n  cold 
climates may r e q u i r e  h e a t i n g  f o r  pumping and handl ing.  

Bunker " C " ,  No.6 Fue l ,  Heavy Fuel  O i l ,  Marine Fuel  

This  i s  t h e  h e a v i e s t  grade marketed and i s  t h e  l a r g e s t  
i n  volume movement. I t  has a v i s c o s i t y  range of 900-9,000°SSU 
@ 1 0 0 0 F  o r  45-300oSSF @ 1 2 2 0 F .  I n  a d d i t i o n  t o  being burned 
"as is" ,  it is  common p r a c t i c e  t o  blend t h i s  m a t e r i a l  w i th  
marine d iese l ,  heavy gas o i l  or  c a t a l y t i c  c y c l e  o i l  t o  
produce l i g h t  o r  medium f u e l  o i l s  (No.5 f u e l )  o r  s p e c i a l i s t  
g rades ,  p a r t i c u l a r l y  f o r  heavy marine d i e s e l  engines .  

Another s p e c i a l i s t  grade of f u e l  o i l  which i s  manufactured 
a s  such ,  and i s  t r a n s p o r t e d  by sea, is Navy S p e c i a l  o r  U Ç N S .  

This  i s  a h igh  q u a l i t y  premium f u e l  wi th  low v i s c o s i t y ,  low 
pour p o i n t  and h igh  c a l o r i f i c  va lue ,  used by t h e  U S  Navy. 

A l l  r e s i d u a l  f u e l  o i l s  a r e  p e r s i s t e n t .  

Bitumen, Asphal t  

This  i s  t h e  h e a v i e s t  of a l l  materials made from crude  
o i l  and i n  i t s  normal s ta te  i s  s o l i d  a t  a m b i e n t  temperatures .  
Many grades  of bitumen have a s p e c i f i c  g r a v i t y  g r e a t e r  than 
one. Thus, i n  t h e  even t  of i t s  release i n t o  t h e  s e a ,  
bitumen would s o l i d i f y  and s i n k  o r  appear a s  lumps ( s i m i l a r  
t o  c o a l )  and would be e a s i l y  c o l l e c t a b l e .  

Because of t h e  need t o  t r a n s p o r t  b i t u m e n  a t  high 
tempera ture ,  it i s  only  c a r r i e d  i n  s p e c i a l l y  cons t ruc t ed  
v e s s e l s  and i n  smal l  q u a n t i t i e s .  
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Bitumens are c a t e g o r i s e d  i n t o  three types :  

S t r a i g h t  o r  P e n e t r a t i o n  Bitumen 
Oxidised B i t u m e n  
Cutback Bitumen, Road O i l s  and Emulsions. 

This  l a t t e r  type  of bitunien is a. blend of bitumen w i t h  

a s o l v e n t  - u s u a l l y  a kerosene o r  c r e o s o t e  (and sometimes 
inc lud ing  an emulsifying a g e n t )  - which i s  l i q u i d  and i s  
used for  road spraying  ope ra t ions .  

Bitumen is  p e r s i s t e n t  i n  t h a t  it w i l l  r e s i s t  breakdowns 
and d i s p e r s i o n  by n a t u r a l  f o r c e s .  However, p e n e t r a t i o n  and 
o x i d i s e d  grades of bitumen i f  s p i l l e d  a t  sea would n o t  p r e s e n t  
a s  d i f f i c u l t  a p o l l u t i o n  clean-up problem as r e s i d u a l  f u e l s  
s i n c e  it would be c o l l e c t e d  i n  the same manner a s  i s  used f o r  
normal beach c l ean ing .  

I f ,  however, cutback bitumens a r e  released in to  the sea, 
some p o l l u t i o n  may r e s u l t ,  t h e  e x t e n t  of t h i s  depending on 
t h e  s p e c i f i c a t i o n  of t h e  m a t e r i a l  r e l e a s e d .  

Process O i l s ,  I n t e rmed ia t e s ,  Blend Stocks 

I t  i s  n o t  uncommon i n  t he  o i l  i n d u s t r y  t o  move o i l s ,  
which have been s u b j e c t e d  t o  primary d i s t i l l a t i o n  and/or 
measures of t r ea tmen t ,  by s e a  from one l o c a t i o n  t o  another .  
Also, it is  common p r a c t i c e  t o  move b l e n d  s t o c k s ,  which a r e  
n o t  i n  themselves f i n i s h e d  products ,  t o  a l o c a t i o n  c l o s e  
t o  consumption where blending t o  t h e  market requirement  
t a k e s  p l ace .  Th i s  is  p a r t i c u l a r l y  the case wi th  l u b r i c a t i n g  
o i l s ,  r e s i d u a l  f u e l  o i l s  and motor g a s o l i n e s .  

For example, t h e  feeds tock  f o r  a c a t a l y t i c  c rack ing  p l a n t  
( c a t .  f eeds tock)  may come from more than one primary d i s t i l l a t i o n  
u n i t  s i t u a t e d  i n  d i f f e r e n t  geographica l  l o c a t i o n s .  This  
m a t e r i a l  i s  u s u a l l y  a heavy d i s t i l l a t e  con ta in ing  some r e s i d u a l  
o r  waxy f r a c t i o n s .  

S i m i l a r l y ,  c a t a l y t i c  c y c l e  o i l  ( t h e  m a t e r i a l  which is  
n o t  cracked i n  t he  process  and i s  n o t  a cracked r e s i d u a l )  
may be shipped t o  o t h e r  l o c a t i o n s  as a blend s t o c k  t o  c u t  
back bunker "C" t o  l i g h t e r  grades  of f u e l  o i l .  This  m a t e r i a l ,  
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which has many of t h e  c h a r a c t e r i s t i c s  of a gas  o i l ,  can be 
a major component i n  No.2 h e a t i n g  o i l  from c e r t a i n  areas, 
p a r t i c u l a r l y  t h o s e  which have a high g a s o l i n e / d i s t i l l a t e  
demand, such a s  t h o s e  i n  t he  U S  Gulf .  I t  is  t h i s  m a t e r i a l  
which has caused some env i ronmen ta l i s t s  t o  t r y  t o  widen  
t h e  o r i g i n a l  d e f i n i t i o n  of " p e r s i s t e n t " .  

Following the  "West Falmouth S p i l l "  i n  September 1 9 6 9 ,  
where No.2 h e a t i n g  o i l  con ta in ing  a h igh  propor t ion  of 
ca t .  c y c l e  o i l  was t rapped  i n  marsh sediments ,  a r e s e a r c h  
s tudy  i n t o  i ts  e f fec t  on t h e  l o c a l  ecology s ta ted t h a t  t h e  
aromatic  f r a c t i o n s  p r e s e n t  i n  c a t .  c y c l e  o i l  r e s u l t e d  i n  
p e r s i s t e n t  t o x i c i t y  t o  ben th ic  s p e c i e s .  However, t he  

f i n d i n g s  of t h e  West Falmouth S p i l l  have been chal lenged 
by o t h e r  s c i e n t i s t s  a s  being s p e c i f i c  t o  those  p a r t i c u l a r  
c i rcumstances and n o t  capable  of e x t r a p o l a t i o n  t o  o t h e r  
middle  d i s t i l l a t e s  o r  even t o  o t h e r  cargoes of No.2 h e a t i n g  
o i l  from d i f f e r e n t  sources .  

Feedstock f o r  c a t a l y t i c  c rack ing  p l a n t s  ( c a t .  f eeds tock)  
is  a p e r s i s t e n t  o i l  i n  normal c i rcumstances.  However, there 
have been i n s t a n c e s  where. Cue t o  t h e  paramount need t o  meet 
h igh  g a s o l i n e  demand, marketable  gas o i l s  have been shipped 
a s  c a t .  feedstock and used f o r  t h a t  purpose. There a r e  a 
number of l o c a t i o n s  where import of process  s t o c k s  i s  
permi t ted  b u t  where t h e  import of f i n i s h e d  products  (gas  o i l )  
is n o t  allowed o r  has very r e s t r i c t i v e  r u l e s  on i t s  import.  

The adopt ion of t h e  d e f i n i t i o n  proposed e a r l i e r  would 
cover such cases .  

C a t a l y t i c  c y c l e  o i l  should n o t  normally be regarded as 
p e r s i s t e n t  b u t  i t s  make-up can vary cons iderably  depending 
on t h e  type  of crude from which it is  c u t  and t h e  processes  
t o  which it has been sub jec t ed .  Again t h e  d e f i n i t i o n  proposed 
would be de termina t ive .  

Aromatic t a r  i s  an in t e rmed ia t e  which i s  c a r r i e d  by sea. 
I ts  main use  is  as a feeds tock  t o  p l a n t s  making carbon b lack  
and is  a h igh ly  p e r s i s t e n t  o i l  which should be removed from 
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t h e  s e a  i f  p o s s i b l e ,  i f  i t  threatens c o a s t l i n e s  o r  in-shore 
f i s h e r i e s  . 

S t e a m  c r a c k e r  f eed  is a heavy g a s o l i n e / d i s t i l l a t e  m a t e r i a l  
which i s  fed t o  a steam c rack ing  process  f o r  t h e  product ion of 
o l e f i n s  f o r  chemical manufacturing processes .  I t  is a 
comparat ively v o l a t i l e  m a t e r i a l  and is  n o t  p e r s i s t e n t .  

L i g h t  cracked naphtha 
Heavy cracked naphtha 
Steam cracked naphtha 
Reformate, p i a t fo rma te  

These,  and many Others ,  a r e  g a s o l i n e  blending s tocks 
and a l l  have the  same c h a r a c t e r i s t i c s  as g a s o l i n e  i n  t h a t  
t h e y . a r e  v o l a t i l e  and a r e  non-pe r s i s t en t .  

There a r e  a m u l t i p l i c i t y  of process  stocks which may 
be moved from one r e f i n e r y  t o  another  for b lending ,  t o  
maximise e f f i c i e n c y  and t o  balance y i e l d  w i t h  marke t  demand. 

T h e  names given t o  these process  and blending s t o c k s  vary 
from a r e a  t o  a r e a  and from r e f i n e r y  t o  r e f i n e r y .  The 
blendstocks themselves change i n  c o n s t i t u t i o n  according t o  
t h e  p l a n t s  which are used t o  produce them. I t  i s  f o r  t h i s  
reason t h a t  i t  would be imposs ib le  t o  produce a g l o b a l l y  
comprehensive l i s t  of all m a t e r i a l s  shipped by sea and 
keep it completely up t o  date.  I t  i s  for t h i s  reason 
t h a t  t h e  proposed d e f i n i t i o n ,  which would enable  a c l e a r  
d e l i n e a t i o n  between p e r s i s t e n t  and non-pe r s i s t en t  o i l ,  
is suggested.  



FUND/A.4/11 
ANNEX 
Page 29 

FINISHED PRODUCTS 

NON-PERSISTENT 

Gases 
7 - l i q u i f i e d  n a t u r a l  gas  (LNG) methane, e thane  

- l i q u i f i e d  petroleum gas (LPG) propane, butane 

Gasol ines  

- a v i a t i o n  g a s o l i n e  (AVGAS) - var ious  grades  by oc tane  no. 
- motor g a s o l i n e  (MOGAS) - var ious  grades  by oc tane  no. 

White sp i r i t  ( t u r p e n t i n e  s u b s t i t u t e ,  p a i n t  and v a r n i s h  
makers naphtha) 

Kerosene 

- Domestic 
- premium kerosene 
- r e g u l a r  kerosene 

- Tractor kerosene ( t rac tor  vapor i s ing  o i l )  
- Avia t ion  

- Avtur,  J e t  l A ,  t u r b o  2494  

- Avtag (wide c u t  t u r b o  f u e l )  
- N o .  1 f u e l  - b a s i c  ASTM s p e c i f i c a t i o n  

D i s t i l l a t e  

- gas o i l  - var ious  grades  by diesel index 
- h e a t i n g  o i l  
- automotive diesel - var ious  grades  by su lphur  con ten t  
- No.2 f u e l  - b a s i c  ASTM s p e c i f i c a t i o n  

F I N I S H E D  PRODUCTS 

PERSISTENT 

- Marine d i e s e l  o i l  
- ~ 0 . 4  f u e l  - basic ASTM s p e c i f i c a t i o n  
- Lubr i ca t inq  o i l s  

- automotive - var ious  grades by v i s c o s i t y  i n d e x  ( V I )  

- i n d u s t r i a l  - var ious  grades  by end u s e  

or SAE r a t i n g  
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- aviation - various grades by viscosity index 
- synthetic lubricants for jet engines 

- marine - various grades by end use 
- Residual fuels 

- navy special fuel oil 
- light fuel oil 
- No.5 fuel oil (light) - basic ASTM specification 
- medium fuel oil 
- No.5 fuel oil (heavy) - basic ASTM specification 
- bunker ' C '  

- heavy fuel oil 
- marine fuel oil 
- No.6 fuel oil - basic AÇTM specification 
- blended fuel oils by viscosity and/or sulphur content 

- Bitumen; asphalt 
- penetration grades (straight) 
- oxidised grades (oxidised) 
- cutback grades (road oils, emulsions) 

Since there are many hundreds of intermediate products with a 
multiplicity of names, the following should be regarded 
only as an indicative list of the more common stocks. 

INTERMEDIATE OILS, PROCESS STOCKS 

NON-PERSISTENT 

- Gasoline blending components 
- casinghead, natural gas liquids condensate and natural 

gasoline - straight run naphtha 
- light cracked naphtha 
- heavy cracked naphtha 
- platformate 
- reformate 
- steam cracked naphtha 
- polymers 
- isomers 
- alkylates 
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- C a t a l y t i c  cycle o i l  
- Reformer f e e d  

- G a s  o i l  blend stocks 

PERSISTENT 

- A r o m a t i c  tar  
- C a t a l y t i c  cracker f e e d s t o c k s  
- L u b r i c a t i n g  o i l  b l end  s t o c k s  

- Fue l  o i l  b l end  s t o c k s  


