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INTRODUCTTCN 

For many y e a r s  t h e r e  has been a cont inuing e f f o r t  i n  t h e  petroleum indus t rg  t o  
increase  t h e  amount of d i s t i l l a t e  products obtained from crude o i l .  Th i s  e f f o r t  has  
been motivated by t h e  h igher  value of d i s t i l l a t e  o i l s  and t h e  poor economics of  adding 
t h e s e  h igher  va lue  d i s t i l l a t e  o i l s  t o  v iscous  r e s i d u e s  t o  make'them marketable a s  
f u e l s .  h r i n g  t h e  pas t  decade some progress  h z s  been made on t h i s  problem. The r e s i -  
dues from c e r t a i n  crudes can be  processed e f f e c t i v e l y  by thermal v isbreaking  t o  in- 
crease s u b s t a n t i a l l y  t h e  y i e l d s  of d i s t i l l a t e  o i l s .  The res idues  from any crude can 
be processed e i t h e r  by coking t o  make l a r g e l y  d i s t i l l a t e  o i l s  and coke or by hydro- 
d e s u l f u r i z a t i o n  to  remove s u l f u r  a s  wel l  as t o  convert  any requi red  amount of t h e  
asphal t .  In a d d i t i o n ,  many r e f i n e r s  today g a i n  d i s t i l l a t e  v i e l d  by burning viscous 
r e s i d u a l  o i l s  as r e f i n e r y  f u e l  t o  avoid t h e  blending-off of l i g h t e r  o i l s  requi red  in  
t h e  marketing o f  No. 6 Fuel  O i l .  The product ion and burning of s o l i d  petroleum p i t c h  
goes one s t e p  f u r t h e r  than  t h e  use of a v i scous  res idue .  By concent ra t ing  f u r t h e r  
t h e  heavy- r e s i d u a l  o i l s  t h a t  t h e  r e f i n e r  now burns ,  a d d i t i o n a l  d i s t i l l a t e  o i l  is 
removed and t h e  a s p h a l t i c  por t ion  is converted t o  a hard ,  b r i t t l e  s o l i d  which can be 
handled and burned a s  a s o l i d  f u e l .  There a r e  s e v e r a l  p o t e n t i a l  advantages i n  going 
t o  t h i s  added degree of reduct ion  of  petroleum res idues .  
s t o r e d  and t r a n s p o r t e d  more e a s i l y  than viscous f u e l  which r e q u i r e s  hea t ing  t o  keep 
i t  pumpable when t h e  f u e l  use is beyond t h e  immediate r e f i n e r y  a rea .  (2) The reduced 
y i e l d  of r e s i d u a l  f u e l  when making a s o l i d  p i t c h  r e s i i l t s  i n  a higher  y i e l d  o f  more 
galuahle d i s t i l l a t e  o i l .  While t h i s  d i s t i l l a t e  o i l  is "d i r ty"  by normal s tandards  
f o r  d i s t i l l a t e  s t o c k s ,  improved r e f i n i n g  techniques i n  modi f ica t ions  t o  c a t a l y t i c  
cracking and i n  hydrocracking w i l l  now r e a d i l y  accept  such o i l s  a s  charge s tocks .  
(3) The process ing  required t o  produce a s o l i d  petroleurn p i t c h  is  more simple and 
l e s s  c o s t l y  than is required f o r  e i t h e r  coking o r  hvdrodesulffur izat ion.  

(1) A s o l i d  f u e l  can  be  

DECRIPTIOY OF SOLID PETROLEUM PITCH 

Sol id  petroleum p i t c h  is an a s p h a l t  concent ra te  from crude o i l  where enough o i l  
has  been removed from t h e  a s p h a l t  t o  produce a high melt ing poin t ,  coal- l ike s o l i d .  
This m a t e r i a l  i s  b r i t t l e  and e a s i l y  pulver ized;  i t  can be s t o r e d  o u t s i d e  without 
fus ing  o r  agglomerat ing and makes an e x c e l l e n t  s o l i d  f u e l  having considerable  less 
ash  and more BTU'S per pound than  cozl .  Table  I gives  a b r i e f  summary of t h e  p h y s i c a l  
p roper t ies  of petroleum pi tch  compared t o  bituminous c o a l ,  a coa l  t a r  p i t c h  and 

-petroleum coke. Although not  shown in t h i s  t a b l e ,  petroleum p i t c h  is more s i m i l a r  t o  
c e r t a i n  n a t u r a l  occuring bi tumens,  such a s  g i l s o n i t e  than i t  is t o  coke, c o a l  o r  c o a l  
t a r  p i tch .  Petroleum p i t c h  d i f f e r s  from c o a l  and petroleum coke i n  t h a t  i t  has a 
mel t ing  or s o f t e n i n g  point .  T h i s  s o f t e n i n g  poin t  is h igh  enough, however, (about 
350'F.) t o  a l low p i t c h  t o  be s t o r e d  i n  40-foot p i l e s  a t  170'F. without  the agglom- 
e r i z a t i o n  o f  p a r t i c l e s .  
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Needless t o  say ,  t h e  advantage f o r  producing a s o l i d  petroleum pi tch  from a 
crude o i l  w i l l  vary widely and w i l l  be most advantageous t o  those  r e f i n e r s  having 
h igh  asphal t -conten t  c rudes  and in a depressed  market ing a r e a  f o r  r e s i d u a l  f u e l  o i l s .  
In looking  t o  t h e  future ,  t h e  need f o r  such  a process  is expected t o  increase  when 
o u r  f u e l  economy must r e l y  more heavi ly  on low-gravity c rudes ,  tar s a n d s ,  and low 
grade  hydrocarbon deposi ts .  

Table  I 

PROPERTIES OF VARIOUS CARBCYACEDUS SOLIDS 

Typical  
Petroleum Bituminous Coal Tar Pe t r o leum 

P i t c h  Coal P i t c h  Coke (Gelayedl 

S p e c i f i c  G r a v i t y  1.05-1 U - 1.20-1.30 1.2 8-1 . 42 

S o l u b i l i t y  i n  Benzene: % 75-99 - 45-75 - S o f t e n i n g  Point: OF. 3 0 0 4 0 0  - 110-320 none 

V o l a t i l e  Matter: % 50-70 34 40-50 8- 17 
Heat ing Matter: gTn/Lb. 16,500-17.600 14,400 - 14,600-16.000 

MANUFACTURE OF SOLID PETROLEUM PITCH 

It can been seen from t h e  v o l a t i l e  c o n t e n t  in Table I t h a t  petroleum p i t c h  is a 
concent ra te  of t h e  a s p h a l t i c  m a t e r i a l  i n  crude.  
is inc luded  w i t h  normal vacuum reduced c r u d e s ,  a p i t c h  can be produced whose as -  
p h a l t e n e  concent ra t ion  is s u f f i c i e n t l y  high to  impart  hardness  p r o p e r t i e s ,  %hich 
permit  s a t i s f a c t o r y  handl ing.  s t o r i n g ,  g r i n d i n g  and burning as a s o l i d  f u e l .  For 
c e r t a i n  crudes which have very hard  a s p h a l t s ,  it is poss ih le  t o  produce s o l i d  petro-  
leum p i t c h  by simply i n c r e a s i n g  t h e  s e v e r i t y  of normal r e f i n e r v  vacuum d i s t i l l a t i o n '  
by 50" t o  100'F. (cor rec ted  t o  760 nun. Hg 1. C e r t a i n  Miss i ss ippi  and Venezuelan 
Crudes are of t h i s  type. Such crudes a r e  g e n e r a l l y  .low i n  API g r a v i t y  and suffi- 
c i e n t l y  h i g h  i n  v i s c o s i t y  t o  meet t h e  No. 6 Fuel  O i l  s p e c i f i c a t i o n  upon removal o f  3. 
f e w  per  c e n t  of gasol ine.  B a x t e r v i l l e  Crude,  f o r  i n s t a n c e ,  can b e  d i s t i l l e d  t o  pro- 
duce 5% g a s o l i n e  with t h e  remaining 95% b e i n g  a heavy f u e l  o i l .  
a tmospheric  and vacuum d i s t i l l a t i o n s  ( the  l a t t e r  c a r r i e d  a t  a t  1070.F. c o r r e c t e d  to  
760 m. Hg) , there is obtained from t h i s  c rude  5% o f  g a s o l i n e ,  24% of furnace  o i l ,  
46% of f a i r - q u a l i t y  c a t a l y t i c  cracking charge s t o c k ,  and 26% o f  a 360.F. s o f t e n i n g  
p o i n t  p i tch .  
c a r r y i n g  o u t  t h i s  opera t ion  i s  g iven  in Figure  1. By v s r v i n g  the s e v e r i t y  of d i s -  
t i l l a t i o n ,  p i t c h e s  o f  vary ing  s o f t e n i n g  p o i n t  can be obta ined;  however, h ieher  
s o f t e n i n g  p o i n t  p i tches  are more d i f f i c u l t  and c o s t l y  t o  produce and t h e  r e s u l t i n g  
gas  o i l s  a r e  of h igher  carbon r e s i d u e s  and meta l  contents .  
l a t e r ,  it is be l ieved  t h a t  p i t c h e s  of 350°F. minimum s o f t e n i n g  point  can b e  handled 
and burned in  most burners  designed f o r  e i t h e r  coal  or  heavy f u e l  o i l  w i t h  but minor 
m o d i f i c a t i o n s ,  and it is e n t i r e l y  p o s s i b l e  t h a t  lower s o f t e n i n g  poin t  (275*-32S*F.) 
p i t c h e s  can be handled and burned i n  s p e c i a l l y - d e s i g n e d  e q u i p e n t .  Yields  and in- 
s p e c t i o n  d a t a  f o r  p i tch  and c a t a l y t i c  c r a c k i n g  charge s t o c k  produced a i  t h r e e  sever-  
i t i e s  of vacuum reduct ion from B a x t e r v i l l e  Crude are given i n  Table 11, 

By removing o r  e l i m i n a t i n g  o i l  which 

Bya combination of 

A s i m p l i f i e d  flow diagram f o r  one o f  s e v e r a l  p o s s i b l e  methods f o r  

AS w i l l  be discussed 

The use  of  vacuum d i s t i l l a t i o n  t o  produce p i t c h  is l i m i t e d  t o  crudes containing 

Thermal v isbreaking  of 
a s p h a l t s  of  very  low o i l  conten t  (hard a s p h a l t s ) .  For o t h e r  crudes it is necessary 
t o  remwe a p o r t i o n  o f  the o i l  from t h e  asphal f  by cracking. 
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Table I1 

P i t c h  

I 

! 

I ki 

I 

k 

I ,.' 
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YIELDS AND INSPECTÎ !:S OF PITCXES AVD CXTALYTIC CFACFTXG STCCKS 
FWM SEVERAL SEVERITIES OF VACCIiM REDUCING R4XTERVTZLE CRUDE 

Moderately 
b!ild Severe Severe 

Vacuum Va cu um Vacuum 
Reduct ion Reduc t iona Reduction 

Yield:- X by Vol. of  Crude 33.5 
Ring and Ball  S o f t e n i n g  

'Point  : OF. 275 

C a t a l y t i c  Cracking Charge Stock 
Yield: X by Vol. o f  Crude 37.7 
Carbon Residue, Conradson: % 0.64 
Vanadium: PPM 0.13 

Flash Temperature, Corrected 
t o  760 Mm. Hg: OF. 96 9 

25.7 17.9 

360 441 

45.5 
1 ? 5 8  
0.70 

53.8 
3.32 
3.40 

1004 8 1201 

------------ 
aRecommended reduct ion  t o  produce a s o l i d  f u e l .  

blq%en charging a gasoline-f r e e  B a x t e r v i l l e  Crude t o  vacuum tower. 

the norma-1 vaccum res idue  from many crudes concent ra tes  t h e  asphal tenes  by " c r a i k i n g  
out" t h e  o i l  S O  i t  can r e a d i l y  by removed by atmospheric d i s t i l l a t i o n . *  Yere a g a i n ,  
when producing p i t c h  by v isbreaking ,  t h e  a s p h a l t  charge t o  t h e  v isbreaker  mus t  be 
r e l a t i v e l y  h a r d ,  p re ferab ly  above 160°F. s o f t e n i n g  poinr ;  o therwise  a verv severe 
v isbreaking  o p e r a t i o n  is necessary  o r  t h e  subsequent d i s t i l l 2 t i o n  must be c a r r i e d  
out  under vacuum. 4 t y p i c a l  o p e r a t i o n  t o  produce p i t c h  from a 12.5% reduced Eastern 
Venezuela Crude (165.F. s o f t e n i n g  poin t )  requi res  s ingle-pass  v isbreaking  a t  furnace  
condi t ions  of 915.F. o u t l e t  temperature and 200 psig.  pressure.  Operat ing condi t ions  
i n  t h i s  range a r e  p r a c t i c a l  f o r  heavy vacuum reduced crudes3 a s  evidenced by s e v e r a l  
v i s b r e a k i n g , o p e r a t i o n s  f o r  convent ional  purposes now c a r r i e d  out  i n  G u l f ' s  r e f i n e r i e s .  
By v isbreaking  a 5.2 'API vacuum reduced Eastern Venezuela Crude and d i s t i l l i n g  t h e  
v isbreaker  r e s i d u e ,  t h e  fo l lowing  y i e l d s  of products  a r e  obtained:  13.3% gasol ine  and 
naphtha, 13.3% furnace  o i l ,  15.6% c a t a l y t i c  c racking  charge s t o c k ,  12.2% f u e l  o i l ,  and 
45.396 p i tch .  The inspec t ions  of t h e  d i s t i l l a t e  products  a r e  s i m i l a r  t o  products  
ob ta ined  from delayed coking and a r e  given i n  Table 111. m e  process  f low,  which is 
shown diagrzmmatical ly  i n  Figure 2 ,  i s  t v p i c a l  of thermal  v isbreaking  except  f o r  t h e  
handl ing  of t h e  v i s b r e a k i n g  e f f l u e n t .  The v i s b r e a k e r  e f f l u e n t  is d i s t i l l e d  a t  
a tmospheric  p r e s s u r e  i n  t h e  presence of 5 t o  40 pounds of  steam p e r  b a r r e l  of charge 
t o  o b t a i n  an approximately 35O0F. s o f t e n i n g  poin t  p i t c h  and a c r a c k i n g  s t o c k ,  a s  w e l l  
as  l i g h t e r  d i s t i l l a t e s .  A more severe  v i s b r e a k i n g  o p e r a t i o n  would reduce t h e  
steam requirements. - 

Most Venezuelan Crudes and domest ic  crudes conta in ing  h a r d  a s p h a l t s  such a s  East 
Texas, C a l i f o r n i a ,  e t c . ,  are very r e a d i l y  processed by v i s b r e a k i n g  t o  produce s o l i d  
pi tch.  Crudes with s o f t e r  a s p h a l t s  r e q u i r e  more severe  v i s b r e a k i n g  and d i s t i l l a t i o n s  
condi t ions  than t h o s e  given above f o r  t h e  Eas te rn  Venezuela r e s i d u e ,  and high s o f t e n -  
i n g  petroleum p i t c h e s  have been prepared f r o n  Kuwait. West Texas, and Mid Continent 
Crudes. '' 

J 
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Table I11 

PRODUCTION OF PITCH BY THE.9MAL VISBREAKIFlG 
FOLLOIVED BY ATMOSPYERIC REDUCTION 

OF REDrJCED f3STERY VENEZTIEIAN CRUDE 

300'F. End Poin t  Gasol ine (10 RVP) 
Yields: % by Vol. 
Sul fur :  % 
Research Octane No., +3 Cc. TEL. 

300 O-400 "F. Naphtha 
Yield: % by V o l .  

Furnace . O i l  F r a c t i o n  
Yield: % by Vol .  
Su l fur :  % 
Gravity: 'API 
C h a r a c t e r i z a t i o n  Fac tor  

C a t a l y t i c  Charge Stock 
Yield: % by Vol .  
Su l fur :  4, 
Ctiarac te r iza t ion  Fac tor  
Carbon Residue 

Heavy Gas O i l  
Yield: "k by V o l .  
Carbon Residue. Conradson: % 

P i t c h  
Y i e l d :  % by V o l .  
Sof ten ing  Point :  OF. 

8 .0  
0.61 

85.6 

5.3 

13.3 
I. 83 

31.2 
11.34 

15.6 
2.02 

11.62 
0.8 

12.2 
13.9 

45.3 
3 64 

'1 
In t h e  manufacture of  p i t c h ,  i t  is necessary t o  provide a means of cool ing 

and s o l i d i f y i n g  t h e  p i t c h  after removal from t h e  atmospheric o r  vacuum d i s t i l l a t i o n  
column. The most p r a c t i c a l  means for  most l o c a t i o n s  is through the use of  a continu- 
ous moving s t a i n l e s s  s t e e l  b e l t .  
poured cont inuously onto t h e  b e l t ,  which i s  cooled from beneath by water and may be 
cooled with a u x i l i a r y  water  sprays  on top. P i t c h  produced by t h i s  manner cons is t s  
of f l a k e s  about  one-quarter i n c h  t h i c k  which break a t  random i n t o  p ieces  one t o  s i x  
inches  a c r o s s .  The p i t c h  r e a d i l y  s e p a r a t e s  from t h e  s t a i n l e s s  s t e e l  b e l t  upon 
cool ing  because of i t s  d i f f e r e n t  c o e f f i c i e n t  of expansion. A photograph of p i tch  
produced i n  t h i s  manner is shown i n  Figure 3. Such m a t e r i a l  is q u i t e  b r i t t l e  and 
breaks r e a d i l y  upon handl ing.  With handl ing t h e r e  i s  produced only a very small 
amount of f i n e s  which are not  troublesome. There a r e  o ther  methods which may be 
more d e s i r a b l e  i n  c e r t a i n  l o c a t i o n s  f o r  cool ing  and s o l i d f y i n p  t h e  h o t  l i q u i d  pi tch.  
These inc lude  the use  of l a r g e  cool ing  p i t s  i n t o  which t h e  p i t c h  is pumped as a hot 
l i q u i d  and allowed t o  cool  s lowly  i n  the atmosphere i n  a l a r g e  mass. When s o l i d ,  
t he  p i t c h  is then broken up and moved w i t h  power shovels .  Hot l i q u i d  p i t c h  a l s o  my 
be  s o l i d i f i e d  by spraying  i n t o  water  o r  steam, or it m y  be s o l i d i f i e d  on a water- 
cooled  r o t a r y  drum. From our exper ience ,  however, t h e  s i m p l e s t  and mast convenient 
method is  t h a t  of  the  cont inuous moving b e l t .  

The hot  p i t c h  from the  d i s t i l l a t i o n  column is 

1 

1' 
I 
, 
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5.  
USES OF TETRCLEUM .PITCH 

Because of t h e  l a r g e  q u a n t i t i e s  of c rudes  and r e s i d u e s  processed i n  t h e  pe- 
troleum i n d u s t r y ,  any scheme f o r  producing s o l i d  petroleum p i t c h  which would be 
e f f e c t i v e  i n  impcoving the  r a t i o  of d i s t i l l a t e  t o  r e s i d u a l  o i l s  would produce so much 
p i t c h  tha t  a f u e l  market must be  considered as its primary use. Thus, i t  was on t h e  
b a s i s  of a f u e l  market t h a t  economics and process  developments were c a r r i e d  out. 
Even a smal l  u n i t  charging 5000 b a r r e l s  per  day of Eastern Venezuela res idue  would 
produce 430 tons per day of  pi tch.  I n  cons ider ing  t h e  use  of  petroleum p i t c h  a s  a 
f u e l  i t  was necessary t o  determine the  minimum s o f t e n i n g  poin t  t h a t  would al low t r a n s -  
p o r t a t i o n ,  s t o r a g e  and gr inding  i n  hot weather without t h e  p i t c h  becoming tacky o r  
p l a s t i c  and poss ib ly  fusing.  I t  was found t h a t  these  p r o p e r t i e s  of  p i t c h  depended 
on the  crude source  and method of production. For a t y p i c a l  p i t c h  from Eas te rn  
Venezuela Crude, it was found t h a t  a 350'F. r i n g  and b a l l  s o f t e n i n g  p o i n t  viis suffi- 
c i e n t l y  high t o  prevent  f u s i o n  a t  temperatures  and pressures  which would be en- 
countered under almost any circumstance. Figure 4 presents  a p l o t  of i n c i p i e n t  
f u s i o n  temperature  of Eas te rn  Venezuela p i t c h  a s  a f u n c t i o n  of p i t c h  s o f t e n i n g  poin t  
when under a pressure  equiva len t  t o  40 f e e t  of p i tch .  This  i n c i p i e n t  f u s i o n  tempera- 
t u r e  is t h e  temperature a t  which p a r t i c l e s  f i r s t  adhere to  one another  b u t  r e a d i l y  
break a p a r t  with s l i p h t  handling. From t h i s  p l o t  i t  can be seen  t h a t  a 350.F. 
sof ten ing  p o i n t  p i t c h  only begins  t o  fuse a t  170'F. a t  t h e s e  condi t ions .  T t  is not  
u n t i l  temperatures of about L5.F. higher  t h a t  f u s i o n  becomes s e r i o u s  and permanent. 
Thus, an Eas te rn  Venezuelan p i t c h  of 350'F. s o f t e n i n g  poin t  can be s t o r e d  i n  p i l e s  
40 f e e t  high a t  170'F. before  any evidence of  p a r t i c l e  adherence occurs. 
lower sof ten ing  poin t  p i t c h e s  would be s a t i s f a c t o r y  i n  l o c a t i o n s  with lower alobient 
temperatures, 
evaluated i n  a two-foot diameter  Babcock and Wilcox exper imenta l  cyclone furnace.6 

Obviously, 

The burning c h a r a c t e r i s t i c s  o f  350.F. s o f t e n i n g  poin t  p i t c h  have been 

Severa l  modi f ica t ions  were made t o  t h e  normal opera t ion  of t h e  cyclone furnace .  

1. Cold a i r  was used i n  p u l v e r i z i n g  and charging t h e  p i t c h  so i t  would 
n o t  melt before  enkiri-iiig t h e  furnace.  

2. An ash with a s u i t a b l e  f u s i o n  temperature was added t o  t h e  p i tch  t o  
form a f l u i d  s l a g  coa t ing  on t h e  wal l s  of  t h e  cyclone. 

The ash which was added was from t h e  burning of c o a l  and t h e  q u a n t i t y ,  5%. was chosen 
a r b i t r a r i l y .  This q u a n t i t y  could have undoubtedly been reduced or t h e  s l a g  could  
have been recyc ied  if no such m a t e r i a l  were cont inuously a v a i l a b l e .  
c h a r a c t e r i s t i c s  of the  p i t c h  were e x c e l l e n t  i n  every r e s p e c t .  The flame was s t a b l e  
and c l e a n ,  t h e  appearance of t h e  s t a c k  was e x c e l l e n t ,  and the  oxygen content  of t h e  
f l u e  gas was 2% i n d i c a t i n g  about  10% excess  a i r .  
i n g i t i o n ,  d u s t  car ryover ,  o r  f lame propagat ion.  There was no b u i l d  up of s l a g  i n  
t h e  combustion chamber, and t h e  burner  i t s e l f  was c l e a n  wi th  no b u i l d  up of p i tch .  
The carbon l o s s  t o  t h e  s t a c k  was below t h a t  obtained with c o a l  f i r i n g ,  which is i n  
rho range of  one pound per  1000 pounds of f l u e  gas. During the t e s t ,  no p a r t i c u l a r  
e f f o r t  was made t o  c o n t r o l  t h e  gr inding  of t h e  p i t c h  o r  t h e  s i z e  of the  s l a g  p a r t i -  
c l e s .  The p i t c h  W P S  ground i n  a hammermill and found t o  crush more r e a d i l y  than  coa l .  
About twice the  percentage passing through a 200-mesh screen  was obtained from pi tch  
than from c o a l  us ing  t h e  same crushing  equipment. Based on t h e  observa t ions  o f  t h e s e  
t es t  runs,  the  furnace  equipment manufacturer b e l i e v e s  t h a t  petroleum p i t c h  is a 
s u i t a b x e  f u e l  f o r  a cyclone furnace  and t h a t  it can be f i r e d  wi thout  d i f f i c u l t y .  
provided the  minor modi f ica t ion  t o  the f u r n a c e  mentioned previous ly  a r e  made. 
cornparision with bituminous c o a l ,  petroleum p i t c h  h a s  a number of d i s t i n c t  advantages 
f o r  use as a b o i l e r  f u e l .  It is much e a s i e r  t o  p u l v e r i z e ,  r e q u i r i n g  lower power and 
rraintenance c o s t s ;  i t  r e q u i r e s a  reduced c a p i t a l  c o s t  by e l i m i n a t i n g  the  requirements 
f o r  f ly-ash removal equipment; and i t  has e x c e l l e n t  i g n i t i o n  and burn ing  p r o p e r t i e s  
and a high BTU Content. 

The burning 

There were no problems w i t h  

I n  



6 .  
There are mauy o t h e r  i n t e r e s t i n g  and p o t e n t i a l  uses  for petroleum pitch. o t h e r  

than t h a t  of f u e l .  
Petroleum p i t c h  a s  was mentioned e a r l i e r  i s  somewhat similar t o  c e r t a i n  n a t u r a l  
bitumens occuring i n  the  western part of  the  United S t a t e s .  Petroleum p i t c h  is 
p o t e n t i a l l y  cheaper and undoubtedly could be used f o r  many o f  t h e  a p p l i c a t i o n s  now 
r e q u i r i n g  t h e  n a t u r a l l y  o c c u r r i n g  bitumens. Petroleum p i t c h  can be used satis- 
f a c t o r i l y  a s  a b inder  f o r  carbonaceous m a t e r i a l s ,  a l thcugh f o r  t h i s  purpose it is 
not  q u i t e  as  good as c o a l  tar p i t c h  because of its h igher  v o l a t i l e  conten t .  Anather 
use f o r  p i t c h  is i n  b e n e f i c i a t i o n  o f  non-coking coa ls  when added i n  2 m u n t s  of 10% 
t o  2G%. Various p i t c h e s  have a l s o  been t e s t e d  f o r  many o t h e r  lower volume uses. 

A summary i n  Table  JV gives p r o p e r t i e s  of  s e v e r a l  pi tches .  

PRODERTIES OF DISTILIATE PRODUCTS FROM PIT€?? VAMJFACTURE 

The economic advantage t o  t h e  petroleum indus t ry  i n  making p i t c h  is t h a t  of 
o b t a i n i n g  a d d i t i o n a l  y i e l d s  of  g a s o l i n e ,  furnace o i l ,  and c a t a l y t i c  cracking charge 
s t o c k  and decreased y i e l d s  of No. 6 Fuel  @il. 

\men producing p i t c h  by vacuum d i s t i l l a t i o n ,  a l l  d i s t i l l a t e  o i l s  a r e  s t r a i g h t  
" 

run s t o c k s  .and r e q u i r e  f u r t h e r  t rea tment  only when t h e  crude is high i n  n i t rogen  or  
s u l f u r  conten t  o r  when t h e  heavy gas o i l  conta ins  more metals o r  a h i$er  carbon 
r e s i d u e  t h a n  is d e s i r e d  f o r  c a t a l y t i c  cracking.  

. t h a t  t h e  e n t i r e  gas o i l  f r a c t i o n  from producing a 360°F. s o f t e n i n g  poin t  p i t c h  is 
s a t i s f a c t o r y  a s  a c a t a l y t i c  c r a c k i n g  s t o c k  but  t h a t  the..furnace o i l  requi res  de- 
s u l f u r i z a t i o n  t o  meet p r e s e n t  day s u l f u r  s p e c i f i c a t i o n s .  

' 

Data from B a x t e r v i l l e  Crude i n d i c a t e  

When producing p i t c h  by v i s b r e a k i n g  fol lcwed by d i s t i l l a t i o n ,  t h e ' r e s u l t i n g  
g a s o l i n e  and furnace o i l  f r a c t i o n s  r e q u i r e  f u r t h e r  t reatment  because of t h e i r  poor 
s t a b i l i t y ,  high . s u l f u r  c o n t e n t ,  and t h e  low octane number of t h e  @soline, A l a rge  
p o r t i o n  of t h e  g a s  o i l  f r a c t i o n  can be c a t a l y t i c a l l y  cracked without  a pretreatment ,  
but  t r e a t i n g  t h e  e n t i r e  gas o i l  f r a c t i o n  w i t h  hydrogen g r e a t l y  i n c r e a s e s  t h e  amount 
o f  o i l  a v a i l a b l e  f o r  c a t a l y t i c  cracking.  Inspect ions of d i s t i l l a t e  f r a c t i o n s  from 
s e v e r a l  crudes when making p i t c h  by v isbreaking  fol lowed by d i s t i l l a t i o n  a r e  given 
i n  Table  V. Many of t h e s e  d i s t i l l a t e  f r a c t i o n s  have been c a t a l y t i c a l l y  t r e a t e d  with 
hydrogen i n  t h e  labora tory  and all have shown cons iderable  improvement. For example, 
a pretreated,w@tha had a n a p h t k o e  conten t  s l i e h t l y  ;higher than t h a t  of s t r a i g h t  run 
Kuwait nagfithaand was shown t o  be  a b e t t e r  reformer charge s tock.  
f r a c t i o n s  were e a s i l y  t r e a t e d  with hydrogen t o  produce premium Wo. 2 Ft:e1 O i l s .  
The heavy gas o i l s ,  e i t h e r  t re .a ted  or  u n t r e a t e d ,  were found t o  be n o t  q u i t e  a s  socd 
as s t r a i g h t  run o i l s  f o r  use a s  c racking  s tocks .  
t i o n s  and cracking c h a r a c t e r i s t i c s  of these  s t o c k s  is given i n  Table  V I .  

The furnace  o i l  

A comparison of  t h e  the  inspec- 

ECON(?MICS 

The economics o f  producing s o l i d  petroleum p i t c h  can vary  widely depending upon 
t h e  crude s o u r c e ,  the r e f i n e r y  l o c a t i o n  and the a v a i l a b i l i t y  of i d l e  tbernal cracking 
ecwipment. I l l u s t r a t i v e  economic s t u d i e s  showed a payout time a f t e r  income tax of 
5.6 years f o r  making p i t c h  from B a x t e r v i l l e  Crude by vacuum d i s t i l l a t i o n  when assum- 
ing  a v a l u e  o f  $8 per  ton  for  p i t c h .  
a BTU b a s i s  one ton of petroleum p i t c h  (17,000 BTU per  pound) is equiva len t  t o  
about  one and one-third tons of bituminous c o a l  (14,000 R T U  per ocund). -2 ravout  
t i m e  of 3.4 years  was obta ined  f o r  mzking p i t c h  by v isbreakingavacuum reduced 
Eas te rn  Venezuela Crude and then d i s t i l l i n g  the  v isbreaker  res idue.  
c racking  equipment were a v a i l a b l e ,  t h i s  payout time would be even lower. This 
l a t t e r  payout is q u i t e  a t t r a c t i v e ,  but i n  each case  both economfcs and an adequate 
and permanent market must b e  developed. 

l3is va lue  f o r  p i t c h  is conserva t ive  s i n c e  on 

If i d l e  thermal 
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8. 
Table v 

Reduced Crude 
Charge Baxt8mdlI.e 

33.3 

Carban Residue: % 34.9 
%= Softening Point: 'E'* 280 

1-9 
58 -4 

30OeF. E.P. Gasoline 

Gravity: *API 
sluur, L: % 0.88 
Research Methodr Octane Bo. 
Clear 68 .O 
+3 cce TEL 76.2 

Yield, P by Pol. 

2.4 
LL.8 Gravity: *API 

sulfur, L: % l J 7  
Research Method: Octane NO. 
Clear &9*2 

w, %by Vole 

+3 Cc. TEL 57.2 

Yield ,  % b y  Vole 5.5 
G r d t y :  O A P I  30.5 
Sulfur, BraunShell: % 2-57 
Aniline Point: OF. 129 

Characterization Factor ll.50 

Characterization Factor ll.70 

Furnace Oil 

Cracking Stock 
-01. 

6700~. IBP Gaa Oip 
Gravlty: O d P I  19.1 
6dfur ,  &amshall: % 3-36 
Sedimemt: % 

dsTM D 473-48 0.02 
Carbon Residue, Conradson: % 0.7 
Ash, Humble: % 0.0004 
Metals: PPM 

Vanadium 0.02 
W i C h I  0.08 

Characterization Factor ll.53 

7 -1 

2.9. 
10.0 Gravity: 'API 

Carbon Residue, Conradson: % l&.l 
Characterization Factor 11.30 

Sulfur, Eiraun-Shell: % 3.61 

Western 
Venezuela 

L6.L 
162 
253 

10.1 
63.2 
0.8& 

79.0 
87.2 

6.7 
LL.1 
1.34 

60.8 
70.2 
11.43 

14.7 
29.6 
2-34 
118 
11.39 

19.3 
15.5 
20 94 

Q).Ol 
1-03 
0.0002 

0.08 
0 005 
11.33 

9.3 
7 -1 
2.96 
13.4 
Ll8 

E a s t e r n  
Venezuela 

ll.5 
180 
26.5 

8.8 
63.5 
0.72 

77.9 
05.6 

5.3 
Wk8 

55.7 
65 -8 
11-67 

- 

13 e3 
31.2 
1-83 
129 
ll.52 

18.1 
19.0 
2 . n  

a l e 0 1  
1.12 
0 -0057 

0 e03 
* 0.07 
11.55 

9.7 
8 -5 
2e3L 
16.5 
11.30 

Kuwait - 
1L.4 
165 
27 -7 

ll.2 
61r.3 
0.93 

73.0 
Bo.3 

6.5 
44.7 
1.30 

R e 0  
60.6 
n.66 

l4.5 
27 e9 
3.b7 
l l 4  
u.25 

u. 9 

5.20 

0.01 
1.04 

13.0 

o.mol 

0.05 
11.05 

l.2 -7 
1.0 
6.l2 
16.6 
10.66 

0.03 
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Table V I  

CATALITIC CRACKIN3 cEIARAC~SI1cCS OF 
VIEGININ, CATALXTIC AND VISBREAKEFt G A S  OILS 

Charge Stock Pmperties 
Gravity:: O A P I  
sulfur: % 
Carbon Residue: % 
Vanadium, PPM 
Characterization Factor 

Conversion: % by V o l m ~  

Yields: % by Volume 
Depropanized Gasoline 
Light Catalytic Gas Oil 
Heavy Catalytic Gas oil 
Coke 
Gasoline: Coke Ratio 

Kuwait H e w  
CatalytLc 
Gas Oil 

25.6 
18 07 
L7.1 
6.6 
3.9 

9. 

Gas Oil From 

t o  Make Pitch 
Visbrealdng 
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F I G U R E  I 

PRODUCTION OF PITCH BY VACUUM REDUCTION 

NAPHTHA 
FURNACE 

OIL  

C ATALY T IC 
1-1 CRACKING 
I, C H A R G E  

TO PPI  N G VACUUM ATMOSPHERIC 
REDUCTION DlSTl  L L A T I O N  

FIGURE 2 
PRODUCTION OF P I T C H  BY V I S B R E A K I N G  
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STEAM CONDENSER DIST ILLATION 

D l S T l  L L A T I O N  



12 

F i g i r e  3 
PEl'RdLEL?I PITCH PRODUCED BY CdOLIPiC ON A STAINLESS STEa BELT 

FIGURE 4 
INCIPIENT FUSION PO I NT OF EASTERN VENEZUELA PITCH 
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