
CHAPTER I  

INTRODUCTION

Petroleum contains not only hydrocarbon but also 

im p u ritie s , such as compounds o f s u lfu r ,  n itrogen , oxygen 

and m etal. Amount of these im p u ritie s  va rie s , depending 

on sources o f crude. S u lfu r compounds are present in  a 

much more amount than other im p u ritie s . S u lfu r compounds 

are u sua lly  found in  the forms o f mercaptan, s u lf id e , 

d is u lf id e  and thiophene. Removal o f s u lfu r  compounds are 

im portant fo r  the fo llo w in g  reasons 1) to  improve q u a lity  

o f petroleum feedstock p r io r  to  fu r th e r  processing, 2) to  

p ro te c t the performance o f c a ta ly s ts  used in  down stream 

operations, and 3) to  improve the q u a lity  o f the down

stream products.

C a ta ly tic  h yd rodesu lfu riza tion  (HDS) is  a modern 

process to  remove s u lfu r  compounds from feedstocks. This 

process was ca rrie d  out by which s u lfu r  conta in ing com

pounds react w ith  hydrogen gas over s u ita b le  c a ta ly s t, 

re s u lt in g  in  products having lower s u lfu r  content and 

hydrogen s u lf id e . Commercial c a ta ly s t used fo r  HDS pro

cess is  CoMo/A1203 in  su lfid e d  form.

In  the c a ta ly t ic  process, c a ta ly s ts  u sua lly  lose 

th e ir  a c t iv i t ie s  while  in  operation. The time required 

fo r  the a c t iv i t y  to  f a l l  to  an undesirable le v e l va ries  

w ith  the se ve rity  o f the process cond itions and type of 

re a c tio n . Three kinds o f c a ta ly s t d ea c tiva tio n  may occur



a) s in te r in g  which is  changes in  the c a ta ly s t s tru c tu re ;

b) poisoning which is  an ir re v e rs ib le  chemisorption of 

some im p u ritie s  in  the feed stream; and c) coking which 

is  the desorption o f carbonaceous residue from reactan t, 

product or some interm ediates. These phenomena may occur 

s in g ly  or in  combination, but the o v e ra ll re s u lts  is  the 

removal o f ac tive  s ite s  from the c a ta ly s t surface.

At HDS co nd ition , o ther im p u ritie s  such as com

pounds o f n itrogen, oxygen and metal can in te r fe re  w ith  

the c a ta ly s t in  HDS process. In  petroleum the in te r 

es ting  weight ra t io  o f N/S, va ries  from 1/2 to  1/5 in  

some crudes. Many in ve s tig a to rs  (Desikan and Amberg, 

1964; Lo, 1981, e tc .)  showed th a t basic n itrogen  com

pounds can poison hydro trea ting  ca ta ly s ts  by strong 

chemisorption on the c a ta ly s t surface. The presence of 

these species even a t low concentrations may l im i t  the 

observed c a ta ly t ic  a c t iv i t y  and necessita te  the use of 

h igher pressure and temperatures to  obta in  the desired 

conversions. HDS and hydrodenitrogenation (HDN) rea c tio n  

occur simultaneously a t severe co n d itio n . At m ild  cond

i t io n ,  only HDS reaction  occur. From these p o in ts , the 

purpose of th is  thes is  is  to  study the in fluence  of 

n itrogen  compounds on reaction  a t m ild  co nd ition .

Nitrogen compounds found in  petroleum, include 

h e te ro cyc lic  and non h e te ro cyc lic  compounds. Heterocy

c l i c  n itrogen compounds are presented in  a great amount, 

and are in  co-operated in  f iv e -  or s ix -  membered r in g , 

most o f which are unsaturated. The h e te ro cyc lic  n itrogen 

compounds are o ften  grouped in to  strong bases (qu ino line , 

p yrid ine ) and weak basic (indo le , p y rro le , carbazo le ).
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In  th is  study, the ro le s  of n itrogen compounds, 

on c a ta ly t ic  reaction  o f thiophene as s u lfu r  model com

pound in  l iq u id  c a r r ie r  as toluene mixed w ith  n-hexane, 

were inves tiga ted . The c a ta ly s t used is  CoMo/A1203 in  

su lfid e d  form. The amount of each n itrogen adding to  

undoctored feedstock was kept constant in  equimolar 

(equiva lent to  0.5 wt % of n itro g e n ). H eterocyclic  

n itrogen compounds were chosen to  compare the e ffe c ts  of 

type and s tru c tu re  on HDS o f thiohene as fo llow ed;

1) The in fluence  o f b a s ic ity  was compared 

between: p y rid in e  and p y rro le .

2) The in fluence  o f number o f aromatic r in g  was 

compared between ะ p y rid in e  and qu ino line .

3) The in fluence  of saturated r in g  was compared 

between: qu ino line  and 1 ,2 ,3 ,4-Tetrahydroquinoline.

4) The in fluence  of s te a r ic  hindrance was 

compared between: p y rid in e  and 2 ,6 - lu t id in e .
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