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©  Recovery  of  contaminated  seal  oils. 
A  process  for  the  removal  of  volatile  components  (light 

hydrocarbons  and/or  H2S)  from  a  contaminated  seal  oil  by 
stripping  in  countercurrent  flow  with  an  inert  gaseous  mater- 
ial  (air,  nitrogen,  steam)  in  a  tray  column  or  a  packed-bed 
column. 



The  i n v e n t i o n   r e l a t e s   to  a  process   for  removing  v o l a t i l e  

components  from  a  c o n t a m i n a t e d   seal   o i l .  

The  s e a l i n g   system  of  l a rge   r o t a ry   compressors ,   such  as  t h o s e  

hand l ing   n a t u r a l   gas  or  p rocess   gas  on  a  r e f i n e r y ,   in  many  c a s e s  
c o n s i s t s   of  two  l i q u i d - f i l m   sea ls   with  sea l ing   o i l   admi t ted   to  t h e  

space  between  the  sea l   r ings   at  a  s l i g h t l y   h igher   p r e s s u r e   t h a n  

the  gas  to  be  sea led .   The  s e a l i n g   oi l   (which  in  most  cases  is  a  

minera l   o i l   based  l u b r i c a t i n g   o i l )   flows  slowly  pas t   both  s e a l  

r ings :   the  p o r t i o n   which  escapes  on  the  a tmospher ic   side  of  t h e  

seal   is  f i t   for  r e - u s e ,   but  the  p o r t i o n   escaping  in  the  h i g h -  

p r e s s u r e   or  gas  side  of  the  seal   r ing  wi l l   be  con tamina ted   w i t h  

components  of  these  gases ,   which  components  are  dependent  on  t h e  

composi t ion   of  these   gases  and  cons i s t   of  e.g.   hydrogen  s u l p h i d e  

and/or   l i g h t   h y d r o c a r b o n s .  

The  seal   o i l   which  l eaks   from  the  high  p r e s s u r e   s ide  of  t h e  

seal   assembly  cannot  be  r e c y c l e d   to  the  compressor  wi thout   b e i n g  

p u r i f i e d .   Hydrogen  su lph ide   p r e sen t   t h e r e i n   has  to  be  removed 

because  i t   wi l l   be  c o r r o s i v e   to  the  l i n i n g s   of  the  s e a l s ,   and  

l i g h t   hydrocarbons  have  to  be  removed  because  they  d i l u t e   the  s e a l  

o i l   and  lower  the  f l a s h   po in t   t h e r e o f ,   and  a c c o r d i n g l y   inc rease   i t s  

f l a m m a b i l i t y .  

The  i n v e n t i o n   p rov ides   a  process   for  the  removal  of  v o l a t i l e  

components  from  con tamina t ed   seal   o i ls   by  s t r i p p i n g   in  a  s p e c i f i c  

way. 

Accordingly   the re   is  p rov ided   a  process   for  removing  v o l a t i l e  

components  from  a  con tamina t ed   seal  o i l ,   which  comprises  s t r i p p i n g  

the  contaminated  seal   o i l   in  c o u n t e r c u r r e n t   flow  with  an  i n e r t  

gaseous  m a t e r i a l   in  a  t r ay   column  or  a  packed  bed  column. 

In  case  a  t ray   column  is  used  the  t rays   may  e .g .   cons i s t   o f  

valve  t r ays ,   bubble  cap  t r ays   or  p e r f o r a t e d   p l a t e s .  



It  is  p r e f e r r e d   to  use  a  packed  bed  column,  which  is  a  column 

packed  with  so l id   p a r t i c l e s ,   such  as  ceramic  spheres ,   and  i n  

p a r t i c u l a r   Raschig  r ings .   The  seal   o i l   to  be  t r e a t e d   t r i c k l e s   i n  

downward  flow  over  the  s o l i d   p a r t i c l e s   and  forms  l i q u i d   f i lms  on 

the  surface   t h e r e o f .  

T h e  s t r i p p i n g   may be  c a r r i e d   out  at  a  wide  t empera tu re   r a n g e .  

The  t empera ture   wi l l   in  gene ra l   be  adapted  to  the  type  of  compounds 

to  be  removed  from  the  sea l   o i l ,   and  to  the  i n e r t   gaseous  m a t e r i a l  

to  be  used  as  s t r i p p i n g   a g e n t .  

Temperatures  from  20-120oC  are  p r e f e r r e d .   Atmospheric  p r e s s u r e s  

or  somewhat  above  are  very  s u i t a b l e .  

An  i ne r t   gaseous  s t r i p p i n g   m a t e r i a l   is  a  m a t e r i a l   which  does 

not  r eac t   with  components  of  the  seal   o i l   or  the  c o n t a m i n a n t s  

t h e r e o f   under  the  p r e v a i l i n g   s t r i p p i n g   c o n d i t i o n s .   Very  s u i t a b l e  

i n e r t   gaseous  m a t e r i a l s   to  be  used  in  the  s t r i p p i n g   are  n i t r o g e n ,  

a i r   and  s t eam.  

With  the  process   accord ing   to  the  i n v e n t i o n   v o l a t i l e   com- 

ponents ,   in  p a r t i c u l a r   hydrogen  su lph ide ,   can  be  s u b s t a n t i a l l y  

comple te ly   removed  from  con t amina t ed   seal   o i l s ,   and  the  r e c o v e r e d  

seal   oi l   can  be  r ecyc led   to  the  c o m p r e s s o r .  
I t   wi l l   be  unders tood   t h a t   seal   oi l   from  which  v o l a t i l e   com- 

ponents   have  been  removed  acco rd ing   to  the  process   of  the  i n -  

v e n t i o n ,   cannot  be  r e cyc l ed   i n d e f i n i t e l y   to  the  compressor  b e c a u s e  

n o n - v o l a t i l e   contaminants   w i l l   not  have  been  removed.  For  t h a t  

r eason   i t   is  of  advantage  to  remove  a  minor  par t   of  the  c o n -  

t amina ted   seal   o i l ,   and  add  about  the  same  amount  of  f resh   o i l  

to  the  p u r i f i e d   oi l   to  be  r e c y c l e d   to  the  c o m p r e s s o r .  
The  inven t ion   is  i l l u s t r a t e d   by  way  of  example  in  the  f i g u r e ,  

which  is  a  schematic  one .  

Equipment  which  is  not  e s s e n t i a l   for  the  process   a c c o r d i n g  

to  the  inven t ion   such  as  l i q u i d   and  gas  meters ,   hea t ing   and  

coo l ing   equipment,  has  been  omi t t ed   from  the  f i g u r e .  

Contaminated  seal  oi l   p r e s e n t   in  tank  1  is  heated   with  h e a t i n g  

equipment  2  to  the  r e q u i r e d   t e m p e r a t u r e   and  pumped  with  the  aid  o f  

pump  3  via  l i n e  4   to  the  upper  pa r t   of  s t r i p p i n g   column  5.  Column  5 



conta ins   a  bed  6  of  9.5  mm  ceramic  Raschig  r ings ,   which  bed  i s  

suppor ted   by  gr id   support   7.  S t r i p p i n g   gas  is  i n t roduced   i n t o  

column  5  below  grid  support   7  via  l ine   8.  P u r i f i e d   seal   o i l  

leaves  column  5  via  l ine   9.  The  s t r i p p i n g   gas  leaves  column  5 

via  l ine   10. 

EXAMPLE 

In  a  two-s tage   c e n t r i f u g a l   compressor  a  gas,  which  c o n t a i n s  

about  7%  H2S,  was  compressed  from  1  bar  abs.  to  23  bar  a b s .  

In  order   to  keep  t h i s   gas  removed  from  the  sea ls   as  far   a s  

p o s s i b l e   a  b u f f e r   gas  was  p rov ided   to the  l a b y r i n t h   of  the  p r i m a r y  

sea l s ,   so  t ha t   the  gas  c o n t a c t i n g   the  seal  oi l   con ta ined   a b o u t  

50  ppm  H2S  at  23  bar.   The  seal   o i l   emerging  from  the  p r e s s u r e  
side  of  the  seal   con ta ined   from  1-100  ppm  H2S  and was  f o r w a r d e d  

to  tank  1.  In  t h i s   tank  the  o i l   was  heated  with  the  aid  of  a  s t e a m  

coi l   to  about  80°C,  forwarded  to, column  5  which  has  a  d iameter   o f  

a  0.30  m  and  conta ined   a  bed  of  4  m  length   packed  with  2.5  mm 

Raschig  r i ngs ,   and  s t r i p p e d   with  n i t r ogen   at  a  p r e s su re   of  1.1 

to  1.2  bar  abs.  The  th roughpu t   was  1250  1/day  of  seal   o i l ;   t h e  

amount  of  n i t r ogen   used  was  1250  1/day.   The  p u r i f i e d   o i l   did  n o t  

conta in   any  H2S,  had  a  f l a sh   po in t   of  at  l eas t   1800,  and  could  b e  

r ecyc led   to  the  compressor.   The  seal   r ings  on  the  compressor  showed 

no  sign  of  a t t ack   by  c o r r o s i v e   agents  on  the  b i e n n i a l   o v e r h a u l .  



1.  A  process  for  removing  v o l a t i l e   components  from  a  c o n t a m i n a t e d  

seal   o i l ,   c h a r a c t e r i z e d   in  tha t   the  con tamina ted   seal   oil   i s  

s t r i p p e d   in  c o u n t e r c u r r e n t   flow  with  an  i n e r t   gaseous  m a t e r i a l  

in  a  t ray  column  or  a  packed  bed  column.  

2.  A  process  accord ing   to  claim  1,  c h a r a c t e r i z e d   in  tha t   a  p a c k e d  

bed  column  is  u s e d .  

3.  A  process  accord ing   to  claim  2,  c h a r a c t e r i z e d   in  that   the  p a c k e d  

bed  cons i s t s   of  Raschig  r i n g s .  

4.  A  process  accord ing   to  any one  of  the  p r e c e d i n g   claims,   c h a r a c -  

t e r i z e d   in  tha t   the  s t r i p p i n g   is  c a r r i e d   out  at  a  t empera ture   f rom 
20-120°C. 

5.  A  process  accord ing   to  any one  of  the  p reced ing   claims,  c h a r a c -  

t e r i z e d   in  tha t   the  i n e r t   gaseous  m a t e r i a l   is  n i t r o g e n .  

6.  A  process  accord ing   to  any one  of  claims  1-4,  c h a r a c t e r i z e d  

in  that   the  i n e r t   gaseous  m a t e r i a l   is  a i r .  

7.  A  process  accord ing   to  any one  of  claims  1-4,  c h a r a c t e r i z e d  

in  that   the  i n e r t   gaseous  m a t e r i a l   is  s t e a m .  

8.  A  process  accord ing   to  claim  1,  s u b s t a n t i a l l y   as  desc r ibed   w i t h  

p a r t i c u l a r   r e f e r e n c e   to  the  f i g u r e .  
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