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<g)  A  process  for  the  decontamination  of  apparatus  or  other  materials  contaminated  by  PCB  or  other  toxic  and  noxious 
substances. 

@  A  process  for  the  decontamination  of  apparatus  or  other 
materials  being  contaminated  with  PCB  or  other  toxic  and 
noxious  substances,  comprises  introducing  the  contamina- 
ted  apparatus  or  material  into  an  autoclave  provided  with  a 
condenser,  charging  a  liquid  solvent  to  the  autoclave  to  fill  it 
up,  applying  an  ultrasonic  charge  to  the  autoclave  containing 
the  liquid  solvent,  removing  the  dissolved  contaminant- 
containing  solvent  from  the  autoclave  while  producing  a  va- 
cuum,  admitting  solvent  vapors  to  the  autoclave  until  they 
reach  the  top  part  of  the  autoclave  where  the  solvent  vapors 
condense  and  commence  to  drop  off,  stopping  the  solvent 
vapor  admission  and  repeating  the  above  steps  a  few  cycles. 
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A  PROCESS  FOR  THE  DECONTAMINATION  OF  APPARATUS  OR  OTHER 

MATERIALS  CONTAMINATED  BY  PCB  OR  OTHER  TOXIC  AND  NOXIOUS 

SUBSTANCES. 

This  i n v e n t i o n   r e l a t e s   to  a  p r o c e s s   fo r   d e c o n t a m i n a t -  

ing  a p p a r a t u s ,   p a r t i c u l a r l y   e l e c t r i c a l   a p p a r a t u s ,   c o n t a m i n a t e d  

by  t o x i c   and  n o x i o u s   s u b s t a n c e s .  

I n c l u d e d   among  n o x i o u s   c o n t a m i n a n t s   are  a r s e n i c  

compounds,   c h l o r i n a t e d   compounds ,   e t c . ,   but  e s p e c i a l l y  

p o l y c h l o r o b i p h e n y l e   and  d i o x i n .  

As  is  known,  p o l y c h l o r o b i p h e n y l   (PCB)  has  p h y s i c a l  

and  c h e m i c a l   p r o p e r t i e s   which  make  i t   very   s u i t a b l e   fo r   a 

Large  range   of  a p p l i c a t i o n s .   In  g e n e r a l ,   a r o m a t i c   c h l o r i n -  

ated  compounds  p o s s e s s   very   good  c h e m i c a l   and  d i e l e c t r i c  

p r o p e r t i e s   and  h e a t   s t a b i l i t y .   In  p a r t i c u l a r ,   p o l y c h l o r o -  

J i p h e n y l s   are  very   s t a b l e ,   in  g e n e r a l   c h e m i c a l l y   i n e r t ,  

sompounds  and  they  do  not  r e a c t   unde r   normal   c o n d i t i o n s ,  

10  t h a t   only   when  in  p r e s e n c e   of  r e a g e n t s   and  under   e x t r e m e  

r e a c t i v e   c o n d i t i o n s   they  g ive   r i s e   to  the  f o r m a t i o n   o f  

lew  c o m p o u n d s .  

A c c o r d i n g l y ,   PCB  was  used  as  an  e l e c t r o - i n s u l a t i n g  

l u i d   fo r   t r a n s f o r m e r s   and  c o n d e n s e r s ,   as  an  i n d u s t r i a l  

l u i d   for   use  in  c o o l a n t s   fo r   machine   o p e r a t i o n s ,   i n  

y d r a u l i c   sys t ems   end  vacuum  pumps.  I t   is  a l s o   u t i l i z a b l e   a s  

;  f lame  r e t a r d a n t ,   hea t   t r a n s f e r   a g e n t   and  p l a s t i c i z e r .  

U n f o r t u n a t e l y ,   some  of  the  p r o p e r t i e s   of  PCB  t h a t  
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c o n t r i b u t e   to  i t s   s p r e a d i n g   range   of  a p p l i c a t i o n s   are  a l s o  

i n v o l v e d   in  s a n i t a r y   and  e c o l o g i c   p r o b l e m s   r e c e n t l y   a b s c r i b e d  

to  the  use  of  p o l y c h l o r o b i p h e n y l s .   PCB  are  a  c l a s s   o f  

compounds  which,   even  though  p r e s e n t   in  smal l   a m o u n t s ,  

are  very  t o x i c   t owards   l i v i n g   c e l l s   and  they   p r o d u c e  

s y s t e m a t i c   t o x i c   e f f e c t s .   C o m p a r a t i v e l y   r e c e n t   r e s e a r c h  

tfork  has  shown  PCB  as  be ing   a  p o s s i b l e   c a r c i n o g e n   a n d  

Lnducing  n e o p l a s t i c   changes   in  m i c e .  

PCB  a c c u m u l a t e s   in  a l i m e n t s   owing  to  i t s   s o l u b i l i t y   i n  

f a t t y   t i s s u e s   and  i t s   r e s i s t a n c e   to  c h e m i c a l   d e g r a d a t i o n .  

3 a s i c a l l y ,   the  p rob l ems   wi th   BOB  are   t h a t   PCB  is  s o l u b l e  

Ln  f a t s ,   is  s t o r e d   in  an imal   l i p i d s   and  t ends   to  be  c o n -  

s e n t r a t e d   in  foods  in  h igh   q u a n t i t i e s .   M o r e o v e r ,   r e s i s t a n c e  

>f  PCB  to  t h e r m a l ,   c h e m i c a l   and  b i o l o g i c a l   d e g r a d a t i o n  

las  c o n t r i b u t e d   to  i t s   a c c u m u l a t i o n ,   p a r t i c u l a r l y   i n  

. n d u s t r i a l   e n v i r o n m e n t s .   The  very   low  b i o d e g r a d a t i o n   r a t e s  

md  the  h igh   r e s i s t a n c e   to  m e t a b o l i c   changes   of  PCB  a r e  

>auses  f o r   e c o l o g i c   and  p o l l u t i o n   p r o b l e m s ,   so  t h a t  

l e a s u r e s   have  to  be  t aken   fo r   e l i m i n a t i o n   t h e r e o f .   The 

ystem  only   used  fo r   e l i m i n a t i n g   PCB  is  i n c i n e r a t i o n   b u t  

n c i n e r a t o r s   are   very   e x p e n s i v e   and  cause   f u r t h e r   p r o b l e m s  

o  a r i s e .   PCB  is  u s u a l l y   d e s t r o y e d   by  i n c i n e r a t i o n   at  h i g h  

e m p e r a t u r e s ,   say  in  e x c e s s   of  1100»C  wi th   long  r e s i d e n c e  

imes  in  the  i n c i n e r a t o r s   be ing   r e q u i r e d .   The  o r d i n a r y  

n c i n e r a t o r s ,   as  used  fo r   e l i m i n a t i n g   o r g a n i c   m a t t e r s ,  



0 2 2 1 0 2 8  

n o r m a l l y   tend  to  v a p o r i z e   PCB  r a t h e r   than  c o n v e r t i n g   i t  

to  CO^,  wa te r   and  HC1.  O b v i o u s l y ,   o t h e r   t o x i c   and  o b j e c t i o n -  

ab l e   s u b s t a n c e s   e x i s t   Which  are  very   hard   to  e l i m i n a t e  

and  m a t e r i a l s   c o n t a m i n a t e d   t h e r e b y   r e q u i r e   l i k e w i s e  

s p e c i a l   m e a s u r e s   fo r   e l i m i n a t i o n   t h e r e o f .  

Thus,  t h e r e   is  a  need  for   o t h e r   methods   of  d i s p o s a l  

of  a p p a r a t u s ,   p a r t i c u l a r l y   e l e c t r i c a l   a p p a r a t u s ,   when 

c o n t a m i n a t e d   by  PCB  and  o t h e r   c o n t a m i n a t i n g   s u b s t a n c e s .  

For  example ,   most  of  them  are   p r e s e n t l y   b u r i e d   i n to   p i t s  

or  c a v e r n s .  

A c c o r d i n g l y ,   a  d i f f e r e n t   d e c o n t a m i n a t i o n   sys tem  f o r  

such  a p p a r a t u s   has  to  be  found  which  a l s o   shou ld   p e r m i t  

r e u t i l i z a t i o n   t h e r e o f   w i t h o u t   i n v o l v i n g   any  d a n g e r s  

to  the  p e r s o n s   who  have  to  m a n i p u l a t e   them,  .or  to  t h e  

e n v i r o n m e n t .  

Most  r e c e n t l y   p r o p o s e d   p r o c e s s e s   fo r   the  d e c o n t a m i n a t i o n   o f  

a p p a r a t u s   c o n t a m i n a t e d   with  PCB  and  o t h e r   t o x i c   a n d n o x i o u s  

s u b s t a n c e s   have  p r o v i d e d   fo r   c o n s e c u t i v e   washings  w i t h  

l i q u i d   s o l v e n t   at  a t m o s p h e r i c   p r e s s u r e   to  d i s s o l v e   as  h i g h  

an  amount  of  c o n t a m i n a n t   as  p o s s i b l e   in  the  l i q u i d   s o l v e n t ,  

the  c o n t a m i n a n t   be ing   then  e l i m i n a t e d   and  the  s o l v e n t  

r e c o v e r e d .   In  the  f o l l o w i n g ,   the  term  • c o n t a m i n a n t *   i s  

i n t e n d e d   to  i n c l u d e   PCB  and  a l l   o t h e r   t o x i c   and  n o x i o u s  

s u b s t a n c e s   such  as  d i o x i n ,   a r s e n i c   compounds,   e t c . .  

However,   the  above  p r o c e s s e s   have  not  p r o v e n  
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s a t i s f a c t o r y   in  t h a t ,   as  a l r e a d y   s a i d ,   the  i n v o l v e d   c o n t -  

aminan t   is  a  c h e m i c a l   compound  hard   to  d i s s o l v e ,   and  t h i s  

is   e s p e c i a l l y   so  when  a p p a r a t u s   to  be  d e c o n t a m i n a t e d   h a v e  

p a r t s   to  which  a c c e s s   by  s o l v e n t   is  d i f f i c u l t .  

O the r   p r o c e s s e s   are  a l so   known  which  p r o v i d e   f o r  

washing  the  a p p a r a t u s   with  s o l v e n t ,   the  wash ing   b e i n g  

e f f e c t e d   in  a  vapor   phase   and  under   vacuum.  These  p r o c e s s e s  

have  p roven   s a t i s f a c t o r y   in  t h a t   they  succeed  in  r e m o v i n g  

c o n t a m i n a n t   from  an  a p p a r a t u s   to  b r i n g   i t   down  to  an  a m o u n t  

l e s s   than  t h a t   a c c e p t e d   by  e c o l o g i c a l   d e f e n s e   a u t h o r i t i e s .  

However ,   a  d i s a d v a n t a g e   of  t h e s e   p r o c e s s e s   i s   the  t i m e  

they  r e q u i r e   fo r   the  d e c o n t a m i n a t i o n   of  an  a p p a r a t u s ,  

which  time  is   in  any  c a s e ,   unde r   b e s t   o p e r a t i n g   c o n d i t i o n s ,  

of  the  o r d e r   of  not  l e s s   than  4 8 h .  

A c c o r d i n g l y ,   an  o b j e c t   of  t h i s   i n v e n t i o n   is  t o  

o b v i a t e   a l s o   t h i s   l a t t e r   d i s a d v a n t a g e   by  p r o v i d i n g   a 

p r o c e s s   fo r   the  d e c o n t a m i n a t i o n   of  a p p a r a t u s   c o n t a m i n a t e d  

with  t o x i c   and  n o x i o u s   s u b s t a n c e s   which  r e q u i r e s   e  v e r y  

r e d u c e d   time  over   t h a t   i n v o l v e d   in  s a id   o t h e r   p r o c e s s e s ,  

wh i l e   r e t a i n i n g   e f f i c i e n c y   of  t h e s e   l a t t e r .  

Ano the r   o b j e c t   of  t h i s   i n v e n t i o n   is  to  p r o v i d e   a 

p r o c e s s   fo r   the  d e c o n t a m i n a t i o n   of  a p p a r a t u s   which  e n a b l e s  

r e c o v e r y   of  the  s o l v e n t   to  be  a c h i e v e d   in  an  a u t o m a t i c  

cyc l e   w i t h o u t   r e q u i r i n g   any  i n t e g r a t i n g   d i s t i l l a t i o n .  

I-iore  s p e c i f i c a l l y ,   the  p r o c e s s   a c c o r d i n g   to  t h i s  
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i n v e n t i o n   for   the  d e c o n t a m i n a t i o n   of  a p p a r a t u s   be ing   c o n t a m i n a t -  

ed  by  t o x i c   and  n o x i o u s   s u b s t a n c e s ,   is  c h a r a c t e r i z e d   i n  

t h a t   i t   c o m p r i s e s   t 

-  i n t r o d u c i n g   the  a p p a r a t u s   to  be  d e c o n t a m i n a t e d   i n t o   a n  

a u t o c l a v e   p r o v i d e d   at  the  top  with  a  c o n d e n s e r   and  c l o s e d  

to  t i g h t n e s s ,  

-  c h a r g i n g   a  l i q u i d   s o l v e n t   i n t o   the  a u t o c l a v e   u n t i l  

f i l l i n g   i t   u p ,  

-  a p p l y i n g   a  u l t r a s o n i c   d i s c h a r g e   to  the  a u t o c l a v e   c o n t a i n -  

ing  the  l i q u i d   s o l v e n t ,  

-  w i t h d r a w i n g   the  d i s s o l v e d   c o n t a m i n a n t - c o n t a i n i n g   s o l v e n t  

from  the  a u t o c l a v e   so  p r o d u c i n g   a  vacuum  s i m u l t a n e o u s l y ,  

-  a d m i t t i n g   s o l v e n t   v a p o r s   to  the  a u t o c l a v e   u n t i l   t h e y  

reach  the  top  p a r t   of  the  a u t o c l a v e   where  the  s o l v e n t   v a p o r s  

ire  c o n d e n s e d   and  b e g i n   to  drop  o f f ,  

-  e t o p p i n g   the  a d m i s s i o n   of  s o l v e n t   v a p o r s   and  r e p e a t i n g   t h e  

ibove  s t e p s   fo r   a  few  c y c l e s .  

A d v a n t a g e o u s l y ,   the  l i q u i d   s o l v e n t   is  i n t r o d u c e d  

nto  the  a u t o c l a v e   at  room  t e m p e r a t u r e .  

P r e f e r a b l y ,   the  s o l v e n t   v a p o r s   a d m i t t e d   to  the  a u t o -  

l ave   s u b s e q u e n t   to  the  Btep  of  d i s c h a r g i n g   the  l i q u i d  

o l v e n t   and  s i m u l t a n e o u s l y   p r o d u c i n g   a  vacuum,  are  at  a 

e m p e r a t u r e   of  minus  100 'C ,   more  p r e f e r a b l y   of  40°  t o  

0 * C .  

This  method  p e r m i t s   an  a p p a r a t u s   to  be  d e c o n t a m i n a t e d  
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in  a  m a t t e r   of  a  few  h o u r s ,   the  a p p a r a t u s   be ing   d e c o n t a m i n a t -  

ed  to  a  r e s i d u a l   c o n t a m i n a n t   c o n t e n t   of  l e s s   than  50  ppm. 

The  i n v e n t i o n   w i l l   now  be  d e s c r i b e d   in  f u l l   d e t a i l s  

in  c o n n e c t i o n   with  a  p r e f e r r e d   embodiment   t h e r e o f   shown 

by  way  of  a  non  r e s t r i c t i v e   example  in  the  a c c o m p a n y i n g  

d r a w i n g ,   w h e r e i n   the  s i n g l e   f i g u r e   d i a g r a m m a t i c a l l y   shows  

a  p l a n t   fo r   c a r r y i n g   out  the  p r o c e s s   of  the  i n v e n t i o n .  

R e f e r r i n g   now  to  the  d r a w i n g ,   t h e r e   is   i l l u s t r a t e d  

a  p l a n t   t h a t   c o m p r i s e s   an  a u t o c l a v e   A  h a v i n g   a  c o n d e n s e r  

C  at  i t s   uppe r   p a r t ,   the  c o n d e n s e r   C  f o r m i n g   a  top  w a l l  

fo r   Baid  a u t o c l a v e .   P r o v i d e d   in  t h i s   top  wal l   is  a  c h e c k  

v a l v e   V6  p e r m i t t i n g   the  a i r   in  the  a u t o c l a v e   to  pass   o u t  

t h e r e o f .   An  a p p a r a t u s   to  be  d e c o n t a m i n a t e d ,   such  f o i   e x a m p l e  

as   an  e l e c t r i c   t r a n s f o r m e r   g e n e r a l l y   d e s i g n a t e d   a t  

T,  is   i n t r o d u c e d   in to   the  a u t o c l a v e   by  the  a id   of  a 

b a s k e t   D.  

An  o r i f i c e   E  is  p r o v i d e d   in  the  bot tom  of  t h e  

a u t o c l a v e   and  c o m m u n i c a t e s   the  a u t o c l a v e   with  an  o u t l e t  

p ipe   U  b r a n c h i n g   i n t o   t h r e e   p ipe   l e g s   R1  ,  R2,  R 8 .  

The  pipe  l eg   R1  is  c o n n e c t e d   via  a  va lve   V1  and  a  

c i r c u l a t i n g   pump  P1  to  a  pure  l i q u i d   s o l v e n t   tank  SL,  

the  p ipe   leg   R2  is  c o n n e c t e d   via  a  v a l v e   V2  and  a 

c i r c u l a t i n g   pump  P2  to  a  tank  SR  fo r   c o l l e c t i n g   t h e  

s o l v e n t   h a v i n g   the  c o n t a m i n a n t   d i s s o l v e d   t h e r e i n ,   w h i l e  

the  pipe  l eg   R8  l e a d s   to  d i s c h a r g e   via  a  va lve   V8.  
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The  c o l l e c t i n g   tank  SB.  in  c o n n e c t e d   t h r o u g h   a  p i p e  

45  and  a s s o c i a t e d   pump  P},  to  a  d i s t i l l a t i o n   column  Z 

which  is  d e s i g n e d   for   the  d i s t i l l a t i o n   of  the  c o n t a m i n a n t -  

c o n t a i n i n g   s o l v e n t   and  from  which  pure  s o l v e n t   f r a c t i o n s  

in  the  form  of  v a p o r s   are  s u p p l i e d   t h r o u g h   a  pipe  R4,  a 

pump  P4  and  a  t h r e e - w a y   va lve   V4,  to  e i t h e r   the  c o n d e n s e r  

:0  via  a  pipe  R5,  or  the  i n l e t   G  to  a u t o c l a v e   A  via  a 

pipe  R6.  The  pure  s o l v e n t   v a p o r s   c o n d e n s e d   in  c o n d e n s e r  

JO  are  s u p p l i e d   to  the  pure  s o l v e n t   tank  SL  t h r o u g h   p i p e  

17  and  pump  P7.  A  va lve   V5  p e r m i t s   the  r e s i d u e s   of  d i s t i l -  

. a t i o n   to  be  d i s c h a r g e d .  

Mounted  on  the  o u t s i d e   of  a u t o c l a v e   A  is  an  u l t r a s o n i c  

: e n e r a t o r   US  which  o p e r a t e s   to  cause   a  s h o r t   u l t r a s o n i c  

i s c h a r g e   to  pass   t h r o u g h   the  a u t o c l a v e   w a l l s   with  t h e  

u r p o s e   of  e n h a n c i n g   s o l u b i l i t y   of  c o n t a m i n a n t   in  the  s o l v e n t  

nd  a b i l i t y   of  the  s o l v e n t   to  p e n e t r a t e   po rous   m a t e r i a l s .  

O p e r a t i o n   of  the  p l a n t   is  very  s i m p l e .  

Once  the  t r a n s f o r m e r   T  has  been  i n t r o d u c e d   in  t h e  

u t o c l a v e   A,  the  a u t o c l a v e   A  is  c l o s e d   to  t i g h t n e s s   a n d  

*pply  of  pure  l i q u i d   s o l v e n t   from  tank  SL  to  the  b o t t o m  

r  a u t o c l a v e   A  commences  to  take   p l a c e   t h r o u g h   p ipe   b r a n c h  

I  and  tube  U  via  c i r c u l a t i n g   pump  P1  and  va lve   V1  , 

ie  v a l v e s   V2  and  V8  be ing   c l o s e d .   Upon  the  l i q u i d   s o l v e n t  

»ming  i n t o   c o n t a c t   with  the  t r a n s f o r m e r   c o n t a m i n a t e d   by  

ocic  and  n o x i o u s   s u b s t a n c e s ,   the  s o l v e n t   commences  t o  
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d i s s o l v e   s a id   s u b s t a n c e .   When  the  s o l v e n t   has  r e a c h e d  

the  top  wal l   of  a u t o c l a v e   A,  va lve   V1  is  c l o s e d   and  a 

u l t r a s o n i c   d i s c h a r g e   is  e f f e c t e d   from  u l t r a s o n i c   g e n e r a t o r  

US  whereupon  va lve   V2  is  opened  so  t h a t   l i q u i d   s o l v e n t ,  

wi th   the  c o n t a m i n a n t   d i s s o l v e d   t h e r e i n ,   is   w i t h d r a w n   by  

a x t r a c t i n g   pump  P2  to  be  conveyed   to  r e c e i v i n g   tank  SR.  Du 

ping  t h i s   e x t r a c t i o n   of  s o l v e n t   from  a u t o c l a v e ,   a  vacuum 

is  p r o d u c e d   t h e r e i n   due  to  the  a u t o c l a v e   b e i n g   t h o r o u g h l y  

c l o s e d   to  t i g h t n e s s .   Once  the  l i q u i d   s o l v e n t   has  b e e n  

d r a i n e d   o f f   the  a u t o c l a v e   A,  v a l v e   V2  is  c losed ,   and  t h e r e -  

a f t e r   v a l v e   V4  is   opened  to  p e r m i t   a  s t r e a m   of  hot   (50°  -  

80°C)  s o l v e n t   v a p o r s   from  d i s t i l l e r   Z  to  be  a d m i t t e d   t o  

the  a u t o c l a v e   v ia   the  p ipe   R6.  The  s o l v e n t   v a p o r s   f l o w  

u p w a r d l y   and  upon  r e a c h i n g   the  top  of  a u t o c l a v e   t h e y  

commence  to  condense   unde r   e f f e c t   of  c o n d e n s e r   C  to  f a l l  

down  in  the  form  of  d r o p l e t s .   At  t h i s   t ime ,   a  s i g n a l   i s  

i s s u e d   from  a  l e v e l   i n d i c a t o r   ML  and  c a u s e s   v a l v e   V4  to  be  o p e  

r a t e d   so  as  to  to  p e r m i t   s o l v e n t   v a p o r s   to  e n t e r   t h e  

c o n d e n s e r   CO  whereupon  c o n d e n s e d   pure  l i q u i d   s o l v e n t   f o r m e d  

in  t h i s   c o n d e n s e r   is   s u p p l i e d   back  to  tank  SL  t h r o u g h   p i p e  

E7  and  pump  P5.  The  s o l v e n t   v a p o r s   i n j e c t e d   i n t o   the  a u t o -  

c l a v e   a c t   on  the  t r e a t e d   a p p a r a t u s   in  such  a  manner   a s  

to  remove  c o n t a m i n a n t   p a r t i c l e s   from  the  most  h i d d e n  

i n t e r s t i c e s   of  s a id   a p p a r a t u s .   At  t h i s   t ime ,   va lve   VI  i s  

retPpened  to  admit   a g a i n   f r e s h   l i q u i d   s o l v e n t   to  the  a u t o c l a v e  
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via  the  c i r c u l a t i n g   pump  P1  . 

The  f r e s h   l i q u i d   s o l v e n t   e n t e r i n g   the  a u t o c l a v e  

c a u s e s   the  s o l v e n t   v a p o r s   s t i l l   c o n t a i n e d   t h e r e i n   to  c o n d e n s e  

and  t h i s   c o n d e n s a t e   is  mixed  with  the  l i q u i d   s o l v e n t   which  i s  

r i s i n g   to  f i l l   the  a u t o c l a v e   A. 

The  p r o c e d u r e   d e s c r i b e d   above  is  r e p e a t e d   fo r   a  t w o -  

three   c y c l e s   u n t i l   the  amount  of  c o n t a m i n a n t   on  t h e  

a p p a r a t u s   or  the  m a t e r i a l   is  r e d u c e d   to  below  50  ppm. 

.'he  t ime  for   p e r f o r m i n g   t h i s   p r o c e s s   of  d e c o n t a m i n a t i o n  

.s  abou t   10h,  which  is  f a r   below  t h a t   r e q u i r e d   by  t h e  

>rior  a r t   d e c o n t a m i n a t i o n   p r o c e s s e s .  

The  most  s u i t a b l e   s o l v e n t s   fo r   use  in  the  p r o c e s s  

f  t h i s   i n v e n t i o n   a r e ,   in  g e n e r a l ,   the  c h l o r i n a t e d  

ompounds  of  p a r a f f i n   ic  or  o l e f i n i c   h y d r o c a r b o n s  
d i s s o l v i n g  

h ich   have  a  h i g h / p o w e r   t owards   the  above  m e n t i o n e d  

o n t a m i n a n t s ,   in  p a r t i c u l a r   use  be ing   made  of  p e r c h l o r o -  

t h y l e n e   f o r   til€,  o l e f i n i c   c h l o r i n a t e d   h y d r o c a r b o n s   a n d  

f  1 , 1 , 1 - t r i c h l o r o e t h a n e   f o r   the   p a r a f f i n i c   c h l o r i n a t e d  

ydro  ca rbon   s  • 

Recove ry   of  t h e s e   s o l v e n t s   is  q u i t e   easy  to  o b t a i n  

J  t h a t   the  p l a n t   can  be  e x p e c t e d   to  be  o p e r a t i n g   on  a 

i o r o u g h l y   a u t o m a t i c   c y c l e .  

To  t h i s   end,  a  c o n t r o l   s t a t i o n   can  be  p r o v i d e d   w h i c h  

!  d e s i g n e d   to  govern   a l l   of  the  d e c o n t a m i n a t i n g   and  o t h e r  

d a t e d   o p e r a t i o n s   in  a  p r e d e t e r m i n e d   a u t o m a t i c   s e q u e n c e  

ch  t h a t   a  very  r e d u c e d   p e r s o n n e l   is   r e q u i r e d   f o r  
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o p e r a t i o n   of  the  p l a n t .  

F u r t h e r m o r e ,   with  the  p r o c e s s   of  the  i n v e n t i o n   t h e  

a p p a r a t u s   or  the  m a t e r i a l   to  be  d e c o n t a m i n a t e d   is  a l w a y s  

immersed  in  the  s o l v e n t .  

Of  p a r t i c u l a r   i m p o r t a n c e   in.   t h i s   r e s p e c t   is  the  u l t r a -  

son ic   d i s c h a r g e   whereby  a  p u l s a t i n g   movement  is  t r a n s m i t -  

ted  to  the  l i q u i d   s o l v e n t   to  cause   i t   to  p e n e t r a t e   more  

and  more  deep  the  i n a c c e s s i b l e   r e c e s s e s   or  i n t e r s t i c e s   i n  

the  a p p a r a t u s   or  m a t e r i a l   to  be  t r e a t e d ,   such  t h a t ,   u p o n  

e x t r a c t i n g   s o l v e n t   from  the  a u t o c l a v e   the  e x t r a c t e d  

s o l v e n t   a l r e a d y   c o n t a i n s   c o n t a m i n a n t   to  a  l a r g e   a m o u n t .  

I t   is  to  be  no ted   t h a t   the  e x p r e s s i o n   " o t h e r   m a t e r i a l s "  

in  t h i s   c o n t e x t   is  i n t e n d e d   to  i n c l u d e ,   in  a d d i t i o n   t o  

a p p a r a t u s ,   a l s o ,   fo r   example ,   a  PCB-  or  d i o x i n - c o n t a m i n a t e d  

s o i l   which  w i l l   be  t h o r o u g h l y   r e c l a i m e d   by  t h i s   p r o c e s s .  

From  the  above,   i t   w i l l   be  a p p r e c i a t e d   t h a t   t h e  

p r o c e s s   of  the  i n v e n t i o n   o f f e r s   a  number  of  a d v a n t a g e s  

over   the  p r i o r   a r t   p r o c e s s e s ,   the  most  s i g n i f i c a n t  

a d v a n t a g e s   r e s i d i n g   in  t h a t   : 

-  the  time  of  t r e a t m e n t   is  s u b s t a n t i a l l y   r e d u c e d   due  t o  

the  a l t e r n a t e   use  of  l i q u i d - p h a s e   and  v a p o r - p h a s e   s o l v e n t -  

i x t r a c t i o n   s t e p s ,  

-  r e c o v e r y   of  the  s o l v e n t   is  a c h i e v e d   on  an  a u t o m a t i c  

c y c l e - b a s e   w i t h o u t   r e q u i r i n g   any  i n t e g r a t i n g   p r o c e s s   o f  

d i s t i l l a t i o n ,   the  removed  c o n t a m i n a n t   be ing   c o l l e c t e d  
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i m m e d i a t e l y ,  

-  d e c o n t a m i n a t i o n   of  a p p a r a t u s   or  m a t e r i a l s   is  a c h i e v e d  

to  a  d r a s t i c   e x t e n t   due  to  the  a c t i o n   of  the  u l t r a s o n i c  

d i s c h a r g e   which  is  used  as  an  i n t e g r a t i n g   and  b a s i c  

t e o h n i q u e   of  the  i n v e n t i v e   p r o c e s s   to  cause   the  l i q u i d  

s o l v e n t   to  p e n e t r a t e   the  most  i n a c c e s s i b l e   i n t e r s t i c e s  

or  r e c e s s e s   of  the  m a t e r i a l   to  be  d e c o n t a m i n a t e d ,  

-  a  vacuum  is   p r o d u c e d   by  m e r e l y   d r a i n i n g   the  a u t o c l a v e .  

A l t h o u g h   a  p r e f e r r e d   embodiment   of  the  i n v e n t i o n   h a s  

been  d i s c l o s e d   h e r e i n   above ,   i t   is  to  be  i n t e n d e d   t h a t  

changes   t h e r e t o ,   8uch  as  might   r e a d i l y   occu r   to  o n e  

s k i l l e d   in  the  a r t ,   are  p o s s i b i l e   w i t h o u t   d e p a r t i n g   f r o m  

the  s p i r i t   and  Bcope  of  the  i n v e n t i o n .  
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1  .  A  p r o c e s s   fo r   the  d e c o n t a m i n a t i o n   of  a p p a r a t u s  

or  o t h e r   m a t e r i a l s   c o n t a m i n a t e d   by  t o x i o   and  n o x i o u s  

s u b s t a n c e s ,   in  p a r t i c u l a r   PCB  and  d i o x i n ,   c h a r a c t e r i z e d  

in  t h a t   i t   c o m p r i s e s   » -  

-  i n t r o d u c i n g   the  a p p a r a t u s   to  be  d e c o n t a m i n a t e d   i n t o  

an  a u t o c l a v e   which  is  p r o v i d e d   at  i t s   top  wi th   a  c o n d e n s e r  

and  which  is   t i g h t l y   c l o s e d ,  

-  a d m i t t i n g   a  l i q u i d   s o l v e n t   to  the  a u t o o l a v e   to  f i l l   i t   u p ,  

-  a p p l y i n g   a  u l t r a s o n i c   d i s c h a r g e   to  the  a u t o c l a v e  

c o n t a i n i n g   the  l i q u i d   s o l v e n t ,  

-  r e m o v i n g   the  d i s s o l v e d   c o n t a m i n a n t - c o n t a i n i n g   s o l v e n t  

from  the  a u t o o l a v e   wh i l e   s i m u l t a n e o u s l y   p r o d u c i n g   a  

vaouum, . .  

-  a d m i t t i n g   s o l v e n t   v a p o r s   to  the  a u t o c l a v e   u n t i l   t h e  

s o l v e n t   v a p o r s   r each   the  top  p a r t   of  the  a u t o c l a v e   w h e r e  

they   are  c o n d e n s e d   and  commenoe  to  drop  o f f ,  

-  s t o p p i n g   a d m i s s i o n   of  s o l v e n t   v a p o r s   and  r e p e a t i n g  

s a i d '   s t e p s   fo r   a  few  c y c l e s .  

2.  The  p r o c e s s   a c o o r d i n g   to  c l a im  1,  w h e r e i n   t h e  

l i q u i d   s o l v e n t   is   c h a r g e d   to  the  a u t o o l a v e   at  room 

t e m p e r a t u r e .  

3«  The  p r o c e s s   a c c o r d i n g   to  c l a im  1,  w h e r e i n   t h e  

s o l v e n t   v a p o r s   a d m i t t e d   s u b s e q u e n t   to  the  s tep   o f  

d i s c h a r g i n g   the  l i q u i d   s o l v e n t   and  s i m u l t a n e o u s l y   p r o d u c i n g  
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a  vacuum,  are  at   a  t e m p e r a t u r e   of  l e s s   than   100#C,  

p r e f e r a b l y   at  a  t e m p e r a t u r e   in  the  range   of  40°  to  8 0 * C .  

4.  The  p r o c e s s   a c c o r d i n g   to  any  of  the  p r e c e d i n g  

c l a i m s ,   w h e r e i n   p e r c h l o r o e t h y l e n e   or  1  ,1  , 1 - t r i c h l o r o -  

Bthane  is  used  as  the  s o l v e n t .  
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