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©   PROCESS  FOR  PURIFYING  LANOLINS. 

<  
M ©   The  invention  provides  a  process  for  p absolute  pressure  of  10  to  500  x  10"3  mmHg,  and 

the  step  (3)  of  adsorption  on  a  resin  selected  from 
among  those  containing  styrene-divinylbenzene  as  a 
skeleton,  those  containing  acrylic  ester  as  a  skeleton 
and  polystyrene  resins  and  having  a  micropore  size 
of  about  10  to  250  A  or  on  a  crystalline  al- 
uminosilicate  having  an  internal  diameter  of  about  9 
to  13  A. 

^ ©   The  invention  provides  a  process  for  purifying 
^ raw  lanolins  containing  agricultural  chemicals  by  re- 
©  moving  the  residual  agricultural  chemicals  therefrom, 
- .   which  comprises  subjecting  the  raw  lanolins  to  at 
Oj  least  one  of  the  step  (1)  of  hydrogenation  in  a 
CO  molten  state  or  in  an  organic  solvent  in  the  presence 
QOf  a  hydrogenation  catalyst  at  a  temperature  of  60  to 

210°  C  under  a  hydrogen  pressure  of  1  atm  or  more 
with  a  hydrogen  consumption  of  0.001  to  0.05  wt.  % 
based  on  the  raw  lanolin,  the  step  (2)  of  distillation  in 
vacuo  at  a  temperature  of  150  to  280  °C  under  an 

LU 
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V  , -~f   S P E C I F I C A T I O N  

PROCESS  FOR  REFINING  LANOLINS 

TECHNICAL  F IELD 

The  p r e s e n t   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   f o r  

r e f i n i n g   l a n o l i n s ,   and  more  p a r t i c u l a r l y   to  a  p r o c e s s   f o r  

a l m o s t   c o m p l e t e l y   r e m o v i n g   t r a c e s   of  p e s t i c i d e s   f r o m  

l a n o l i n ,   wool  g r e a s e ,   d e r i v a t i v e   t h e r e o f   or  t he   l i k e   t o  

o b t a i n   h i g h l y   r e f i n e d   l a n o l i n   or  t he   l i k e   w h i c h   is   u s a b l e  

as  a  b a s e   m a t e r i a l   fo r   c o s m e t i c s ,   P h a r m a c e u t i c a l s   or  t h e  

l i k e   w i t h   h i g h   s a f e t y .  

BACKGROUND  ART 

The  t e r m   " l a n o l i n "   r e f e r s   c o l l e c t i v e l y   t o  

r e f i n e d   p r o d u c t s   r a n g i n g   f rom  a b o u t   36  to  a b o u t   44°C  i n  

m e l t i n g   p o i n t   and  o b t a i n e d   f rom  wool  g r e a s e   (WG)  w h i c h   i s  

t he   l i p i d   s e c r e t i o n   of  the   s e b a c e o u s   g l a n d s   of  s h e e p   b y  

s u b j e c t i n g   the   g r e a s e   to  an  a c i d   t r e a t m e n t   a n d  

d e a c i d i f y i n g ,   d e c o l o r i z i n g ,   d e o d o r i z i n g   and  l i k e  

p r o c e s s e s .   L a n o l i n   has   e m o l l i e n t ,   s e l f - e m u l s i f y i n g   a n d  

l i k e   c h a r a c t e r i s t i c s ,   c l o s e l y   r e s e m b l e s   human  s ebum,   h a s  

been   d e r m a t o l o g i c a l l y   f o u n d   to  be  of  s a f e t y   and  has  l o n g  

been   in  p r e v a l e n t   use  as  a  b a s e   m a t e r i a l   f o r   a p p l i c a t i o n  

to  t he   s k i n   in  t he   f i e l d   of  c o s m e t i c s ,   P h a r m a c e u t i c a l s ,  

e t c .   L a n o l i n   f u r t h e r   has  a  v e r y   c o m p l e x   c o m p o s i t i o n  
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c o n s i s t i n g   p r i m a r i l y   of  m i x t u r e s   of  e s t e r s   of  a l m o s t   1 0 0  

k i n d s   of  l a n o l i n   f a t t y   a c i d s   and  more  t h a n   70  k i n d s   o f  

l a n o l i n   a l c o h o l s   and  c o n t a i n i n g   up  to  a b o u t   t e n - o d d   %  o f  

f r e e   a l c o h o l s   w i t h   s t e r o l s ,   s e v e r a l   %  of  c a r b o h y d r a t e s   a n d  

t r a c e s   of  f r e e   f a t t y   a c i d s .   I t   is   s a i d   to  be  a  u n i q u e  

l i p i d   among  o t h e r   n a t u r a l   l i p i d s .   The  l a n o l i n   f a t t y   a c i d s  

c o n s t i t u t i n g   l a n o l i n   ( e s t e r s )   i n c l u d e   s t r a i g h t - c h a i n   a c i d s  

in  a  s m a l l   amoun t   of  up  to  a b o u t   10%  of  t he   w h o l e   a m o u n t  

and  i s o ,   a n t e - i s o   and  l i k e   b r a n c h e d - c h a i n   f a t t y   a c i d s   i n  

an  amoun t   of  a b o u t   2/3  of  the   w h o l e ,   t he   r e m a i n d e r   o f  

a b o u t   1/3  b e i n g   h y d r o x y   f a t t y   a c i d s .   T h e s e   f a t t y   a c i d s  

r a n g e   w i d e l y   f rom  9  to  34  in  t he   number   of  c a r b o n   a t o m s  

and  have   an  a v e r a g e   m o l e c u l a r   w e i g h t   of  a b o u t   3 2 0 .  

F u r t h e r   a l i c y c l i c   a l c o h o l s   such   as  c h o l e s t e r o l   a n d  

t r i t e r p e n e   a l c o h o l s   wh ich   a r e   p r e d o m i n a n t l y   l a n o s t e r o l  

a c c o u n t   fo r   a b o u t   70%  of  a l l   the   l a n o l i n   a l c o h o l s ,   t h e  

b a l a n c e   b e i n g   a l i p h a t i c   a l c o h o l s   c h i e f l y   i n c l u d i n g  

s t r a i g h t - c h a i n ,   i s o   and  a n t e - i s o   a l c o h o l s   and  f u r t h e r  

i n c l u d i n g   a b o u t   5  to  a b o u t   8%  of  d i o l s .   T h e s e   a l c o h o l s  

r a n g e   f rom  14  to  33  in  t he   number   of  c a r b o n   a t o m s   a n d  

a b o u t   370  in  a v e r a g e   m o l e c u l a r   w e i g h t .  

On  the   o t h e r   h a n d ,   w i t h   t he   d e v e l o p m e n t   o f  

a g r i c u l t u r a l   c h e m i c a l s   such   as  p e s t i c i d e s   and  a  r a p i d  

i n c r e a s e   in  the   amount   of  demand  t h e r e f o r   in  r e c e n t   y e a r s ,  

the   raw  m a t e r i a l   fo r   l a n o l i n ,   i . e . ,   WG,  c o n t a i n s   r e s i d u e s  
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of  such   p e s t i c i d e s ,   w h i c h   a r e   l e f t   a l m o s t   u n r e m o v e d   by  t h e  

p r o c e s s   p r e s e n t l y   p r a c t i c e d   fo r   r e f i n i n g   WG.  T h u s ,  

p e s t i c i d e   r e s i d u e s   a r e   f o u n d   a l s o   in  t he   p r o d u c t   l a n o l i n .  

The  p e s t i c i d e   r e s i d u e s   p r e s e n t   in  l a n o l i n   a r e   a  

wide   v a r i e t y   of  p e s t i c i d e s   w h i c h   a r e   in  common  use   a n d  

wh ich   a r e   d i v i d e d   g e n e r a l l y   i n t o   t he   f o l l o w i n g   o r g a n i c  

c h l o r i d e   c o m p o u n d s   and  o r g a n i c   p h o s p h o r u s   c o m p o u n d s .  

O r g a n i c   c h l o r i n e   c o m p o u n d s  

H e x a c h l o r o b e n z e n e   (HCB),  a,  8,  6  - h e x a c h l o r o c y c l o -  

h e x a n e   ( a , B , 6 - B H C ) ,   Y - h e x a c h l o r o c y c l o h e x a n e   ( y - B H C ) ,  

a l d r i n   (ALD)  ,  d i e l d r i n   (DLD),  e n d r i n   (END),  o , p -  

d i c h l o r o d i p h e n y l t r i c h l o r o e t h a n e   ( o , p - D D T ) ,   p , p ' -  

d i c h l o r o d i p h e n y l t r i c h l o r o e t h a n e   ( p , p ' - D D T ) ,   p , p ' -  

d i c h l o r o d i p h e n y l d i c h l o r o e t h y l e n e   (DDE),  h e p t a c h l o r   ( H C ) ,  

h e p t a c h l o r   e p o x i d e   (HCE),  y - c h l o r d a n e   ( y - C D ) ,   e t c .  

O r g a n i c   p h o s p h o r u s   c o m p o u n d s  

D i a z i n o n   (DZN),  b r o m o p h o s e t h y l   ( B P E ) ,  

d i c h l o f   e n t h i o n   (DCP),   a - c h l o r f e n v i n p h o s   ( a - C V P ) ,   s -  

c h l o r f e n v i n p h o s   ( s - C V P ) ,   e t c .  

Each  of  t he   p e s t i c i d e s   w i l l   h e r e i n a f t e r   b e  

r e f e r r e d   to  by  the   a b b r e v i a t i o n .  

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

l a n o l i n   a r e   d e p e n d e n t   on  the   WG  used   as  the   m a t e r i a l   f o r  

l a n o l i n ,   e s p e c i a l l y   on  the   h i s t o r y   of  the   g r e a s y   wool  f r o m  

wh ich   t he   WG  is   r e c o v e r e d ,   t he   a m o u n t s   d e t e r m i n e d   b y  
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a n a l y z i n g   s a m p l e s   a v a i l a b l e   were  in  t he   f o l l o w i n g   r a n g e s  

Amount  of  p e s t i c i d e '  

P e s t i c i d e   Ranqe  (ppm)  A v e r a g e   ( p p m )  

Y-BHC  0 - 2 2 . 3   0 . 9 6  

DLD  0 - 1 5   2 . 2 7  

END  0 - 2 . 2 6   0 . 2 4  

o ,p -DDT  0 - 5 . 0 7   0 . 5 7  

p , p ' - D D T   0 - 1 3   1 . 1 4  

DZN  0 - 2 1   1 7 . 6 4  

DCP  0 - 2 . 2 4   1 . 2 5  

BPE  0 - 2 . 3 9   1 . 3 3  

a-CVP  0 - 7 . 8 9   3 . 6 5  

8-CVP  0  -  8 . 97   '  4 . 6 2  

The  p r e s e n c e   of  p e s t i c i d e   r e s i d u e s   c o u l d   g i v e  

r i s e   to  s e r i o u s   p r o b l e m s   in  t he   use  of  l a n o l i n   w i t h  

s a f e t y .   P r e s e n t l y ,   i t   i s   d e s i r e d ,   to  d e v e l o p   m e t h o d s   o f  

r e m o v i n g   such   p e s t i c i d e   r e s i d u e s .  

A l t h o u g h   i t   is  i d e a l   to  r emove   a l l   t he   p e s t i c i d e  

r e s i d u e s   to  l e v e l s   be low  d e t e c t a b i l i t y ,   such   i d e a l   r e m o v a l  

is   not   r e q u i r e d .   For  e x a m p l e ,   the   s t a n d a r d   v a l u e s   g i v e n  

b e l o w   f o r   e d i b l e   a n i m a l   o i l s   and  f a t s   such   as  l a r d   ( G e r m a n  

r e g u l a t i o n   v a l u e s   s e t   in  1984)   w i l l   be  r e f e r r e d   to  a s  

t a r g e t   v a l u e s   ( a l l o w a b l e   r e s i d u e   v a l u e s ) .  
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P e s t i c i d e   T a r g e t   v a l u e  

HCB  0  .  5 

c t , e , 6 - B H C   0 . 3  

Y-BHC  2 . 0  

ALD  +  DLD  0 . 2  

DDT  +  DDE  3 . 0  

END  0  .  2 

DZN  0 . 3  

BPE  0 , 0 5  

DCP  0 . 1 0  

CVP  1  .  0 

S i n c e   no  s t a n d a r d s   a r e   m e n t i o n e d   fo r   DZN,  BPE,  

DCP  and  CVP  in  a n i m a l   o i l s   and  f a t s ,   c o r r e s p o n d i n g  

r e g u l a t i o n   v a l u e s   fo r   f o o d s   a r e   g i v e n   fo r   r e f e r e n c e .  

H o w e v e r ,   a  v e r y   wide  v a r i e t y   of  p e s t i c i d e s   a r e  

f o u n d   to  be  p r e s e n t   in  l a n o l i n   in  v e r y   s m a l l   q u a n t i t i e s ,  

and  c o n s i d e r a b l e   d i f f i c u l t i e s   a r e   e x p e c t e d   of  t he   u s u a l  

r e f i n i n g   p r o c e s s   i f   i t   is   e m p l o y e d   fo r   r e m o v i n g   t h e s e  

p e s t i c i d e s   f rom  l a n o l i n   and  WG  wh ich   is  the   m a t e r i a l  

t h e r e f o r .   M o r e o v e r ,   l a n o l i n   i t s e l f   e x h i b i t s   i t s   i n h e r e n t  

p r o p e r t i e s   when  in  t he   form  of  a  m i x t u r e   of  the   c o m p l e x  

c o m p o s i t i o n   m e n t i o n e d   a b o v e .   If   t he   r e f i n i n g   p r o c e s s   u s e d  

e n t a i l s   c h a n g e s   in  t he   c o m p o s i t i o n   of  l a n o l i n ,   t he   r e f i n e d  
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p r o d u c t   w i l l   i n v a r i a b l y   e x h i b i t   i m p a i r e d   c h a r a c t e r i s t i c s  

and  become  u n s u i t a b l e   fo r   use   in  c o s m e t i c s ,  

P h a r m a c e u t i c a l s   and  the   l i k e .   Up  to  d a t e ,   s u b s t a n t i a l l y  

no  m e a s u r e s   have   been   t a k e n   fo r   the   r e m o v a l   of  p e s t i c i d e  

r e s i d u e s   . 

The  h i g h - t e m p e r a t u r e   vacuum  d i s t i l l a t i o n   p r o c e s s  

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

u s e f u l   g e n e r a l l y   fo r   r e f i n i n g   v a r i o u s   s u b s t a n c e s   b u t  

e n c o u n t e r   d i f f i c u l t i e s   when  u s e d   fo r   r e m o v i n g   p e s t i c i d e s  

f rom  l a n o l i n   b e c a u s e   the   p e s t i c i d e   r e s i d u e s   in  l a n o l i n  

g e n e r a l l y   have   a  h i g h   b o i l i n g   p o i n t   and  v e r y   low  v a p o r  

p r e s s u r e   and  f u r t h e r   b e c a u s e   o r g a n i c   c h l o r i n e   c o m p o u n d s  

a r e   a l l   s o l u b l e   in  f a t s   and  have   h i g h   a f f i n i t y   f o r  

l a n o l i n .   A d d i t i o n a l l y ,   t h e s e   h i g h - t e m p e r a t u r e   p r o c e s s e s  

r a t h e r   have   the   d r a w b a c k   of  p e r m i t t i n g   g r e a t l y   a c c e l e r a t e d  

d e g r a d a t i o n   and  d i s c o l o r a t i o n   of  l a n o l i n   i t s e l f .  

I t   a p p e a r s   a l s o   f e a s i b l e   to  a p p l y   the   u s u a l  

s o l v e n t   e x t r a c t i o n   p r o c e s s   to  l a n o l i n ,   w h e r e a s   no  s o l v e n t  

has  been   f o u n d   wh ich   is   c a p a b l e   of  d i s s o l v i n g ,   e x t r a c t i n g  

and  s e p a r a t i n g   o f f   the   p e s t i c i d e   r e s i d u e s   o n l y   w i t h o u t  

d i s s o l v i n g   l a n o l i n .  

A l t h o u g h   i t   is   known  t h a t   o r g a n i c   p h o s p h o r u s  

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

u n d e r g o   h y d r o l y s i s   in  t he   p r e s e n c e   of  a c i d s   or  a l k a l i s ,  

t he   h y d r o l y s i s   t r e a t m e n t   has  t he   d r a w b a c k   of  b r e a k i n g   t h e  
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e s t e r   l i n k a g e   of  l a n o l i n   a t   the   same  t ime   to  i n e v i t a b l y  

d e g r a d e   l a n o l i n   i t s e l f .  

I t   is   a l s o   known  to  u t i l i z e   t he   a d s o r p t i o n  

p r o c e s s   w i t h   a c t i v a t e d   c a r b o n   fo r   r e m o v i n g   p e s t i c i d e s ,  

e s p e c i a l l y   o r g a n i c   c h l o r i n e   p e s t i c i d e s ,   f rom  a q u e o u s  

s o l u t i o n s ,   w h e r e a s   no  e f f e c t   w i l l   be  e x p e c t e d   of  t h i s  

p r o c e s s   i f   i t   is  a p p l i e d   to  l a n o l i n   wh ich   is   a  m u l t i -  

c o m p o n e n t   m i x t u r e   s i n c e   a c t i v a t e d   c a r b o n   f a i l s   to  e f f e c t  

s e l e c t i v e   a d s o r p t i o n .  

A l t h o u g h   i r r e l e v a n t   to  l a n o l i n ,   r e p o r t s   h a v e  

been   made  to  the   e f f e c t   t h a t   some  p e s t i c i d e s   a r e   r e m o v a b l e  

by  the   h y d r o g e n a t i o n   p r o c e s s   and  s t e a m   d i s t i l l a t i o n  

p r o c e s s   g e n e r a l l y   e m p l o y e d   fo r   r e f i n i n g   and  d e o d o r i z i n g  

e d i b l e   o i l s   and  f a t s   ( s e e   " J o u r n a l   of  the   J a p a n   O i l  

C h e m i s t s '   S o c i e t y " ,   2 3 ( 1 ) ,   4 9 - 5 2 ( 1 9 7 4 ) ;   J.  Amer.  O i l .  

Chem.  S o c ,   4_5,  8 6 6 - 8 6 9 ( 1 9 6 8 ) ;   J.  Amer.  O i l .   Chem.  S o c ,  

46,  4 8 2 - 4 8 4 ( 1 9 6 9 ) ;   e t c . ) .   A c c o r d i n g   to  t h e s e   r e p o r t s ,  

h o w e v e r ,   t h e   p e s t i c i d e   r e m o v a l   e f f e c t   v a r i e s   c o n s i d e r a b l y  

w i t h   t he   k i n d   of  o i l s   or  f a t s   to  be  t r e a t e d ,   w h i l e   t h e  

r e m o v a b l e   p e s t i c i d e s   a r e   l i m i t e d   to  a  few  k i n d s   o f  

p e s t i c i d e s   i n c l u d i n g   BHC.  I n c i d e n t a l l y ,   e d i b l e   o i l s   o r  

f a t s   a r e   d e o d o r i z e d   by  the   s t e a m   d i s t i l l a t i o n   p r o c e s s   a t   a  

t e m p e r a t u r e   of  200  to  260°C  and  at   1  to  30  mmHg  ove r   a  

p e r i o d   of  1  to  5  h o u r s   by  p a s s i n g   w a t e r   v a p o r   t h r o u g h   t h e  

o i l   or  f a t   in  an  amoun t   of  s e v e r a l   %  of  the   o i l   or  f a t ,  
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but   t h e s e   c o n d i t i o n s   a r e   v e r y   s e v e r e   to  l a n o l i n ,   c a u s e  

m a r k e d   d i s c o l o r a t i o n   of  t he   p r o d u c t   and  s e r i o u s l y   i m p a i r  

the   c o m m e r c i a l   v a l u e   t h e r e o f .   The  p r i n c i p l e   of  s t e a m  

d i s t i l l a t i o n   is  t h a t   when  the   sum  of  p a r t i a l   v a p o r  

p r e s s u r e s   of  s u b s t a n c e s   p r e s e n t   has  r e a c h e d   760  mmHg,  t h e  

s u b s t a n c e   to  be  r e m o v e d   e v a p o r a t e s   a t   a  t e m p e r a t u r e   l o w e r  

t h a n   i t s   i n h e r e n t   b o i l i n g   p o i n t .   A c c o r d i n g l y ,   t h e  

e v a p o r a t i o n   of  t he   c o n t e m p l a t e d   s u b s t a n c e   is   g r e a t l y  

a f f e c t e d   by  the   v a p o r   p r e s s u r e s   of  t he   o t h e r   s u b s t a n c e s  

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

e f f e c t .   I f   t he   s u b s t a n c e   to  be  r e m o v e d   is   p r e s e n t   a l o n g  

w i t h   o t h e r   s u b s t a n c e   w h i c h   is   c l o s e   t h e r e t o   in  v a p o r  

p r e s s u r e ,   a  s u f f i c i e n t   r e m o v a l   e f f e c t   w i l l   not   be  a c h i e v e d  

u n l e s s   a  l a r g e r   q u a n t i t y   of  s t e a m   is   u s e d   t h a n  

o t h e r w i s e .   F r e e   a l c o h o l s   a r e   p r e s e n t   in  l a n o l i n   wh ich   a r e  

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

c o m p o n e n t   e s t e r s   t h e r e o f ,   so  t h a t   t he   p r o c e s s ,   w h e n  

a p p l i e d   to  l a n o l i n ,   e n c o u n t e r s   d i f f i c u l t y   in  f u l l y  

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

q u a n t i t y   of  s t e a m   is   r e l e a s e d .   In  t h i s   r e s p e c t ,   t h e  

p r o c e s s   a p p e a r s   i n f e a s i b l e .  

On  the   o t h e r   h a n d ,   a  p r o c e s s   has  been   p r o p o s e d  

fo r   p r e p a r i n g   h y p o - a l l e r g e n i c   l a n o l i n   by  r e d u c i n g   the   f r e e  

f a t t y   a l c o h o l   c o n t e n t   of  common  l a n o l i n   to  l e s s   t h a n   2 . 5 %  

by  vacuum  d i s t i l l a t i o n ,   f o l l o w e d   by  a  t r e a t m e n t   w i t h  
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a c t i v a t e d   c l a y   and  s u b s e q u e n t   f i l t r a t i o n   to  l o w e r   t h e  

c o n t e n t   of  s c o u r i n g   a g e n t   to  l e s s   t h a n   0.05%  ( s e e   E x a m i n e d  

J a p a n e s e   P a t e n t   P u b l i c a t i o n   SHO  6 0 - 1 4 7 9 6 ) .   T h i s   p r o c e s s  

is   i n t e n d e d   to  remove   f rom  l a n o l i n   a l l e r g e n s   wh ich   a r e   o f  

c o u r s e   d i f f e r e n t   f rom  p e s t i c i d e   r e s i d u e s .   The  m a i n  

c o m p o n e n t   e s t e r s   of  l a n o l i n   do  no t   e v a p o r a t e   u n d e r   t h e  

t e m p e r a t u r e   c o n d i t i o n   of  t h i s   p r o c e s s   but   a r e   c o l l e c t e d   a s  

a  r e s i d u e   and  t h e r e f o r e   u n d e r g o   m a r k e d   d e g r a d a t i o n   s u c h   a s  

d i s c o l o r a t i o n   due  to  a  h i g h   t e m p e r a t u r e .   M o r e o v e r ,   t h e  

r e m o v a l   of  f r e e   a l c o h o l s   by  the   p r o c e s s   r e s u l t s   in  t h e  

d i s a d v a n t a g e   of  g i v i n g   a  l o w e r   w a t e r   u p t a k e   (W/U)  to  t h e  

p r o d u c t   l a n o l i n .   The  w a t e r   u p t a k e   is  an  i n d e x   i n d i c a t i n g  

t he   h y d r o p h i l i c   p r o p e r t y   of  l a n o l i n .   When  h a v i n g   a  h i g h  

w a t e r   u p t a k e ,   l a n o l i n   i s   u n i f o r m l y   m i s c i b l e   w i t h   w a t e r ,  

f o r m i n g   a  s t a b l e   w a t e r - i n - o i l   e m u l s i o n   c o n t a i n i n g   a  l a r g e  

q u a n t i t y   of  w a t e r .   T h u s ,   t h e   w a t e r   u p t a k e   is   one  of  t h e  

i m p o r t a n t   c h a r a c t e r i s t i c s   of  l a n o l i n   fo r   use   in  c o s m e t i c s  

and  t he   l i k e .  

In  b r i e f ,   s i n c e   a  wide  v a r i e t y   of  p e s t i c i d e s  

r e m a i n   in  v e r y   s m a l l   q u a n t i t i e s   in  l a n o l i n   or  t he   l i k e  

"wh ich   e x h i b i t s   i t s   o r i g i n a l   p r o p e r t i e s   when  in  t he   fo rm  o f  

a  m i x t u r e   of  c o m p l e x   c o m p o s i t i o n ,   i t   has  been   e x t r e m e l y  

d i f f i c u l t   to  remove   t h e s e   p e s t i c i d e   r e s i d u e s   f rom  l a n o l i n  

or  t he   l i k e   w i t h o u t   a l t e r i n g   the   c o m p o s i t i o n   t h e r e o f   a n d  

f u r t h e r   w i t h o u t   i m p a i r i n g   the   c h a r a c t e r i s t i c s   of  l a n o l i n  



EP  0  392  018  A1  5 " * ;   -  * « | |  

-  10  -  

s u i t e d   fo r   use  in  c o s m e t i c s ,   P h a r m a c e u t i c a l s   ,  e t c .  

An  o b j e c t   of  t he   p r e s e n t   i n v e n t i o n   is   to  p r o v i d e  

a  n o v e l   p r o c e s s   fo r   r e f i n i n g   l a n o l i n s   by  r e m o v i n g  

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

t he   a l l o w a b l e   l i m i t s   t h e r e o f   w i t h o u t   i m p a i r i n g   t h e  

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

s a f e t y ,   i . e . ,   to  p r o v i d e   a  p r o c e s s   fo r   p r e p a r i n g   h i g h l y  

r e f i n e d   l a n o l i n s .  

DISCLOSURE  OF  THE  INVENTION 

The  above   o b j e c t   of  t he   p r e s e n t   i n v e n t i o n   i s  

f u l f i l l e d   by  the   f o l l o w i n g   p r o c e s s .  

The  p r e s e n t   i n v e n t i o n   p r o v i d e s   a  p r o c e s s   f o r  

r e f i n i n g   a  l a n o l i n ,   t he   l a n o l i n   to  be  r e f i n e d   as  a  

m a t e r i a l   c o n t a i n i n g   at   l e a s t   one  of  t he   p e s t i c i d e s   of  t h e  

g r o u p   A  g i v e n   be low  at   a  c o n c e n t r a t i o n   no t   l o w e r   t h a n   t h e  

t a r g e t   v a l u e   g i v e n   b e l o w ,   the   p r o c e s s   b e i n g   c h a r a c t e r i z e d  

in  t h a t   the   p e s t i c i d e   r e m a i n i n g   in  t he   m a t e r i a l   i s   r e m o v e d  

to  a  c o n c e n t r a t i o n   b e l o w   the   t a r g e t   v a l u e   by  s u b j e c t i n g   t o  

a t   l e a s t   one  s t e p   s e l e c t e d   f rom  among  (1)  t h e   s t e p   o f  

t r e a t i n g   the   m a t e r i a l   in  a  m o l t e n   s t a t e   or  in  an  o r g a n i c  

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

t he   c o n d i t i o n s   of  a  t e m p e r a t u r e   of  60  to  210°C ,   a  h y d r o g e n  

p r e s s u r e   of  at  l e a s t   1  a tm.   and  h y d r o g e n   c o n s u m p t i o n   o f  

0 . 0 0 1   to  0 .05   wt.%  b a s e d   on  the   m a t e r i a l   l a n o l i n ,   ( 2 )  

d i s t i l l i n g   the   m a t e r i a l   in  a  vacuum  at   an  a b s o l u t e  
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p r e s s u r e   of  10  x  10~3  to  500  x  10~3  mmHg  at   a  t e m p e r a t u r e  

of  150  to  280°C,   and  (3)  t he   s t e p   of  c a u s i n g   t h e   m a t e r i a l  

to  be  a d s o r b e d   by  a  r e s i n   h a v i n g   a  p o r e   s i z e   of  a b o u t   10  

to  a b o u t   250  a n g s t r o m s   and  s e l e c t e d   f rom  among  a  r e s i n  

h a v i n g   a  s k e l e t o n   of  s t y r e n e - d i v i n y l   b e n z e n e ,   r e s i n   h a v i n g  

a  s k e l e t o n   of  a c r y l i c   e s t e r   and  p o l y e s t e r   r e s i n ,   or  b y  

c r y s t a l l i n e   a l u m i n o s i l i c a t e   h a v i n g   a  v o i d   s i z e   of  a b o u t   9 

to  a b o u t   13  a n g s t r o m s .  

Group   A  T a r g e t   v a l u e   (ppm)  

HCB  0  .  5 

a,  8,  5  -BHC  0 . 3  

Y-BHC  2 . 0  

ALD  +  DLD  0 . 2  

DDE  +  DDT  3 . 0  

END  0  .  2 

DZN  0 o 3  

BPE  0 . 0 5  

DCP  0 . 1 0  

a , 8 - C V P   1 . 0  

Q u i t e   s u r p r i s i n g l y ,   t he   p r o c e s s   of  t he   p r e s e n t  

i n v e n t i o n ,   wh ich   c o m p r i s e s   t he   f o r e g o i n g   s p e c i f i c   s t e p s  

(1)  to  ( 3 ) ,   i n g e n i o u s l y   r e m o v e s   p e s t i c i d e   r e s i d u e s   f r o m  

l a n o l i n s   w i t h o u t   s u b s t a n t i a l l y   i m p a i r i n g   t h e  

c h a r a c t e r i s t i c s   s u i t e d   to  t he   use   of  the   l a n o l i n s ,  

a f f o r d i n g   r e f i n e d   l a n o l i n s   wh ich   a r e   e x c e l l e n t   i n  
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s a f e t y .   F u r t h e r   the   p r e s e n t   p r o c e s s   g i v e s   an  i m p r o v e d  

w a t e r   u p t a k e   to  the   l a n o l i n s   o b t a i n e d   wh ich   is   one  of  t h e  

i m p o r t a n t   c h a r a c t e r i s t i c s   t h e r e o f   and  a f f o r d s   a  l o w e r  

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

c h a r a c t e r i s t i c s   d e s i r e d   f o r   t he   use   t h e r e o f   as  c a s e   m a y  

b e .  

The  l a n o l i n   to  be  t r e a t e d   by  the   p r o c e s s   of  t h e  

i n v e n t i o n   as  a  m a t e r i a l   can  be  any  of  t h o s e   c o n t a i n i n g   a t  

l e a s t   one  of  t he   p e s t i c i d e s   of  t he   g r o u p   A  a t   a  

c o n c e n t r a t i o n   of  no t   l o w e r   t h a n   the   t a r g e t   v a l u e   g i v e n  

a b o v e .   In  a d d i t i o n   to  l a n o l i n   and  WG  (wood  g r e a s e )   w h i c h  

is  t he   m a t e r i a l   t h e r e f o r ,   t h e s e   l a n o l i n s   i n c l u d e   v a r i o u s  

d e r i v a t i v e s   d e r i v e d   f rom  l a n o l i n ,   such   as  h a r d   l a n o l i n  

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

u p p e r   l i q u i d   p o r t i o n   as  by  the   u r e a - a d d u c t   m e t h o d   o r  

s o l v e n t   f  r a c t i o n a t i o n   m e t h o d ,   l i q u i d   l a n o l i n   and  v a r i o u s  

e s t e r s   p r e p a r e d   f rom  l a n o l i n   a l c o h o l s ,   l a n o l i n   f a t t y   a c i d s  

and  the   l i k e .  

The  p r e s e n t   p r o c e s s   w i l l   be  d e s c r i b e d   b e l o w   i n  

d e t a i l   s t e p w i s e   in  r e s p e c t   of  the   s t e p s   (1)  to  ( 3 ) .  

In  the   s t e p   (1)  of  the   p r e s e n t   i n v e n t i o n ,   t h e  

l a n o l i n   to  be  t r e a t e d   is   made  i n t o   a  m o l t e n   s t a t e   or  a  

f l u i d   s t a t e   in  an  o r g a n i c   s o l v e n t   by  m e l t i n g   the   l a n o l i n  

to  a  t e m p e r a t u r e   not   l o w e r   t h a n   the   m e l t i n g   p o i n t   t h e r e o f  

or  m a k i n g   the   l a n o l i n   l i q u i d   w i t h   use   of  a  s u i t a b l e  
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s o l v e n t .   The  s o l v e n t   to  be  u s e d   is   any  one  of  o r g a n i c  

s o l v e n t s   wh ich   a re   s t a b l e   u n d e r   the   c o n d i t i o n s   e m p l o y e d  

f o r   t he   s t e p   ( 1 ) ,   e s p e c i a l l y   t h o s e   in  wh ich   l a n o l i n   i s  

h i g h l y   s o l u b l e .   E x a m p l e s   of  p r e f e r r e d   s o l v e n t s   a r e  

h e x a n e ,   h e p t a n e ,   o c t a n e ,   i s o o c t a n e   and  l i k e   h y d r o c a r b o n s ,  

m e t h a n o l ,   e t h a n o l ,   i s o p r o p a n o l ,   b u t a n o l   and  l i k e   a l c o h o l s ,  

m i x t u r e s   of  such   s o l v e n t s ,   e t c .  

S u b s e q u e n t l y ,   t he   l i q u i d   m a t e r i a l   p r e p a r e d   i s  

h y d r o g e n a t e d   in  t he   p r e s e n c e   of  a  h y d r o g e n a t i o n   c a t a l y s t ,  

a t   a  t e m p e r a t u r e   of  60  to  210°C,   at   a  h y d r o g e n   p r e s s u r e   o f  

a t   l e a s t   one  a tm.   and  w i t h   h y d r o g e n   c o n s u m p t i o n   of  0 . 0 0 1  

to  0 .05   wt.%  b a s e d   on  the   m a t e r i a l   l a n o l i n .   The  t e r m  

" h y d r o g e n   c o n s u m p t i o n "   as  u sed   h e r e i n   r e f e r s   to  t h e   a m o u n t  

of  h y d r o g e n   c o n s u m e d   by  the   t r e a t m e n t   ( r e a c t i o n )   of  t h e  

l i q u i d   to  be  t r e a t e d   ( e x c l u s i v e   of  the   amoun t   of  h y d r o g e n  

c o n s u m e d   by  the   r e d u c t i o n   r e a c t i o n   of  p e r o x i d e s ) .   T h e  

h y d r o g e n   c o n s u m p t i o n   i s   c a l c u l a t e d   f rom  t he   amoun t   o f  

h y d r o g e n   d e t e r m i n e d   f rom  the   p r e s s u r e   d i f f e r e n c e   r e s u l t i n g  

f rom  the   r e a c t i o n   of  t he   r e a c t i o n   s y s t e m ,   by  s u b s t r a c t i n g  

f rom  t h i s   amount   t he   amoun t   of  h y d r o g e n   p r e s e n t   a s  

d i s s o l v e d   in  the   r e a c t i o n   s y s t e m   and  the   a m o u n t   o f  

h y d r o g e n   c o n s u m e d   by  the   r e d u c t i o n   r e a c t i o n   of  t h e  

p e r o x i d e ,   the   l a t t e r   two  a m o u n t s   b e i n g   d e t e r m i n e d   b y  

c o n t r o l   t e s t s .  

The  h y d r o g e n a t i o n   c a t a l y s t   to  be  u s e d   f o r   t h e  
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a b o v e   t r e a t m e n t   can  be  one  of  t h o s e   h a v i n g   a c t i v i t y   u n d e r  

the   t r e a t m e n t   c o n d i t i o n s .   E x a m p l e s   of  u s e f u l   c a t a l y s t s  

a r e   Raney  n i c k e l ,   Raney  c o b a l t ,   Raney   c o p p e r ,   s u c h   R a n e y  

a l l o y s   as  s t a b i l i z e d ,   n i c k e l - k i e s e l g u h r   and  l i k e  

s t a b i l i z e d   r e d u c t i o n   n i c k e l   c a t a l y s t s ,   p l a t i n u m   o x i d e ,  

r u t h e n i u m   o x i d e ,   c o p p e r - c h r o m i u m   o x i d e   and  l i k e   m e t a l  

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

r h o d i u m ,   i r o n ,   c o b a l t ,   c h r o m i u m ,   c o p p e r   and  l i k e   m e t a l  

c a t a l y s t s ,   e t c .   Among  t h e s e ,   c o p p e r - c h r o m i u m   o x i d e  

c a t a l y s t ,   s t a b i l i z e d   r e d u c t i o n   n i c k e l   c a t a l y s t   and  R a n e y  

n i c k e l   a r e   e s p e c i a l l y   d e s i r a b l e .   A l t h o u g h   t h e s e  

h y d r o g e n a t i o n   c a t a l y s t s   a r e   u s e d   in  an  a m o u n t   no t   l i m i t e d  

s p e c i f i c a l l y ,   i t   is   s u i t a b l e   to  use   t he   c a t a l y s t   in  a n  

amoun t   of  a b o u t   0 .01   to  a b o u t   10  wt .%,   p r e f e r a b l y   a b o u t  

0 .1   to  a b o u t   5  wt .%,   c a l c u l a t e d   as  the   m e t a l   and  b a s e d   o n  

the   m a t e r i a l   l a n o l i n   in  t he   c a s e   whe re   t he   r e a c t i o n   i s  

c o n d u c t e d   b a t c h w i s e   in  t he   u s u a l   m a n n e r .  

The  c o n t e m p l a t e d   e f f e c t   of  the   p r e s e n t   i n v e n t i o n  

can  be  a c h i e v e d   by  t he   p r e s e n t   s t e p   (1)  e s p e c i a l l y   w h e n  

t h i s   s t e p   is   e x e c u t e d   u n d e r   t he   a b o v e - s p e c i f i e d  

c o n d i t i o n s ,   i . e . ,   at  a  t e m p e r a t u r e   of  60  to  2 1 0 ° C ,  

p r e f e r a b l y   a b o u t   100  to  a b o u t   180°C ,   at   a  h y d r o g e n  

p r e s s u r e   of  at   l e a s t   one  a tm.   ,  p r e f e r a b l y   a b o u t   3  to  a b o u t  

13  a t m . ,   and  w i t h   h y d r o g e n   c o n s u m p t i o n   of  0 . 0 0 1   to  0 . 0 5  

wt .%,   p r e f e r a b l y   0 . 0 0 5   to  0 . 0 3 5   wt .%.   H o w e v e r ,   t h e  
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t r e a t m e n t   f a i l s   to  remove  p e s t i c i d e s   e f f e c t i v e l y   w h e n  

c o n d u c t e d   at   t e m p e r a t u r e s   be low  the   a b o v e   r a n g e ,   w h e r e a s  

when  c a r r i e d   ou t   a t   t e m p e r a t u r e s   a b o v e   the   r a n g e ,   t h e  

t r e a t m e n t   is   s u b j e c t   to  a  g r e a t e r   i n f l u e n c e   of  s i d e  

r e a c t i o n s ,   p e r m i t t i n g   d e g r a d a t i o n   of  t he   m a t e r i a l   l a n o l i n  

w i t h   d i s c o l o r a t i o n   and  an  u n i q u e   r e d u c t i o n   o d o r .   T h u s  

t e m p e r a t u r e s   o u t s i d e   t he   r a n g e   a r e   u n d e s i r a b l e .   T h e  

r e a c t i o n   p r e s s u r e   does   no t   e x e r t   a  g r e a t   i n f l u e n c e   on  t h e  

t r e a t m e n t   and  is   p r e f e r a b l y   in  the   a b o v e   r a n g e .   T h e  

h y d r o g e n   c o n s u m p t i o n   is   t he   most   i m p o r t a n t   c o n d i t i o n   f o r  

t he   p r e s e n t   s t e p   ( 1 ) .   When  c o n s u m e d   in  an  amoun t   w i t h i n  

the   a b o v e   r a n g e ,   h y d r o g e n   i n g e n i o u s l y   r e m o v e s   t h e  

p e s t i c i d e s   r e s i d u e s   on  d e c o m p o s i t i o n   w h i l e   p e r m i t t i n g   t h e  

m a t e r i a l   l a n o l i n   to  r e t a i n   i t s   b a s i c   c h a r a c t e r i s t i c s .  

G e n e r a l l y ,   t he   r a t i o   of  l a n o s t e r o l   (L,  t r i m e t h y l s t e r o l  

h a v i n g   a  d o u b l e   bond  at   the   8-  and  9 - p o s i t i o n s   of  a  

s t e r o i d   s k e l e t o n ,   as  w e l l   as  at   t he   24-  and  2 5 - p o s i t i o n s  

of  a  s i d e   c h a i n ,   and  t h r e e   m e t h y l   g r o u p s   a t   e ach   of  4-  a n d  

1 1 - p o s i t i o n s )   to  d i h y d r o l a n o s t e r o l   (DL)  h a v i n g   t he   s i d e -  

c h a i n   d o u b l e   bonds   of  L  s a t u r a t e d ,   i . e . ,   t he   r a t i o   L / D L ,  

is   in  t he   r a n g e   of  a b o u t   1  to  a b o u t   2.  I t   has  been   f o u n d  

t h a t   t he   t r e a t m e n t   of  t he   s t e p   (1)  g i v e s   r i s e   to  t h e  

r e d u c t i o n   r e a c t i o n   of  t he   s i d e - c h a i n   d o u b l e   bonds   L  as  a  

s i d e   r e a c t i o n   to  form  DL,  w i t h   a  t e n d e n c y   t o w a r d   a  l o w e r  

L/DL  r a t i o .   N e v e r t h e l e s s ,   when  h y d r o g e n   is   c o n s u m e d   in  a n  
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amoun t   w i t h i n   the   a b o v e - s p e c i f i e d   r a n g e ,   t he   s t e p   ( 1 )  

a c h i e v e s   an  L/DL  r a t i o   of  a t   l e a s t   0 . 3 4   and  f u l l y   r e m o v e s  

the   p e s t i c i d e s   w i t h o u t   s u b s t a n t i a l l y   i m p a i r i n g   t h e  

c h a r a c t e r i s t i c s   of  the   l a n o l i n .   I n c i d e n t a l l y ,   u s u a l  

h y d r o g e n a t e d   l a n o l i n   is  p r e p a r e d   by  d e c o m p o s i n g   the   e s t e r  

b o n d s   in  l a n o l i n   and  r e d u c i n g   the   r e s u l t i n g   f a t t y   a c i d s   t o  

a l c o h o l s .   The  amount   of  h y d r o g e n   t h e n   c o n s u m e d   is   a t  

l e a s t   0 .6   wt.%  b a s e d   on  the   l a n o l i n   and  is   much  l a r g e r  

t h a n   i s   the   c a s e   w i t h   t he   p r e s e n t   i n v e n t i o n .   F u r t h e r   t h e  

s t e p   (1)  of  t he   i n v e n t i o n ,   wh ich   i n v o l v e s   t he   s i d e  

r e a c t i o n   to  r e d u c e   L  to  DL,  is   a l s o   l i k e l y   to  c a u s e   t h e  

s i d e   r e a c t i o n s   of  r e d u c i n g   c h o l e s t e r o l   to  c h o l e s t a n o l   a n d  

c h o l e s t - 3 , 5 - d i e n e - 7 - o n e   to  c h o l e s t - 3 , 5 - d i e n e - 7 - o l ,   a n d  

p e r o x i d e   r e d u c i n g   r e a c t i o n s ,   w h e r e a s   t h e s e   r e a c t i o n s   c a u s e  

no  s u b s t a n t i a l   c h a n g e   in  t he   c h a r a c t e r i s t i c s   of  t h e  

t r e a t e d   l a n o l i n   u n d e r   t he   s p e c i f i e d   c o n d i t i o n s ,   bu t   t h e  

r e d u c t i o n   of  p e r o x i d e s   r a t h e r   l e a d s   to  t he   a d v a n t a g e   o f  

g i v i n g   a  r e d u c e d   p e r o x i d e   v a l u e   to  t he   t r e a t e d   l a n o l i n .  

The  h y d r o g e n a t i o n   t r e a t m e n t   of  t he   s t e p   (1)  c a n  

be  c o n d u c t e d   b a t c h w i s e   or  c o n t i n u o u s l y   in  t he   u s u a l  

m a n n e r .   The  c o n t i n u o u s   me thod   can  be  p r a c t i c e d ,   f o r  

e x a m p l e ,   by  p a s s i n g   h y d r o g e n   gas  and  the   l i q u i d   m a t e r i a l  

t h r o u g h   a  s u i t a b l e   co lumn  p a c k e d   w i t h   t he   h y d r o g e n a t i o n  

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

or  i n t e r m i t t e n t l y .  
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The  l a n o l i n   r e s u l t i n g   f rom  the   h y d r o g e n a t i o n  

t r e a t m e n t   can  be  u sed   as  a  p r o d u c t   l a n o l i n   f o r   v a r i o u s  

a p p l i c a t i o n s .   When  r e q u i r e d ,   t he   p r o d u c t   can  be  t r e a t e d  

by  v a r i o u s   known  r e f i n i n g   m e t h o d s   i n t o   a  f u r t h e r   p u r i f i e d  

p r o d u c t .  

The  s t e p   (2)  of  t he   p r e s e n t   i n v e n t i o n   s u b j e c t s   a  

l a n o l i n ,   t he   m a t e r i a l   to  be  t r e a t e d ,   to  v a c u u m  

d i s t i l l a t i o n   a t   a  s p e c i f i e d   t e m p e r a t u r e   and  u n d e r   a  

s p e c i f i e d   p r e s s u r e .   The  vacuum  d i s t i l l a t i o n   u n d e r   t h e  

s p e c i f i c   c o n d i t i o n s   a c h i e v e s   t he   i n t e n d e d   o b j e c t   of  t h e  

p r e s e n t   i n v e n t i o n .   H o w e v e r ,   i f   t e m p e r a t u r e   c o n d i t i o n s  

l o w e r   t h a n   the   above   r a n g e   a r e   e m p l o y e d ,   an  i n s u f f i c i e n t  

p e s t i c i d e   r e m o v a l   e f f e c t   w i l l   r e s u l t ,   w h e r e a s   t e m p e r a t u r e s  

h i g h e r   t h a n   the   above   r a n g e   r e s u l t   in  m a r k e d  

d i s c o l o r a t i o n ,   l ower   t he   c h a r a c t e r i s t i c s   of  the   l a n o l i n ,  

e s p e c i a l l y   the   w a t e r   u p t a k e   t h e r e o f ,   and  i n v a r i a b l y   r e d u c e  

t h e   y i e l d   of  the   l a n o l i n .   T h u s ,   t e m p e r a t u r e s   o u t s i d e   t h e  

r a n g e   a r e   u n d e s i r a b l e .   When  the   p r e s s u r e   i s   l o w e r ,   a  

s u f f i c i e n t   p e s t i c i d e   r e m o v a l   e f f e c t   can  be  a c h i e v e d   a t   a  

l o w e r   t r e a t m e n t   t e m p e r a t u r e   a d v a n t a g e o u s l y ,   w h e r e a s   t h e  

l o w e r   p r e s s u r e   t e n d s   to  r e s u l t   in  an  i n c r e a s e d   e q u i p m e n t  

c o s t   and  d e c r e a s e   the   amoun t   of  t r e a t m e n t .   E x c e s s i v e l y  

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

I n s o f a r   as  t he   a b o v e - s p e c i f i e d   c o n d i t i o n s   a r e  

e m p l o y e d ,   the   vacuum  d i s t i l l a t i o n   of  the   s t e p   (2)  of  t h e  
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p r e s e n t   i n v e n t i o n   can  be  c o n d u c t e d   u s i n g   u s u a l   a p p a r a t u s ,  

f o r   e x a m p l e ,   a  c e n t r i f u g a l   h i g h - v a c u u m   d i s t i l l e r ,  

m o l e c u l a r   d i s t i l l i n g   u n i t   of  t he   f a l l i n g   f i l m   t y p e   o r  

r o t a r y   t h i n   f i l m   t y p e ,   e t c .   To  e n a b l e   any  one  of  t h e s e  

a p p a r a t u s   to  f u l l y   e x h i b i t   i t s   p e r f o r m a n c e ,   i t   i s  

d e s i r a b l e   to  p e r f o r m   a  d e g a s i f y i n g   ' s t e p   p r i o r   t o  

d i s t i l l a t i o n .   A l t h o u g h   i t   is   d e s i r a b l e   to  r emove   t h e  

p e s t i c i d e   r e s i d u e s   o n l y   f rom  the   l a n o l i n   on  e v a p o r a t i o n   b y  

t he   vacuum  d i s t i l l a t i o n   s t e p ,   i t   is   l i k e l y   t h a t   some  f r e e  

a l c o h o l s   and  l i k e   c o m p o n e n t s   of  low  b o i l i n g   p o i n t   w i l l  

a l s o   e v a p o r a t e   at   t he   same  t ime   d e p e n d i n g   on  t he   k i n d   o f  

m a t e r i a l .  

A l t h o u g h   the   t e m p e r a t u r e   c o n d i t i o n   fo r   t h e  

vacuum  d i s t i l l a t i o n   s h o u l d   be  e x p r e s s e d   in  t e r m s   of  t h e  

t e m p e r a t u r e   of  the   s u r f a c e   of  e v a p o r a t i o n ,   i t   i s   g e n e r a l l y  

d i f f i c u l t   to  m e a s u r e   t he   t e m p e r a t u r e   of  t he   e v a p o r a t i o n  

s u r f a c e .   A c c o r d i n g   to  the   p r e s e n t   i n v e n t i o n ,   t h e  

f o l l o w i n g   t e m p e r a t u r e   is   u sed   as  t he   t e m p e r a t u r e   c o n d i t i o n  

a c c o r d i n g   to  the   t y p e   of  d i s t i l l i n g   a p p a r a t u s   u s e d .   I n  

t he   c a s e   of  the   c e n t r i f u g a l   h i g h - v a c u u m   d i s t i l l e r   (of   t h e  

h e a t   medium  t y p e )   w h e r e i n   a  r o t a r y   member  is   h e a t e d   w i t h   a  

h e a t   med ium,   the   t e m p e r a t u r e   of  t he   h e a t   medium  is   t a k e n  

as  t he   d i s t i l l a t i o n   t e m p e r a t u r e .   With  the   c e n t r i f u g a l  

h i g h - v a c u u m   d i s t i l l e r   (of  t he   e l e c t r i c   t y p e )   w h e r e i n   t h e  

m a t e r i a l   is  h e a t e d   w i t h   the   r a d i a t i o n   h e a t   of  an  e l e c t r i c  
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h e a t e r   i n s t a l l e d   on  the   r e a r   s i d e   of  a  r o t a r y   member ,   t h e  

t e m p e r a t u r e   r e a d i n g   is   l i k e l y   to  v a r y   w i t h   t he   p o s i t i o n   o f  

t h e   s e n s o r   ( w h i c h   is   u s u a l l y   d i s p o s e d   a t   a  d i s t a n c e   o f  

s e v e r a l   m i l l i m e t e r s   f rom  the   r o t a r y   member  w i t h i n   a  s p a c e  

b e t w e e n   the   r o t a r y   member  and  the   e l e c t r i c   h e a t e r ) .   I n  

t h i s   c a s e ,   a s i d e   f rom  t he   t e m p e r a t u r e   r e a d i n g ,   t h e  

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

p e s t i c i d e   r e m o v a l   e f f e c t   as  is   a t t a i n e d   by  t he   a p p a r a t u s  

of  t he   h e a t   medium  t y p e   when  the   o t h e r   c o n d i t i o n s   ( t h e  

k i n d   and  f e e d   s p e e d   of  t he   m a t e r i a l ,   d e g r e e   of  v a c u u m ,  

e t c . )   a r e   t he   same.   The  c o r r e l a t i o n   b e t w e e n   t h i s  

t e m p e r a t u r e   c o n d i t i o n   and  the   t e m p e r a t u r e   r e a d i n g   on  t h e  

a c t u a l   a p p a r a t u s   can  be  r e a d i l y   e s t a b l i s h e d   f o r   t h e  

a p p a r a t u s   u s e d .   In  t he   c a s e   of  t he   m o l e c u l a r   d i s t i l l i n g  

u n i t   of  t h e   r o t a r y   t h i n   f i l m   t y p e ,   t he   t e m p e r a t u r e  

m e a s u r e d   on  the   o u t e r   s i d e   of  an  e v a p o r a t i o n   g l a s s   p l a t e  

is   t a k e n   as  t he   d i s t i l l a t i o n   t e m p e r a t u r e .   The  h e a t i n g  

means   f o r   l a r g e - s i z e d   a p p a r a t u s   fo r   g e n e r a l   p r o d u c t i o n  

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

h e a t e r ,   e t c . ,   and  the   t e m p e r a t u r e   r e a d i n g   s o m e w h a t   d i f f e r s  

w i t h   a p p a r a t u s .   In  such   a  c a s e ,   t he   t e m p e r a t u r e   a c h i e v i n g  

t h e   same  e f f e c t   as  by  t he   a p p a r a t u s   of  the   h e a t   medium  o r  

e l e c t r i c   h e a t i n g   t y p e   is   d e t e r m i n e d   and  t a k e n   as  t h e  

d i s t i l l a t i o n   t e m p e r a t u r e .   With  t he   c e n t r i f u g a l   a p p a r a t u s ,  

t h e   f i l m   is   t h i n ,   t he   r e t e n t i o n   t i m e   ( t h e   p e r i o d   of  t i m e  



-1  T 
EP  0  392  018  A1  ,.  > „ * . „ '   , : > \  

-  20  -  

d u r i n g   wh ich   the   m a t e r i a l   is   h e a t e d   a t   t he   e v a p o r a t i o n  

s u r f a c e )   is   of  the   o r d e r   of  s e c o n d s ,   and  t he   a c t u a l  

m a t e r i a l   h e a t i n g   t e m p e r a t u r e   is   s o m e w h a t   l o w e r   t h a n   t h e  

t e m p e r a t u r e   r e a d i n g .   Wit  the   r o t a r y   t h i n   f i l m   t y p e ,   t h e  

f i l m   is   t h i c k ,   and  the   r e t e n t i o n   t i m e   is   l o n g e r ,   e . g . ,  

s e v e r a l   m i n u t e s .  

In  any  c a s e ,   t he   vacuum  d i s t i l l a t i o n   s t e p   (2)  o f  

t he   p r e s e n t   i n v e n t i o n   r e m o v e s   the   p e s t i c i d e s   as  i n t e n d e d  

s u b s t a n t i a l l y   w i t h o u t   e n t a i l i n g   the   d e g r a d a t i o n   of  t h e  

l a n o l i n .  

The  p e s t i c i d e   c o n t e n t s   of  l a n o l i n s   f o r   use   a s  

m a t e r i a l s   v a r y   w i d e l y .   For  e x a m p l e ,   y-BEC,  DLD,  DZN,  CVP 

and  the   l i k e   can  be  p r e s e n t   in  c o n s i d e r a b l y   l a r g e  

q u a n t i t i e s .   When  such   a  m a t e r i a l   is   t r e a t e d   by  t he   s t e p  

(2)  s i n g l y ,   t he   p e s t i c i d e s   can  be  r e m o v e d ,   bu t   t oo   low  a  

y i e l d   or  w a t e r   u p t a k e   c o u l d   r e s u l t .   In  t h i s   c a s e ,   i t   i s  

s u i t a b l e   to  p e r f o r m   the   s t e p   (2)  in  c o m b i n a t i o n   w i t h   t h e  

f o r e g o i n g   s t e p   (1)  or  w i t h   the   s t e p   (3)  to  be  d e s c r i b e d  

b e l o w .  

In  the   s t e p   (3)  of  the   p r e s e n t   i n v e n t i o n ,   a  

m a t e r i a l   l a n o l i n   is  b r o u g h t   i n t o   c o n t a c t   w i t h   a  r e s i n  

a b o u t   10  to  a b o u t   250  a n g s t r o m s   in  p o r e   s i z e   and  s e l e c t e d  

f rom  among  a  r e s i n   h a v i n g   a  s k e l e t o n   of  s t y r e n e - d i v i n y l  

b e n z e n e ,   r e s i n   h a v i n g   a  s k e l e t o n   of  a c r y l i c   e s t e r   a n d  

p o l y s t y r e n e   r e s i n ,   or  w i t h   c r y s t a l l i n e   a l u m i n o s i l i c a t e  
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a b o u t   9  to  a b o u t   13  a n g s t r o m s   in  v o i d   s i z e ,   w h e r e b y   t h e  

p e s t i c i d e   r e s i d u e s   in  t he   m a t e r i a l   l a n o l i n   a r e   s e l e c t i v e l y  

a d s o r b e d   by  the   r e s i n   or  t he   s i l i c a t e   fo r   r e m o v a l .  

We  have  c o n d u c t e d   i n t e n s i v e   r e s e a r c h   on  v a r i o u s  

a d s o r b e n t s   and  the   l i k e   and  f o u n d   t h a t   p e s t i c i d e   r e s i d u e s  

can  be  s e l e c t i v e l y   r emoved   f rom  l a n o l i n s   w i t h o u t  

s u b s t a n t i a l l y   a l t e r i n g   the   c h a r a c t e r i s t i c s   t h e r e o f   w i t h  

use   of  t he   a b o v e - s p e c i f i e d   t h r e e   k i n d s   of  r e s i n s   a n d  

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

t h e r e o f   i s   c o n s i d e r a b l y   l a r g e r   t h a n   the   d i a m e t e r   o f  

m o l e c u l e s   of  the   p e s t i c i d e s   and  l a n o l i n s ,   a s s u m i n g   t h a t  

t he   m o l e c u l e s   a r e   s p h e r i c a l .   A l t h o u g h   the   r e a s o n   why  t h e  

p e s t i c i d e s   a r e   s e l e c t i v e l y   r e m o v a b l e   u s i n g   t h e s e   f o u r  

k i n d s   of  s p e c i f i c   a d s o r b e n t s   s t i l l   r e m a i n s   to  b e  

c l a r i f i e d ,   t he   p r i n c i p l e   is  c o n s i d e r e d   to  be  a  m o l e c u l a r  

s i e v e   e f f e c t   and  s e l e c t i v e   a d s o r p t i o n   u t i l i z i n g   t h e  

a f f i n i t y   of  the   a d s o r b e n t   fo r   t he   p e s t i c i d e s   u n l i k e   common 

a d s o r p t i o n   c h r o m a t o g r a p h y   w h e r e i n   s i l i c a   ge l   or  t he   l i k e  

is   u s e d   to  u t i l i z e   t he   d i f f e r e n c e   in  p o l a r i t y .   M o r e  

s p e c i f i c a l l y ,   when  a  s a m p l e   is   p a s s e d   t h r o u g h   a  c o l u m n   o f  

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

s t r u c t u r e ,   the   m o l e c u l e s   h a v i n g   a  s p e c i f i c   s i z e   p e n e t r a t e  

i n t o   and  d i f f u s e   t h r o u g h   ge l   p a r t i c l e s ,   w h i l e   t h e  

m o l e c u l e s   l a r g e r   t h a n   the   o p e n i n g s   of  t he   r e t i c u l a r  

s t r u c t u r e   of  the   ge l   p a s s   o u t s i d e   the   g e l ,   f a i l i n g   t o  
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d i f f u s e   i n t o   the   g e l .   The  amoun t   of  a d s o r p t i o n   o f  

m o l e c u l e s   p a s s i n g   t h r o u g h   t he   ge l   d i f f e r s   w i t h   t h e   s h a p e  

and  s i z e   of  m o l e c u l e s ,   a f f i n i t y   t h e r e o f   w i t h   t h e  

a d s o r b e n t ,   e t c .   I t   a p p e a r s   t h a t   t h i s   d i f f e r e n c e   i s  

u t i l i z e d   fo r   the   s e p a r a t i o n   of  t he   p e s t i c i d e   f rom  t h e  

l a n o l i n s .  

E x a m p l e s   of  r e s i n s   h a v i n g   a  s k e l e t o n   of  s t y r e n e -  

d i v i n y l b e n z e n e   fo r   use   in  t he   s t e p   (3)  is   A m b e r l i t e   XAD-2 

(90  a n g s t r o m s   in  p o r e   s i z e ) ,   same  XAD-4  (40  a n g s t r o m s   i n  

p o r e   s i z e ) ,   same  XAD-2000  (45  a n g s t r o m s   in  p o r e   s i z e )   ( a l l  

p r o d u c t s   of  J a p a n   O r g a n o   C o . ,   L t d . )   and  the   l i k e .  

E x a m p l e s   of  r e s i n s   h a v i n g   a  s k e l e t o n   of  a c r y l i c   e s t e r   a r e  

A m b e r l i t e   XAD-7  (90  a n g s t r o m s   in  p o r e   s i z e ) ,   same  XAD-8 

(90  a n g s t r o m s   in  p o r e   s i z e )   ( b o t h   p r o d u c t s   of  J a p a n   O r g a n o  

C o . ,   L t d . )   and  the   l i k e .   E x a m p l e s   of  p o l y s t y r e n e   r e s i n s  

a r e   A m b e r l i t e   XAD-16  (100  a n g s t r o m s   in  p o r e   s i z e ,   p r o d u c t  

of  J a p a n   O r g a n o   C o . ,   L t d . ) ,   Dowex  MWA-1  ( p r o d u c t   of  T h e  

Dow  C h e m i c a l   Company)  and  the   l i k e .   An  e x a m p l e   o f  

c r y s t a l l i n e   a l u m i n o s i l i c a t e   is   s y n t h e t i c   Z e o l i t e .  

A  more  d e t a i l e d   d e s c r i p t i o n   w i l l   be  g i v e n   of  t h e  

s t e p   (3)  of  the   i n v e n t i o n   w h e r e i n   t he   a d s o r b e r   is   u s e d .  

F i r s t ,   a  m a t e r i a l   l a n o l i n   i s   d i s s o l v e d   in  an  o r g a n i c  

s o l v e n t   to  p r e p a r e   a  s o l u t i o n   wh ich   is   to  be  t r e a t e d .   T h e  

s o l u t i o n   is  p a s s e d   t h r o u g h   a  co lumn   p a c k e d   w i t h   t h e   a b o v e -  

s p e c i f i e d   a d s o r b e n t   in  an  amoun t   not   e x c e e d i n g   t h e  
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a d s o r p t i o n   c a p a c i t y   of  the   a d s o r b e n t .   The  o r g a n i c   s o l v e n t  

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

l a n o l i n   r e m a i n i n g   in  t he   co lumn   by  the   s o l v e n t .   T h e  

t e m p e r a t u r e   of  the   co lumn  is   t h e r e a f t e r   r a i s e d   or  a  

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

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

a d s o r b e n t .   The  l a n o l i n   r e s u l t i n g   f rom  the   r e p l a c e m e n t   c a n  

be  r e u s e d   as  i t   is  as  t he   m a t e r i a l   s o l u t i o n .   E x a m p l e s   o f  

u s e f u l   s o l v e n t s   a r e   t h o s e   wh ich   e x e r t   no  a d v e r s e   i n f l u e n c e  

on  t he   a d s o r b e n t   and  a r e   s m a l l e r   t h a n   l a n o l i n s   i n  

m o l e c u l a r   s i z e   and  in  w h i c h   l a n o l i n s   a r e   h i g h l y   s o l u b l e ,  

s u c h   as  i s o p r o p a n o l ,   e t h a n o l ,   m e t h a n o l ,   h e x a n e ,   h e p t a n e ,  

b e n z e n e ,   a c e t o n e   and  the   l i k e .  

The  c o n d i t i o n s   u n d e r   w h i c h   t he   a d s o r p t i o n   c o l u m n  

is   u s e d ,   such   as  the   s o l u t i o n   p a s s i n g   v e l o c i t y ,   a r e   t h o s e  

u s u a l l y   e m p l o y e d   fo r   c o l u m n s   of  t h i s   t y p e .   The  s p a c e  

v e l o c i t y   to  be  u sed   is   a b o u t   0 .1   to  a b o u t   1 0 .  

S i n c e   p h y s i c a l   a d s o r p t i o n   p r e d o m i n a t e s   t h e  

a d s o r p t i o n   t r e a t m e n t ,   t he   l o w e r   t he   t e m p e r a t u r e ,   t h e  

g r e a t e r   is   t he   amount   of  a d s o r p t i o n   and  the   b e t t e r ,  

w h e r e a s   in  t h i s   c a s e ,   t h e r e   is  t he   d i s a d v a n t a g e   t h a t   t h e  

s o l u t i o n   to  be  p a s s e d   has  a  l o w e r   c o n c e n t r a t i o n   a n d  

r e q u i r e s   an  i n c r e a s e d   amount   of  s o l v e n t   b e c a u s e   l a n o l i n s  

a r e   l e s s   s o l u b l e .   With  t h i s   c o n s i d e r e d ,   i t   i s   d e s i r e d  

t h a t   t he   t r e a t m e n t   t e m p e r a t u r e   c o n d i t i o n   be  u s u a l l y   in  t h e  
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r a n g e   of  room  t e m p e r a t u r e   to  a b o u t   6 0 ° C .  

The  a d s o r b e n t   can  be  r e g e n e r a t e d   by  u s i n g   a  

d i f f e r e n t   k i n d   of  s o l v e n t   or  r a i s i n g   the   t e m p e r a t u r e   o f  

the   c o l u m n   to  t h e r e b y   d e s o r b   the   a d s o r b e d   p e s t i c i d e s .  

A l t h o u g h   the   d e s o r p t i o n   t e m p e r a t u r e   is   l i m i t e d   u s u a l l y   b y  

the   b o i l i n g   p o i n t   of  t he   s o l v e n t   u s e d ,   t e m p e r a t u r e s   h i g h e r  

t h a n   the   b o i l i n g   p o i n t   can  be  u t i l i z e d   i f   p r e s s u r e   i s  

a p p l i e d   to  the   i n t e r i o r   of  t he   c o l u m n .   The  p r e s e n t   s t e p  

(3)  can  be  p e r f o r m e d   by  p r e p a r i n g   a  p l u r a l i t y   o f  

a d s o r p t i o n   c o l u m n s ,   u s i n g   one  of  them  s e l e c t i v e l y   a n d  

e f f e c t i n g   r e g e n e r a t i o n   by  d e s o r p t i o n   f o r   t he   o t h e r  

c o l u m n ( s )   in  the   m e a n t i m e .   T h i s   m e t h o d   p e r m i t s   a  

c o n t i n u o u s   t r e a t m e n t   by  r e p e a t i n g   a d s o r p t i o n   a n d  

d e s o r p t i o n .  

Thus ,   l a n o l i n s   can  be  r e f i n e d   by  t he   p r e s e n t  

s t e p   (3)  as  c o n t e m p l a t e d .  

Our  r e s e a r c h   has   r e v e a l e d   t h a t   t h e   s t e p   (3)  i s  

e f f e c t i v e   not   o n l y   fo r   WG,  l a n o l i n   and  l i k e   e s t e r s   b u t  

a l s o   f o r   l a n o l i n   a l c o h o l s ,   l a n o l i n   f a t t y   a c i d s ,   e t c .   w h i c h  

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

r e s i d u e s   can  i n g e n i o u s l y   be  r emoved   by  the   s t e p   (3)  a l s o  

f rom  t h e s e   m a t e r i a l s   w i t h o u t   s u b s t a n t i a l l y   a l t e r i n g   t h e  

c h a r a c t e r i s t i c s   t h e r e o f .   The  p r e s e n t   i n v e n t i o n   t h e r e f o r e  

i n c l u d e s   the   p r o c e s s   fo r   t r e a t i n g   or  r e f i n i n g   s u c h   l a n o l i n  

a l c o h o l s   and  l a n o l i n   f a t t y   a c i d s .  
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The  p r e s e n t   i n v e n t i o n   f u r t h e r   i n c l u d e s   a  p r o c e s s  

c o m p r i s i n g   the   s t e p s   (1)  to  (3)  in  an  o p t i o n a l   o r d e r   o f  

c o m b i n a t i o n .  

E x a m p l e s   of  p r e f e r r e d   c o m b i n a t i o n s   a r e   t he   s t e p  

(1)  and  the   s t e p   (2)  f o l l o w i n g   the   s t e p   ( 1 ) ,   t h e   s t e p   ( 1 )  

and  t h e   s t e p   (2)  in  an  o p t i o n a l   o r d e r ,   the   s t e p   (2)  a n d  

t h e   s t e p   (3)  in  an  o p t i o n a l   o r d e r ,   and  a l l   t he   s t e p s   ( 1 )  

to   ( 3 ) .  

A c c o r d i n g l y ,   t he   p r o c e s s   of  t he   p r e s e n t  

i n v e n t i o n   a f f o r d s   h i g h l y   r e f i n e d   l a n o l i n s   w h i c h   a r e  

e x c e l l e n t   in  s a f e t y   as  d e s i r e d   and  s a t i s f a c t o r y   i n  

q u a l i t y .  

The  p r e s e n t   i n v e n t i o n   w i l l   be  d e s c r i b e d   b e l o w   i n  

g r e a t e r   d e t a i l   w i t h   r e f e r e n c e   to  e x a m p l e s ,   in  w h i c h   t h e  

f o l l o w i n g   m e t h o d s   were   u s e d   fo r   d e t e r m i n i n g  

c h a r a c t e r i s t i c s   v a l u e s   of  l a n o l i n s   and  fo r   a n a l y z i n g   a n d  

d e t e r m i n i n g   p e s t i c i d e s .  

D e t e r m i n a t i o n   of  C h a r a c t e r i s t i c s   V a l u e s   of  L a n o l i n s  

GH  ( G a r d n e r   -  H o l d t )   : 

A c c o r d i n g   to  " S t a n d a r d   M e t h o d s   f o r   the   A n a l y s i s   o f  

O i l s ,   F a t s   and  D e r i v a t i v e s , "   2.3  -  1 .3   -  71,  G a r d n e r  

M e t h o d ,   e s t a b l i s h e d   by  The  J a p a n   Oi l   C h e m i s t s '  

S o c i e t y )   . 

MP  ( m e l t i n g   p o i n t ) :  

A c c o r d i n g   to  J ISC1  (The  J a p a n e s e   S t a n d a r d s   o f  

C o s m e t i c   I n g r e d i e n t s )   -  44,  Rule   2 .  
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DP  ( d r o p p i n g   p o i n t ) :  

A c c o r d i n g   to  J I S C 1 - 1 3 .  

AV  ( a c i d   v a l u e )   : 

A c c o r d i n g   to  J I S C 1 - 1 6 .  

SV  ( s a p o n i f i c a t i o n   v a l u e ) :  

A c c o r d i n g   to  J I S C 1 - 1 4   ( 2 . 0 - g ,   4 -Hour   M e t h o d ) .  

OHV  ( h y d r o x y   v a l u e ) :  

A c c o r d i n g   to  J I S C 1 - 2 2 .  

IV  ( i o d i n e   v a l u e ) :  

A c c o r d i n g   to  J I S C 1 - 4 5   ( 1 . 0 - g ,   Hanus  M e t h o d ) .  

W/U  ( w a t e r   u p t a k e ) :  

A  s a m p l e   (10  g)  is   p l a c e d   i n t o   a  m o r t a r ,   k n e a d e d   t o  

the   s t a t e   of  an  o i n t m e n t   w i t h   a d d i t i o n   of  a  s m a l l  

amoun t   of  w a t e r ,   and  f u r t h e r   t h o r o u g h l y   k n e a d e d   w i t h  

a d d i t i o n   of  w a t e r   to  d e t e r m i n e   an  end  p o i n t   a t   w h i c h  

w a t e r   d r o p s   r e m a i n   d e s p i t e   c o n t i n u e d   k n e a d i n g .   T h e  

w a t e r   u p t a k e   is  c a l c u l a t e d   f rom  the   f o l l o w i n g  

e q u a t i o n .  

W/U  (%)  =  A r a o ^ t   °f   w a t e r   a d d e d   (ml)  x  1 0 0  
W e i g h t   of  s a m p l e   ( g )  

L/DL  r a t i o :  

D e t e r m i n e d   f rom  a  gas  c h r o m a t o g r a m   of  an  u n s a p o n i f i e d  

p r o d u c t   of  s a m p l e .  

H y d r o g e n   c o n s u m p t i o n :  

A c c o r d i n g   to  t he   m e t h o d   a l r e a d y   d e s c r i b e d .  
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M e t h o d   of  A n a l y s i s   and  Q u a n t i t a t i v e   D e t e r m i n a t i o n   of  P e s t i c i d e s  

{1)  C l e a n   up  ( m e t h o d   a ) :  

A  s a m p l e   ( 0 . 5   g)  is   d i s s o l v e d   in  h e x a n e   a n d  

c h a r g e d   i n t o   an  a c t i v i t y - a d j u s t e d   co lumn   of  F l o r i s i l   PR 

( p r o d u c t   of  F l o r i d i n   C o . ) /   m e a s u r i n g   20  mm  in  d i a m e t e r   a n d  

300  mm  in  l e n g t h ,   f o l l o w e d   by  e l u t i o n   w i t h   300  ml  of  a  

m i x t u r e   of  h e x a n e / d i c h l o r o m e t h a n e   ( 8 0 / 2 0 )   and  300  ml  of  a  

m i x t u r e   of  h e x a n e / d i e t h y l   e t h e r   ( 8 5 / 1 5 ) .   T h e  

h e x a n e / d i c h l o r o m e t h a n e   f r a c t i o n   (A)  and  the   h e x a n e / d i e t h y l  

e t h e r   f r a c t i o n   (B)  a r e   c o n c e n t r a t e d   to  5  ml  by  u s i n g   a  

K u d e r n a - D a n i s h   c o n c e n t r a t o r .  

C l e a n   up  ( m e t h o d   b ) :  

A  s a m p l e   ( 1 . 0   g)  is   d i s s o l v e d   in  10  ml  o f  

d i c h l o r o m e t h a n e ,   and  a  5-ml   p o r t i o n   of  the   s o l u t i o n   i s  

c h a r g e d   i n t o   a  ge l   c h r o m a t o g r a m   co lumn   p r e p a r e d   by  p a c k i n g  

B i o b e a d s   SX3  ( p r o d u c t   of  B i o - R a d   L a b o r a t o r i e s )   i n t o   a  

g l a s s   c o l u m n ,   25  mm  in  i n s i d e   d i a m e t e r   and  1000  mm  i n  

l e n g t h ,   to  a  h e i g h t   of  780  mm.  D i c h l o r o m e t h a n e   is   p a s s e d  

t h r o u g h   the   co lumn   a t   a  r a t e   of  4  m l / m i n   fo r   e l u t i o n ,  

g i v i n g   an  e s t e r   f r a c t i o n ,   a  f r e e   a l c o h o l   and  an  o r g a n o -  

p h o s p h o r u s   p e s t i c i d e   f r a c t i o n   (A)  ,  and  an  o r g a n o c h l o r i n e  

p e s t i c i d e   f r a c t i o n   (B)  in  t h i s   o r d e r .   Each  of  t h e s e  

f r a c t i o n s   is   c o n c e n t r a t e d   as  s u b s t i t u t e d   w i t h   h e x a n e   u s i n g  

t h e   same  c o n c e n t r a t o r   as  in  t he   m e t h o d   a .  

(2)  Me thod   of  q u a n t i t a t i v e   d e t e r m i n a t i o n :  
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The  f r a c t i o n s   (A)  and  (B)  o b t a i n e d   by  t he   a b o v e  

c l e a n   up  m e t h o d s   a r e   q u a n t i t a t i v e l y   d e t e r m i n e d   by  t h e  

a b s o l u t e   c a l i b r a t i o n   c u r v e   m e t h o d   u s i n g   GLC-ECD  ( G C - 1 4 A ,  

p r o c u c t   of  S h i m a d z u   C o r p o r a t i o n   or  # 2 6 3 - 3 0 ,   p r o d u c t   o f  

H i t a c h i   L t d . )   or  GLC-FPD  ( # 2 6 3 - 5 0 ,   p r o d u c t   of  H i t a c h i  

L t d . )   . 

The  d e t e c t i o n   l i m i t s   (ppm)  of  q u a n t i t a t i v e  

d e t e r m i n a t i o n   f o r   c o m p o u n d s   a r e   as  f o l l o w s .   V a l u e s   b e l o w  

t h e s e   l i m i t s   a r e   r e f e r r e d   to  as  " n o t   d e t e c t e d   ( N D ) . "  

P e s t i c i d e s   S t e p   (1)  S t e p s   ( 2 ) ,   ( 3 )  

a , B , 6 - B H C   0 . 0 0 2   0 . 0 0 0 4  

Y-BHC  0 . 0 0 2   0 . 0 0 0 4  

HCB  0 . 0 0 1   0 . 0 0 0 2  

ALD  0 . 0 0 3   0 . 0 0 0 5  

Y-CD  0 . 0 0 4   0 . 0 0 0 5  

DDE  0 . 0 0 3   0 . 0 0 0 5  

DLD  0 . 0 0 5   0 . 0 0 0 6  

END  0 . 0 0 6   0 . 0 0 0 8  

o ,p -DDT  0 . 0 1   0 . 0 0 1   ~ 

p , p ' - D D T   0 . 0 1 7   0 . 0 0 1  

DZN  0 .01   0 . 0 1  

DCP  0 .01   0 . 0 1  

BPE  0 .01   0 . 0 1  

a-CVP  0 .01   0 . 0 1  

B-CVP  0 .01   0 . 0 1  
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Among  the   p e s t i c i d e s   l i s t e d   a b o v e ,   t h o s e   n o t  

p r e s e n t   in  the   m a t e r i a l s   t r e a t e d   in  E x a m p l e s   a r e   n o t  

a l w a y s   g i v e n ,   and  the   amoun t   of  t he   compound   t h e   i s o m e r s  

of  w h i c h   a r e   not   d i s t i n g u i s h e d   is   t he   c o m b i n e d   a m o u n t   o f  

t h e   i s o m e r s .  

E x a m p l e s   1  to  9  a r e   a c c o r d i n g   to  t he   s t e p   (1)  o f  

t h e   p r e s e n t   i n v e n t i o n .  

E x a m p l e   1 

Wool  g r e a s e   ( h e r e i n a f t e r   r e f e r r e d   to  as  "WG", 

300  g)  was  r e f i n e d   in  t he   p r e s e n c e   of  0.9  g - o f   a  

s t a b i l i z e d   n i c k e l   powder   c a t a l y s t   (N103SD,  p r o d u c t   o f  

N i k k i   C h e m i c a l   Co . ,   L t d . )   u n d e r   t he   c o n d i t i o n s   of  h y d r o g e n  

p r e s s u r e   of  3  kg/cm2  G,  t e m p e r a t u r e   of  180°C,   s t i r r i n g  

s p e e d   of  900  rpm  and  r e a c t i o n   t i m e   of  4  h o u r s ,   u s i n g   a  

5 0 0 - m l   a u t o c l a v e   of  t he   v e r t i c a l   t y p e   e q u i p p e d   w i t h   a n  

e l e c t r o m a g n e t i c   s t i r r e r .   A f t e r   t he   t r e a t m e n t ,   t h e  

c a t a l y s t   was  f i l t e r e d   o f f .  

T a b l e   1  shows  the   p e s t i c i d e   c o n t e n t s   a n d  

c h a r a c t e r i s t i c s   of  t he   m a t e r i a l   WG  and  the   r e f i n e d   p r o d u c t  

o b t a i n e d .  
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T a b l e   1 

M a t e r i a l   WG  T r e a t e d   WG 

P e s t i c i d e s   (ppm)  

DLD  1 .49   0 . 1 1  

a-BHC  0 .01   ND 

6 ,y-BHC  0 . 1 3   ND 

DDE  ND  ND 

DZN  6.0  ND 

C h a r a c t e r i s t i c s  

MP  (°C)  42 .8   4 2 . 5  

AV  3.9  8 . 0  

SV  102  9 7 . 5  

W/U  (%)  200  3 2 0  

GH  13  15  

H y d r o g e n   c o n s u m p t i o n   -  0 . 0 2 4  
( w t . % )  

L/DL  r a t i o   -  0 . 5 7  

E x a m p l e   2 

The  same  r e f i n i n g   t r e a t m e n t   as  in  E x a m p l e   1  w a s  

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

as  "GA")  in  p l a c e   of  WG. 

L ike   T a b l e   1,  T a b l e   2  b e l o w   shows  t he   r e s u l t s .  
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T a b l e   2 

M a t e r i a l   GA  T r e a t e d   GA 

P e s t i c i d e s   (ppm)  

DLD  2 .70   ND 

a-BHC  0 .05   ND 

B,y-BHC  0 .15   ND 

DDE  0 .18   ND 

DZN  Io50  ND 

C h a r a c t e r i s t i c s  

MP  (°C)  41 .8   4 2 . 0  

AV  0.5  0o7  

SV  101  9 7 . 8  

IV  28  25 

W/U  (%)  200  2 9 0  

GH  8  10 

H y d r o g e n   c o n s u m p t i o n   -  0 . 0 2 9  
( w t . % )  

L/DL  r a t i o   -  0 . 6  
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E x a m p l e s   3 - 6  

The  same  r e f i n i n g   t r e a t m e n t   as  in  E x a m p l e   1  w a s  

c o n d u c t e d   u s i n g   the   same  a u t o c l a v e   w i t h   t he   e x c e p t i o n   o f  

e m p l o y i n g   the   common  c o n d i t i o n s   of  200  g  of  WG,  R a n e y  

n i c k e l   c a t a l y s t   (N154D,  p r o d u c t   of  N i k k i   C h e m i c a l   C o . ,  

L t d . ) /   2  g  c a l c u l a t e d   as  a l l o y ,   s t i r r i n g   s p e e d   of  1 1 0 0  

rpm,  r e a c t i o n   t ime   of  4  h o u r s ,   and  v a r y i n g   t e m p e r a t u r e s  
*  ■ 

and  h y d r o g e n   p r e s s u r e s   as  l i s t e d   in  T a b l e   3 .  

T a b l e   3  b e l o w   shows  the   d i f f e r e n t   r e a c t i o n  

c o n d i t i o n s   and  the   p e s t i c i d e   c o n t e n t s   and  c h a r a c t e r i s t i c s  

of  t h e   m a t e r i a l   WG  and  t h e   r e f i n e d   p r o d u c t s   o b t a i n e d .  
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T a b l e   3 

Example   No.  3  4  5  6 

T e m p e r a t u r e   (°C)  120  120  100  1 3 0  

P r e s s u r e   ( k g / c m 2 )   40  3  5  5 

H y d r o g e n   c o n s u m p t i o n   (wt .%)  0 . 0 0 8   0 . 0 0 7   0 . 0 0 7   0 . 0 0 9  

M a t e r i a l   T r e a t e d   T r e a t e d   T r e a t e d   T r e a t e d  
WG  WG  WG  WG  WG 

P e s t i c i d e s   (ppm)  

DLD  1 .95   0 .02   0.-10.  0 . 1 0   0 . 0 8  

ALD  2 .35   ND  0 .09   ND  ND 

END  0 .25   0 .01   0 .09   0 . 0 9   0 . 0 3  

BHC  1 .75   0 .12   0 .15   0 . 1 6   0 . 1 0  

DDT  1 .85   0 .03   0 .08   0 . 0 6   0 . 0 5  

DDE  0 .15   0 ,04   0 .02   0 . 0 2   ND 

DZN  1 .85   ND  ND  ND  ND 

C h a r a c t e r i s t i c s  

MP  (°C)  42 .0   42 .8   42 .6   4 2 . 5   4 2 . 8  

IV  28  26  27  27  
'  

26  

GH  13  13  13  13  14  
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E x a m p l e s   7  and  8 

The  same  r e f i n i n g   t r e a t m e n t   as  in  E x a m p l e   1  w a s  

c o n d u c t e d   u s i n g   the   same  a u t o c l a v e   w i t h   t he   e x c e p t i o n   o f  

e m p l o y i n g   the   c o n d i t i o n s   of  300  g  of  GA,  0 .9  g  of  c o p p e r -  

c h r o m i u m   c a t a l y s t   powder   (N203SD,  p r o d u c t   of  N i k k i  

C h e m i c a l   C o . ,   L t d . ) ,   h y d r o g e n   p r e s s u r e   of  3  k g / c m 2   G,  

s t i r r i n g   s p e e d   of  900  rpm  and  r e a c t i o n   t i m e   of  3  h o u r s   a t  

180°C  ( E x a m p l e   7)  or  160°C  ( E x a m p l e   8 ) .   L i k e   T a b l e   1 ,  

T a b l e   4  shows  the   r e s u l t s .  
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T a b l e   4 

Example   No.  7  8 

M a t e r i a l   GA  T r e a t e d   GA  T r e a t e d   GA 

P e s t i c i d e s   (ppm)  

DLD  0 .95   ND  ND 

ALD  ND  ND  ND 

END  0 .06   ND  0 . 0 2  

BHC  0o20  0 .01   0 . 0 5  

DDT  0 .20   ND  0 . 0 5  

DDE  0 .07   0 .03   0 . 0 5  

DZN  1 5 . 0   ND  ND 

C h a r a c t e r i s t i c s  

MP  (°C)  43 .0   42 .9   4 2 . 5  

GH  8  11  10  

H y d r o g e n   c o n s u m p t i o n   (wt .%)   0 . 0 1 2   0 . 0 1 3  

L/DL  r a t i o   0 .9  0 . 8  
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E x a m p l e   9 

The  same  r e f i n i n g   t r e a t m e n t   as  in  E x a m p l e   1  w a s  

c o n d u c t e d   u s i n g   the   same  a u t o c l a v e   w i t h   t he   e x c e p t i o n   o f  

e m p l o y i n g   the   c o n d i t i o n s   of  300  g  of  GA,  Raney   n i c k e l  

c a t a l y s t   (N154D,  p r o d u c t   of  N i k k i   C h e m i c a l   C o . ,   L t d . ) /   3  g  

c a l c u l a t e d   as  a l l o y ,   h y d r o g e n   p r e s s u r e   of  5  k g / c m 2   G,  

t e m p e r a t u r e   of  120°C,   s t i r r i n g   s p e e d   of  1100  rpm  a n d  

r e a c t i o n   t ime   of  1  h o u r .   T a b l e   5  shows  t he   p e s t i c i d e  

c o n t e n t s   and  c h a r a c t e r i s t i c s   v a l u e s   of  t he   t r e a t e d   GA 

o b t a i n e d   a l o n g   w i t h   t h o s e   of  t he   m a t e r i a l   GA. 
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T a b l e   5 

M a t e r i a l   GA  T r e a t e d   GA 

P e s t i c i d e s   ( p p m )  

DLD  2 .10   ND 

ALD  1 .60   ND 

END  1 .80   ND 

Y-BHC  2 .10   ND 

o ,p -DDT  1 . 9 0   0 . 0 9  

p ,p9~DDT  3 .20   0 . 1 5  

DZN  10 .9   ND 

BPE  4 .04   .-ND 

DCP  4 .43   ND 

C h a r a c t e r i s t i c s  

MP  (°C)  40 .8   3 9 . 0  

AV  0 .5   0 . 6  

SV  99 .7   9 8 . 9  

IV  27 .0   2 4 . 2  

OHV  35 .8   3 7 . 4  

POV  31 .5   1 1 . 4  

W/U  (%)  430  4 3 0  

GH  8  8 

H y d r o g e n   c o n s u m p t i o n   0 » 0 1 7  
( w t . % )  

L/DL  r a t i o   0 . 9 2  
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C o m p a r a t i v e   Example   1 

L a n o l i n   (5  kg)  was  c h a r g e d   i n t o   a  b a t c h w i s e  

d e o d o r i z i n g   can  ( a m o u n t   of  one  b a t c h   =  5  kg,  h e a t a b l e   w i t h  

h e a t   medium  o i l )   m a n u f a c t u r e d   by  Y o s h i o   S e i s a k u s h o   a n d  

t r e a t e d   by  i n t r o d u c i n g   s t e a m   i n t o   t he   can  u n d e r   t h e  

c o n d i t i o n s   of  t e m p e r a t u r e   of  220°C  and  p r e s s u r e   of  9  to  25  

mm  Hg  (11  mm  Hg  or  18  mm  Hg  on  the   a v e r a g e ) .   T h e  

t r e a t m e n t   w h e r e i n   s t e a m   was  u s e d   u n d e r   t he   a v e r a g e  

p r e s s u r e   of  11  mm  Hg  in  an  amoun t   of  0 .9   wt.   %  ( b a s e d   o n  

t h e   l a n o l i n )   w i l l   be  r e f e r r e d   to  as  " t r e a t m e n t   1 . "   T h e  

t r e a t m e n t   w i t h   s t e a m   u n d e r   the   a v e r a g e   p r e s s u r e   of  18  mm 

Hg  in  an  amount   of  2 .8   wt.   %  ( b a s e d   on  the   l a n o l i n )   w i l l  

be  r e f e r r e d   to  as  " t r e a t m e n t   2 . "  

L i k e   T a b l e   1,  T a b l e   6  b e l o w   shows  t he   r e s u l t s  

o b t a i n e d .  
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T a b l e   6 

T r e a t m e n t  

M a t e r i a l   1  2 

P r e s t i c i d e s   ( p p m )  

o-BHC  0 .02   0 .01   ND 

Y-BHC  0 .05   0 .04   0 . 0 2  

p , p ' - D D E   0 .11   0 .07   0 . 0 7  

DLD  0 ,64   0 .64   0 . 3 7  

C h a r a c t e r i s t i c s  

GH  8  12  13  

T r e a t i n g   t i m e   ( h r )   0  1 3  
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T a b l e   6  r e v e a l s   t h a t   DLD  is   d i f f i c u l t   to  r e m o v e  

even   when  the   m a t e r i a l   is   d e o d o r i z e d   by  0 .9  %  and  s t i l l  

e x h i b i t s   a  r e s i d u a l   r a t i o   of  58%  even   when  a b o u t   3% 

d e o d o r i z a t i o n   is   a c h i e v e d   o v e r   a  l ong   p e r i o d   of  t i m e ,  

i n d i c a t i n g   t h a t   i t   is   i m p o s s i b l e   to  remove   the   p e s t i c i d e  

to  a  l e v e l   be low  the   t a r g e n t   v a l u e   of  0 .2   ppm.  Even  t h e  

o n e - h o u r   t r e a t m e n t   d i s c o l o r e d   the   l a n o l i n   f rom  8  to  12  i n  

c o l o r   and  is   t h e r e f o r e   u n d e s i r a b l e .  

E x a m p l e s   a r e   g i v e n   be low  w h e r e i n   the   s t e p   (2)  o f  

t h e   p r e s e n t   i n v e n t i o n   was  p e r f o r m e d .  

E x a m p l e   10  

L a n o l i n   as  a  m a t e r i a l   c o n t a i n i n g   the   f o l l o w i n g  

p e s t i c i d e s   was  s u b j e c t e d   to  vacuum  d i s t i l l a t i o n   a t   60  x  

10~3  to  70  x  10~3  mm  Hg  a t   220  or  270°C  ( t e m p e r a t u r e   o f  

h e a t   medium)   u s i n g   a  c e n t r i f u g a l   m o l e c u l a r   d i s t i l l e r  

( 0 . 1 W 2 ,   p r o d u c t   of  ULVAC  C o r p o r a t i o n ) .   T a b l e   7  shows  t h e  

r e s u l t s   ( c o n c e n t r a t i o n s   of  p e s t i c i d e   r e s i d u e s   ( p p m ) ,  

y i e l d s ,   c h a r a c t e r i s t i c s   v a l u e s )   a c h i e v e d   at   t he   d i f f e r e n t  

t e m p e r a t u r e s .  
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T a b l e   7 

T r e a t m e n t   t e m p e r a t u r e   220°C  2 7 0 ° C  

M a t e r i a l   GA  T r e a t e d   GA  T r e a t e d   GA 

P r e s t i c i d e s   (ppm)  

a-BHC  0 . 0 3 8 4   0 . 0 0 3 2   0 . 0 0 1 5  

HCB  0 . 0 0 9 9   0 . 0 0 3 8   0 . 0 0 3 0  

Y-BHC  2 2 . 3 1 4 0   0 . 7 2 3 1   0 . 2 5 2 8  

ALD  0 . 0 1 4 3   0 . 0 0 1 9   0 . 0 0 1 4  

Y-CD  0 . 0 1 0 9   ND  0 . 0 0 0 6  

DDE  0 . 0 7 7 2   0 . 0 0 4 8   0 . 0 0 2 1  

DLD  1 . 0 6 7 4   0 . 0 6 6 5   0 . 0 2 6 0  

END  0 . 0 4 3 8   0 . 0 1 2 6   0 . 0 0 9 7  

o , p - D D T   0 . 0 1 0 1   0 . 0 0 8 3 -   0 . 0 0 6 8  

p , p ' - D D T   0 . 0 8 7 5   0 . 0 3 0 2   0 . 0 2 0 6  

DZN  1 9 . 3 8 0 0   0 . 2 9 0 0   0 . 1 1 0 0  

DCP  0 . 3 0 0 0   ND  ND 

a-CVP  0 . 9 1 0 0   0 . 0 2 0 0   ND 

6-CVP  I o l 7 0 0   0 . 0 6 0 0   ND 

BPE  0 . 2 8 0 0   0 . 0 4 0 0   ND 

Y i e l d   (%)  -  98 .3   -  9 0 . 6  

C h a r a c t e r i s t i c s  

GH  7  8  8 

AV  0 .80   0 .82   0 . 8 9  

SV  1 0 1 . 4   1 0 3 . 0   1 0 5 . 3  

OHV  34 .6   32 .3   2 3 . 2  

MP  (°C)  42 .0   42 .6   4 2 . 5  

W/U  (%)  310  321  2 5 0  
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The  a b o v e   t a b l e   r e v e a l s   t h a t   t he   t r e a t m e n t  

r e m o v e d   the   p e s t i c i d e   r e s i d u e s ,   f u l l y   r e d u c i n g   even   t h e  

c o n s i d e r a b l y   h i g h   c o n c e n t r a t i o n s   of  y-BHC,  DLD,  DZN  a n d  

CVP.  The  d i s t i l l a t i o n   t e m p e r a t u r e   of  270°C  a c h i e v e d   a  

much  h i g h e r   p e s t i c i d e   r e s i d u e   r e m o v a l   e f f e c t   w i t h   t h e  

a t t e n d a n t   e v a p o r a t i o n   of  f r e e   a l c o h o l s   f rom  l a n o l i n ,  

s l i g h t   r e d u c t i o n   of  y i e l d   and  some  v a r i a t i o n s   in  t h e  

c h a r a c t e r i s t i c s   v a l u e s ,   w h e r e a s   t h e s e   r e s u l t s   do  n o t  

s u b s t a n t i a l l y   ' i m p a i r   t he   q u a l i t y   of  t he   p r o d u c t .   The  W/U 

v a l u e   (250%)  p o s e   no  p r o b l e m ,   b e c a u s e   the   v a l u e   is   a b o v e  

200%  w h i c h   is   r e q u i r e d   of  u s u a l   u s e s .   The  d i s c o l o r a t i o n  

due  to  h e a t i n g   is   as  s l i g h t   as  an  i n c r e a s e   of  1  in  GH, 

h e n c e   no  p r o b l e m .  

E x a m p l e   11  

The  m a t e r i a l   GA  shown  b e l o w   was  d e g a s i f i e d   a t   1 

to  1 .2   mm  Hg  a t   190  to  210°C  and  t h e r e a f t e r   d i s t i l l e d   a t  

210  to  220°C  and  55  x  10~3  to  100  x  10~3  mm  Hg,  u s i n g   a  

m o l e c u l a r   d i s t i l l e r   of  t he   r o t a r y   t h i n   f i l m   t y p e   ( M S - 3 0 0 ,  

p r o d u c t   of  S h i b a t a   S c i e n t i f i c   T e c h n o l o g y   L t d . ) .  

T a b l e   8  shows  the   r e s u l t s   ( c o n c e n t r a t i o n s   o f  

p e s t i c i d e   r e s i d u e s   (ppm) ,   y i e l d ,   c h a r a c t e r i s t i c s   v a l u e s ) .  
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T a b l e   8 

M a t e r i a l   GA  T r e a t e d   GA 

P e s t i c i d e s   ( p p m )  

a-BHC  ND  ND 

HCB  0 . 0 1 7 7   0 . 0 0 6 2  

Y-BHC  0 . 0 0 7 9   0 . 0 0 7 2  

ALD  0 . 0 1 4 2   0 . 0 0 0 8  

Y-CD  0 . 0 0 6 5   0 . 0 0 4 9  

DDE  0 . 2 8 8 5   0 . 0 0 3 9  

DLD  0 . 0 6 2 7   0 . 0 0 0 7  

END  0 . 0 2 7 3   ND 

o ,p -DDT  0 . 1 0 7 5   ND 

p , p ' - D D T   1 . 1 6 7 1   ND 

DZN  0 . 0 2 0 0   ND 

DCP  •  ND  ND 

a-CVP  3 . 3 9 0 0   0 . 0 5 0 0  

8-CVP  5 . 2 5 0 0   0 . 0 8 0 0  

BPE  ND  ND 

F r a c t i o n   %  -  9 » 7  

R e s i d u e   %  -  90  .  3 

C h a r a c t e r i s t i c s  

GH  8  1 0 . 5  

AV  0.5  0 . 6  

SV  1 0 5 . 4   1 0 9 . 8  

OHV  34 .7   2 3 . 4  

MP  (°C)  42 .0   4 1 . 5  

W/U  (%)  485  4 3 0  
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The  above   t a b l e   r e v e a l s   t h a t   when  GA  w i t h  

r e l a t i v e l y   low  p e s t i c i d e   r e s i d u e   c o n t e n t s   is   t r e a t e d ,   t h e  

p e s t i c i d e   r e s i d u e   l e v e l s   a c h i e v e d   a r e   as  low  as  s e v e r a l  

ppb .   F u r t h e r   i f   t he   m a t e r i a l   GA  has   a  s u f f i c i e n t l y   h i g h  

W/U  v a l u e ,   t he   GA  r e t a i n s   a  c o n s i d e r a b l y   h i g h   W/U  v a l u e  

even   i f   t r e a t e d   a t   a  h i g h   t e m p e r a t u r e   wh ich   r e s u l t s   in  a  

s l i g h t l y   l o w e r   y i e l d .  

E x a m p l e   12 

L a n o l i n   as  a  m a t e r i a l   was  s u b j e c t e d   to  v a c u u m  

d i s t i l l a t i o n   a t   60  x  10~3  to  70  x  10"3  mm  Hg  a t   2 2 0 ° C  

( t e m p e r a t u r e   of  h e a t   medium)  u s i n g   a  c e n t r i f u g a l   m o l e c u l a r  

d i s t i l l e r   ( 0 . 1M2 ,   p r o d u c t   of  ULVAC  C o r p o r a t i o n   L t d . ) .  

T a b l e   9  shows  the   r e s u l t s   ( c o n c e n t r a t i o n s   o f  

p e s t i c i d e   r e s i d u e s   (ppm) ,   y i e l d ,   c h a r a c t e r i s t i c s   v a l u e s ) .  
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T a b l e   9 

M a t e r i a l   GA  T r e a t e d   GA 

P e s t i c i d e s   ( p p m )  

a-BHC  0 . 1 3 2 0   0 . 0 0 4 3  

HCB  0 . 0 5 7 0   0 . 0 0 1 1  

Y-BHC  1 9 . 4 1 0   0 . 8 6 8 9  

ALD  0 . 1 7 6 0   0 . 0 1 3 6  

Y-CD  0 , 2 6 7 0   0 . 0 3 5 4  

DDE  0 , 3 3 0 0   0 . 0 3 8 9  

DLD  1=1380  0 . 1 5 4 6  

END  0 , 2 5 2 0   0 . 0 4 1 1  

o ,p -DDT  0 . 5 8 6 0   0 . 1 3 5 8  

p , p ' - D D T   0 . 8 5 8 0   0 . 3 1 7 6  

DZN  1 1 , 6 2 8 0   0 . 2 7 6 0  

DCP  0 . 3 0 0 0   0 . 0 1 0 0  

a-CVP  0 . 5 5 0 0   ND 

6-CVP  0 . 7 0 2 0   0 . 0 7 8 0  

BPE  0 . 1 6 8 0   0 . 0 1 2 0  

Y i e l d   (%)  -  9 6 . 4  

C h a r a c t e r i s t i c s  

GH  7  7 

AV  0.8  0 . 8  

SV  1 0 2 . 3   1 0 4 . 2  

OHV  34 .6   3 2 . 0  

MP  (°C)  42 .2   4 2 . 0  

W/U  (%)  310  265  
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The  above   t a b l e   r e v e a l s   t h a t   t he   p r e s e n t   p r o c e s s  

l o w e r e d   a l l   t he   p e s t i c i d e   r e s i d u e   c o n t e n t s   to  b e l o w   t h e  

r e s p e c t i v e   t a r g e t   v a l u e s ,   g i v i n g   a  l a n o l i n   of  good  q u a l i t y  

w i t h   h i g h   s a f e t y ,   f r e e   f rom  any  d i s c o l o r a t i o n   due  t o  

d i s t i l l a t i o n   and  a l m o s t   f r e e   f rom  v a r i a t i o n s   i n  

c h a r a c t e r i s t i c s   v a l u e s .  

E x a m p l e   13 

The  m a t e r i a l   GA  g i v e n   b e l o w   was  d e g a s i f i e d   a t   1 

to  1 .2   mm  Hg  at   185  to  195°C  and  t h e r e a f t e r   d i s t i l l e d   a t  

185  to  200°C  at   60  x  10~3  to  100  x  10"3  mm  Hg  u s i n g   a  

m o l e c u l a r   d i s t i l l e r   of  t he   r o t a r y   t h i n   f i l m   t y p e   ( M S - 3 0 0 ,  

p r o d u c t   of  S h i b a t a   S c i e n t i f i c   T e c h n o l o g y   L t d . ) .  

T a b l e   10  shows  the   r e s u l t s   ( p e s t i c i d e   r e s i d u e  

c o n c e n t r a t i o n s   (ppm)  ,  y i e l d ,   c h a r a c t e r i s t i c s   v a l u e s )   i n  

t h e   c o l u m n   of  d i s t i l l a t i o n   A.  

The  same  m a t e r i a l   as  a b o v e   was  d e g a s i f i e d   a t   1 

to  1 .2   mm  Hg  a t   245  to  255°C  and  t h e r e a f t e r   d i s t i l l e d   a t  

245  to  255°C  a t   300  x  10"3  to  450  x  10"3  mm  H g .  

T a b l e   10,  the   co lumn  of  d i s t i l l a t i o n   B  shows  t h e  

r e s u l t s   ( p e s t i c i d e   r e s i d u e   c o n c e n t r a t i o n s   (ppm) ,   y i e l d ,  

c h a r a c t e r i s t i c s   v a l u e s ) .  
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T a b l e   10 

D i s t i l -   D i s t i l -  
M a t e r i a l   GA  l a t i o n   A  l a t i o n   B 

P e s t i c i d e s   (ppm)  

a-BHC  1 . 0 1 0 5   0 . 0 6 4 6   ND 

HCB  0 . 5 3 0 0   0 . 0 3 0 0   ND 

Y-BHC  1 8 . 1 3 0 0   1 . 0 9 5 9   0 . 0 0 2 3  

ALD  1 . 6 6 5 2   0 . 0 8 5 4   ND 

Y-CD  2 . 6 0 2 8   0 . 0 8 9 1   ND 

DDE  3 . 3 0 0 0   0 , 0 8 0 9   0 . 0 0 2 2  

DLD  3 . 6 4 4 0   0 , 1 4 2 6   0 . 0 0 1 8  

END  2 . 2 5 8 0   0 . 0 9 6 7   0 . 0 2 0 1  

O,p-DDT  5 . 0 7 1 0   0 . 1 7 7 7   ND 

p , p ' - D D T   6 . 2 5 1 0   0 . 2 1 0 0   0 . 0 3 0 8  

DZN  5 . 4 5 2 0   0 . 1 1 8 0   0 . 0 2 0 0  

DCP  2 . 3 0 5 0   0 . 0 6 3 0   ND 

o-CVP  0 . 8 9 0 0   ND  ND 

6-CVP  1 . 2 9 0 0   ND  ND 

BPE  2 . 3 9 0 0   0 . 0 4 0 0   ND 

Y i e l d   (%)  -  90 .7   6 5 . 9  

C h a r a c t e r i s t i c s  

GH  8  8  15  

AV  0 .72   0 .88   0 . 9 5  

SV  1 0 1 . 4   1 0 9 . 2   1 1 0 . 0  

OHV  34 .6   33 .1   2 8 . 7  

MP  (°C)  42 .2   42 .2   4 2 . 0  

W/U  (%)  320  275  2 3 5  
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T a b l e   1  r e v e a l s   t h a t   d i s t i l l a t i o n   A  a c h i e v e d  

a p p r o x i m a t e l y   t he   same  y i e l d   (90 .7%)   as  l i k e   d i s t i l l a t i o n  

p r o c e s s   w h e r e i n   a  c e n t r i f u g a l   d i s t i l l e r   was  u s e d ,   a t   a  

d i s t i l l a t i o n   t e m p e r a t u r e   of  185  to  195°C  wh ich   was  a b o u t  

80°C  l o w e r   t h a n   t h a t   of  t he   p r o c e s s .   M o r e o v e r ,   b o t h   t h e  

p r o d u c t s   GA  were   l e s s   t h a n   t he   t a r g e t   v a l u e s   in  t h e  

r e s p e c t i v e   p e s t i c i d e   r e s i d u e s   c o n c e n t r a t i o n s ,   f r e e   f r o m  

d i s c o l o r a t i o n   and  a l s o   f r e e   of  p r o b l e m s   in  t h e  

c h a r a c t e r i s t i c s   v a l u e s   of  l a n o l i n .  

D i s t i l l a t i o n   B  gave   i n c r e a s e d   a m o u n t s   o f  

e v a p o r a t e d   c o m p o n e n t s   and  r e d u c e d   the   p e s t i c i d e   r e s i d u e  

c o n c e n t r a t i o n s   a l m o s t   to  t he   o r d e r   of  ppb  due  to  t h e  

h i g h e r   t e m p e r a t u r e .   A l t h o u g h   the   t r e a t e d   l a n o l i n   w a s  

s l i g h t l y   d i s c o l o r e d ,   the   c o l o r   is  i m p r o v e d   to  GH  =  8 . 5  

when  t h e   l a n o l i n   is   d e c o l o r i z e d   by  o x i d a t i o n   a t   80  to   9 0 ° C  

w i t h   a d d i t i o n   of  8  p a r t s   of  35%  a q u e o u s   s o l u t i o n   o f  

h y d r o g e n   p e r o x i d e   to  g i v e   l a n o l i n   of  good  q u a l i t y .  

E x a m p l e s   a r e   g i v e n   be low  w h e r e i n   t he   s t e p   (3)  o f  

t h e   p r e s e n t   i n v e n t i o n   was  p e r f o r m e d .  

E x a m p l e   14  

A  82 .9   g  q u a n t i t y   of  A m b e r l i t e   XAD-2  ( p r o d u c t   o f  

J a p a n   O r g a n o   C o . ,   L t d . ) ,   w a s h e d   and  s w o l l e n   w i t h  

i s o p r o p a n o l   ( I P A ) ,   was  p a c k e d   in  a  j a c k e t e d   c o l u m n   h a v i n g  

20  mm  in  i n s i d e   d i a m e t e r .   Hot  w a t e r   h a v i n g   a  t e m p e r a t u r e  

of  50°C  was  c i r c u l a t e d   t h r o u g h   the   j a c k e t .   F i f t y   %  (W/W) 
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IPA  s o l u t i o n   of  l a n o l i n   A  as  a  m a t e r i a l   was  p a s s e d   t h r o u g h  

t h e   c o l u m n   and  t h e r e a f t e r   c o n c e n t r a t e d   to  o b t a i n   88 .9   g  o f  

t r e a t e d   l a n o l i n .   T a b l e   11  b e l o w   shows  the   p e s t i c i d e  

r e s i d u e   c o n t e n t s   of  t he   l a n o l i n   d e t e r m i n e d .  

The  co lumn  u s e d   f o r   t he   a b o v e   p r o c e d u r e   w a s  

w a s h e d   w i t h   ho t   IPA  fo r   r e g e n e r a t i o n   and  r e u s e d   a s  

r e g e n e r a t e d   f o r   t he   same  t r e a t m e n t   as  a b o v e .   T a b l e   11  

a l s o   shows  t he   r e s u l t s   a c h i e v e d .   The  p e s t i c i d e s   w h i c h  

were   no t   d e t e c t a b l e   in  t he   m a t e r i a l   l a n o l i n   were   n o t  

l i s t e d .  

T a b l e   11  

T r e a t e d  
T r e a t e d   l a n o l i n  

M a t e r i a l   A  l a n o l i n   ( r e u s e d )  

P e s t i c i d e s   (ppm)  

HCB  0 . 0 0 2   0 . 0 0 0 5   0 . 0 0 0 6  

BHC  0 . 0 0 6   0 . 0 0 1 5   0 . 0 0 1 6  

ALD  0 . 0 0 2   0 . 0 0 0 5   0 . 0 0 0 8  

DDE  '  0 . 0 0 9   0 . 0 0 0 7   0 . 0 0 0 6  

DLD  0 . 0 1 2   0 . 0 0 5 2   0 . 0 0 5 4  

T a b l e   11  r e v e a l s   t h a t   t he   p r e s e n t   s t e p   ( 3 )  

a c h i e v e d   the   p e s t i c i d e   r e s i d u e   r e d u c t i o n   e f f e c t   even   i f  

t h e   m a t e r i a l   u s e d   has  a  r e s i d u e   c o n c e n t r a t i o n   in  t he   o r d e r  

of  ppb .   T h i s   i n d i c a t e s   t h a t   t he   s t e p   ( 3 ) ,   when  i n  

c o m b i n a t i o n   w i t h   t he   s t e p   (1)  or  ( 2 ) ,   p r o v i d e s   a  p r o c e s s  
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w h i c h   i s   c a p a b l e   of  a c h i e v i n g   a  more  e x c e l l e n t   e f f e c t   t o  

r e f i n e   l a n o l i n s .  

I t   is   a l s o   s e e n   t h a t   t he   r e s i n ,   even   when  u s e d  

a g a i n ,   a c h i e v e s   a p p r o x i m a t e l y   t he   same  r e s u l t   as  a t t a i n e d  

by  t he   f i r s t   use   in  r e s p e c t   of  p e s t i c i d e   r e m o v a l  

e f f i c i e n c y ,   r e m o v a l   l e v e l   and  y i e l d .  

E x a m p l e   15  

L a n o l i n -   B  c o n t a i n i n g   the   p e s t i c i d e s   l i s t e d   b e l o w  

was  t r e a t e d   in  t he   same  m a n n e r   as  in  Example   14  u s i n g   5 1 . 2  

g  of  Dowex  XAD-2,  w h e r e b y   t r e a t e d   l a n o l i n   was  o b t a i n e d   i n  

an  a m o u n t   of  22  wt.  %  of  t he   r e s i n .  

T a b l e   12  shows  t he   p e s t i c i d e   c o n t e n t s   of  t h e  

r e s u l t i n g   l a n o l i n .  
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T a b l e   12  

M a t e r i a l   T r e a t e d  
l a n o l i n   B  l a n o l i n  

P e s t i c i d e s   (ppm)  

BHC  4 . 7 2 2 3   0 . 8 4 3 9  

ALD  0 . 0 1 4 6   0 . 0 0 0 8  

DDE  0 . 0 5 0 7   0 . 0 0 5 8  

DLD  0 , 3 3 9 6   0 . 0 7 8 9  

END  0 . 0 2 2 4   0 . 0 0 4 1  

o ,p -DDT  0 . 0 4 0 0   0 . 0 0 3 6  

p , p ' - D D T   0 . 2 1 2 8   0 . 0 3 9 4  

DZN  1 . 2 1 0 0   0 . 2 8  

DCP  0 . 9 0 9 1   0 . 0 9  

ct-CVP  0 . 6 8 0 0   0 . 1 7 5 0  

6-CVP  0 . 9 9 0 0   0 . 1 8 6 0  

BPE  0 . 3 7 8 0   0 . 0 4 8  

E x a m p l e   16  

T r e a t e d   l a n o l i n s   were   o b t a i n e d   in  the   s a m e  

m a n n e r   as  in  Example   14  w i t h   t he   e x c e p t i o n   of  u s i n g   50% 

IPA  s o l u t i o n   of  l a n o l i n   a l c o h o l   as  a  m a t e r i a l   in  p l a c e   o f  

t he   50%  IPA  s o l u t i o n   of  l a n o l i n   and  f u r t h e r   u s i n g   50 .0   g 

of  one  of  A m b e r l i t e   XAD-2,  same  XAD-8  and  MWA-1. 

The  r e s u l t   a c h i e v e d   w i t h   use   of  A m b e r l i t e   XAD-2 

( a m o u n t   of  s o l u t i o n   p a s s e d   t h r o u g h   the   co lumn  was  35 .8   g )  



>  'i  t  " 
EP  0  392  018  A1 

-  52  -  

is   l i s t e d   as  ( 1 ) ,   t h a t   a c h i e v e d   by  A m b e r l i t e   XAD-8  ( l i k e  

a m o u n t   of  s o l u t i o n ,   22 .0   g)  as  ( 2 ) ,   and  t h a t   a c h i e v e d   b y  

MWA-1  ( a m o u n t   of  s o l u t i o n ,   15 .0   g)  as  (3)  as  s e e n   in  T a b l e  

1 3 .  

T a b l e   13 

M a t e r i a l   T r e a t e d   l a n o l i n   a l c o h o l  

R e s i n   u sed   (1)  (2)  ( 3 )  

P e s t i c i d e s   (ppm)  

o-BHC  ■  0 . 4 5 0 0   ND  ND  ND 

HCB  0 . 0 0 5 6   0 . 0 0 1 5   0 . 0 0 1 0   0 . 0 0 1 0  

Y-BHC  0 . 0 1 5   0 . 0 0 1 7   0 . 0 0 0 9   0 . 0 0 1 5  

ALD  0 . 2 5 2 0   0 . 0 2 7 0   0 . 0 1 2 0   0 . 0 2 5 0  

HCE  0 . 0 1 2 9   0 . 0 0 1 3   0 . 0 0 0 8   0 . 0 0 6 5  

DDE  0 . 8 0 7 5   0 . 0 9 6 2   0 . 0 4 3 0   0 . 2 0 2 0  

DLD  0 . 2 3 4 0   0 . 1 7 9 4   0 . 0 8 5 0   0 . 1 5 2 0  

O,p-DDT  0 . 0 4   ND  ND  ND 

p , p ' - D D T   0 .04   0 . 0 1 5 0   0 . 0 0 9 0   0 . 0 1 2 4  

E x a m p l e s   of  c o m b i n a t i o n s   of  s t e p s   (1)  to  (3)  a r e  

g i v e n   b e l o w .  

E x a m p l e   17 

L a n o l i n   was  t r e a t e d   u n d e r   t he   f o l l o w i n g  

c o n d i t i o n s   u s i n g   the   same  d e v i c e   as  in  Example   1  to  o b t a i n  

t r e a t e d   l a n o l i n   ( 1 ) .  

M a t e r i a l :   300  g  of  l a n o l i n  
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C a t a l y s t :   Raney  n i c k e l   c a t a l y s t   (N154D,  p r o d u c t   o f  

N i k k i   C h e m i c a l   C o . ,   L t d . ) '   3 .0   g  

T e m p e r a t u r e ;   1 2 0 ° C  

P r e s s u r e :   I n i t i a l   h y d r o g e n   p r e s s u r e   10  kg /cm2  G 

S t i r r i n g   s p e e d :   900  r p m  

R e a c t i o n   t i m e :   2  h o u r s  

H y d r o g e n   c o n s u m p t i o n :   0 . 0 1 9  

T r e a t e d   l a n o l i n   (1)  o b t a i n e d   was  s u b s e q u e n t l y  

s u b j e c t e d   to  vacuum  d i s t i l l a t i o n   u n d e r   the   f o l l o w i n g  

c o n d i t i o n s   u s i n g   the   same  d e v i c e   as  in  Example   10  t o  

o b t a i n   t r e a t e d   l a n o l i n   ( 2 ) .  

T e m p e r a t u r e   of  h e a t   medium:   2 3 0 ° C  

P r e s s u r e :   9  x  10"^  mm  Hg 

Y i e l d :   87% 

T a b l e   14  shows  t he   r e s u l t s   a t t a i n e d .  
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T a b l e   14  

M a t e r i a l   T r e a t e d   T r e a t e d  
l a n o l i n   l a n o l i n   (1)  l a n o l i n   ( 2 )  

P e s t i c i d e s   (ppm)  

a-BHC  0 . 0 3 8 4   ND  ND 

HCB  0 . 0 0 9 9   0 . 0 0 3 7   ND 

Y-BHC  2 2 . 3 1 4   0 . 2 8 1 5   0 . 0 0 3 9  

ALD  0 . 0 1 4 3   0 . 0 0 7 7   ND 

Y-CD  0 . 0 1 0 9   0 . 0 0 1 6   ND 

DDE  0 . 0 7 7 2   0 . 0 6 3 3   ND 

DLD  1 . 0 6 7 4   0 . 1 6 2 7   0 . 0 0 3 0  

END  0 . 0 4 3 8   0 . 0 7 2 2   ND 

O,p-DDT  0 . 0 1 0 1   ND  ND 

p , p ' - D D T   0 . 0 8 7 5   0 . 0 0 5 7   ND 

DZN  1 9 . 3 8   0 .29   ND 

DCP  0 .30   ND  ND 

a-CVP  0 .91   0 .18   ND 

6-CVP  1 .17   0 .19   ND 

BPE  0 .28   ND  ND 

C h a r a c t e r i s t i c s  

GH  7  7  7 

W/U  290  290  2 5 0  

MP  (°C)  42 .0   42 .0   4 2 . 0  

AV  0 .5   0.6  0 . 5  
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T a b l e   14  shows  t h a t   t he   c o m b i n a t i o n   of  t he   s t e p s  

(1)  and  (2)  of  t he   p r e s e n t   i n v e n t i o n   r e d u c e s   t he   p e s t i c i d e  

r e s i d u e   c o n t e n t s   of  l a n o l i n   to  v e r y   low  l e v e l s   (of   t h e  

o r d e r   of  p p b ) ,   p e r m i t t i n g   t he   t r e a t e d   l a n o l i n   to  f u l l y  

r e t a i n   t he   c h a r a c t e r i s t i c s   of  l a n o l i n   w i t o u t   a n y  

d e g r a d a t i o n .  

E x a m p l e   18  

The  same  t r e a t e d   l a n o l i n   (1)  as  o b t a i n e d   by  t h e  

f i r s t   s t e p   ( s t e p   ( 1 ) )   of  E x a m p l e   17  was  u s e d   in  t he   f o r m  

of  50%  h e x a n e   s o l u t i o n   as  a  m a t e r i a l   and  t r e a t e d   in  t h e  

same  m a n n e r   as  in  E x a m p l e   14  w i t h   t he   e x c e p t i o n   of  u s i n g  

s y n t h e t i c   z e o l i t e   ( M o l e c u l a r   S i e v e s   13X,  p r o d u c t   of  Wako 

P u r e   C h e m i c a l   I n d u s t r i e s ,   L t d . )   in  p l a c e   of  A m b e r l i t e   XAD- 

2,  w h e r e b y   10  g  of  t r e a t e d   l a n o l i n   (3)  was  o b t a i n e d .  

T a b l e   15  shows  the   r e s u l t s   a c h i e v e d .  
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T a b l e   15  

M a t e r i a l   l a n o l i n   T r e a t e d   l a n o l i n  
( t r e a t e d   l a n o l i n   ( 3 )  

( D )  

P e s t i c i d e s   (ppm)  

Y-BHC 

ALD 

Y-CD 

DDE 

DLD 

END 

p , p ' - D D T  

DZN 

a - C V P  

0 - C V P  

0 . 2 8 1 5  

0 . 0 0 7 7  

0 . 0 0 1 6  

0 . 0 6 3 3  

0 . 1 6 2 7  

0 . 0 7 2 2  

0 . 0 0 5 7  

0 . 2 9  

0 . 1 8  

0 . 1 9  

0 . 0 0 2 6  

ND 

0 . 0 0 1 2  

0 . 0 1 5 2  

0 . 0 8 2 0  

0 . 0 2 6 0  

0 . 0 0 1 3  

0 . 1 5 0  

0 . 1 0  

0 . 0 9  

C h a r a c t e r i s t i c s  

GH 

W/O  (%) 

MP  ( ° C )  

AV 

7 

2 9 0  

4 1 . 5  

0 . 6  

7 

290  

4 2 . 0  

0 . 6  
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CLAIMS  : 

1.  A  p r o c e s s   f o r   r e f i n i n g   a  l a n o l i n ,   t he   l a n o l i n  

to  be  r e f i n e d   as  a  m a t e r i a l   c o n t a i n i n g   a t   l e a s t   one  of  t h e  

p e s t i c i d e s   of  the   g r o u p   A  g i v e n   be low  a t   a  c o n c e n t r a t i o n  

no t   l o w e r   t h a n   the   t a r g e t   v a l u e   g i v e n   b e l o w ,   t he   p r o c e s s  

b e i n g   c h a r a c t e r i z e d   in  t h a t   the   p e s t i c i d e   r e m a i n i n g   in  t h e  

m a t e r i a l   is   r e m o v e d   to  a  c o n c e n t r a t i o n   b e l o w   the   t a r g e t  

v a l u e   by  s u b j e c t i n g   to  a t   l e a s t   one  s t e p   s e l e c t e d   f r o m  

among  : 

(1)  t he   s t e p   of  t r e a t i n g   the   m a t e r i a l   in  a  m o l t e n   s t a t e  

or  in  an  o r g a n i c   s o l v e n t   in  t he   p r e s e n c e   of  a  

h y d r o g e n a t i o n   c a t a l y s t   u n d e r   t he   c o n d i t i o n s   of  a  

t e m p e r a t u r e   of  60  to  210°C/   a  h y d r o g e n   p r e s s u r e   of  a t  

l e a s t   1  a tm.   and  h y d r o g e n   c o n s u m p t i o n   of  0 . 0 0 1   to  0 . 0 5   w t .  

%  b a s e d   on  the   m a t e r i a l   l a n o l i n ,  

(2)  d i s t i l l i n g   the   m a t e r i a l   in  a  vacuum  at   an  a b s o l u t e  

p r e s s u r e   of  10  x  10~3  to  500  x  10"3  mm  Hg  a t   a  t e m p e r a t u r e  

of  150  to  280°C ,   a n d  

(3)  t he   s t e p   of  c a u s i n g   the   m a t e r i a l   to  be  a b s o r b e d   b y  

a  r e s i n   h a v i n g   a  p o r e   s i z e   of  a b o u t   10  to  a b o u t   2 5 0  

a n g s t r o m s   and  s e l e c t e d   f rom  among  a  r e s i n   h a v i n g   a  

s k e l e t o n   of  s t y r e n e - d i v i n y l   b e n z e n e ,   r e s i n   h a v i n g   a  

s k e l e t o n   of  a c r y l i c   e s t e r   and  p o l y e s t e r   r e s i n ,   or  b y  

c r y s t a l l i n e   a l u m i n o s i l i c a t e   h a v i n g   a  v o i d   s i z e   of  a b o u t   9 

to  a b o u t   13  a n g s t r o m s .  
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G r o u p s   A  T a r g e t   v a l u e   (ppm)  

HCB  0  .  5 

a , S , 5 - B H C   0 . 3  

Y-BHC  2 . 0  

ALD  +  DLD  0 . 2  

DDE  +  DDT  3 . 0  

END  0 . 2  

DZN  0 . 3  

BPE  0 . 0 5  

DCP  0 . 1 0  

a , 8 - C V P   1 . 0  

2.  A  p r o c e s s   as  d e f i n e d   in  c l a i m   1  w h e r e i n   t h e  

l a n o l i n   c o n t a i n i n g   at   l e a s t   one  of  t he   p e s t i c i d e s   of  t h e   ■ 

g r o u p   A  s e t   f o r t h   in  c l a i m   1  a t   a  c o n c e n t r a t i o n   no t   l o w e r  

t h a n   t he   t a r g e t   v a l u e   is   t r e a t e d   in  a  m o l t e n   s t a t e   or  i n  

an  o r g a n i c   s o l v e n t   in  t he   p r e s e n c e   of  a  h y d r o g e n a t i o n  

c a t a l y s t   u n d e r   t he   c o n d i t i o n s   of  a  t e m p e r a t u r e   of  60  t o  

210°Cf   a  h y d r o g e n   p r e s s u r e   of  at   l e a s t   1  a tm.   and  h y d r o g e n  

c o n s u m p t i o n   of  0 . 0 0 1   to  0 .05   wt.   %  b a s e d   on  the   m a t e r i a l  

l a n o l i n   to  t h e r e b y   remove   the   p e s t i c i d e   r e m a i n i n g   in  t h e  

m a t e r i a l   to  a  c o n c e n t r a t i o n   b e l o w   the   t a r g e t   v a l u e .  

3.  A  p r o c e s s   as  d e f i n e d   in  c l a i m   1  w h e r e i n   t h e  

l a n o l i n   c o n t a i n i n g   at  l e a s t   one  of  t he   p e s t i c i d e s   of  t h e  

g r o u p   A  s e t   f o r t h   in  c l a i m   1  a t   a  c o n c e n t r a t i o n   of  n o t  

l o w e r   t h a n   the   t a r g e t   v a l u e   is   d i s t i l l e d   in  a  vacuum  at   a n  



EP  0  392  018  A1  }  '  "*-',..■■' 

—  59  — 

a b s o l u t e   p r e s s u r e   of  10  x  10"3  to  500  x  10~3  mm  Hg  a t   a  

t e m p e r a t u r e   of  150  to  280°C  to  t h e r e b y   remove  t h e  

p e s t i c i d e   r e m a i n i n g   in  t he   m a t e r i a l   to  a  c o n c e n t r a t i o n  

b e l o w   t he   t a r g e t   v a l u e .  

4.  A  p r o c e s s   as  d e f i n e d   in  c l a i m   1  w h e r e i n   t h e  

l a n o l i n   c o n t a i n i n g   a t   l e a s t   one  of  t he   p e s t i c i d e s   of  t h e  

g r o u p   A  s e t   f o r t h   in  c l a i m   1  at   a  c o n c e n t r a t i o n   of  n o t  

l o w e r   t h a n   the   t a r g e t   v a l u e   i s   c a u s e d   to  be  a b s o r b e d   by  a  

r e s i n   h a v i n g   a  p o r e   s i z e   of  a b o u t   10  to  a b o u t   2 5 0  

a n g s t r o m s   and  s e l e c t e d   f rom  among  a  r e s i n   h a v i n g   a  

s k e l e t o n   of  s t y r e n e - d i v i n y l   b e n z e n e ,   r e s i n   h a v i n g   a  

s k e l e t o n   of  a c r y l i c   e s t e r   and  p o l y e s t e r   r e s i n ,   or  b y  

c r y s t a l l i n e   a l u m i n o s i l i c a t e   h a v i n g   a  v o i d   s i z e   of  a b o u t   9 

to  a b o u t   13  a n g s t r o m s   to  t h e r e b y   remove   the   p e s t i c i d e  

r e m a i n i n g   in  t he   m a t e r i a l   to  a  c o n c e n t r a t i o n   b e l o w   t h e  

t a r g e t   v a l u e .  

5.  A  p r o c e s s   as  d e f i n e d   in  c l a i m   1  w h e r e i n   t h e  

l a n o l i n   c o n t a i n i n g   a t   l e a s t   one  of  t he   p e s t i c i d e s   of  t h e  

g r o u p   A  s e t   f o r t h   in  c l a i m   1  a t   a  c o n c e n t r a t i o n   no t   l o w e r  

t h a n   t he   t a r g e t   v a l u e   i s   (1)  t r e a t e d   in  a  m o l t e n   s t a t e   o r  

in  an  o r g a n i c   s o l v e n t   in  t he   p r e s e n c e   of  a  h y d r o g e n a t i o n  

c a t a l y s t   u n d e r   t he   c o n d i t i o n s   of  a  t e m p e r a t u r e   of  60  t o  

210°C ,   a  h y d r o g e n   p r e s s u r e   of  at   l e a s t   1  a tm.   and  h y d r o g e n  

c o n s u m p t i o n   of  0 . 0 0 1   to  0 .05   wt  .  %  b a s e d   on  t he   m a t e r i a l  

l a n o l i n ,   and  (2)  s u b s e q u e n t l y   d i s t i l l e d   in  a  vaccum  a t   a n  
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a b s o l u t e   p r e s s u r e   of  10  x  10~3  to  500  x  10"3  mm  Hg  a t   a  

t e m p e r a t u r e   of  150  to  280°C  to  t h e r e b y   remove   t h e  

p e s t i c i d e   r e m a i n i n g   in  t he   m a t e r i a l   to  a  c o n c e n t r a t i o n  

b e l o w   t he   t a r g e t   v a l u e .  

6.  A  p r o c e s s   as  d e f i n e d   in  c l a i m   1  w h e r e i n   t h e  

l a n o l i n   c o n t a i n i n g   a t   l e a s t   one  of  t he   p e s t i c i d e s   of  t h e  

g r o u p   A  s e t   f o r t h   in  c l a i m   1  a t   a  c o n c e n t r a t i o n   no t   l o w e r  

t h a n   t he   t a r g e t   v a l u e   i s   (1)  t r e a t e d   in  a  m o l t e n   s t a t e   o r  

in  an  o r g a n i c   s o l v e n t   in  t he   p r e s e n c e   of  a  h y d r o g e n a t i o n  

c a t a l y s t   u n d e r   t he   c o n d i t i o n s   of  a  t e m p e r a t u r e   of  60  t o  

2 1 0 ° C ,   a  h y d r o g e n   p r e s s u r e   of  at   l e a s t   1  a tm.   and  h y d r o g e n  

c o n s u m p t i o n   of  0 . 0 0 1   to  0 .05   wt.   %  b a s e d   on  t he   m a t e r i a l  

l a n o l i n ,   and  (3)  c a u s e d   to  be  a b s o r b e d   by  a  r e s i n   h a v i n g   a  

p o r e   s i z e   of  a b o u t   10  to  a b o u t   250  a n g s t r o m s   and  s e l e c t e d  

f rom  among  a  r e s i n   h a v i n g   a  s k e l e t o n   of  s t y r e n e - d i v i n y l  

b e n z e n e ,   r e s i n   h a v i n g   a  s k e l e t o n   of  a c r y l i c   e s t e r   a n d  

p o l y e s t e r   r e s i n ,   or  by  c r y s t a l l i n e   a l u m i n o s i l i c a t e   h a v i n g  

a  v o i d   s i z e   of  a b o u t   9  to  a b o u t   13  a n g s t r o m s .   to  t h e r e b y  

remove   t he   p e s t i c i d e   r e m a i n i n g   in  t he   m a t e r i a l   to  a  

c o n c e n t r a t i o n   be low  t he   t a r g e t   v a l u e .  

7.  A  p r o c e s s   as  d e f i n e d   in  c l a i m   1  w h e r e i n   t h e  

l a n o l i n   c o n t a i n i n g   a t   l e a s t   one  of  t he   p e s t i c i d e s   of  t h e  

g r o u p   A  s e t   f o r t h   in  c l a i m   1  at   a  c o n c e n t r a t i o n   of  n o t  

l o w e r   t h a n   the   t a r g e t   v a l u e   is  (2)  d i s t i l l e d   in  a  v a c u u m  

at   an  a b s o l u t e   p r e s s u r e   ot  10  x  10~3  to  500  x  10"3  mm  Hg 
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a t   a  t e m p e r a t u r e   of  150  to  280°C,   and  (3)  c a u s e d   to  b e  

a b s o r b e d   by  a  r e s i n   h a v i n g   a  p o r e   s i z e   of  a b o u t   10  t o  

a b o u t   250  a n g s t r o m s   and  s e l e c t e d   f rom  among  a  r e s i n   h a v i n g  

a  s k e l e t o n   of  s t y r e n e - d i v i n y l   b e n z e n e ,   r e s i n   h a v i n g   a  

s k e l e t o n   of  a c r y l i c   e s t e r   and  p o l y e s t e r   r e s i n ,   or  b y  

c r y s t a l l i n e   a l u m i n o s i l i c a t e   h a v i n g   a  v o i d   s i z e   of  a b o u t   9 

to  a b o u t   13  a n g s t r o m s   to  t h e r e b y   remove   t he   p e s t i c i d e  

r e m a i n i n g   in  t he   m a t e r i a l   to  a  c o n c e n t r a t i o n   be low  t h e  

t a r g e t   v a l u e .  

8.  A  p r o c e s s   as  d e f i n e d   in  c l a i m   1  w h e r e i n   t h e  

l a n o l i n   is   l a n o l i n ,   wool  g r e a s e ,   h a r d   l a n o l i n ,   l i q u i d  

l a n o l i n ,   l a n o l i n   a l c o h o l   e s t e r   or  l a n o l i n   f a t t y   a c i d  

e s t e r .  

9.  A  p r o c e s s   as  d e f i n e d   in  c l a i m   1  w h e r e i n   t h e  

l a n o l i n   i s   a  l a n o l i n   a l c o h o l   or  l a n o l i n   f a t t y   a c i d   and  i s  

c a u s e d   to  be  a b s o r b e d   by  a  r e s i n   h a v i n g   a  p o r e   s i z e   o f  

a b o u t   10  to  a b o u t   250  a n g s t r o m s   and  s e l e c t e d   f rom  among  a  

r e s i n   h a v i n g   a  s k e l e t o n   of  s t y r e n e - d i v i n y l   b e n z e n e ,   r e s i n  

h a v i n g   a  s k e l e t o n   of  a c r y l i c   e s t e r   and  p o l y e s t e r   r e s i n ,   o r  

by  c r y s t a l l i n e   a l u m i n o s i l i c a t e   h a v i n g   a  v o i d   s i z e   of  a b o u t  

9  to  a b o u t   13  a n g s t r o m s   to  t h e r e b y   remove   the   p e s t i c i d e  

r e m a i n i n g   in  the   m a t e r i a l   to  a  c o n c e n t r a t i o n   be low  t h e  

t a r g e t   v a l u e .  
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