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

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

r e d u c e   or  a v o i d   b l e e d i n g .  

I m p r e g n a t i o n   of  wood,   such   as  t e l e g r a p h   p o l e s ,   e l e c t r i c   p o w e r  

t r a n s m i s s i o n   p o l e s ,   p i l e s ,   s l e e p e r s   e t c ,   w i t h   c r e o s o t e   o i l   is  t h e  

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

f rom  a t t a c k s   by  mould   f u n g i   and  o t h e r   o r g a n i s m s   as  w e l l   as  v e r m i n .  

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

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

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

a g e n t   m o s t l y   u s e d   t o d a y   f o r   wood  p r o d u c t s   in  c o n t a c t   w i t h   t h e  

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

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

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

of  t he   w o o d .  

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

m e t h o d   a c c o r d i n g   to  R u p i n g   is  u s e d ,   w h i c h   means   t h a t   t he   wood  i s  

g i v e n   an  i n i t i a l   a i r   p r e s s u r e   (o f   up  to  3 .4   x  105  Pa)  b e f o r e  

i m p r e g n a t i o n .   The  o b j e c t   of  t h i s   m e t h o d   is  to  r e d u c e   t he   c o n s u m p t i o n  

of  c r e o s o t e   o i l   and  t h e r e f o r e   t he   m e t h o d   is   c a l l e d   " R u p i n g ' s  

economy   m e t h o d " .   By  t h i s   m e t h o d   i t   i s   a c h i e v e d   at   the   f o l l o w i n g  

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

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

way  the   a m o u n t   of   c r e o s o t e   o i l   i s   r e d u c e d .   For  e x a m p l e   i t   can   b e  

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

- m e n t i o n e d   e c o n o m i c a l   m e t h o d ,   a b o u t   135  kg  of  c r e o s o t e   o i l   p e r   m  

of  sap  a r e   u s e d   up  w h i l e   at  c o m p l e t e   i m p r e g n a t i o n   c o n s i d e r a b l y  

g r e a t e r   q u a n t i t i e s   of  o i l   s h o u l d   be  r e q u i r e d .  

I t   is  the   o b j e c t   of  the   i n v e n t i o n   to  s o l v e   the   p r o b l e m   w i t h  

b l e e d i n g   of  c r e o s o t e   i m p r e g n a t e d   wood.   The  e x p r e s s i o n   " b l e e d i n g "  

t h e n   r e f e r s   to  the   f a c t   t h a t   t he   c r e o s o t e   o i l   m i g r a t e s   or  s p r e a d s  
f rom  the   i n t e r i o r   of  t he   p o l e   t o w a r d s   i t s   p e r i p h e r y   and  o o z e s   o u t  

on  the   o u t s i d e   of  the   p o l e   r e s u l t i n g   in  t h a t   t h i s   w i l l   be  s t i c k y  



and  t h u s   u n p l e a s a n t   and  d i f f i c u l t   to  h a n d l e .  

Many  a t t e m p t s   have   been  made  to  s o l v e   the   b l e e d i n g   p r o b l e m .   To 

t h i s   end  i t   has  been   s u g g e s t e d   to  s t o r e   c r e o s o t e   i m p r e g n a t e d   p o l e s  

in  w a t e r   b a s i n s .   With  a  k n o w l e d g e   of  t he   f a c t   t h a t   t he   s t o r a g e  

s p a c e   of  i m p r e g n a t i o n   p o l e s   r e q u i r e s   an  a r e a   of  a b o u t   60  000  m  

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

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

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

the   p o l e s   has   been   p e e l e d   o f f .   H o w e v e r ,   f o r   r e a s o n s   e a s y   t o  

u n d e r s t a n d   t h i s   m e t h o d   c a n n o t   be  c a r r i e d   ou t   n e i t h e r   i n d u s t r i a l l y  

nor   e c o n o m i c a l l y .   The  m e t h o d   is  b a s e d   on  t he   e x p e r i e n c e   t h a t   a 

v e r y   h i g h   c o n c e n t r a t i o n   of  c r e o s o t e   o i l   is  f o u n d   in  t he   o u t e r  

l a y e r s   a f t e r   i m p r e g n q t i o n .   In  s p i t e   of  t he   p e e l i n g   made  the   p o l e s  

w i l l ,   h o w e v e r ,   b l e e d ,   and  t h e r e f o r e  t h e   m e t h o d   is  l i t t l e   s u c c e s s f u l  

m e r e l y   f o r   t h i s   r e a s o n .  

A l t h o u g h   t h e   F r e n c h   p a t e n t   808  624  does   no t   s o l v e   t he   b l e e d i n g  

p r o b l e m   t h e   c o n t e n t s   t h e r e o f   w i l l   be  d i s c u s s e d   in  b r i e f .   T h i s  

p a t e n t   r e l a t e s   to  w a s h i n g   of  c r e o s o t e   i m p r e g n a t e d   wood  by  t r e a t m e n t  

t h e r e o f   w i t h   w a t e r   v a p o u r   a t   1 2 0  -   130°C  f o r   0 . 5  -   2  h.  O b v i o u s l y  

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

is  t h a t   a l l   e x c e s s   of  c r e o s o t e   o i l   has  m i g r a t e d   to  the   o u t e r  

s u r f a c e   of   t he   wood  b e f o r e   w a s h i n g   is  c a r r i e d   o u t .   T h u s ,   t h i s  

p a t e n t   d o e s   no t   s o l v e   the   b l e e d i n g   p r o b l e m .  

The  o n l y   s o l u t i o n   t h a t   can  at  p r e s e n t   be  p r a c t i c a l l y   c a r r i e d   o u t  

is  an  e n o u g h   long   s t o r a g e   of  t he   wood  a f t e r   i m p r e g n a t i o n .   H o w e v e r ,  

t h i s   s o l u t i o n   is  no t   s a t i s f a c t o r y   m a i n l y   f o r   e c o n o m i c a l   r e a s o n s  

as  the   i m p r e g n a t i o n   i n d u s t r y   n e e d s   f rom  18  to  24  m o n t h s   to  p r o d u c e  

an  a c c e p t a b l y   dry   c r e o s o t e   i m p r e g n a t e d   p o l e   f rom  w o o d .  

A c c o r d i n g   to  the  i n v e n t i o n   the   p r o b l e m   w i t h   b l e e d i n g   of  c r e o s o t e  

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

w a y .  

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

i m p r e g n a t e d   wood  to  s u b s t a n t i a l l y   r e d u c e   or  a v o i d   b l e e d i n g ,   t h e  

wood  b e i n g   t r e a t e d   w i t h   a i r   at  a  p r e s s u r e   above   a t m o s p h e r i c   b e f o r e  

i m p r e g n a t i o n ,   and  t h e   me thod   has   been   p r o v i d e d   w i t h   t he   c h a r a c t c r i s  

f e a t u r e s   d e f i n e d   in  c l a i m   1 .  



The  m e t h o d   of  t he   i n v e n t i o n   f o r   t r e a t m e n t   of  c r e o s o t e   i m p r e g n a t e d  

wood  means   in  p r i n c i p l e   t h a t   t he   wood  is  s u b j e c t e d   to  a  h e a t  

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

c r e o s o t e   i m p r e g n a t e d   wood  has  been  s t o r e d   f o r   a  c e r t a i n   p e r i o d ,  

w h i c h   p r e f e r a b l y   c o v e r s   at  l e a s t   3  m o n t h s ,   or  u n t i l   the   i n i t i a l  

a i r   p r e s s u r e   m e n t i o n e d   above   has   been   b a l a n c e d .   The  h e a t   t r e a t m e n t  

means   t h a t   t h e   wood  is  c o o k e d   w i t h   w a t e r   as  h e a t   m e d i u m .   In  p r a c t i c e  
t h e   t r e a t m e n t   of  the   c r e o s o t e   i m p r e g n a t e d   wood  is   c a r r i e d   ou t   i n  

an  a u t o c l a v e   p r o v i d e d   w i t h   a  vacuum  pump  and  i n t e r n a l l y   w i t h   s t e a m  

c o i l s   or  t h e   l i k e .  

A c c o r d i n g   to  a  p r e f e r r e d   e m b o d i m e n t   25  1  w a t e r   p e r   m   wood  a r e  
a d d e d   to  t h e   a u t o c l a v e ,   a f t e r   w h i c h   the   t e m p e r a t u r e   in  t he   a u t o c l a v e  

is  r a i s e d   to  t he   b o i l i n g   p o i n t   of  t h e   w a t e r   a t   t h e   same  t ime   as  a  

v a c u u m   of  90%  is  a p p l i e d ,   r e s u l t i n g   in  e v a p o r a t i o n   of  the   w a t e r .  

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

so  t h a t   a  maximum  t e m p e r a t u r e   and  vacuum  have   a p p e a r e d   a f t e r   a b o u t  

0 . 2 5   to  0 . 5 0   h.  The  n e g a t i v e   p r e s s u r e   or  t he   s i z e   of  t he   v a c u u m  

is  no t   c r i t i c a l   and  d e p e n d s   on  such   f a c t o r s   as  t h e   s i z e   of  t h e  

a u t o c l a v e ,   t he   wood  to  be  t r e a t e d   e t c .   H o w e v e r ,   a c c o r d i n g   to  t h e  

i n v e n t i o n   a  v a c c u m   of  7 0  -   90%  is  u s e d ,   i . e .   a  v a c c u m   to  the   o r d e r  

of  7 0 0  -   900  m b a r .   The  vacuum  is  o b t a i n e d   by  means   of  a  c o n v e n t i o n a l  

v a c u u m   pump  o p t i o n a l l y   c o n n e c t e d   to  an  e j e c t o r .  

At  t h e   m e t h o d   of  t he   i n v e n t i o n   the   c r e o s o t e   i m p r e g n a t e d   wood  i s  

s u b j e c t e d   to  s a i d   h e a t   and  v a c u u m   t r e a t m e n t   f o r   up  to  4  h o u r s  

c a l c u l a t e d   f rom  the   s t a r t   of  a p p l y i n g   the   v a c u u m .   H o w e v e r ,   t h e  

l e n g t h   of  t h e   t r e a t m e n t   t ime   is   no t   c r i t i c a l   to  t h e   i n v e n t i o n   a s  

l o n g   as  t h e   i n t e n d e d   e f f e c t   i s   o b t a i n e d ,   i . e .   b l e e d i n g   is  a v i o d e d .  

To  be  on  t h e   s a f e   s i d e   a  t r e a t m e n t   t i m e   of  up  to  4  h o u r s   is  u s e d .  

The  i n v e n t i o n   w i l l   be  e x p l a i n e d   more  in  d e t a i l   w i t h   r e f e r e n c e   t o  

t he   f o l l o w i n g ,   n o n - l i m i t i n g   e x a m p l e s .  

E x a m p l e   1 .  

A b o u t   35  m   of  c r e o s o t e   i m p r e g n a t e d   wood  s t o r e d   in  t he   open  a i r  

f o r   a b o u t   3  m o n t h s   were  i n t r o d u c e d   i n t o   a  c y l i n d r i c a l   a u t o c l a v e  

h a v i n g   a  d i a m e t e r   of  2  m  and  a  l e n g t h   of  25  m,  w h i c h   was  i n t e r n a l l y  

p r o v i d e d   w i t h  s t e a m   c o i l s   and  to  w h i c h   a  vacuum  pump  w o r k i n g   w i t h i n  

a  r a n g e   of  p r e s s u r e   of  a b o u t   700  to  900  mbar  was  c o n n e c t e d .   W a t e r  



in  an  amount   of  25  1/m3  wood  was  i n t r o d u c e d   i n t o   the   a u t o c l a v e  

and  the   t e m p e r a t u r e   in  t he   a u t o c l a v e   was  r a i s e d   to  the   b o i l i n g  

p o i n t   of  w a t e r   s i m u l t a n e o u s l y   as  a  vacuum  of  900  (900  mbar)   w a s  

a p p l i e d .   T h i s   t e m p e r a t u r e   and  vaccum  s t a t e   was  r e a c h e d   a f t e r   20  m i n .  

The  t i m e   of  t r e a t m e n t   l a s t e d   f o r   a b o u t   4  h o u r s ,   a f t e r   wh ich   t h e  

vacuum  was  i n t e r r u p t e d   and  w a t e r   was  e m p t i e d   out   of  the   a u t o c l a v e .  

D u r i n g   t he   t r e a t m e n t   7  1  w a t e r / m 3   wood  had  been   c o n s u m e d ,   and  i t  

c o u l d   be  e s t a b l i s h e d   by  an  a n a l y s i s   of  t he   r e m a i n i n g   w a t e r   t h a t  

4  kg  c r e o s o t e   o i l / m 3   wood  had  b e e n   l e a c h e d   o u t .  

The  t r e a t e d ,   c r e o s o t e   i m p r e g n a t e d   wood  was  s t o r e d   on  t r i a l  f o r  

one  mon th   and  no  b l e e d i n g   c o u l d   be  o b s e r v e d .  

E x a m p l e   2 .  

16  l o g s   d e s i g n a t e d   12  S,  12  l o g s   d e s i g n a t e d   12  E  and  12  l o g s  

d e s i g n a t e d   11  S,  w h i c h   had  t o g e t h e r   a  v o l u m e   of  2 7 . 4 8   m3,  w e r e  

i n t r o d u c e d   i n t o   a  c y l i n d r i c a l   a u t o c l a v e   ( t u b e ) .   A  vacuum  pump  a n d  

a  h e a t   e x c h a n g e r   were   c o n n e c t e d   to  the  t u b e .   W a t e r   in  an  a m o u n t  

of  a b o u t   700  1  was  i n t r o d u c e d   at   the   same  t i m e   as  t he   wood.   T h e  

f o l l o w i n g   v a l u e s  o f   t h e   in  and  ou t   t e m p e r a t u r e s   of  t he   h e a t  

e x c h a n g e r   were   n o t e d :  



The  s t o p   f o r   h a l f   an  h o u r   b e t w e e n   the   i n t r o d u c t i o n   of  the   w o o d  

and  t h e   i n t a k e   of  w a t e r   was  c a u s e d   by  t h e   f a c t   t h a t   t he   i n t a k e  

v a l v e   f o r   w a t e r   d id   no t   l e t   t h r o u g h   the   w a t e r   b u t   had  to  b e  

c o r r e c t e d .   The  w a t e r   was  s u c k e d   in  by  t h e   vacuum  e x i s t i n g   in  t h e  

t u b e ,   w h i c h   a m o u n t e d   to  a b o u t   900  m b a r .   The  t e m p e r a t u r e s   in  t h e  

a b o v e   t a b l e   a re   m e a s u r e d   in  the   j a c k e t .  

E x e m p l e   3 .  

The  a b o v e   e x a m p l e   was  r e p e a t e d   w i t h   30  p o l e s   of  12  m  l e n g t h   a n d  

d e s i g n a t e d   N  a n d   30  p o l e s   of  10  m  l e n g t h   d e s i g n a t e d   N,  t h e s e  

p o l e s   t o t a l l y   t a k i n g   up  a  vo lume   of  2 5 . 5   m3.  The  amoun t   of  w a t e r  

u s e d   a m o u n t e d   to  a b o u t   660  1.  For  r e a s o n s   of  m e a s u r e m e n t   t e c h n i q u e  
t he   t e m p e r a t u r e s   i n d i c a t e d   in  the   t a b l e   b e l o w   were   d e t e r m i n e d  

w i t h i n   t he   c y l i n d e r .   The  vacuum  p r e s s u r e   was  a b o u t   90  %. 



A f t e r   t h e   t e s t   b e i n g   f i n i s h e d   t he   vo lume   of  r e m a i n i n g   w a t e r   a n d  

" e x c e s s "   of  c r e o s o t e   were   d e t e r m i n e d   to  250  1 .  



1.  A  me thod   f o r   t r e a t m e n t   of  c r e o s o t e   i m p r e g n a t e d   wood  in  o r d e r  

to  s u b s t a n t i a l l y   r e d u c e   or  a v o i d   b l e e d i n g ,   the  wood  b e i n g   t r e a t e d  

w i t h   a i r   at  a  p r e s s u r e   above  a t m o s p h e r i c   b e f o r e   i m p r e g n a t i o n ,  

c h a r a c t e r i z e d   in  t h a t   the   c r e o s o t e   i m p r e g n a t e d   wood,  a f t e r   b e i n g  

s t o r e d   at  l e a s t   u n t i l   the   i n i t i a l   a i r   p r e s s u r e   has  been  b a l a n c e d ,  

is  s u b j e c t e d   to  a  h e a t   t r e a t m e n t   in  a  h e a t   medium,  a  v a c u u m  

s i m u l t a n e o u s l y   b e i n g   a p p l i e d .  

2.  The  m e t h o d   of  c l a i m   1,  c h a r a c t e r i z e d   in  t h a t   the  wood  i s  

c o o k e d   w i t h   w a t e r   in  an  a u t o c l a v e   and  t h a t   the  vacuum  a m o u n t s  

to  a b o u t   90%. 

3.  The  m e t h o d   of  c l a i m   1  or  2,  c h a r a c t e r i z e d   in  t h a t   max imum 

t e m p e r a t u r e   or  vacuum  has  a p p e a r e d   a f t e r   a b o u t   0 .25  to  0 .50   h .  

4.  The  m e t h o d   of  c l a i m   1,  c h a r a c t e r i z e d   in  t h a t   the   vacuum  is  o f  

the   o r d e r   of  700  to  900  m b a r .  

5.  The  m e t h o d   of  a n y  o n e   of  t he   p r e c e d i n g   c l a i m s ,   c h a r a c t e r i z e d  

in  t h a t   t h e   c r e o s o t e   i m p r e g n a t e d   wood  is  s t o r e d   f o r   at  l e a s t  

t h r e e   mon ths   b e f o r e   i t   is  s u b j e c t e d   to  the   h e a t - v a c u u m   t r e a t m e n t .  

6.  The  m e t h o d   of  a n y  o n e   of  the   p r e c e d i n g   c l a i m s ,   c h a r a c t e r i z e d  

in  t h a t   t he   t ime   of  t r e a t m e n t   is  at   l e a s t   4  h o u r s .  
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