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(54)  Process  for  the  double  impregnation  of  wood  using  mineral  salts  and  rectified  coal  tar  oil. 

(57)  The  instant  invention  concerns  a  process  for 
treating  wood,  intended  to  ensure  its  optimal 
preservation,  characterised  by  the  fact  that  it 
consists  of  double  impregnation  in  a  press- 
urized  tank  :  one  effected  with  mineral  salts, 
which  impregnate  all  the  fibres  of  the  wood  to 
be  treated  (from  the  heart,  to  the  outer  surface), 
the  other  by  means  of  rectified  coal  tar  oil, 
which  is  intended  to  impregnate  only  the  fibres 
nearer  the  surface. 
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Process  for  the  double  impregnation  of  wood, 
aimed  at  ensuring  optimal  preservation,  using  mineral 
salts  and  rectified  coal  tar  oil. 

This  patent  application  for  an  industrial  invention 
concerns  a  process  for  the  double  impregnation  of 
wood  intended  to  ensure  its  optimal  preservation,  ef- 
fected  with  mineral  salts  and  rectified  coal  tar  oil.  As 
is  known,  wood,  as  a  construction  material  for  outside 
works,  has  become  of  considerable  importance  of 
late,  not  only  because  of  its  technical  characteristics, 
as  concerns  resistance,  elasticity,  and  workability, 
but  also  and  above  all,  for  environmental  and  aesthet- 
ic  reasons. 

In  fact,  since  wood  is  an  exclusively  natural  prod- 
uct,  it  blends  very  well  with  the  rest  of  the  landscape 
making  any  construction  less  heavy  and  even  attrac- 
tive.  Besides  these  undeniable  qualities  which  often 
make  wood  preferable  to  all  other  construction  mate- 
rials,  when  utilised  in  outside  works  wood  often 
comes  up  against  problems  connected  with  its  ability 
to  last  in  time  and  with  the  preservation  of  its  original 
characteristics. 

In  order  to  solve  these  practical  problems,  it  is 
necessary  to  preserve  the  wood  from  fungi  and  insect 
attacks  which  are  the  cause  of  its  deterioration;  to  this 
end,  wood  to  be  used  in  outside  constructions  is  usu- 
ally  subjected  to  impregnation  treatments  which  do 
not  allow  harmful  agents  to  penetrate  its  fibres. 

Current  techniques  prescribe  that  such  treat- 
ments  be  carried  out  according  to  two  alternative 
methods. 

In  the  first  instance,  an  impregnation  treatment  is 
carried  out  on  the  wood  in  a  pressure  tank,  using  coal 
tar  oils  or  derivatives;  this  technique  for  the  treatment 
of  wood  is,  as  a  rule  carried  out  using  a  process 
known  in  the  field  as  "Simple  Ruepling"  or  "empty 
cell". 

On  the  basis  of  this  methodology,  once  the  tim- 
ber  has  been  placed  inside  the  tank,  the  following 
steps  are  carried  out  : 

-  air  pressure  of  up  to  3,5  bar  is  exercised; 
-  said  pressure,  once  reached  must  be  main- 

tained  for  at  least  15  minutes; 
-  while  maintaining  this  pressure,  the  tank  is  fil- 

led  with  coal  tar  oil  or  its  derivatives  at  a  tem- 
perature  which  varies  according  to  the  type  of 
oil; 

-  the  oil  is  compressed  up  to  a  pressure  value  of 
10-12  bar,  while  maintaining  a  constant  tem- 
perature; 

-  once  pressure  has  been  reached,  this  is  main- 
tained  until  there  is  an  apparent  absorption  in 
proportion  to  the  real  absorption  established 
according  to  the  type  of  wood  and  the  use  for 
which  it  is  intended; 

-  antisceptic  is  discharged; 
-  depression  is  exercised  at  not  less  than  60 

cm/Hg  for  at  least  20  minutes; 

-  a  vacuum  is  attained  and  the  timber  is  extract- 
ed. 

It  should,  in  any  case  be  noted,  concerning  this 
method  of  wood  impregnation  that  at  the  present  time 

5  the  traditional  coal  tar  oils  for  example  creosote  are 
no  longer  used  on  a  large  sacle  for  environmental  and 
sanitary  reasons.  Moreoverthese  oils  bestow  a  very 
dark  colour  on  the  wood  which  is  not  particularly  at- 
tractive  in  appearance  and  they  also  present  the 

10  problem  of  being  subject  to  washout  (namely  they 
continue  to  ooze  from  the  impregnated  wood  even  af- 
ter  some  time);  as  a  consequence  the  hands  and  gar- 
ments  of  those  who  have  to  work  or  position  the  con- 
structions  made  of  this  treated  wood  are  invariably 

15  soiled. 
In  order  to  solve  these  problems  the  said  process 

is  now  carried  out  with  so-called  light  oils  made  up  of 
fractional  and  rectified  coal  tar  oils  which  do  not  pos- 
sess  the  negative  aspects  of  Creosote  and  which  of- 

20  fer  the  same  level  of  preservation  to  the  wood. 
As  an  alternative  to  the  above  impregnation  proc- 

ess  current  techniques  can  provide  a  different  meth- 
od  of  treating  wood  distinguished  above  all  by  the  fact 
that  it  is  performed  using  an  acqueos  solution  of  salts, 

25  containing  copper-chrome-arsenic;  said  method  is 
normally  identified  as  the  Bethel  or  full  cell  process. 

This  second  procedure  entails  the  following 
steps,  once  the  timber  has  been  placed  inside  the 
tank: 

30  -  depression  of  not  less  than  64  cm/Hg  is  ob- 
tained  and  maintained  for  30  minutes; 

-  while  maintaining  said  depression  the  tank  is 
filled  with  the  aforementioned  salt  solution; 

-  the  solution  is  compressed  up  to  a  pressure 
35  value  of  10-12  bar  and  this  is  maintained  until 

the  desired  level  of  absorption  is  reached; 
-  the  solution  is  discharged; 
-  a  depression  of  not  less  than  64  cm/Hg  is  ob- 

tained  and  maintained  for  20  minutes; 
40  -  a  vacuum  is  attained  and  the  timber  is  extract- 

ed. 
On  this  consolidated  technological  background 

the  invention  at  reference  in  the  instant  patent  appli- 
cation  is  developed. 

45  It  concerns  a  totally  new  process  for  treating 
wood  which  for  the  first  time,  involves  double  impreg- 
nation;  one  carried  out  with  mineral  salts,  the  other 
with  rectified  coal  tar  oil  preferably  rectified  coal  tar 
oil  which  was  created  by  the  same  Company  request- 

so  ing  the  instant  industrial  patent,  and  which  has  been 
protected  in  its  turn  by  the  Italian  patent  application  N° 
17496  A/90. 

This  new  process  comprises  the  following  opera- 
tional  phases: 

55  -  the  positioning  of  the  timber  in  a  tank,  where  it 
is  subjected  to  an  initial  impregnation  based  on 
a  conventional  saline  solution;  it  being  provided 
in  this  phase  that  the  mineral  salts  can  pene- 
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trate  the  wood  in  depth,  impregnating  all  the  fi- 
bres; 

-  the  extraction  of  the  saline  solution  from  the 
tank; 

-  the  drying  by  means  of  natural  or  forced  evap- 
oration  of  the  fibres  which  had  been  dampened 
by  the  solution  in  which  the  mineral  salts  were 
dissolved; 

-  the  introduction  of  the  light  rectified  coal  tar  oil 
into  the  tank  and  regulation  of  the  temperature 
(30-60°C),  the  pressure  (8-12  bar)  and  time 
(10-60  mins),  in  order  to  ensure  that  the  oil 
penetrates  the  surface  fibres  of  the  wood,  giv- 
ing  rise  to  a  peripheral  "jacket",  in  which  recti- 
fied  coal  tar  oil  and  mineral  salts  will  be  present 
at  the  same  time. 

In  other  words,  on  conclusion  of  the  above  new 
double  treating  process  the  wood  extracted  from  the 
tank  will  prove  to  be  impregnated  with  mineral  salts 
throughout  all  its  fibres  (  from  the  heart  to  the  sur- 
face)while  the  fibres  nearer  the  surface  will  have 
been  doubly  impregnated  by  the  mineral  salts  and  by 
the  light  rectified  coal  tar  oil. 

Obviously  the  temperature  and  pressure  values 
and  also  the  duration  of  the  oil  impregnation  phase 
vary  within  the  minimum  and  maximum  values  indi- 
cated  above,  according  to  the  type  of  wood  being 
treated. 

This  new  combined  impregnation  process  was 
conceived  and  perfected  in  the  absolute  certainty 
that  it  is  considerably  more  economical,  reliable  and 
efficient  than  the  conventional  single  impregnation 
process. 

The  main  advantages  of  the  invention  can  be 
summarized  as  follows: 

A)  In  view  of  the  double  impregnation  to  which  the 
wood  is  to  be  subjected  it  proves  possible  to  use 
a  lower  saline  concentration  than  the  one  cur- 
rently  used  in  conventional  full  cell  processes  and 
in  any  case  a  concentration  such  as  to  be  able  to 
conform  without  doubt  to  the  limits  set  by  the  rel- 
evant  current  sanitary  and  ecological  norms;  evi- 
dently,  the  weaker  level  of  preservation  caused 
by  the  lower  quantity  of  mineral  salts  on  the  wood 
is  more  than  adequately  made  up  for  by  the  pres- 
ence  of  rectified  coal  tar  oil; 
B)  The  process  in  question  provides  the  possibil- 
ity  of  using  rectified  oils  even  if  these  are  ex- 
tremely  costly  due  to  the  fact  that  these  oils  can 
be  used  in  smaller  doses  namely  only  the  amount 
required  to  impregnate  the  surface  fibres  of  the 
wood,  as  a  result  of  the  combined  in  depth  im- 
pregnation  using  mineral  salts; 
C)  In  the  process  in  question  the  surface  area  of 
the  wood  which  is  definitely  the  most  exposed  to 
any  detiorating  agents,  receives  optimal  protec- 
tion,  not  only  by  impregnation  with  oil  (  which,  for 
the  external  areas  of  the  wood  must  without 

doubt  be  considered  the  best  protection  avail- 
able),  but  also  and  above  all  because  in  this  same 
area  this  impregnation  with  oil  is  combined  with 
impregnation  with  mineral  salts; 

5  D)  The  simultaneous  presence  in  the  wood  of 
mineral  salts  and  oil  results  in  a  considerable  in- 
crease  in  the  stablility  of  the  oil  which  is  longer 
lasting  and  consequently  any  washing  away  is 
limited;  this  being  at  the  present  time  as  men- 

10  tioned  previously  one  of  the  major  problems  to  be 
present  in  timber  which  has  been  impregnated 
with  non-rectified  coal  tar  oils,  using  the  tradition- 
al  single  impregnation  processes; 
E)  The  presence  of  rectified  coal  tar  oil  in  the  sur- 

15  face  areas  of  the  wood  bestows  it  with  a  brownish 
colour  which  is  particularly  stable  and  long  last- 
ing  and  above  all  very  attractive;  a  colour  there- 
fore,  which  is  much  more  pleasing  to  the  eye  than 
the  dark  shade  resulting  from  impregnation  with 

20  non-rectified  coal  tar  oil  and  also  the  faded  green 
hue  which  remains  on  the  wood  after  it  has  been 
impregnated  with  salts; 
F)  The  use  of  rectified  coal  tar  light  oil  permits  the 
impregnation  process  to  be  carried  out  in  a  tank 

25  at  much  lower  temperature  values  (  30-60°C) 
than  those  required  (about  100°C)  in  the  impreg- 
nation  process  with  heavy  non-rectified  oils;  this 
obviously  results  in  considerable  energy  saving 
which  consequently  leads  to  a  substantial  reduc- 

30  tion  in  the  effective  cost  of  the  entire  process. 
Moreover,  on  the  basis  of  what  was  expressed  at 

point  A)  above,  it  can  be  noted  that  the  process  in 
question  could  have  just  as  satisfactory  results 
should  it  be  decided  to  use  a  solution  of  mineral  salts 

35  recently  put  on  the  market  which  contains  no  chrome 
or  arsenic,  instead  of  the  conventional  saline  solution 
(copper-chrome-arsenic). 

In  fact,  said  new  salts,  which  are  defintely  to  be 
preferred  compared  to  the  old  salts  in  that  they  are 

40  more  suited  to  the  current  ecological  climate,  could 
prove  however  to  be  less  effective  as  concerns  their 
antisceptic  potential;  in  spite  of  this  they  could  in  any 
case  be  used  to  advantage  in  the  process  according 
to  the  invention,  given  the  fact  that  any  limited  anti- 

45  sceptic  capacity  could  be  more  than  adequately  com- 
pensated  by  the  rectified  coal  tar  oil  which  would  be 
mixed  with  the  salts  in  the  wood  fibres. 

In  conclusion  it  is  specified  that  the  second 
phase  of  the  process  in  question,  could  be  carried  out 

so  with  traditional  oils  if  the  heavy  type  while  remaining 
within  the  scope  of  the  instant  invention,  although  the 
use  of  rectified  coal  tar  oils  (oils  of  the  light  type)  is 
of  course  the  optimal  solution. 

55 
Claims 

1)  Process  for  the  double  impregnation  of  wood, 
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aimed  at  ensuring  optimal  conservation,  using  miner- 
al  salts  and  rectified  coal  tar  oil,  characterised  by  the 
fact  that  it  comprises  the  following  phases  in  the  or- 
dained  sequence: 

-  positioning  of  timber  in  the  tank  where  it  will  be  5 
subjected  to  an  initial  impregnation  consisting 
of  a  low  concentration  saline  solution  (copper- 
chrome-arsenic);  it  being  provided,  in  this 
phase,  that  the  mineral  salts  penetrate  the 
wood  in  depth,  investing  all  the  fibres;  10 

-  extraction  of  the  saline  solution  from  the  tank; 
-  drying,  by  means  of  natural  or  forced  evapora- 

tion,  of  the  wood  fibres  which  had  been  damp- 
ened  by  the  solution  in  which  the  mineral  salts 
were  dissolved;  15 

-  introduction  of  the  rectified  coal  tar  light  oil  to 
the  tank  and  regulation  of  the  temperature  (30- 
60°C),  the  pressure  (8-12  bar)  and  time  (10- 
60'),  in  such  a  way  that  the  oil  can  penetrate 
the  surface  fibres  of  the  wood,  thereby  creat-  20 
ing  a  peripheral  "jacket  "  in  which  rectified  coal 
tar  oil  and  mineral  salts  will  be  simultaneously 
present; 

2)  Process  for  the  double  impregnation  of  wood, 
aimed  at  ensuring  optimal  preservation,  using  mineral  25 
salts  and  rectified  coal  tar  oil,  according  to  claim  1), 
characterised  by  the  fact  that  in  a  preferred  embodi- 
ment,  impregnation  with  salts  could  be  carried  out  us- 
ing  a  saline  solution  not  containing  chrome  or  arsenic; 

3)  Process  for  the  double  impregnation  of  wood,  30 
aimed  at  ensuring  optimal  preservation,  using  mineral 
salts  and  rectified  coal  tar  oil,  according  to  claim  1), 
characterised  by  the  fact  that  in  a  preferred  form  of 
embodiment,  impregnation  with  oil  could  be  carried 
out  using  traditional  non  rectified  coal  tar  oils  (  oils  of  35 
the  heavy  kind). 
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