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Ancients 
in the wooden house �

Wooden	  furniture�

China	  Pavilion	  
in	  Milan	  Expo	  2015�

Footbridge	  in	  
Bern,	  Switzerland�

Non-‐fossil�

Renewable �

Versa9le�•••••• �

Natural �

Organic �
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EN	   350-‐2	   (1994)	   Durability	   of	   wood	   and	   wood-‐based	  
products:	  Natural	  durability	  of	  solid	  wood �

Natural	  durability	  
Use	  class	  
Moisture,	  sunlight	  or	  inappropriate	  9mber	  specifica9on	  
Different	  organisms	  

Introduc@on�
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Boron	  compounds	  –	  Boric	  Acid	  
	  

-‐	  Used	  in	  wood	  preserva9on	  sector	  for	  centuries	  
	  

-‐	  Many	  advantages:	  
	  
	  
	  
	  
	  
	  
	  
	  

-‐	  Inconvenients:	  	  
	  	  
	  
	  

-‐	  Need	  for	  fixa3on	  

Introduc@on�

Fixa3on	  very	  important	  because	  of	  EU	  restric3on �

Efficient/wood	  destroying	  organisms	  
Soluble	  into	  water	  
Environmentally	  friendly	  

Leachable	  	  
Classfied	  as	  reprotoxic	  class	  3	  in	  EU	  only	  
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Introduc@on�

Tannin	  :	  natural	  product	  +	  
cheap	  +	  available	  +	  very	  
reac@ve	  
	  
	  
Previous	  studies	  	  

Barks	  &	  
Tannin �

Fixa@on	  of	  boron	  with	  tannins	  

Surface	  treatments �
Organo	  boron	  compounds�
Boron–silicon	  compounds �
Protein	  borates �
Boron/linseed	  oil�
Tannin	  auto	  condensaEon �

•••••• �
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Introduc@on�

Termite	  aJack�

Fungi	  decay �

Larvae	  infesta9on�

Unsterile	  soil-‐bed	  tests�



-‐-‐7-‐-‐	  

Materials	  and	  methods�
Scenario�

Landscape,	  use	  class	  3	  
30-‐year	  service	  life�

ACQ-‐treated	  3mber�

Cr-‐treated	  3mber�

Tannin-‐boron	  
treated	  3mber�

Concrete�
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Materials	  and	  methods�

Chemical	  
substance�

System	  boundaries�

Reference:	  
Vieira	  et	  al.,	  

2011�
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Results	  and	  discussion�

Main	  contribu@ons	  of	  TB	  process	  to	  global	  warming	  poten@al�

The	  main	  
resource	  of	  CO2�

emission �

#	  The	  lab	  extracEon	  process	  was	  chosen	  in	  this	  study.	  However,	  the	  industry	  process	  
in	  South	  Africa	  only	  used	  hot	  water.	   �
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Results	  and	  discussion�

TB	  treated	  
wood�

Cr	  treated	  
wood�

ACQ	  treated	  
wood�

Concrete	  
block �

CC� Climate change � TA � Terrestrial acidification � FEP� Freshwater eutrophication �

HT� Human toxicity � PMF � Particulate matter formation � FET� Freshwater ecotoxicity �

WD � Water depletion � FD � Fossil depletion �

Contribu@ons	  of	  impact	  categories �

5.0% � 8.5% �

Difference	  
is	  	  less	  
than	  10%. �
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Results	  and	  discussion�
Sensi@ve	  analysis�

Nº process � Liquor / bark ratio � Na2CO3 concentration �
1� 15:1 � 8.0% �
2� 12:1 � 7.5% �
3� 7.5:1 � 7.0% �

	  	  	  	  	  The	  sodium	  carbonate	  
	  	  	  	  	  	  Is	  primary	  factor	  to	  the	  	  	  	  
environmental	  impact.	  �



Overall,	   the	   results	   demonstrated	  
that	   tannin-‐boron	  preservaEves	   can	  
be	  regarded	  as	  a	  low-‐environmental	  
impact	  formulaEon.	  
	  
However,	  the	  influenEal	  parameters	  
of	   tannin	   processing	   at	   industrial	  
scale	   should	   now	   be	   invesEgated	  
further	   and	   more	   in	   depth	   as	  
different	   studies	   and	   opinions	   exist	  
and	  are	  available	  on	  this	  point.	  
	  
AddiEonally,	   an	   economic	   analysis	  
o f 	   t h e	   d e v e l o pm e n t	   o f 	   a	  
commercially-‐viable	   tannin-‐boron	  
preservaEve	  would	  now	  be	  Emely. �
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Conclusion �



Innovons 
ensemble 
pour les 
agricultures 
de demain 
 

Merci ! 


