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FIRE RETARDANTS FOR 'JOOD 

1% is possible to make wood much h a r d e r  to ignSte e i the r  
by correct impregnation w i t h  s u i t a b l e  chemicals or by applytng 
suitbble surface coa tzngs resembling paint .  In some c ircwnstances 
t h i s  may be a j-czstiflable means of improving the fire s a f e ty  of 
a constructions 

Weither impregnations nor surface coatings render wood 
incombustible, and in a severe f i r e  fmp~egnated or c a a t s d  wood 
w i l l  be constuned and w i l l  contribute as much h a a t  to the fire as  
if it were untreated* Weatmnts  of mood w i t h  f i r e  retardants, 
consequently, can be s t a t e d  more c l e a r l y  a s  aiming to prevent 
s m a l l  f i ~ e s  from becoming large f i r e s .  

Impregnation is  probably a more durable treccment than 
surface coabing, but cannot be appljed once the m a t e r i a l s  are In 
place, so t h a t  only t he  surface coatings are a v a i l a b l e  f o r  
protection of an existing wooden buslding. 

FLAME-RETARD J N G  COATINGS I* - 
The degree of reduction secured fn flame spread is 

dependent upon the o r i g i n a l  combustibi1i"cy of the surface to 
be protected,  the effectiveness of the k e a t i n g  materials used, 
Yne amount of m a t e r i a l s  appl ied ,  the thoroughness of application, 
and the  severi ty of the ignitzng f i rer  

Among the many proprietary flame-ratarding coatfnga, only 
a fern have been l i s t e d  by Underwriters' L a b o r a t o r i e s .  Tha American 
Underwriters (Coatings - Fire ~ e t a r d z t n t )  l i s t  products of .the 
following : 

1, AIbS Chemical CarporatSon, 
New Pork 7, YmYa 

2, Celo tex Corpora tion, 
Chicago 13, Illin~f~r 

4. Flamort ChemicsZ CO*, 
San Francisco 3 ,  C a l T f o m l a  , 



5. Glldden C h ,  
Cleveland 2, Oh50 , 

6 .  Morris l e i n t  and Varnish Co.. 
St* Louis 3, Mom 

Canadian U n d e ~ m l t o r a  Llatfn~s Include Producta o r :  -- 

1. Building Products Ltd, ,  (agents  for A l b i )  
7dontrea2, Quebecs 

2. Celotex Corporation, 

3. FLamort Chemjcal Co. 

Chemicals Commonly Used in Fire-Rstarding Cost@= 

Flame-r9Garding ~hemicals are genera l ly  soluble Sn water, 
and when used in water-base coatings they w i l l  sorten and lose 
the i r  effectiveness if subjected to moist atmospherfc  conditions 
for long periods .  HZgh temperatures a l s o  a c c e l e r a t e  detoriaratlon, 
Coatings may be eonsSdered reasonably permanent far tndoor use 
whera the rslative humidSty 5 s  below 70 per cent and temperatures 
40 not exceed 220°FI Solvent-base coatings are  a v a i l a b l e  which 
a r e  about a s  s t ab l e  as o r d i n a ~ y  oil-base in te r ior  paint .  

b 

The pr2ncipal  f i F e - ~ 8 t a ~ d a n t  chemicals in water-5a se 
pa5nts are borax, s o d i m  s i l i c a t e  and monamonim phosphate 
The r e t a r d a n t  chernlcals mixed with ordinary 051 paSnts f o r  gut- 
s l d e  use have not y e t  been developed to the point  of practiczbil5ty, 
since chgmicaZ3 added in sufficient qugnti%y t o  be eff'ectLve tend 
to In te r fe re  with the durability and weather-resisting qualities 
af t h e  p a i n t  rilYno Fire-retardant  p a r n t s ,  Zn general, are su i t ab l e  
only f o r  inside use Secause the f5 re - r e t a rdan t  chemicals beach 
out on exposme to the veather, 

The Forest Products Laboratory, MadTson, Vi5sconsin 
developed f i re-retardan? l i n s e e d  o i l  paints containing borax 
f o r  indoor use mixed according to the fo l lowing  p ropo~ t ions  by 
me i ght . 



Pigment Borax O i l  Turpentine Drie r  

White Lead 
(baslc carbonate)  41.0 32.0 22 ,& 3 *6 0 ,6 

Titanium-Gale im 30 *O 35 *o 30 .8 3 m6 0,6 

L-ithopone 24mo 39.5 32e3 3 m 6  o ,6 

Zinc Oxide 21,O 50.0 24,8 3.6 0 ,6 

Heavy applicatfons of these palnts are needed, consisting 
of' about  twSca the amount of paint o r d i n a r i l y  appl ied  in painting 
woadrrto~k, or a t  l e a s t  8 g a l  per 1,000 sq St. Proprietary coatings 
should be appZSed in accordance with the manufacturer's instructions* 

Firs-re t a rd ing  coa tf ngs are convenient f o r  app l i ca  tf on 
ta surfaces vJhe~e the fire hazard does not warrant  the higher  c o s t  
of Tmpregnated l m b e ~  or where the s t ruc tu re  was erected before 
the need f o r  a d d i t i o n a l  Sirs protection was evident* 

Pdost of Yne fire-~etardSng paints have fire-retarding 
chernlcals incorporated in a vahjcla  for brush or spray applf  cation* 
(Van Illeeck, Arthur, FLre-retardZng Coatings U r S o  Eores-t; Products 
Laboratory R e p o r t  R1280, 1948, llp.) 

,Fire-hazard classifications f o r  fire-retarding coa tlngs 
a r e  glven in Unde~~vrT te s s*  Labo ra to r i e s  of Canada Fire Pro t eck ion  
Equipment L i s t  contained in t h e i r  L i s t  sf Inspectsd P.p~Ziances, 
Equipmen%, and I ta te r ia l s ,  September 1956. 

The C.anadTan Government; Specif IcatLons Board has  issued 
a prov5s5onal spec i f f ca t  ion e n t i t l e d  Faint; Fire Re ta rdan t ,  for 
Interior U s o  (1-GP-51 P), Thls specification app l i e s  t o  fire- 
r e t a rdan t  p a i n t s  su i t ab le  f o r  interior use on ~ ~ o o d ,  plywood and 
f lbe rboardp  



IMPREGNATION TREATRENTS 

Tdang chemicals exhib5.t f i r e - r e t a rdan t  proper t ies ,  but 
because of  c o s t  l imi ta t ions  or various ob jec t i onab l e  c h a r a c t e r i s t i c s ,  
comparatively f e w  a r e  considered practicalr P e n e t r a t i o n  I n t o  t h e  
wood I s  usua l ly  obta ined by vacuum-pressure methods similar to 
those used in the wood-p~eserving industry, and the opexation I s  
controlled to secure  a predetermined adsorption of solution, 
Subsequent to t r e a t m e n t ,  the m a t e r l a l  must usually be d r i e d  before  
u s e  + 

Besjdes t h e  a c t u a l  c o s t  sf the f i r s - re tardant  chemScals 
used, impregnated wood must bea r  the overhead of a treating p lan t ,  
technical c o n t r o l  and inspect ion c o s t ,  rehandling and r e d r y i n g  
costs ,  and, probably, additional txansportation charges. The f a c t  
t h a t  l u m b e r  ianpregna t a d  with flame-yetarding s a l t s  is very hard on 
ord ina ry  machine t o o l s  should be considered. Spec ia l  t o o l s  prove 
an economy Zf machine work is extensive,  

On s m f a c e s  exposed to the weather, a p a i n t  coating to 
pro tec t  aga ins t  leaching 9s usually previdsdo 

Impregnation can be made more effective than coatings, 
Such treatments v c i l l  not prevent wood f r o m  charring when exposed 
to fire or f i r e  temperatures, but they can be expected to delay 
ignition, sometimes even prevent i g n S t i o n ,  and to r e t a r d  the burning 
and spread of f i r e  beyond t he  point of ignition. Properly t rea ted  
mood w i l l  n o t  continue to burn when the Lgniting source is removed 
or exhausted* 

The g r e a t e s t  benefi t  f r o m  these treatments is the r e d u c t i o n  
in the tendency f o r  wood to ign j te  and to support the s p r e a d  of 
f l a m e ,  

The f i r e - r e t a r d j n g  e f f e c t  of irnpregnatjon treatments is 
dependent upon: 

(a} chemZcaEs used; 
( b )  depth  of irnpregna t b n ;  
(G 1 amount of chemica l  r e t a ined ;  
(d) severity of fire exposure, part2cularly s i z e  o f  

fire and duration, 

The chemicals in solution a r e  u sua l ly  in jec ted  i n t o  rood  
by s full-cell pressure method. For a high degree of effectiveness 
5 to 6 lb o f  the more ef fec t ive  chemicals per c u  f t  of vrood in 
t 9 i c h a ~ s e s  of l e s s  than 2 inches a r e  requtred,  os a p p r o x L ~ a t e l y  
LOO to 500 lb per thousand bd It, Lumber in thiclmesses g r e a t e r  
t han  2 inches requires proportionately l e s s  chemical, dip pin^, b r i e f  
aoaking, and superficial treatments do n o t  usual ly  give sufficient 
absorption or pene t r a t j o n  in lumber to gzeld adcqua t e  f i re  re ta rdance .  



Impregnation should be a s  complete a s  possible for 2-inch 
or s m a l l e r  members, Part i a Z  impxlegnatbon is mom common, cheaper, 
and genera l ly  more practical than complete impregna-tion f o r  t-jmbera 
l a ~ g e r  than 2 Inches in m i n i m u m  dimensSon, and if the retention 
is high In the  outer  layers ,  the protection is adequate for nost 
purposes, Only p a r t i a l  impregns t i a n  is possible with some species 
of mood and with most tinbers of l a r g e  commercial s j z e ,  

Lumber and plgp~aod impregnated vr i ' ch  Tiro retardants a r e  
c o m e r c i a l l y  a v a i l a b l e  in Canada, . 

Specifications are a v a i l a b l e  from the N a v  Department, 
Fashington 25, D,C,, v ~ h i c k  can be used as  guides in the purchasa 
of ripe-ye t a ~ d a n t  t r e a t e d  lumber These are the f ollowlng: 

(1) Departments of Army, Navy, and A i r  Force, Chemicals, flre 
r e t a rdan t ,  for lwnber and t b b e r  , M i l i t a r y  Spec a J I ~ T L - c - ~ Q ~ S ~  
w51* 

( 2 )  Departments of Army, Navy, and A i r  Force, chemicals,  fire 
r e t a r d a n t ,  fo r  lumber and timber (racommendad t r e a t i n g  
prac tica), ld l i l i t a ry  Spec* MIL-C-2799, 1951~ 

Chemicals U s e d  f o r  I m w , s n a t i o n  Treatment 

Fire-re tarding chemicals commonly used TncZude monamonim 
phosphate, diamvnonitm pho spha*~,  ammonLm~ sulpha te , borax zn d boric 
a c i d ,  and zinc chloride, The ammon5wm phosphates are e f fec t ive  in 
checking both f l aming  and g lo~r ing*  Borax is effectZve 5n checlring 
flaming but Ss  not a good g1or-r retardant* Boric  acid t s  e f f e c t i v e  
in stopping glotv but i s  not  so e f f e c t i v e  against f lame,  Therefore,  
borax and boric acid are uauellg used 5n cornbinatjono 

F i r e - r e t a rd ing  treating fornulations a r o  usual ly  mixtures 
of chemicals, Typical formula  tLons a r e  gzven in the f o l l o n i n g  : 

(1) American Wood Preserver s t  Association, Report of 
Cornittee 9, fireproofing, Amerlcan 7.Vi.;;rood Pressrverst 
AssocLation, Proceedings, v o l e  40, 19Lj40 

(2) Angell, R,W, Production and use o f  f i r e  r e t a r d a n t  
t r ea ted  lumber, Fores t  Psoducts Research Socieey, 
Proceedings, vol, 5, Idadisen, 1,'Jis ., 19510 

(33 Departments o f  Army, Yavy, and A i r  Force, Chs~lczls, 
fire re ta rdant  f o r  Iwnbe~ and t imber*  I J i l i t a r y  
Spec. ~ ~ - ~ - 2 8 b 5 ,  1951. 

Results o r  fire t e s t s  o f  vrood impregnated with several 
f i r e - p e t a r c i n g  fo~nula t ions and chemicals t h a t  protect a g a j n s t  
both ripe and decay are discussed in (I) above, 



Three formulations of fire-retardant chemicals a r e  given 
in the standaxds of the Canadian  Standards Asaoclatian (080 -~10 )  
as  f o l l o w s :  

( a )  chromated zinc chloride CFR) consists of 80 per cent 
chromated zfnc chloride, 10 per cent ammonium sulphate, 
and 10 per cent bor ic  wcfd, 

(b) nminaXith* contalns 10 per cent d5ammon5u.m phosphate, 
60 per cent amxnoniwn su lphte ,  10 per cent sodium 
t e t a b o r a t e ,  and 2 0  per cent bor ic  ac id ,  

( c >  "pgresotetl contains 35 per cent zinc chlor ide ,  35 per 
c a n t  ammonium sulphate, 25 per cent boric acid, and 
5 per cent sodium bichromate. 

mom 2 1/2 to 5 lb of chern9cal (dry b a s i s )  per cu ft of' 
wood t r e a t e d  a r e  needed to give good p r o t a c t i o n  a g a i n s t  ignition 
and burning. Pressure treatment is requZred to g e t  these 
concentrations, 

Effec t  of Treatments 

(1) pemnanencB - most chernScals used a r e  more or- l e s s  
so lub l e  i n  w a t e r  and leach  out a f t o r  continuad 
exposure to the elements* BTQ practical treaZrnent 
has, as g e t ,  been developed which is permanently 
effective f o r  exposed wood (e .g. sh1ne;led r o o f s  ) 

12 3 s t ren th - treatments may reduce the a trength of 'I- mater a l s  treated, though w ' t h  commonly used rnate-sials 
this is n o t  important,  

(4) dets r$ara t ion  - some treatments tend to promote 
deterioration of the material, 5.a r ,  carrosSon of 
meta l  fastenings. 

( 5 )  ef fec t  on pa ln t s ,  dyes, and glues - some chemicals 
have a n  a d v e r s e  effect an paints or tend to a f f e c t  
co lors*  

Bibliography (i) Departments o f  Arw, N a v y  and 
Air Force, Chemicals, firs re- 
t a rdant ,  f o r  Lumber and t5mber. 
h l i l i t a ry  Spec . M I L - c - ~ O ~ ~ .  1951 * 



(ii) i!lcBaughton, GrM. Fire r e t a r d a n t  
treatments f o r  wood, NatLonal 
Fire Protection Association 
Quarterly, Jammy, 194-3. 

(Lii) Black, John M. The e f f e c t  of 
fire r e t a r d a n t  chemrcs 1s on 
glues used in p l p m o d  manufacture, 
U,S. Forest  Products Labora to ry .  
Report No. ~ 1 @ 7 ,  19.43, 7p. illus. 

(6  $ moj.stwe absorqtlon - s o m ~  otherwise e f f a c t l v e  - 
chemicals a r e  hygroscopic and absorb moisture f r o m  
the atmosphere to make the t r e a t e d  m a t e r i a l  
sb jectionably damp. 

( 7 )  toxic i tg  - certain chemicals such a s  those contalntng 
arsen ic  a r e  suff iclently poisonous to be unsuitable 
f o r  some USBS* 

( 8 )  c o s t  - the c o s t  of the treatment m a t  be moderate - 
if it is to be practicable;  cost should be considered 
in r e l a t i o n  to the length of life of the st~ucture, 
maintenance expense, e kc I 

' k e  following stanfiards of the American Socie ty  f o r  
Test-ing PZater ia ls ,  1916 Race S t r e e t ,  PhtladeZphia 3, Pa, a r e  
a v a i l a b l e  a t  3O cents each: 

(1) ASTM ~ 6 9 - 5 0  - Method of t e s t  f o r  c o m b ~ z ~ t i b l e  propertjes 
of t r e a t e d  wood by the f ke-tube apparatus a 

(2) ASTN ~8 4-,50~ - Method of fire hazard  classification of 
,bull i ng  material (tentative)a 

(3)  ASTM ~119-54 - Methods o f  fire tests of building con- 
s tructi~n and materials a 

(4) ASTM ~160-40 - Method of t e s t  for combustible p r o p e r t i e s  
of' t r e a t e d  ~vood by crib t e s t ,  

( 5 )  -1 - Methods of f i r e  t e s t s  of door  asaemblias. 

The acc'trpatlonal disezco  hazard in preparing, applying,' 
and using f i re - re tardant  chemicals 1s slight* Hoaever, protective 
equipment such a s  rubbar gloves and splash-proof goggles ,  is 
recommended when mixing the  chernjcals, and r e sp i r a$o r s  should be 
worn v~hl1.e spraying, particularly in poorly ven t i l a t ed  spaces  



'tFfre-Retarding Treatments f o r  Wood" publishsd by 
the National Safety Counc2Ll a s  D a t a  Shest 372 In 
National S a f e t y  Kews, August  1955. 


