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N O T I C E  

All questions or other  communica t ions  re la t ing  to this documen t  should be sent only to NFPA Head- 
quarters ,  addressed to the a t t en t ion  of the Commi t t ee  responsible for the document .  

For in format ion  on the procedures  for reques t ing  Technica l  Commit tees  to issue Formal  Interpreta-  
tions, proposing Tenta t ive  In ter im Amendments ,  proposing amendmen t s  for Commi t t ee  considerat ion,  and  
appeals  on mat ters  re la t ing to the content  of the document ,  write to the Secretary, S tandards  Council ,  Na- 
t ional  Fire Protect ion Association, Ba t t e rymarch  Park, Quincy.  MA 02269. 

A s ta tement ,  wri t ten or oral ,  tha t  is not processed in accordance  with Section 16 of the Regula t ions  
Governing Commi t t ee  Projects shall not be considered the official posit ion of NFPA or any of its Commit -  
tees and  shall not be considered to be, nor be relied upon as. a Formal In terpre ta t ion .  

Users of this document  should consult  app l icab le  Federal,  State and  local laws and regulat ions.  NFPA 
does not, by the pub l ica t ion  of this document ,  in tend to urge act ion which is not in compl iance  with ap- 
p l icable  laws and this documen t  may not be cons t rued as do ing  so. 

Policy Adopted by NFPA Board of Directors on December 3, 1982 

The  Board of Directors reaff irms that  the Nat iona l  Fire Protect ion Association recognizes tha t  the tox- 
icity of the products  of combust ion  is an impor t an t  factor  in the loss of life from fire. NFPA has deal t  with 
tha t  subject  in its technical  commi t t ee  documents  for many  years. 

There  is a concern tha t  the growing use of synthet ic  mater ia l s  may produce  more or add i t iona l  toxic 
products  of combust ion  in a fire envi ronment .  The  Board has, therefore,  asked all NFPA technical  commit-  
tees to review the documents  for which they are responsible to be sure that  the documents  respond to this 
cur rent  concern.  To assist the commit tees  in mee t ing  this request,  the Board has appoin ted  an advisory 
commi t t ee  to provide specific gu idance  to the technical  commit tees  on questions re la t ing  to assessing the 
hazards  of the products  of combust ion.  

Licensing Provision - -  This  document  is copyr ighted  by the Nat iona l  Fire Protect ion Association 
(NFPA). 

1. Adoption by Reference - -  Public author i t ies  and others are urged to reference this documen t  in 
laws, ordinances,  regulat ions,  admin is t ra t ive  orders  or s imi lar  ins t ruments .  Any deletions, addi t ions  and 
changes  desired by the adop t ing  author i ty  must  be noted separately.  Those using this me thod  are requested 
to notify the NFPA (Attent ion:  Secretary, S tandards  Counci l )  in wri t ing of such use. The  term "adopt ion  by 
reference" means  the c i t ing of t i t le and  publ i sh ing  in format ion  only. 

2. Adoption by Transcription - -  A. Public  author i t ies  with l a w m a k i n g  or ru le -making  powers only, 
upon wri t ten notice to the NFPA (Attent ion:  Secretary, S tandards  Council) ,  will be g ran ted  a royalty-free 
license to pr in t  and  republ ish  this document  in whole or in par t ,  wi th  changes  and addi t ions,  if any, noted 
separately,  in laws, ordinances,  regulat ions,  admin is t ra t ive  orders  or s imi lar  ins t ruments  having  the force of 
law, provided that :  (1) due  notice of NFPA's  copyright  is con ta ined  in each law and in each copy thereof:  
and,  (2) tha t  such p r in t ing  and republ ica t ion  is l imi ted  to numbers  sufficient to satisfy the jur isdict ion 's  
l a w m a k i n g  or ru l emak ing  process. B. Once  this NFPA Code or S tandard  has been adopted  into law, all 
pr in t ings  of this documen t  by publ ic  author i t ies  with l a w m a k i n g  or ru l emak ing  powers or any other  persons 
desir ing to reproduce  this documen t  or its contents  as adop ted  by the jur isdict ion in whole or in par t ,  in any 
form, upon wri t ten request to NFPA (Attent ion:  Secretary, S tandards  Council) ,  will be g ran ted  a nonex- 
clusive license to pr int ,  republish,  and  vend this documen t  in whole or in par t ,  wi th  changes  and addi t ions,  
if any, noted  separately provided tha t  due  notice of NFPA's  copyright  is con ta ined  in each copy. Such 
license shall be g ran ted  only upon agreement  to pay NFPA a royalty. This  royalty is requi red  to provide 
funds for the research and deve lopment  necessary to cont inue  the work of NFPA and its volunteers m con- 
t inual ly  u p d a t i n g  and revising NFPA standards .  Under  cer ta in  c i rcumstances,  publ ic  author i t ies  with 
l a w m a k i n g  or ru l emak ing  powers may  apply  for and  may receive a special royalty when the publ ic  interest 
will be served thereby. 

3. Scope of License  G r a n t  - -  The  terms and condi t ions  set forth above do not  ex tend  to the index to 
this document .  

(For fur ther  explana t ion ,  see the Policy Concern ing  the Adopt ion,  Pr in t ing  and Publ ica t ion  of NFPA 
Documents  which is avai lable  upon request  from the NFPA.)  

Statement on NFPA Procedures 

This  mate r ia l  has been developed under  the publ ished procedures  of the Nat ional  Fire Protect ion 
Association,  which are designed to assure the appo in tmen t  of technical ly competent  Commit tees  having  
ba lanced  representat ion.  Whi le  these procedures  assure the highest  degree of care, nei ther  the Nat iona l  Fire 
Protect ion Association, its members ,  nor  those pa r t i c ipa t ing  in its activities accepts any l iabil i ty resul t ing 
from compl iance  or noncompl iance  with the provisions given herein,  for any restrict ions imposed on 
mate r ia l s  or processes, or for the completeness  of the text.  

NFPA has no power or au thor i ty  to police or enforce compl iance  with the contents  of this document  
and  any cer t i f icat ion of products  s ta t ing  compl iance  with requi rements  of this document  is m a d e  at the peril  
of the certifier. 
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Standard on 

Wetting Agents 

1986 Edition 

This edi t ion of NFPA 18, Standard on Wetting Agents, was p repa red  by the Tech-  
nical Commi t tee  on Foam,  and acted on by the Nat ional  Fire Protect ion Association,  
Inc. at its Fall Meeting held November  18-20, 1985 in Bal t imore,  Maryland .  It was 
issued by the S tandards  Council  on December  10, 1985, with an effective da te  of 
December  30, 1985, and supersedes all previous editions. 

The  1986 edit ion of  this s t anda rd  has been approved  by the Amer ican  Nat ional  
S tandards  Insti tute.  

Changes other  than edi tor ia l  are ind ica ted  by a vertical rule in the marg in  of the 
pages on which they appear .  These lines are inc luded as an aid to the user in identify- 
ing changes from the previous edit ion.  

Origin and Development  of NFPA 18 

This  s t andard  was original ly sponsored by the NFPA General  Commi t tee  on Special 
Ext inguishing Methods and p repa red  by the NFPA Commit tee  on Wet t ing  Agents.  It 
was in i t ia ted in 1949, tentat ively adop ted  in 1949, and officially adop ted  first in 1951. 
Extensive revisions, most of which were concerned with the use of wett ing agent  foam, 
were adop ted  in 1955. Subsequent ly  (1959) responsibil i ty for this s t andard  was 
t ransferred to the Commi t tee  on Foam and the s t anda rd  was a me nde d  in 1972 and 
1979. 

This  edi t ion of the s t anda rd  is a reconf i rmat ion  of the 1979 edi t ion with updates  
and separa t ion  of the referenced publ ica t ions  into Chap te r  6 and Append ix  B. 



18-2 WETTING AGENTS 

C o m m i t t e e  o n  F o a m  

Richard F. Murphy,  Chairman 
Exxon Research & Engr. Co. 

(Rep. American Petroleum Inst.) 

Laurence D. Watrous, Secretary 
Wormald US Inc. 

Lewis E. Allen Jr. ,  Start Technical Risk Agency 
Wayne E. Ault, RolfJensen & Associates Inc. 
Francis X. Bender, Safety Engineering Con- 
sultants 
William G. Boyce, U.S. Coast Guard 
William M. Carey, Underwriters Laboratories 
Inc. 
H. Ray Coleman, San Francisco, CA 
F. L. Deacon, Kemper Group HPR Dept. 

Rep. Alliance of American Insurers 
Ar thur  R. Dooley Jr . ,  Arthur R. Dooley & Son 
Inc. 

Rep. NAFED 
Robert H. Fritz, M. W. Kellogg Co. 
Victor G. Geihsler, Industrial Risk Insurers 
Paul J. Gillespie, National Foam Systems Inc. 
Harry E. Hickey, University of Maryland 
Desmond Hird, Angus Fire Armour Ltd. 

John A. Krembs, M & M Protection Consultants 
Norman R. Lockwood, Washington Crossing. PA 
Carlos M. Mendes, Levitt-Safety Ltd 

Rep. Fire Equipment Mfrs. Inst. of Canada 
Robert C. Merritt, Factory Mutual Research 
Corp. 
James F. O'Regan, Feecon Corp. 
Gregory A. Patrissi, Southern California Edison 

Rep. Edison Electric Institute 
John M. Poulson, Union Carbide Corp. 
John  F. Riley, Ansul Co. 

Rep. FEMA 
L. E. Rivkind, Mearl Corp. 
Sturgis L. Stentz, Costa Mesa. CA 
B. J. Walker, The FPE Group 
William P. Wheeler, Mobil Research & Devel.. 
Corp. 

Rep. National Petroleum Refiners Assn. 

Alternates 

Amnon Benjamini, INA Loss Control Services 
Inc. 

(Alternate to AISG Rep.) 
William Biscontini, Walter Kidde 

(Alternate to J. Riley) 
Layard E. Campbell, Reliable Automatic Sprin- 
kler Co Inc. 

(Alternate to NSFA Rep.) 
Thomas M. Child Jr . ,  Kemper Group 

(Alternate to F. L. Deacon) 
W. G. Garrison, M & M Protection Consultants 

(Alternate to J. A. Krembs) 
Richard A. Gross, Industrial Risk Insurers 

(Alternate to V. G. Geihsler) 
Dale W. Kent, 3M Co. 

(Alternate to 3M Rep.) 

D. N. Meldrum, National Foam Systems Inc. 
(Alternate to P. J. Gillespie) 

Francisco N. Nazario, Exxon Research and 
Engr. 

(Alternate to R. F. Murphy) 

Patrick J. O'Brien,  Angus Fire Armour Corp. 
(Alternate to D. Hird) 

Miles R. Suchomel, Underwriters Laboratories 
Inc. 

(Alternate to W. M. Carey) 

Gary Taylor, RolfJensen & Associates Inc. 
(Alternate to W. E. Ault) 

Klaus Wahle, U.S. Coast Guard 
(Alternate to W. G. Boyce) 

Thtk list represents the membership at the time the Committee was balloted on the text of  this edition. 
Since that time, changes in the membershtp may have occurred. 

NOTE: Membership on a Committee shall not in and of itself constitute an endorsement of the 
Association or any document developed by the Committee on which the member serves. 

1986 Edition 



CONTENTS 18-3 

Contents  

F o r e w o r d  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18- 4 

C h a p t e r  1 G e n e r a l  I n f o r m a t i o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18- 4 
1-1 I n t r o d u c t i o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18- 4 
1-2 Def in i t ions  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18- 4 
1-3 Uses . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18- 5 
1-4 L i m i t a t i o n s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18- 6 
1-5 Basic R e q u i r e m e n t s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18- 6 
1-6 Uni t s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18- 6 

C h a p t e r  2 W e t t i n g  A g e n t  S p e c i f i c a t i o n s  a n d  Tes t s  . . . . . . . . . . . . . . . . . . . . . .  18- 7 
2-1 Gene ra l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18- 7 
2-2 Tox ic i ty  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18- 7 

C h a p t e r  3 R e q u i r e m e n t s  f o r  S u p p l y  o f  W e t t i n g  A g e n t  . . . . . . . . . . . . . . . . . . .  18- 7 
3-1 System R e q u i r e m e n t s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18- 7 
3-2 Fire  D e p a r t m e n t  Supp ly  R e q u i r e m e n t s  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18- 7 
3-3 F ixed  Systems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18- 8 

C h a p t e r  4 Se rv i ce  R e g u l a t i o n s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18- 8 
4-1 I n s p e c t i o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18- 8 
4-2 T e s t i n g  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18- 8 
4-3 M a i n t e n a n c e  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18- 8 

C h a p t e r  5 I n s t r u c t i o n s  f o r  U s e  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18- 8 
5-1 P r e c a u t i o n s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18- 8 
5-2 A p p l i c a t i o n s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18- 8 
5-3 S to rage  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18- 8 

C h a p t e r  6 R e f e r e n c e d  P u b l i c a t i o n s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18- 9 

A p p e n d i x  A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18- 9 

A p p e n d i x  B R e f e r e n c e d  P u b l i c a t i o n s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 8 - ! 0  

1986 Edition 



18-4 WETTING AGENTS 
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NOTICE:  An asterisk (*) following the n u m b e r  or let ter 
des igna t ing  a pa rag raph  indicates  explana tory  mater ia l  on that  
p a r a g r a p h  in Appendix  A. 

Informat ion  on referenced publ ica t ions  can be found in Chap te r  
6 and  Appendix  B. 

Foreword 

W a t e r  has been accepted for many  years as the most 
prac t ica l  fire f ighting agent  because of its almost univer- 
sal availabil i ty,  its great  heat  absorpt ion  capaci ty  and 
because it is a l iquid.  

Experience,  as well as tests, has ind ica ted  that  the ad- 
di t ion of a p roper  wett ing agent  to water  will, when prop- 
erly appl ied,  increase the ext inguishing efficiency of that  
water  with respect to quant i ty  used as well as t ime saved. 
The  value of such a factor  may  well become of con- 
s iderable  impor tance ,  especially in rural  areas where the 
amoun t  of water avai lable  for fire f ight ing is often inade- 
quate.  This  is due to the fact that  the addi t ion  of a p roper  
wett ing agent  to the charge in a booster  tank will increase 
the ext inguishing efficiency of the water.  In other  cases, 
such as forest fires, the increased efficiency becomes an 
impor t an t  considerat ion since most of the water  is 
t ranspor ted  manua l ly  in por tab le  equ ipment .  

Cer ta in  types of fires, such as those in ba led  cotton, 
s tacked hay, some rubber  compounds  and  some flam- 
mab le  liquids, which do not ordinar i ly  respond to treat-  
ment  with water  may  be ext inguished when a p roper  wet- 
t ing agent  is used. This proper ty  may be a t t r ibu ted  to an 
increase in the pene t ra t ing ,  sp read ing  and emulsifying 
powers of water  due to such factors as lowering the sur- 
face tension. This  decreased surface tension can be de- 
scr ibed as a d is rupt ion  of the forces holding the surface 
film of  water  together,  thereby pe rmi t t ing  it to flow and 
spread uni formly over solid surfaces. As a result, the 
t rea ted  water  acquires the abil i ty to pene t ra te  into small  
openings and recesses which water  would flow over by the 
simple br idg ing  act ion of the surface film. It is to be 
noted that  such solutions exhibi t  not only pene t ra t ing  
and spreading  qualit ies,  but  increased absorpt ive speed 
and superior  adhesion to solid surfaces. 

We t t i ng  agents having foaming  character is t ics  as re- 
ferred to in this s t andard ,  when mixed  with water  and 
air, p roduce  a foam which retains the wett ing and 
pene t ra t ing  character is t ics  of the wett ing agent  and  pro- 
vides an efficient smother ing  act ion for the extinguish- 
ment  of both  Class A and Class B combust ib les  or pro- 
vides a fluid insulat ion for protec t ion  against  fire ex- 
posure.  The  foam produced  in this m a n n e r  has the addi-  
t ional advantage  of b reakdown at approx imate ly  175°F 
(79.4°C) and re turns  to its original  l iquid state re ta in ing  

the pene t ra t ing  and wett ing qualities.  The  breakdown of 
this foam when app l ied  on Class A combust ibles  auto- 
mat ica l ly  provides an efficient and adequa te  appl ica t ion  
ra te  for efficient ext inguishment .  

There  are numerous  chemicals  which fulfill the 
p r imary  function of a wett ing agent ,  which is to lower the 
surface tension of water.  However,  very few of these 
chemicals  are suited to fire control  work because appl ica-  
tion to this purpose  is compl ica ted  by such considerat ions 
as toxicity, corrosive act ion on equ ipmen t  and stabil i ty in 
na tura l ly  occurr ing  waters. In view of this fact, therefore,  
these s tandards  set forth cer tain basic requi rements  and 
l imita t ions  for the use of a wett ing agent  as an aid for fire 
ext inguishment .  The  requi rements  are in tended to insure 
that  the addi t ion  of a wett ing agent  to any na tura l  water  
shall not affect that  water  adversely with respect to fire 
f ight ing propert ies ,  nor render  it harmful  to personnel,  
proper ty  or equ ipment .  It is fur ther  in tended to establish 
s tandards  for the evaluat ion of  wett ing agents as fire ex- 
t inguishing mediums.  

Chapter 1 General Information 

1-1 Introduction. 
1-1.1 Scope. This  s t andard  is l imited to qual i f icat ion 
tests, methods  of evaluat ion,  general  rules for appl ica-  
tion, and l imita t ions  for use of wett ing agents as re la ted 
to fire control  and  ext inguishment .  

1-1.1.1 The  me thod  whereby the wett ing agent  is added  
to water  is not herein specifically set forth. The  solution 
may  be p remixed  in tanks or may result from br inging  
the wett ing agent  into contact  with water  by any sui table 
p ropor t ion ing  device, providing,  however, said device 
shall be approved  in accordance  with app l icab le  stan- 
dards .  

1-1.2 Purpose .  This  s t andard  gives, in general ,  the re- 
qui rements  for the pe r fo rmance  and  use of wett ing agents 
as re la ted  to fire control  and ext inguishment  and is 
p repa red  for the gu idance  of the fire services, authori t ies  
having jur isdict ion,  and  others concerned with judg ing  
the acceptabi l i ty  and use of any chemical  offered for such 
purpose.  

1-2" Definitions. 
Approved. Acceptab le  to the "au thor i ty  having 

jur isdic t ion ."  

NOTE:  The  Nat ional  Fire Protect ion Association does not ap- 
prove, inspect or certify any instal lat ions,  procedures,  equip- 
ment ,  or mater ia ls  nor does it approve or evaluate  test ing labora- 
tories. In de t e rmin ing  the acceptabi l i ty  of instal lat ions or 
procedures,  equ ipment  or mater ia ls ,  the author i ty  hav ing  
jur isdic t ion  may base acceptance  on compl iance  with NFPA or 
other  appropr ia te  s tandards .  In the absence of such s tandards ,  
said au thor i ty  may require  evidence of proper  instal lat ion,  pro- 
cedure or use. The  author i ty  having  jur isdic t ion may also refer 
to the listings or l abe l ing  pract ices of an organizat ion concerned 
with product  evaluat ions  which is in a posit ion to de te rmine  
compl iance  with appropr ia te  s tandards  for the cur rent  produc- 
tion of listed items. 

1986 Edition 



GENERAL INFORMATION 18-5  

A u t h o r i t y  H a v i n g  J u r i s d i c t i o n .  The  "au thor i ty  
having jur isdic t ion"  is the organizat ion,  office or in- 
dividual  responsible for "approving"  equipment ,  an in- 
s tal la t ion or a procedure .  

NOTE: The phrase "authority having jurisdiction" is used in 
NFPA documents in a broad manner since jurisdictions and "ap- 
proval" agencies vary as do their responsibilities. Where public 
safety is primary, the "authority having jurisdiction" may be a 
federal, state, local or other regional department or individual 
such as a fire chief, fire marshal, chief of a fire prevention 
bureau, labor department, health department, building official, 
electrical inspector, or others having statutory authority. For in- 
surance purposes, an insurance inspection department, rating 
bureau, or other insurance company representative may be the 
"authority having jurisdiction." In many circumstances the 
property owner or his designated agent assumes the role of the 
"authority having jurisdiction": at government installations, the 
commanding officer or departmental official may be the "au- 
thority having jurisdiction." 

Class A Fi res .  Fires in o rd ina ry  combus t ib le  
mater ials ,  such as wood, cloth, paper ,  rubber ,  and  many  
plastics. 

Class B Fires .  Fires in f l ammab le  or combust ib le  liq- 
uids and in gases or greases. 

Class C Fires .  Fires which involve energized electr ical  
equ ipment .  (When  electr ical  equ ipmen t  is de-energized,  
the fire may cont inue to burn  as a Class A, B, or D fire.) 

Class D Fires .  Fires in combust ib le  metals ,  such as 
m a g n e s i u m ,  t i t a n i u m ,  z i r c o n i u m ,  s o d i u m ,  a n d  
potassium. 

C o m b u s t i b l e  L i q u i d .  A l iquid having a flash point  
at or above 100°F (37.8°C).  

C o m b u s t i b l e  L i q u i d s  shall be subdivided as follows: 

Class II l iquids shall include those having flash 
points at or above 100°F (37.8°C) and below 140°F 
(60 °C). 

Class I l i A  l iquids shall include those having flash 
points at or above 140°F (60°C) and below 200°F 
(93.4°C).  

Class I I IB liquids shall include those having flash 
points at or above 200°F (93.4°C). 

F l a m m a b l e  L i q u i d .  A l iquid having a flash point  
below 100°F (37.8°C) and having a vapor  pressure not 
exceeding 40 lbs psi (276 kPa) absolute at 100°F (37.8°C) 
and shall be known as a Class I l iquid.  

Class I l iquids shall be subdivided as follows: 

Class IA shall include those having flash points 
below 73°F (22.8°C) and having a boi l ing point  below 
IO0°F (37.8 °C). 

Class IB shall include those having flash points below 
73°F (22.8°C) and ha'~ing a boi l ing point  at or above 
100°F (37.8°C). 

Class IC shall include those having flash points at or 
above 73°F (22.8°C) and below 100°F (37.8°C). 

Labe led .  Equ ipment  or mater ia ls  to which has been 
a t tached  a label,  symbol or other  ident i fying mark  of an 
organizat ion acceptable  to the "au thor i ty  having jurisdic- 

tion" and concerned with produc t  evaluat ion,  that  main-  
tains per iodic  inspection of p roduc t ion  of labeled equip- 
ment  or mater ia l s  and  by whose label ing the manufac-  
turer  indicates compl iance  with app rop r i a t e  s tandards  or 
pe r fo rmance  in a specified manner .  

Lis ted.  Equ ipment  or mater ia l s  inc luded in a list 
publ ished by an organiza t ion  accep tab le  to the "au thor i ty  
having jur isdict ion" and concerned with produc t  evalua- 
tion, that  main ta ins  per iodic  inspection of product ion  of 
listed equ ipmen t  or mater ia ls  and  whose listing states 
ei ther  that  the equ ipmen t  or mate r ia l  meets app rop r i a t e  
s tandards  or has been tested and found sui table  for use in 
a specified manner .  

NOTE: The means for identifying listed equipment may vary 
for each organization concerned with product evaluation, some 
of which do not recognize equipment as listed unless it is also 
labeled. The "authority having jurisdiction" should utilize the 
system employed by the listing organization to identify a listed 
product. 

Shal l .  Indicates  a manda to ry  requi rement .  

Shou ld .  Indicates  a r ecommenda t ion  or that  which is 
advised but  not required .  

W e t  W a t e r .  W a t e r  to which a compa t ib l e  wett ing 
agent  has been added .  

Wet  W a t e r  Foam.  An admix tu re  of wet water  with 
air  to form a cel lular  s t ructure  foam which breaks down 
rapid ly  into its original  l iquid state at t empera tu res  below 
the boi l ing point  of water,  at a rate directly re la ted  to the 
heat  to which it is exposed, in order  to cool the combusti-  
ble on which it is appl ied .  

W e t t i n g  Agent .  A chemical  c o m p o u n d  which, when 
added  to water  in proper  quanti t ies ,  mater ia l ly  reduces 
its surface tension, increases its pene t ra t ing  and 
spread ing  abili t ies and may also provide emulsif icat ion 
and foaming characteris t ics .  

1-3 Uses. 

1-3.1 In general ,  this s t anda rd  is in tended  to signify 
that  a wett ing agent  which successfully meets the re- 
qui rements  herein set forth shall not be l imited in use or 
app l ica t ion  except  as herein specified. 

1-3.2 The  addi t ion  of p roper  wett ing agents to water  
will increase its pene t ra t ing  and emulsifying abili t ies and  
may  provide foaming  character is t ics  as to extend the effi- 
ciency of water  for the pro tec t ion  against  fire exposure 
and the ext inguishment  of Class A and Class B fires in or- 
d inary  combust ib les  and  combust ib le  l iquids which are 
insoluble in water  and ordinar i ly  stored at a tmospher ic  
t empera tu res  and pressures. 

1-3.3 In general ,  wett ing agents can be effectively ap- 
pl ied and used with all types of s t anda rd  fire protec t ion  
equ ipmen t  where water  is normal ly  used. The  degree of 
efficiency ob ta ined  will depend  on uti l izing the most effi- 
cient app l ica t ion  methods,  techniques,  and devices for 
the hazard  involved. (See Section 1-4, Limitations.) 

1-3.4" When  water  conta in ing  listed wetting agents is 
appl ied  to a fire, some of the wett ing agent  may  be ex- 
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pected to remain  after ext inguishment .  This  residual wet- 
t ing agent  may be effective in reducing  the surface ten- 
sion of water  which may subsequently be appl ied.  

1-3.5 The  author i ty  having jur isdic t ion shall be con- 
sui ted in all cases where the use of wet water  is considered 
for appl ica t ion  through fixed equ ipment ,  such as water  
spray, sprinkler ,  or foam systems. The  volume of ex- 
t inguishing med ium requi red  will vary with each type of 
system and hazard .  If  app l ied  as a l iquid solution, the 
s t anda rd  appl icab le  to water  systems shall apply.  

1-3.6 Effective exposure protec t ion  can be accom- 
plished by the appl ica t ion  of wet water  foam directly to 
the exposed s t ructure  or equ ipment  to reduce the heat  
t ransferred from the exposure fire. This  pro tec t ion  is af- 
forded whether  app l ied  from por tab le  or fixed equip-  
ment .  Due to the cel lular  s t ructure  and reflective 
character is t ics  of wet water  foam, the water  requi rements  
can be apprec iab ly  reduced.  

1-3.6.1 The  add i t ion  of wett ing agents to water  will in- 
crease the efficiency due to the spread ing  character is t ics  
of  the wett ing agent,  thus af fording grea ter  protec t ion  
than water.  

1-4 L i m i t a t i o n s .  

1-4.1 The  addi t ion  of wett ing agents to water,  which 
changes its physical  characterist ics,  creates cer ta in  l imita-  
tions for use which shall be recognized.  

1-4.2 Class A Fires .  We t  water  has the same l imita-  
tions as water  with respect to ext inguishing fires involving 
chemicals  that  react  with water  to create  new hazards.  

1-4.3 Class B Fires .  The  effective use of wet water  for 
the ext inguishment  of fires involving Class B f l ammab le  
or combust ib le  l iquids as def ined in Section 1-2 is l imited 
to those mater ia l s  not soluble in water,  such as pe t ro leum 
products .  In water  soluble mater ia ls  of  the alcohol type, 
some control  may  be realized, but  ex t inguishment  is 
quest ionable .  

1-4.4" Class C Fires .  We t  water  solutions can conduct  
electrici ty and have l imita t ions  s imilar  to water  in 
f ight ing fires involving energized electr ical  equ ipmen t  so 
far as safety to fire f ight ing personnel  is concerned.  Ap- 
pl icat ion as a s t raight  s t ream is not r ecommended .  Spray 
or fog app l i ca ton  can be employed  with usual caut ion.  

1-4.5 Wet  water  shall not be used on Class D fires. 

1-4.6 Use of Wetting Agents with Other T h a n  
Water. Admix ing  of  wett ing agents with other  wett ing 
agents or with mechanica l  or chemical  foam liquids is not 
r ecommended  and shall be avoided.  The  mix ing  of these 
agents may  have adverse results and thus render  them in- 
effective for fire ext inguishment .  

1-4.7 The  use of wett ing agents in concentra t ions  
greater  than those specified by the manu fac tu r e r  a n d / o r  
r e c o m m e n d e d  by the testing labora tory  shall be avoided.  
High concentra t ions  may cause adverse effects. 

1-4.8" Cor ros ion .  The  corrosive effects of wett ing 
agents shall be specified by the manufac tu re r  and  in- 
c luded in the listing report  of the testing laboratory .  

1-4.8.1" The  corrosive a n d / o r  de ter iora t ion  effects 
upon mater ia ls  and  metals  r ecommended  by the manu-  
fac turer  as being compa t ib le  with the wett ing agent  shall 
be de te rmined  by the listing labora tory  and results con- 
ta ined  in their  listing report  and  in the manufac tu re r ' s  
directions for use. 

1-4.8.2 Solutions conta in ing  wetting agents will remove 
galvanizing or s imilar  coatings and therefore shall not be 
used where they may contact  such coatings.  

1-4.8.3 Concen t ra ted  or di lute  solutions of wett ing 
agents may  cause mild pi t - type corrosion of some metal  
surfaces at the l iquid level and in the vapor  space. 
Therefore ,  storage of wett ing agents in any concent ra t ion  
over long periods of t ime shall be avoided, unless the con- 
ta iner  is fabr ica ted  of corrosive-resistant  mater ia ls  or 
sui table  protect ive coatings are provided.  

1-4.9 T o x i c i t y .  Reasonable  care shall be exercised to 
avoid concen t ra ted  solutions in contact  with the skin. 
Due to the cleansing proper t ies  s imilar  to strong soaps, 
cont inued  contact  may cause mild  dermat i t is .  

NOTE:  In general ,  .listed wet t ing agents are nontoxic.  

1-4.9.1 Con tamina t ion  of foods and eat ing of con- 
t a m i n a t e d  food shall be avoided.  

1-4.10 The  use of listed wetting agents in por tab le  ex- 
t inguishers is l imited to special formulat ions  as may be 
specified by the manufac tu re r  and de te rmined  by the 
listing laborator ies .  

1-5 Basic Requirements .  
1-5.1 Wet t ing  agents for fire f ighting shall be listed by a 
test ing labora tory  and shall be approved  by the author i ty  
having jur isdict ion.  

1-5.2 Special equ ipment ,  such as propor t ioners ,  shall 
be listed by a testing l abora to ry  and shall be approved  by 
the author i ty  having jur isdict ion.  

1-6 Uni t s .  Metric units of measurement  in this stan- 
da rd  are in accordance  with the modern ized  metr ic  
system known as the In te rna t iona l  System of Units (SI). 

1-6.1 If  a value for measurement  as given in this stan- 
da rd  is followed by an equivalent  value in other  units, the 
first s tated is to be regarded  as the requi rement .  A given 
equivalent  value may  be approx imate .  

1-6.2 The  conversion p rocedure  for the SI units has 
been to mul t ip ly  the quant i ty  by the conversion factor  
and  then round  the result to the app rop r i a t e  n u m b e r  of 
s ignif icant  digits. 

IFor add i t iona l  conversions and informat ion  see ASTM E380, Stan- 
dard for Metric Practice. 

1986 Edition 



WETTING AGENT SPECIFICATIONS AND TESTS/REQUIREMENTS FOR SUPPLY OF WETTING AGENT 18-7 

Chapter 2 Wetting Agent Specifications and Tests 

2-1 General. 
2-1.1 Evaluation Tests. The  concent ra t ion  for use of 
the active ingredient  or ingredients  of a wett ing agent  
shall be specified by each manufac tu re r ,  and  acceptance  
tests and  approval  shall be based on such specifications.  

2-1.1.1" Wet t ing  agents when added  to water  in con- 
cent ra t ions  specified for use shall reduce the surface ten- 
sion to less than  33 dynes / cm 2. 

2-1.1.2 The  addi t ion  of the wett ing agent,  in concen- 
t rat ions specified for use by the manufac tu re r ,  shall not 
lower th e boi l ing point  or raise the freezing point  temper-  
atures of water.  

2-1.1.3 A wett ing agent  to be used for fire ext inguishing 
purposes shall be readi ly soluble in water  and  easily and 
uniformly mixed.  

(a) Solubility. T h r o u g h o u t  the listed storage and use 
t empera tu re  range,  the wet t ing agent  shall form a true 
solution with water,  which is stable up to the m a x i m u m  
concent ra t ion  r e c o m m e n d e d  for use by the manufac-  
turer .  

(b)* Separation Temperature. Aqueous  solutions of 
the wett ing agent  in concentra t ions  r ecommended  for use 
by the manufac tu re r  shall not separa te  at any tempera-  
ture between 32°F and 120°F (0°C and 48.9°C).  Any in- 
crease in haziness, cloudiness or prec ip i ta t ion  occurr ing  
dur ing  the course of the test indicates a separat ion.  

(c)* Separation on Standing. The  wett ing agent,  in 
concentra t ions  specified for use by the manufac tu re r ,  
shall display no tendency to "layer out" or otherwise 
separate ,  on s tanding  for 30 days at the m i n i m u m  and 
m a x i m u m  storage and use t empera tu res  and at 60°F 
(15.6°C). The  format ion  of two or more  distinct  layers or 
prec ip i ta t ion  occurr ing  dur ing  the course of the test shall 
be considered as an indica t ion  of separat ion.  

(d)* Action after Freezing. Aqueous  solutions of the 
wett ing agent  in concentra t ions  r e c o m m e n d e d  for use by 
the manufac tu re r ,  after being frozen for one hour  and 
then warmed  to 60°F (15.6°C), shall re turn  to normal  
condi t ion  after reasonable  agi ta t ion.  

2-1.1.4 Listings shall indicate  the use for which the 
mate r ia l  is effective, as on Class A or Class B mater ia ls .  

2-1.1.5" p H .  The  pH of aqueous solutions of the wet- 
t ing agents in concentra t ions  r ecommended  for use by the 
manu f ac t u r e r  shall be between 7 and 12 at 60°F 
(15.6°C). 

2-1.2" Fire Extinguishment Tests. 
2-1.2.1 Class A Fires.* 
2-1.2.2 Class B Fires .  Evaluat ion tests by a testing 
labora tory  shall be followed for acceptance  of a wett ing 
agent  for appl ica t ion  to Class B fires. 

2-1.3 Container Marking. The  ma nufa c tu r e r  shall in- 
c lude the following informat ion  on the conta iner  label:  

(a) The  manufac tu re r ' s  name  or t r a de -ma rk  or some 
other  distinctive symbol agreed upon  with the testing 
l abora to ry  to clearly identify the wett ing agent  as a listed 
chemical .  

(b) Concent ra t ion  for use with various types of com- 
bustibles. 

(c) Surface tension of  solutions of r ecommended  con- 
cen t ra t ion  in distil led water.  

(d) Viscosity at 60°F (15.6°C) of the concent ra ted  wet- 
t ing agent .  

(e) Indica te  r e c o m m e n d e d  storage condit ions.  

(f) Lot number  a n d / o r  da te  of manufac tu re .  

2-2 T o x i c i t y .  (See 1-4.9, 1-4.9.1 and A-1-4.9.) 

Chapter 3 Requirements for Supply of Wetting Agent 

3-1 System Requirements. 
3-1.1 E q u i p m e n t .  We t t i ng  agents which comply with 
the specifications herein set forth may  be allowed for use 
with s t andard  equ ipmen t  provided said equ ipmen t  is pri- 
mar i ly  designed to utilize water  or foam as a med ium of 
fire control  and  ext inguishment  in accordance  with 1-3.3 
and 1-3.5. Permissible use with new types of equ ipment  
shall be de te rmined  by the author i ty  having jur isdict ion.  

3-2 Fire Department Supply Requirements. 
3-2.1 The  wett ing agent  may be p remixed  in a booster 
tank in such concent ra t ion  as may be specified by the 
manufac tu re r .  Where  such premix ing  is considered 
undesi rable ,  an amoun t  of wett ing agent  de te rmined  to 
be sufficient for the water  conta ined  in the por tab le  tanks 
on the appa ra tus  shall be car r ied  in a conta iner  which 
can readi ly be empt i ed  into such tanks. 

2-1.1.6 Nozzle  Discharge .  No apprec iab le  reduct ion 
in range,  pa t t e rn  or discharge rate shall be permi t ted  as 
compared  to water discharge at the same t empe ra tu r e  
and pressure. 

2-1.1.7 Viscosity.  Viscosity de te rmina t ions  at 60°F 
(15.6°C) by any of the s t andard  labora tory  methods  are 
satisfactory. The  results shall be repor ted  in terms of ab- 
solute viscosity (centipoise) for easy compar ison  with 
established data .  

3-2.2 Where  por tab le  tanks are not a par t  of the ap- 
para tus ,  or where it is desired to carry the wett ing agent  
separate ly  for use e i ther  with water  from por tab le  tanks 
or with water  from other  sources of supply,  the amoun t  
considered necessary shall be carr ied  in a sui table  tank 
connected  to app rop r i a t e  p ropor t ion ing  equ ipmen t  on 
the appara tus .  Where  such equ ipment  is used also to take 
suction from a hydran t  suppl ied  by po tab le  water,  extra  
care shall be exercised to prevent  con tamina t ion  of such 
po tab le  water  supplies with wett ing agent.  
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3-2.3 Additional Supplies. Addi t iona l  supplies of wet- 
t ing agent  will be needed to insure cont inui ty  of opera-  
tion and this shall be carr ied on the appara tus .  Fur ther  
supply shall be stocked in sui table storage facilities to 
recharge the appara tus .  

3-3 F ixed  Systems. 

3-3.1 Existing s tandards  covering all fixed systems shall 
be followed where the addi t ion  of a wett ing agent  to the 
system is contempla ted .  (See NFPA 13, Standard for the 
Installation of Sprinkler Systems; NFPA 14, Standard for 
the Installation of Standpipe and Hose Systems; and 
NFPA 15, Standard for Water Spray F~)ced Systems for 
Fire Protection.) Such instal lat ions shall be approved  by 
the author i ty  having jur isdict ion with considerat ion being 
given pr imar i ly  to l imitat ions out l ined in Section 1-4 and 
to: 

(a) The  possibility of increased water  damage  due to 
the high absorpt ion abil i ty of wet water.  

(b) The  possibility of increased floor loads due to the 
re tent ion of large volumes of wet water.  

4-2.2 Schedule .  Pre-mixed solutions of the wetting 
agent  shall be tested once every 30 days in accordance  
with the following test procedure,  and this same test shall 
be appl ied  immedia te ly  following the p repa ra t ion  of a 
new charge of wet water.  In cases where the solution is 
never pre-rnixed,  but is to be made  up at the fire scene, 
the concent ra te  shall be used to make up a small test sam- 
ple. This  sample  shall then be subjected to the wett ing 
test as deta i led in Chap te r  2. Fai lure to meet  the test will 
be an indicat ion that  the wett ing agent  has deter iora ted ,  
in which case the author i ty  having jur isdict ion shall be 
notified, and steps taken to correct  the si tuat ion by 
rep lacement  of the wetting agent.  

4-3 Maintenance. 
4-3.1 G e n e r a l  Rules .  Rules and regulat ions  as set 
forth in NFPA 13, Standard for the Installation of Sprin- 
kler Systems; NFPA 14, Standard for the Installation of 
Standpipe and Hose Systems; and NFPA 15, Standard for 
Water Spray Fixed Systems for Fire Protection, shall be 
observed in the ma in tenance  of systems in which wet 
water  is being used. Special care shall be taken to replace 
worn packings and to e l iminate  other  potent ial  sources of 
leakage.  

Chapter 4 Service Regulations 

4-1 Inspection. 
4-1.1 Due to its greater  pene t ra t ing  power, wet water  is 
capable  of passing through small openings which would 
be impassable  to water.  For this reason it will often be 
found that  old, but  apparen t ly  sound, equ ipmen t  will 
have a tendency to spring leaks when charged  with wet 
water,  especially at worn packing glands.  For this reason 
all old packings shall be renewed when the switch is made  
to wet water,  and regular  inspections shall be held 
thereaf ter  in order  to minimize losses, as well as to ascer- 
tain that  the equ ipment  is in good opera t ing  condi t ion.  

4-1.2 Schedule .  The  inspection schedule shall be ar- 
ranged by the author i ty  having jur isdict ion.  Weekly in- 
spections shall be made  for the first month .  After  the first 
leaks have been detected and repai red  only rout ine in- 
spections will be necessary, and these may be a r ranged  to 
suit o ther  inspection or drill  schedules. 

4-1.3 Points of Inspection. All points which might  
conceivably be subject  to leakage shall be carefully exam- 
ined. These would include valve packings,  retainers,  
bushings, th readed  joints,  screw unions, etc. 

4-2 Testing. 
4-2.1 The  funct ional  parts  of a system in which wet 
water  is being used shall be tested per iodical ly  in accor- 
dance  with the s tandard  apply ing  to that  system. In addi-  
tion to this funct ional  testing, which shall be a part  of the 
regular  drill p rogram,  samples of the wet water  shall be 
tested per iodical ly  in accordance  with the following 
schedule and test procedure .  

Chapter 5 Instructions for Use 

5-1 P r e c a u t i o n s .  (See Section 1-4, Limitations.) 

5-2 Applications. 
5-2.1 In general ,  recognized appl ica t ion  techniques for 
water  shall be followed where wett ing agents are used, 
Pr imary  considerat ion shall be given, however, to the 
character is t ics  of wet water in that  a wett ing agent  is ac- 
tive only when it comes in contact  with the combust ib le  
involved. 

5-2.2 Wet  water  to be most efficiently util ized shall be 
app l ied  directly to the surface of the combust ible ,  since 
wett ing agents do not increase the heat  absorpt ion  capac-  
ity of water,  but  may  increase the heat  absorp t ion  effi- 
ciency of such water  due to its grea ter  spreading  and 
pene t ra t ing  abilities. 

5-3 Storage.  Proper  facilities for storing the concen- 
t ra te  a n d / o r  premix  solutions in accordance  with the 
recommenda t ions  of the manufac tu re r  shall be provided.  
In general ,  no wett ing agent  shall be stored at a tempera-  
ture below 32°F (0°C). 
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Chapter 6 Referenced Publicat ions 

6-1 The  following documents  or port ions thereof  are 
referenced within this s t andard  and shall be considered 
par t  of the requi rements  of this document .  The  edi t ion 
ind ica ted  for each reference is cur rent  as of the da te  of 
the NFPA issuance of this document .  These  references 
are listed separate ly  to faci l i tate  upda t ing  to the latest 
edi t ion by the user. 

6-1.1 N F P A  P u b l i c a t i o n s .  Nat iona l  Fire Protect ion 
Association, Ba t t e rymarch  Park,  Quincy,  MA 02269. 

NFPA 13-1983, Standard for the Installation of Sprin- 
kler Systems 

NFPA 14-1986, Standard for the Installation of Stand- 
pipe and Hose Systems 

NFPA 15-1982, Standard for Water-Spray Fixed 
Systems for Fire Protection. 

Appendix A 

This Appendix is not a part of  the requirements of  this NFPA docu- 
ment, but is included for  information purposes only. 

A - l - 2  Wet Water. The  term "water"  as used in the 
s t anda rd  includes all po tab le  supplies. However,  water  
from other  sources may be used provided tests indicate  
the satisfactory per fo rmance  of the specific wett ing agent  
under  considerat ion.  

A-1-3.4 Field observations indicate  that  in the use of 
wett ing agents for fire ex t inguishment  the water  present  
is expended  due to its conversion into steam which gives 
cooling effect; whereas, the wett ing agent  itself is not ex- 
pended  (except for runoff) up to an unde t e rmined  tem- 
pera tu re  which is much  higher  than the boi l ing point  of 
water.  It is also ind ica ted  that  when sufficient (the quan- 
tity being unde t e rmined  as yet) nonexpendab le  wett ing 
agent  has been appl ied  to a fire, it continues to be effec- 
tive with the addi t ion  of water.  Addi t iona l  fire tests or 
field exper ience will be necessary to de te rmine  these in- 
d ica ted  items. 

A-1-4.4 Should wet water  come in contact  with elec- 
tr ical  equ ipment ,  the wett ing agent  may  remain  behind  
after  the water  has dr ied off, and may  const i tute a hazard  
when the equ ipmen t  is put  back in opera t ion .  

Wet  water,  due to its pene t ra t ing  characterist ics,  may 
have harmful  effects on electr ical  equ ipmen t  involving 
use of fabr ic-covered wire, such as motors,  t ransformers ,  
etc. Electr ical  equ ipmen t  of this na tu re  should be 
thoroughly flushed and cleaned after  exposure  to wet 
water  solutions and before p lac ing in service again.  Use 
on fires involving g rouped  electr ical  cables is not  recom- 
mended .  

A-1-4.8 Corrosion of Metals. Samples  of  mi ld  steel 
(also brass, bronze, and  copper  --  see the last 
p a p r a g r a p h  of this section) are to be tested for corrosion 
in p repa red  solutions of the wett ing agent  in all concen- 
t rat ions specified for use by the manufac tu re r .  

General ly,  listed wett ing agents have a definite clean- 
ing act ion and will remove from metal  surfaces grease, 
oil, mill scale, protect ive coatings,  etc. ,  which normal ly  
protect  metal  from the corrosive a t tack  of water,  in which 
case accelera ted  water  corrosion may be expected.  

For cont inuous storage the use of  such mater ia l s  as cast 
iron, a luminum,  zinc, galvanized iron, lead  or lead- 
coated iron, die cast alloys (such as white meta l ,  zinc, 
etc.) or "a i r -dr ied"  types of coat ings (which may include 
plastics, oil paint ,  lacquers and  asphalt)  should be 
avoided unless invest igated and  listed for such use. This  is 
due to the fact that  wett ing agents, a l though noncor- 
rosive, exhibi t  a tendency to accelera te  corrosion due to 
the c leaning and pene t ra t ing  act ion and will pene t ra te  
and  loosen u n b o n d e d  coatings which are not of the 
"baked  on" type. 

Specimens approx imate ly  1 in. wide by 5 in. long (25 
m m  by 125 mm) are cut from ¼6 in. (1.6 ram) thick hot 
rolled sheet steel. The  mill scale is removed by pickl ing in 
warm hydrochlor ic  acid conta in ing  Rodine  inhibi tor ,  
and  the specimens are then cleaned by scrubbing  with 
soap and water,  r insed in acetone,  dr ied  in a desicator  
and  weighed. 

The  samples are then suspended in wide-mouth ,  1-qt 
(0.95-L) bottles conta in ing  800 cc of the solution to be 
tested. The  specimens are hung from glass thread  in such 
a m a n n e r  that  approx imate ly  1 in. (25 mm) of metal  ex- 
tends above the surface of the l iquid.  For compar ison,  
metal  samples are s imilar ly exposed to disti l led water.  
The  test containers  are then stored at room t empera tu re  
for one month .  At the end of this t ime, they are carefully 
removed from the containers  and c leaned by immersion 
in hot 20 percent  sodium hydroxide  solution conta in ing  
zinc dust. The  alkali  is removed by rinsing in hot water,  
and  the specimens fur ther  c leaned by sc rubbing  with 
soap and water.  They are then rinsed in acetone, dr ied in 
the desicator,  and  reweighed.  T h e  corrosion rates are 
ca lcu la ted  as inches per year from the weight loss dur ing  
exposure using the formula:  

Inch per  year = 

43.9 x w e i g ~ g ) _  
12 × density of metal  (g /cc)  × area (in 2) × hours exposed 

A m i n i m u m  of two tests per  solution to be evaluated 
are to be conduc ted  and the average corrosion rate used. 

A corrosion rate substant ia l ly  greater  than  that  of the 
disti l led water  control  should be cause for rejection.  

Examine  the specimens for signs of  pi t t ing.  The  
presence of any pits deeper  than  ~ the thickness of the 
specimen should be cause for rejection.  

This p rocedure  is also used for o ther  metals  as well as 
steel, with the except ion of the pickling and soduim 
hydroxide  t rea tment .  
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18-10 WETTING AGENTS 

A-1-4.8.1 Act ion  on Fire  Hose. This test is to consist 
essentially of a visual de terminat ion  of the effects of wet 
water on nonmetal l ic  materials used in the manufac tu re  
of fire fighting equ ipment  and should include samples of 
fire hose, natura l  rubber ,  synthetic rubber ,  asphalt, etc. 

Cut 1-in. (25-mm) (approximately) squares of the 
materials; weigh and place them separately in 100 cc of 
the prepared solution. Similar control samples are to be 
placed in distilled water. Allow to stand for at least 30 
days, and at the end of this time, examine the samples 
visually for signs of swelling, softening, or disintegration. 
Dry the samples by wiping with a soft cloth and weigh. 

The samples should exhibit no more attack than the 
control samples in distilled water, nor any greater in- 
crease in weight. 

Fifty samples of the approved natura l  or synthetic 
thread of the types used in fire hose are cut in 12-in. 
(305-mm) lengths. For a period of 24 hours, 25 of each of 
these are immersed in distilled water and 25 of each in 
the prepared solution of the wetting agent. Remove the 
samples after 24 hours, dry them between towels and con- 
dition for 48 hours at 100°F (37.8°C). Tensile strength 
tests are then conducted according to ASTM D2256, Test 
for Breaking Load (Strength) and Elongation of Yarn by 
the Single-Strand Method. 

The average strength of the 25 samples of yarn im- 
mersed in the wet water shall not be less than 90 percent 
of the 25 samples of the same yarn from the distilled 
water. 

A-2-1.1.1 Surface Tension. Solutions in such concen- 
trations as are specified for use by the manufac tu re r  are 
to be used, and an average of three determinat ions  
should be the reported value. Measurements are carried 
out on any s tandard ins t rument ,  such as the du Nuoy 
Tensiometer ,  and the proper correction factor applied to 
the determined values. 

A-2-1.1.3(b) a n d  (c) Both concentra ted and dilute solu- 
tions should be tested. Place a 100 cc sample in a clean 
breaker or flask and raise the tempera ture  to 120°F 
(48.9°C). Observe any evidence of precipitat ion or 
separation. T h e n  gradual ly lower the tempera ture  to 
32 °F (0 °C), observing any evidence of separation over the 
entire range. 

A-2-1.1.3(d) Act ion  af ter  Freezing.  Place 100 cc of 
the prepared solution in a clean beaker or flask and im- 
merse it m a suitable bath, or place it in the freezing sec- 
tion of a refrigerator, unti l  the sample has completely 
solidified. Record the freezing temperature.  After com- 
plete solidification has taken place, remove the sample 
and gently warm it to 60°F (15.6°C) without agitation. 
As soon as this temperature  has been reached, remove the 
source of heat and stir the sample for one minute .  At the 
end of this time make visual observation to ascertain 
whether or not the wetting agent has gone back into solu- 
tion. The  solution should become completely homo- 
geneous upon completion of this test. 

A-2-1.1.5 The  pH of aqueous solutions of wetting 
agents is a measure of the acidity and alkalinity of the 
solution. Variations substantially below 7 or above 12 

may result in serious increase in corrosion rate or may 
have material  effect on its value in fire protection and fire 
ext inguishment .  

pH should be measured in accordance with s tandard 
practice proizedures on a s tandard-type pH meter at 
water temperatures o f 6 0 ° F  + l ° ( 1 5 . 6 ° C  5= 0.6°). Any 
munic ipal  water works laboratory can perform these 
tests. 

A-2-1.2 Field experience and large-scale fire tests in- 
dicate: (1) that wet water foam, produced by discharging 
wetted water through a suitable nozzle, is more effective 
in control a n d / o r  ext inguishment  of fire than the same 
quant i ty  of wetted water discharged through ordinary 
nozzles as a l iquid and (2) the wetted water discharged 
through a nozzle as a l iquid is more effective than the 
same quant i ty  of water discharged through the same noz- 
zle. Evaluation tests for Classes A and B of fires are dis- 
cussed in A-2-1.2.1 and 2-1.2.2. 

A-2-1.2.1 Acceptable evaluation tests of the effec- 
tiveness of water or solutions conta in ing large percentages 
of water in control a n d / o r  ext inguishment  of fire in Class 
A combustibles have not been developed due primarily to 
the fact that the results have had to be based on observers' 
j udgmen t  rather than on measurable items such as tem- 
perature,  volume and time. Wetted waters applied as liq- 
uids to bu r n i ng  Class A combustibles fall into this group 
of extinguishing agents which are difficult to evaluate. 
Wetted waters discharged through suitable nozzles and 
applied to bu rn ing  Class A combustibles as wet water 
foam may be evaluated in measurable terms of volume 
and time. Wet water foam breaks down into a liquid at a 
rate proport ional  to the heat to which it is exposed and 
thus when applied on bu rn ing  Class A combustibles its 
breakdown rate is dependent  on the temperature  of the 
combustibles and the necessary application rate is thus 
automatical ly determined.  These factors are capable of 
physical measurement  and evaluations of effectiveness 
may be made.  

Appendix B Referenced P u b l i c a t i o n s  

B-1 The  following documents  or portions thereof are 
referenced within this s tandard for informational  pur- 
poses only and thus shall not be considered, part of the re- 
quirements  of this document .  The  edition indicated for 
each reference is current  as of the date of the NFPA is- 
suance of this document .  These references are listed sepa- 
rately to facilitate upda t ing  to the latest edition by the 
user, 

B - I . I  A S T M  Publications. 
American Society for Test ing and Materials, 1916 

Race Street, Philadelphia,  PA 19103. 

ASTM E380-1984, Standard for Metric Practice 
ASTM D2256-1980, Test Method for Breaking Load 

(Strength) and Elongation of Yarn by the Single-Strand 
Method. 
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