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The National Fire Protection Association was organized in 1896 to 
promote the science and improve the methods of fire protection and preven- 
tion, to obtain and circulate information on these subjects and to secure the 
cooperation of its members in establishing proper safeguards against loss of 
life and property by fire. Its membership includes over a hundred and ninety 
national and regional societies and associations (list on outside back cover) 
and more than fifteen thousand individuals, corporations, and organizations. 
Anyone interested may become a member; membership information is avail- 
able on request. 

This pamphlet is one of a large number of publications on fire safety issued 
by the Association including periodicals, books, posters and other publications; 
a complete list is available without charge on request. All NFPA standards 
adopted by the Association are published in six volumes of the N a t i o n a l  Fire  
Codes which are re-issued annually and which are available on an annual sub- 
scription basis. The standards, prepared by the technical committees of the 
National Fire Protection Association and adopted in the annual meetings of 
the Association, are intended to prescribe reasonable measures for minimizing 
losses of life and property by fire. All interests concerned have opportunity 
through the Association to participate in the devclopment of the standards 
and to secure impartial consideration of matters affecting them. 

N F P A  standards are purely advisory as far as the Association is con- 
cerned, but are widely used by law enforcing authorities in addition to their 
general use as guides to fire safety. 

D e f i n i t i o n s  

The official N F P A  definitions of shall, should and approved are: 

SHALL is intended to indicate requirements. 

SHOULD is intended to indicate recommendations, or that  which is ad- 
vised but not required. 

APPROVED refers to approval by the authority having jurisdiction. 

Units of measurements used here are U. S. standard. 1 U. S. gallon ffi 
0.83 Imperial gallons ffi3.785 liters. 

Approved  E q u i p m e n t  

The National Fire Protection Association does not ."approve" individual 
items of fire protection equipment, materials or services. The standards 
are prepared, as far as practicable, in terms of required performance, 
avoiding specifications of materials, devices or methods so phrased as to 
preclude obtaining the desired results by other means. The suitability of 
devices and materials for installation under these standards is indicated by 
the listings of nationally recognized testing laboratories, whose findings are 
customarily used as a guide to approval by agencies applying these stand- 
ards. Underwriters' Laboratories, Inc., Underwriters' Laboratories of 
Canada and the Factory Mutual Laboratories test devices and materials for 
use in accordance with the appropriate standards, and publish lists which 
are available on request. 
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Foreword 

1. Wate r  has been accepted for m a n y  years  as the mos t  
practical  fire fighting agent  because of its a lmost  universal  
availabil i ty,  its great  hea t  absorpt ion capaci ty  and because 
i t  is a liquid. 

2. The  increasing use of wett ing agents b y  the fire services 
has  become quite pronounced in the past  few years, and gives 
indication of becoming a pe rmanen t  and impor t an t  factor  in 
the field of fire control. Experience, as well as tests, has in- 
dicated tha t  the  addition of a proper  wett ing agent  to plain 
water  will, when properly applied, increase the extinguishing 
efficiency of t ha t  water  with respect to quan t i ty  used as well 
as t ime saved. The  value of such a factor  m a y  well become of 
considerable importance,  especially in rural  areas where the 
amoun t  of water  available for fire fighting is often inadequate.  
This  is due to the fact  tha t  the addition of a proper  wet t ing 
agent  to the charge in a booster  t ank  will increase the extinguish- 
ing efficiency of the water.  In  other cases, such as forest fires, 
the increased efficiency becomes an impor t an t  consideration 
since mos t  of the water  mus t  be t ranspor ted  manual ly  in por t -  
able equipment .  
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Certain types of fires, such as those in baled cotton, stacked 
hay, some rubber compounds and some flammable liquids, which 
do not ordinarily respond to treatment with plain water may be 
extinguished when a proper wetting agent is used. This property 
may be attributed to an increase in the penetrating, spreading and 
emulsifying powers of plain water due to such factors as lowering 
the surface tension. This decreased surface tension can be de- 
scribed as a disruption of the forces holding the surface film of 
plain water together, thereby permitting it to flow and spread 
uniformly over solid surfaces. As a result, the treated water 
acquires the ability to penetrate into small openings and recesses 
which plain water would flow over by the simple bridging action 
of the surface film. I t  is to be noted that  such solutions exhibit 
not only penetrating and spreading qualities, but increased ab- 
sorptive speed and superior adhesion to solid surfaces. 

3. Wetting agents having foaming characteristics as re- 
ferred to in this Standard, when mixed with water and air, 
produce a foam which retains the wetting and penetrating 
characteristics of the wetting agent and provide an efficient 
smothering action for the extinguishment of both Class A and 
Class B combustibles, or a fluid insulation for protection against 
fire exposure. The foam produced in this manner has the addi- 
tional advantage of breakdown at approximately 175°F. and 
returns to its original liquid state retaining the penetrating and 
wetting qualities. The breakdown of this foam when applied 
on Class A combustibles automatically provides an efficient and 
adequate application rate for efficient extinguishment. 

4. There are numerous chemicals which fulfill the primary 
function of a wetting agent, which is to lower the surface ten- 
sion of plain water. However, very few of these chemicals are 
suited to fire control work because application to this purpose 
is complicated by such considerations as toxicity, corrosive action 
on equipment and stability in naturally occurring waters. In 
view of this fact, therefore, these standards set forth certain 
basic minimum requirements and limitations for the use of 
a wetting agent as an aid for fire extinguishment. The require- 
ments are intended to insure that  the addition of a wetting agent 
to any natural water shall not affect that  water adversely with 
respect to fire fighting properties, nor render it harmful to per- 
sonnel, property or equipment. I t  is further intended to estab- 
lish standards for the evaluation of wetting agents as fire ex- 
tinguishing mediums. 
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CHAPTER 1. GENERAL INFORMATION 

11. I n t r o d u c t i o n  

111. Purpose.  The standards herein set forth are, in general, 
the requirements for the performance and use of wetting agents 
as related to fire control and extinguishment and are prepared 
for the guidance of the fire 'services, authorities having juris- 
diction, and others concerned with judging the acceptability 
and use of any chemical offered for such purpose. 

112. Scope. These standards are limited to qualification tests, 
methods of evaluation, general rules for application, and limi- 
tations for use of wetting agents as related to fire control and 
extinguishment. 

1121. The method whereby the wetting agent is added to 
water is not herein specifically set forth. The solution may be 
premixed in tanks or may result from bringing the wetting 
agent into contact with water by any suitable proportioning 
device, providing, however, said device shall be approved in 
accordance with applicable standards. 

12. Def in i t ions  

121. CLASS A FIRES may be defined as fires in ordinary com- 
bustible materials where the quenching and cooling effects of 
quantities of water, or solutions containing large percentages of 
water, is of first importance. 

122. CLASS B FIRES may be defined as fires in flammable 
liquids, greases, etc., where a blanketing effect is of primary 
importance. 

123. CLASS C FIRES may be defined as fires involving electrical 
equipment, where the use of a nonconducting extinguishing 
agent is of primary importance. 

124. A WETTING AGENT may be defined as a chemical com- 
pound which, when added to water in proper quantities, materially 
reduces its surface tension, increases its penetrating and spreading 
abilities and may also provide emulsification and foaming char- 
acteristics. 
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"125. WET WATER may be defined as any water to which a com- 
patible wetting agent has been added. 

1.26. WET WATER FOAM may be defined as an admixture of 
wet water with air to form a cellular structure foam which 
breaks down into its original liquid state at temperatures below 
the boiling point of water and at a rate proportional to the heat 
to which it is exposed and at a rate sufficient to cool the com- 
bustible on which it is applied. 

127. LISTED refers to devices and materials which have been 
tested by nationally recognized laboratories for compliance with 
the standards of construction and performance of such labora- 
tories with regard to their suitability for in stallation in accordance 
with this Standard. 

13. Uses 

131. In general, these standards are intended to signify that  
a wetting agent which successfully meets the requirements here- 
in set forth shall not be limited in use or application except as 
herein specified. 

"132. The addition of proper wetting agents to plain water 
will increase its penetrating, spreading, and emulsifying abil- 
ities and may provide foaming characteristics as to extend the 
efficient use of water for the protection against fire exposure and 
the extinguishment of: fires in both Class A and Class B com- 
bustibles which are insoluble in water and ordinarily stored at 
atmospheric temperatures and pressures. 

133. In general, wetting agents can be effectively applied and 
used with all types of standard fire protection equipment where 
plain water is normally used. The degree of efficiency obtained 
will depend on utilizing the most efficient application methods, 
techniques, and devices for the hazard involved. (See Article 14, 
Limitations) 

"134. When water containing listed wetting agents is applied 
to a fire, some of the wetting agent may be expected to remain 
after extinguishment. This residual wetting agent may be effective 

*See Appendix. 
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in reducing the surface tension of plain water which may sub- 
sequently be applied. 

135. The range and discharge capacity of sohd stream or spray 
nozzles discharging water containing a wetting agent in con- 
centration recommended by the manufacturer should not be 
appreciably changed from that when used with plain water. 
The discharge angle of spray nozzles should not be changed 
appreciably from that realized when plain water is used. 

136. The authority having jurisdiction shall be consulted in 
all cases where the use of wet water is considered for application 
through fixed equipment, such as water spray, sprinkler, or 
foam systems. The v~olume of extinguishing medium required 
will vary with each type of system and hazard. If applied as 
a liquid solution, the standard applicable to plain water systems 
should apply. Where the wetting agent is to be applied in the 
form of foam, those standards applicable to foam systems 
should apply. 

137. Effective exposure protection can be accomplished by the 
application of wet water foam directly to the exposed structure 
or equipment to reduce the heat transferred from the exposure 
fire. This protection is afforded whether applied from portable 
or fixed equipment. Due to the cellular structure and reflective 
characteristics of wet water foam, the water requirements can 
be appreciably reduced. 

1371. The addition of wetting agents to plain water will in- 
crease the efficiency due to the spreading characteristics of the 
wetting agent, thus affording greater protection than plain water. 

14. L i m i t a t i o n s  

NOTE: The addition of wetting agents to plain water, which changes its 
physical characteristics, creates certain limitations for use which must  be 
recognized. 

141. Class A Fires. Wet water has the same limitations as 
plain water with respect to extinguishing fires involving chemicals 
which react with water to create new hazards and should not 
be used on fires involving chemicals such as sodium, calcium 
carbide, etc. 
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142. Class B Fires. The use of wet water for the extinguish- 
ment of fires involving Class B combustibles is limited to those 
materials not soluble in water, such as petroleum products. 
In water soluble materials of the alcohol type, some control 
may be realized, but extinguishment is questionable. 

"143. Class C Fires. Wet Water solutions have the same 
limitations as plain water in fighting fires involving electrical 
equipment so far as safety to fire fighting personnel is concerned. 
Application as a straight stream is not recommended. Spray or 
fog application can be employed with usual caution. 

144. Use of Wet t i ng  Agents wi th  Other  T h a n  Plain  Water .  
Admixing of wetting agents with other wetting agents or with 
mechanical or chemical foam liquids is not recommended and 
shall be avoided. The mixing of these agents may have adverse 
results and thus render them ineffective for fire extinguishment. 

145. The use of wetting agents in concentrations greater than 
that  specified by the manufacturer and/or specified by the 
testing laboratory should be avoided. High concentrations may 
cause adverse effects. 

"146. Corrosion. The corrosive effects of wetting agents 
should be specified by the manufacturer and included in the 
listing report of the testing laboratory. Generally, listed wetting 
agents have a definite cleaning action and will remove from metal 
surfaces grease, oil, mill scale, protective coatings, etc., which 
normally protect metal from the corrosive attack of water, in 
which case accelerated water corrosion may be expected. 

"1461. The corrosive and/or deterioration effects upon ma- 
terials and metals should be determined by the listing lab- 
oratory and results contained in their listing report and in the 
manufacturer's directions for use. 

1462. As an example, solutions containing wetting agents 
will remove galvanizing or similar coatings and therefore should 
not be used where they may contact such coatings. 

1463. Concentrated or dilute solutions of wetting agents 
may cause mild pit-type corrosion of some metal surfaces at  

*See Appendix. 



18-8 W E T T I N G  A G E N T S  

the liquid level and in the vapor space. Therefore, storage of 
wetting agents in any concentration over long periods of time 
in open containers should be avoided, unless corrosive-resistant 
materials or suitable protective coatings are provided. 

"147. Toxicity.  In general, listed wetting agents are non- 
toxic. However, reasonable care should be exercised to avoid 
concefltrated solutions in contact with the skin. Due to the 
cleansing properties similar to strong soaps, continued contact 
may cause mild dermatitis. 

1471. Contamination of foods and eating of contaminated 
food should be avoided. 

1472. The degree of toxicity should be determined by the 
manufacturer and contained in the listing laboratory's report 
and in the manufacturer's directions for use. 

148. The use of listed wetting agents in existing water-type 
portable extinguishers is limited to special formulations as may 
be specified by the manufacturer and determined by the testing 
laboratories. As an example, there are some wetting agents 
which will tolerate high concentrations of sodium salts and be- 
come more efficient in the presence of such concentrations. 
Other types may precipitate under similar conditions. 

15. Basic R e q u i r e m e n t s  

151. The use of wetting agents for fire extinguishment should 
be based on the requirements outlined in Chapter 3. 

152. Wetting agents for fire fighting shall be listed by a na- 
tionally recognized testing laboratory and shall be approved by 
the authority having jurisdiction. 

153. Special equipment, such as proportioners, shall be listed 
by a nationally recognized testing laboratory and shall be ap- 
proved by the authority having jurisdiction. 

154. Equipment and/or wetting agents offered for use on which 
approval is Pending , shall be submitted to the authority having 
jurisdiction. 

*See Appendix. 
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CHAPTER 2. 

WETTING AGENT SPECIFICATIONS AND TESTS 

21.. Genera l  

Ell .  Eva lua t ion  Tests.  The concentration for use of the ac- 
tive ingredient or ingredients of a wetting agent shall be speci- 
fied by each manufacturer, and acceptance tests and "~pprovals 
shall be based on such specifications. 

"2111. Wetting agents when added to plain water in con- 
centration specified for use shall appreciably reduce the surface 
tension of the plain water. 

2112. The addition of the wetting agent, in concentrations 
specified for use by the manufacturer, shall not appreciably 
change the characteristics of plain water with regard to boiling 
or freezing temperature. 

2113. A wetting agent to be used for fire extinguishing 
puposes shall be readily soluble in plain water and easily and 
uniformly mixed. 

a. Solubil i ty .  At 32°F. to 180°F. the wetting agent 
should form a true solution with water, which is stable up to 
the maximum concentration recommended for use by the manu- 
facturer. 

*b. Separa t ion  Tempera tu r e .  Aqueous solutions of the 
wetting agent in concentrations recommended for use by the 
manufacturer shall not separate at any temperature between 
32°F. and 180°F. Any increase in haziness, cloudiness or pre- 
cipitation occurring during the course of the test should be 
checked as an indication of separation. 

*c. Separa t ion  on S tand ing .  The wetting agent, in con- 
centrations specified for use by the manufacturer, shall display 
no tendency to "layer out" or otherwise separate, on standing 
for 30 days at any temperature between 32°F. and 180°F. The 
formation of two or more distinct layers or precipitation oc- 
curring during the course of the test should be considered as 
an indication of separation. 

*d. Act ion a f te r  Freezing. Aqueous solutions of the 
wetting agent in concentrations recommended for use by the 
manufacturer, after being frozen and then warmed to 60°F., 
shall return to normal condition after reasonable agitation. 

*See Appendix. 



1 8 - 1 0  WETTING AGENTS 

2114. Listings shall indicate the use for which the material 
is effective, as on Class A or Class B materials or as a defoaming 
agent. 

"2115. pH.  The pH of aqueous solutions of the wetting 
agents in concentrations recommended for use by  the manu-  
facturer  should be between 7 and 12 at 60°F. 

2116. Nozz le  D i s c h a r g e .  No appreciable reduction in 
range, pat tern or discharge rate shall be permit ted as compared 
to plain water discharge at the same temperature and pressure. 

2117. Viscos i ty .  Viscosity determinations at  several tem- 
peratures by  any of the s tandard laboratory methods are satis- 
factory.  The results should be reported in terms of absolute 
viscosity (centipoise) for easy comparison with established data. 

212. F i re  E x t i n g u i s h m e n t  Tes t s .  Field experience and large 
scale fire tests indicate: (1) tha t  wet water foam, produced by  dis- 
charging wetted water through a suitable nozzle, is more effective 
in control and /o r  extinguishment of fire than the same quant i ty  of 
wetted water discharged through ordinary nozzles as a liquid and 
(2) the wetted water  discharged through a nozzle as a liquid is 
more effective than the same quant i ty  of plain water discharged 
through the same nozzle. Evaluat ion tests for the several classes 
of fires are-discussed in Paragraphs 2121-2124. 

2121. Class  A Fi res .  Acceptable evaluation tests of the 
effectiveness of water or solutions containing large percentages of 
water, in control and/or  extinguishment of fire in Class A com- 
bustibles have not been developed due primarily to the fact tha t  
the results have had to be based on observers' judgment  ra ther  
than on measurable items such as temperature,  volume and time. 
Wetted waters applied as liquids to burning Class A combustibles, 
fall in this group of extinguishing agents which are difficult to 
evaluate. Wetted waters discharged through suitable nozzles and 
applied to burning 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 proportional to the heat 
to which it is exposed and thus when applied on burning Class A 
combustibles its breakdown rate is dependent on the temperature 
of the combustibles and the necessary application rate is thus 
automatically determined. These factors are capable of physical 
measurement and evaluations of effectiveness may  be made. 

*See Appendix. 
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2122. Class  B Fi res .  Evaluat ion tests to measure the fire 
extinguishing efficiency of plain water and wetted waters on fires 
in non-water-soluble Class B combustibles have indicated: (1) 
tha t  plain water can not be depended upon to effect extinguish- 
ment:  (2) tha t  wetted water applied at a rate of 1 gpm per sq. ft. 
will effect extinguishment: and (3) tha t  wet water foam, generated, 
at expansion ratios not to exceed 10 to 1 a~d applied at water rates 
of 0.1 gpm per sq. ft., will effect extinguishment. 

2123. Reference data indicate tha t  extinguishment, of fires in 
both Class A and Class B combustibles can be effected by appli- 
cation of a wetting agent foam at a solution rate as low as 0.1 gpm 
per sq. ft. This same application rate is satisfactory for protection 
against exposure to fire providing the method of application is 
designed to provide continuous and' complete coverage of the 
entire exposed surface. 

2124. Any extinguishment tests using wetting agent foam 
should therefore be conducted at  this rate of application, re- 
gardless of the type  or volume of combustible involved. (See 
Article 14, Limitations.) 

213. Field Eva luat ion  Tests .  Some method of field evalua- 
tion is deemed necessary whereby the probable performance of 
a wetting agent can be est imated before it  is put  into actual 
use after  standing for a period of time. T h e  following tests have 
been selected as being most indicative of probable performance. 

"2131. W e t t i n g  Act ion  on  Class A Combust ib le s .  At 
a minimum solution tempera ture  of 60°F., the wetting t ime of 
one-inch squares of canvas should be less than 15 sec. The tests 
should be made with aqueous solutions of the wetting agent 
in such concentrations as are specified for use by  t h e  manu-  
facturer. 

"2132. A b s o r p t i o n  A c t i o n  o n  Class  A Combust ib l e s .  
A wick test  to determine extinguishment efficiency, based on 
rate of absorption, should be made on aqueous solutions of the 
wetting agent in concentrations specified for use by  the manu- 
facturer. Using quick fire starters, this test  should indicate an 
efficiency of at  least 200 per cent compared to plain water. 

*See Appendix. 
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214. C o n t a i n e r  Mark ing .  The submitter shall include the 
following information on the container label: 

a. The manufacturer's name or trade-mark or some other 
distinctive symbol agreed upon with the nationally recognized 
testing laboratory to clearly identify the wetting agent as a 
listed chemical. 

b. Concentration for use with various types of com- 
bustibles. 

c. Surface tension of solutions of recommended concen- 
tration in distilled water. 

d. Viscosity at 60°F. of the concentrated wetting agent. 

e. Indicate recommended storage conditions. 

f. Lot number and/or  date of manufacture. 

22. Toxicity 
(See Sections 147 and A147) 

CHAPTER 3. REQUIREMENTS 

31. S y s t e m  R e q u i r e m e n t s  

311. E q u i p m e n t .  Wetting agents which comply with the 
specifications herein set forth, may be allowed for use with stand- 
ard equipment, provided said equipment is primarily designed 
to utilize water or foam as a medium of fire control and extinguish- 
ment in accordance with Sections 133 and 136. Permissible use 
with new types of equipment shall be determined by the authority 
having jurisdiction. 

312. Ca lcu la t ions .  The manufacturer shall provide such in- 
formation and data as may be required to indicate the amount 
of wetting agent which is to be added to plain water to make 
up the necessary concentration. 
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32. Fire Department Supply Requirements 

321. The wetting agdnt may be premixed in a booster tank in 
such concentration as may be specified by the manufacturer. 
Where such premixing is considered undesirable, an amount 
of wetting agent determined to be sufficient for the water con- 
tained in the portable tanks on the apparatus should be carried 
in a container which can readily be emptied into such tanks. 

322. Where portable tanks are not a part of the apparatus, or 
where it is desired to carry the wetting agent separatdy for use 
either with water from portable tanks or with water from other 
sources of supply, the amount considered necessary should be 
carried in a suitable tank connected to appropriate propor- 
tioning equipment on the apparatus. Where such equipment is 
used also to take suction from hydrant supplied by potable 
water, extra care should be exercised to prevent contamination 
of such potable water supplies with wetting agent. 

323. Additional Supplies. Additional supply of wetting agent 
will be needed to insure continuity of operation and this should 
be carried on the apparatus. Further supply should be stocked 
in fire department houses to recharge the apparatus. 

33. Fixed Systems 

331. Existing standards covering all fixed systems shall be 
followed where the addition of a wetting agent to the system 
is contemplated. Such installations shall be approved by the 
authority having jurisdiction with consideration being given 
primarily to limitations outlined in Article 14 and to: 

a . . ,The possibility of increased water damage due to the 
high absorption ability of wet water. 

b. The possibility of increased floor loads due to the re- 
tention of large volumes of wet water. 

NOTE: h~ore specific specifications will depend on field experience and 
the application of wetting agents to fire protection problems. 
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CHAPTER 4. SERVICE REGULATIONS 

41. Inspec t ion  

411. Due to its greater penetrating power, wet water is capable 
of passing through small openings which would be impassable 
to plain water. For this reason it will often be found that old, 
but apparently sound, equipment will have a tendency to spring 
leaks when charged with wet water, especially at worn packing 
glands. For this reason all old packings should be renewed when 
the switch is made to wet water, and regular inspections should 
be held thereafter in order to minimize losses, as well as to ascer- 
tain that  the equipment is in good operating condition. 

412. Schedule .  The inspection schedule should be arranged 
by the authority having jurisdiction. I t  is herein recommended 
that  for the first month after the initial addition of a wetting 
agent, inspections should be made at frequent intervals. After 
the first leaks h a w  been detected and repaired only routine 
inspections will be necessary, and these may be arranged to suit 
other inspection or drill schedules. 

413. Po in ts  of Inspec t ion .  All points which might con- 
ceivably be subject to leakage should be carefully examined. 
These would include valve packings, retainers, bushings, threaded 
joints, screw unions, etc. 

42. Tes t ing  

421. The functional parts of a system in which wet water is 
being used should be tested periodically in accordance with 
the standard applying to that system. In addition to this 
functional testing, which should be a part of the regular drill 
program, samples of the wet water should be tested periodically 
in accordance with the following schedule and test procedure. 

422. Schedule .  I t  is recommended that  pre-mixed solutions 
of the wetting agent be tested once every 30 days in accordance 
with the following test procedure, and that  this same test be 
applied immediately following the preparation of a new charge of 
wet water. In cases where the solution is never pre-mixed, but 
is to be made up at  the fire scene, the concentrate should be 
used to make up a small test sample. This sample should then 
be subjected to the wetting test as detailed in Chapter 2, pars. 
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2131 and A2131. Failure to meet the test will be an indication 
that  the wetting agent has deteriorated, in which case the author- 
ity having jurisdiction should be notified, and steps taken to 
correct the situation. 

43. Maintenance 

431. General Rules. Rules and regulations as set forth in 
applicable standards should be observed in the maintenance of 
systems in which wet water is being used. Special care should 
be taken to replace worn packings and to eliminate other poten- 
tial sources of leakage. 

CHAPTER 5. INSTRUCTIONS FOR USE 

51. Precautions 
NOT~: See Article 14, Limitations. 

52. Applications 

521. In general, recognized application techniques can be fol- 
lowed where wetting agents are used. Primary consideration 
should be given, however, to the characteristics of wet water 
in that  a wetting agent is active only when it comes in contact 
with the combustible involved. 

522. Wetting agents do not increase the heat absorption ca- 
pacity of plain water, but may increase the heat M)sorption 
efficiency of such water due to its greater spreading and pene- 
trating ability. I t  is for that  reason that  wet water, to be most 
efficiently utilized, must be applied directly to the surface of 
the combustible. 

53. Storage 

531. Proper facilities for storing the concentrate and/or pre- 
mix solutions in accordance with the recommendations of the 
manufacturer shall be provided. In general, no wetting agent 
should be stored at a temperature below 32°F. 

532. Anti-freeze Solut ions .  In cases where pre-mixed solu- 
tions of the wetting agent are exposed to possible freezing tem- 
peratures, it must be determined that the wetting agent can 
be used in conjunction with anti-freeze materials before such is 
permitted. The manufacturer should specify which anti-freeze 
materials, if any, are suitable for use with his product. 
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APPENDIX A 

The following appendices are intended to furnish clarification, 
explanation and examples for the rules contained in the main 
text of this standard. Therefore, the provisions of the appendix 
are not mandatory but indicate recommended practice and pro- 
cedure. 

A125. The term "water" as used in the standard includes 
all potable supplies. However, water from other sources may 
be used provided tests indicate the satisfactory performance of 
the specific wetting agent under consideration. 

A132. The expression "stored at atmospheric temperature 
and pressure" is intended to include those combustibles having 
a vapor pressure up to 300 ram. of mercury at 20°C. 

A134. Field observations indicate that in the use of wetting 
agents for fire extinguishment the water present is expended 
due to its conversion into steam which gives cooling effect; 
whereas, the wetting agent itself is not expended (except for 
runoff) up to an undetermined temperature which is much 
higher than the boiling point of water. I t  is also indicated that  
when sufficient (the quantity being undetermined as yet) non- 
expendable wetting agent has been applied to a fire, it continues 
to be effective with the addition of plain water. Additional fire 
tests or field experience will be necessary to determine these indi- 
cated items. 

A143. Should wet water come in contact with electrical 
equipment, the wetting agent may remain behind after the water 
has dried off, and may constitute a hazard when the equipment 
is put back in operation. 

Wet Water, due to its penetrating characteristics, may have 
harmful effects on electrical equipment involving use of fabric- 
covered wire, such as motors, transformers, etc. Electrical equip- 
ment of this nature should be thoroughly flushed and cleaned after 
exposure to wet water solutions and before placing in service 
again. Use on fires involving grouped electrical cables is not 
recommended. 

A146. Corrosion of Metals .  Samples of mild steel (also 
brass, bronze, and copper--see  end of this article) are to be 
tested for corrosion in prepared solutions of the wetting agent 
in all concentrations specified for use by the manufacturer. 
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For continuous storage the use of such materials as cast 
iron, aluminum, zinc, galvanized iron, lead or lead coated iron, 

die cast alloys (such as white metal, zinc, etci) or "air dried" 
types of coatings (which may include plastics, oil paint, lacquers 
and asphalt) should be avoided unless the manufacturer guaran- 
tees the product for such use. This is due to the fact that  wetting 
agents, al though noncorrosive, exhibit a tendency to accelerate 
corrosion due to the cleaning and penetrating action and will 
penetrate and loosen unbonded coatings which are not of the 
"baked on" type. 

Specimens approximately 1 in. wide by 5 in. long are cut 
from ~-~ in. thick hot rolled sheet steel. The mill scale is removed 
by pickling in warm hydrochloric acid containing Rodine in- 
hibitor, and the specimens are then cleaned by scrubbing with 
soap and water, rinsed in acetone, dried in a desiccator and 
weighed. 

The samples are then suspended in wi'de-mouth one quart 
bottles containing 800 cc. of the solution to be tested. The 
specimens are hung from glass thread in such a manner that 
approximately 1 in. of metal extends above the surface of the 
liquid. For comparison, metal samples are similarly exposed to 
distilled water. The test containers are then stored at room 
temperature for one month. At the end of this time, they are 
carefully removed from the containers and cleaned by immersion 
in hot 20 per cent sodium hydroxide solution containing zinc 
dust. The alkali is removed by rinsing in hot water, and the 
specimens further cleaned by scrubbing with soap and water. 
They are then rinsed in acetone, dried in the desiccator, and re- 
weighed. The corrosion rates are calculated as inches per year 
from the weight loss during exposure using the formula: 
Inch per year ~ 43.9 x weight loss in g. 

12 x density of metal (g./cc.) x area in sq. in. 
x hours exposed 

A minimum of two tests per solution to be evaluated 
are to be conducted and the average corrosion rate used. 

A corrosion rate substantially greater than that of 
the distilled water control should be cause for rejection. 

Examine the specimens for signs of pitting, and the 
presence of more than two pits deeper than 1/5 the thick- 
ness of the specimen should be cause for rejection. 

This procedure is also used for other metals as well 
as steel, with the exception of the pickling and sodium 
hydroxide t r ea tment .  
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A1461. A c t i o n  o n  F i re  Hose .  This test  is to consist 
essentially of a visual determinat ion of the effects of wet water  
on nonmetallic materials used in the manufacture  of fire fighting 
equipment  and shall include samples of fire hose, natural  rubber, 
synthet ic  rubber, asphalt, etc. 

Cut  1 in. (approximately) squares of the matei'ials, 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 a t tack than the control 
samples in distilled water, nor any greater increase in weight. 

F i f ty  samples of cot ton yarn and fifty of linen yarn  of the 
types used in fire hose are cut  in 12-in. lengths. For  a period 
of 24 hr., 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 hr., dry  them between towels and 
condition for 48 hr. at  100 ° F. Tensile strength tests are then 
conducted according to A.S.T.M. Specification No. 180-44. 

The average strength of the 25 samples of yarn  immersed 
in the wet water  shall not  be less than 90 per cent of tile 25 
samples of the same yarn from the distilled water. 

A147. The most  widely accepted definition of toxicity for man 
given in terms of the response of laboratory animals appears 
in the Regulations for the Enforcement oJ the Federal Insecticide, 
Fungicide & Rodenticide Act of 1947. 

Paragraph 162.8 of this document  defines an economic 
poison highly toxic to man as one which kills more than half of 
the animals (rats, mice, rabbits) at  a dosage of 0.05 grams per 
kilo body weight given by mouth.  

A2111. S u r f a c e  T e n s i o n .  Solutions in such concentra- 
tion as are specified for use by  the manufacturer  are to be used, 
and an average of three determinat ions should be the reported 
value. Measurements  are carried out  on any s tandard instru- 
ment , - such  as the du Nuoy  Tensiometer,  and the proper cor- 
rection factor  applied to the determined values. 

A2113b. and A2113c. Both concentra ted and dilute solu- 
tions shall be tested. Place a 100 cc. sample in a clean beaker 
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• or flask and raise the temperature to 180°F. Observe any 
evidence of precipitation or separation. Then gradually lower 
the temperature to 32°F., observing any evidence of separation 
over the entire range. Any increase in haziness, cloudiness or 
precipitation during the course of the test should be checked 
as an indication of separation. 

A2113d. Act ion  a f t e r  Freezing.  Place 100 cc. of the pre- 
pared solution in a clean beaker or flask and immerse it in a 
suitable bath, or place it in the freezing section of a refrigerator, 
until the sample has completely solidified. Record the freezing 
temperature. After complete solidification has taken place, 
remove the sample and gently warm it to 50°F. without agi- 
tation. 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 whethei~ 
or not the wetting agent has gone back into solution. The 
solution should become completely homogeneous upon com- 
pletion of this test. 

A2115. 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 extinguishment. 

pH should be measured in accordance with standard prac- 
tice procedures on a standard type pH meter at water tem- 
peratures of 60°F.+1 °. Any municipal water works l'~boratory 
can perform these tests. 

A2131. W e t t i n g  Act ion  Efficiency S t a n d a r d :  CLASS A COM- 
BUSTIBLES, CANVAS WETTING TESTS. The following outlines 
the test procedure for determining efficiency of wetting action, 
on Class A combustibles, of wet water solutions. 

(I) Cut a supply of 1 in. squares from a standard sample 
of Mr. Vernon No. 6 Canvas, made by Mr. Vernon ~Voodbury 
Mills, Columbia, South Carolina. (Two i in. squares of canvas 
and a stop watch are required for each test.) Prepare samples of 
wet water and plain water in suitable containers, adjust the 
temperature to a minimum of 60 ° F., and remove any foam from 
the surface. 
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FIG. I{O) 

(2) Place squares of the  canvas flat on the surface of the 
solutions simultaneously by  dropping from a height of ap- 
proximately 1 in. above the liquid surface. (The holding medium 
should not  come in contact  with the wet water.) 

6 
FIG. I (b)  

(3) Record the t ime required for the top surface of the 
canvas to  become completely wet, at which instant  it  will 
s tar t  to sink. 

FIG. l ie) 

NO'rES 
Repeat  the above test  at a solution tempera ture  of 140 ° F. 

Three  tests should be made on each sample, taking the  
average of the  three as the  final result. 

New canvas squares are required for each test. 

CAVTION. In making plain water  tests, extreme care must  
be exercised to use equipment  which has not  been exposed to 
wet water. 


