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ABSTRACT 

An investigation of sanitizing, deodorizing, and anti -static agrnts is 
describe<!.. Recommendations are made for the use of quaternary ammonium 
compounds for sanitizing and deodorizing rubberized. flight clothing and f or 
the use of non-ionic detergents for rendering synthetic materials anti-static , 
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I.. INTRODUC'rI ON 

Perspiration odors are prevalent in rubberized flight clothing tha+. is 
not well ventilated during use. In addition tb in.reasing use of synthetic 
fibers tends to promote danger from static buil~-up. To minimize these 
corul.i ions Problem Assignment Num'ber 2-22 was established. It was r ques ted 
that MIL-C-18687 Cleaning Compound , Aircraft Surfaces be revi sed ·0 i ncl ude 
two addi tiona1 classes o mater ial. One c-la.ss would be fo r decxloriz.in a nd 
sanitizing whil-~ the i:;econd wou:d be for depositl.ng a.a anti-stat:Lc f .1 m on 
the fabri c sw·fa.ce. 

II. INVESTIGATION PROCEDURES 

A. Discussion 

1 . Although fresh perspiration is essentially cxlorleas s.nd 
sterile, upon contact with the akin, bacteria thereon act upon the various 
component~ to produce the typical odors which are so o·:.moxiou,s. Consequently, 
when perspira,tion saturates clothing i-t carriP.s with it II1£JJ.Y t ousands of ski.n 
bacteria. which produce an objectio:c.able odor in clothing even though t;heir 
growth 8Jld activity may have been inhibited while on the akin. 

~ .. Bac'tericides generally fall into three groups: (1) phenolics, 
(2) icxlopbors, and (3) quaternary ammonium compounds. The phenolics have a 
typical "bospi tal SM~ll" and are usually employed in heavy conce11trations. 
Iodophors have e. subdued odor and may be used in dilute solut ion. However, they 
are most useful 1n a. pH range of three to four, hence are not satisfactory when 
used with alkaline detergents. Quaternary ammonium compounds are od.orless as 
well as useful in dilute solutions. rrhey may be combined with non ... :l.onic and 
cationic detergents but are 1.ncompatible with soap or other anioni~ detergents. 

3. Anti - static agents are generally surface active ageY'.! s tha~; 
deposit a very thin film on a surface. This fi.lm retains moisture which in 
turn retards the build-up of static charges. 

B. Survey 

1. Information was obta.ine<l. from several air stations regarding 
the care and cle8Jling of rubberized flight clothing. Since pressure suits a.re 
tailored to the individual, very few are located at the air stations. However, 
useful information and comments were obtained on the cleaning and repair of 
exposure suits. Subs<:quent discussionR. with operating personnel disclosed 
that the problem was more troublesome to carrier-based squadrons than to land.­
based squadrons. 

2. The results of this survey disclosed that when the s..ii t s were 
stored in well-ventilated, temperature-~ontrolled drying lockers, t he dis­
agreeable odors coulll. be kept to a mini.mum. The problem becomes a ute when 
the pilot is transferred or exposure suits shippe-d t o repair points. In tvese 
cases the clothing j_s usually tightly folded and placed in an unventilated 
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container. 'rhis situation encourages the grouth of odor causing bacteria. 
The survey also disc l osed that t he buil d-up of static charge creates a 
potential hazard that sh Juld be cont rolled or eliminated. 

C. Existing Specifications 

1 . Two detergent specification have been examined: 

a. MIL-C-18687A is a specification coveri g cleaning compounds 
for aircraft surfaces. There are two chemical types of material. The detergents 
may be Type I, anionic or Type II, non-ionic. The materi al procured thereunder 
is a relatively low cost item and is consumed in large quantities . It is 
listed as an aircraft cleaning compound and, therefore, would be difficult to 
locate in stock catalogues if the specification were revised to include a 
sanitizing agent for flight clothing. 

b. MIL-D-0016791 covers non-ionic detergents . These compounds 
are ess~ntially 100 percent e~tive materials. In addition to ac ing as 
detergents they a:-e useful as anti-static agent i n di.lute solutions . The 
materials covered by Type I of t he t?-:pecification are compatible with many of 
the bactericides investigated. The detergents covered by this sper.ification 
are not considered biodegradable. 

2 . Three spec · fications covering bactericidal compoum:ls r..ave been 
studied: 

a. Specification MIL-G-13734A covers quaternary ammonium type 
germicides. It prohibits the use of certain chemicals potentially hannful t o 
materials used in the constructi..m of rubberized flight clothing. Compounds 
covered do not damage rubber and plastic nor readily cause dermatitis. 
Regis tration with the u. S. Department of Agriculture is requ.i.red . 

b. Interim Federal Specification P-D-00235 (GSA-FSS) covers 
detergent-santi zers for general purposes. The material covered by this 
specification is essentially that of MIL-G-13734A mixed with a detergent. A 
storage str-..bili ty requirement assures that there will be no loss of germicidal 
action or detergency . Although P-D-00235 is a performance specification., it 
also contains a requirement for a minimum active ingredient content. This 
requirement bas been questioned by manufacturers since it eliminat es the more 
effici ent bacterici des because of the cost, although their effectiveness 
would offset the price -:ifferential. 

c. Federal Specification O-D-4o6 concerns a disinfect ant, 
germicidal and fungic i dal concentrat~. It is designed f or use after cleaning. 
Since, it does not restrict the chemical types of component materials there is 
a compatibility problem wit.:h soaps and. detergents . In addition, some of the 
disinfectants seriously affect rubber and plastic materials. 

III. EXPERIMENTAL PROCEDURES 

A. Effects on Rubberi zed. Fabrics 
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Specimens : (1 ) Mark IV Exposure Suit Fabric . 

(2 ) Mark V Exposure Suit Fabric (including seams ). 

Immersion Media: (1) A two percent aqueous sol ution of a quate rnary 
ammonium t ype bactericide. 

(2 ) A two percent aqueous soluti on of a detergent ·­
sani tizer . 

Procedure: Duplicate speci mens were immersed in each of the media for 
60 seconds. One spec~en was air-dried while t he second 
was rinsed in water and allowed t o air-dry. The specimens 
were visual ly examined for deterioration of the rubber and 
fabric and loss of adhesion at the seams. 

B. Anti-Static Properties 

Specimens: (1) Dacron swatches. 

Anti-Static Agent: (1) MIL-C-18687A, Type II 

Procedure: A swatch of Dacron was taped to a rigid plastic panel. The 
Dacron was vigorously rubbed with cotton flannel. The 
panel was held one half inch above clearette ashes. The 
ashes were readily attracted to· the Dacron . The Dacron was 
then sprayed with an aqueous solution of an i-stati c age,.l'.lt, 
the cloth was allowed to dry and again exposed to cigarette 
ashes. If no ashes were attracted., showing the charge to 
have been dissipated, the testing was continued as follows : 

At 15 minute intervals the Dacron swatch was vi gor-• 
ously rubbed and again exposed to the ashes. After 
the fourth exposure, if the anti-static agent were 
still effective, the swatch was allowed to stand 
untouched for 24 hours. The swatch was then rubbed 
vigorously and again exposed to the ashes. If no 
ashes were attracted, the anti-static agent was 
considered effective. 

C. Deodorizing Properties 

Specimens: (1) Terry Cloth Toweling contaminated with perspiration. 

Deodorizing Media: (1) A two percent aqueous solution of bactericide. 

(2) A two percent aqueous solution of detergent­
sanitizer. 
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Pr ocedure : 

(1 ) Four pj eces of ·oweling were dipped in a two percent solu ion 
of ba'.:teri.c.i d.e ·o· five minutes . T. e specimens we r e removed and 
t he excess l lqtd.d squee-zed ou't,. Two pieces were a i r ·-dried . The 

emaini ng two p .. e .es w re was hed in a one-percen . de ·ergent 
solu ,io:c, r ns a. n d s~.jlled wa .er and a ir-dried . 

(b ) Four p1ece~ o towe::1-in wer.e dipped. in a wo percent s011 . 10n of 
detergen ;-sani ,izer for f.i.ve mi mrtes . 'l'b specimens were removed 
and. he excess 1 quid s queezed. out; . Two p ie~es were a dr ' ed. 
The remai ni ng t wo pieces were r i nsed in d i stil led wat e r and 
air d ried. 

(c) For cont r ol testing, wo pi eces of t oweli ng were was hed i n a 
de t ergent solution and air d.r ed . Two add. i on.al specimens we r e 
r i nsed in d.istill d water and. air dried . 

IV. RESULTS 

A. Rubber reinfor ced .. a'brics and. seams used i n Ma rk : :v and Mark V 
exposure suits were not vi s i bly af e•:; t d by t e ba ,:. t er i cide and detergent. 
sanitizer t es t ed. 

B. Non-ionic detergent s pr o~.t1 "' ed good. ant i. - static fi lms on Dacr on . 
Although many other t ypes of s f a ce ac •i ve agent s may be used , t he s e may not 
oe compatible wi t h vari ous ·bac ter icid~s . 

C. 1. Cloth d i pped. i n ba cter i cid.e and. washed. wi ,h a de t er gen· s ol ut ion 
was less odoriferous t han cloth washed. i n de erg~n· a l one . 

2. Clot h d.i pped. J,n bact ericide and. air dried r e t a i ned a slfg}.:it 
odor, approximately the same as clo ·,b washed n de · .. e . g~n · solution and r i ns ed 
in dis t illed water. 

3. The odor was r e~oved f rom soiled oweli ng by di ppi ng i n a 
detergent- sanitizer. No difference in odor was de tected bet ween spec imens 
not rinsed and those r nsed i n d.is t · lled wat e r before a i.r dryi ng . 

4. Con ·am1na ted ·oweling tha t was a i r dried without any cleaning 
procedure ret a i ned an odor ·· a t was r ead.i ly d.e t ectable wben the c. lot h was 
slightly moi stened . R .ns .ng .. e speci men wi t h di s t illed wat er pr odu ed only 
a sli.ght . mprovt"m n· .. 

V. CONCLUSI ON 

As a resul · o. h I .l n v ~s .ga.tion it i s concluded t.ha ·: 

A. Heavy r ubb ri · d .~l gh clothi ng re qui res saniti zi ng f or ;he well 
being of the mai n t enance pe r s onn 1 a s well as for tbe comfort of the user . 
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B. Quaternary ammonium compounds are the most useful bactericidal agents 
for t he purpose described. 

C. Rubberized flight cl othing can be sanitized and deodori zed by immers­
ing in a two percent aqueous solutj_on. of quaternary ammonium compound conforming 
to the requirement s of Speci f ication MIL G-13734A . Bulky or insulated material 
that cannot be immersed mus t be sponged or sprayed wit a two percent Rqueous 
solution. 

D. Washable materials may be cleaned. and sanitized with an aqueous 
solution of a bactericide and a compatible detergent. 

E. Materials treated with a sanitizer and not rinsed retain a residuum 
that retards bacterial growth and resultant odors . 

F. Materials treated with a detergent-sanitizer mixture impart anti ­
static properties to the fabrics as well as sanitize. 

G. Synthetic fabrics may be rendered anti-static with a dilut e aqueous 
solution of detergent conforming to MIL-C-18687A, Type II by dipping, sponge 
wiping or sprRying. 

H. Since there is little need for the use of anti-static agents on the 
· interior of pressure suits a spray application to the exterior should be 

sufficient. 

I. MIL_-c-18687A materials may be more useful without sanitizing ad.di ti ves 
since they present a stock identification problem. 

VI. RECOMM&NDAT!ONS 

It is recommended that: 

A. Compounds conforming to the requirements of MIL-·G-13734A "Germicide, 
Quaternary Ammonium Type 11 be used for sanitizing and deodorizing rubberized 
flight clothing. 

B. Mixtures of MIL-G-13734A gennicides and non-ionionic, bi odegradable 
detergents conforming to MIL-C-18687A(WEP), Type II be used as detergent­
sanitizers for cleaning and deodorizing rubberized flight clothing. 

C. Synthetic materials such as nylon, Dacron, etc o be sponged, dipped 
into, or sprayed with a one ~ercent solution of a detergent conforming to 
MIL-C-18687A, 11ype II to render them anti-static. 

D. When dipping clothing containing zi.ppers, the lubricant may be 
removed and means should be available for re-lubrication. 
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