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ïeei lot» of Fh&s^BÍn 111 flasapreofisig ser© p^pm&á at 
fîot-eï' öfessleal Morki ea â pilot pi est ©@alsg Emet let e^taiasâ 
t©a galion® ©? soltóioa ©f 2Sp t@ 3B$ a©li4 III partial 
pQlyaei5 eoa©®nts*atioaô 

Ífe©s@ fíolutiona u@fq tostad ^ laboratory proeedap®® anã all íbü" 
peactod adsquafco fl«®© reaistaac© ®xe@pt ia certaia plasticise? 

fh@f ö®p® applied ®ith@p siagly or aa maltiplo lote nadoj? plant 
coüilltioas at tfa© Fairfereit Piaiibißg Ooii^asiy ia Spartanburg? 8 6G 0 
Pa4©r plaat cosditicms only ttesco ^ariaölas wer© studied«, ana^lyg 
plaatleisere3 duration of drying and curing» method of drying and 
pro es dures t© soften tla® fiuisb0 

It 66M b® eomluâeá from tbes® tssfca that any dogre© ©f flama 
eiotaeoG can b® l^trtod to cotton with Plserssia IXIo H©a©^©rg tbe 
degroo of ï'Xeim resistan®©' inereaaoe at th® ospesioo of @mh 
qualities go tees-tl and water r@p©ll@ncy9 â ooEssroially possible 
proQôse for th@ pr©«oration of fboresia III baa boon developed? 
end tfels ®o»ereia3v product will lepart perœœat flea® r®si@t®ae® 
to cotton cloth« 

Asid® frea a ©©aproais© with tho docirod degro© of flame résistance? 
water rcpellenoy’and band» tbere remains little that ba© not been 
attempted to minimise th© effect oa tb®@© qualltiee. 

She basic problem appears to bo on® of penetration of the fiber» 
ïhis application profeloai was partially solved by incorporation o£ 
Penetren S to inoroaco tho wet ability of t-fto oloth with Phoresia III 
ßolutiene ïh© probl©® however has only boon partially solved® She 
degre® of parEsaeae© toward laundering obtained ia tb© laboratoi-y 
has saver been approached ©a plant scalee This® it is assumed» ia 
du© to lack of penetration sise© tho cooking procedure used at 
Victor and the laboratory padding techniques of the Fairfcrest 
Finishing Cospony and ferfïC have all led to excellent laundry reels«» 
tent finishes » ïh@ œor© a fiaisö t«ada to b® a coating» th© Eora 
suaceptiblo it ia to tho abrasiv® sad flexile action of laundering0 

Another factor which could contribute, to lack of penetration ha® 
b©an pointed out by I’sv DoM&reo of tho QMC and involves the 
tonsloa under which the cloth is treated? dried and cured uador 
plant oonditionea Th« tighteaiog of tha yarn could lead to poor 
fiber penetration and heme a aeaieoatiag treataant^ 

A© a matter of comparison? the data obtained with the brominated 
triallyl phoephat© on a pilot plant seal© and the bast data ob¬ 
tained with laboratory prepared solution of Phoresin III were 



laeludôd in îabl© me fssi© III iMâeat@s Fb®i?©sia Ilï^is 
by fas* fcbo b®ife fl®œ#pr©of3.as eo^ouaâ« B^aa Ist Mo® 9e 14,602? 
which tias nat ccniidcycd sui’I'îciently fXesia® vQslskmt bj tb® QI4Ö 
ii at iaaet ©taal t© te'eiais^ted tpiaiiyl phosphate at a ee&sÃêsFâôly 
loçi©? add«»©®* 

SHfROSugSXOil 

This report fulfills th© final reçoireaent im<l®r a cootraet «hioh 
actually bagan is 1951 e During, th® ini-o@t-Station s©?®?®! p©t@atial 
flaae rasietant finiste©® for est tos. woro @tuâi©d ®a & laboratory 
soai©® Sm© of the®® finiste©© aor® adviinooé to th© pilot ploat 
acal® a Shas© u®?®» tepoaiaatsd triaxial phosphate ©ad testa .âiellosf4* 
phoophonopropionitrll® (Phorefiin ÎII)q 

Sh© investigation ©f broainatod trioUyl phôspteat© ëa© ©u©e©©©füi 
in th® pilot plant t© the a©»® degre® achiovod in th© laboratory® 
Economie considérâtions prevented further development ©f this 
procos© at that ti®®® 

Phorosin IXI gava prosais® of baing th® œsst do sir able ©f all 
compounds tost©d In th© JlaboMtory© ït ©rfsoti^© st iSfi 
insofar as it would pass the Vertical Bunsen Sost after fifteen 
launderings and was capable of being softened to a desirable hand» 
Tfe® 0oal©»uo to pilot slant Quantifias sas asióte rsor© difficult than 
©xp®ri©nced= with broalnatad triallfl phosphate0 In facte only one 
pilot plant investigation was auooeasfule as to preparation and 
application® At 20> add-on this eomsereialXy representative sa®ple 
passed all of the fías® resistant reQuiremante? both by Vertical 
Bunsen and 1/¾. inch Strip Match Tost methods® Even in this ease 
there mr® problems of application which were not solveda> Shaso 
problems of application are concerned with tb® int®r®r®lation of 
the degree of flana resistanca desired» the hand of the cloth ©ad 
ability to incorporate water repellents » Sheae textile problema 
could only tea oolved by further textile application Studie®0 Ste© 
primary object of this contrast was aecomplisheda namely» th© 
preparation of a uniform flame retardant in pilot plant quantities« 

HISTORY OF PILOT PLâBT XliïBSTIGAÎIOff 

She contract was again renewed in 1954 f©** the purpose of advanc¬ 
ing on© of the promising Victor eoapounda to tte© stag© of drum lot 
productlono This was accomplished in stags© by preparing a sis 
gallon catch first and applying this solution (E13Ö9) to 9 owae© 
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aateen. ai; Fia,t©feiÍM® ^ospaaf ia Sparteafe^g» So go Mimfeia 
fi¥® laundry ©föl©® is tàe l'Jz&lî tJu&ol ího finish l©at its £Xms 
^©giâtsae©«6 Sh® fail«?® ia light of pra^ion® laboratory ©Bfio®s®®e 
was attribtttad to the mthod of preeipitatioa® Sole»«® had b«®a 
au'ostitutad for the ethfl as s % ata "tm @fit©© as the preeipitaSiea 
©gfiSto 

áaôfchor four gallon© of ©ointion froa a tsluea© pracipitatioa pro- 
oedisr® nas raprocossed with ethyl acótate and hesanco Shi® r®“ 
processed solution was tostod aa F6332 at the Fairforost Cos^any« 

Sh© finish had E©r© laundri' rosietanoe than obftaiaod with 133®9 
iolîitien» ThQ Sima resistan©© parsistsd through ©nlf launder» 
inga» Th© phoresin 111 which was ostracted fro® th® solid prepolyner 
during reprooesaing with othyl acetate-hexane could not b® ©©n¥©»>fc©a 
t© good tuality nflaaaproofing62 aolution in th© laboratory 0 

Sh© final drum of eolation (E 14-55) wa® th® rosult ©f coaooatratiea 
©f two draw© o£ dilute solution* Laboratory test® ©f th© solation 
indicated that tfe© ultiaat© testing ©f s®¥©rel hundred yards ©f 
cloth «©old fe© i^raetieel boe&us© ©f laefe ©£ parBanene© to laundor- 
ing0 A small 1 1/2 gallon portion of th© druai had been retained and 
was reprocessed with ethyl acetate and hexane» Laboratory tests ©f 
this reprocessed 11455^2. were very encouraging0 $h® drua was re® 
turnad fres Pbiiadolp&ia QMö Depot and raprocessod as E22iX0 fh© 
©elution had evidently degenerated ©a storage because it was 
©stresely viscous and gave off noxious fuses* &om 800 yards of 
various grade® of cotton ©loth Mere treated with th© drus of ©olu* 
tica ©t the Fairfor@st Co^any» Shis application was not promising 
since only th© finish on the denlo could withstand sore than two 
laundry cycles in the Wash Wheel» 

Prior to any further pilot plant studio© it was necessary to deter¬ 
mine « if possiblep th© causea for th© inability to duplieat® 
laboratory successes ©a the pilot pleat seal® » _ She quality of 
mcnoner prepared on the pilot plant scale was found to^baequal to 
the test laboratory nonomvre She saonoaer process mss therefor® 
excluded from further eoasidaratlono 

There wer© two factors in which pilot plant polymerisation differed 
fres laboratory procedure « & sBailor percentage of bensoyl peroxide 
was asployed for safety considerations and consequently _a longer 
period" ©£ heating was required, t© accomplish th© d©sir©d dsgri© @£ 
polyaerisation« '"Tfeos© differences were considered very probable 
oatîüoo of th© failure®o 

Another departure from laboratory procedure concerned solvent© used 
to precipita © th© solid pr©polyaer* The pilot plant procedure# 
which used toiuen® as the precipitant# was auch œor® desirable than 
the two solvent# highly flaraable laboratory syotoQ of_ ethyl acótate- 
hexene# For this reason production personnel were insistent that 
the necessity for as© of ethyl acotate-hexan© bo shorn© 



She final pz*o©@sa ®onoid©i?afeieffi li@§ ia the ®g£lm©j &£ »-©©feiisa® 
tion of «aps*©©ipitafeod ffe@s?©sia III bf iaoes’pss'mtioa in fus’t-fe©? 
polymor1 iaatioa b©t©li@0® Isperisae® ia th© lâbepatorf iadioat©d 
it Das sBuoh (¡©fetes* feo stapfe Mith a wastes* ©teg© ©f s*aeo^®s*sà «a«» 
precipitated fhorasia 111 mA add fresh noaoiaar feo inborn® feh© 
Phoresla in ooafeent to $($ than feo use fresh soaoaer enfeirolf« 
ShiSi, from th© protests®a staadpsint® i© mvj fesirables 

Of all of tta© potanfeial eausee for tfe© diffiefôltiea ia ©©al©®^!^ fete© 
ohaige frœa ethyl aeofeafee-hesane to feoloene for preeipifeatioa of tfe© 
solid# partially polymerised Phoreein in «aa oonsiâereà orifeioai« 
Therefore» fear Solutions «ere prepared in the laboratory by starts 
lag %jîth either reoewred unproeipifeated Phoresin III froa labora® 
tory o aper iras ata or from pilot plant ia?©atigat-i©n@ Tw© ©a©h M®r© 
prepared from tta© laboratory ©r pilot plant roao^erod fhoresia III 
by adding fresh monomer to make a $Qt$0 solution of Phsrosia III • 
bafea efeloroQfefeyl othere polymrising the iolutloa with 2$> b©ai@yl 
peroxide until the rlscosity had risen fourni'old and fehoa preoipita» 
ting th© solid partial polyraor with ©ifehor toluoa© or ©thyl ©©©feat©® 
h©san®e Th© four solutions of solid partial polyesr di@i©l¥©d la 
30/70 ©thaaol/othyloa© diehlorlde usra tested la th© Falrforoit 
FiniiMng Goapasy®® l&hùp&tQ&j and found to be ©quivalent from th® 
standpoint of fias® roslsfeanoo tepei^ted to cloth ô Thor© ^a@ slighfe“ 
!y bofet©r rctsnfeions affeor Xauni©ring in feh© easae off th© ethyl 
acotafe© precipitatod products 

From th© above list of probable oauseo and laboratory results it ma 
concluded that laboratory results alone muid not solve the aealo^up 
difficultiesa fh© effect of euch variables in th® prooeea as 
precipitation solvent» effect of viscosity ©hang©» time of polymer® 
iaation and amount of ro eye led Fhoresin III ©ployed, could best be 
studied ©a the pilot plant level. 

The last confer act entena ion was negotiated with th© understanding 
that th© variables could be studied while supplying ten 10 gallon 
lots of solution under servio© order contracts® Tto contract was 
modified after two 10 gallon lofes war© supplied to enable Victor 
to ship the solution directly to the applicator end circumvent th® 
delay causad by shipping first to Natick# Massaehusatts® Qne~half 
of th© second ton gallon lot was delayed several days in tranafor 
fres Natick# Massachusetts fee Spartanburg» South Carolina and 
prevented adequate evaluationa 
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Ëeaagal freeefeya© 

lo freparation of aonoß®? 

A ls5P iolutioa of sodium allylat© in ullyl aleofeol um prepared 
by dissolving asteilie eodiiasi in allyl aloefaoli at 20^2$@ C0 fbi© 
catalyst solution was added to an equimoleeula? solution of diallyl 
phosphite and acrylonitrile at such a rat© that tfe® reaotioa t®^@ra«> 
tis»® could ba mí&tãinaá at 30^33® 0 with eiroulating à 1Q$> 
excess of catalyst solution was added after the esotheresio roaetien 
ceased« She solution was stirred for one hour and then saturated 
with 0©g ®as to destroy the ©sees® catalyst* ffe® allyl alcohol was 
©trippad off at reduced pr©saur© to 100® 0/5 irsio Th© «©swsar was 
tfa©a slurried with an ©qua! velum© ©î 1(Ç& IteHCOs solution at 60° c 
for on® hojir® Sh© bicar bOnat® layer was drawn off and the monomer 
stabilised by heating to 100® 0 at 1 es pr@isur©a â represeatativ© 
react loa consisted of 25 ®6 pounds of acrylonitrile aMf0o9 pounds 
of dlftXlyi ghesphit©® An overfall ylold ©f 01^ was realised fos5 
five charges « ïh© finished monosar wa@ reciuirad to moot tfe® foil©»«- 
ing sp e c If i c at ions 3 ns»B 1 el;.655 ^ 1 oklQQS E©6/2S®G 15 o2 ** I5<f5§ 
loss than 0®2^ reduced phosphorus m phosphite® less than 0e4 si ©f 
0«l 11 IfaOH per gram of monomer acid titration and less than 0o2$$ 
HqOc> 

2o froparatioa of flameproofing eolation 

Seventy pounds of material was used per polymerisation charge* 
Each charge consisted of equal weights Phoresis III and chlores 
(oeta chloroethyl ether)« She charge was heated to 65® 0 under 
nitrogen gas in a 25 gallon reactor® Sao relativo viscosity at 
85® C was thon àoterminsd by ssasuring the rot© of flow through a 
metering device « While monitoring the metering device the solution 
was polymerised with SLf> bensoyl peroxide until the rate of flow de» 
oroaaod to on®~fourtfa the original value* 'The solution was o©©l©d 
rapidly to 30° c and precipitated in two portions with fifty pounds 
of toluona while vigorous agitation wao maintained with a Cowl®© 
agitator,, ¡£ho powder thus precipitated was twics reelurried with 
35 pounds of toluene and then centrifuged dry® She dry powder was 
evacuated overnight at room teeperature to loss than 2 m& pressure 
in aa adaptad ribbon crystallises*« á 35“i¡.0^ ©©aversion t© p©sd©r 
via a realised in all cases» The powder was dissolved in 30/70 
athanol/öthy 1sí.j dichlos’ià® soluticn an th© Cowles Dissolver and 
neutralised with trlothylaain©« 

.« Sooting proeodsiras 

a) Laboratorf 

At Victor Chemical Works, the final flameproofing solutions 
war® applied to 20 z 2 l/2n strips ©f 8»2 ouaes cotton twill or 
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0sS otmo© cotton, sateen 9 A 15^=20% add^oa Mao obtained by iœiaQ^siî^ 
the cloth for fir© minutos ia tha appropriais dilution of the final 
flanaproofIng solutions Sh® ©scesa solution was rosorod in a 
clothes wringer and th© cloth dried for fire minutes at 100 C and 
cured at l80® G for 5 minutes «, Ons^half of th© tr©at©d cloth was 
laundered at 1400 P for 1$ minutos with 0,5?» Igepon S-T3-detergent 
solution in a Launderomoter<> Both the laundered and unlaunctered 
halves were tested for flame rosis banco by th© Vortical Bun@®a &ad 
1/4S} Strip Match Test roothoda 8 In all caso a oh© solutions is^arted 
©scalient flame resistance to th© cloth« 

At th© Quartermaster Research and Davalopmcnt Laboratorios at 
Natick* Mass®? a 0lightly different test procedure is ®®ploy©d0 
ïh© cloth is treated by multiple passes through a laboratory ©adder 
at 1},Q lbs,/eq«ino air pr0S^ur© on tn© squeea© rolla® Th® drying 
of th© cloth waa accomplished by heating at 100° Ö for 1 1/2 to 5 ^ 
minutes® A Bin),ilar procedure wan used to euro th© cloth at 180’ G 
for th© same time intervala as used for drying® ^hsso larger 
samples of treated cloth were subjected fco fifteen laundry ayolos 
in the Wash Wheel using Method 5556 Föderal Specifications 
CCC“T*‘19T a® The QMC testa at Natick* Mass® were satisfactory at 
20% add-on, in regard to the permanence of flame resistance® Th,©' 
cloth also possessed the deeirod hand if l¡.% Colluflex plus ^ ©loic 
acid wer© incorporated as plasfcieisors for the resin® Th© ua® 
plasticised svlffnosa returned* however* on ■•soaping" at 160° Fa 
The ultimato plastioizer for Phorssin III finishes has not boon 
discovered* but such compounds as Victos* Softening Agent E5l82B 
Sant leiser Up and Gellufles GEP* did impart aceoptablo hand to 
cloth treated with Phoresln III® Th© ©îtaet function of tha 
plasticiser in tha jPhoreoin III system has not boon defcorminod® 

b) Plant seal© 

All plant acala applications wore conducted at Pairforost 
Finishing Company* Spartanoiírg* SoC®* in consultation with t-h© 
Quartermaster Corpa personnol who were preaent® Cloth samples ©f 
between 7 1/2 and 152 yards wore treated in a mannar oitailar to 
that usad by tha Quartermaster Corps. Tha 9 os® and 8®5 ©s® cotton 
sateen war© padded by a 1 dip -4- 1 nip process at least twice with 
and without drying between padding operations. The cloth was 
dried oy aithox* passage through an overhead ov©n or a tenter frasza 
at 220-250^ F for 3/4 to 5 minutas. The finish was always curod 
at 320 - 350° F for i 1/2 - 5 minutes in another overhead ovan®_ In 
almost all caaes th© cloth was very stiff after curing and required 
soaping on a jig wash to soften th© hand® Th© dogroo of softening 
on a plant scale wea never as great as obtained in the Quartermaster 
procedure. The cloth was then Sanforised and Zolanized. 

. 

Following is a description of each of the t©n lots of solution 
supplied for pilot plant application and th© results of those 
applications. 



Lot me I CE3319) 

This t©n gallon sampl© ua© ©hippod t@ IIat£©k(j Massaehusette ©n 
July 11, 1955e fh©'* solution contained 2Z% pélfffisï* «&®si tsstod^ 
at victor and found t© b© roprosantatlv® ® It laad pr©p®r-®d 
fron rôcyelod ciîlô2*©^œPb©r©@in ïïï solution with suff£®l©nt ¿r@öa 
raonotEor t© repise® th© precipitated solid partial polyntar from th© 
previous cyel© 0 ®h@ fresb aonoear was ebtalasd by purificatioa ©f 
a mononsar o'.f quostloaable Quality« feats at latiste on a laboratory 
scale indicated that 20-25¾ of th® resin washed out during th© 
flsoaping'3 step» 

â pilot plant application @f th© ooluti® was oonduoted at latiok 
using the coating ©quipnaont avallabl® to the Functional Finish©© 
group® Sh® cloth thus treated had satisfactory p©raanent flm® 
resiatane© qualities6 Its hand was stiff©r than dosâ^ahl® and It 
©©©toad to hav© atoorsaally high loss in tear strength o 

Lot Ho. 2 (E3596) 

She s©v©n gallons of thla solution w©r© @©nt to the Fairforost 
Finishing Coapanfs Spartânbœgs S® 0®«, on July 2$p 1955® This 
solution al©o coxitalnad 2¾¾ solid phoMslià 1IÏ and 
in a maimer similar to that u.s©d to ps?©par© Lot 1 with the ©^ceptlon 
that a greater percontag© of fresh raonosEcr was ©®ploy®d to incrs&s© 
th© ©iE© of a polymerisation charge0 

On Auguat 2® a ? 1/2 yard piece ©f 9 ounce cotton sateen was padded 
with the solution by a 1 dip -î- 1 nip process and dried at 260® F 
for 1 1/2 minutes to gain 15«55> add-on as determined by curing a 
small sample in the laboratory oven® R©treatment to_increase th© 
add-on resulted in a spotty surface due to th© condition of the 
padder oquees© rollsa 

Half of Lot Mo® 1 was delayed in transit from iatictes Mase9e to. 
Spartanburgs SoG® This prevented an evaluation of E3319 on « pilot 
plant ocelo0 Th© remaining sis gallons of Lot No. 2 plus th© five 
gallons of Lot Mo, X w©r© combined and applied to ?5 yards of 9 os, 
combad öätoon by a two pass system (1 dip 4* 1 alp) with drying for 
1 1/2 minutas in an oven between passes« Th© cloth was dried at 
260s F for 1 3/4 minutes after th© second pass and then cured at 
350® F for five’minutos« Th© cloth was very stiff because a 
plasticiser had not baen incorporated in th© formulation to soften 
th© finish« Experience had shown that incorporation of a plasticis¬ 
er result© in larger Säwash out®9 losses« Since it was doubtful 
whether eleven gallons would adequately treat the 75 yards of cloth 
If two paas system were necessary; it was decided to not uso a 
plasticiser« As a result It was necessary to "soap" th© cloth for 
$ hours on a jig was to Improve the hand« This soaping operation 
removed SOp of th© rosin applied« Further tests demonstrated that 
after soaping the treated cloth was no longer adequately flams 
resistent« 



Lot HOo 2A (F16&8) 

A i> gallon drum o£ flolution plus a.Ä quart os^i© of th© sslutlea 
which had fcsea ©oassatoatod to ¿kfy solida lía® subiaittsd to th© 
QHO on Septesahar 2b 1955® f©st© at l!atiofes Mass a® iadieated that 
thia was an inferior solution bee&ue® the ©loth treâtisent was not 
laundry resistant0 Tto® tssto at Viotor mm unable to efeoa eignlfi« 
cant difforsnsQQ batwaen E3596 and Fl668a 

Lots 3 and fa ÍE4Q79) 

5!h© exact reason for th© inability to duplioat© laboratory sueooss 
on a pilot plant acal© ha® not ba©a dotaralnade Oa© variableb fe@w® 
©wr® was olilralnatod by adopting the present pilot plant procesa 
for making Phoresin m«, Without ©hashing the ¡>r@e®dur© another 
twenty gallons of solution were prepared at 3(¾¾ solid Ptoresla IÎÏ 
concentration® 

On October 32® 1955 a quart sample was tested by the QIS procedure. 
Th© testa using S% Triton SÃO as a softening agent indicated that 
th® solution was very goeda ât least 70% ©f th© rosin remained 
after 15 laundry cycles and th© cloth was ©doquatoly flam© resist¬ 
ant 0 

On November 6 and 9 b 1955» 60 yards of 9 ounce combed sateen ms 
treated in a two pasa process at th© Pairforeit Finishing Company 
planto Th© solution was modified with BP Triton 1600 After th© 
first dip and nip th© cloth ua® dried for two minutes at 226 F « 
Por th© second pass the solution ma diluted with one°third its 
weight of 30/70 ©thanol«*@thyl©n© dishlorid©«, After tho second 
pass th© cloth was dried at 226® P for 1 raiaut© and cured at 31«,CM 
370® P for 5 minutée» Tbs cloth was very stiff. Even after 10 
^ondß53 jig washing tfe© cloth was such stiffsr than th© laboratory 
sample. The tests at Natick on th© final treated cloth were not 
©nc©&£*&& Aug o Only 12% add-on aíè©!3 ^h© soaping opo^ñt^ou 
which is not sufficient for adequate flan® resistance « 

Lota 5b 6 and 7 (EÜ693) 

Another las^gor supply of flameproofing solution was prepared at a 
concentration of 32# solida» She procedur© was the same as des¬ 
cribed for the preceding four lots of solution. On January 24-5.1936 
a quart samp3.e of this solution representing 30 gallon®» was tested 
by’tha QMC procedure» Subsequent tosto ladicatod that q single 
pass (1 dip” V 1 nip} would give approximately 20% add-on and that 
incorporation of a plasticiser did not soften th® treatment 
significantly» Th© treatment, however, did not pass the strip 
match test after 15 laundry cycles0 

A meeting was held on March 12, 1956 at Spartanburg, S»Ce with Jïib 
intended purpose of preventing useless repetition of previous 
resulte » It was decided to toot only 20 yards of cloth and thon 
finish the study of plasticisers oeforo treating q large quantity 

i
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i
í
i
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of clothe It MãB fowxd that aa oll tr©at!8®nt euch a® pomfeon S 
would increase th© wettability of th® cloth toward Pfaoresia m 
aolutiORe Th© 210 yards of cloth to b© treated with Elf.693 solution 
ware first treated with Penetroa S and dried on a tontor frame a 
The twenty yard sa»pl© was retaoved and gi^on a single pass (2 nip 4- 
?. dip) applicationp dried ât 2g0® F for !$.•$ minutos and cured at 
350® F for 5 minuta®„ Tho tr©atm®nt s©©E©ds for th© first tima» to 
parallel laboratory rooulfeo insofar aa 20)¾ add“©® was r©alig©d with 
a single application0 Th© cloth was jig washed fer 10 ©ads and 
softened with âbcovel ö. Subsequent analysis showed th® original 
phosphorus analysis to be in error0 The final analysis of th© cloth 
which had been Zelanlsed showed only 16% pherooia III content « Th© 
cloth was considered acceptable 0 

Three plasticisers from the many studied softened the Phoresin III 
finish to almost the desired degree in th© laborntoryo The most 
effective plasticiser wa® a mixture of tricábate ehloroethyl phos™ 
Phato and ©lele acid« This treatment was undesirable only Insofar 
as soaping caused stiffness to return0 Another was Victor Softening 
Agent E5182 which was unaffected by soaping but only imparted fair 
softness to the Phoreain III finisha The last plasticiser was 
diphenyl octyl phosphate0 Thee© thro® plasticisers gare approxl» 
mately equal softness to the Phoresin III finish after the soaping 
procedure® 

On May 16« 1956 the remaining cloth was treated by a singlo pass 
(2 dip V 2 nip) process® 152 yards were treated with Ek693 
solution containing k% Victor Softening Agent £5102® A 30 yard 
portion was treated with Eij.693 containing 4% Celluflex CEF and 2% 
oleic acid® Th© cloth was dried at 250° F for 1 1/2 minutes end 
cured at 320^34^° F for 1 1/2 minutes* Tho 152 yarda war© very 
stiff but oa jig washing became as acceptable as th© latter 30' yards 
treated with the solution containing Golluflex CEF B Th© cloth 
satisfactorily mot the flame resistance requirements of both the 
Vertical Bunsen and Strip Match testa,, Hand and water repeliencv 
still were not acceptable® 

Lot Ho® 8 (Bk637) 

This eolation was prepared in 38^ concentration by the racycliaation 
procedure® A quart sample was tested by th© QMC procedure after 
July 25« 1956® Using 4)¾ Celluflcx CEF and 2% oleic acid as 
additives the so3.ution was applied to 9 oa® sateen by a on© pass 

dip -f- 1 nip) pro cosa® Th© cloth was drlod on a tenter frame at 
290-31°° F for _1 1/2 minutos and thon cured at 350° F for 1 1/2 mins® 
At 20/¾ add-on thQ eloth did not pobbobb tfed daalrod hand but was 
satisfactory In all other respecta including tho Vortical Bunsen 
Flame resistance tast® It did not however« pass th© strip match 
«/©at after the 9th laundry cycle® The water ropalloncy was also 
not completely saticfEctory but much batter than obtained with Eh693® 
It would appear that penetration of th© cloth with 38¾ solution is 
insufficient® 
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? Ill 

Lot Moa 9 lEk602) 

This solution was prepared using one grade of fresh naonornsr® Rs“ 
cycled Phoresin III Mas ©soludad antirsly» Th© pondered partial 
polymer was dissolved in sufficient 30/?0 ©thanol ©thylea© dichlorld® 
to make concentration® fho solution was applied to 9 oanc© 
sateen by a aingl© pass process (2 dips *> 2 alps) after kfi Cslluflos 
CEP and 2f» oleic acid had na®n incorporated as plaatielgers® Sha 
sloth was dried at 290-=310° C ©n a t@nt@r frara© for 1 1/2 minutes 
and cared at 350® G for 1 1/2 isinatos » band m@ auefe isapre^sd 
after aoapîngg ia fact* accept for fallar® to pas® fch® strip aatoh 
test after the first laundry eyels® tfe® finish earn© closest of all 
treatments to meeting th© requirareeats® It ovan passed th® Vertical 
Ôunaen Test affcar 15 laundry cycles® 

Lot No. 10 (EU566) 

This 32'fe aolutioa was prepared using another grade of fresh monomer 
without Incorporation of any racyelad Phoresin in® As In th© caaes 
of Lots 8 and 9 this solution was applied to 9 ounce sateen by a 
one pass (2 dip + 2 nips) process on August 15 and 16» 1956 at 
Fairforest Finishing Company® It had bssn œodifiôd with 4$ 
CalluflaK 0EF and 2% oiai© acid® The treated cloth was driad^on a 
tenter frame at 290-=310° F for 1 i/2 miaut©® and cured, at 350® F 
for 1 1/2 minutes® Th© finish was not permanent te laundering® 
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TABLE II 

EVALUATION OF TEN LOTS Aï VICTOR 

Lot Number 1 

''E” Number 3319 

% Add-on* Vjts 16 03 

% Biioa, anal. 2»46 

% Add-ons anal. 17.1 

% Retention ¡> 
laundering 1 
cycle# wti 75=9 

% Phos. anal, 
laundering 1 
cycle 2.46 

% Retention# 
laundering 1 
cycle 100 

Char length# 
cured only 3 7/8 

Char length# 
laundered 4 3/8 

1/4” Strip Match 
Test cured -!• 

1/4” Strip Match 
Test laundered *> 

3 -»U £ 16.,+1 

3596 4079 4693 

16.1 20.6 23.4 

2.36 2.Õ2 3.22 

16.4 19.6 22.4 

77.8 77.2 86.8 

2.25 2.46 3.10 

95.5 87.4 96.3 

4 5/6 3 5/8 3 1/2 

4 S/8 3 5/8 3 1/2 

+ + + 

+ + + 

8 9 10 

4637 4602 4566 

24.2 19.9 22.8 

3.20 2.82 2.96 

22.2 19.6 20,7 

84.2 83.O 86.8 

3.10 2.72 2,78 

97.0 96.5 93.3 

3 7/8 4 1/4 3 5/8 

3 3/4 3 7/8 3 1/2 

«&■ *§" # 

* 4- 4* 
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