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PARLIN LABCRATORY KEPORT WO, 910

SUBJROT: STRIPPABLE PROTECTIVE SPRAY COATINGS
| HAYY BESHARGHE CONTRAGT NOwd-S5216

I INTRODUGTION

E ~ This repory cuvvers the sspsrvimental work dons undey
the subjests researsh sontrast fup the periled July 1, 1845 %6

Dogenbes 31, Rgf&% 1% suppleusnis Pariin Leberatory Raperis
He. 900 awd 906 whish sovered ths experimentel work dons op
thls protien from Jepueyy L, 1954 thpough Juae 30, 194%.

' . Im the Pived phase of dhis work se wovered in Repert
¥o. 900, s luvestigation was uads of She mest -llkely sandl-
dabey avyeng the then avallable fila Tormers {(with the smeeptlion
of the "Tiulites®) feom whish o shrippabls ’ﬁ'gx”@;;ﬁ’?ﬁblﬁ ProhEte
$ive g@m&w seuld be Fermulated. Iuvestlgebion of the "Viay.
iites® wes nelt upderbaken oy et Sime ln order fo aveld dup-
Lisataen uf tha werk helng dene ab the Heval Ordpence Lebors |
phery ef Bllveyr Spring, Mavylend. In this phase of th~ worlk
the Fellowing fila Permers weps investigabeds ethyl ¢¢ luless,
pliresellslese, selluloae asete-bubyrate, netprons, Buna 8,
Bula B, Wbyl vobber, selyvinyliutyresl and $he g@; 5O inteos
polyrer of webudyl lodhmiyl methasrylabe. OF %hees, spraysbls
- whpippabile protestlve svabings were developeld based on ethyl
selluisay, witreselivions apd neopranw, all of which ahowsd
’ '-@ﬁmﬁ‘m 8 mestily ths general requivements fer ssatings of
2ie tyes. v L

, ,, The asseond phege of Bhie wirk as desporibed in Parlis
Laboratory Report No- 900 soversd be smpsrimenial work undetw
%aken e (1} P18 %t: he ¢thyl eallinlese, nitroegslluloss
sl necprens bypew, (B) sval sbs the Byiayiiset rosins Por use
in shrippable svebinge. (%) develop albesives Yo sfhere visyl
zud nesprene strippable stebings %0 sbeed snd (B) improve the
durability of oo wispl typs svabisgs sud partisuleriy the
BOLSE 19% stylpplog lasguer. Tble vheee of the work indisabed
$hat (1) fer noesd porpescs e viayl reosin hed Beller all-pound
sempinasion of propeprtlies Tor shvdpplang leseguer Tormulabions
Then any oF She sther SR Tevwirs ozanmined, (B} the moat pro-
ziging adhesivs for adbering vinyl ebtyipolng lesquers te sSeal
was based o8 g phansloferseldebrds neddfisd botadlsns/aurylen-
ibeile aysthetiv wribber; {sush sdhesives nre Xuown ueder Yhs
Srofdonames Seyter or *Pillohaudl®] g BB £3) plomenlaiion partl
-w?é.m@?@ whdh sarbon Blaslk, was the bewld mewns of {nproving the _
deorablilly of ths HOLBSB-19% fuemdletlon and of the otber stiripping
lupgosr doveloped upder the subjest gonirask. , ‘
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Ry gu 3

The %ﬁmﬁ, phaas of the werk ss reetrded in thig
repord sovers (1) suyveillaree tests of sxpogurs serliss on
the various fesmalatlieons developsd uvnder the subject contraet
and of the ROLAS-1$3 lavguer and (2) o sbudy of The gelatica
gharesteristise of thoe NOLES8-193% forsulsbiow.

1T RESULIS MWD 00WJLUSIONS

1

' , The general sonolusions (rewn from gzemination of
the various exposwrs series now underwsy are as follows!?

. o {1} Pigmentation is neessssry, and iv the nost
gffentive noang of lupreviag Vhe &W&sjk‘suﬁ% of &12 the steipping
- daspouers developsd in ths work dome wndsy $he subjeet sonbrast.
Thene inglods the NLE8.-18% type Porveslatlon developed by 1%.
Gommmviar ¥, H. Holef and bhis grovp ob the Bilver B :ring Naval
Ordnemss Lehorebory as well ng the Tormulations developed Ly
the Pariin leberebory, end the durabiilty remdfe thus obbained
shosk the du Pons fompany’s general supevrience in the Flgld ¢
prebestive flalshes, : - :

: o, {8} OF the pigwents evalnated whish insludes carben
vlask, sluminue powder, Pltadun dloxide/earbon bBlack, lsad
shvomats, sadmium @Rﬁ:};‘ﬁﬁ»ﬂiﬁﬂ red lead, and sine oxids, varbop
Blegk Lw the best alleareund plgment fer use in obbaining eube
dasar dersbility. : o

, . 03 o vhe feur gonemal types of stripping lesquers
ghudied, thoss based on-thse sopeliyners of vinyl w&;&@mﬁﬁv&mﬁ.
seetats, when wimmmy phegnenbed, have the highest order o
m&%@mﬁwa fhonp beged on niirepeilulosns ehow only s «lightly
%mm%x* Segres of shange in £lin propertlies, bub bessuse they

e wol sxigineily have as geod s pemiplinablon of properiles ss
the viagl Sype, are not goseidered 4o be as satialestory fow
mout perpeEss. . The nesprete ?ip@ aige axhlivits govd durebiidlty
but 4s poever in this respest than either the vinyl o nitra-
sellulene type, while those Pevmvlabions bused on ethyl melliulese
ars delfinitsily ths poorast. , : o .

_ - {B} In the vinyl typs as exeupiifiscd by the NOLSS-31D3
Pormelabion, the durablliily of a systen sopelsting of & olear
Film fallewel Ty o sarbon blask piguented %ﬁ':sfgwaf% with a Tils

whisknepy sg lew sy § wile provides dursbility squivalent $e

a cosplobely sarbon BWlesk pligsepbed £ilm ab ths end of one year
sxposurs in Flexlds . o ' _

B {8} Grganis asompeunis used as heat and 1light stabic
Hpers sush ag Stabiidser 4 (ths mepoglyeeride of o vegehable .
sorures Lelly asld) and Salel (phewyl saiisylade] meturn only

& very aiight lnprevensyd In the durshiliity of s olsar vinyld
File as do sush antl-exidanis as phenyl aiphs and phewyl batlse
peaphihylonine whon uged ln the syl spliuviess and nevprsne

. DUP030000995
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| igyww In sanb zass, nowevey, the fwprevamend In dursbility
m Inpignificant e gempared with the eff W% ol pignentebion.

ié'ﬁ The wae of plgpentation ve impwﬁvz% $he uuwam,';a-i,i

of ths viayl type @&W@l&%m’m Bt only pebords the deterioratisg
of the £iim, bud lx dssiveble in 20dition becauss af‘ the nabuprs
- wp the deteriovation wileh oseurs when vinyl chlerida/vi ny:%
assbaty copelymer filus sre espossd S the satinle rays of thae
sun. Tode type of amposurs apparently bossks down She pelymer

in eush o way ad B9 velease acldls products whish wsusss corsesion
e vgour on medal sebetvabea vver whiel thay ave applleds Furihew,
should the doheridrablion take plase Lv the svea where She film

i mﬁi&m@& By weams of an adhoeulve $o suy e &F the sguipment
belng pretested, loes of sdhesisn is expsrisnsed.

- 7 Tn shs vinyl fermuations and parbloularly Yoo
mwm. % gevsral pi&@%‘i”i@f& nery return geed Surability. Zhey
ary 84 (2-otlyyi-hozpl) phitbelate, trdersay) phosphabe and @waplm
G285, - OF thess @ {% iR, %@@fwﬁ whbbhalate is émbah ¥ g
Porpod &g &% mz&m@w ool wm‘i‘@m&m% with ¥as besk low Geny-
paratirs Flasibiiity.

' @‘&@ folloving sonelgeiens san be drawn from a s¥udy
o8 the gelation shares rerdaiivs of the HOLSS-1%3 formulations

L £4) Tn avler Y whbaln fresfem fvom gelatien wnder
: m&%ﬁ, genidtions of wiorage w&% m@ HOES8-157 f&mﬁm&mﬁ B
coAuse wl m,)am‘?@ww B e YO TERW :a:ﬁm»ﬁx of "Vinylite

xﬂw LAl m@% peptanenunt ww ‘s;m TN e xe, in mw@wwyu &
paduntion In B58 g s TUEL ox VMW Tn tha %ﬁ“wms;m raduss®
The tauds wl gk wklen to gol on R bus 4% souplete
Slinination La “neebed Cur good solullen a:a@m iizgy‘ o .

' {2} imethar M@‘M%W im uslpg w&% TENS resin Lo bhat
the selides b ﬁ?&“&&‘mg vigeoslty sem be lnersesed fwm 2R.08 e
2Y.55 snd wBilL retsin geed selalion ma:zm&,w

. 135 ke a’wﬁg dlasdventags in eliminmaiing - TIRL 8
T resin sy indlested above Ls & dlighlt seprdifine in bensile

hrsagth, 41 maﬁm‘?« &ﬁ,m%, snd low dsuperabave Clexibiiity. %i’%w
over, e dewrsase In B AR @E@*@mm prapertise of the mm Lw
ne ,ggwmew % m«, She W&w&w@@ dn 2ilx prepaviies saenagsd by Yhe
a3 erent spraring Sealnlgues of 880Psrend s&xpm&w‘:’@m

Tk 2o BRRERI

i @«&m&m&@m eagsked In the poevious ssation af
hls yepurt wonserning the oubdocry Suredility of shripping
L UErS 4 Based ow the vesudts abialned mm sremluing. %s}‘m

fallewlng oxposues serles. Yhey awve 21 mm m. redanerical oodm
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3% ile eavbey blask @ﬁ.gmm@ ar alumindzed Dusst
bapgeabs aver the sleap k%ééﬁ;%«isé; ‘i.&mww 2 ot prastl Ms:i
&w»amw& ot peor %ﬂ%mmw% afhendon, the slesy filos undsvnesih
show only o siight degree of Asterierabion, ewphesiwing ths
e¥Pootiveness @*ﬁ“ & pignented filn Iwn @Mé@iﬁg any the m mm )
reye of the sus and howss prebesting the subseat.

ﬂ@mpw&iﬁw dats, o %iw m@gﬁgw%@ wm‘éamhf of the
&bw%&ﬁm@ m eontained in Cherd Rumber T sb the snd BF ﬁ%&
eSO o

%&ﬂwwﬂ&ﬁmw ?‘iﬁmé

Tis serdes wes pub sub b &%wmim the offest sn
._’m«& mmmmw ot 4 ’»m«ﬂ% 190" essbing of ﬁ&g’mw»“ ag Wik
sarbon blsek, titanium Mexlde/lasphbiask and alusluws, (2} of
varying the rdpment T binder mm Por sash pigueni, 195 wse
of wisbiilseve sush se Shabiliser b, Salel, red iead, Bine im@
anbluony exide sod leed ivenatse, %ﬁ»} usy of tedsrssyl g}ampm%f
44 %?f»wﬁwﬁ« hewyl) phibtludoke, dibulyl ssbasaby, Pareplex Go2%
and nedaxrglyesl ssetyl viedavlssts as plastiolzery. snd {51
e <:~%‘° Highey molsesnlay welishd ad higher vinyl ehlogdds %Wmm
ma% 3. peping. e lasqueys wove &@%m& B8 o Film Thlckussy ef
A mﬁ‘iﬁ@ grer Siesn %mw sheel panslg. .

T APbew wi ne mﬁ% 8 &?&Vgﬁm“‘“@ﬁ m mm@m@ ﬁ‘m ng SEES
a% EEX’@ “&% FoL o i :

3 ﬁmggmma Bave ¢ z&’m@ﬂ:@’m@
S &?;'i’iﬁw By besoxing
g the g@m&s%m.; .
PR AL e
W*&:me:f.ﬁn '

‘izg?,,
it ---.ié*“g szzw;?‘

m,w

Bod ¥

*“.“fm‘”i }Jﬁ\?«ﬁ@ﬁ’ X P
oy AT

?&%m %mawimg -zw%é:.&ié;isz%éi gheeprationg were alse naly

f1) Shabilizurs

VSRR R L
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. (e} In the plgnented filne, Bhere sppears %o bs pe
appresiatie ém’%wﬁw in Yhe «»:.ef gah of sueh sbebilizers as
red lead, blus lsad, Htabilizer Aor Salol Lexeept in the sass &f
gluminwg ag nobed sbovel. In the clears the glfgnt of z:smm’xéa»
gtabllizers 18 LnelgndiSeant.

o ib} %he pores ag% o %améimw m‘; this stags :%@
‘afw‘% m%ma&h Blne &M& up te 209 on the resin san ba vssd dn -
Ten plosented leeslations 'sz?w%& ﬁﬁ«%'ﬁ?‘ wr e effsst on the $£llwm

pranariieg,.

B i ™ T
mmm az@éswg ?mzﬁ i ‘%a ARRLEE w0 R
7 ag geed B8 savhun b ﬁm:; '

: i‘és? Fhe pablie ef 179 bPlend af im‘%@%mhjm %mﬁm m%“m@,@
son be wsed wp b BO/LOD without s delefsrious effesh on the riln
&»@a&gwﬁi@& @mm anviuony sxfds nér lead titanats offere any

ﬁ*m%&gg@ vhon used in plage of pard 8¢ the tikenine dlexide,

: é}*ﬂ Alumison pewdery agn snly Yo vesd in guaniitiss Lsss
Taan 208 of the hinder withouk dgleteriously affecting tha Piin
brapesdiies, Josrenslng weownte. hawever, heve the advanbage of
Sesreaslog the meladurs vapey transmission yebe. However, bow
sange of She Prst i&g ot the subsirate, ax, 41 p@m@&* M‘@&@ xzs;s:sfw
%@@ weed ag & fMinel &m’mﬁs ey ¥he olany

{3) Migher vi L Blard e /ielegy %&;’@ Hosghy B eEin a

%&m@‘?”wﬁ;&z&% The use &7 & “g imﬁ’f "ﬁi TrL e Tesin sombinat
ques ad avs ebbained by mﬁwg park of the VIEE dypewith W%&ﬁ
Mﬁw ae Lmproveunsnk m Surability, %mr‘%% P ‘im**"%*m% Indtial
i wﬁ@wmwn

mgwggga Serden %&*2?«;{’5’

This Mwe&we& saries wag puY oud te debermine thé
palakive dureblil Sy ef vinyd Bype aa%:m.&m}m@g L u%mm plgmanted
with savon Blask, lesd shyomete sud sehdum sulphids. The
éﬁ@' ‘«ﬁ?mm sppiied o ﬂmm bars am%é. iw 2 Fiim thickness 6F

Gt mmwﬁ A . .

&Pber elght months in m@:&ﬁm s*ming soukh ot 459, \a’im
““’mmm&ﬁ @hﬁwm‘i‘; SHE Wers m&%" ‘

{1y 213 ﬁzmwgﬁ%% et gm@iw@& x*smém.y mm nm@ o the
stesl substrates showsd avy rustivg. ,

' {2} A1) eompesitions wxvipt thoss Tormulated with
safnian m&z&hﬁ% 5 2 ShIAT An f&wl;@ gend abepe, all showiag s

DUP030000999



xgc.‘«'%?x:.!
, amgh desrpase in toughmesg. The Plasks show slight chalking,
Cthe yellows have damkosed scusidspradliy and show glight chalking,-
whils mm rady phgw bed spall meefass aﬁm»ss&;ﬁm and eolor f*aﬁmmgﬂ :

A% this polud dn the W%M@ he serbon Plaesk modl.
Choutions show tBe isash shengs, e lead ghromabes nexi and
Phe nadadus selohider are pr‘am%% Len R B Piims b the sewe
thickness ape Zhown %5 ww 2 m,wm fu Lluse %&m Bwn wonth's
eRposure dn mwﬁ&a gvar ghesl.

a0

Tode gevles wes pul sud Vo delwouine The relatlve
sfPeni of stesl snd slvwimn subaby &f"ﬁw en tha durebility of
glsay and plpmented vinydl stripping lesguers, wilth and withoud
Btabilleor & and Bluse lssd., 7The Ladguers wevre applisd ovew
aﬁiﬁm bars sSeel amd Aluiad pepels $0 & z&m ¥hickress of 18-15
Wb Be

: &% the end of eight monthds sxpowwre in Flewrida, fasing
aoukh a% 485, he m&iwam vhasyratione were wads: -

{1} Whaews ﬁ?&@w& e be 5o ﬁ&f‘f@“&%ﬁ%@ in the dmamm%y
oupeed by sibker stesd e Aluled.

{2} The emly Pilms m@@i SRy S %s&i&m@ degrae of
daderioration are thy olewrs which Dave dephaned, phow bad
@m@@@g&g and Bave dearesssd @@m&wﬁs@* in ‘?mﬁm ahrangih
agnd mmmm%‘am“g o sl sdon both the slwalawm and sheel
pasels wndar the @MW@ @?@fmy ek sewpesion &@mgﬁs porrosisn st
wmd of oo nowthls mwam ey .

'wmw; mm shving Wlishtly mere e@m}mﬁg Fhag
W Pl %i‘%. o phrewsEe) ars Beginning se

-4 i%% ALY the plewer
st ank %ﬁm»& @rﬁ? thely $iim %
z’:wﬁsmf;‘%:&w to otk abeel pud

c %M B P
e mﬁi o
&® - gﬁ, ‘ﬁ.nw v»k&& s

mﬁi sariey vas pwb *m% G dotermine the velative
durabiiily of various ﬁ%&gwﬂ W lwnduers over the WOLSS.103
;mmw Loguuet. The shrippolile ‘mmmm M" wraluatsd svs

»:’é,é Tisar BOLEE-19% i?% HOLBE 153 pggmm‘? h sarben blank.
tkaniom dloxido, &%@m Lack amd s 7Y plasy HOLES-193
Fellowad ‘%:a@' t mits of sarbor Dluak p&gmm%ﬁ Eedification of

HOLHS- 293, (5 dupiioates of the first Yhres glassss bssed on
Tewer solegalior welghd vieyl veslns and plagticised with briswseyl
phosphate in plase oF 44 (2 .ethyd henyl) phihelats, apd (5]
negprene fypes plgmented with @mw blask aud with sluwd

el Perml amwm have lost o & m&“&i
famets, bud are g5l proeviding pood
Aeied wit hoat sky EXass of ooFros %m
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s sunsidersd Lo | il v Pailed, m%m 3 Gl
ok Pidm o Emmg%» »‘fé ‘% #HLLL %‘@?&fﬁ%&ﬁ gengitorable tougt
Rugbing wibskrate ondey dhe slsers was gvident
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A Plonus Wﬁ’w %@ the shard st the and. of this mpw*“
showing the effsot of weposure on the fiiw propertlies of the
formulabions inoivded im %his serisa. Nole glwmmﬂwiy the -

tensile strengvh and elovgabion #r they 20 =il thick filws off

HOLES-39% apd ﬁ%ﬁﬁmwz with & 2 mil dhiek Yepetal of varben

blask plgnenied HOLOE-19% ab the end of iz m@mﬁha GRPOBUPD.

H. Expopurs Sewles J-7108

Tuls series was pul ouwk o eveluale several stabilisevs
i"w vinyd %ﬁﬁ p&ﬁ? Latqguers beth in sleay apd pigmented {sarham
wiesk aud ‘  feoymnietions endl be dstermine ths effest en
. ﬁwﬁﬁm - Poemeleting withous wiperal eil. ‘The lavquers
wg@ 50 @m& wver aivan Dars Bhes) to $ilm thiekness of 1%&&
B ﬁﬂ

& the sm& m‘ fouy ponihs’ sepesure in Florida, m@mg
. Mm%a ab %@. the ?&?&@M shapveations wers made?

" (1) Heme uf he stabillsere belng sveluabed mmmmw
&, mm:&.,, retl Lesd, Bilus Lead, Iitherge and lesd ghromatie) have
y spyresiebls ofTent on durabiliity sither in the clear or plge
m‘%ﬁ& Perrladions,. The slesrs Failed 3n less than twe months
by deskeulng, surfess chesking doss of '&Mﬁ;&mam snd prowehion
@éf whrresien g “ésﬁw ghael subatradé.

. {8) Plgmanting with sesben m@w o allwmiiun mﬁmﬁ :
ﬁwmm@@y babber depalill sy than clear formplations with &
witheny an avganis stabliiser. Nowever, m‘mm wWiask ig bobbey
dhon aluwaines in %haed o3l sluminum 'mmmmfww ghow a tendsney

tu seuse rueding of the m‘@%w@w @msept when nesdl Ix mx}gmﬂ R
whih. Wies Lesd e Splel. Iz sfdltien the aluslnised filng ape
ﬁ%m«&@&%&ﬁg &*:im‘mm Bere then %&m payien Wlask f@mﬁa&&m

{3) m&mmw e ﬁi}i&m“z& #4% from ths clesrs has &
,ﬁ@w%%ﬁm wfPeet Aun thak 3% impairs ke &s‘i"%pp&bﬁlﬁftw m? mép
mm SN SEpSRPR.

A o G Yy
tow doRIRE

& Bapunry. |
This oposuys ﬁfewﬁ,w was puk oud m rmmmﬁ a6 the effest
s thae %MMW $ 5 %:& ¢f whe VOLEE 19T wmm@&m& Gf {3} vignending
with weversl grades OF sevben blask and (8} d4fferent Lypes of
Wlavk plgmenbs with @wk withowd S%abilizer & and Bulol. The
Lasguers wars spplled 4o slsen bave sbeel s & 1Ly thickness af
-4 wils and were afhered %o the @@m@ of the pmwm with
%&&@W@ adhesl v

. After twe menths® szpesurs iu m@mﬁa famag £ sukh
ol i&%@ ihe ﬁ”@mmﬁg shaervations wers medes

{13 Pigmentbation Liu mscvssayy %e prevent aaﬁserﬁ,ﬁm@im

o ROLEB-193, whish shows rusting on the gubs strais and a gilehy
inse of "@%ﬁ:&ié 348 W%ﬂ@%ﬁa,

DUP030001002




e
P2 :11@51

{2) There sppears to be no sppresisble differenss ab
this poink in the exposure batwhen @m vericug grades of serben
black o m the Sype ef w.m‘%z plgmend used,

{3} The effest ef stebiliszers in the pigmented a@m@w%
tions is nogiigible sompared e the effesd wf xaﬁgmrmug

9. Exposure Sepdes I.7334

ﬁmmm prerioas serprbglon Sests bed irzﬁ.ﬁ.@masﬁ. m‘aa%
asrtein i:mm sonpourds had o boneiglal effeod on the sorresisn
resiohanse of vinyl compesibieng. this exposws series was pul
aut Yo determine the sffeeh on dwpability of (1) Svesn bukyl
phithalate and (2} iwvon uephthenute versul Shabliliszer 4 and Balsl
as shablilzers oy slesy yinyl stripplag lavguers. The Lasguers
were sppiled o slesy hars sheel te a Film thisckness of 30 35 z@fa&s@ém

5% the snd of four Nenths’ sxpeswrs in Floride, fmim
south el k&%@ » the Tellewlng obssrvabions wers made;

{3} A1 cemposltions are pamEl rawting @ﬁ“ %ﬁm m@s&w
sbrate. Wals bagan ab the end of one moRfl.

. {23 Tren bulyl phihalebe - Lren mpmmmm h@w %
&@:@‘wﬁ,‘k@my deleterlous effeet on the dura®ility of the fiin
W@ﬁ%@w %y bad shesklizg withk the srasks @:m:mﬁmg m
p&m«m ] staly %&wm@& die £1ln bo the ﬁm’i&a‘%m .

© % g noBevortby, howevey, bthat mwmwﬁ% whiek m@@
mma b6 dat

e3% any effest oF munefsedioing ev shipping vinyl
w@ippﬁ.% acgueys in iren soulvment or senltalvers have indieated

gquantitlise of mﬁm L6 Sren senbaminetion hevs me
M%@%W arTeat on the Gurebs 1ity or gerrsuion resisbanse of
Ehene leoguers. ¢ "‘”’33&»% songiusion is based on the resulis of ame
posing pigzented Pormiadions mals by &fﬂ“ﬁ%&m the pigment in
sbeel nmills with ﬁ%w‘% bellz {see sgvrise J=35008) and Trom ssuele
erabed (V=¥ emgs , @%quaﬁ e slegrs sentaiuing verying smounds

of imely ddwided mevelile fyen. Ho dolbprious affest on selubioe
@mmmw »@a@%& Po wz;m%m Erem wborage in fwon s»wzzm&mzf& ~

@g %gﬁ;&&:&.ww A emd Halel hevs sw &g@pzc*wmbm affaak
&m*y of the slemy ”Mw -

. the sensiusions reoashed m Yo p:ﬁwmma w%*‘i on o '5%
mm% ponsaning the gelation sherasterdsties of izﬁm& mwm,%
: ﬁ'mmmlaﬁzm rore ‘%ﬁmw& on the mﬁmm By W‘a

Pasause of Yhe g@iﬁ,ai, Lag &ﬁ.ﬁ’ffwuﬁxi@ﬁ sngauatared w“ém
%ﬁm@i&t%m %@@ME&% a8 erigineily Furmslabed im whish the rabis
@l VYN % was 20/80, s linited otudy wes undertahay
o debermine eaug @:3? redusing the tondensy ¢f thls rformulabien
o gel on extended a'mw@f She fallowing bebulabted daba indisats
Ehe m@m%m and how Lfar 45 4s xmwwm m g;@ w @‘ma&m a m&@ﬁwm

an *%s?&es e

DUPO030001003




.

TEE B
g ks

labhen st The
TN w

w __.5“:??»} .

DUP030001004



%
S G G

:ﬁfmm Gaka *?@ﬁﬁ&mw Thek while o delinite lappow
san be weds in the golstion %&:e:*mw &Miw &f f‘m@m\l@f" :
1Y% by w:mgm k& ze«ﬁ‘w siintasbing VIRL v VIRV and using 10
ondy & @light seprifiss i %v@ Phyaloal pfmm%iw m‘? Hh
“’"“m.%,;% o kS :izéa plbalned W@m o above dava, ths Logs L
sheength gan euly be debesbed ﬁ,sf;gv teabing @%&aﬁw £ilms and Lo L
han The w%ﬁs*’f&_ snon o sl %:ff aspasd varisnass o %he spy >a§;§*&a;g
wm&mm‘j Lhe A% As Tnown m YENL o VINY resin has betisy
i 2, ﬁmﬁ“miﬁw«f She lsprovemeny gsiped by wsing Yuese
opt with VIES a% lsast up m 208 ui ihe resin,

a&“ %? %%‘3&‘@?
Len
Lad ag m& &3&%&% $4lma ali .;& L owhesn Depd sreund

Taging in mﬁg

‘?«ﬁm@a@‘g ?’3@ @i@ﬁ?\@g

& /8 Luely genfysl at »«Wﬁ @ he sest Pilus ALl show ne.
grasking. - '

e tetel selids wt&’%;@m% af %s‘; & &éi}‘%&é‘ww% Mx wedatien
8 Slen M&ﬁ : wm $o be a%gwfé Lo Wmmm wim *'Maw 1 m -
T ‘W&Mw‘:’;&m g the A ol ; 24
Ad-135 sontalning 108 VI Y
shile senbeny the w&wmwgg ﬁ?_&f.-;
wars noteds

.aem’%

Ay iead ﬁ@%m C gelakion after 16 D
L2 L g 0 ’

ER RN &gms@m PRSP MG QUNRNGT

ﬁ&o%&&g

Very 1. %ﬁﬁw
g w.;ﬁ‘@‘ $"§9 Qig}?&\w
8. gel. :
sz‘u &mﬁ si

8% goutaining
riize ;g;msamm*%

DUP030001005




9T3373q Aasp

21331 3q Aaop

edjass gm0g
03UT 30O 04 PTIFTIG 00

sdta1e 9803
03UT 300 03 eTI3Tq 00

poInsBew aq 01 MOT ©O%
uot3e3uo Ty

8T TIq ATep

Lrogetdmoo poTTsd

*oDTH J8Y30 SUL U0 gueoged ¢ ueyj 8807 PUB WITI YL JO
opTe QuUs o ATPIUNY SATIBTLI Rmo.ﬂ 1Y wﬁuaonnuawwwswﬂw«wwmwwwwmw —_—
A *DoG" ¥ Janoi/edajom 3 8 00" n =
samsaeal Jodsd v Jogum “Do§e6L ¥ n\ : jueoaed =<3uory
youy ohmﬁvm\m.ousom = *g/L

o4 0°26T 9h6 ™ 0°2¢2 098 2h  0°952  olg 2€ 0°092 008
69 osgé2  2Gft ] 0*S0% 0T4T 66 0°GlE 08&T GG 0°00f olot
ag - - T - - . - . - 4] - -
29 - - 16 - - gor - - tn - -
L2z - - 18T - - GHT - - - 902 - -
14 0~lGE  omyT 99 0°G¢Hh 0OHT IS o'ofy OSST Gn  0°G9E  o0oft
26 0*0l2 05t 6t 00ty 0TSt 09 o%oeh 09T -  0°00f OZHT
16 0°6l¢ SHT 4% 0°Ohh 0£9T 08 0°G9L  004T - 0*00f O024T
- - - 98 041 oeg 6¢ 0°88T 000T 9T 0°032 olé
- - - G4 0°4G12 08T #t  otl€2 ofsT 09 Oont  osHl
TBT . 0°92 TG 262 0o% I¢y 6 o1y 16 62 0°0TT oif
14 oo €Ll H#5T 0°Se 089 ¢4 0°6¢T 04§ 66 o*00h  OGh
lex - qltt 1 ocer - gorx olt §°18 008 €TT  0°62 984
6T 08 o6zt loz  o-1f 008T #lt G2 Glg 9T o°on 464
- - - 29 . 0°GTh G686 - 29 0784 0501 G - 0°00¢ 03T

9H/9T/T
Noxtnoo

i

233805 33008 UO UNUpw.
J9380], J69NG U0 UNI 83893 TBUTITIO.

pezTuTumTe welsds CET-SETION

- X08Tq QoqJawo
sﬂ?vop:oaw.aauamhmmm.n...mmqoz

WioTe eueTdate J8A0 £299~X-002~L
uyjore austdate Xeao {GH9-X-003~0
YIOTO UBTALT® J9A0 (OHG~X~002~[

#299-X~002~p *817W §
*xoxdd® snid metols C6I~EETON

zenboe] H/N PezZTUTEMTE 3800
ogqnop euo snid weqsds LET-SEION

19nbAwY X0BTq o/N 3800
eranop ouo snid weisds {AT~SEMON

$299-X=002~p JO UOTLVOTIFPOW
P8zTUTIMTY enrd o3piaq SAT-98TON

odfy TAuta YomIqQ
H#299-X~002-p an1d o3pTas L6T-SETON .

odfg ausxdoey

pazTutumTe snid 83ptaq {6T~GETON

odLq susxdoey :
£649-x-002~p antd a3praq (6T-S6TON

od4y o/x
pezruiunge suid #8ptaq £6T-SSION

&?\wupﬁm
“$949~-x-002~p entd mwz.s ¢6T-86TION

wayslg {ET~SEION .

" ERAVIE.

~PNOIS *HNO'IE

HALSAS

weBEINOR 2T @#SHINOR 9 —eBHINOK € T IVNIOIE0

DUP030001006




HfLIT
NOH KOO
oL £ otult al H1E 8851 £9 OTh 0681 ETT 0g ~ ¥0vTg pojueudvg £6T-SHION
¥0eTg vou‘:gm.n& ’
06 23TE€  6¢qt ¢9 ¢62 8091 g9 ofh 0651 ¢6T~86ON STIW OT + STTW OT - £6T~FSION
X0e1g pejueundtg
el gf¢  ggar - 2l 162 otlt 99 s 0621 £6T~GEION STI® G + STIW GT - CEI-BSION
_ ; Noutg pejucmitg
lg  #G¢ 0197 Gg 6HE 0%l 99 Ohh o2lt €6T~9STION ~ SIT 2 4 8TTH ST ~ LET-E6ION
pessna Lipeq ajBI3eqns
Suyxosyo paq pue pavsyIep ATpeg It 69 L99 98 el £69 89 a6t STt STT0 02 ~ L6T-SETON
Gy o02f - €0l Gh 962 2¢ST &h oTH 0GHT STIW Of ~ YouTg poguemdtd £6T-SETON
FoeTg posuauStd
¢h g0k  616T 8 29¢ 8641 89 4G olgt C6T-8EION STTH GT + STIB G2 ~ £6T-6SON
. XowTg pequsmdtq .
L l6e &9t oh 26% 1991 G atn otlt CET-SEION STIW QT 4+ 91TW Of ~ £6T-gF'ION
) FOBTE peIuWITS
9¢  Soi  08SI 9¢ HHE 8611 6¢ GGy 0Six C6T~GON STTH § # oTT™ G ~ £6T~BSTION
Fa81g pejuamdtg
™ Son  IsiT 24 . #GE g1t e Gty -0l91 {6T~SHION STTR 2 + oT¥@ §§ - £6T-6STON
8%8118qns Jo Jutisnd aTqe .
SPISUCS ‘POYOSUD puB PIUSYIED ATDEg L 962 a9t 9t 60¢ 2611 64 oly 0SlT STIW Of -  LET-BErION
EIAN  ONOTE 8%  HIAW. -BNO1d  B°% T *HIAW ~ CDNOT@ | B d . WALS XS

CYHVHIY SHINOW 9 SHINOR ¢ ) TYNIDPINO

(260%=r) ~ II *ON I8VHD

DUPO030001007




