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_ m m u! th:l.t tmaticttzon ws emom; !mt,
to :m:mm Mhor 1 M.licm nur-nwlunt mlﬁ b
removed :!m m:: mtm:le fabrice; aSnd mnd,
deternine what chasges in dyeing characteristies of these
fabrics would yesult from the following treRtwents: (s)

- Silicone treated; (b) M:u.cano plrtully mﬂ; &ad

te) li.ucm ewhtﬂy renoved.,

In the !:I.Mphiﬂo! thiiwrkmﬂthﬁammd
in tttﬂpﬂ&: to m the lili«m‘ from the fabric. The
Silicone fabrics uro rmm with mmtm thlt were known
to exert swlling Sotion on the particular type !!.W_._- The
Ain ¥As to Swell the 2iber and in so doimg to crACK the
Silicone film which wrzeumc the £iber snd muhy to break
the #ilm and remove it. mmnndawmhaudmtc
subject the #ilicone fabrics to chemickl reagents such as
hydrochloric or sulfuris 8eid, sodium hydromide, or sodiux
curbouAte and to evaluate their ﬁtﬁet&nmt in romxng
 the Silicone, -



Aftey trontments, the fxbrics were tested for tensile
strength And dysing characteristiocs; the results were com-
pAred with thowe chtained on scoured stwples, ThiS was dons
to determine whether the treatment, if successful, had
adversely affected any properties of the fabric which uisht
" mAke it unlcntyttblt to the inﬂuatry. ' ‘

The slzxcenw content of the zlhwac ws dﬂ%‘!ﬂlatd by -
s cn;nr:nntrzo aulzr#tﬁ ot laltcanalyhae acid that had been

" reduced with sodius sulfite. The silicomolybic moid was

formed by fusing the simple in 3 PEry peroxide bomb Gnd

treating the fused resmidue with hydrochlorie acid and Samonium

-mlybato._-' N | | . R

The investigation was nucconntul in di.aowurtn; s

-~ method for completely rcuﬁrtnc ths Silicone from nylon
'!ibrtmi; Bodium hyﬂrnuidl it!ttt!d eunwzctt rOROYAL ﬂt tho

' 1ator~r0pe11¢ut; of the pruptrtzts stuﬂ&ad, ou&y X trlen

ohange in the &hade charasterintios resulted, Nor the .

. soetate nhrm, the suvestigation wes not entirely sucoessful
%5 the Bilicons was only partislly removed. . .. .

- © . The mnsng agents ueed on the 2abrice rmm thu

'ailxaoas parttaalr an& th» aeads were instsfective as rnuaval

tsnnta. naunvur. in the prclininlry stages of the fnvesti-

- ataton, 1t whs discovered that & hot axxnlxno solp wksh |
 docomphnied with severs mechasicel lctinn would remove the

| f8ilicone completely !tﬁ@.aylnn.lnd;linnqt completely :’“ﬂ,.



_Bcetate. Thess teste were not évalukted for changes in
properties other than that of water-repeliency.

' The conclusions driwn from this work were; that the
- ﬁi-iiﬁono A8 reaistant tfo-‘"'wn ‘heids and not vesistant to
| .mu.., that swelling Sgeuts, without the 8id of mechAnical
-pction, were only pArtially ﬁﬂﬁtiﬂ in removing the !1111;
that the process of -gppuutiéiu and complete remeval of &
#$1li¢one would not affect the propertiss or dyeing chiracter-
ietics of & fabric, provided the resgent uwed would not affect
_the fabric; and that the pressnce of 8 Silicone film mdverssly
sifects the dyeing characteristics of & fabric . 12 prement
in & sufficient pergentage, '



INVESTIGATION OF METHODB
FOR nmm. O¥ S8XILICONES ¥YROM
NYLOK AND ACKTATE PABRICS
CHAPTER I
INTRODUCT 10K
-~ In this investigation & study vas wAde to determine
mtm & 8ilicone whter-repellent could be removed from
nylon snd scethte fabrics withdut adversely affecting the
tﬁﬁu strength of the fabrics. An additionnl study m
sade to Ascertsin the ehanges in the dyeing chirscteristics
" of nylon #nd acetate fabries which had the following trewt-
ments: (a) Silicone tronted; ('bi ii:lium partinlly mmd;
{e) Silicone eonptetny removed,

From & pmﬂeu point of ﬂﬁ; 1€ & method for the
ml of the Bilicone wtoa--mmm nwu be found, .mnn
would not sdversely affeet other prop8Ftits of the wme. |
‘then the usefulness of the uur-uwxitut would be W¢
The $ilicone whter-repelient might be 4sed &s & warp mn or
48 2n Addition to & urp aut Snd the indusiry would '™
uu hesitant in us:lu: the witer~repellent, for Any geedn

to which the Silicone kad been insorrestly spplied could be
~ refinished with no loss in money on'second rated goods,




The possibility of using the Bilicons water-repsllent
in the warp siming cperation of the textile industry exists
Wuu besides Mﬂ:i'uf-ﬁftr-ﬂﬂllmr the product siso
gives other desirable properties to most synthetic fabrics,
such As mors resiliency, mthar surface (1), and increased
. tensile strength for acetate fabrics, It is reported also
that the Silicone water-repsllent increases the tesr strezgth
nx mtt fabries, sone &s much as 50 per cent mmm:m- |
to the warp. (2). Btudies have m that in the appmu:en :
of the Bilicons ntqr-mllcnt, A £ilwm is formed which
completely suriounds the fibers (3) And this f£ils increases
the abrasion resistince of these fidera (4) and should
‘protect the filnments during the msnufseturing pProcessss.

Litexkture ,.--The history of commercial filicones does not
_ date beyond the early 1840's, while their use as & textile
 finish began in 1948 when it was discoversd that an oil~in~
| ﬁﬁ'r smulsion of 1inear methyl silicone polymers which have
1abile hydrogen-silicen bonds could be preparsed. The ewul-
sion eould be plmd on the fabrics And then through the use
of moderate heat, the hydrogen-silicon bonds could be hweken
with the hydrogen Mns 1mum and the cmwad Croms
nnxm and th-rnby beconing insoluble (5).. + Thim dimmry
l8d to the Bilicone ntor-wpoucntu RS knm tmy for use
on textile Zabriecs.




The early work with Silicone water-repellents for
textile fabries begha in 1940 when Patnode (8) (7) diseovered

" _that the vapor phise of wethylehlorosilines would resct with

_sany surfaces, Among these being cellulosic materisl, to

impart perwsnent whter-repellency which wAs resistant to &1l
. but strong resgents, wuch as hydroflucric Soid. While this
discovery increfsed the usefulness of Siliconss, it was not
reidily sccaptable to the textile induntry becktuse of the

- - meothod ot lpplmt:lm and the hrmen ahlarmt "hiﬁh ﬂl

1iberated during the reMction of the ntnyxcnlareu'? i, This

| tetd w to be mm:tmd v:l.tn ghsoous Ammonds ., | |
scmn, ot 8)., (3} dueunm mtnodo*n d:ln-- -

covery, uw the following tm m'bion of m mnn- o

. :chlomsum ﬁ.th ntu-s _ ”‘ -

sn,ue:t, + an,a — ax,amma * mx ———> |
mazmnaww e

sthted that 4t wis rekscnthle to expsat the um m
tét;ton mmld ﬂh n&uo with the Sbsorbed. mm '
. 4n the fibers, They went further and cuggested iNEL the .
" . Silicone compound As describéd by Petnode eould mt iith" o
tii hyﬁrml gmpl o:! wuulm w tht auino grenpu ai
.__:u;mnl zs.m: zn m ta&lwint ma '

 mgb1el 4 HO-geiluiose —> _,nga_m-nﬂmf CeEGL ()

o B850 ¢ m,-wez —_ %mwl aECL. . (8)



4
nwn. mw (9) in his art:lclc on nttrwmcnenay
 of textiles, uut-d thlt Htm’n metzon m not prmd
_praet:l.ctl to tho !.ndultry.,_ o _
| _' . The work showed that nnconu ml a !utm 1a tm
toxtn- :I.':lntsh:ln: udultry AL s noto au:ltubu ltthod of
applmuun eonld be m&m lnd undoumbly ]‘.ad to tho
J luum mhm promu m a'nulbl-. N
_ rum- m Woed ue; tud nrdu; tn) lmm dimmd
tho puparatﬂ.m aﬁ thuu mmu ud m nthod o! appuﬂ
| ntt«n o:! tho end productu to zaarm.. !ruﬂy, .m miun-
mm &oﬂuu m tho prnduetion o:l nuccn totmhlorido

from alnd cokc, and hﬂ.nl, then ﬂpueiag one or m of ~the
~¢hleorine lten with emnic ndtulu by uu o! thn nrtmrd

cmr—

S1C1, + IRGCL >  RgBACly 4 gCly ()

This is hydrolywed to & silanol which is unstable and con-
dnma tn Soml cn.mml.

nn,uc:, + m,o ad nn,utm, E—:ti«r BaHp0 - (B)

By un of th- ertmrd mum tha tonm:w can e

Pﬂpﬂnﬁ; e |
(Cig)uBiGly - (wethylhydrogendichlorosilsne) ®
(GHg)g101,  -—- (dimethyldichloyosilane) -

(CHy)g#4€1  —= (trimethylehlorosilane) O ®



By use of the above hydrolysis-condensttion resction {(B)
" on equkl parts of compounds {6} and (7) with a small amount

0f the chain stopping compound (8), the following linear
m:mr is prépaved: @ - o

(¢ CHgy Gy o
(CHy) o83~ [en -J (m_ -ﬂ o8i(eny), »

_ R, NCHs
This polymer i!% contains the hydrogen~silicon bonds which -
_ can be oxidimed At elevated temperatures or im the presence
of & catalyst to produce aa insoluble, throe dimensiomal
po_lmr.

A survey of the literaturs hss revealed that no -

Sttempts hAve besn mAde to use Silicone water-repelient for
any use other than imparting water-repellency.




CEAPIER 11

*Q- ”hwlt‘“‘
1. Nylom, 110 x 80, pisin weave, (filawent}
2. Acetate, 173 x 60, plain weave, (filament)

B. Bguipwent,.--
1. Saith-Drum Hostery Dyeing Machine, Model 13-BD,
ocapacity 18 pounds,

2. Buttervorth Laboratory Padder
8. Constant Temperaturs Oven
4. Wiley laboratery Will, Intermediate Nodel, No. 4376M.
5. Parr ¥lawe Iguition Peroxide Bowb. |

.6, Beckminn mtmh'otmm, Nodel B.




CHAPTER XXX
For this investigstion & polymer of the above type ta; "

__Dow Corning*s DeCetex 104 Ewulsion, was used ia conjumction
vith the mtnmm XEY-16.

Method of tm:muh ; S .

.. The Biltoone létit_—nwllcnt was applied to the nylon
tnd scetate fabrics am tests were sade to ehisck the dur-
ability of the Wilicons to whshing. The samples were given
spray tests a!urmh wmhmg. These tests WhOwed
_mpray reting of the Adetate fabrics decreased kore ripidly
than thome of the nylom fabrics. Since Rcethte swells more
im_m_y then nylon it was indicated that the Silicons water-
repsilent wAs either being yemoved or the fibers wers swelling
Snd the film was being crécked during the whshing process.
Thsrefore, one of the SppioAches used in Attempting to
resove the Siliscme was to treat the fabrics with kuown
mlnu Agents and to a«mu what loss, if sny, in
| l-s:lltcm resulted. '!'ho cthcr typrmh S te tmt the _
'zam“ with ﬂr&m Gmh whiech m ﬂdﬂy wd in tm
textile finishing industry and to neAsure the 8ilicone
. amﬂnt Rfter ench trestment. ALl nmm were then dyed to
deteraine the chingea zn dyuu characteristics; & scoured
antreated stnple was mﬂ T controh




Scouring

The fabries wers received ia the grey state aad
prior to scouring were out into utrips cight and m-uu
_muu wide (n suitable Itdth for pum:ug through the padding
mm»), And approximately five yards lomg.
. m mria; owntim: e Mud out .'ln a Mth-
| f'nm Rotary Hoslery dyeing machine that revolved at the rate
of -s.sht mmﬂm plr unitc and m dimtzen mry
t'o and ean-hlll t!vnlutionn. The btth cnntltnpd tta per
emnt Du Ponol WA ﬂlm, m PO!" mt neutral mp tnﬁ om
per cent tri-sodium phosphats, based on the weight of the
. goods, and 'n véiume of 33 guixon of whter, m mourzu
; m elﬂ’icd out 8t :woor :I’or 20 nmm. .g o |
o Aftew Mmm, the goods were given thm t&ve-utnau
_ rinses with truh water at 150°F and one ten-minute rinwe
. with rupming water at 100-106°¢, The goods were then ‘hydro-

| extracted ud pressed with Su electric iron, This was

| '\ _-!anam by a Sé-hour am:tuonins at 65 p‘r cent ront:lﬂ

 humidity aad 'm°r.. I

'_ltﬂnsth Tont ior Sooured Goods.
© ' After conditioning, sawples ot the woum goods were
. Biven tests for mlml umnsth The testing was «mu

- ~out in ammnen ﬁth ‘the Grad lnthnd of the tnrieln lwicty-

r!mr Testing htnrnu, snma-a 'l'llt Wﬂ. tn)




Appuuauun a! u:um ut&r—lﬁplntat ) ,
m auum emulsion, A8 recommended by the Dow-
| eouinu ﬁwmuema {lah ﬁu m»m by mixing five psrta
by tumt of mm 104 mr.unu with one part by ns.gm-
eatunt m—u. The mixture whs then diluted to the
ASCASIAYY amutmzen -o that & m per ocent: ayylmuw

| . of the. ntu—molunt mld be umm on the. febric,

; (w Pig. 1} m mtnry cmtmtm s deternined
gm the moisture pickup Dy aSsuming that the nur-mzmt-
had o li!inny for the uhrm byt was nruy um« u:my X
m\.th the water, | |
|  The moisture pickup of the mmes s doeommd by
ccndit:lonlns n;pms o! the :ubraw ut ss m mt n:m:m |
huu:lt!ity and m‘r tew " lmn, nam’as them umuly on
e mlytm:l huum m: ”tem tm tburmhly with
| ntn. m nnphu mn tm M thrmh u lalwrltm
padder to remove a1l mm mutun and un i.muuly
réveighed on the same baisnce with the xmmn in ﬂi[ht
.'bo:lat emi«m u thc mutuu ymmp ms pmadm |
vas mtm m¢ for esch type fabric and. e uﬁuxta |
nn anﬂm (mee 'rabla 19 ta lpplmut.}
" Prior to tremting the cloth with the Iliuemu mxmn,

"m::tmnhrumm-n’atn-ndmtnunmew
‘tinuous run thmgh m mr mxab-mu. A um:e:
eattou cleth nl md te thmd tm unph thi'mgh tho pamr.
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The 8ilicone spulsicn was Applied &t a mn-tur; of
" 76°F and pH of 8 to the fabrie by pRssing the sample through
the padder st & constant speed and &t & pressure of 59 p.s.i,
The pad was filled with the ewulsion in & comcentration
cslculated to give two per cent pickup (Ses Fig, 1), The

. por cent was calculated as weight of silicon on conditioned
woight of fabrics., Two pisses wrs side with two dips |

and two alps per pass to insure miximum &nd uniform pene-
tration of the Bilicone., After application the samples ware
Rir dried and placed on & rack in &n oven in & loop fashion
And were cured for eight minutes at 300-303°p.

ltungth Test for uueona Treated (oods

After the euring operation was completed, samples of
the Silicone treated goods were conditioned st 65 per cent
relstive humidity and at 70°F for 24 hours for bresking
strength test, Aghin the Grab Nethod was uséed with the
recommended five bresks being mude and averageéd. The nmlt;
wore cmtnd __’_zth thome ‘obtained for the scoured goods and
the effect of the Bilicone whter-repellent on the physical
strength of the material noted. (See Tadbles 6 and 7.)

Sesistance of the Silicons Water-Bepsllent to Washing
Samples of the Bilicone treated goods wers given wash
fastness test in Accordance with American Associstion of
Textile Chemists and Colorimts, (HM) , Standard Test
Method 36-48 (14), Test No. 3, so that the durability of



PER CENT MOISTURE PICKUP OF FABRIC

100

80

60

DECETEX 104

— —XEY -1

|

Figure 1.

40

100

120

WEIGHT OF DECETEX 104 AND CATALYST XEY-18 NEEDED
FOR 1 LITER OF PADDING SOLUTION

FOR A 2 PER CENT APPLICATION {IN GRAMS)

140

Concentration of Water-Repellent Needed to Apply 8% Silicon at

Various Moisture Piekups.
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the whter~repsilent to washing could be estabiished. Five
 washes vere made in testing the durability, with ench wsh
cmutinc #! truung mpm !!w 43 umtu n 180 !‘ with
' 3 no:utzan oi 0. l m mt mtul mp &nd e.a aw eut :
"mnm carmta,. Atter mh -nhm. m unm with

| water at 1os°r fouma ‘hy & sour with @ mlutm of 0.05 per

cent eetic scid at 80°F and & £1in81 rinss with wAter at

80°F wers mAde.  Each rinse And sour. wers Aogumphnied with
-.;usew nunng Zor ons mimite. Deviktions in the: m:

- oY * wore wide in thet mln #ight by cuht am
Austesd of nemndod size of two by four inchas, were |

" washed and 311 recosmended volumes (300 ml, for sach stép)
were doubled. The increass in sSwple size WAS necessiry |
40 order to be able 1ater to subject the samples to sprAy B

84)icone ml rmmta |
The m;onts !cr these trestuents asy be aa.nm :mta

o teo clhsaes, m whichk are norstily thought of as swelling

- Agents. for the mmm iihcr, snd those which &ve mmnr:
. thought of nu-ﬂ.y A% chenical mmtp.

. The mum sgents and chemical resgents used. tmr :

ngrm were poms of thoss 1isted by the PuPont Company: in.
their Technicsl MAzual on Nylon. an.

-_a._ .
o



The swelling sgents used were;

1,
2.
3.
- 4,
5,

Formic acid
th soid

&qmaa phosphoriec acid
Phosphorie aeid in methanol

The chemicnl reagints used were:

1.
2.
3.

‘fodius hydroxide
Bulfuric acid -
Aydrochlioric Reid

(m a l:llting of concentration, time, aad mtum '

T‘b’.‘ b ™ ,

The swelling Agents used for Silicone trested scetdts
were some of those suggested in work done by MArSdeA And

Urqubart (16), i which they studied the per oen

chuned by certkin phenolie emm on a’cnuioii iciﬁt&
lhduts. ~ The swelling sgenis am in this investigation in
atmting to rmvt the Silicones ‘lﬂl

. Phenol

Phenol and sodium sulfate
Phenol and modium

. pexoxide
Phonol and hydroehlarie acid

Aniline .

Tos QWI mpnts M mz

i.
2.
3.
4.

Acetic Rmeid
Hydroechloric aeld
Sulfuric acid

ﬂmuan mrmta -

{¥or iimting of camumt:lcn, tm, and tmutm,

Table 2.)

Treatwents were caArried out hy mzw & ﬁllph,
8 by 72 inches, in one _;11:0:- ot mlntinn,_ The sampis was
turned slowly through the solution so that &1l surfaces
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would come in contact with the weagent and & uniform trentw-
~ ment would result. For Acetits treatments, & wetting sgeat
m um in sddition to the rengont &8 it WS dtnmnd
‘the macntu wers not wetting tm mucc of the !tbr&e,
(Bes Table 2. 2

' fne goods were then trented either with s two per
mt solution of acetic lc!.d or a m pnr cent mlutton of
sodiuns carbonite, dnpludinc en thﬁ typa ot ualutian,thﬁ |
- fabric win trﬂltud uith 1n the uEGVO tttp. Th# stcdt tﬁro
given & thorough wArm uéd cold ﬁt&r rinse aml pressad with
an electric u-aa.

atunsth 'rnts !ar M mated :l.’or I:.n@om mz

 The m prmdur- u pmimly mtimn' cm ptw 10
wm uuma. o . '

‘lltor Ilolnumy 'ﬁutn S :

- upon emlntiea a:l thu snwm mml tmtnut,

N u-pzn wore amuiema st es per cent uuuw husidity
and m for 34 Iwuu my \nm then given ﬂ“mlhmy
tests in ummmu uth Aarce :tamnd Test Procedure
aa-n (nj, And the sauples were rated lccoMngly. -

Appiication of nyu | .
In ordsr to proporly evaludte the effeot of the
various tmmnta on the m&ng thrlctaruu“ of the
fabries, it was thwght adﬂubu to m du!amt clagsen _
of dyes in different colors on efch type fabrie. The dyes
uned for eich materinl worey ' |
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Baterinl Class €olor MAnufacturer's Tride Name

Nylon Dispersed Acetate Yellow Acetamine Yellow N
Wylon Acid Yivlet DuPont Anthraguinons
_— | o o Violet SR |
~ Nylon Direct - Red Mtu:lu Fant Red
Acetate Bispersed Acstate Bliue mnnmm ﬂrmnnt o
' '_ : _ Buoe 99, eone.
Acetats DPiazo Biack .Aalt;;;nl ﬂitnn Binck

'rhnprmdunaum wore those recosmended by the

dya sanufacturey (18) * {19), snd varied with the type dys
esed,. 1In all CRaen, mp).u ”N ﬂllt to eight by '1‘!11:
. Auches in #ime, Scourately weighed and ware dyed in & beth - -
voluwe of 300 1, After dyeings were coupleted, the goods
~ were rinsed in cold sad warm water, followed by 2 wash ﬂ.th
‘neutral soap ind & ﬁnﬁi warn tnd-mm water rinss, Atm
rinsing, the goods were pressed with an electric irom. The
. 1nd.tv:l.¢ul1 proudm used for sach dye varied in tho fanwm
mRuneYr. S |
 Austamine Yollow N,k 1.0 per mt dye dzmion, blm |
on the weight of the fabrie (owt), wam prepared with 1.0 per
_gent DuPonol WA fiakes, 2.0 per mt poutral solp, and 0.3
per cent tri-sodium phospbhte, -The wights of dispersing
' amts wore bhamed on weight of dyo. The goods were mmd
at :.49"!. the temperature was raised to 150%F over & pericd
of 30 minutes, und dyeing Was Gontinued for 45 minutes &t
180-188°, ‘ |
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PuPont Anthraquinone Viclet SR sad Ponttwine Fast Red.~-Yor
these dycim 2.0 per cent dye tm:t wag appliied to thu
fabrics, with the dye bung dispersed with 0.8 per cent
-mal WA num, htm on the u:lcht az dye.. m mw
were entered 8t 140°F and the tmrﬂtuﬂ o ramd to the
 boil in 185 ll:luutoa, whers it was maiatained :!nv 35 llnwbon
‘for the Pontamine Fust Red and. for 45 minutes for the Antm-
qniaom Yielet SR. JFor the lmwm tlat m, 5.0 wml. of
2,0 per cent Reetic acid solution uu added &, 15, tnd 30
ninut&u atter the tanper&tuﬂ refghesd the !:a:l.l and l&r the

Anthrmu:mm Yiolet 3R, 5.0 ml, a! 2.0 per cent tutm
ac:ul were added m. 20, and 38 uiuutu after thn bath
temperature resched the boil,

Celsnthrene Brilliant Hlue FFS.-~The . dye dispersion WS pre- -
 pared by pasting the dye with hot water in & ratio of one

to sixtesn &nd 0,006 per. cent of nentral soap and 0.994 per
mt of Dubonol ¥A fiekes, 4 2.0 por cent dye, haud on the
nighto!thim mnppmdwunmmmmum;
wm of zu";, uzaang the tmoumo to m r in

15 minutes, and amsmn the dysing. pmcu !ar m mmu
at 180-185°7,

mm!,m nmm mm n@.--m dys dﬁ.uynaﬂen wae pﬂplrodz
in the sSme monmer &g with the esllnnthum nuuunt Blue
FrS, The goods uu entered at & bath tlwmtuﬂ of 102°F,
and the tamnm-o m ‘ratsed to 1ao°r in 15 n:lnutn, &nd
mm ws mnt!.ma for 80 nmm._ The mm m "
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rinsed and treated for 30 minutes at 70°F 4in & bath con-

. taining 5.0 per cent sodium aitrite and 10,0 per cent of

33°re hydrochloric scid (owf). After the diamotistion
treatment, the goods wers thoroughly rinsed snd developed
with 3.0 per cont Acetamine Developer AD Extrf, The developer

. was dispersed with & smAll &mount of hot water and 2.5 per

cont of 28.0 per cent scetic Soid with the same Raount of
acetic acid being added to the development bath. The goods
were entered in the bath after the temperature had been
raised to 104°F and the buth temperaturs was then yaised

to 140°% in 15 minutes vhers developmint was continued for
30 minutes. The goods were then given the usull riase 853

soRping operations,

m&uum of Dywing chnnetcrutun )

¥or an m:mtion o2 the dyunc ammtorutzca of
tho tronted sauples, four propértiss were studieds shade |
differences, light-fastness, wish-fastiness, and erock-Zastnoss ,
These properties were compired with those obtiined om the

- sgoured simple ‘which whs considered as the control skmple.

Shade Differences.--For an evaluation of the shide differsnces,
th' services of the mmuz IAboratory, Atlanta mxm
as.viuan of the DuPont Wn)‘ PO m %o that nn unbiksed

‘#nd professional opinion could be obtained. The shades
wars compared visuAlly using & aatuzsl porthern light. (See

Tables 8 and 9).
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- Light-FAStness.-~-The dyed ssmples wers exposed in & FDA-R
yade-Oweter for & pericd of 1%, 24, 36, and 48 hours in
Rccordance with the AATCC Tentative Test Nethod 16-45, with
m ‘temperature set at 105°F (20). REach sample was rated
'iwﬂmuy sad the results were mmd ﬂ.th the comrol

o -m:l.c. ABoe Tables 10-14.) |
) guh-—gnmn -:!nr testing fastneas o:l! the dyn lnd -mm
~ to washing, the procedure recommended by the um leandnd

Test Nethod mn, Test ¥o. 3, s uged. This proeess used

& soAp solution ot 0.5 per cent neutril sokp and o.s por cort
#odius carbonkte at 160°F for 45 mimutes per weshing. The

. results were regorded and compired with those abtnm B“n
the eontmz sample, (See Tables 15 and 16.) |
emk-numn .~~The dye stmples wers tested tar erock- |
fastness by using the AATCC Standsrd Test Method 8-45 (21).
Yor evaluktion of the crock-fastness of the samples, the

" results wers compired with the control -tupu and rtm..
| uu Tables 17 and 13.} o

-

mmznum o! sazm eantnt L |
| The Mnltian of liucnn uontﬁat of the nlmmn
~ Was Rcoomplished by mu uthm described by Nefiard, et al,,
{2%), the parr xutmt Wnr. (23), and the Dow Corning
_ Corporstion (94). The equipnent used for this phase of the
Anvestigition wAs & 33- u‘i.‘ f21ame m&ﬂmﬂm pom:ldt
hmb. Parr type, ia vhich all nllplu vere tum. m.rias of
the boxd was mmum uming &n oxygen, ﬁ.r, and aﬂml
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gu lm'um The f1lame vas muult-é S0 that the botiom a!
thc mzon m Mup 2 éull red SMB mam n!tir thc
.!nn wAs Npplied to the bomb, | R

in omr to d.ttmm the ﬂ:l.luon eonttnt o# ﬂw

taupln, it un mry to fuse & mh a!. m: nlm.;_._
_ conm'l:. The ﬁw.l. used was Hm’nu of’ mmm* na.mr
-~ shmple No., 958, which contained 68.68 por esnt Bliligcon oxide J
tﬁzeg). After suaen, known concentrations were :myud. -
_ ~ Anslysis ﬂl mnm,tm Wlﬂﬂﬁtﬂﬂll} by -
wessuring the blus solor produced when silicomolybie. aosd vas
Mnm with sodiom lmlzzuu The ﬁmlom cpzm- was mmm
with & Beoknhnn Ml B Spectrophotomster and At & nve |
length of 715 miglimicrons. A calibration curve wAs aptqgm -
ww&nz samples of varying but known mmntrttmﬁu And the
‘per gent light mmuud was plotted against nu;ugxm
.ml ‘Silicon. (Ses Fig. 2.} o
;___rj" bration.—The Feldepsr saaple was amz-aux, mzm |
O to 5&1&0 graxs, an lnmt which would give & Lipal camn--
tration of 0.01 willigrams per milliliter after tha m&u
m fused snd dﬂnm to one 1itey.  This shuple ﬂi um
1:1 th! botton of the fusion oup ﬁth 2.0 grams of mw
avoxide spd 0.07 grams of confectioners mughr, Snd tm _—
one dipper, with 8 eapsoity of 15 m, of sodium u;f._j_"}j
win added to the fusion cup. A!tu mung the cmr; tho j_;'
bowb was pliced in &n ignition housing Snd fired &s mum"”
above. The fiame was resoved after 35 seconds and the

resction Allowsd to continue for 20 secomds, The bomb WRs
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them plsced in & bucket of cold water after which the entire

_outer ares of the bowb was rinsed with distilled water to

remove Sny impurities present, and the serew chp and wr

| :nrn renoved, ‘The bomb cover wes rium with 100 m3, at

| distilled witer snd the rinse water was collested in & §00 ml.
monel beaker. The fusion cup was: then dropped into the

| mr and A ptoinlens sw:l cover wAs pliced. mr the mm |

while the fused masw dissolved. After the peroxide was

 dissolved, the cup wes removed frow the beaker with W

" and 811 surfeces were rinsed with distilled vater with the

| '-Wte”

~ rinse whter being collected in the monel beaker, The mm
a:! the fusion m wis rinsed with 10 ml. of concentrited
hydrochlorie Scid and &l the inside surfaces of the fusion
cup weve oarsfully brought iato tontict with the seid, m
seid was added to the monel beaker and the solution wAa
sooled to S0°F. After the solution whs cooled, 40 L 0f
" commm hydroghiorie Roid vers #dded, Agkin the
Mhttian s mBM* At this pﬂiat R tent AR uhde ilth
ntm plm to ¢heeck !or t!m soidity of thu nkutiem
| {m test should be mumuy pesitive.) The solution m
tﬂmtum to & m 3 9 wlmtru xm, the voim am:
rro: "".,toiy PIS mi; with distilled nmﬁ
 Md the soluticn whs llcwed to stand for two hours betore
amum the voluwe te 1000 wl. ‘The solution wAs then
| thomshlr wixed, i .
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portions of the solution containing 0.08, 0.04, 0,08,
0.08, 0,10, snd 0.12 milligraes of silicon were transferved
to '250'&1;&1#“?“ fiasks and d.tlnm térw nl, tith '
dtsttlhd‘ wkier, To ssch solution 85.0 1. of 1.0 ¥ hydro-
ch!.aﬂc acid wOTe added, aMd, lnd tben 23.0 wi, of 10,0
- per cent Kmmontum molybaite, freshly pmtm tad lstarld in
& monel beaker, were &dded snd m Two minutes: -agter the
start of the addition of the aamonium wolybdate, 50.0 ml, of
17,0 per cent sodium sulfite vere added, mized thoroughly,
and then transferred to & 40 ml. photometer cell. Neven
ninttes after the start of the addition of sodium mzm
transuission mda.m were wide with the spectrophotometsy.
{¥or this zamtmtm the instrument was adjuited to 718
sillimicrons &ad the sdjustment vas not changed at any time
durinz use.) Just priox to resding the m cent tmmion
of light through the stuple, the spectrophotoneisr was
adjusted to vead 100 per cent trauuission for A blsuk ssmple
that had been prepired in exhctly the siwe mANRer &S the
standard stuple and contained the same size aliquot. 'The
blank sample ¢ontained mo silicon. Two. smuples of the
standard sample were fused and the results conpnm {Bee
Table 20.) | | L
'Wﬂ of Blnglu o==I8' the antxrsia of the fabrics for
silicon mtant, sach sanple wns z:um mm in W m..uy
Iaboratory Mill and psased u:raugh & 20 wesh soreen. This
step wAs necessary to insure that aa adequate suriice would
Gome into contsct with the sodium peroxide snd thexeby fuse




propuly. m umln were muly uimd ta appmtny
| .m grans. mmcur, the proecauu mnd mv m:m tho
sunm-a m:u s tauo'nd.
. Ia dcturus.n:lu tha n.tucoa cnn'kont, s 10, o -L. tiiqnot |
‘was uthmvn from the 1000 ml. volumetric ﬁaﬂn lnd m
| rmduro above for the standard m:pze vas used.
__ o rar ul&ulﬁtiu tht ;ur mt lil:l&en aonttnt, l_thc |
!ellminl tamh muﬂ by tln ﬂw enrn:lng earpuratzon
m Ma {35)

| fn"’cbntx | “
3 _aﬂ.urim‘n_ -

To eomrt the ptr cent -uma to per cent sm.cm mszs.na.
8 mugna:tson mm- of .34 u md. The mwr m-n
ﬁth each typ- mum and thc nem 3.34 tpylilll oa:y to
Wu 104 Bmuloicn.
| 'fhun tllt«l uu llno obtnim !m- thﬁ ﬁewm m:lu
| et both uylon and mnt& S0 that the s:l.u.coa eﬁﬁuy |
' eonﬂtm in tho ﬁbrict mld ho mbtmm !m tho mt
umm for ucn o! the treatsd m-p:m aua %Mmhy m
ma lmunt ot ﬁi.liﬂon tppued or rumd mld bt dﬂtim
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mmnmmwmwmtm
mum'raron BILICONK EEMOVAY

. The results o!_ this investigition &re pressnted
Sccording to the reagent used to remove the Silicone water-
repeilent. AL} ocmpirisons of fabirie propsrties were mads
by using the scoured untreated samples #s the control
SRuples . o |
m ~~The washing test shoved that when the Bilicone wm |
fabrics were washed in an slkaiine sosp Bath 8t & high
(160°9) temperature and severe mechAnioal sctieon (constant
tumbling of 10 steel balls), the Silicone whter-repeilent
4 not permanent. Thess wash tests are considersd to be fn
excess of the normal typs waghing that would be given these
fabrice in wverydsy use, The Silicons was more durable to
_Soetate than to nylem, s detersined in the SpAlysis for
 sf¥igen content. Nowsver, the sprey ratings of the nylem
remained consistently higher thAn those for Acetats. This
© apphrent contradiction to whet would be expscted say be m -
© to residus) wetting Sgeats that adbered to the Acetsts
fabrics and thezeby chused re-wetting When the Spray tests
wore coudueted. (See Tablem 2, 3, and 84

" These stwples were not evaluated for strength or
dyeing properties.



Acetic Acid.—-The use of scetic Rcid in B concentration of
thres per cent and 8t & temperature of 150°F for Scetste
and 8t the boil tar :m.oa ua taund tc bo usﬂoeun zn
. removing the a:umm. The 100 per cont uwua naza at 777
- om u;r!en mvad -m.4 m cént e:! tha ni:ucm. o
.. The dysing ammurutm ¢t thc uﬂpin tmm
uth seetic acid were g-noranr found to have mtimhu -
. shade, dum with the thres per gent treStments and
. miy trace d:lﬁ‘lxoma uth the 100 per cent mtie th
treataent on nylon. The tumu mt!.u o:l thm mmn
wars found to be less than the control sample. (8ee Tablen
ey T

m- tmmm clmd oo !pplﬂat 1m :h mmn
streng Gm Tables ¢ and ‘L)

'_Muﬂm sulfurie acidmnmdlt a 10 mmt
eoncentration and lt % temperature az 77“! resoved 59.1 mr

m& of m silicon irm nyxnn fad only 8.4 per eant !m

m scetate.

Im o! m !ihﬂas, mipt ‘.le:r taun mtlﬂ tnlm ﬁlﬂk |

W no Apparent ohSnge in streagth. (See nuw ¢ m 174
... The suade ditferences vere mtambn on both fabrics
m tht mm propertiss lems on tlw ny:lon lnd nuchtly
more on the acetate, (fias Tebles 8-1§,)




Phenol ,~~This reAgent &t & two per esnt concentration &nd st

'8 tespersture ot 71°F removed 67.8 per uent of the silicon

from nylon And whs nlutlwlr ineffective on m umu,

‘sven when m&m ualﬂ.to, msm hydroxide, o¥ hymhwu

- #odd in mﬂ.'rlialnt Amounts were used in combioktion with the

-phuol.. m, when the th e s.acmm whut

- wtm the mtaﬁo the m cont silicon m& innmnd

,tc a8 wuch ss 36.8 per cent, {m ublu 3 and 4.}

m phlmol had no eftect on th' utnngth of oaﬂm.'
nmm when used 8t 77°F, but at 113°F on Acetate cauned »

. smalil lm in msuo strength of the 211ling and at’ :uo”r

W{ ﬁ‘w ‘ ‘mt lm;\ lwth fﬂl‘ ‘t!p and. 21111“. (m _

:i'rah:m 8 and 7.3

“fhe dysing mmmmu of the samples tmm ntn"

phenol showed noticesble shade Mﬂtmau on the nyxoa nd

trhce dunmn on the a«utc. with the tmmm tt m"r?

L u mﬂ« showing no shade differences.  (See mhm 8 and 9.)

‘The tum properties of dysd nylon After tmmnt
#ith phenol were generally less to xum* the shwe to
ushm, Snd weaker to crocking. Yor mu, this m:wc
arealy atfeoted the nght-mm of the d;'n only |
mshtm 1t mrma the wash-fastuess of the’ ayoa mme,
uﬂ nnght:ly mnm the mﬂm. em 'rubzu 13,

__ l“, 1“ tnd I.Ba} :




Rormie Acid.~-~This Recid was used on nylos fabrics at com-
centrations of thres aAnd 20 per cant. It proved to be
inetfective 85 & Bilicons removal agent. |

The samples uhuucd nﬁticilhlt nhadu dt!ztronnit in
mm snd had weaker light-, wash-, and Wk-hsmu
properties, (Sse Tables 8, m—u, 15, and 17*)

. The meid. ha.a ne spparent effect on the wxu

- gtrength at-thuwnyzuns {Bee Table 8.)
Phosphorig Agid.-~Nylon was treated with this seid at 8
concentration of 20 per cent and u Y mnm ot vﬁ |
~in ‘water and methAnol solutions, When used in & nm- :
nplnttan, 4t r-nnvnd 46.1 per oent of the silicon aud 1# ‘‘‘‘‘
methanocl, 75¢0 per cant.

This tmottunnt on nylon shauod.anprecinbzn to natiutu-
_ abaa nhndn differences. The. Slutnnss propcrttat of thn
ISI&rie !tru ganatRIXy lens on tll tistﬁ foy both nnthndn
of tr-utunnt. (Bi& TAbles 3, Iﬂwlﬂ. 15, and 11.)-u
- The soid enultd no !pplr.nt loms in nt&tagth !Allinsu
 wise Snd & ‘slight loss warp-wise, (Bee tunaa a.) .
tim Hydroxide L ~-Nylon ¥as trested with 10 pe¥ cedt sodiun
nymmu at me"r for periods of 15, 30, and 80 niaum
© In 811 cawes the sodium hydroxide coupietely removed the
ﬂ&licaut ‘whter-yepsilont, When tveltlﬁ for 60 minutes, the
sodium hydroxide caused 8 mlight. lm 12 tenwile ltrmth
- and no change in dyeing chnrl¢ttrinti¢a When twultod for
- 15 and 30 minutes, thnfnympn showed no change 1a_t§n311¢




ttﬂncth. only tmo changes in mdi emuruuu, nd
tm ox BO ahangn n zutnus propcrtt«. (m '!Ib:n a,
8, zo-u, 15, m 7, )
._la:lnn! -—-A 1.0 pur mt loluuen d tm mmt at t |
; Wrttuﬁ n.t 'ﬁ Y ﬂn um on mt&ti tnhﬂnl tnd mmd
mly 19.5 por cont of thw silicon.,
| o m unp:tu tnﬁtud t:lth mlm ahend sught ’
| 1n fcmﬂt #m:mth, tracn Wl !.n nhldt ohammuﬁ«,
and tncu chnmi i.n uuhw m ught-mum Wﬂm

with tht dimm leatato m. m crock-umwtmn pmwtm
.. .'!!ﬂ typmﬂb!y mhr. With thl bllek dye, thﬂ ﬁnpm
ahowed stronger light-fastaess pra’portm The mm- h
nnuu mmtm !o:r thu dye m u geod or htﬂr than
the control sample, wx the cmx-numu pmplrtm were
msmuy less. {m nbm 7, a. 18, u, 18, and u,) -
Sodium Garbonits. --'rhsu mgcnt at a 10 per cent mmatutzen
sad at 1&"1 e used on the ncetate fabrics and md
anly 14.8 per mt e! thﬁ aium. m. tan mmt
umu tn- wpray utmc to sevo,

| m suple ayu uth thtﬂsporm mwen dyl

ahmé lm lizht-—!ntmx prmrtin tnad t:lth m am dyo
nhmd m u;aumm- Wrtiﬂ mn tht eontrel
mn. mu m no ehlm in nlh-zutam nraputum
m nnm shoved less cmk«:umn mp-mu m-
msnnt etmd no amnnt 1m n miu mm& (
Tebles 7, 9, 13, 14, u, lmd 18.) | |




_ Table 1. Mumerical Besignation of Nylon Btwples

Fumber

Eaterial

 Treatment ~ tratione

101
102
103

108 ‘

107
108
109
110

'111"

113
114
118
116
117
118
119

10

101

i
]

0

23
wi

- Bowtie aetd 3.0 -

Hydrochlorie seid 10,0

- Sodius hydroxide 100 .
~ Sodium hydroxide - 10.0
Sodium hydroxide 10.0
Formic acid : 20.0
Acetiv agid . - 100.0
Phenol o 2.0
Phemphorie acid in water 20.0
Phosphoric scid in methanl 20.0

g8y

*
L

A1

161

108

1082

102

102

103

102

18

02 _
. 108 . Sulferic seid - 10.0

103

103

103

103

103

103

103

m

1_

m are based on wlutzam ; |
3 for amount of silicon spplied.’




Table 2. Numerical Desiguhtion of Acetats Fabrics

i ?nwitl . mm ma m _mr-
e = B B = N

e

Scounred
8ilicone*ss
Siligoneses
Somp {one washing)
s«p two washings)
(three washings)

-m {four washings)

| m - {five washings)

wzwic acid 19.9
Sulfuric acid - 1.0
Acetic scid 3.0
Phenol ﬁ.ﬂ
Phenol and 2.0
Mﬁmn sulfate 1.8
awu hydroxide 0.8
hydmhlwie acid 0.8
mm!. 2.0
!nd:l.m arhmuu . 180

-X N I I I I O B A

.
o

fsssds:ajssgsszaasaaif'
:a:’:'s 338399

:
a‘aaagﬁaagaaagasaﬁgs-

e 25 w1, 1mmtmzem::.-ttm:mttwmxumtnwnn
*x A)]1 percontages are bassd on solutions : _
*ss See Tadle 4 for awounts of silicon applied o =

ﬁ'il-
O




Table S, Effect of Treatments on Silicon Content of nmnumm

Bample #ilicon BiXiecon 8ilicon filicon . Corrected - . S1}icon .
mugber applisd applisd content content - silicon removed
- fmge) {5} aftor after " content B , 5
treateent treataent - after :
{ns.} o) - treatwonts
. L ®
101 0.40 0.17 - - L - -
102 ' 4.75 2.10 - - S 1.98 . e
103 = 4,60 1.97 - - 1.80 S
105 4.75 2.10, o o 0 . 100.0
108 4.75 2.10 0 0 0 100.0 =
109 - 4.78 « .10 - 9.35 - 3700 - 3.8 R :
110 4,75 ‘. 8.10 - 5.80 2,200 o 8,03 B |
118 . 4,78 '3.10 ' B 9 8 ] S 100.6 .
114 4.78 2.10 0 L o _ 00,0
115 ' 4.75 2.10 i ) 0 ;) 100.0
117 4.60 197  1.38 0.54 0.37 R IR
118 L K80 - 1.7 ‘3,80 0.75 - 058 BN - & £ SEREE

# Corrected for the awount (0.17!}) ottﬂhenmt&nmml fabric
”ﬁomme!thﬁﬂmpmmmtm .

¢
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Table 4. XEffect of Treatments on Silicon Content of Acetate Fabrics
Mlﬁ 8ilicon . Biliecon Slicon 8ilicon Silicon
nunbsy QE:M ap%u.d content content removed

| 2 (% after aftes )

: trediments treatiments -

201 - - : - - -
202 4.45 1.9 - - -
@3 4*70’ E 3.10 - b ' . - )
204 4.45 - 1.0 2.83 1.23 - 36,0
205 4,45 1.9 2.28 0.97 49,3
208 4.45‘ , 1.9 1.64 9.69 63.8
200 4.45' - 1.91 3.85 1.54 : _19.5
311:- 4.45 +1.81 4.38 1.78 3.4__
ﬂﬂ 4.70 - 2.10 8031 ' 2.80% g
213 4,70 2.10 3.63 1.57 5.3
214 4.70 2.10 4,00 1.73 . 18.3
a5 4.70 - 2.10 4.45 1.91 8.5
217 4.70 “2.10 3.25 1.37 36.8
218 4,70 -2.10 3.40 1.48 30,5
219 4,70 - 3.10 2.98 1.79 ‘14.;8'_

* The source of this discrepancy was not detersined,
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Table 5, Effect of Treatments on Water Repellency

Nylon

Acethte

&
38388000288888383

116
117, .
18
- 119
120

312
213
214

217
218
21e

aNs
216 .

3
1 &

388,

2883888382088

Classitication.-- 100

No sticking or wetting of upper

surlsce

_ $light random sticking or wetting

of upper suriace
Wetting of upper mﬂwc at sSpray

points

Partial wetting of whole of upper

surfsce

Conmplete ntt:l.ng of whole ot upper
suriace

Complete wettin
and mm B

ct mm of upper




Table 6, Effect of Treatments on the Tensile ntumh
- of Nylon ranrun

‘Tensile Btrength, Average Rasults of Five Sremks

nng? Trp Warp ¥il111 ¥iliing -
pumber {ibn.) strength {ibs, strength
remaining renaining
(%) 43
101 99.5% - 77.9% -
T ) 84.8 1032.8 6.4 111.0.
111 95.2 102.8 . Bl.4 104.4
119 920.2 07.8 - 70.6 80.6
114 93.8 100.3- 7.6 98.6
118 3.8 . 99 .8 83.4 - 108.0
116 100.6 108.8 83.4 107.0
117 “.3 . 1&3 !_?' astn ,u‘ts _ L
q18 102.0 110.2 83.9 1089
118 8.3 96.5 9.4 1018

Note ,~-Methods m, MQ—“, @rab method,
* Totsl of 16 bresks made for iversge of control samples.

t
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.txble 7, Eifect of Treatmeants on the Tensile Strength
- of Acetate Pabrics

Tensile Btrength. Average Results of l‘iﬂ Broxks

Sanple wrp Yarp #41140 num
nunber (lgd ltmth {1bu,) gwﬂ;

: ;'-:-'-818 8.0 28.4 4.8

29.0 133.3 0.0 | -
20,2 86.0 23.2
23.0 87.0 - 24.8
80.0 88.0 “ 8
o 7.8 118,2 350
o me 83.8 100.6 28.3
o ay 28.4 108.3 19.3

s 219 4.4 108.8 273

" Note,—Method; anr, nsm, Grab wethod.

*

% Total of 10 breaks. made for twuz- on mtrol mm




Tahle 8, Rffect of Treatments on fhade Charncteristics
. of ¥ylon Using Bcoursd Siaple &a Control

Dys

§

llngi: Acetamine  Dwbont
nunbe Yeolloe ¥ ‘Authraguinone .
- KK . Violet 38

H$

t!hd'

1#3

3
3
wwwwse |
wtqun |
thmbdd |
:‘Eﬂﬂ;f

L 2
g ]
-

ol

-9
e
f“% f

zE »

]
E

8 gl
B
-3
P
o mw

v
¥
>
-
- )

'Iﬂ;ﬁﬁrrlruﬂ
: |

b

(-3
_' weh
i-tg_im

3

3-¥airly good -~ Appresinblie shade differsnce
Moderate -~ Considerable shade difference

; Good - Kot imb&t shade duﬂwm
2
1 =~ Yery muach shade difference
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Table 9., XEffect of Treatwents on Shade Charscteristics
"=_-ct&nuuwmmuammumsnwua.mmwm.-

Sample Celanthrene . Acetinine
aumber © Srillisat o Diaso Blmok °

e sEadT,

R

et adald ol ol oo g
- aberfutititeteCets |}

sE
I:"
-3
%
|

v X220
S Mirly good - recisble shnde difference
2&m&%m~emwdmmnlmmﬂuuﬂMwa

- r:umx



Table 10.

Light-Fastness of Acetsuine Yellow N

»
a

DG AIDBDIDIRRR |

BARBAIIIAGOIWDT
NGB OANBRARALTICHROD

RSN WW R MR

’uuubueql
g
g



Light-Fastness of Dubont Anthraquinous Vieiet 3R

Table 11.

‘Hours Exposed

v

u NOPVBDN | DDOVODGEP

MDD L DBRDNE W

COBOON IBDEVVVW

BERROt IDENN OO




Table 12, Light-Yastusss of Pontamine Fast Bed

~ Hours Rxposed

Somple
nunbexr

.

. ,‘

38

s

101
103
109
110 B
113 o
Eit
113
114
116
116
137
118
- 139
- 120

Qﬁﬁﬁﬂﬂ@thﬂﬂqmﬁ

YT eI I YY)

00 60 1 63w ok | B3 h O e 00 a2

Clasmification,—8
| 6 Yory good
yairly good

12000 I 1 O 3

Excellent

vair
Poor
Very poor



Table 13. Light-Fastness of Celanthrene Brilliant Blue J¥8

201
208
209 |
210 )
211 '
-4
914
215
216
817
218
219

unﬁaqqqqpmmgq
Qﬂﬂﬂﬁ&444ﬁQ5§I 
VNBBARRSB OO
Ié&ﬁm@éém?éééw

Clasmifisatton,—-8 Mamimm
| | | cellent
Yery. good
Trirly good
Fair '
Poox Lo
Yory poor

WU RO



Tahle 14, Light-Fastness of Acetanine Diamo Bisck NGD

42

Hours Exposed
pumber 12 24 3¢ 48
20) 8 4 2 1
208 7 5 3 2
209 7 8 3 2
210 7 6 3 1
211 « 7 d 8 1
-3 b3 7 5 3 2 -
213 1 8 3 1
234 8 3 3 3
216 7 8 3 1
$le v 5 3 1
- 27 8 B 3 2
216 3 4 3 1
N9 7 8 3 2
muxnutaon.-.-s Mmxivun
; ;uctlunt
ey good
5 Good.
4 ¥airly good
3 Mair
i Poor

Yery poor
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Table 15; | u:;hunnmu of Dyes on lﬂon

Dyes
Acetanine® PuPontse mgﬁ,.j,gm
Yellow K Anthragquinone yaat Red

Yiolet 3!

Sanples Color Staining euler ﬂu&nzng Colorx ltlinm:
aumbey fastzess effect ZIastness effect fastness «finot

101 2 1 4 ] 3 3
103 2 - 1 3 5 2 4
109 2 2 2 . 8 3
210 2 1 3 - 3 4
B 4 ¢ 2 2 2 - 3 -8
112 3 2 g B 2 -
m ’ . 1 =y - - -
3114 2 1 4 8 3 3
118 2 3 4 & 3 - 3
- 116 2 3 3 ] 3 4
- 307 2 1 2 g 3 3
- 118 2 2 2 8 3 4
140 3 1 3 ¥ 3 4
- 180 3 X 4 B 3 4
eunimatioa.w
Color :l‘ntmu gusnng___ et
5 Xxcellent 5 Virtudlly un
4 Vory good 4 Blightly mam
3 Good 3 eomimmh:.y siained
2 Pair 2 Heavily stained
1 Poor i nynd

80‘!:!1 Mothod, AATCC Standard Test mma Wb. Tost ﬁth

* One ﬁlhtng
% Two washings



Table 16, Wash-Fastoess of Dyes on Acetats

Celsuthrenws “Acetaminaes
Brilliant 7 Diswo ¥lack
muarn BGD

gample ggam- auz.nmg Goler Staining
nusbor fagtoess  effect zumn | Wfteet

a0

08

210

211

213

213

914

215

216

av
- 28
- 219

£
+

WawwGRRewwEns | -
e -
munnoRusnuRe |
s |

Glassifioation.—- o
m&unt ﬂrmny maw

8

4 Very good Slightly stainsd
| ; dond Considexably atained
1

Mir mvau stained
Poor " Pyed

4 -1 X X

NHotes Method,. MW ‘Bthndard Test “thﬁd 35«43, '!Olt No, 8,

tmn:mnmn
*% Two 'llilh:lm_
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| fadle 17, Crock-Fastness of Dyes to Nylom Fabrics -

.

: 1low M Anthraguinone yant Red
‘“ﬁﬁQE B o

z

-~
“Hﬁgwpﬁ#ﬁ###&?ﬁ
Aatatdnad by
003 14 50 60 CR N 1 GOS0 10 )4 00

xxctliiﬁt' e
- air
Poorx

. gisssifiertion. -~




‘Crock-Tastness of Dyes to Acetate Fabrica

: ﬂnﬂc

Dyes

Colanthrene Acotanin
Brillast Blue _ Dimso Blsgk

i

.“ﬂmm*ﬂ““““&*ﬁ
5¢+¢£h66&ﬁ##¥ﬁqf*

#8350 B R
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emmm

¥rom datx obtainsd in this tmuttgltzlon y the tell.ﬂlm
cawlmlm -y b drawn; o

1. The Silicone water-repellent was not resistant to
10 per cent wodium hydroxide when treated st 180°F, This
reagent sAy be umed in removing the Silicone from mylon #ad

~ the dyed fabric will show only trdce chnges in Whade

characteristics, no chinge in faptness properties, tndm
chinge in tensile strength on trestments of 15 to 30 minutes.
3. The Bilicone ntnmﬂpouut on nyloa vu not

resistant to repeated washings with & somp solution of
0.5 psr cent newtral soap and 0.2 per cent sodium m-gmu
‘when the washings ware conducted 8t 160°F and Socompanied
vith severs meshanieal totion. When applied to acetate the
mnm water-repelient was mtuny removed by tuhm
‘with the Shove Soap solution sud conditions, o

3. The Pilicons water-repsllent was resistant to
nineral seid trestments. " |

4. The. numm nm—muﬂt whs partinlly removed
by #welling sgeats such as pml, hMc mm, and seetic
acid. o -



8. In A1l o8ses, when the SANe reAgents Were used os ...

both mylon &nd Acetate, more of the Hilicons water-repellest
‘was removed from the nylon than from the Restate, mvzh my
indiato t!mt thn ﬂancon- e nm stmngly bonﬁod te m
| _uctatc than to the nrlou. (38)

é. M‘luun ot ﬂsh:lna mam:m. thl m m cent
phenol at ns"r rémoved the ugmt pm-atap u the

- ﬁl:l.m; and tm mu uhma ae em :ln mm

characteristics, which was &n 1muuen m:t the lzuem,
12 cmntuy m. would nave no sffect on tm mm
pmortut o:! w mt&ﬂ.

7. A Silicons treated fabric wiil -m uppmuhh
m mmm rmu dwd A nnpla with m summ
pAXtinlly removed will show noticeable to trace changes in
shade when dyed. 4 mu with the S11icone completely
mduunhutmtonocmm mm«mma.
The dtgm cm uu dnpnd on tm mug. ﬁlhau
pz-mt Ind tm tm dyu um, |
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 This investigation has shown the. possibilities of
 using the Silicone whter-repellent, DeCetex 104 Bmulsion,
as & siwing sgent m- nylon since it chn be muuy rémoved
by Mﬂl ‘hydroxide, with only trace to no chénge in mw
¢mmmuun resulting, Xt is recommended that wﬁ h .
undertaken MIwﬁ.ng the mmsud use of anmm “ &
-mn sgent or &s sn Addition to A sime Agent, |

' ¥he investigstion has indicated that 12 the Bilicome
is um:muly mmd from Kcetate. thn mang chtmumm
of the fabric will be unsitered, It is recomménded tiat this
investightion be continned on soetate fabrios, And it !.t |
'mmd thtt warioun typt myu ind detergents be studied
and evalvated, This ﬂuar mxa inolude the effect of
mh&niclll uttan used in eonjmtion with uetpu und

detmts. N

Taps
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Table 10.

Determination of Moisture Plokup of Fabries

61

Acetate

29.0404

?Mi"“«‘:.!m in grams ?3‘3?‘.;2 19.9146

Moisture pickup in graxs . m m
JBoisture plckup (%) 46 .8 48.7
Average woisture aiekup (%) 46.2 -

Nylon

e St R ¥ B 1

L WelPed A - |
Noisture pickup in grans “U.BIEE 'g'.'!‘ﬂl'
Noisture pickup (%) 28,2 27.4
Avernge moistures pickup (ﬁ) ' 27.8




Table 20, g::ﬂ;:luon of Spectrophotometer ﬁim standard
P _

silicon - Transuission
{ug./150 m1,) %

0,02

0.02 Pa.2

0.04 84.2

0.086 . 79 0 Ny

0.08 . S . e
. G.OB o e ' ?8;3 R ’ . )
o008 .. A
. 0.0 o o - 68,0

0.12 - : 60.0

atu ’ “c’ :

Instrument nlaknann Sy.at:aphotauntir, uaﬁnx n
-~ Wave length 718 millimiorons

Phototube Blue~sensitive
atnsitivity nuttlns & {mxiwun)



Table 31. Apalysis of Nylom ﬁbrm fox lﬂi&ﬂn

Sample . Weight Transwission u, of S11icon®
nusber  sample (%) in 10 ml, of
SR 7 Suned anqnot L

100 0,3407 . 98,8 0.0040 -
108 - 0.2338 83,0 0.0478
108 - - 0,238 - 83.6 0.0480.
104 0.2341 91.0 0.0240 .
o - 0.2283 106.0 0
106 - 0,235% 108,06 0

107 0.231) 108.0 : 0

108 0.2318 110.0 0
109 0.8515 5 70.0 0

110 0.3405 81.% 0

111 0.32303 81.6 0.08538

113 0.83%0 81 .4 - 0.0%30

118 . 0.2333 . 109.0 9

14 - 0.9163 108.0 [
118 - 0.,93589 ‘ 106 .0 N

118 0.2989 : 85.8 9.04900

17 0.,23%0 95.2 - 9.0128

118 T 0.2394 _ 93.0 0.0180

119 0,2389 . , 80.8 0.,0348

130 . 0.2383 . 94.8 . e.a:uu-

Instrument ‘Backuann wwophntmm. Nodel B
Yave length 7186 willimicrons

Phototube _ Blue-sensitive -
Senmitivity satting 4 (waxtmun)

* Resd directly from Pig. 3. |




_Table 22. Aualysie of Acetats Fabrios for Bildcon

fanple ¥aight ' Transminsion . o! Biuﬁm
number n:g:o » - ﬂ 10 =l. of

fused - a::quat
{grans) i

202 0.2412 101.0 o
203 . 9.2830 - - 84,0 - 09,0445
203 0.98287 . 83.3 V0470
204 0.8300° - 89.8 = 0.0068
- gos : - 0.2388 - . 91.8 voeeazsu-
308 . 0.3381 93,8 0.0164
207 0.2338 97.0  0.0080
208 0.2338 - 95.0  0,0180
209 0.8507 . 86,0  ©0.,0385
210 0.9260 86.5 0.0870
211 0.9504  84.82 10,0438
212 0.2278 . 18,8 0.063)
213 0,8%08 6.8 0.0862
214 0.2514 5.6 0.0400
218 0.2818 84.0 0,0445
218 ' 0.3389 3.0 0.0505
217 0.2365 . 88,0 - 0.0325
218 0.3337 87.5 - 0uosdo
219 o.1667 880 o.om8

bl

xﬁtmt . Beckmsinn thhatm. nem
wave length 718 millimierons

Photatube : Blue-senittive

mitivzty mttins 4 beaxtaum)
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