PRODUCTI ON OF NI TROSAM NE- FREE S| LI CONE ARTI CLES The present if\enfie87 24,

* relates to production of nitrosamne-free silicone articles. Mre

part icularly, it is concerned with production of nitrosam ne- freeyyﬂzlme
articles by means of filler treatment. Background of the Invention 5 ~
Several reports have been published descr|1b| ng the presence of volatile
N-ni trosam nes in various rubber products. The present concern about the
occurrence of volatile N-nitrosam nes in baby bottle rubber nipples and the
possi ble mgration of these conpounds into infant fornula was pronpted by a
report of Preussmann et al., (1981) Am 10 Chem Soc. Synp. Ser. 174,
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A method was described for the estimation of volatile N-
nitrosamines in the rubber nipples of babies bottles. In study of rubber
nipples from one manufacturer, N-nitrosodimethylamine, N-

15  nitrosodiethylamine and N-nitrosopiperidine were determined by gas
chromatography, using a thermal energy analyser, and their presence was
confirmed by mass spectrometry with average levels of individual
nitrosamines ranging from 22 to 281 ppb. When the nipples were
sterilized in a conventional sterilizer together with milk or infant formula

20 the three nitrosamines migrated into the milk or formula. Storing a bottle
of milk with a rubber nipple inverted in it for 2 hr at room temperature or
overnight in a refrigerator after sterilization resulted in an 8-13% average
increase in the nitrosamine levels migrating into the milk. On repeated
sterilization of a single nipple, the quantities of nitrosamines migrating

25 into milk from rubber nipples declined steadily, but after seven
sterilizations, nitrosamines were still readily detectable in the milk.
Nitrosamine levels were higher in rubber nipples after sterilization,
indicating the presence of nitrosamine precursors in the nipples. No
nitrosamines were found in raw, uncured rubber. Chemical accelerators



2 ahd stabilizers added during the vul cani zati on process are the source of
the am ne precursors in rubber nipples. On January 1, 1984, the U S. Food
and_Drug. Administration (hereinafter "FDA") established an action |evel of
60 ppb total NN 5 nitrosami nes in rubber nipples. The action |evel was
reduced to 10 ppb on January 1, 1985. A coIhgborative study was conduct ed
on the FDA dichl oronet hane extraction nethod for determ ning volatile
N-nitrosam nes in baby bottle rubber nipples. Follow ng dichloronethane
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taken from equilibrated composites of cut-up rubber nipples obtained
from manufacturers in the United States. Recoveries of the internal
15  standard (N-nitrosodipropylamine) at approximately 20 ppb ranged from
10 to 120%. Reproducibility relative standard deviations (RSD) were
between 35 and 45% for N-nitrosamine levels from 10 to 20 ppb.
However, when data from laboratories with recoveries less than 75% were
excluded (this is now specified in the method), RSD, values were between
20 11 and 32% for N-nitrosamine levels from 6 to 26 ppb. Values were
consistent with or better than those reported for other analytical
techniques designed to quantitate trace contaminants at the low ppb level,
e.g., aflatoxin in food. The method has been adopted official first action
for the quantitation of volatile N-nitrosamines in baby bottle rubber
25 nipples. See Gas Chromatographic-Thermal Energy Analysis Method for
Determination of Volatile N-Nitrosamines in Baby Bottle Rubber Nipples:
Collaborative Study, by Gray & Stachiw, J. Assoc. Off. Anal. Chem. (1987)
70, March Issue. _
Although research in the rubber industry has been devoted to
30 lowering or eliminating nitrosamines, none of these studies have included

silicone rubber materials. Silicone elastomeric compositions, in contrast to
synthetic rubber compounds, are usually prepared from a vinyl-
containing polydiorganosiloxane, an organohydrogensilicone crosslinker,
and a platinum catalyst. The compositions of this type are desirable for



Col'l aborative Study, by Gay & Stachiw, J. Assoc. Of. Anal. Chem (1987)
70, March Issue. Although research in the rubber industry has been devoted
to 30 "“lowering or elimnating nitrosam nes, none of these studies have

i ncl uded silicone rubber materials. Silicone elastoneric conpositions, in
contrast to synthetic rubber conpounds, are3usually prepared froma vinyl -
cont ai ni ng pol ydi organosi | oxane, an or ganohydrogensilicone crosslinker, and
a platinumcatal yst. The conpositions of this type are desirable for 3
many reasons. Fmanysasons, Fohingtange ctheiy tcuve withoutoyeproductsThEyeycean cure at
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fumed silica is 188 Ity 400 hg;lh 1ncmsprtbg|gg;§de strength about 20 fold to 10-12 -
MPa. At the same time, viscosity is considerably increased because fumed
15  silicas have a strong thickening effect. This effect is caused by formation
of agglomerates of the primary silica particles. These agglomerates build
a three-dimensional network (tertiary structure) via hydrogen bonds so
that the bulk density of the fumed silica is only about 50 g/1. To produce
a mixture of 40 parts silica, in 100 parts polymer therefore requires
20  addition of 8 volume parts of filler for 1 volume part of polymer. These
ratios clearly indicate the necessity of using treating agents which reduce
interactions between filler agglomerates as much as possible. The most
effective and most commonly used treating agents is
hexamethyldisilazane (hereinafter "HMDZ"). The fillers treated with
25 HMDZ have a considerably reduced thickening effect and therefore are
particularly suitable for the use in liquid silicone rubbers.

Since silicone elastomer are entirely different polymers, these
silicones became leading candidates to replace the synthetic rubber
compounds, Analysis of the cured silicone elastomers showed no

30 presence of nitrosamines. However, to applicants' surprise, upon post-
baking as required by FDA, the presence of nitrosamines was detected.
For silicones to serve these FDA regulated markets, a method of removing
the nitrosamines must be found.



a mxture of 40 parts silica, in 100 parts polyner therefore requires 20

 addition of 8 volune parts of filler for 1 volunme part of polyner. These .

ratids, clearly indicate the necessity of using treating agents which reduce
i fiteractions between filler aggl onerates asgnuch as possible. The nost
effective and nost comonly used treating agents is hexanethyl di sil azane
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Det ai | ed Descri pgérmraliy haka visoosity iof firatn S100datl, QO@)QOOtdeatxpms;latdBPEaHﬁieng
organopol ysi | 0Xaffeferred vinyl-containing organopolysiloxanes are vinvl-stopped
polymer having the general formula MViD,MV1, vinyl-on-chain
15 copolymers such as MDVixDvM vinyl-stopped, vinyl-on-chain
copolymers such as MV‘D,(DVl MV, vinyl and trimethylsilyl -stopped
copolymers such as MDyMV1, or a mixture thereof, wherein Vi represents
a vinyl radical, M represents a trimethylsiloxy radical, MVi represents
dimethylvinylsiloxy, D is dimethylsiloxy. Such polymers are taught by
20 U.S. Patent Nos 5,082,886, 4,340709, 3,884,866 issued to Jeram et al., U.S.
Patent No. 5,331,075 issued to Sumpter et al., U.S. Patent No. 4,162,234
issued to Lee et al., U.S. Patent No. 4,382,057 issued to Tolentino, and U.S.
Patent No. 4,427,801 issued to Sweet, hereby incorporated by reference.
Component (B), the silicon hydride siloxane or silicon hydride
25 siloxane fluid used in the invention can have about 0.04 to about 1.4% by
weight of chemically combined hydrogen attached to silicon. One form of
the silicon hydride siloxane is a "coupler" having the formula,
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n—p—m
n—p—m

where Rl is selected from C1.13 monovalent hydrocarbon radicals free of
30 olefinic unsaturation and n is an integer having a value sufficient to



generally has a viscosity of from5,000 to 1,000,000 centipoise at [err].
The preferred vinyl-containing organopol ysil oxanes are vinyl - st opped
polyner having the general fornul'a [err] vinyl-on-chain 15 copol yners
such as [err], vinyl-stopped, vinyl-on-cﬁgin copol ymers such as [err],

vi nyl and trlnethylsilyl -stopped copol yfrers such as [err], or a m xture
t hereof, wherein Vi represents a vinyl radical, Mrepresents a

trinethylsilo dj,c " resents, di h i nyl si.l oxy, i s
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5 provide the "coupler” with a viscosity of 1 to 500 centipoises at [err]
and fromabout 3 to 9 nole percent of chain-stopping diorganohydride siloxy
units, based on the total noles of ch¥nically conbined siloxy units in the
silicon hydride siloxane fluid. 5 W s |n addition to the silicone

hydri de coupler of fornula (1), the siticon hydride siloxane fluid used in

t he heat curable or anoponS|onane conposi tions of, the present invention
al so can %ohcl 'Ehﬂémﬁﬂ}’ sembiest with SiO units, where the RZ+H to Si ratio can vary

from 1.0 to 2.7. Silicon hydride resin also can have units of the formula,
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chemically combined with SiO5 units and (R4)2SiO units, where the
R3+R4+H to Si ratio can vary from 1.2 to 2.7, where R2, R3 and R4 are C;.
15 13 monovaient hydrocarbon radicals free of olefinic unsaturation selected
from R1 radicals.
The silicon hydride siloxane fluid also can inciude linear hydrogen
- containing polysiloxane having the formula,

ol
Ri= iR
{’ l't’ , {s \ {9 ()

20  where R is a C1.13 monovalent hydrocarbon radical free of olefinic
unsaturation, selected from R1 radicals, and p and q are integers having
values sufficient to provide a polymer having a viscosity of from 1 to 1,000
centipoises at 25°C.



resins consisting essentially of the followi ng chemically conbined units,
ferr] 10 chemcally conbined with SiQ2 units, where the RR+Hto Si ratio
can vary from1.0 to 2.7. Silicon hvdride resin also can have units of the
formula, chemcally conmbined with SiQ2 units and [err] .units, where the
[err] to Si ratio can vary from1.2 to 2.7, ghere [err] and [err] are
[err] 15 13 nonoval ent hydrocarbon radicals free of olefinic unsaturation
selected from[err] radicals. The silicon hydride siloxane fluid also can
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’ _ earth, calcium carbonate, fumed silica, silazane treated silica, precipitated
silica, glass fibers, magnesium oxide, chromic oxide, zirconium oxide,
aluminum oxide, alpha quartz, caicined clay, asbestos, carbon, graphite,
15 cork, cotton, synthetic fibers, etc. :

Preferably, the filler is either a fumed or precipitated silica that has
been treated. The treating process may be done in accordance with the
teachings of U.S. Patent No. 4,529,774 issued to Evans et al., U.S. Patent
No. 3,635,743 issued to Smith, U.S. Patent No. 3,847,848 issued to Beers;

20 hereby incorporated by reference, Alternatively, and most preferably, the
filler is treated in-situ; that is the untreated silica filler and the treating
agents are added to the silicone elastomer composition separately, and the
treatment process is accomplished simultaneously with the mixture of the
filler into the elastomer. This in-situ process is taught by Evans in U.S.

25 Patent No. 4,529,774; hereby incorporated by reference. .

Alternatively, the fillers can be replaced by the vinyl treated silica
filler of U.S. Patent No. 4,162,243 issued to Lee et al.; and U.S. Patent No.
4,427,801 issued to Sweet; hereby incorporated by reference.

Component (D), the catalyst, is any compound that promotes the

30 hydrosilation reaction between a silicon hj}dride and an ethylenically
unsaturated polyorganosiloxane. Typically, itis a precious metal .
compound; usually platinum. Such catalysts are well known in the art.
Preferred catalysts are taught by in U.S. Patent Numbers 3,917,432,
3,197,433 and 3,220,972 issued to Lamoreaux, U.S. Patent Numbers



earth, calciumcarbonate, funmed silica, silazane treated silica,

* precipitated silica, glass fibers, magnesi um oxi de, chrom c oxide,

zi rconi um oxi de, al um num oxi de, al pha-quartz, calcined clay, asbestos,
carbon, graphite, 15 cork, cotton, synthetic fibers, etc. Preferably, the
filler is either a funed or precipitated siZlica that has been treated. The
.treating process may be done in accordance with the teachings of U S

Patent No. 4,529,774 issued to Evans et al, U S. Patent No. 3,635,743
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i ncor porated by elevhted-teneperahirer nati vel y, the catal yst can be a peroxide or
't can be a One suitable type of platinum catalyst inhibitor is described in U.S.
15  Patent No. 3,445,420 issued to Kookootsedes et al. which is hereby
incorporated by reference to show certain acetylenic inhibitors and their
use. A preferred class of acetylenic inhibitors are the acetylenic alcohols,
especially 2-methyl-3-butyn-2-ol.
A second type of platinum catalyst inhibitor is described in U.S.
20  Patent No. 3,989,667 issued to Lee et al. which is hereby incorporated by
reference to show certain olefinic siloxanes, their preparation and their use
as platinum catalyst inhibitors. |
A third type of platinum catalyst inhibitor is a
polymethylvinylcyclosiloxane having three to six methylvinylsiloxane
25  units per molecule. .

~ The optimum concentration of platinum catalyst inhibitor is that

which will provide the desired storage stability at ambient temperature

without excessively prolonging the time interval required to cure the

compositions at elevated temperatures. This amount will vary widely and
30. will depend upon the particular inhibitor that is used, the nature and

concentration of platinum-containing catalyst and the nature of the

organohydrogensiloxane.

The mixture of component (A) and component (C) is treated with
component (E) an effective amount of acid. The acid used in this



conbi nati on of peroxides conprising a | ow tenperature peroxide and a 5

" high tenperature peroxide. Since mxtures containing Conponents A B, and C
wi, th ‘the catalyst, Conmponent D, may begin to cure inmediately on m xing at
roomtenperature, it may be desirable to ighibit the action of the catal yst
at roomtenperature with a suitable inhibitor if the conposition is to be
10 stored before nolding. Platinumcatalyst inhibitors are used to retard

the catalytic activity of the pl atl num at room terrperature but allow the
platinumto catHverEoncanbeany asid yehighdscempatiblewithailiconensuch ag el evat ed
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nature of the owithoulydoking tise inold.n&he Thpe of ntoldmgpiaxtmdmentul(mg and
conponent (Q) 1 5ydcebh&li #ridt narrowly critical and can include those known in the
15  art. Anadvantage of the compositions of this inventions is the
extrudability which makes it adaptable to molding processes such as
liquid injection molding at low pressures. The prepared compositions
have a viscosity such that at least 45 grams per minute can be extruded
through a 3.175 millimeter orifice under a pressure of 620 kilopascals.
20  Preferably, the viscosity is such that at least 50 grams per minute can be
extruded.
The silicone elastomeric compositions can readily be prepared in

conventional mixing equipment because of its fluid nature. The order of
mixing is not critical if the composition is to be used immediately.

25 However, it is preferable to combine (A), (C) following the acid treatment
and thereafter add (D) and (B). This permits the small amount of (D) to
become well dispersed in (A) and (C) prior to the beginning of any curing
reaction. Suitable two package composition can be made using such as

' technique. For example, a convenient two package composition can be

30 prepared by mixing part of acid treated mixture of (A) and (C) and all of
(D) in one package and the remainder of acid treated (A) and (C) and all
of (B) in a second package such that equal amounts of package one and
package two can be mixed to produce the compositions of this invention.
Single package compositions can be prepared by mixing (A),(B), (C), (D),



conponent (E) an effective amount of acid. The acid used ih this

i nvention can be any acid which is conpatible with silicone, such as formc
acird, acetic acid, phosphoric acid, HO, -HBr, H, sulfuric, etc. The acid
is added to polynmer/filler mixture and the mixture is cooked at
tenperatures of about [err] to about [err] f& 0.5 to 2.0 hours, preferably
5. at tenperatures of about [err] to about [err] for 0.5 to 1.5 hours, and
nost preferably at tenperatures of about [err] to about [err] for one hour.
The resul ting m x{(Eyand a platnumt catglyetinhibitdr. tTiese yrhibited Tompusitioris cainl be

latile f ) Is e . ' ' . din.
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into |ight wei ght willisdl curésvhemwhegted above 70°C, pirefesatdgovhémheated adove

pressure. Such coRPeSt!foUhSricd quﬁgﬁg&very rapidly in a hot nold and
renmoved w t houf cooling the nol The type of nol ding, extruding or curing

process used i%¥ not na ¢ tordemenstrath Yagions featnrrscofithisdsaveRabom the t he 15
art. An advant age féillowlifg & Ies at@Hebiittddli They¥Rfor allastrftivdBurposes and
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viscosity such that at |east 45 grans per Emamplelcan be extruded through a
3.175 mllinmeter kif d L. o eqsure of 620 kil opascals. 20
Preferably, the vq@;iS u.‘ﬂ.Qﬂ%- AHER at |least 50 grams per mnute can be
extruded.  ThelQi | i cone AcilisongrtiMcbase cpmpaunshwas preparsdiacgonsting te the ed i n
conventional m Xi RéhchfnsPorahis iRCEAHSR using the folmiuthtiti 6 Fablélle or der of
mxing is not critical 1f the conposition e used i mredi ately. 25
However, it is preferable to conbine (A, té}; | owi ng the acid treatnent
and thereafter adé4SPtsand (£),000T¢pssvipet chdinstobped prilydimethnisilokagd) to

polymer .

25 pts 325 m2/ gm octamethylcyclotetrasiloxane treated

- fumed silica or 300 m2/gm dimethyldichlorosilane

treated fumed silica

1pt vinyltriethoxysilane

6 pts hexamethyldisilazane

3 pts water

3 pts acid solution

4 pts 500 cps vinyl chainstoppéd, polydimethyl,
methylvinyl copolymer

4 pts 500 cps trimethylsilyl and dimethylvinyl chainstopped
polydimethylsiloxane polymer

25 pts MQ resin

The 40,000 cps vinyl chainstopped polymer, 3 parts. water and
15  hexamethyldisilazane were mixed together in a cooled mixer. The 325
m2/gm Dy or 300 m2/gm dimethyldichlorosilane treated filler was added
slowly and mixed until it was completely incorporated. After all the filler
was incorporated, the vinyltriethoxysilane was added and mixed well.
The mixer was sealed and heated for 1 hour at 70-80°C. The acid solution
20 was added and the mixture was cooked for 1 hours at 60-88°C. The batch



becone well dispersed in (A) and (C) prior to the beginning of any curing

. reaction. Suitable two package conposition can be nade using such as
techni.que. For exanple, a convenient two package conposition can be 30
prepared by m xing part of acid treated m xture of (A) and (C) and all of
(D) in one package and the remainder of acigl treated (A) and (C) and all of
(B) in a second package such that equal anounts of package one and package
two can be m xed to produce the conpositions of this invention. Single

package conposi watggfry,ggaﬁj QP 1RFCPRAEE o1l Vi CBlPto Aind@all (4 fillékeating 9 (E)

and a platinum cata These 1 nhi pbited conposjtions. can be
'stored for ext efrasHOPd perdusts andrihen ¢anled t%éﬁ k:ngjheog?o gh‘ic%ﬁw itions
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to shorten the cure tine. 5° n ;1o de pous features
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i |l ustrativeé pur poseSonmponend A wiasiprepartdoby addingisufficienhymeunt ohe scope of
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10  prepared by mixing 100 parts of component A with 100 parts of
component B in a static mixer with no air being introduced. The A/B
mixture was then molded 20 seconds at 375°F into 3"x5"x0.070" sheets.
Example 2 '
A sheet prepared according to Example 1 was post baked for one
15  hour @ 400° in an air circulating oven and cooled to room temperature.
The sample was referred to as PBO. A second sheet was wrapped in
-aluminum foil and post baked under the same conditions. The sample

was referred to as PBS. The results are shown below:

PBO PBS

1hr at 400°F 1 hr at 400°F
ppb DMNA* ppb DMNA*

3 pts H,O (control) 4.0 42.8

3 pts H,O (Extended Cook) - 27 9.7

3 pts IN HCL <1 - <1

3 pts 0.5N HCL ' <1 2.2

3 pts 0.25N HCL ' <1 2.3

3 pts 0.10N HCL <1 2.2

3 pts IN HC,H2O, <1 7.5

20
*DMNA is dimethylnitrosamine
The results clearly indicate that the standard 3 parts HyO when
cooked at an extended cook cycle lowered the DMNA level but does not
totally eliminate them. 1N HCL totally eliminated the DMNA, whereas
25  0.5N, 0.25N, and 0.IN HCL eliminated the DMNA when post baked open,
but the sealed results indicates that the part is cured substantially free of



6 pts hexanet hyl di si | azane 3 pts water 3 pts acid solution 4
pts 500 cps vinyl chainstopped, polydinethyl, nethylvinyl copolyner 4
pts -, 500 cps trinmethylsilyl and di net hyl vi nyl chai nst opped

pol ydi net hyl si | oxane polyner 2.5 pts 41 MQ resin The 40,000 cps vinyl
chai nst opped polymer, 3 parts. water and 15 hexanethyl disilazane were

m xed together in a cooled mxer. The 325 n2/gm D4 or 300 [err] :

di met hyl di CIDMI‘ZMS'iﬁrﬁcéﬂg@&%ﬁofélhhﬁ{atéﬂmmm%tﬁ st bakddropepd buet i | it

was conpl etely incorpor After al cor por at fed, the
vinyltriet nitppsAmines YYRI. GeRRER ﬁﬁ‘k\é‘éﬁ%ﬁ’fr ai‘ﬁésﬁii?ér was seal ed and _
heated for 1 hour at [err]. The acid solution 20 was added and the m xture
was cooked for 1 hours at [err]. T bat IB 10 was stripped at [err]-
under full vacuum'to renove all the q’PP&r treating reaction by products
and the® cool ed $ampemadteridlse aswsieSGfbexpsini thel aboveaiexamplesopstcepers were
added and @Wﬁ@hglrn?ettﬁ%%émeﬁomﬁe'\wns& \flred SREF yAHlUed" BN pdled.

Pul | ed vacuum,t epar.ed by

nen
addi ng suffaceqieﬁﬂuaﬁﬁamerm agided (asgnotadat .ﬂumr@?@rarﬁommcw hex to
obt ai n 2040&6&6&% pé¥ed! totHB ir-5itR FlRH réatiiRmt IhePamepled). Bddiples

appr oxi matel e crosslinker [err] and approximtely 0.4
arpeﬁ&'é{ja%‘ﬂ{d"f %215 di spersed. A LIM conposition was 10

parts rrﬁth
pr epar & ;L_m_XJ_D.g_J..QQ_D.aLLS_Q.f_C.Q.Em.Q.D.EDI_A.JML 100 parts of copponent

in a statijc mixer with no air being introduced. The APBO . PBS
1hr at400°F | 1 hr at 400°F
ppb DMNA ppb DMNA

3 pts H,O no additional filler treatment <1 2.0
3 pts H,O filler and HMDZ treatment 1.2 13.1
fillertHMDZ+0.1N HCL : 1.7 11.0

fillert HMDZ+1N HCL : <1 <1

The results clearly indicate that 3 parts HyO without additional
filler treatment substantially eliminated the DMNA. 3 parts H72O with
filler and HMDZ treatment reduced the DMNA to 1.2 ppb when post

15 baked open, but the sealed result yielded at 13.1 ppb when post baked
sealed. 1N HCL totally eliminated the DMNA, whereas 0.IN HCL
reduced the DMNA when post baked open. The sealed results yields 11.0
ppb which some DMNA is still being generated.



m'xture was then nol ded 20 seconds at [err] into 3"x5"x0.070" sheets. -
" Exanple 2 A sheet prepared according to Exanple 1 was post ba 5
I

hour [err] in an air circulating oven and cooled to roonMﬂ"m
sanple was referred to as PBO. A second sheet was w appe
le

and post baked under the sane conditions. THe sanpl e was fteferr OsaS«
PBS. The results are shown bel ow. PBO PBS 1hr at [err] 1 hr
at [err] ppb [err] . ppb DWNA* 3 pts [err] (control)

4.0 42.8 3 pts [err] (Extended Cook) 2.7

9.7 3 pts 1IN HO WHATIS CLAIMED IS <1 <1 3 pts 0.5N HCL
<1 2.2 3 pts 0.25N HCL <1

2.3 3 pts 0.10N HCL <1 2.2 3 pts 1IN [err]
<1 7.5 201.* DVNA methdidrfer mdkihg newesintinelfiée sificond srtfdi&ar | Y

i ndi cat e that th%ﬁ)ﬁﬁaﬁé&gﬁf@ﬁ*ﬁﬁ@ when cooked at an extended cook

cycle lowered the Pt totally elimnate them 1N HCL
totally eliminated thdapvNanixing(Ads viByl-Cortaining Bbgénapoly sillokbinelekith (C) a
el imnated the Digjfsywhen post baked open, but the sealed results indicates
that the part_is cured substantially free of DWA. 1N [err] also
el i minated DMRA when (@B}t mslding apsffechye amauntof acisksolition todhe mjxiure af ed
when post baked said gép(E)ganpl e 3

()  adding (B) a silicon hydride siloxane or silicon hydride

siloxane fluid and (D) a catalytic amount of catalyst to the mixture of said

step (b);
10 (d)  curing the mixture of said step (c); and
(e)  post baking the cured mixture of said step (d).
2. The method of Claim 1, wherein the acid comprises any acid

which is compatible with the silicone. _
3. ° The method of Claim 2, wherein the acid comprises HC],
15 HBr, HI, sulfuric, formic acid, acetic acid, phosphon‘c acid.
4, The method of Claim 1, wherein said step (b) further
comprising the step of cooking the mixture at temperatures of from about
500 to 100°C. for 0.5 to 2.0 hours.
5.  The method of Claim 4, wherein the mixture is cooked at
20 temperatures of from about 55° to about 90°C for 0.5 to 1.5 hours.
6. The method of Claim 5, wherein the mixture is cooked at
temperatures of from about 60° to about 85°C for one hour.

7. The method of Claim 1, wherein the mixture is cured in a
heated molded.
25 8. The method of Claim 1, wherein said step (c) further

comprise the step of adding an effective amount of an inhibitor.



)5' Same materials as described in the above exanpl es except [err]

Wer. added as noted. This filler is not HVDZ in-situ tre

di met hyl di chl orosilane treated funmed silica was used andpngBqﬁkgTﬁggqﬁggs

.the in-situ filler treatnent in Exanple 2. Sanples were pdst_baked 1 h

[err] in air. 10 PBO PBS 1hr [err] 1 hr at [err] ppb DWNA
ppb DWNA 3 pts [err] no additional filfer treatnent

3 pts [err] filler and HVDZ treat nment 1.2 13.1
filler+HVDZ+0. 1N HCL 1 7 11.0
filler+HVDZ+1N HCL <1 The

results clearly PROPUCTION oK MI'BE@$AMI@EIFR§E[ ﬁéQiCQUEI ARBRELES| | | er
treatment substantially elimnated the DMNA. 3 parts H20 with filler and
HVDZ treatnment reduced the DWA to 1.2 ppb when post 15 baked open, but
the sealed result yielded at 13.1 ppb when post baked seal ed. 1N HCL
totally eliminated the DMNA, whereas 0.4AB {dduced the DWNA when post
baked open. The sealed results yields 11.0 ppb which some DMNA is stil
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(b) addi ng an effective anount of acid solution to the m xture of
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said step (a); (c) adding (B) a silicon hydride sil oxape—or—siticoO ‘
hydride siloxane fluid and (D) a catal ytic anount of cath R?BMQEMENT@\SW'EET
m xture of said step (b); 10 (d) curing the mx tre ofﬁféuggét
(c); and (e) post baking the cured m xture of said step

met hod of Claim1l, wherein the acid conprises any acid i
with the silicone. 3. The nethod of Caim 2, Wnereinl‘
HC1, 15 HBr, H, sulfuric, formc acild, acetic acid, plhosy + T

The met hod of Clalml wherein said step (b) further conprisi ng the step of ,

COOKI g the M Xt U Gl ARRY B!k rBEaba- MR ohechn0 AR8TELESOT 0.5 10

2.0 hours. 5. ked at 2
0 t enper at ur es, of f rom about [err] to about [err] for 0.5 to 1.5 hours.

6. The nethod of Caimb5, wherei fq\gtéﬁga T]ture is cooked at tenperatures
of fromabout [err] to about [err] ne- hour . The net hod of Caim
1, wherein the mxture is cured.in a heated nol ded 25 . The -

met hod of Claim 1, wherein said step (c¢) further conprise the s

addi ng ahef inwention: of:this application relateste ¢he production of nitrosamine- r
silicone articles. The articles are produced by a process which includes the mixing

of vinyl-containing organopolysiloxane and a filler, then adding an effective amount
of an acid solution to this mixture. Thereafter, a silicon hydroxide siloxane or
silicon hydride siloxane fluid and a catalytic amount of a catalyst is added to the
previous mixture and the mixture is cured. Finally, a post-baking of the cured
mixture is effected to obtain the nitrosamine-free silicon article.



