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This invention relates to a method for remov-
ing from vulcanized rubber articles, particularly
articles made of or containing elastic yarns hav-
ing a core of vulcanized rubber and a wound
covering of textile yarn, the pink discoloration
which results from the presence of symmetrical
di-beta~-naphthyl-para-phenylene diamine as an
anti-oxidant in the vulcanized rubber. Still
" more particularly the invention relates to a meth-
od of removing such pink discoloration from
oven textile materials comprising such elastic
varn, particularly when such woven textile ma-
terial is in the form of cut pieces intended to be
formed into a garment or the like, without wet-
ting such materials with a liquid.

Symmetrical di-beta~-naphthyl-para-phenyl-
ene diamine is one of the best all-around anti-
oxidants for vuleanized rubber thus far developed.
However, it exhibits the objectionable character-
jstic that it turns pink when it is subjected to
certain conditions, particularly when subiccted 1o
lisht and oxidizing conditions. Under ordinary
storage conditions pinking does not occur.
However pinking appears to be catalyzed by light,
and certain oxidizing media such as nitric oxide
fumes and ozone; and where these conditions
prevail, pinking often becomes very rapid. Pink-
ing readily occurs also during bleaching opera-
tions, such as with chlorine and hydrogen per-
oxide, especially the former. This pink discolor-
ation changes the color or shade desired for the
article and is highly objectionable.

The problem of pinking as a result of the use
of this anti-oxidant in rubber compositions and
articlés containing the same 1S especially serious
in the case of light-colored vuleanized rubber
compounds, such as those having a licht pastel
color or those which are white in color. The
reason is that the development of the pink by de-
composition or other change of the anti-oxidant
chances the shade from that which is desired.

" The problem of pinking is especially serious
in the case of articles or materials made from or
containing elastic yarn comprising a core oi vul-
canized rubber containing the &above anti-

oxidant and a wound covering of textile yarn.

This problem is particularly serious where white
or light-colored textile yarns are used as the
covering for the elastic core or in association
with the elastic yarn to make the fabric of which
the article or material is formed or woven. The
pink  discoloration which occurs as a result of
the above anti-oxidant in the vulcanized rubber
core of the elastic yarn usually shows through
the associated white or light-colored textile
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yvarns and fibers, often in an irregular or non-
uniform manner, and this is highly objectionable.

Elastic yarn of the type just referred to is
described in detail in the Adamson Patent
1,822,847, This elastic yarn typically has a core
of elastic vulcanhized rubber under tension with
a covering of a piurality of helical, preferably
both right and left, windings which hold the
core elongated, the yarn having a predetermined
capacity to strevch.

The eiastic vuleanized rubber core of the elas-
tic yarn may be made in any suitable manner.
The method of making this core is well-known
to the art and constitutes no part of the present
invention. It is preferred to utilize rubber of a
grainless character such as that ocbtained by co-
agulation, drying and vuleanization of suitably
compounded rubber latex especially the latex
from Heveq brasiliensis. It is preferred to use
rubber thread of circular cross-section as the
core. The latex may be compounded, prior to
coagulation, with suitable types and amounts of
rubber compounding ingredients such as sulfur
or other wvulcanizing agents, vulcanization ac-
celerators, activators such as zine oxide, and an
effective amount of symmetrical di-beta-naph-
thyl-para-phenylene diamine as an anti-oxidant.
The amount of the latter may vary widely but
should be sufficient to be effective to prevent or
oreatly retard the oxidation of the rubker. The
smount will usually range from 0.25 to 2.0% by
weight based on the rubber present. The state-
ments just made with reference to the compound-
ing of the rubber core of elastic yarn apply
equally to the compounding of rubber in any
other form to which the present invention is ap-
plied.

The present invention is based on the discovery
that the pink discoloration which develops Iin

vuleanized rubber-containing articles, such as

woven textile fabrics comprising the above-de-
seribed elastic varn, as a result of the presence
of symmetrical di-beta-naphthyi-para-phenylene
diamine in the rubber, can be compleiely re-
moved therefrom by subjiecting the pinked ma-
terials to the action of gaseous sulfur dioxide.
I do not at this time know what reactions the
anti-oxidant in question undergoes in pinking
or in de-pinking in accordance with my Inven-
tion. It may be that the sulfur dicxide gas com-
bines with the traces of moisfure always nor-
mally present in the goods being treated to form
sulfurous acid, a weak acid with a mild reducing
action, which effects the de-pinking. Alterna-

58 tively, the sulfur dioxide may combine with the
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enti_—oxidani; or its decomposition products in

some manner vo aestroy the pink discoloration.

It appears that the action of the gaseous sulfur

-aioxide is not one of bleaching, since the acticn |

of such bleaching agents as chlorine and hydregen

peroxide 1s to. cause pinking rather than to re-

move it.

' Whatever the eXplaﬁablon ke, the EXDOSL re of
the pinked material to gaseous sulfur dioxide
effects removal of the pink discoloration and the
material which has been de-pinked in this man-

ner is more resistant to subsequent pinking than -

was the original material before the first vink-
ing, such as the normal woven fabric containing
the elastic yarn having a core of vuleanized rub-

anti-oxidant In question.
However, should the de-p‘inked material subse~

- quently develop pinking, such subsequent pink-
ing can be easily 1emeved by means of the pres-

ber containing @ the

ent invention.

In pmememe‘ my invention, the pme;ed mete—'--

1*13,1 is subijected to the abul()'ﬂ 0f gaseous- sufur

~ dioxide in any suitable way, preferably by plac- '
- mg t,-he mauerml in an atmosphere of sulfur di-
The tre&tment 15 eflected while the

| emde gan.
- matberial is memmmed in its normally dry con-

bt
"y |
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_preve:nt bulldmg up of eangel eus pressures 111

the treatment vessel.
T4 is difficult to specify exactly the e,mount of

sulfur dioxide actually empioyed in the treat-

ment. However the use of amounts of the order
of from 1 t6 2% by weight based on the weight
the fabric or other materlel bemg treated 1S- |

eenerallj eﬁnple

When the de-pinking aa..tlen is ee‘*nplete I pre-

fer to subject the de-pinked material or goods
to the action of gaseous ammonia (NHsz) until

any acidic material present therein has been

neutralized. This may be done in the same con-

tainer as that in which the de- pmkmg was ac-

5 complished by removing the source of the sulfur
~dioxide and substituting a source of ammonia,
'for example a pan of agua ammonia.
understood that the treatment with sulfur di-
oxide will usually leave some excess sulfur dioxide,

) whiech is mildly acidic, on and in the de-pinked

It will be

material and that the ammonia will neutr allze'

- this geidity. Ammoma irom any seuree may be"

- used for this purpose,
ploy ammonia from a cylinder, feedme' the gase-

dition, i. e., without wetiing the mateme,l which-

mlghr ea,uee shrinkage, dlabﬂl tion or other dif-
ficulties.
invention is carried. out by suspending the pinked
matellal on racks, pins, etc., in a closed container

eeﬂ‘tammg ge,seeue sulfur dmmde cither in con-
centrated form or dlluted Wrtﬂ a sulmble dlmeat_ |

usually air.

The eulfur dioxide gas may be obtained from 3

| e,ny suitable source. A very convenient way of

. formmg the sulfur dioxide e,tmeephere is 10 place
~on ithe bhottom of the closed container a pan
~ holding a water solution of sodium hydrosulfite.
The solution may be of any convenient concentra-
The solution is unstable and
The whole may
room temperature until

- tion, typically 10%.
releases sulfur dioxide fumes.
be allowed to stand at
the pinking has disappeared which may be a mat-
- ter of a

penetration of the sulfur dioxide gas through
the material. For example if the pi
terial are staeked considerable time has to be
allowed for penetration. Over-treatment with
sulfur dioxide does 1o harm whatsoever.  An
overnight treatment is often convenient.
- regard to the amount of sodium hydrosulfite Te-

Gulred an amount equal to abeut 2% by weight

based on the weight of the goods is generelly S~
~ ficient but more or less can be used as needed.

‘The use of warm water in making up the sodium
hydrosulfite solution spbeeds up the evolution of
~sulfur dioxide gas and will gener elly ehel ten the
time of treatment required.

Alternatwely, instead of ple,cmg an aqueeus SO~

'lutf.e*e. of sodium hydrosulfite in the bottom of the

container used for the tl‘ea,tment sulfur dioxide
from any other source, as for example from a

cylinder or generam:.d frem eny simple chemical

reaction, such as by the action of eoncentrme&

sulfurle &Cld upon sodium bisulfite solution, may
e used. Where sulfur die*ime gas from a cyl-

_'mder is employed, the procedure may be the
same as that just described except that instead 7%
of using a pan of the sodium hydrosulfite solu-
- tion, arrangements are made for feeding the gas
'elewly to the container used for carrying out the.

Typically, the procedure of the present

few minutes or a few hours, depending 4
upon the severity of the pinking and the ease of
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For example, I mey em-

ous ammonia into the neutre,llzmg chambet in a

manner similar to that euggested abeve for sul-
fur dioxide.

The treatment with ammonia gas
should be of sufficient duration to completely

" neutralize any acidic material present in the de-

pinked goods. A relatively short exposure of from
5 to 10 minutes will th_en suffice. Agdin the
length of the freatment will dep‘end upon the

| .rep1d1’fy 0f peneuratlen of the gas into the goods.

The treatment with ammonia. tmay tdks vlace
in the same chamber as that in which the de-'
pmkme’ was effected or in. another chamber. |
- While my invenfion is offen practiced in a -
batchwise manner, it will be understood by those
ckijled in the art that, if desired, it may be car-
ried ot er“"'ltmueus;.y for example by continuous-

ly passing the goods or material to be de-pinked.

tbreugh an atmosphere of gaseous sulfur dlemde
and ;:t.erearter continuously passing . them

.e’f“reugl: an atmosphere of gaseous ammonia.

It will be apparent from the foregoing that

the mat;ﬂel while undergoing treatment in ac-

COT danca with my invention, is in its normally .
dry LGI‘idlthP i. €, any water content is so small
that it is not visible to the eye or detectable to
the touch as water. .

A

the goods treatad varies between 1 and 7%

by weight depeﬂdme' on the type of material and
~ the humidity prevallme.

30

My invention is D&l‘bl"‘lﬂ&l‘l}’ advantageous in

5 those cases whers the goods or other materidl

turn pink after finishing and Where no wet fin-
ishing is normally. requirad, since the expeénse of

re~wetting the goods and re-drying them is elimi-

e
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| tI‘ﬂSmeE"lt an eutlet fr o tm_. treatmeet ee‘e-,' N

- paratory to

-..I-

ated by the present invention. Furthermore
mest uszers of the goods are not equipped to re-1
¢-the pmk: by a wet bath treatment e,nd would
have toc have it done by outside finizhsrs., In ad-

dition there ars many cases where it is not per-
'mleemle tc wet the goods because of the danger

Iﬁrmlx_e.,ge cr distorvion,

L . J

- - I[.:"_\, i.ﬁ
t:e.n, eLs,
o L
bt

ganger of dlSeeLova— -
My new method takes care: of such
itzecions and permifs anyone to carry out the .
de-pinking precess. The Invention is especially

applicable where t‘le g00ds, such 2.5 feerlcs Co1l -

talning the elastic yarn memlon d above, turn
pink afi a.er mey have been cuf into patterns pre-

ewing into a garment or cother ar-
in eueh cases a wet treatment generally is

vicle;

~ous of the question since the cut sections display,

an ebsucmenable tendeney to shrink or ,aeee‘ne -

Usually the water content '
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distorted in shape. The gaseous treatment of
my inventiion, involving no wetting whatever of
the goods, is ideally adapted to de-pmkmg of
stch cut pieces,

The present invention has many oth.er advan—-
tages which will be apparent to those skilled in
the art. It provides 2 simple and efiective way
of removing the pink discoloration developed in
rubber gcods containing the above anti-oxidant.
It can be carried out with simple inexpensive

eguipment. It obviates use of complicated liquid

treatment and drying equipment. The materials
being treated need not be wet which as indicated
ahove would often distort the goods and moreovet
would rquire subsequent drying. While the pro-
cedure of my invention is generally used on elas-
tie varns and fabrics containing the same, it may
ba appliecd to any rubber-containing material

which shows & pink disceloration due to the pres-

ence of the anti-oxidant mentioned above.

In the accomnpanying drawing, which is sub-
stantially self-explanatory in the light of the
foregoing description, Fig. 1 shows a tank-like
chamber | having g door 2 and within which
thera is an atmosphere of gaseous sulfur dioxide,
generated in any suitable manner., The cub
pnieces of goods 3 are suspendad on any suitable
supbporting means such as a bar 4, in this at-
mosphere. The sulfur dioxide aimosphere may
he achieved by supplying sulfur dioxide gas from
any suitable source through inlet 5. An outlet 6
mayv be provided as a bleed {o prevent excessive
pressure build-up of sulfur dioxide in chamber .
in Fig. 2 the same pieces of goods 3 are shown
as being subsequently treated in a gaseous atmos-
vherz of ammonia. The construction of the Fig.
5 chamber may be the same as that shown in
Fio, 1.

Having thus described my invention, what I
claim and desire to protect by Letters Patent is:

1. A method of removing visiblie pink discolora-
tion which has developed in 2 vulcanized rubber
article as a resuit of the presence therein of sym-
metrical di-beta-naphthyl-para-phenylene di-
amine as an anti-oxidant therefor which com-
prises subjecting said article, while maintaining
it in the dry condition, to the action of gaseous
sulfur dioxide until the pink discoloration has
disappeared. |

2. A method of removing visible pink discolor-
ation which has developed in a vulcanized rubber
article as a result of the presence therein of sym-
metrical di-beta-naohthyl-para-phenylene di-
amine as an anti-oxidant therefor which com-
prises subiecting said article, while maintaining
it in the dry condition, to the action of gaseous
sulfur dioxide until the pink discoloration has
disappeared, and then subjecting the resulting
article, while maintaining it in the dry condition,
to the action of gaseous ammonia until any acidie
material present in said armcle has been neu-
wralized.

3. A methoed of removing V151ble p;.nk discolor-
ation which has developed in an article compris-
ing elastic yarn having a core of vulcanized rub-
ber containing syrametricail di-beta-naphinyl-
para-phenylene diamine a5 an anti-oxidant and
a wound covering of textiie varn, said discoicra-
tion resuiting from the presence of said anti-
oxidant, which comprises subjecting said article,
while maintaining it in the dry condition, to the
action of gaseous sulfur dioxide until the pink
discoloration has disappeared.

4, A method of removing visibile pink discoloy-
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ation which has developed in an article compris-
ing elastic yarn having a core of vulcanized rub-
ber containing symmetrical di-beta-naphthyl-
para-phenylene diamine as an an anti-oxidand
and a wound covering of textile yarn, said dis-
coloration resulting from the presence of sald
anti-oxidant, which comprises subjiecting sald
article, while maintaining it in the dry condition,
to the action of gaseous sulfur dioxide until the

- pink discoloration has disappeared, and then sub-

jecting the resulting article, while maintaining it
in the dry condition, to the action of gaseous am-
monia until any acidic material present in said
article has been neutralized. |

5. A method of removing visibile pink discolor-
ation which has developed in woven textile fabric
comprising elastic yarn having a core of vulcan-
ized rubber containing symmetrical di~beta-
naphthyl-para-phenylene diamine as an anti-
oxidant and a wound covering of textile yarn,
said discoloration resulting from the presence ol
said anti-oxidant, which comprises subjecting
said fabric, while maintaining it in the dry condi-
tion, to the action of gaseous sulfur dioxide until
the pink disccloration has disappeared.

6. A method of removing visible pink discclor-
ation which has developed in woven textile fabric
comprising elastic varn having a core of vulcan-
ized rubber containing symmetrical di-beta-
naphthyl-para-phenylene diamine as an anti-
oxidant and a wound covering of textile yarn,
said discoloration resulting from the presernce of
said anti-oxidant, which comprises subjecting
said fabric, while maintaining it in the dry con-
dition, to the action of gaseous sulfur dioxide
until the pink discoloration has disappeared, and

then subjecting the resulting fabric, while main-

taining it in the dry condition, to the action of
gaseous ammonia until any acidic material pres-
ent in said fabric has been neutralized.

7. A method of removing visible pink discolor-
aticn which has developed in cut pieces of woven
textile fabric comprising elastic yarn having &
core of vuleanized rubber containing symmetrical
di~beta~-naphthyl-para-phenylene diaiine as an
anti-oxidant and a wound covering of textile
varn, said discoloration resulting from the pres-
ence of said anti-oxidant, which pieces cannot e
given a liguid treatment without objectionable

- change in shape, which comprises subjecting said

vy ]
b |
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cut pieces, while maintaining them in the d4ry
condition, to the action of gaseous suliur dioxide
until the pink discoloration has disappeared.

8. A method of removing visible pink discolor-
ation which has developed in cut pieces of woven
textile fabric comprising elastic yarn having a
core of vulcanized rubber containing symmetricai
di-beta-naphthyl-para-phenylene diamine as an
anti-oxidant and a wound covering of textile
yvarn, said discoloration resulting from the pres-
ence of said anti-oxidant, which pieces cannot be
given a Jligquid ftreatment without oblectionable
change in shape, which comprises subjecting said
cut pieces, while maintaining them in the dry
condition, to the action of gaseous suifur dicxide
until the pink discoloration has disappeared, and
then subjecting the resulting pieces, while main-
taining them in the dry condition, to the action
of gaseous ammonia until ahy acidic material

present therein has been neutralized.

DAVID G. SLOVIN.

(_Referené.es on following page)
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