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This: inventmn relates-to an improved- process
for-sheening ‘pile fabrics, and ‘more: particularly
10:3 method for-sheening ‘the pile 6Ff ‘wool rugs,
carpets, and fabrics of a like nature,:all of ‘which
will be referred to herein as:wool rugs.

"The process commonly:known -as “rug-sheen-
ing” has-come to be:o6f ircreasing -importance
in the manufacture of pile fabrics. ‘' The méthods
of treatment known to and used by ‘the art, most
of'which have involved treatments with solutions
containing ‘bleaehing - powder “or sodium “hypo-
chlorite, have not, in' spite- of attermpts-at rigid
control, produced completely-satisfactory- results.

Operators employing ‘the methods ‘of the ‘art

or variations of them have-encountered numerous °

difficulties ‘and found that’ they ~possess: many

-gerious disadvantages. Outstanding among these

have been the inability ‘of such methods to give
reproducible results. This is-a particular disad-

vantage in the mantfacture of- carpets Where-a ©
‘certain pattern and finish must remain substan-

tially uniform throughout -a large quantity of

‘material “which is manufactured ‘over -a long

period of time. ‘For variols rezsons which are
more fully ‘discussed below, it has been very ‘diffi-

‘eult if not impossible to-obtain 4 constant sheen

and:a uniform shade of color by the use. of the
methods of sheening known to the art. In many
cases it has been. found that a treatment appro-
priate to produce the desired sheen.also causes
a.loss .or fading .of the color in the pile ang
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thus in the fabric itself, or.sometimes introduces .

an entirely different tint in the starting color.

‘A further outstanding.difficulty has been.that a

serious.loss of tensile strength- of the pile. often
accompanies -the sheening - process. .This, - of
course, greatly reduces the life of .the .fabric: by
lowering its resistance to wear. Certain..of .the
known methods have also been found to. possess

‘a:tendency to remove the twist from.the yarn,

thus: making .sheening- difficult- and causing the
finished - product -to  have -an: undesirable . fuzzy
.This tends . to disturb.the original
~Further disad-

‘vantages-which-the proposed methods of sheen-

ing-have failed to overcome are-the running to-
gether -of . colors .in pattern - fabrics, uneven or
streaky:sheening,:and variations in:color-or de-
‘gree of ‘sheen from the top of the:pile ‘to the
‘bottom.

It is the primary object-of ‘the present inven-

tion to provide:a chemical method .6f pile fabric
-sheening which will eliminate: or minimize “the

above recited difficulties:and disadvantages which
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attend the use of the methods known to-the-art.
The “process of -the “present invention accom-
plishes this by providing a' chemical treatment
which produces a minimum loss: of fiber strength
and at the same time produces a uniform maxi-
mum sheen ‘without altering or: destroying -the
color:.or the texture of the fabric. 'This: inven-
tion;  furthermore, provides a process which :is
easily operated .and ‘controlled.

:I'have found that a high degree of sheen may
be attuined and the disadvantages hitherto in-
volved -either eliminated or ‘minimized by sub-
jecting the pile of the:rug to a two-stage treat-
ment in suceessive: agqueous solutions, the initial
stage comprising treatment in a solution contain-
‘ing hydroxyl ions and:peroxide in concentrations
within the limits prescribed below, and the second
stage comprising treatment in. a dilute but well
regulated solution of g hypochlorite. ~The pres-
ence, within the prescribed Tifdits 6t concentra~
tions, of ‘the peroxide.:and of the hydroxyl ions
i the first-stage treating solution -and of the hy-
‘pochlorite in the ‘second-stage treating ‘solution
are the: prerequlsn:es for the effectweness of the
treating process. i

“The peroxide may bé supphed to'the solution
by dissolving therein a peroxide forming mate-
rial which may be organic or inorganic in char-
acter. - Inorganic peroxide forming materials in-
clude ‘the peroxides-such as hydrogen peroxide,
alkali: metal peroxides (sodium peroxide for ex-
ample), ‘alkaline earth metal peroxide (barium
peroxide for example) and per salts which in
agqueous solution form hydrogen peroxide, sodium
perphosphate, sodium perborate, sodium percar~
bonate, and the like, being eéxamples of such per
salts. Organic peracids and their salts also serve
as.sources of hydrogen peroxide, peracetic acid,
perbenzoic .acid, sodium peracetate and sodium
perbenzoate being examples of such organic mate-
rials, .Organic and organo-metallic salts of hy-
drogen percoxide, such as tetramethyl ammonium
peroxide -and triethyltin: peroxide .may -also  be
used. for .this purpose.

The hydroxyl ions essential for the effectlvenes&
“of the. peroxide solution may be supplied by any
suitable hydroxyl forming compound capable. of
producing hydroxyl ions in such concentrations.as
to ‘provide 'a pH ‘within :the range prescribed
hereinafter. 'Thus, inorganic bases. such as the
alkali angd alkaline earthr hydroxides (sodium hy-
‘droxide, - calcium hydroxide, etc., -for example)
may be used as the:source of hydroxyl ions., Ors
ganic:bases and:-organo-metallic. bases which: are
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sufficiently soluble in water also may be used as
a source of the hydroxyl ions. Tetramethyl am-
monium hydroxide and triethyltin hydroxide are
illustrative examples of such compounds. In
general, salts of strong bases and weak acids,
whether organic or inorganic, hydrolyze in water
to form free hydroxyl ions and these salts may
also be used gs a source of hydroxyl ions. Tri-
sodium phosphate, sodium carbonate, sodium
tetraborate sodium acetate, and the like, are ap-
propriate examples of such salts. Hydroxyl ions
may also be supplied by hydrolysis of the per-
oxide forming material where such material hy-
drolyzes in water to form hydroxyl ions. In an
operation employing hydrogen peroxide, H203, as
the source of peroxide, the hydroxyl ion concen-
tration may be supplied for example by an alkali
metal hydroxide, such as sodium hydroxide. In
operations in which alkaline peroxides or per
salts are employed, sodium peroxide, Naz20Oz, for
example, a sufficient hydroxyl ion concentration
may result from the hydrolysis of the peroxide
or per salt in aqueous solution. In some cases, an
additional quantity of hydroxyl ion may be added
with advantage.

In the second stage of the process the treat-
ment is effected with hypochlorite :chlorine such
as is provided by alkali metal and alkaline earth
metal hypochlorites. High test hypochlorite,
bleaching powder, sedium hypochlorite and lithi-
um hypochlorite may be used advantageously for
-this purpose. Where a considerable portion of
sheening is to be done by hypochlorite in this
second stage, necessitating a relatively high con-
centration of available chlorine, I prefer to use,
for example, a calcium hypochlorite substantially
free of calcium chloride and containing a mini-
mum of free lime.

- Arinsing step preferably follows both the initial

treatment by the alkaline peroxide solution and-

also the second stage hypochlorite treatment.
The process may be completed by a souring treat-
ment in accordance with known methods. The
present process may be carried out in any appa-
ratus suitable for subjecting fabrics to successive
treatments in different solutions with interme-
diate rinses.
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pile itself. I am unable to state definitely the
reasons for the improved results obtained by the
use of the herein described process, but it would
appear that the reaction taking place is a very
limited one which tends to change the imbricated
surface of the fiber to a relatively smooth surface
which has an increased tendency to reflect di-
rectly rather than scatter light rays. In this way
the desired sheen is imparted to the fabric. It

_is to be understood, however, that my invention

is not limited to any particular hypothesis as to
the mechanism of the process.
As indicated above the difficulties encountered

“in producing or enhancing the sheen on wool

rugs are more pronounced with certain weights -
of rug and colors than with others.. An improved

- process for sheening the pile of wool rugs which
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It has been found that in most cases best re-

sults are obtained when the solution during the
first stage is maintained at a temperature be-
tween about 50° and 120° F., and at a someWhat
higher temperature in the second stage, and when
the period of treatment is from about 15 minutes
to about one hour. The treatment of my pres-
ent invention may be followed by rinsing and
“souring” steps in accordance with known meth-
ods.

Wool fiker is composed of a cortex covered with
epithelial scales. While I am unable to state defi-
nitely the course of the chemical reaction occur-
ring between a substance such as bleaching pow-
der and a wool fiber in a single stage sheening
process, it appears that the imbricated or ser-
rated surface of the fiber is first attacked and
the protecting scales removed. This exposes the
fibrous material itself to the destructive action of
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‘the chemicals in the treating solution and the

resulting damaged fiber is unsatisfactory for
many purposes, including use in pile  fabries.
Treatment of a pile rug with an aqueous solu-
tion containing hydroxyl ions and peroxide as
herein described on the other hand apparently
does not destroy the epithelial scales or attack
the fiber directly, thus eliminating the disad-
vantages attending the destructive action on the

sults caused by the peroxide.”

involves a two-stage treatment comprising treat-
ing the fabric for a limited period of time with a
dilute caustic solution and thereafter with an
aqueous solution of caleium hypochlorite -is de-
scribed and  claimed in Patent No.' 2,185,210,
granted to myself, Lorenzo D. Taylor and Vatrton

“M. Kalusdian.- The present process may be used

alternatively with the said two-stage process with
equal advantage on many types of rug and in
certain instances with superior results. This is
particularly true on types of rug which, due to
an easily altered color, or to particular pile char-
acteristics, are difficult to sheen without adverse=-
1y affecting either the color or the pile or both.

‘For example, on certain rugs the first stage al-

kali treatment-of the referred to process has &
tendency to “muss” the pile which may, to a
certain extent, be corrected by the subsequent
hypochlorite treatment. When an alkaline per-
oxide solution is used in the first step, however,

the twist of the yarn is not materially disturbed,

even in those cases in which alkali alone has a
detrimental effect. Furthermore, it is possible,
other conditions being the same, to obtain 4 de-
sired sheen with a lower concentration of avail-
able chlorine in the second step when peroxide is
present in the first step. Inasmuch as hypochlo-
rite has greater “tendering” action than peroxide
this has the advantage of minimizing tensile
strength losses in the pile of the fabric. I have
also observed that in certain instances, notably
with some shades of green, the presence of per-
oxide in the caustic step aids in color retention
by preventing the inception of a slight yellow tint
in the green color which sometimes accompanies
the use of alkali and hypochlorite without per-
‘oxide.

In many instances a satlsfactory sheen may be
attained with no loss of color or fiber degradation
by the use of a single-stage treatment involving
a solution containing hydroxyl ions and peroxide.

-Such a.process is described and claimed in a co-

pending application, Serial No. 462,838 filed by
myself and Lorenzo D. Taylor on Oct. 21, 1942.
On rugs which are amenable to a hypochlorite
treatment, the two-stage process of the present
invention has the following advantages over the
use of a-single-stage process employing peroxide
and alkali alone: The cost of materials is léss
because of the fact that less peroxide is necessary

in the two-stage process, the less expensive hy+-

pochlorite serving to accomplish some of the Te-
The reaction of
hypochlorite is more rapid and hence the total
treating time for a rug is decreased. A higher
sheen may be obtained in rugs whose color is not
adversely affected by the hypochlerite. Certain
shades of blue have heen.found to be unduly
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brtghtened: by the:use: of:sufficient- peroxide: to
produce the desired sheeni; whereas:in.the present
process: the: subsequent: action:: of - hypochlorite:
tends:to subdue the:brightness: thus: produced and:
the:net result ig- a:color: substantlally the same
agthat-of the originalrug,:

In the:improved: sheening process.of. the press
ent:invention .optinum results:with: respect.to
the attainment ot gimaximum: sheen: concurrently:
with: a: minimum:effect: onr the color gnd pile:are:
attained by the proper.proportioning in the first
stage of hydroxyl idén :andiperoxide concentra<
tlons: withir the: limits.given below: and: by the
choice of ‘the: most-advantageous:tinge :and: tem-
perature: for. carrying: out thereaction in:each:
individual instance, atid:in-the:second:stags:by:
the:: proper: choice andﬂ'p‘roportiomng, witho e«
spect-to ;the conditions:cfiithe first:stage;.of the:
hiypochlorite ‘concentrationas: well .as:.the: time
and temperature of this step. . The:exdct.con=
centrations’ used:'must bevdetermined by experi+
mention the particular rug:torbe:sheened. . Vari~
ationsin' color ‘andweight-of the- fabrie:result

insvariation of thehydroxyl ion and:peroxide:cons-
The:

centrations . which:: produce:: best results;:.
aqueous solution employed in:the: first:step:of
thie:process- of ithe: present inverition’ should:tiave
as’ it$-lower limit:a : pH: of 2 about: 7.5 cand gssits
upper-litit a-pH of about13.. While the foxes-
going- represents-the Iower:and upper limits of

hydroxyl ‘fon- concentratmns tp ‘be-employed, we:

the. invention:
there appearsté':be~an: ‘optimum - inner- range.
ravings as- its “Tower-limit- &' pE-of ‘about ©10: a,nd
as-itscupperlimit a pH of about-12.5;

Iir the-two-stage-treatment of ithe present it
vention: -substantially no'sheening occurs: at pH:
values-below -about:7!5%in thHe- treating: solution:
used-in' the” fifst step of the:process even with:
large--concentrations:of peroxide:  Cousiderable
quantities<of peroxide; -fieay thé upper limit of
peroxide-concertration : as:-defined rhereinbelow;
are~required ‘when- tlie ‘pH of:the- treating :soli~
tion 'is ‘at least’ 7.5 ‘but: below:about .10.:. Itris
more economical to use a treating.solution haw
ing g pH of ‘at-least: 10 ors higher:because more
reasehable: concentrations. of peroxide: are: efx
fectivew at. such pH: values. . The alkalinity: of
the-treating: selutiorr-usedvinuthe:first stage:of
the-processproduces deleterious:effects: on. the
pilé: when- pH> vdlues:‘closely i approaching: the
upper limit of 13 are usedy Thus; at-suchr-high pH
values:the:pile tends:to:-beéome untwisted and: the

rugris-rendered fuzzy and: difficult: tesshear. The

coloriofiairug-is:alsu:adversely affected: by.too

highan:-alkalinity; green: rugs-for .example :beaw

comirg:inereasingly yellow-as:the:upper pH:limit.
israpproached... Itiiszadvantageous; however;:to
use as high a pH as is consistent with the:tex«
ture and color of thesrugibeing treated because
the required.effective. concentration of. peroxide,
which:. is- rela.twely expensive . with . respect™ to

-the hydroxyl .ion.. forming. material, is" lower at

relatively. high.pH values, With a given:quans

‘tity.of.. peroxxde, sheening. is more proncunced: as"

the DH increases.to.about:12:5. . I prefer, there=

. fore,;to.operate.in. a-pH. range between about, 10"

and about:-12.5.in. order to.attain the most effec=
tive-and. econommal results..

“The. alkalinity - of: ‘the: treating:. solutlon -used
in: the. first stage- of..the .Process. of. the inven-
tion.generally. decreases. durmg the sheening op=~
eration: so-that.an jhitial pH’ of ‘about 7.5 to 10
may sdecrease.. towa.*valua below 7.5.8nd" even des
crease to the acid side durmg the first” treat=
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ing:: operation;. underr which- latter: conditions.
little or:noshéening: takes:place;: I .hgve:found:
itto besadvantageous to.bufferithe treating solu~
tion where: its: initial pH :is: between: about . 7.5

¢ ardi 10 in: order: to. obtain: maximum. sheening:

effectiveness:: I:have:found.in actual practice
that a-buffered. treating’:solution having:an-in--

- itial pH-of.8:0-drifted ronly:-to a:pH: of:7.55: durs-
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ing:: the: treatment- and.. that . wholly. effective:

' sheening: was thus:obtained. ~Any- compound:
‘edpable.of acting as a-buffer inran-alkaline solu+

tionzand inert with respect:to- peroxide -may: be:
used. - Aceti¢  acid. and. & NasHPO~KH:POs
mixture-are:egamples-of ‘buffers whichi:may: be-
used.with: advantage-in accordance: with: my . in=-
vention. ;

We: shigll: herem and.in - thie - appended claims:
defirie~the: concentration. or: proportions - of: the:
peroxide :and::other: peroxygen:. compounds- used:
in? the: preparation: of - the: treating solution:: of
the:invention in terms: of the equivalent weight
of the peroxygen group, —O:z—, contained:in;
thes: atnountof: thevperoxyger:. compound : used.
Byireference-herein:and intthe :appended claims

: to-the:conicentratioriof the peroxygen: compound

iz terms: of: thier equivalens!. of . the: peroxygen:
group; or: touthe : peroxygen: group concentras
tiow;.. wer donnotzintend:  touindicdte- that | either
the :purticular:peroxygen:compound:.or: the pers

ORyEen: groupsis’ present,.as:such;:in:the solux

tionicint thesspecified: concentration.:. If«will :be
understood: that-inthus: defining:the .concentras
tionv of - thet peroxygeéns compound: in: the: solux
tiot; we: imclude: g1l of the: : peroxygen:; group’
present:andcapsble :of redction: whether at.any:
given : instanees it: bev in. thiew form:: of: the! per-
oxygen compound;:- pe1ox1dec.1on’ lydrogen::pers
oxide;-orvin any-otherrtorm: « By thus: ‘defining:
the: concentration of:the:peroxygen: -comipound
int terss of © ther equividlent  of the peroxygen:
groupy we:wishitecavoidiany "scademic: question:
suehi-ds: whethierr thiet peroxygen:: compound: is
presenty as suchy. or'resets ¢in. the: form. of an:
lon or, in the case:o salt) the» extént: of
hydrolysis-at -aryy given time o the degree. of
ionizdtio : Hydrogent peroxide:which ahay be
ht iy drolysisy--

- As above: défined,! the' conceritiation of:- the
peroxygen' comipound: i tHe™ tredting” solution
of-the-invertion: sHould: b+ équivalent-to- a-con-
centration of ‘the peroxygen: Sroup; -0z fall-
ing withify ‘an,outer ranges of alout (.14 srany
per liter+ to gbouts 2y arid: akiVantageously not
miore ‘thanabout’ 1.6} grams -per-liter. . No aps
preciablé sheéeningis-effacted’ by peroxide’ solu~
tions - contairing- less-thin: -about- §il4: “gram’ per
liter of the perexygenlgreup and. aniounts ‘of the
peroxygen- group’ it - exeess’ of ‘ about 3- -grams

per liter: are’ unnecessary- and- frequently un=
desitable i miy two<stage process I'hdve found
thist therei§ e preferred-inner ‘rarige addpted; in'

theutWoistage process of ‘the inventiony to' give
a maxihuin: ‘sheen: thh mi mum coior ch‘ange
and pilevdegradasion in th Mber o
typesiof rugs' when tregted i solutmn -inwhich
thé*"perexygen gioip concentratlon“r nge is'fromy
dbout''0:38" gram: per-liter o ‘about’0'8 grami- per
iter: THe use off Peroxider solutmns contammg‘
thie-peroxygen- group within’ this inner range-his
been:- fourid’ to - give* partlcularly* satisfactory
shkening: in’ eonijunction’ with’ the subsequent ‘hy*
pochlorite ti'eatment The" guter* range corves
sponds* toabout: 05" to' 648 grams’ per liter of
“106* vohifrie h gen- peroxide" solutionh; while'
the-inner range corresponds-ts’ ‘dhout 1.4 to 3

SGArCH HO0m
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grams per liter of “100 volume hydrogen perox-

ide” soluytion. The designation “100 volume per-
oxide” is used in the trade to indicate that one
volume of the aqueous solution employed is ca-
pable of liberating 160 volumes of oxygen. Such
o solution is approximately 27-28% hydrogen
peroxide, H202, by weight. In cases where per
salts or other sources of peroxide are used di-
rectly, the limitsof hydroxyl and peroxygen
group concentrations should also be within the
limits just stated. In certain . instances, it is
desirable to maintain a hydroxyl ion concen-
tratioll in excess of that provided by hydrolysis
of an alkaline peroxide or per salt where the
peroxide or per salt is used as the source of
the peroxygen group. This may be accom-
plished: by adding the necessary quantity of an
alkali metal hydroxide, but the total hydroxyl ion
concentration, including that produced by hy-
drolysis, (i. e. the pH) should nevertheless be
within the above stated limits in order to produce
best results. - . ’

. The temperature of the solution during treat-
ment during both stages is advantageously main-
tained between about 50° and about 120° F,, but
as in the case of the concentrations of the re-
actants the temperature value giving the maxi-
mum sheen with the minimum of harmful effects
must be determined for each particular type of
rug. In general it may be said that best resulis
are obtained by operating during the first stage
at approximately room temperatures, i. e. within
the range of about 60° to 95° F. The tempera-
ture used in this step should also be chosen with
regard to that used in the hypochlorite stage
which is advantageously higher than that em-
ployed in the first stage.. The most desirable time
of treatment in the first step must be determined
with respect to.the rug being treated, the solu-

tions used, and the conditions to be.used in the _

second step. In general a treating time within
the range 15.minutes to 60 minutes will be satis-
factory; a treatment approximating 30 minutes
being particularly desirable.

. Following the treatment with the alkaline =

peroxide solution the rug is advantageously given
2 water rinse of from 2 to 5. minutes at about
90° F. It is then subjected to freatment in an
agueous solution of a hypochlorite, in which the

concentration of available chlorine is insufficient

to.cause & substantial loss of tensile strength of
the. fiber and insufficient to alter the color of the
pile. The timie of treatment and temperature
will -vary, depending on-the type, weight. and
color of the rug being sheened, the strength of
the hypochlorite solution and the conditions and
results obtained in the first stage.

~ To obtain the full benefits of the process of the
present invention when using calcium hypochlo-
rite in the second stage of the process, the cal-

20
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terially from bleaching powder or ‘chlorinated
lime both in chemical constitution and in content.
of available chlorine. Instead of being a com-
plex compound including chloride and hypochlo-
rite; they are true calcium hypochlorites.  The
difference in available chlorine content, however,
is more readily determined than is the more fun-
damental difference.in chemical constitution.
Characteristically such calcium hypochlorites

" contain upwards of 50% available chlorine and,

with ‘advantage with respect to this invention,
upwards of 60% available chlorine.
The concentration of the hypochlorite in the

.solution of the second stage should be such as to.

produce an available chlorine concentration with-
in the limits 0.5 to 3.0 grams per liter, the exact
amount depending largely on the fabric under-
going treatment, and being insufficient to cause
5 substantial loss of tensile strength of the fiber
and insufiicient to.alter the color of the pile. In
certain instances I have found that a concentra-

" tion within these limits which is suitable for one
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cium hypochlorite should be substantially free

of caleium chloride and containing a minimum of
free lime. 'The presence of free lime in the second
or hypochlorite stage of the process sometimes
tends to increase the sheen obtained, but if pres-
ent to excess frequently causes undesirable
changes in the color of 'the fabric. Calcium hy-
pochlorite compositions prepared as described in
United States Letters Patent No. 1,787,048,
granted to Robert B. MacMullin and Maurice C.
Taylor on an application filed August 16, 1928,
are particularly useful in the process of the
present invention.. Such calcium hypochlorites

are not to be confused with conventional bleach-

ing powder or chlorinated lime, They differ ma- !*

70
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rug may be too great for another rug similar to
the first in all respects except.color. The concen-
trations in such cases must be kept within an
even narrower range. . ’ .

The effectiveness of the alkaline peroxide solu-
tion used in the first stage of my process may be
enhanced by the additional presence of a deter-
gent or wetting agent such as those referred to
in. the above-identified copending application of
myself and Lorenzo D. Taylor, and with the same.
beneficial results enumerated therein. Such de-
tergents or wetting agents are preferably syn-
thetic water-soluble detergents or wetting agents
such as the higher organic sulfates, sulfonates
or quaternary ammonium compounds -(sodium:
lauryl sulfate, sodium oleyl sulfate, soditim do-
decyl benzene sulfonate, and trimethyl octyl
ammonium chloride, for example). The deter-
gent, or a mixture of such detergents, is pref-
erably used in concentrations ranging from about
0.1 to 1.0 gram per liter and, with particular.
advantage, within the range of about 0.1 to 0.5
gram per liter. .
. Following the hypochlorite treatment the rug
is with advantage subjected to one or preferably
two 5-minute water rinses at a moderate tem-
perature, 90° F. for example. This may be fol-
lowed by a souring step comprising treatment in
any appropriate dilute acid solution such as one
containing 2 cc. per liter formic acid. B

The following specific examples will serve to
illustrate the process of the invention as well
4s to.indicate, by comparison of Example II
with Example I the improved results obtained in
one specific instance when compared to an oper-
ation in which peroxide is not present in the.
first step.
= Example I

A sample of a Wilton Tug of green color and
medium weight ‘was treated in a washwheel con-
taining 3 liters of an aqueous solution made up
from 5 g. p. 1. NaOH having a pH of about 13,
and the treatment continued for 30 minutes at
a temperature of 65° F. The rug was rinsed in
water at a temperature of 90° F., following which
3 liters of a caleium hypochlorite solution of the
above recited properties was introduced. This
solution had an available chlorine concentration
of 0.75 g. p. 1. and was maintained at a tempera-
ture of approximately 90° F. during a 15 minute
treatment. The rug was then given two 5 mins
ute water washes at 90° F. and soured in a dilute
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formie acid solution for 10 minutes.  As a result
of ‘this treatment the rug had acquired a good
sheen and the pile was in good condition, but
the color could only be graded as fair due to the
inception of a yellow tint in the original green.

Example 11

.. A similar sample from the same green rug used
in Example I was subjected to a similar treat-
ment, the exception being that the solution in the
first step of this example was made up from 5
g, p. 1. NaOH and also 1.45 g, p. 1. “100-volume
H:02,” this being equivalent to. approximately
0.37 g. p. 1. of the peroxygen group (and having a
pH of about 12.5), and in the second stage the
concentration of available chlorine from the hy-
pochlorite approximated 1.5 g, p. 1. After drying,
the rug was found to possess the desired high de-
gree of sheen, the pile to be in better condition
with no noticeable fiber degradation, and in addi-
tion the original green color remained unchanged
showing no trace of the yellow tint obtained
when peroxide was not present in the first step.

Example IIT

A similar sample of the same green rug was
treated in a solution made up from 5 g. p. 1. of
sodium hydroxide, 4 g. p. 1. of 100-volume hydro-
gen peroxide for a: period of 30 minutes at. a
temperature of 70° F. ' The rug was rinsed in
water at a temperature of 90° . and then treated
with a sodium hypochlorite solution containing
0.75 g. p. 1. of available chlorine. This treat-
ment was of 15 minutes duration at approximate-
ly 80° F. The rug was given two 5-minute water
washies at 96° F. and soured in a dilute formic
acid solution for ten minutes., The color, sheen
and pile of the rug were substantially the same
as obtained by the process of Example II.

Example IV

- A similar sample from the same green rug used
in Example I was treated in a wash wheel con=
taining-3 liters of aqueous solution made up from
5. p. 1. of sodium hydroxide, 3 g. p. 1, of 100-vol-
ume -hydrogen péroxide, during the: period of 30
minutes at a temperature of about 70°F.  After
this first treatment, the rug was rinsed in water
at:about 90° Fi‘and treated with 3 liters of a hy-
pochlorite solution containing 1 g. p. 1. of avail-
able chlorine as lithium hypochlorite. This treat-
ment lasted for 15 minutes at 90> F. after which
the rug-was rinsed twice ‘and soured with dilute
formic acid solution as before. The color, sheen
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and pile of the rug after this treatment were sub- -

stantially the same as found in Example II.

This application is a continuation-in-part of
my application Serial No. 310,575, filed December
22, 1939,

I claim:

1. The method of sheening the pile of wool
rugs which comprises subjecting the pile to treat-
ment in an aqueous solution containing hydroxyl
ions and a peroxygen compound, the concentra-
tion of the said compound in the solution being
equivalent to not less than about 0.14 nor more
than about 2 grams of the peroxygen group,
—O2—, per liter and the pH of the solution be-
ing between about 7.5 and 13, and thereafter
subjecting the pile to treatment in an agueous so-
lution of a hypochlorite in which the concentra-
tion of available chlorine is within the range of
about 0.5 to 3 grams per liter and insufficient to
cause a substantial loss of tensile strength of the
fiber of the pile and insufficient to alter the color
of the pile. .
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2. 'The method of sheening the pile of wool rugs
which comprises subjecting the pile to treatment
in an aqueous solution containing hydroxyl ions
and a peroxygen compound, the concentration
of the said compound in the solution being equiv-
alent to not less than about 0.14 nor more than-
about 1.5.grams of the peroxygen group, —Og—,
per liter and the pH of the solution being between
about 7.5 and 13, and thereafter subjecting the
pile to. treatment in an aqueous solution of a hy-
pochlarite: in which the concentration of avail-
able chlorine is within the range of about 0.5 to
3.grams per liter and insufficient to cause & subs
stantial loss. of tensile strength of the. fiber of
the pile and insufficient to. alter the color of the
pile. . )

-3.. The method of sheening the pile of wool rugs
which comprises subjecting the pile to treatment
in an aqueous solution -containing hydroxyl ions
and a peroxygen compound, the concentration of
said compound.in the solution being equivalent to
not less than about 0.36 nor more. than about 0.8
grams -of ‘the peroxygen group, —Oz—, per liter
and the pH of the solution being between about 10
and. 12.5, and thereafter subjecting: the pile:to
treatment in an agueous solution of a hypochlos
rite in which the concentration of available chlos
rine is within the range of about 0.5 to 3 grams
per liter and insufficient to eause a substantial
loss of tensile strength of the fiber of. the pile
and insufficient to alter the color of the pile,

4. The method of sheening the pile of wool rugs
which comprises subjecting the pile to treatment
in an aqueous solution containing hydraxyl ions
and a peroxygen compound, the concentration of
thesaid compound in the solution being equivalent

‘to not less than about 0.14 nor more than about

2 grams-of the peroxygen group, —0Oz—, per:liter
and the pH of the solution being between ahout
7.5 and 13, and thereafter subjecting the pile to
treatment in an aqueous. solution of calcium hy-
pochlorite in which the .concentration of avail-
able chlorine is within the range of about 0.5 to 3
grams per liter and insufficient to cause a sub~
stantial loss of tensile strength of the fiber of the
pile and insufficient to alter the color of the pile.

8. The method of sheening the pile of wool
rugs which comprises subjecting the pile to treat-
ment in an: aqueous. solution containing hydroxyl
ions and a peroxygen compound, the concentras
tion of the said compound .in the sclution be=
ing equivalent to not-less than about 0.14 nor
more than about 2 grams of the peroxygen group,
—Os—, per liter and the pH of the solution being
between about 7.5-and 13, and thereafter subject-
ing the pile to treatment in an aqueous solution
of sodium hypochlorite in which the concentra-
tion of available chlorine is within the range of
about 0.5 to 3 grams per liter and insufficient to
cause a substantial loss of tensile strength of the
fiber of the pile and insufficient to alter the color
of the pile. :

6. The method of sheening the pile of wool rugs
which comprises subjecting the pile to treatment
in an aqueous solution containing hydroxyl ions
and a peroxygen compound, the concentration of
said compound in the solution being equivalent to
not less than about 0.14 nor more than about 2
grams of the peroxygen group, —O:—, per liter
and the pH of the solution being between about
7.5 and 13, and thereafter subjecting the pile to
treatmént in an aqueous solution of lithium hy-
pochlorite in which the concentration of avail-
able chlorine is within the range of about 0.5 to 3
grams per liter and insufficient to cause a sub-
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stantial loss of tensile strength of the fiber of
the pile and insufficient to alter the color of the
pile. .

7. The method of sheening the pile of wool
rugs which comprises subjecting the pile to
treatment in an aqueous solution of an alkali
metal hydroxide and hydrogen peroxide, the con-
centration of the hydrogen peroxide in the solu-
tion being equivalent to not less than about 0.14
" nor more than about 2 grams of the peroxygen
group, —O2—, per liter and the pH of the solu-
tion being between about 7.5 and 13, and there-
after subjecting the pile to treatment in an aque-
ous solution of a hypochlorite in which the con-
centration of available chlorine is within the
range of about 0.5 to 3 grams per liter and in-
sufficient to cause a substantial loss of tensile
strength of the fiber of the pile and insufficient
to alter the color of the pile.

8. The method of sheening the pile of wool
rugs which comprises subjecting the pile to treat-

ment.in an aqueous solution of sodium hydroxide-

and hydrogen peroxide, the concentration of the
hydrogen peroxide in the solution being equiv-
-alent to not less than about 0.14 nor more than

about 2 grams of the peroxygen group,.—Oz—,

per liter and the pH of the solution being be-
tween about 7.5 and 13, and thereafter subjecting

the pile to treatment in an aqueous solution of :
a hypochlorite in which the concentration of g

available chlorine is within the range of about
0.5 to 3 grams per liter and insufficient to cause

10

20

25

a substantial loss of tensile strength, of the fiber

of the pile and insufficient to alter the color of
the pile.

9. The method of sheening the pile of wool
rugs which comprises subjecting the pile to treat-
ment in an aqueous solution of sodium hydroxide
and hydrogen peroxide, the concentration of the
hydrogen peroxide in the solution being equiv-
alent to not less than about 0.14 nor more than
about 2 grams of the peroxygen group, —Oz—,
per liter and the pH of the solution being be-
tween about 7.5 and 13, and thereafter subject-
ing the pile to treatment in an aqueous solution
having dissolved therein a hypochlorite con-
taining upwards of 509 available chlorine, the
concentration of available chlorine in said solu-
tion being within the range of about 0.5 to 3
grams per liter but less than an amount suffi-
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cient to introduce an appreciable loss of fensile -

strength in the fiber of the pile and less than
an .amount sufficient to alter the.color of the
pile.

10. The method of sheening the pile of wool
rugs which comprises subjecting the pile to treat-
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ment in an aqueous solution of sodium peroxide,
the concentration of the peroxide in the solution
being equivalent to not less than about 0.14 nor
more than about 2 grams of the peroxygen group,
—Qsz—, per liter and the pH of the solution be-
ing between about 7.5 and 13, and thereafter sub-
jecting the pile to treatment in an aqueous solu-
tion having dissolved therein a hypochlorite con~
taining upwards of 509 available chlorine, the
concentration of available chlorine in said solu-
tion being within the range of about 05 to 3
grams per liter but less than an amount suffi-
cient to introduce an appreciable loss of tensile
strength in the fiber of the pile and less than an
amount sufficient to alter the color of the pile.
.11, The method of sheening the pile of wool
rugs which comprises subjecting the pile to treat-
ment in an aqueous solution of sodium perborate,
the concentration of the perborate in the solu-
tion being equivalent to not less than about 0.14
nor more than about 2 grams of the peroxygen
group, —Oz—, per liter and the pH of the solu-
tion being between about 7.5'and 13, and there-
after subjecting the pile to treatment in an aque-
ous solution having dissolved therein .a hypo-
chlorite containing upwards of 50% available
chlorine, the concentration of available chlorine
in said solution being within the .range of about
0.5 to 3 grams per liter but less than an amount
sufficient to introduce an appreciable loss of
tensile strength in the fiber of the pile and less
than an amount sufficient to alter the color of
the pile.

12. The method of sheening the pile of. wool
rugs which comprises subjecting the pile to treat-
ment in an aqueous solution containing hydroxyl
ions, a peroxygen’compound angd a synthetic or-

" ganic water-soluble detergent selected from the

class consisting of higher organic sulfates, sul-
fonates and gquaternary ammonium conipounds
free of fatty acid ester substituents, the concen~
tration of the said peroxygen compound in the
solution being equivalent to not less than about
0.14 nor more than about 2 grams of -the: per-
oxygen group, —O2—, per litee, the pH of the

solution being between about 7.5 and 13, and the
detergent concentration being between about 0.1
~and 1.0 gram per liter, and thereafter subjecting

the pile to treatment in an aqueous solution of a
hypochlorite in which the concentration of avail-
able chlorine is within the range of about 0.5 to
3 grams per liter and insufficient to cause a sub-
stantial loss of tensile strength of the fiber of
the pile anq insufficient to alter the color of the
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