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£ NETECD CF DIFFERENTIANTING FIBESRS IN TEXTILE FABRICSO' LE
O0.LICOMTE.

T%e anidogen groupgin silk «nd wool is diazotd#zed hy nitrous acid,

end the resulting comypound gives characteristic color:tions in :1lizeline
solution with varioug phenols. Jool, sgein,contains sulphur in sddition
to the amidogen group,end this will reuct with lead to form a black sul-
phide, which will mask the diazo-colaration. Vegeteble fihers give neis
ther reaction, and csn thus he readily distinguished from animal fibers.

The reagents required are:{1l)Silute nitric szcid,1l99 gr. per 1lit-

er. (2)Sodium pYMAYILE dry ¢4¥1yf nitrite solution,fifty cr per liter.

A Sojution of soiium plumbhite and soldium nephtholate, wrepared by dissol
ving $0 grams of sodium hydroxide in 277 c¢.c. of water, and adding 1it-

tle by little £5 cr of lesd subscetate solution (French Pharmeaconeis.
£
in 39 c¢.c. of wuter. ‘hen the licuid is eclesr 5 grams of 3B-nephthol

cre ndded, =nd *%e sclution mede u» to & litre.(4)is solution of sodiuw
plumbite and sodium resorcinete conteining L5 srins of lesd subscetates,
B0 grems ©F sodium hydroxide, and 2 grams of resorcinel in ¢ litre. (5)
Dilute hydrochloric acid, 5 grams per 1litre.

One square dec@me?er of the bleached fabric is introduced into
30 c.c. of the ﬁilutglzgig,and when thoroughly impregnated is treated 11
tle by little during 3 minutes with 32 c.c. of the sodium nitrite solu-
tion. Throughout this «ddition end for some time «fter,the uwaterial is
constently stirred andpressed with a rod against the side of the beaker
After ten ninutes it is thoroughly wushed for two minutes and cut into
equal portions.One of these is treated with 40c.c. of reagent 3, and the
other with 497 c.c. of reagent 4,at a teumperature not exceeding 20C., the
reactions being complete in an hour.The fragments a e then washed for 15
minutes in running water,then immersed for 5 min. in dilute HCL , and
again washed for at lesst an hourin running water, after which they are
pre.sed betwsen filter paper and dried in the dari.

hen examined under the microscope, the portion treated with reag-



entd will show any silk fibers of & rose color,wool fihers black,and veg-
etablefibers colorless. In the other portion the silk fihers will be or-
ange wool fibers black, and vegetable fibers colorless. The proportion

of the different fibers can be readily found by counting in the usual
WEY .
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""hen & substance such as cellulose,starch,celluloid,dextrin,or & sug-
ar,is dissolved in strong sulphuric scid,and the solutiontreated with e
few drovs of o;eie &acid or &n o0il containing oleic cid,aznd then with
weter,added drop by drop with constant shsking,thereis produced an inten-
ge red coloration,which changes to violet on the further addition of wat-

colored
er.If the latter be wdded without sheking,a very cheracteristic ring is
is obhteined.Animel fibers 4o not give this coloration,and the test affor-
dg & rapid means of distinpguishing bhetween,e.g.,true and artifical silks.
If the fibers huve ‘een si.ed it is necesssry to boil them with wrier,
and to dry then ¥IfY ecuin before applying the test.The presence of dye-
stuffe does not affect the ,roduction of the coloration.Certein fractioms

of crude petro;eum,especially those distilling eduot £50C.,sive the sae

colorations s oleic &cid in this res-tion.



TESTING THE FASTNESS OF CCLORS.

Mat thew's
Laboratory Manual! Page 393-399,

(1) Fastness to Light:—-A sample of the dyed wool is placed
.n a suitable frame in ouch a manner that only a part is exposed., The
‘rame is then placed in such a position that 1t receives as strong sun-
11 zht as possible, but is shiclded from exposure to the atmosphers by
xlasa. A wincdow with southern exposure is a good location in which to
nang the frame containing the samples. At the end of one week 's. exposure
the pamples are examined and note made of those which show7 any appreciable
fading; these are to be classified as not fast. At the end of the second
week another examination is made and those samples noted —hich show an
appreciable fading; these are to be classified as fairly fast. At the
end of four weeks the samples are once more examined and the colors
fadin~ in this period are noted and classified as fast. The samples
rhich show no fading at the end of four —eeks are classified as yery fast

(2) Fastness to Tashing: — This test is to yepresent the f{ast
ness of a dye to washing or scouring with soap and water. Scour the
sample for 10 minutes in a minature scouring bath (about 50 cc.) con-
taining 5 grams of soap per litre at a temperature of 140°F, Squeoze,
wash off in fresh water, and dry. Note if the dye tints the soap solu—
tion, and if it tints either the ~hite ool or the ~hite cotton.

1, — Fast; cdoes not tint the soar liguor, nor either of the
white yarns,

2. - Fairly fast; tints the soapn liguor, but not the ~hite

yarns,
3. — Not fast; tints either of the —~hite yarns; the soap liquo:
may or may not be tinted.

(3) Fastness to Fulling: — Treat with = solution containing
10 grams of soap 2nd 2 grams of soda ash rer litre at 140°PF, Soak the
sample in this solution and rub between t=o nieces of board until the
wool yarns are well felted togetier. Then 1ash in fresh: water, and dry.
Note i7 the color has lost in intensity or if it has Hled into either
the ~hite wool or cotton, In such case the dye cannot be considered
fast to fullin-~. Accordinz to the degree of bleeding, the color may be
classed as not fast or as fairly fast. If the dye neither loses in
color nor bleeds, it may be classec as fast.

(4) Fastness to Rubbing:— This is also termed "crocking",
and refers to —hether or not the dye ~-ill mechanically rub of7, and
thus stain hite or other colors -rith —which it may come in contact.
Heavy shades are more apt to rub than light shades. As a rule, the
acid and substantive dmes on 100l do not rub; the basio dyes fre-
guently sho~r this defect; heavy shades of mordant (or pigment dyes in
general) «111 fre-uently rud off to some extent, ~"hereas lighter shades
do not. Heavy shades of indizo { a pizment dye), for instance, rubd off
considerably, The test for fastness to rud™ing is easily and simrly
married out by rubhinz a ;ortion of the dyed sample on a piece of ~hite

A

calico, and nocting if a stain is left.

(5) Fastness to-Tater:- Boil —ith water for 1 hour. If
the dye does not bleed at all in boiling 'rater it may be classed as
fast; if it bleeds sli~htly in boiliny ater, but neot in cold —ater, it
ie feirly fast; and if it bleeds in the cold 'ater test, it im no% fast



Testing the Fastness of Colors con't, 13

(6) TFas*tness to Weather:-The best and most practical method
of applying this test is to expoce a esamzle of the dyed materlal to
the action of the weather for two weeks or mcre. But the results may
oe aprroximately reprosented by the following test (a) Stecp &«
semple ¢of +the dved yarn in a Bﬁlut101 oonta¢nin~ 2 narte of hydrogen
peroxide (10-volume strength) and 10 parts of water for 1 hour, Dry
and compare with the original sample. (b) Remezt the test using a2
hydronren peroxide enlution of 10~vnlume strvn~+n undiluted —ith water;
steep for 1 hour, and on drying comupare —ith the original sample, {if
no altorrnation in the cclor is arrreciable after teast (b), the dve ma
e classed as fast; if test (b) showo an alteration in the color, but
not test (a), the dye may Le classed as fzirly fast; if test (a) shows
an apprcciable altoration, the dye is nct fact. By combining this test

~ith the ome %o sunlight, a fair ideca of the fastness of the dye to
—meather exposur nmay bec gained.

(7) TFactness to Acids ani Carbonizing:— In many cases dyed
vcolen materials are treatec "1+h noderately stronc aolutions of acide
and dried in order to decompose auy narticlen of vege+ahle matter —hich
may be rpresant; this process is kno™n es CaTOOHluiﬁ” To test the fash-
ncss of a dyestuff to this cperaiion, procoed as followe: Immerse a

gln of the cdyed yarn in a sclution of sulrhidic acid of 4%Tw, at
175 for half an Lour; squeeze and —ithout washing dry in a hot air
flue. Then wash cut and nsutralize the acid in & bath containing &bout
1l gram of soda asah tc 100 cc. of waeter; finally rinse well, and dry.
Crmpare vith the orizincl color and note 1f the carbonizing process
has altered the shade in any manner, According tc the extent of change
ir the shade, cles ui’y as nﬂt fant, fairly fast, and fast. Test in
this manner cach of the ten dyed samples.

(B) Fastness to Porspiration:— Thie is required of all dyed
clothiny ma*erial that is "orn next the skiny also of meterial used
for making horse—blankets, etc, Tke most reiiavle test is to wear a
sarple of the dyed *ool in auch a manner as to expose it to “he action
of rersriration. Thiz zction, however, may be —ell reprecented ™y the
following test: Plalt a sample of the dyed yvarn itk ~hite ”3olcn and
cotton varns, and imrerse for 1 hour in a solution of acetic acid
4°Tw, 1.02 8p. AT, @t 10077, Squeaze, and dry without washing iu the
alr. Note if the color has suffered any alteration in shade cr 1f 1t
has staincd eit hrer of the white yarna, Acenrding to the extent of
change or staining classify as not fast, fairly fa2st, or fast,

(D) Fastness tc Alkali:— In order to rerova the fatty mat-
ters from wnolen grods a waching <ith dilute soda ash solution is fre-
quently civen, This ias especlally true =oF naterial —~hich is fulled,
To discover if the colnr —11ll —ithstand such a treatment, a test is
made as follows: A sarple of the dyed varn is plaited ~ith woite =osl
and ~hite codton5 anﬂ FTOCE?Q for cne nour in a aciation of woda ash
3%Tw, at 130 F., then washel in fresh —atcr and dricd, Yote if ihe
color suffers any alterasiocn, nr if elthexr ol the ﬂhitu yeras 1s
stained., Accorlingly to the extent of charnge in colnr or staining tae
dyo is to be classified as not fast, fairiy fast, or fest.




Testing the Fastness u. uclors crn'’t, ' 13

(10)‘Faatness_ggﬁﬁggggﬁﬁpggﬁ;» Dyed clothing materials such
as ladles' dreses goods and gentleomen's sultings have to withstand the
aotion of street dust, wud, eto. This action 1e best represenind by
e tent with lime ag follnwst B8pot o samplo of the dyed yern with a
solutlion oontaining 50 grams quicklime and 10 cc. eammonla per litre.
AlXow this to dry on tZhe material, and then brush off, YNote if tho

had

color ' has suffered any alteration,

(11) Fasiness to Ircning!- Woolen matorial emploved in the
manufecture of suitings, ote., roguires to be hot pressed or ironed.
To discover if a dyestuff will withsternd nuch a treatment, teat as
follows: (m) Moieten & sample of the dyed yarn and pross with a ho?
iron $111 dry. UNote if the color undergoos any alteration on cool-
ing. - (b) ¥oisten & semple of tho dyed yarn and cover with & piecoe of
whitc mualin, then pregs with a hot ironm until dry. Note if the color
suffors any alteration or if it stalns the white muslin. If no clange
takes place under (a.) olass the dye ns ;ggi; 1f Lt ohangos under (a)
but not mder (b), oxr stains the «hite slichtly without eny other por-
oeptikl change clase as fairly fast; 4f tho coior is altersd by
both (&) and %) class as not fast,




ANALYSIS OF TEXTILE FAPRRICS. 14

Mathew's "Laboratory
Manual", pp. 310 - 313

Experimert 1€3. To Determine the Amount of Yool and Cotton

in & Fabric:- A weighed portion of tuLe suauple is boiled for 10 min.
in a b per cent. sclution of ocaustic potash, then warhed well first
with frach water and efterwards with water slightly acidulated with
acdetic ncid to remove all trace of alkali. The residue iu dried and
weighed. As the cotton present will suffer a alight loss in the pro—
oese, it is cugtomary to add 5 per cent. of its weight to the cctton,
and to subtract this amount from that of the wool.

Experiment 1689, Analysis of Febric Containing Silk and

Cotton: —(a) Nickel Hydrate dethod., A woighed portion or the fabric
(about 5 grams) is steeped for 5 minutes in a cold solution of nickel
hydrate in ammonia; then heated almost to boiling for 5 mirutes. This
treatment s~hould dissolve the silk completely. The residue of cotton
is thoroughly washed, dried, and weiglhed.

(b) Zinc Chloride Method:—~ A weighed portion of the sample
is boiled for 2 minutes in a solution of basiec zinc chloride oI 1.73
ep. gr. The residue of cotton is thoroughly washed {irst with dilute
hydrochloric acid, and then with water, and then dried and welpghed.
This treatment dissolves the 8ilk withoubt materially affecting the
cotton.

Experimont 170, Analysis of ¥Fabric Containing Tool and
Bilk: -~ A weighed vnortion of the sample is siteered for 3 min.
in concentrat®&d hydrochloric acid at 12C°F. This will diegolve the
8llk without materially affecting the wool., Wash the residucof
wool, dry, and re -eigh.

Experiment 171. Analyeis of Fabric Containing Wool, Silk
and Cotton:- A weighed porticn of the sam»le is treated for 10 min.
with & c-o.d solution of nickel hydrate in ammonia (see above ). This
will dissolve any silk present. Wash well, cry, and reweigh, The
loss in weight represents silk. The rceidue is next ooiled for
10 minutes in a 5 per cent, solution of caustic potash, This =—ill
dissolve any wool present. Wash well, dry, and reweigh, The loss
in weight represents wnol, while the residue consists of cotton (see
Reagent 11 for correction tc apply to weight of cotton).

Experiment 173. Distinction betwesrn True Si1lk and Artificial

Silk:~ To estimate thz amount of artificial silk prerent in a mixed
fabric, a weighed poriion i the sample is trcated at the ordinary tem
perature for 30 minutes with an alkaline solution of copper sulrphate.
'This will completely dissolve the natural silk, leaving tho artificial
fibre as a residues, The latter is thorourhly washed, dried, and re-
weighed,
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Experiment 173, To Distinguish betwesn Cotton and Linen:-
(a) Steep the sample containinz these t=o fibree for 2 minutes in con-
centrated sulphuric acid; wash well ~ith water, gently rudb wlth the
fingers, and finally steep in dilute ammonia; then scuceze and dry,
The cotton fibres will be converted into a jelly~like mass by the
action of the acid, and is more or less completely removed by the
rubbing and washing., The linen remains but 1little alterzd. By weigh-
ing the sample before and after the treatment an approximate idea of
theamounts of cotton and linen present may be obtained. (b;Steep the
sample to he tested in olive oil; then press betwcen filter paper to
remove the excess of oil, The linen fibres 7ill Lecome gelatinous
in appearance and translucent, whereas the cotton remzins unaltered.
When placed on a dark background the linen fibres will no appear
dark and t he cotton fibres light. (c) Steep the sample to he tested
in an alcoholiec solution of fuchsin, and then in a strong soluticn of
caustic sonda; finally rinse in water. The linen fibres will hecome
rose—colored, ~hile the cotton is enlored much lighter and most of the
color is removed by the rinsinz, None of theso tests are very satis—
factory ~hen the linen has been bleacheod for then its cellulose is
practically identical with that of cotton, The nost satisfactory
means of qualitatively distinguishing linen from cotton is by a micro-
scopic examination, as these fibres exhibit very different microscopic
properties (see Matthow's Textilo Fibres).

Experiment 174, To Distinguish hetwren True 8ilk and Tuasah
Silk:— Tuasah silk (and the ~ild silks in general) may be distintuish-
ed from the true silk by the following reactions:

(a.) Tussah silk is only partially diesolved »y ccld con-—
centrate’ hydrochloric acid (sp. gr. 1.18), evern on standin« for
48 hours; whereas true silk <dissolves almost instantly.

(b) Tussah silk resuires a comparatively lon~ time to dio-
golve in the solution of basie zinc chloride, menticnsd in Evr. 168;
vhereas true silk dinsolves guite rsadily,

(o) True silk dissolves completely in a semi-saturated
solution of chromie &cid when “oiléd fTor 1 minute; vwhereas tussah
811k remains unaltered after hoiling for 2 or 3 minutes in this solu~
tion., '

(d) To estimate the amount of tussah silk in a fabrio,
weigh off & portion of the sample end steep for 10 minutes in ceold
concentrated hydrochloric acid; wash . the residue thoroughly, dry,
and reweigh. The loss in —eight represents the true siik ~hile the
residue congsists of tussah sillk,



