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l.

INTRODUCTT OW
Oxidative Dogradation of Cellulose-acetate Rayon

Although cellulose-acetate rayon has been marmfactured commercially
for more then two decades, littlc has been published concerning its
action with bleaching agents and that which has appeared has been
contradictory. This study of the effect of tho oxidizing agents,
aqueous potassium permanganate, acidic potassium permanganste, sodium
peroxyborate, nsutral calcium hypochlorite, and sodium N=-chloro-p=
toluenesulfonemide,is therefore of practical interest. It also provides
a basis Tor comparing the dotion of these oxidants on cotton cellulose,
regenerated~cellulose rayon, and cellulose~-ancetate rayon, inasmuch as a
similar study, begun in 1937, had been made in this laboratory of the

first two textiles.
Thermal Degradation of Some Cellulosic Textiles by Steam

Although steoam is used widely for processing and sterilizing
cellulosic textiles, there are few quantitative data available as +o the
degradeation it produces. This study of the action of steam at various
temperatures on the copper number, weight, and wet strength of unbleached
cotton cellulose, bleached cotton cellulose, regenerated-cellulose rayon,
and cellulose~acetate rayon compares the behavior of these textiles

under the same experimental conditions,




2.

REVIEW OF LITERATURE
Oxidative Degradation of Cellulose-acetateo Rayon

Although oxidation is common practice in textile processing, nowhere
is it of greater importance than in bleaching. Both oxidative and
reductive bleaching were known to ancient peoples, but, while some
reducing bleaches are etill used, oxidants are predominantly employed
now. Several comprehensive reviews of the history of bleaching are

available (240, 242, 266, 495), but a brief survey is pertinent.

Farly history of bleaching; substitution of sulfuric acid for sour milk

Chinese historians maintain that cotton was bleached as early as
2300 B.C. (144). The first method of bleaching was that by atmospheriec
oxidation. Briefly, this procedurs involved alternate steeping of the
textile in an slkaline bath and exposure of it to the action of sun and
air before "souring" or neutralization of tho alkeline impregnation,
For centuries the process of bleaching remained essentially the same with
sour milk the acidic reagent for neutralization. The first attempt to
put bleaching on a scientific basis was the substitution of sulfuric acid
for sour milk, a change which reduced the time of bleaching from eight
to four months (1, 238, 240). There is some disagreemeont as to when and

by whom this substitution was proposed; it has been atbributed to the




3.

Scots in 1728 and 1770 (242, 480), to a Lr. Home of sdinburgh about
1750 (238) or to a Dr. Koebuck of Edinburgh (390). Aocording to Higgins
(240), Dr. Home in 1750 sugpested the substitution of sulfuric acid

for sour milk and Dr. Roebuck's contribution was & cheaper manufacture

of this aocid.

Isolation of chlorine and its first use in bleaching

The isolation of chlorine in 1774 by Scheele led, largely because
of the offorts of Berthollet (238, 268), to a limited use of this £as
and its aqueous solutions in bleaching, but control of concentration
vas difficult and poor results aroused the animosity of bleachers.
Strangely, the view persists that bleaching with atmospheric oxygen
is the ideal method and that other oxidants are used solely for saving
time and labor. the German literature of laundering, especially
after the first World War, is filled with controversy as to the advis-
ebility of using "oxygenated" soaps or chlorine-bearing compounds or
of depending upon air and sun for blesching (86, 68, 73, 114, 122, 148,
190, 193, 224, 225, 226, 243, 281, 289, 290, 202, 317, 323, 327, 397,
443, 479, 511). Heuser (221) has described textiles bleached by the
sun in Central America as falling apart approximately three times as fast

as those washed with "oxygenated” soap.

The Tennant Patent for bleaching powder

January 23, 1798 Tennant secured a patent for the absorption of

chlorine by various alkaline-earth carbonates or oxides in the presence
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of water, but the patent was rescinded after litigation proved that

the method had been used by others for several years, In 1799

Tennant secured a patent for the absorption of paseous chlorine by lime
(239, 390), This bleaching powder was used almost exclusively for a
centurye. The LeBlanc process made chlorine more cheaply avallable,
Faraday's liquefaction of chlorine facllitated its transportation,

and in 1888 liquid chlorine was produced commercially by Badische Anilin
und Soda Fabrike The electrolytic production of chlorine further

cheapened it end extended its use (503).

Sodium and potassium hypochlorite

Berthollet, one of the first to advocate the use of chlorine in

bleaching, prepared eau de Javelle, named after its original place of

menufacture, by passing gaseous chlorine into agueous potassium carbonaste.
Later, sodium carbonate was substituted and the product called eau de

Labarraque, but now the term eau de Javelle is applied to either solution

(319). Sodium hypochlorite is used oxtensively in bleaching, ospecially
in leundries; in 1928 it was staled that bleachiny powder was not used
in modern laundries (380). Sodium hypochlorite is usually prepared at

the bleachery by the electrolysis of sodium chloride (44).

Other sources of available chlorine

fvailable chlorine from sources other than bleaching powder and

hypochlorites hes received considerable attention. Recently sodium
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chlorito lhas been widely advertised (85, 124, 84, ©¥98, 464, 465, 490, 517);
it is said (a) to be stable up to 150° ¢. in contrast to the hypochlorites
and bleaching powder which are used at low hemparature in order to avoid
formation of chlorate, (b) to have an oxidizing power equivalont to 130
per cent available ohlorine, and (c) to be especially useful, inasmuch

28 chlorite is used in aocid bath, for bleaching cellulose-acetate rayon
and matbe silks, Other sources of avaeilable chlorine include those in
which the chlorine is orgenically combined, such as tert-butyl hypo-
chlorite (79, 253, 328), W-alkylpyridinium hypohalite (354), sucoinchlor-
oimide (522), Ne~ohlorosulfonamides (485), the sodium salt of l=-chloro=
p=toluenesulfonamide, and N,N-dichloro-p-toluenesulfonamide. The sodium
salt of Ne~chloro=p-toluenesulfonamide or its mixture with soap powders

is so0ld in ¥ngland as Washington Bleach and in GCermany as Aktivin, Bedos,

Chloramine-T, Chloramin=teyden, Chlorazene, Dekin's Autiseptic, Gansil,

Glekosa, ialtbleiche, Mannolit, iilanin, PFurus, Pyrgos, Tochlorine,

Tolamine, and Zauberin (5, 114, 148, 150, 226, 502); N,Nedichloro=p=

toluenesulfonamide is sold as Peraktivin (120, 153, 154).

Sodium N~ chloro-p-toluenssulfonamide

Sodium N=~chloro=p~toluenesulfonamide was first described in 1905
by Chattaway (148, 153, 426) and used during the first Yorld Var by
Dakin as a disinfectant for water (148). Its mild oxidizing ection is
shown by the fact that the solid will oxidize a primary alcohol only to

an aldehyde (426). It is in no sense a competitor of the inorganic sources
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of chlorine because it does not bleach to a full white; it has been
recommended only for mild bleaching where complete removal of color is

not essential such as in boiling of laundry, as a preliminary to dyeing,
for printing, for removal of stain, and for disinfection (5, 114, 120,
149, 151, 210, 330, 479). It has been especially recommended for bleache
ing regenerated-cellulose rayon readily degraded by inorganic souréos of
available chlorine (5, 151, 222, 479), In the presonce of acid it forms
the dichloro compound, a more active bleach (5, 153, 154). Axtivin has
been recommonded for solubilizing starch and for desizing cotbton ang

rayons (5, 152),

lechanism of reaction between sctive chlorine and cellulosic toxtile

Recent work on compounds yielding active chlorine has included a
study of the mechanism of reaction between chloriniferous compound and
cellulosic substance (12, 102, 133, 273, 274, 275, 544, 552, 377, 439, 444,
509)s The proteins of the raw cotton are thought to be cleaved to amino
aclids and the latter deaminated to form ammonia vhich is chlorinated to
ohloramines,  After-yellowing of chlerine-bleached cellulosic fibers is

supposedly due to the presonce of chloramines.

Dissociation constent of hypochlorous acid; pH and catalysis in bleaching

The disscveiation constant of hypochlorous acid has been reported
as 6.7 x 10720 (368), 1 x 1078 (324), 5.01 x 10~8 (202), and 3.7 x 10~8

(111)e  The importance of pH in bhleaching with hypochlorite has been
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strossed repeatedly (7, 23, 59, 83, 88, 93, 138, 181, 207, 241, 332, 342,
421, 461, 519); the pH at which greatest damagoe to cellulosic fiber occurs
has been generally agreed to be soven, and oxidation in acidic baths has
besn found slower and less severe than that in alkeline baths. Certain
mtals and their alloys and metallic salts and oxides are known to
accelerats the decomposition of chlorine=bearing compouhds; among these
catalysts are cobalt, copper, iron, manganese, nickel, titanium, and zinc;
monel meotal, however, is resistant to the action of chlorine {98, 283, 293,
349, 425, 4835)s After it wes found that the oxidation of cotbon cellulose
with hypochlorite was accelefated by certein reduced vat dyes, the reaction

of colored substances normally present or artificially incorporated was

studied (43, 115, 438, 440, 441, 482).

Concentration of chlorine in bleaching baths

Concentration of bleaching buth has been varied according to the fiber
and degree of whiteness desiredy usual concentrations have been soclutions
0425° to 0.50° Baumg or Twaddel vhich corrsspond approximately to tenth-
normal solutions. Concentrations 0.0l to 0.8 per cent active chlorine on
the weight of the textils have also been recomnended (15, 30, 80, 105, 262,

398, 428, 483).

Discovery and history of hydrogen peroxide and sodium peroxide

Although hydrogen peroxide wes identified in 1818, eizht years after
’
the discovery of sodium peroxide by lhensrd and by Gay-lussac (217, 266, 396,

406), its introduction into textile industryv for bleaching silk (266, 507),

e
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about 1873, was not immediately followed by wide adoption because of its
high price, instability in solution, and cost of transportation. In 1884
the use of hydrogen peroxide was described as a "new method of bleaching";
the use of harium peroxide with stabilizers such as alkaline borates,
ammonium chloride, salts of fatiy ncids, and silicates was also described
(358), Although it has been stated thaet Koechlin was the first to bleach
cotton with hydrogen peroxide when in 1888 he showed that cobton was satis-~
factorily vhitened if the peroxide was used vith sodium silicate and sodium
hydrozide, the bleaching of cotton and linen with hydrogen peroxide had been
described as the safest method known as early as 1886 (48). In 1889 Koechlin
used hydrogen peroxide with calcined megnesia (298, 299, 300, 395, 507) and
Justin-}ueller bleached cotton with barium peroxide (266). It was early
recognized that hydrogen peroxide, with water as the sole by=~product of
reection, was an ideal oxident, Wul its adoption in Lleaching came late,

fcid usod to stabilize solutions slowed bleaching and salts as stabilizing
apents were undesirable because of their action on the textile, Vihile
sodium peroxide was more econonmically transportable than hydrogen peroxide,
it suffered from the same disadvantape of requirine stabilizers and the
additional disadvantages of forming salts on neutralization and of Leing
dangerous to handle because of vigorous reaction with water or organic
compounds (38)e As Lime passed the availability of concentrated solutions
of hydrogen peroxids incrsased its usey <“he eletrolytic preparation of thirty
and forty por cent hydrogen peroxide of preat stability, transportabls in
tlass carboys, aluminwn drums, and tank oars has made hydrogon peroxide a
keen competitor of the chlorine bloaches (403, 519). The latest development

is continmuous peroxide bleaching (99, 100, 417).
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Other sources of oxypen in bleaching

Many substitutes for sodium peroxide and hydrogen peroxide have been
suggested., These include dichromate, dithionita, perborax (Nh23408.10H20),
percarbonate, peroxrvborate, peroxydisulfate, peroxymonosulfuric acld
(Biancal), perphosphate, and porsilicate (26, 70, 110, 116, 118, 135, 170,
186, 228, 287, 313, 341, 367, 369, 403, 449, 450, 456, 476, 520)3 the
persulfates are gonerally stated to have oxidizing without bleaching action
(70, 295, 326), Among, the organic oxygen=~yielding compounds which have been
suggested for bleaching are the monoperhydrate of urea (3(NH,),C0.H,0,) (459),
the diporhydrate of urea ((NH;),C0.2H;05) (466), and perhydrates of acetamide,
asparagine, betaine, hexamethylenetetramine, mannitel, pinacol, succinamide,

urethane (143, 367), and oxygen-~yielding elkyl sulfates such as Ondel V=20
(228).

Catalysis in bleaching with peroxides

The presence of enzymes, metallic salts of aluminum, chromium, copper,
iron, manganese, molybdenum, and tungsten, and metallic gold, mercury,
platinum, and silver has heen revnorted as extremely deleterious in peroxide
bleaching (9, 76, 106, 107, 119, 134, 1435, 155, 172, 180, 216, 264, 277, 304,
322, 325, 346, 348, 382, 492, 526); metale, including aluminum, lead,
magnesium, nickel, tin, titanium, and zinec, alloys such as monel metal and
18-8 stainless steel, and cement and wood have lteen described as satisfac~
tory for equipment in peroxide bleaching (3, 9, 63, 141, 188, 216, 304, 322,

325, 350, 382, 504), Stainless steel has been said to be resistant to
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corrosion but Lo destroy a lather of soap (49)s Proposed stebilizers and
compounds for improving bleaching properties of peroxide solutions include
ammonium hydroxide, aluminum oxide, dried amorphous silicon dioxide,
colloidal silicic acid, sodium hydrogen carbonate, boric and phosphoric
acids, tin selts, barium, cadmium, celcium, marnesium, and zine silicates,
sulfates, or stannates, acetone and other aliphatic water-soluble ketones,
cagein, gelatine, glue, grey cotton, soap, polyhydroxy compounds such as
duleitol, mannitol, and glucosides, hydroxylated compounds of the arometic
series such asli:naphthol, resoreinol, hydroquinone, chlorohydroquinons,
and guaiacol, organic acids such as aminosulfoniec, barbituric, benzoio,
lso=butylenenaphthalenesulfonic, citric, fat, lactic, lysalbic, oxalic,
protalbic, resin, salicylic, tamnic, tartaric, and uric, and their salts,
and miscellansous compounds such as acetanilide, esters, Igepon~T, and
lauryl sulfate (45, 63, 78, 86, 87, 155, 163, 164, 172, 176, 187, 211, 230,
231, 250, 260, 280, 285, 304, 314, 322, 339, 346, 364, 383, 387, 419, 425,
448, 466, 467, 468, 476, 484, 492). Acetanilide, acet-p-phenetidine,
aniline, antipyrine, and phthalimide have been listed as "catalyst poisoners™

(163).

Concentration of peroxide used in bleaching

Concontrations of peroxides used in blenching have varied widely,
according to textile, desired whiteness, temperature, and pre=treatment
(13, 18, 50, 51, 109, 179, 255, 316, 381, 391), For bleaching rayon sodium

peroxide hms been recomonded in concentration of one pound in 100 pounds
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of water (025 N) at 60 to 70° C. for thirty to forty-five minutes (179).
Hydrogen peroxide has been used in concentrations from 0.1 gram of oxygen
per liter (0.0125 N) for reyons (497, 498) to one-normal soluticns for
chappe silk and wool (27, 177, 318)). Sodium peroxyborate has been employed
in solutions 0.0l N to 0.35 N for bleaching rayon (28, 51, 192, 219, 381,
501).

Sodium peroxyborate

Sodium peroxyborate has been used for light bleaching as with powdered
soap, for removel of stain, and for bleaching delicate fabrics of lace and
welvet (8, 58, 67, 170, 246, 261, 279, 284, 335, 374, 378, 389, 455, 463,
500, 508, 521); btorax formed upon hydrolysis of peroxyborate has not been
considered deleterious to textiles (261, 454); sodium peroxyborate has been
proposed for degumming silk when an oxidant is desired (470)s It has been
suggested as a replacement for sodium peroxide in the laboratory because it
is safe and of equal potency (6). Sodium peroxvtorate was onoe considered
a perhydrate (139) which yielded hydrogen peroxide in solution; however, a
soluticn containing quantities of boric acid, hydrogen peroxide, and
sodium hydroxide equivanlent to sodium peroxyborate has been found to de-
compose more rapidly (320). Various commercial scap powders such as

Persil, Clarex, Ozonit, and Perborin M contain this salt, while tho salt

itself is sold as Perborin (335, 500).

DPotassium permanganate

' ’
Potessium permanganate was first used as a bleaching agent by Tessie

du Motay in 1866 (266). It has since received sporadic attention but has




12,

never atteined any importance in the textile industry, probably bscause

of its greater price as compared with chlorine- and oxvpen~bearing

bleaches (37, 183, 194), nlthourh it has cometimes hoeon used for removal of
stain and for bleachiny fine laces and unions (140, 245, 258, 282, 312, 329,
366, 422, 442, 475, 478, 510). The use of potassium permanganate has been
sald to result in yellowing, perhaps because of the presence of calcium or
iron snlts (183, 488), Alkaline solutions of potassium permangenate have in
general been considersd very degrading to cotton (286, 281, 336, 337, 375)
although Dorge and Healey (124) found the reaction between cellulose and
potassium permanganate minimel at pH 9 and the products of reaction different
on either side of this pHs The use of hydrochloric scid has usually been
avoided in bleaching with permenganete becsuse the chlorine released in the
reaction between the ncid and permanganate was believed to tender the
textile (286), but Dutoit (1l42) has recommended the use of hydrochloric acid
with potassium permanganate. Concentrations of permangesnate from 0,001 to
04006 i have been used in bleachinc of tewxtiles (329, 366), although higher

concentrations have been used for removal of stalne

Comparison of bleoaching with hydrogen peroxide or sodium peroxide and

Lloaching powder or hypochlorite

RBleaching with peroxides and bleaching with inorgenic hypochlorites
are generally competitive processes and opinion differs as to the merits
of eachs As late as 1923 Trotman (478) stated that cotton is bleached

almost exclusively by compounds of chlorines Since the wide adoption of




peroxide it seems preferred for bleaching cotton (77, 229, 232, 305, 343,
357, 386, 418) hecause of the better or more permanont whiteness and greater
strength of the residuanl textile, although occasionally there is a statement
that hypochlorite is preferable or more widely used (46, 52, 53), An
accurate statement that can be made is that after proper bleaching no
difference can be determined between a textile bleached with active chlorine
and tﬁa same textile bleached with peroxide (64, 499). Rayon and staple
rayons have been said to Le weakened and moro delustered by lLlesaching with
hydrogen peroxide and per=salls than with chlorine bleaching liquor, btut
some authors have preferred hydrogen peroxide for bleaching rayon (17, 129,
265)e A softer hend has been claimed for oxygen~bleached rayon than for
that bleached with active chlorine (229), but nitrocsllulose rayon has

been said .to have a harsher hand vhen bleoached with oxygen than when bleached
with bleaching powder (129). Chlorine bleaches have been said to have the
disadvantage of rendering the textile liasble to yellowing, while peroxide
vields a pormanent white (39, 191, 418, 460). 'he use of hydrogen peroxide
as an antichlor is increasing, inasmuch as a permanent vhite mny thus be
obtained for cellulosic textiles bleached with chlorine (39, 303, 357, 412).
Another disadventage of chlorine bleaching has been that the bath should be
used cold to aveid formation of non~bleaching chlorate, whereas peroxide

has boen preferably used at elevated temporature (117, 418, 460), Teroxidew
bleached textiles have beon said to require less rinsing than those bLleached

with active chlorine (306).
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Comporison of bleaching with sodium peroxyborate and sodium N~chloro=p=

toluenesulfonamide

Just as for intensive blesching scdium and hydrogen nperoxides com=
pete with the hypochlorites and bleaching powder, on o smaller scale
sodium peroxyvorate und sodium Nechloroepetoluenssullfonamlde are competi-
tive oxidants in the field of mild bleachinfe Both of the latter have
beon recommonded for household use (1IR3, 293, 370, 4%, 51R), but each
compound has its ardent adherents, and especially in Germany after Viorld
Viar 1 there was much discussion about the relative merits of each, with
honors apparenily equally divided (66, 68, 73, 114, 122, 148, 165, 150,
193, 224, 225, 226, 243, 281, 289, 290, 292, 317, 323, 527, 397, 443, 511).
Both mey be used in warm treatment, but whereas sodium peroxyborate is
largely decomposed in a short time at the boiling temperature of water,
Chloramine-! may be boiled without loss of active chlorine and may, in
fact, be recrystallized from boiling water (114, 14i, 44%)s Sodium
peroxyborate is more satisfactory in removal of stain (66, 68, 114, 283).
Chloramine-T has the sdvantage that it is not sensitive to catalytic de=
composition bty copper (146, 397), although Lrauer (68) scoffed at the idea
of eatalytic decompusition of peroxyborate by copper; he washed cotton
with Persil (a powdered soap containing sodium peroxy:orate), with cu.cd
soap, and somp powder and otserved hut little greater loss in strenzth by
the Persil-washed fabrics than Ly those viashed with curd soap or socap
powder. Both Chloremine~T snd sodium peroxyborate have been said to solubilize

starch (2835), but only the latter has been said to yellow it (114).
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Oxidation of cellulosic substances

“hile the literature concerning oxidation of cellulose is voluminous,
little has appeared about the oxidation of cellulose acototee .. descrip=
tion of the preparation of the ester was published by Schitzenbarger in
1865 (429, 430). Acobylation of cellulose Lo studv its degradation was
used suksequently by soveral worlers, but cellulose acetale itself did
not reach commercial importance as a fiber until almost sixty years after
its discovery (244). Cellulose-acetate "silk" was first patented by
lederer in 1906 (81), bul its adoption as a textile fiber was delayod
by difficult dyeinge

Although “chemical" Thleaching; was practiced almost a cenbury carlier,
and although it was known that bleaching with active chlorine frequently
was injurious to textiles, there was no concerted efiort to study oxida-
tion in connection with bleaching until Witz described "oxycellulose" in
1882 (10%, 104, 171, 427), His work was n powerful stimlus to investipa=
tion and one finds in the literature from that time to the present numerous
references to the subjoots. ixcellent reviews are awveilable (42, 95, 112,
113, 178, 213, 340, 431, 486)e Despite the voluminous literature, little
is ¥vnovm of mode of oridation, and it is generally considered that oxidized
cellulose is a complex mixture of unchangoed cellulose and the products of
its oxidation. Xalb and Palkenhausen (289) oxidized with potassium
permanganate cellulose dissolved in cuprammonium solution and found evidence
that glucuronic acid wes formed while the product wes still of high molar
neture. Jackson and Hudson (256, 257) have shovm that oxidation of

cellulose with periodic acid brinms about cleavare of the hond betwaen
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carbon atoms two and three and oxidation of these alecohclic groups to
nldehvdes. Xenvon, Yackel, and Tmruh (427, S$24) have oxidized cellulose
with nitrogen dioxide and noted selective oxidative action of primary
alcoholic groups; the oxidized cellulose was choracterized by higher
copper number, retention of fibrous structure, and lack of friability.
They concluded that little degradation occurred and ascribed the high
copper number to hydrolysis. Although there has been much speculation as
to the mode of reaction between oxident and cellulose, these are the only

reaoctions which are known specifiocally,

Guantitative estimation of reducing power of cellulosic substances

Mich work has been devoted to determining the extent of oxidation
of cellulose. Yiitz noted that "oxycellulose" had reducing properties,
the basls of the most commonly used test for degradation. This test is,
hoviever, complicated, since other forms of degraded cellulose - "hydro-
collulose"”, "photocellulose", and "pyvrocellulose"” - also show enhanced re=
ducing power. The most common method for determination of the reducing
power of cellulose is the copper number, defined as the mumber of grams
of copper reduced from the bivalemt to the univalent state by one hundred
gprams of cellulosee Although this reducing power is usually ascribed to
aldechydie functions, Rath and Rademscher (400) have stated that reduction
of silver has showm carboxylic groups involved, vhile Staudinger and Eder
(458) have found that hydroxyl groups of cellulose also reduce copper.

Schvelbe was the {irst to place the determination of reducing power

of oxidized cellulose and "hydrocellulose" on a quantitative basis (432, 433,
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434). His method was, briefly, to heat the cellulosic substance with
Fehling's solution under rigidly prescribed conditions, iilter, and
dotermine the copper reduced bv electrolysis after oxidation with nitriec
acide The value so obtained included reduced copper and absorlbed, unre=-
duced copper; a determination made without heating gave a moeasure of the
absorbed copper. The empiricism of +this method made reproduction of results
in various laboratories diffioult, although concordant values were obtained
by any one investi ator. There have been almost as many modif'ications of
the method as there have been experimenters working with the copper number;
these modifications have in general taken one or more or three forms;

(a) alteration of apparatus, time of heating with Fehlizy's solution, or
method for determining the blank; (b) substitution of othor compounds for
potassium sodium tartrate, and (¢) variation of method for determining the
reduced coppers

The first type of modification is relatively unimportant and is
largely intra=laboratory; for example, the absorbed copper may be removed
by treatment with Rochelle salt hefore oxidation with nitric ecid and
electrolysis (24), or time of cooling with Fehling's solution may be
altered (29).

The second type of change has led to a schism in the renks of
oxperimentalistse In 1921 Ersidy (61) and Koechler and iarqueyrol (301)
independently proposed the substitution for Fehling's solution of a mixture,
consisting of sodium carbonate and sodium hydrogen carbonate, of sufficient
alkelinity to retain the copper in solutione In 1924 Clibbens and Geaks
(90) studied critically the use of Fehling's solution and the bicarbonate=

carbonate mixture and concluded that the latter was much more reliable,
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but they later recommended Fehling's solution for substances of high

copper number like wood pulps (91) and also proposed that all methods for
determiﬁntion of copper number be prefixed with the name Schwalbe in recog-
nition of his conbributions The fohwalbe-Rraidy method has been racommended
becausz it rives a low and constant bLlank, the copner rumber of a siven
sample reaches an approximately constant value after two hours, changing the
volume of solution does not change the copper number within experimental
error, and ratio of copper (II) sulfate to hicarbonatew-carbonate solution is
found to be unimportant until the concentration of conper (IT) lon is six
times thet recommended by Clibbens and Geake (75, 263, 302, 345, 415, 514).
The substitution of cibric acid for lochelle salt has received little
atbention (513); nor has the use of copper (1I) thioecyanate in the presence
of sodium carbonate been adopted (297).

Almost all nmethoda for volumetric determination of copper have been
studied in their application %o copper mumber. In 1915 Pilkington (384)
used titanium (111) ohloride to titrate the filtrate from the reduction in
order to obviate the long electrolytic determmination of copper in the
Schwalbe method. In 1912 Hagglund (199) dissolved the coprer (1) oxide
formed in the reduction of ¥ehlinm!'s solution in o mizturé of iron (TII)

sulfate and sulfuric acid and titrated the reduced iron with potassium

‘permanganate. ‘This method is now used widely in the paper industry end to

a slight exbent in the textile industry (147, 200, 201, 208). The use of
acidic iron (TTI) selt snd potessium permangenate was independently supgested
in 1520 by Knecht and Thompson (297). Lstimation of copper by titration

with potassium iodide and sodium thiosulfete has been proposed by various
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investipgators (69, 424, 462). Gault and sukerji (174) in 1924 oxidized
the roduced copper with phosphomolybdic neid end titrated the reduced acid
with potassium permen:anate; in 1927 Serihmer and Urode (436, 437) proposed
a mothod based on that of usult end Mukerji und Staud and Gray (467) using
Fehling's solution; however, in 1931 the Scribnaer-Brode procedure was
describod as troublesome (74). Corium (IV) sulfate has been used as oxidant
for copver (167) and the excess of Fehling's sclution has been titrated with
invert suzar (254), ierochemical mothods for determination of copper
number have also been recomnended (175, 237).

Copper number is dependent upon many factors., Clibbens snd (eske
(90) discovered thut copper mmbers may differ by as much as Len per cent
for saﬁples ranging in wei~ht from one to 2.6 grams. The value was also
shown dependent upon temperature of bath and time of heating, althoush the
amount of copper reduced im the Schwalbe-Braidy method becgme approxinately
constant after two hours (80, 345). A more finely subdivided sample was
shovm £o reduce wmore copper (11, 189, 263, 431, 514). The statoment has been
made that the copper mumber of cellnlass-acetate rayon is alweys lower then
- that of the raw pcwdered collulose acetabte Lacause of change in physicel
state ‘coused by spimning (11).

Despite the fact that the coppor number has been soverely oriticized
a5 no reliable criterion of degradation unless the previous history of s
material is known or unless it is used with another test such as cuprammonium
viscosity, alkali solubility, or breaking strength, it is still extensively
employved (22, 205, %08, 347, %99, 445, 512). Copper number hcs been used as

a measure of permanency of vhiteness, inasmuch as textiles of high copper
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number tend to yollow during prolonged storage (42, 205)e In evaluating

the extent of hydrolysis of "hvdroeelluloce", Tess, Welbtzien, and Tessmer
(236) found copper mimber of little walue; thic index was found by others to
vary with the mathod of prepuaration of the "hydrocellulose" (60, 409).
Birtwell, Clibbons, and Geanke (40) obsorved, however, that a dafinito rela=-
tion exlsted botweon strength and copper mumber of the "hvdrooealluloses"
which theyr esmamined,

in general, two types of oxidiued cellulose are recosnizced - oms of
Llov coppoer number and hizh iethylene BDlue sbsorption, prepared on the
alkaline side of noubtrality, and onc of high copper number and low lYethylene
Elue sbsorption propared in seidic mediwm (42)=snd it is for this reason
that copper number should be interproted ecautiously in eveluating o cellu=
losic substance,

Detormination of reduoing power has also been made by oxidetion of
sldehydic groups with hypoiodite (33, 34, 233, 235, 333). The quentitatlive
separation of tetramethyl pglucoside hes been used 4o follow molar degrada«
tion (234), 4 test which is described as of more value tian coppor number
for the evaluation of quelity is the cuprammonium viscosity; its sijnificance
has been critically studied (40, 92, 148, 410).

Tasts which depend upon the presance of carboxyl sroups have also
boen used, Vignon (499) noticed that the soluhle portioh of cellnlose
oxidized with potassium chlorate yislded the major part of furfural ob=
tained from the oxidized cellulose; Pringsheim (394) postulated that primwry
alcoholic groups of cellulose wore oxidized and the uronic acids thus
formed yielded furfural; Godman, Heworth, and Peat (132) found that

permanganate~oxidized cotton linters contained uronic acid residues.
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Schvwalbe and Becker (435), however, concluded that yield of furfural was
not a characteristic propeorty of oxidized cellulose. The dissociation
constant of the carboxyl groups in oxidized cellulose has beon measured

as 104 to 10"3 (356). Recently Worman (365) and Whistler, Martin, end
liarris (516) have shovn that cotton cellulose contains uronic acid groups,
but Harris concluded that the uronic acid content of cotton was probably
derived from pectin.

The earliest workers recognized that oxidized cellulose exhibited
an affinity for basic dyes; reactioms with ilethylene Blue and Crystal
Violet have been suggested as measures of oxidation and acidity (41, 251,
402). ‘Heasurement of oxidation by affinity for metallic ions has also been
developed (166, 208, 212, 471), although Bancroft (20) has stated that
metallic ions may be removed by continued washinge.

Another test which depends upon the presence of carboxyl groups was
proposed by Keuffmamn (270, 271, 272, 276) and involves determination of the
potassium permanganate reduced by the alkali=-soluble portion of oxidized
cellulose, This method has been sul:ject to much eriticism (31, 32, 173,
196, 204, 511). Dyeing of oxidized cellulose with vat dyes has been suggested
(142) but this test, like the metal-affinity tests, is applicable only to
one type of product (166),.

Difference in the fluorescence of oxidized celluloss and "hydro-
collulose'" has been suggested for identification (%31, 451).

Hleermann (227) concluded that only the ualler gold-purple test (212)

clearly distinguished between "hvdrocellulose" and oxidized celluloso.
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Oxidation of cellulose acetate

In general, methods for bleachinf, cellulose and regenernted collu-
loso have been successfully extended to cellulose acotate. One finds a
few dogmatic statements about hleaching with hypochlorite or with peroxide,
some of which are directly contradictory. DBond (55, 56) stated that scetate
could not be uleached with chlorine because of tendering and recommended
hydrogen peroxide, while Haller (213) stated that acetate was very resistant
o the action of hypochlorite, Ohl (373) and Nussina (420) were apreed
that peroxide bleaching liquors should not be ussd for acebtate. Sodium
peroxyborate has been especially recommended for bleaching cellulose-
acetate rayon (192, 369, 401)., Persil, a soap-powder containing sodium
peroxyborate, has been found advantageous for washing cellulose-acetate
rayon; less bleeding of Persil-washed febrics vias observed than of fabrics
washod with Marsecilles soap (62, 571, 372). On the whole, bLoth peroxide
and active chlorine have been recommended for bleaching and stripping
cellulose-acetate rayon (26, 47, 84, 97, 123, 137, 168, 192, 215, 249, 321,
351, 353, 363, 375, 385, 388, 393, 407, 415, 446, 447, 505, 515, 523).
Ordway (376) stated that well scoured fabric was more necessary for bleache
ing with hypochlorite than with peroxide. Potassium permanganate has been
recommended for bleaching lublize and other types of rayon to be dyed light
colors (34), Concentrations less then 0.1 per cent have been used for
artificinl "silks™ (401). Tiscose-ncetate unions have heen treated with
cold potassium permanganate followed by sodium hydrogen sulfite in order to

clear viscose stained with ncetate dyes (315). Gotze (183%) stated that
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potassium permanganate should not be used with rayons and Ordway (375)
stated that potassium permanganste wvas not suitable for bleachirﬁ acotate
fabries. Cellnlose-ancetnte rayon is susceptible to savenification bv

hot alkaline solution, and this is the basis of the ohjection to peroxides,
usually employed in alkaline solution snd at eleveted temperature. Ialler
(214) found cellulose~acetate rayon very resistant to the common oxidizing
bleaching agents, despite the fact that the cellulosic unit has been more
hydrolyzed in preparstion of the acetate than in the preparation of wiscose
(411), Cellulose acetate is, of course, n heterogeneous mixture; Harris,
liark, et al (452, 453) fractionated commercial mixtures of cellulose
acetate and concluded that it consisted of chains of warying lenzth nearly
constant in acetyl when the effoct of end=groups was not apparent.

As in the cess of other cellulosic fibers, the copper mumber of
qelluloae acetate is said to change with simple mechanical treatment (11).
Disagreement exists as to the vaelues of copper number for assaying degrada-
tion (22, 24, 355). Ridge ot al (410, 411) have pointed out difficulties
in determining extent of desradation of cellulose ascetate by means of copper
mmber and viscosity; if oxidation of cellulose acetate occurs in alkaline
solution, hydrolysis of the ester may be uccompsnied by decreamsed strength
and copper number but increased viscositye

A mixture of one to twelve ports of oxidized cellulose acetate
and four parts of unoxidized cellulose acetate has been patented as a

lacquer (165).




24,

Thermal Degradation of Some Cellulosic Textiles by Steam

fmportance of heat in the textile industry

The vhole problem of heat is of utmost importance to the textile
industry, both in Furope (159, 198, 379) and in this country, where a
Textile Drying Conference was held in 1936 to discuss the problems involved

and to plan an extensive progrem of research (57, 127, 469),

Uses of steam in textlle processing

Steam is vaed in many processes of textile manufacture and maintenance;
a few examples are: aging (162, 195, 261), bleaching (89, 108, 247, 248,
493), condensation of resins (474 ), decatizing (294), delustering (473),
dyeing (126, 220), finishing of pile febrics (259), lustoring (136), press=-
ing (101), printing (121, 130, 131, 203, 267, 473), setting of twist (65,
82, 408), stabilizing of cellulose and cellulosic derivatives (72, 404,
405), and sterilization (14)s Temperature and time of treatment vary widely
for the different oporations, from twenty-five seconds at 212 to 252° ¢,

(392) to thirty minutes at 140° C. (223, 473),

Summary of literaturs to 1923

In 1923 Fargher and Williams (145) summarized the literature as to
the effect of water and steam on cotbton, The major points they deduced
were that "pure™ cellulose was more resistaent than "oxycellulose” to heat,
that degradation of cellulose by steam began at approximately 150° C., and

that subhstances made soluble by the treatment reduced Fehling's solutlon.
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Degradation of cellulosic textiles by heat

The terms "dry steam” and "wet steam" ere poorly defined in the tex-
tile industry. Adams (2) defined moist or wet steam as that containing
more or less vater in suspension in largo or small droplets or as a mist
and called dry satureted stesn a rarity; Flynn (162) stated that some
have claimeod there was no such thing as "wet steam". $o it is not sur~
prising that disagreement exists as to the relative effects of “"dry" and
"waot" heat (338, 496).

Justin~tueller (268) compared the behavior of celluloss, "hydrocellu~
lose", and "oxycellulosc". ihien submitted to dry heat at 130 to 150° Cap
"hydrocellulose™ appeared to be caramelized, "oxycellulose" developed only
a pals yellow color, and cellulose was unchanged, The yellowinz of unbleached
cotton when suhiected to fﬁu scbion of steam has been attributed to decomposi=~
tion of netural resins. Fischer, Schrader, and Treibs (156, 157, 158)
studied tho decomposition of cellulose at 200° C. in the presence of water
and of "soda" solution; they found some decomposition at this tempeorature
and identified the products of decomposition as acids (acetic, oxalic, and
a trace of formic), some water~soluble substances, gases, and a solid residue
one~fourth of the weight of the orizinal cellulose. Clifford and Fargher (96)
collected ncetaldshyde, acetone, and higher aldehydes or ketones from the
distillate of the reaction of water, sodium hydroxide, and fmerican cotton
for eight hours et 40 pounds pressure. .Matthews (339) reported that at 160° C.
cotton showed structursl disintegration (carbonization began at 182° o) and

that even in the presence of moisture, prolonged exposure to o temperature of
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150° ¢, brought about dehydration. Bain gﬁ*gl (18, 19) described the
appearance of' cotton as light yellow to dark brown, depending on tempera-
turc ard time of heating end the reducing properties of the water-soluble
products of cotton heated dry or in the prosence of vater. fujiral and
Akehira ($10) found the thermal degradation of several cellulosic sube
stances to be functions of the absolute temperature and time of heating,
and loss of weight a measure of dogradation. Akahirs, (4) postulated that
the residual ratio of hydrogen to oxygen remained constent, that found in
vater. Tiltman and Porritt (472), too, found time of hesting important;
in studying the effect of heat on cotton tire fabric they noticed that
poermanent weakening was proportional to time of heating, The effect of
heating became apparent at 115 to 1200 (¢, and degradation increamsed with
increasing temperature until at 240° C. complete loss of strength occurred
after four hoursa

llaterman and Perquin (506) heated cellulose under pressure at
temperatures between 225 and 450° C. with and without hydrogen and found
its decomposition rapide DBobrov (54) reported that thermal decomposition
of cellulose with superheated stoam occurred at a temperature considerably
lowsr than 275° C, Lerl and Schmidt (36) observed no noticesble change
when oellulose was heated with water under pressure at 150° C. but rapid
decomposition above this temperaturs,

Pergneon (35) reported the 1life of a cotton ond cloth as six to nine
months whon used for steaming reyon at 10 to 50 pounds pressure for

three=ninute intervals.
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flaas (197, 195) heated unbleached, ether-extracted cotbon for
five=hour periods; at 120° C. a "strong" yellow color and caramelelile
odor were developed and at 2000 C. carbonization occurred. e disspproved
of drying temperatures above 100° C, for one to two hours. Haller (209)
found one hour's heating with steam at ﬁivo atmospheres sufficisnt to color
cotton an intense brown without formstion of "oxycellulose". The incressed
vetting power of steamed raw cotton has beean observed (209). Kozhin (309)
commented that fibers which contained "pyrocellulose” (celluloss rendered
solul:le in sodium hydroxide by heat) showed a much hirher capillarity than
other fibers; he reported that "oxycoellulose" and "pyrocellulose” of similar
chemical reactions were difi'icult of differontiation.

Rogers end lays (414) discovered that new and desized cotton sheeting
uaderwent more deterioration when stored at hirh temperatures than at room
temperature, and that greater deterioration occurred in new cotton sheeting
than in deslized sheetinge.

iptthews (333) found morcerized cellulose more resistant to heat than
antlcipateds Inasmuch as regenerated-cellulose possesses many of the
properties of mercerized cellulose, it is of interest to examine such fiboers.
Gotze and leiffl (134) studied the hygroscopicity of viscose at Lemperatures
gbove 40° C, Dry strength increased whon viscose was heated between 40 and
140° C. bscause of its lowerod hygroscopicity, whereas wet strength showed
little change, but physical degradation oceurred above 140° C. Cellulose
acetate showed greater decrease in strength than viscose and cuprammonium
fibers whon hoiled for thirty minutes in water. Dry strength suffered no

decrense when any of these iibers was dried {or iive hours at temperatures
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up to 105° C., lut at 140° C. all suffered a deocroase in strength of 15
per cent which increased to 85 per cent at 250° C., although the acetate
melted at 230° C. Discoloration of the fiber and decrease in wet strength
were noticeeble first at 130 to 140° c. (71). Varning against excessive
steaming of rayons to avoid deoreased strength and luster was issued by
Kegel (278). [Fletcher, Houston, and Sherwood (160, 161) reported that the
strength of viscose=cellulose acetate gabardines was not significantly
decreased by heating for fifty hours at 150° C. and that cellulose acetate
suffered less deterioration than viscose and cuprammonium when heated at

132 to 133°% ¢. for ten to sixby hours., In an article, lydrolysis of

Cellulose Acetate (252), the statement was made that over-drying and baking

were to be avoided as otherwise harshness und tendering might occur,

It is to be gathered from this régum; that 140 to 150° C, is generally
considered the initial range of degradation for cellulose and that degrada-
tion increases rapidly with temperature beyond this heat., The rayons are
in general reported to show degradation at approximately the same temperature
a8 cotton, although dry strength may show ean increase after the textile has
been heated because of its lower regein. Cellulose acetate apparently
suffers more degradation than regenerated cellulose vhen heated in contact
with water but is more resistant to degradation by dry heat up to its melt-

ing point.
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LXPERIMENTAL MBTIIODS
Preparation of Samples

Samples of cellulose~acetate rayon were prepared for determination
of mcetyl, copper number, and residual welght by cubting recltangles 5 ine
x 7 in. wnd raveling yarns from the edges for approximately 0.3 in.;
smaller roctansles were used for determinstion of copper number of high
value, Varpebroaking strensth speeimens were cut 6 in, in the direction
of the worp and 1.5 ine. wide and acocurately raveled to a width of 1 in.
by removing spproximately the same number of warp yarns from each sides
Sets of five bresking-strongth specimens, piled alternately with three or
five rectangles, were allowed to come to equilibrium with atmosphéric con-
ditions in the balance room for at least fifteen hours and weiphed during
o period no longer thaen threes hours. liach third or fifth recstangle,
intended for determination of residual weight and ash, vwas then heated in
a bared weighing bottle at 105 to 110° C. for two-hour periods until
successive welphings checked within 0.0004 gram, The oven~dry weights
of the unheated samples were computed from these duta. Rounding off
decimal wvalues was done in aocordance with the method proposed by the
Council of the American Physical Society (416).

Unbleached or bleached cotton cellulose and regenerated-cellulose
rayon were cut into rectanrles anproxinately 2.5 g+ in weight and the

edges raveled to provent later loss of yarns., Viarp breaking-strength
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spocimens were cut like those of cellulose-acetate rayon, Reotangles
were brought to the condition of the balance room for at least fifteen hours
before they were weigheds Each {ifth rectangle was oven-dried to constant

weight (tolerance of 040004 g.) before the ovon-dry weights of the unheated

samples wore computed,.

Analysis of New Textiles

Acetyl (133).

A rectengle of ocellulose-scetate ravon was placed in a 250-ml.
lodine flask and plasticized for fifteen hours with 25 ml. of 1l:1 ethanol
before the addition of 25 ml. of normal sodium hydroxide. Saponification
was allowed to proceed for forty~-eight hours before the excess of alkali
was titrated with tenthe~normal hydrochloric acid with phenolphthalein as

indicatores The mean of five determinations is computed,

hsh

A rectangle, dried to constant weight at 105 to 110° C. in an elechric
oven, was8 ignited to constant weight in e tared porcelain crucib}e ina
muffle furnace at 600 to 700° C. The mesn of four determinotions is

computed,

Breaking strength and elongation of febric at breaking loud (10, p. 39)

Forty warp spaecimens were cut as described in part I; forty £illing

specimons were similarly cut. All were Yept at stenderd condition
* »
(70 « 2 I, and 65 = 2 per cont relative humidity) for one week beforo
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twenty of each set were clamped individually under an initial temnsion of

6 0ze betwoen the two=inch jaws of a calibrated Scott Universal Tester

whose movable jaw at rest was 3 in. below the stationary jaw. The lower
jaw was then moved downward at a speed of 12.0 : O0¢5 ine per minute until
the strip reached its breaking lond. The remaining speclmens were immersed
in water for two hours before they were broken wet. Blongation was

measured from the eutographically recorded stress-strain curve.

Copper number (51)

The “chwalbe=Braidy method was used with some modification to deter-
mine the number of grams of copper (II) reduced to copper (I) by 100 grems
of the cellulosiec textile. A rectancle was cut into pieces 1 x 10 mm, and
transferred to a 250-ml. lodine flask in which it was heated with 100 ml.
of the oxidizing solution for three hours in a rapidly boiling water bath,
After the filtered sample had been washed with dilute sodium carbonote and
hot water it and the ashestos were returned to the iodine flask where they
wore treated first with ferric alum and then with 2 N sulfuric acid before
titration with potassium permanganate., ‘The mean of five observations is

computeds,

Distribution of yarns in fabric by number (10, pe. 37=33)

The mean numbers of warp yarns and of filling yarms per inch were
determined from counts mude with a needle moving against a calibrated metal
scale mounted under a magnifying glass. Yerns were counted in ten different

places in the fabric, no nearer the selvage than one-~tenth the width of the

febric,
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Distribution of yarns in fahric by welght

Four two-inch squares of fabric, none of the same warp or filling
yarns snd none cut nearer the selwage than one-tenth the width of the
fabric, were kept at standard condition for one weok before they were
weighed to the nearest milligram. They were then raveled and the warp

yarns and filling yarns weighed separately to the nearest milligram.

Length of fiber

Five=inch lengths of warp or £illing yarn were untwisted and
individual fibers withdravn without breakage were measured with a stoel

scales The mean of ten observations is computed.

Thickness of febric

Thickness wes measured at ten different places in the fabric, no
nearer the selvage than one-tenth the width of the fabric, with a Lrown

and Sharpe lifg. Coe licrometer which pressed upon a c¢ircle of fabric 0,25

in. in diameter with a pressure of 6 ocunces,

Tvwist of yarn (10)

The twist was determined with an Improved United States Company

Tester. Cotton yarns were determined by the twist-untwist method with
manually applied tension pendulum control (p. 129); the rayon yerns were
placed under tension (131 grams divided by the yarn number in typp) and

the rotatable clamp was turned until e necdle could be passed from clamp
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to c¢lamp without meeting any twiste Yen delterminutions were made with

varp yarns and ten with filling yarns,

Velght of fabric

'our specimens, 4 in, long and the entire width of the fabric,
were kept at sbandard condition for one wesk before they were weighed to

the mnearest milligrem.

Yarn number

Four ten=yard lengths of warp yarn end four ten~-vard lengtha of
£illing yarn were removed from the fabric, measured, snd wound onto a card.
These yarns were kept at standard condition for one weok before each tene

yard length was weighed to the nearest milligrem.

Standardization of Reagents

Arsenious acid

In 40 mle of normal sodium hydroxide were dissolved 4.9480 g. of
99.95 per cont arsenious oxide (Mallinckrodt Chemical Viorks)a. 'The solution
was made slightly acidic to litmus with normal sulf.ric acid before it

was transforred to a volumetric flask and diluted to one liter.

Caleium hypochlorite (307, p. 610-11).

To s filtered aqueous solution of 7.5 g. of Perchloron (Pemnsylvania
Selt Manufecturing Company) normal hydrochloric acid was added unmtil the

neutral color of litmus was observed when a drop of the solution was placed
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on a spot plete with a small crystal of sodium thiosulfate, The solution
was diluted to one liter and standardized by titratlon against arsenious
acid containing 0.5 ge of sodium hydrogen carbonate and 1,0 g. of potassium
bromide; within a milliliter of the expected end-point a drop of 0.2 per
cent Bordesux (British Colour Indox No. 83) indicator vas introducsd before

the hypochlorite vas added dropwise until the color flashed from pink to

yellow,

Hydrochloric acid

Hydrochloric aclid was stondardized against standard sodium hydroxide

with phenolphthalein as indicator,

Potassium permangannte (477, pe 547)

To o weirhed portion of 99.95 per cent sodium oxalate (Mallinckrodt
Chemical iiorks) dissolved in 200 ml, water at 80 to 90° C. were added 10 ml.
of 18 N sulfuric acid. FPotassium permanganate was added to this mirture
with vigorous snd constant stirring at the rate of 10 to 15 ml. per minute
except for the last milliliter which was added dropwise until a pink color

persisted. The temperature of the solution was not allowed to fall below

60° ¢, : y

Sodium hydrozen sulfite (477, p. 601, 638=9)

A standard solution of permanganate was measured from a buret into
a8 300eml. Erlermeyver flask which contained 3 ge of potassium iodide, 50 ml,

of water, and 5 ml, of concentrated hydrochloric acide This mixture was
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allowed to stand in darkness for three minutes and then was diluted to 200
ml. before it was titrated slowly with sodium hydrogen sulfite with starch

as indicator,

Sodium hydroxide

Dilute sodium hydroxide was standardized against weighed portions of
99,95 per cent potassium hydrogen phthalate (General Chemical Company).
Hormal solutions wore titrated against standard acid., Phenolphthalein

was used as indicator,

Sodium peroxyborate (307, pe 574=5)

To 045 £+ of sodium peroxyhorste, NaBog.éHZO, (General Chemical
Company) in a 500-ml. Erlenmeyer flask was added a solution of 285 ml. of
water and 15 ml. of concentrated sulfuric acid. The mixture wes titrated

immediately with standard potassium permenganate to a persistent pink color,

Sulfuric acid

Sulfuric acid was titrated against standard sodium hydroxide with

phenolphthalein as indicator.

Sodium_§~ch1orofgrtoluenesulfonamide

For the preparation of 0.1 N solution, 15 g. of Chloramine-T (Lystman
Kodak Company) were dissolved in water, filtered, and diluted to one liter,

Although titration of chloramine either iodometrically or with arsenious




acid in the presence of potassium iodide with starch as indicator has been
recommended, it was desired if' possible to use the same indicetor for the
inorganic and organic chlorine~bearing compounds, and Bordeaux seemed more
desirable than starch. If, howover, the titration was performed in the
manner used with the hypochlorite, results inconsistent among themselves
and in no agreement with the titer obtained by the potassium-iodide starch
method were obtained. Vogel (491) stated that chloramine rescted in dilute
acid solution; it was found that if 5§ ml. of concentrated hydrochloric acid
wore put in the arsenious acid before the chloramine was added, the titra-
tion proceeded rapidly, the end-point was sharp, and the values obtained
were in pood agreement with those observed when starch was used as

indicator. S0 this method was used.

Treatment of Textiles

With potassium permanganate

A fifty~volume bath of distilled water or 0.,0200 or 0,0330 molar
aqueous or acidic permanganate was prepared in an Frlenmeyer flask
(0.0400 or 0.0560 X potassium permanganate was diluted with an equal
volume of recently boiled distilled water or 0.1000 } sulfuric acid) and
allowed to coms to equilibrium in a constant-temperature bath at 15.0%0,1°C.,
25.0t0.1° Ces, or 40,0 z0.1o Ce before a rectangle of cellulose-acetate

rayon or one set of five breaking=-strength specimens was added and the
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flesk stoppered for maintenance at temperature for four hours. The

residual cellulose=-acetate rayon was then removed and rinsed five times in
water at room temperature before immersion in fifty volumes of 0.0750 M
sodium hydrogen sulfite at room temperature. After three hours in the

sodium hydrogen sulfite the cellulose~acetate rayon was rinsed five times

in water at room temperature or until the final rinsing no longer
decolorized permanganate. The rectangles were dried in air and the bresking-

strength specimens were tested wet at once,

Yiith sodium peoroxyborate

A Pifty=-volume bath, 0.3 per cent as to soap, was prepared in an
trlemmeyer flask by dissolving the weighed amount of olive=oil socap (21)
in distilled wmter and bringing this solution to 40.0i0.1° C. in a constent-
tomperature bath or to the temperature of boiling water under a reflux
condenser before the weighed amount of sodium peroxyborate wes added from
a 10 x 75 mm. glass tube which was also dropped into the flask when emptied
so as to pfovide for inclusion of all crystals. Immediately upon dissolue
tion of the salt (not more than five minutes at the lower nor more than one
minute at the higher temperature) one rectangle or a set of five breaking=
strength specimens vms immersed and the flask stoppered for maintenance ot
temperature for eight or two hours. The residual cellulose-acetate iayon
was then removed and rinsed five times in distilled water at room temperature.
The rectannles were dried in air and the breaking=-strength specimens tested
wet at once. Specimena described as treated at zero concentration of
sodium peroxyborate were given identical treatment, except thet no

oxidant was included in the bathe

. T e
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¥iith celcium hypochlorite or sodium Hechloro-p=toluenesulionsmide

A solution of 0.1 ¥ ealeium hwporhlorite or 0,01, 0.1, 0.2, or
0¢% I sodium X-chloro=p=toluenesulfonsmide was prepared shortly before use,
A fifty-volume bath wes measured into an Erlemmeyer flask and placed with
four controls in a bath at 25.0:0.1 or 40.0£O.1° Ces or in boiling vater
under a reflux condenser for one hour before a rectangle of cellulose=-ncetate
rayon or one set of five breaking~strength specimens vas added and the
flask stoppered for maintennnce at temperature. The normality of two
controls was determined; the solutions from baths at the higher tempera~
tures were cooled under tap to pemit imnediate titration. After two or four
hours the cellulose~ncetate rayon was removed and rinsed in water at room
temperature ten times or until the finel rinse no longer rave o precipitnte
with silver nitrate. The rectangles were dried in air and the breaking-
strength spocimens were tested wet at once. 1he normality of the remaining

controls was determined at the close of the period of immorsion,.
vith steam

liot moro than five glmss rods, each having tied to it one or more
breaking-strength specimens (depending upon the length of the rod) or one
rectangle, were placed across the top of a three-litor beaker in the
autoclave. The beaker was then covered with an inverted porcelain
evaporating dish to prevent any condensate which had been in contact with
metal from flowing over the textiles. The pressure within the autoclave

was raised to the desired valus over a bten~minute period, held constent
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for 1.5 hours, and reducod to secro pauge pressure over a ton-minute
poriod before the cover of the sntoeclave was unbolted and the samplos
trensforred to separate beakers contsining one hundred volumes of water.
The semples wore rinsed threo times, allowad to stand 1.5 hours in water
to weormit riore thorough penetration, and rinsed three more times or
sufficiontly to romove completely the soluble products of degradation,
the presonce of which was testod with Fehling's solutione The recthanyles
were dried in air and the breaking=strength speoimens were broken wet at
once. Textiles deserited as stemmed ot room temperatire were rinsed in

this way without previous treatment in the autoclave,
Analysis of Residual Textiles

Acotyl, breaking strength of wet warp, and copper mmber were
determined as for the new fabriocs,

For detsrmination of residual weight and ash, the air-dried
rectongle was heated in e tared weipghing bhottle at 105 to 110° ¢, for
two=hour periods until successive weighings checked within 0.0004 gram.
Tt was then ignited in o tared porcelein crueible to constant weight in

e muffle furnece at 600 to 7T02°Centirrades
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TABIE I.

AWALYSIS OF NEW FABRICS

Weight  iThickness :  Ash

Length of fiber

3 s :
H 2 of H of H of : :
: ¢ fabriec : fabric : fabric : Viarp : Filling
Febric :Weave 3 : ] H 2

t : Ounce per :Inch x 16° sPercentage : Inch s Inch
: 1square yard: : of fabric : 2
: 3 : : :

1. Cellulose-acetate rayon taffete +Plain :2,97(0.00)*: 5.8(0.1) :0,08(0.02) : Continuous Continuous
H 2 s 3 :

2. Cotton muslin sheeting, bleached :Plain :4.66(0.08) : 7.9(0.3) :0,06(0.01) 2 1.26(0,04) 1.25(0.09)
: g : 2 ]

%+ Cotton muslin sheeting, unbleached :Plain :5.24(0.00) : 9.2(0.3) :0.95(0.01) : 1.28(0.11) 1.21(0,08)
H] 3 3 t 1

4, Regsnerated-cellulose rayon twill :Cork- :3.28(0.01) : 4.7(0.1) :0.24(0.01) : Continuocus Continuous
18Crew ¢ : s 3
stwill 2 H :
3 3 2 : 3

#iean deviations are within parentheses.
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TABLE I, (Contimed)
= : Breakinz strongén of fabric T
: :
s Warp : Filling
t Conditioned Tiet s Conditioned YViet
Fabric 3 2 ) 2
3 Pound + Percentage : Pound s Percentage
t per i of 3 per : of
: inch ¢t conditioned inch : conditioned
: ~ :
1, Celluloss=-acetate rayon taffete : 42(0) 50 : 20(0) 55
2. Cotton muslin sheeting, bleached 62(3) 111 s 65(2) 105
: 3
3. Cotton muslin sheeting, unbleached 3 61(3) 111 : 72 (4) 118
4, Regenerated-cellulose rayon twill 1 68(1) 41 : 44(1) 43

*ev



3 Percentage:Percent-:Percentage :Percent-

TABIE I, (Conbinued)
— : Elongation of fabric at breaking load @ Tvpe of yarn
3 3 s
: Warp Filling s Warp ¢ Filling
sConditioneds sConditioned: Wet H s
Fabrio H 3 H H
: $
:

3 : age
1. Cellulose=-acetate rayon taffeta : 27(1) 21(1) 34(2) :Hultifilament Multifilament
2. Cotton muslin sheeting, bleached a 11’(0) 24(1) 29 (é) :Single Single
3. Cotton muslin sheeting, unblea.ched: 17(1) 15(1) 27{2) :Single Single
4. Regenerated-cellulose rayon twill : 19(0) 15(2) 18(1) :M.xltifilament Miltifilamernt
: :

°ey



TABLE I, (Continued)

Distribution of yarns in febric Yarn number

.

By number By weight

" es s W _ee

es 30 9 se

Warp :¥illing: Viarp 1 Filling s Viarp : Filling
Tabyric tNumber sNumber :PercentageiPercentage: Iypp : Iypp
per i per of : of s :
inch : inch fabric : {fabric : s
1, Celluloss-zcetate rayon taffeta 205(0) 66(0) : 68.3(0.4) 33.,6(0.3): 61(0) 36.4(0.1)

Cotton muslin sheeting, bleached
Cotton muslin sheeting, unbleached

Regenerated~=cellulose rayon twill

R 40 ws N 68 00 B¢ 06 G0 | &x e

76(0)y 67{1) : 51.3(0.3) 49.6(0.3): 18.6(0.2) 19.3(0.1)

69(0) 74(1) 1 53.6(0.1) 47.4(0.4): 15.9(0.1) 17.6(0.4)

H
H
$
-
H
t
t
H

5503(0.1) 42.9(0.1): 44.6(0.2)  30.5(0.0)
$

143(2) 75(1)

(2]

vy



TABIE I. (Continued)

s 3 :
z : s ficetyl
¢ Twist of yam ¢ Copper number of textile 3 of
: Warp ¢+ Filling: tBarometric: <textile
s : : ;pressura
Febrio s+ Number : Humber : illimeter: Percentage

tper inch,:per inch,:? ¢ of :
sdirection:direction: : mereury 3

1. Cellulose-acetate rayon taffeta + 5(0),8 3(0),8 3.08(0.03) 7358 1 38.49(0.05)
H 3 3

2. Cotton muslin sheeting, bleached : 21(1),2 16(1},2 : 0.,09(0.01) 73645 2 -
1 : :

3. OCotton muslin sheeting, umbleached : 21(1),2 18(1),Z : 1.10(0.03} 73645 -
: 3 :

4. Regenerated=cellulose rayon twill : 4(0),S 2(0),8 : 1.14(0.02) 7371 3 -

oy



TABIE II.

EFFECT OF FIFTY=-VOLUME BATHS OF POTASSIUM PERMANGAHATE
IN FOUR HOURS ON THE ACETYL OF CELLULOSE~-ACETATE RAYON

Bleaching bath

3

e
.

ACETYL

Potassium :Sulfurioc: H * H "
pormanganate: aoid 15.0 ¥ 0.1°% c. : 26.0 ¥ 0,1° c. : 40,0 * 0%,
: H H b
Molarity :Molarity: Percentage iPercentage : Percentage :Percentage : Percentage  iPercentage
3 :+ of original :of residual: of original :of residual: of original sof residual
2 : fabric Pabric ;. febric s fabric : fabric : fabric
3 : :
0.0000 0.0000 : 38,40(0.09)* 3845 : 38.47(0,01) 3846 + 38,44(0.,02) 3846
0.0200 0.,0000 : 38,96(0.12) 3849 t 39.17(0.04) 39.0 + 39.39(0,10) 39.0
0.0330 0.0000 : 39,04(0.11) 38,8 1 39.33(0.02) 3942 : 39,21(0.06) 39.3
0.0000 04,0500 : 38.46(0.05) 3845 1 38.41(0.03) 3845 : 38.40(0.,02) 3845
0,0200 0,0500 : 40.05(0.18) 4043 t 40.28(0.06) 40.7 2 35,70(0.69) 3367
0,0330 0.,0500 1 39,79(0.22) 40,2 1 39,17(0.42) 40,8 3 o
) : 2 3

#fean deviations

#*xFabric too disintegrated for determination.

are within parentheses,

%



TABLE III.

EFFECT OF FIFTY-VOLUME BATHS OF POTASS:

3
$

Bleaching ) ' t
_ bath Cotton celiuloge® :
Potassium;Suifurio: T : :
permém= 3 2 ° T : :
‘ganate 1 : 6.0202%¢c. ¢+ " 25.0%0a°c.: w.0fo0n%c. ¢ 2504
. : 3 : t : Lt
*;"Molar'ﬁ;z tMolaritysPercentage :Por- iPercentage :Per= Percentagse sPer~ iPercentepe
: ' ) of scent~ ¢ of sgent= ¢ of soent- :  of
1 ¢ original :age of: original sage of: orlginal age of: original
t t fa%ri'c :resld=: fabric reside=g ra%ric tYeBlid=: abric
] t : ual t ual @ - oqual e
s ] 1fabrio; sfabrios sfabric:
. ] ) H g 4
0.0000 10.09(0.01)%% 0,09 ; 0,08(0.01) 0,09 s 0,05(0.00) 0.06 3 0,11(0.0%
10,0200 20,11(0.01)  0.11 : 0,15(0.01) 0.15 ¢ 0,24(0,01) 0.2¢ 3 0,21(0.0]
0.,0333%as 20.15(0.01) 0.15 s 0.18(0.01) 0.18 ¢ 0.44(0.02) 0.45 : 0.45(0.0!
. H 3 4 t
0.0000 10,01(0,00) 0.01 3 0,02(0.02) 0,02 ¢ 0.01(0,00) 0.0L ¢ 0,04(0.0
,0.0200 £0.18(0.01)  0.18 3 0,17{0.01) 0.17 : 0,42(0,01) 0.48 s 0,42(0,0i
'0.0333%%% 0.0600 30.18(0.,02)  0.18 3 0.30(0.00) 0.31 3 0.48(0.00) 0.50 1 0.49(0,0
3 3 2 8

synpublished work of Minnie Lichte in this laboratory.
sxMoan deviations are within parentheses.
*20,0330M permenganate used with cellulose~acetate rayon.
sx+sWeshing effected by decantation,

TR e i
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£ BATHS OF POTASSIUM PERMANGANATE IN FOUR HOURS ON THE ASH OF THE FABRICS

ASH
¢ ]
2 " Regeneratedw-cellulose rayone : Cellulose~acetai
Tt : : t :
o _ L 0. t "o t + ° g ° ] ¢
1°ce ¢+ 15,0801°¢.: 26,0401 Cos 40.0%00 c. s+ 1B0F02"c.o: 26014
.t , ] t ] : N
sPer~ :Percentapge :Pere= :Percentage :Pere ﬁercenmﬁg sPere= peroentage sPer- :Percentage
sgente ¢ of soonte ¢ of toent~ ¢ of toent- ¢ of soent~ ¢ of
sage of: original tage ofs original iage of: original sape ofy originel :age of: original
sresid=: bric sresid=:; fabric ssresid-: fabric tresides fabrio srogid-s fabrio
ual t ual z ual ¢ : ual @ tual 1
rfabrio: sfabrioy - efabricy 1 fabrios +1abrios
: t : t :
0.05 &+ 0,11(0.02) . 0,11 s 0.09(0,01) 0.09 2 0.08(0.01) 0.08 ; 0.08(0.01) 0,06 ¢ 0.07(0.01
0e24 3 0.21(0.01) 0.21 ¢ 0.23(0.01) 0.23 : 0,48(0.01) 0,46 3 0.,42(0.00) 0,42 : 0.65(0.01
0.46 : 0.43(0.01) 0,43 s 0.42(0.01) 0.42 3 0.58(0.01) 0,60 : 0.48(0.02) 0.48 : 0.60(0.01
: ' t s 1 _ s -
0.0L 3 0404(0.00) 0,04 : 0.,06(0.01) 0,05 3 0.05(0.01) 0,05 ¢ 0.06(0.00) 0.08 : 0.05(0.0C
0,48 3 0.42(0,02) 0.44 : 0.,56(0.00) 0,57 : 0.56(0,03) 0.58°: 0.29(0.02) 0.29 : 0,23(0.0¢
0.50 1 0,49(0.02) 0.60 : 0.68(0.02) 0,72 3 0.68(0.01) 0,75 ¢ 0.17(0.01) 0,17 ¢ 0,19(0,01
t ] 3 t t







HOURS ON THE ASH OF THE FABRICS

Caellulose=acetate rayon

Cs ¢

40.0 ¥ 0.1° c.

]
H
H
2
$

2

H

H
16.0 : 0-10 Ce ¢

$

26.0 ¥ 0.1° ¢c.

3
¢
?

0.0 ¥ 0.1° ¢c.

T t?ercgntagg

tPer= Percentage

tPer= :Peroentage

tPor= zPerconta.Eg- sPepr=

fx_z_g- + of t0ent= ¢  of goonte= 3 of sgent= ¢ of toonte
10 ofr original iage of: original tage of: original tage of; originmal  agoe of
38id~: febric  iresid-s {abrid srosid=; fabrio jresid=: febrio  treside=
2l s ual t ual @ :r ual + ual
1brics :fabric: sfabrics :fabrios sfabric
a:z:'-‘ wt : -"':""‘ :-__—-
3.09 3 0.08(0,01) 0.08 : 0.06(0.01) 0,06 ; 0.07(0.01) 0,07 3 0.04(0.00) 0.04
D428 3 0,46(0.01) 0,46 1 0.42(0.00) 0.42 ¢ 0.65(0.01) = 0,566 : 0.93(0.01) 0.92
De42 3 0.58(0.01) 0.80 : 0.48(0.02) 0.48 : 0.60(0.01) 0.60 : 0.,48(0.03) 0.48
i H : 3 : ‘ t
0,05 : 0.05(0.01) 0.05 : 0.,06(0.00) 0.08 ; 0.05(0.00) 0.06 3 0.08(0.00) ©0.08
0,57 ¢ 0.56(0.03) 0.58 ¢ 0.29(0.02) 0.29 ¢ 0.23(0.03) 0423 : 0.26(0.01) 0.27
0.72 1 0.68(0.01) 0475 : 0.17(0.01) 0,17 ¢ 0.19(0.01) 0.20 3 0.30(0.07 J##0 .55
3 : ! 1







TABLE IV, EFFECT OF FIFTY-VOLUME BATHS OF POTASSIUM PRRM

BREAKING STRENGIH OF THE WET WARP OF TIE FAHBRI

3
) BREAKING STRE
Bleaohing % 1
bath ~ ] Cotton celluloses : Re
Totassiumtouliuric i t T t
perman- ¢ acid t t 3
gamate + 15.0%¥0.1%¢c.: 25.0%02%c. : 20.0%02%c.+ 15.0%0a°
: ] ) e s :
Nolaritvy siMolarity : Pound sPeroent= g Pound srPercente ;3 Pound .Percente , Dound  Pere
t t per & Bge : per : age t per t age t per . ag
: s dimoh ¢+ inoh ¢ ¢ inch ¢+ In 3 ~&
) ) 4 ' 4 t ' 3
0.0000 0.0000 ¢ 28(1)s% 100  ; 28(1) 100 ¢ B6(1) 100 : 30(1) 10
0.0200 0.0000  28(1) © 82 : 17(1) 61 2 15(0) 58 ¢ 20(0) 6
0,0333%#x 00,0000 ; 18(1) 64 t 15(1) 654 t . 8(0) 31 t 15(0) &
] 2 roe t J
0.0000 0.0600 s 26(1) 100 : 25(1) 100 t 24(1) 100 ¢ 28(1) 10
0.0200 0,0600 . 17(1) 65 : 8(1) 82 ¢ 8(1) 35 ¢ 16(1) 5
0.0333¢#x 0,0600 1 13(1) 50 t 2(1) 8 t A1) 17 1 12(1) 4
. . : 3 ) 3 3

#Unpublished work of Minnie Lichte in this laboratory.
»*Mean deviations are within parentheses,
*+%0,0330M permanganete used with cellulose-acetate rayon.
sxssDisintegrated. -
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JLUME BATHS OF POTASSIUM PERMANGAMATE IN FFOUR HOURS ON THE

OF THE WET WARP OF THE FABRICS

EREAKING STRENGITH OF WET WARP OF FARRIC

1 t
: Regenerated-collulose rayon* 1 Cellulose=:
] 2 % : ]
% 01% o . $,4:94 $ 40 : $ . .0 ' % .0
i.O - Ool G- 3 15.0 - 0'1 C- H 26.0 - 0-1 C. 4 40.0 - 001 G. t ) 1500 - 0.1 Co E ;
L $ . 3 : :
sPercent~ ¢ Pound ~sPeroent= ; round rercent= ; Pound sPeroent= , Pound sPorcent= , Poi
: age ) r 1 age t per s age . s per t Bge t per 1 age t  pe
: s %&h t =& t inch t == ¢ inch 3 1 inch : .i_.{
] : t T t
) 100 : 30(1) 100 t 29(0) 100 ¢ 29(1) 100 ¢ 20(0) 100 : 21
)) 58 1 20(0) 67 t  16(0) 56 s 13(0) 46 ¢ 18(1) g0 ¢ 18(
') 31 : 15(0) 50 t  2(0) 7 t 1 ¢ 16(1) 76 r 15¢(
H t H t :
) 100 : 28(1) 100 t 27(1) 100 + 27(1) 100 ¢ 20{0) . 100 t 20(
) 33 : 16(1) 67 :  T(2) - 26 ] 7(1) 26 ¢ 10(0) 50 : 6
) 17 ¢ 12(1) 43 ] 1 t 1 ] 7(0) 36 s ¥
N : t g t %







OURS ON THE

F FABRIC
t
@ rayon+ 3 Cellulose-acetate rayon
[ 2 ‘ ? 3
s . t 3 ¢
1%. ¢ 40.0%01%°c. + 1.0%0.a2%c. : 26.0%01%c. + 40.0%0a%c.
: 1 : 3 : . . s '
Eroent- ¢ Pound cPeroent= , Pound sPercente , Pound sPercent~ ; Pound s Percente=
age. ¢ per 1 age t per T age ¢ psr T aege t per : age
- t inch t inch ¢ inch ¢ inoch 3
] N g t
100 . 20(1) 100 : 20(0) 100 : 21(1) 100 ¢ 21(1) 100
56 r 13(0) 45 ¢ 18(1) 80 s 18(1) 86 t 16(0) 71
7 t 1 t - 15(1) 76 t 16(0) 71 : 12(0) 67
: t : 3
100 ¢ 27(1) 100 ¢ 20(0) 100 s 20(1) 100 t 20(0) 100
26 ¢ 7(1) 26 : 10(0) 50 : 6(1) 30 t  knk
: 1 s+ 7(0) 36 1 R g wERs
g ¢ t 3







TABLE V.

OF THE FABRICS

EFFECT OF FIFTY-VOLUME BATHS OF

4
)
Bleaohing ' )
: bath 3 Cc‘!‘-‘bon cellulose* z
Potaasium?ﬁi’furio s * 1 '
_ perman~ : aoid ¢ 4+ t 3 v ° 1
enate 1 : 16.0%0.1%°¢c. + 25.0%0.1%°¢c. + w.0%0.3%¢c. ¢ 150%
g . t t ] ¢
‘Molarity sMolsrity s Based on. :Based : Besed .on :Based : Based on :Ba.aed g pasad on
- R ¢+ original ton toriginal ¢ on '3 original 1 on 1 original
+ fabric treside: ?a%rio erosideg f&%rio -re“fdﬂ Tabric
4 H val @ ’ . 2 11_8;._2._ 't [y ual K
: :fabrice sfebric: fabrios -
1 Tt 2 ‘ T
0.0000 0.0000 :0,14(0.01)*# 0,143 0.14(0.01) 0.14 : 0.15(0.00) 0.16.: 0.81(0.C
0.0200 0.0000 - 20,88(0.02) 0489:: 1.94(0.05) 1.98 3 2.47(0,02) 2,51 3 2,84(0.C
0.0333%%% 0.0000 :1,36(0.03) 1.38 ¢ 3,54(0.02) 3.59 ¢ 5.66 {(0.,01) 3.71 3 4.88(0.C
. 3 : 't
T ‘3 gt 1

aUnpublishe d work of Mimnie lLichte

in this leboratory.
wtifoan doviations are givem within mrentheses.

#%20,0330M permenganate wsed wl th cellulose-aaetate rayon.
ssaToxtile too degraded for determination.
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OF FIFTY-VOLUME BATHS OF POTASSIUM PERMANGANATE IN FOUR HOURS ON THE COPPER NUMBER

FABRICS
=WWW
COPPER NUMBER
t z
2 Regenerated=cellulose rayonw t Cellulc
t 3 t t ¢
o 2 t . ’ . Iy s o N
o0¥oa%c. ¢ 15.0%0.1 c. : 25.0%0.1 c.: w.0%0a c. : .0%0a%cC. . o
L K : : t 2 ‘m
'd on :Baaed s Based on  :pased .+ Based on . t1Ba86d ¢+ Based on - sBased ; pased on  sbased : B
‘inal voriginal 1 on” -: original ¢ om ¢t original - ¢t om 3 original @+ on ¢ ox
wric ~re“'Td-g fabric sreside: fabrio _wresid=t fabric sresid-; fabrio sreside:
¢+ ual ¢ e oual : s uel .2 t ual s ual
:febrio: tfabric; ¢ £aDrio 1 :fabrio s efabriocs
t 1 S | s t
1(0.00) 0,16 .3 0.81(0.03) 0.81 1 0.87(0.02) 0,87 3 0.91(0,01) 0,91 2 3.22(0.11) 3.283 1
7(0402) 2,51 3 2.84(0.01) 2.85 3 4,62(0.02) 4463 : 4.90(0.01) 4,92 s 3.79(0.06) 3.78 1 !
3(0,01) 3471 & 4.88(0.02) 4,90 2 6.560(0.02) 6.54 ¢ 7.21(0.04) 7.46 ¢ 3.86(0.04) 3.84 : !
t : $ T t )
1(0,01) 0,18  0.99(0.02) 0.99:: 1,02(0.02) 1.02 : 1.14(0.05) 1.14 : 2.86(0.19) 2.87 3 1!
’(0.01) 3.59 4 4046(0c03) 4054 H 5.94(0.03) 6.02 4 6.10(0.03) 6051 210.81(0.31) 10.87 H 12
'(0.00) 5.56 5.78(0.0L) 5.90 : 7.31(0.05) 7.75 ¢ 8.00(0.06) 8,83 112.80(0.,11) 12.94 s 1!
2 : -8 8 i) $







IN FOUR HOURS ON THE COPPER NUMBER

¢ ‘
86 rayons t Cellulose-asetate rayon
3 : 1 ~ :
] i 2 H
1 Ce's 40,0 i 0.1 ¢C. H 15;0 2 0.10 Ca . 25.0 é 0.10 Ce H 40.0 i 0.10 Ce
t S K _ X
Based : Based on  :Based 3 Dased on  :pased : Based on  spased : baesed on  gBaced
on : original - s on ¢ original 1 on ¢ origimal : on g original' - : on
resid=-t fabrio tresid~: fabrio tresid-; fabrio resid-: fabric tre6ide
ual ¢ tual @ ~ : ual @ ¢ ual g : s ual
£abric s sfabrice - ¢ fRDrios efabrios sfabric.
.8 ‘ ot t : ‘ Tt -
0.87 ¢ 0.91(0.01) 0,81 : 3.22(0.11) 3.28 ; 3.02(0.06{ 3.08 ¢ 2.96(0.07) 2.96
4,63 : 4.90(0.01) 4,92 & 3.79(0.06) 3,78 t 3466(0.06) 3.67 g 3.59(0.03) 3.66
6.54 7._21(0.04) 7.46 » 3.86(0.04) 3.84 : 3.77(0.02) 3.76 8.87(0.01) 8.88
6,02 ¢ 6.,10(0.03) 6,31 £10,81(0.31) 10487 s 12.28(0.36) 12,46 : 11.04(0.28) 11.97
7.756 ¢ 8.00{0,08) 8.83 :12.80(0.11) 12,94 : 15,01(0.17) 15,66 : ok ,
g 2 . ot 2

e RN e






TABLE VI. EFFECT OF FIFTY-VOLUME BATHS OF POTAS!

e e e e S e e e e e

=
t
Bleaching ) t
bath : Cotton callulose* t Rt
PotassiumeSulfurio s 2 T )
perman~ 3 gold @ e t H
geuate 3 : 16.0%0a%c. + 25.0%0.a%c. : 40.0%0.1%°¢. : 16.0 % 0.1°
g 3 t H

L
Molarity :Molarity :Perceniage :Per- :Percontage :pPere :?eroegtage tPer= :Percentage P

2 t of scent- ¢+ of 10ente . of gcent~ ¢ of 20
: v original = sago of: oripginal :age ofy original rage of: original g
: + fabris  :con= :  fabrieé  sCon= 1+ Iabric  scom~ ¢ fabrio 1
3 t sbrol ¢ etrol @ ttrol '
s e sfabrio: sfebrics +1abrics £
: g t B ' R -
0.0000 0.0000 1 99.8(0.,0)** 100,0 ¢ 99.8(0.0) 100.0 ¢« 99.7(0.1) 100.0 :100,2(0.1) 1
0.0200 0.0000 & 99.2(0.1)  99.4 : 99.0(0.1)  99.2 ¢ 98,6(0.1)  98.9 s 99,8(0.0) !
0.083%e%» 0.0000 s 98.7(0.1)  98.9 : 98.7(0.2) ~ 98,9 ¢ 98.3(0.0)  98.6 ¢ 99.5(0.1) !
3 3 1 g
0.0000  0.0600 1 99.6(0.1) 100.0 : 99,65(0.1) 100.0 : 99,7(0.1) 100.0 $100,1(0.1) X
0.0200 0.0600 1 98.4(0.2)  98.8 : 98,1(0.0)  98.6 : 97.2(0.1)  97.5 : 96.8(0.2)
0.0333%#% 0.0500 1 98.2(0.1)  98.6 s 97.3(0.1)  97.8 : 96.6(0.1)  96.9 : 98,0(0.2) !
: : T : :

*Unpublished work of Minnle Lichte in this leboratory.
#xMoan deviations are within parentheses.
»+30,08308 permangenate used with cellulose-ncetatse rayon.
s+xsWashing effected by decantation,







OF FIFTY=-VOLUME BATHS OF POTASSIUM PERMANGANATE IN FOUR HOURS ON

ey

e e e S

60.

WELGHT

THE WEIGHT OF THE FABRICS

D e e e

b t

t Regoenerated-oellulose rayons t Cellulose=

: N : t t

3 H 4 4 H
0.0%0.1%¢c. + 15.0%0.2%¢c. :+ 25.0%0.1%°¢.: 2.0} 0,1%°c.: 15.0 % 1.0° ¢, ¢

H 14 4 2 2
entage Per-~ Percentage slPer= :lercentage sPer~ gberoentage :Per- 3POrOGHUAEO . 1Por= :Po.
of scent= 3 of 0ent- ¢ Of igente ¢ Of ioent= 3 of goent= ¢
{ginal :8ge of: original tage of: original  age of: original tage of: original  tAge oft O
abric :con= ¢ fabrio : con- ¢ fabrio : oont= ¢ fabric  : oon=~ 1 fabric 1 Son~ ¢

1Erol ' : trol : 2 trol i : Trol : : trol
¢IRbric: 2fabrio: sfabrics sfabric: 1fabrioc:

. : : , T :
7(0.1) 100.0 :100,2(0.1) 100.0 ¢ 100.3(0.1) 100.0 s 100.3(0.1) 100.0 ; 09.7(0.0) 100.0 ;
B(0.1)  98.9 s 99.8(0.0)  98.6 : 99.7(0.2) 99.4 1 99.65{0.1) 99.2 ; 100,2(0.0) 100.6 : 1
5(0,0)  98.6 » 99.5(0.1)  99.5 ¢ 99.4(0.1) 99.1 ¢ 96,6(0.1) 96.3 1 100.5{0.0) 100.8 ; 1

4 . t 4 ) ) ] ) t
7¢(0.1)  100.0 £100,1(0.1) 100.0 ¢ 100.0(0.0) 100.0 5 100,3(0.1) 100.0 : 59.8(0.0) 100.0 ;
2(0.1)  97.5 1 98.3(0.2)  98.2 : 98.6(0.2) 98.6 ;5 96.7(0.1) 96.4 ¢ 99.4(0.0) 99.8 :
6(0.1)  96.9 : 98.0(0.2) 97,9 ¢ 94.,3(0.1) ' 94.3 : 90.6(0.6) 90.3 5 98.9(0.0) 99,1

3 , s 2 : :







FQUR HOURS ON THE WEIGHT OF THE FABRICS

z
rayont H Cellulose~acetate rayen
4 2 H 14
4 3 H t o
'cor. 40.020a%c.: 15.0%120%c.: 26,0 % 1.0° ¢l s 40.0 2 0.1° c. .
: t t :
T=  gPeroentage gber= {i"Eroen’cage. 1Per= pPercentage iPer= pPercentago iPer—
rn'b- : _g:f_‘ tocnte _o_f scent= _g_i‘_ toent= o g_f"‘g" sqent=
‘© ofy original :age of: original sage of; oripirel :age of: original - :age of
o= fabrio ; ocon=- : fabric t gon~ ¢ fabrio t con- ¢ fabric ¢ oone
ol s : trol : trol i : trol i 3 trol
‘brios 1 £8brio: 1febrio: 1fabrio; rfabrio.
S . SR
3 .  J H 3 :
0.0 3 100.3(0.1) 100.0 ; 99.7(0.0) 100.0 ; 99.6(0.0) 100.0 s 99.6(0.0) 100.0
9.4 1 99.6{0.1) 99.2 2 100.2(0.0) 100.6 : 100.4(0.0) 100.8 $100.9(0.0) 101.3
;901 H 9606(00,1) 9603 100.5(000) 10008 4 100 4:(0 0) 100.8 H 99.8(000) 100.2
2 ¢ ‘ _ t H .
J0.0 3 100.3(0,1) 100.0 ¢ 99.8(0.0) 100.0 : 99.7(0 0) 100.0 1 99.7(0.0) 100.0
18.8 3 96.7(0.1) 96.4 : 99.4(0.0) 99.8 : 98.6(0. ) 98.9 ¢ 92.2(0.8) 92.5
14.3 + 90.6(0.6) 90.3 ¢ 98.9(0.0) 99.1: 96.9(0.8) 9642 3 54.5(b.4)rsxr 54,7
2 3 3 L3
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TABIE VII, EFFECT OF rIFfTY-VOLUME BATHS OF SODIUM
PEROXYDBORATE, 0.5 PER CENT AS TO SOAP, ON
Tl ACETYL OF CLLLULOSE-ACETATE RAYON

Bleaching
bath : ACETYL
Sodium +  After eight hours :
percxyborate: at 40,0 2 0.1° C.x ¢  Aftor two hours at 100° C.
H :
Normality : Percentage tPercentage: PercentageiPorcentege:Percentage
10f original 3of resid- :o0f original: of resid-~zof control
: fabric mal fabric: fabric :ual fabric: fabric
3 3
0,0000 $38454(0,01 )%k 38,0 £38,05(0.08) 38,34 100,0
0,0480 $38.22(0,04) 38,5 136.28(0.13) 37.33 97.4
0,09861 $37.92 (0.02) 383 131,07(0.31) 33450 87.4
Go.1441 137.69(0,02) 38.3 :27.16(0,12) 30.64 7949
0.1922 137.27(0.17) 38.0 222,77(0425) 26.96 7043

3 2

#Unpublished work of Jean Vivian Bower in this laboratory.
*#lloan deoviations are within parentheses.
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TABLE VIII. EFFECT OF FIFTY-VOLUME BATHS OF SODIUM PEROXYBORATE, Q.3 FER CENT AS TO SQA
OF THE WET WARP OF THE FABRICS

BREAKING STREﬁGTH OF WRT WARP OF FABRICS

t
¢
Bleaching ¢ ¢
__bath ' After eight hours at 40.0 ¥ 0,1° ¢. : After 4
Sodium ] t t ]
peroxyborate ¢ Cotton t Regonoratede s Cellulose~ t Cotton
: ¢ celluloaex +_cellulose rayon* : aocetate rayonx ¢ Cellulosex*
Normality ¢ Pound gPeroent= g Pound gPercente @ pPound gPeroent- t Pound sPercer
t 3_0% $ 8g6 of ¢ per 1 &ge ¢ &E t  per & age (
s ino ¢ oontrol ¢« inch ; control H oon ro]. s 1inoh : cont:
: 1 fabric t fabrio ¢ Tabrio~ t tebri
8 t s t
0.0000 3 25(1)es 100 ¢ 24(0) 100 : 17(1) - 100 : 21(2) 10¢
0,0480 s 19(1) 88 ¢ 21(1) 88 r 17(1) 100 : 19(2) 9(
0.0961 t 20(1) 87 ¢ 17(1) 71 s 16(1) 94 : 20(3) o
0.1441 t 19Q1) - 83 ¢ 14(1) 58 : 16(1) 94 t 19(1) 9¢
0.1922 ¢ 20(1) 87 ¢ 11(1) 46 s 16(0) 88 ¢ 19(1) ]
) 3 g 3

*Unpublished work of Joan Vivien Bower 1ln this leboratory.
suMetnn deviations are within parentheses.
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SODIUM PEROXYBORATE, Q.3 FER CENT AS TO SCAP, ON THE BREAKING STRERGIE

BREAKING STRENGTH OF WET WARP OF FABRICS

»”e

? t 0.1° €. t After twoe hours at 100° C,

t t t t
e s Cellulogew t Cotton t Regenerated=~ ¢t Collulogse~-
yons - : aoatate rayonx t  Cellulose# toollulose rayon* :8cetate rayon
oente @ Pound :jforoe;%_- s Pound aPeromg- : Pound :Perea%;- 1 Pound al’oroen%-
;g__a ] r t 8 H per .t &§0 O t pey Y : per t g0 O
ntrol s 1%5 : Gontrol :+ inoh o Oontrol @ 4inoh i Gontrol : inch : ocontrol
bric 1 ¢t fabric i ¢t fabric 3 ¢ fabric :+ febrio

: 2 s :
6o : 17(1) 100 ¢ 21(2) 100 : 23(1) 100 1aé1) 100
8 ¢ 17(1) 100 : 198(2) 80 ¢ 19(3) 83 3 17(1) = 94
71 : 16(1) 24 : 20(3) 95 ¢ 14(2) 61 e 16(1) 83
658 s+ 16(1) 94 :  19(1) 80 ¢ 12(1) 62 e 13(1) 72
46 t 16(0) 88 ¢ 19(1) 90 : 10(1) 45 e 11(1) 61

[ ) 3 ¢

1 this laboratory.







53.

TABLE IX., EFFECT OF FIFTY-VOLUME BA'HS OF SODIUM PEROXYBOPRATE, 0.3 FER CENT AS 1

COPPER NUMEER OF THE FABRICS

i

i

COPPER NUMBER

:
:
Bleaching 3
___beth 4 After eight howrs at ©.0 ¥ 0.1° ¢, : Afbes
- Sodium - 3 R 3 t
peroxyborate ¢ Cotton t Regeneratede 8 Cellulose~ ] Cotton
t oellulosox t 0elluloss rayone ¢ acetate rayon t cellulosex
Normalily  sPOTOEnUAEe tPer= PeroentAge tPoYr= sPEerCONtAze :Pere sLOICeItBRo bl
' of toonte 3 of scant= 3 of goent= 3 of 201
¢ original age of: originel Bge of: original tage ofr original sa
1 fabrio :'r%sid-a Tfabric  :roeid-: fADric - :'i-%sid-t fabric T
: t Ukl @ ¢ ual @ : s uRLl 2 N
¢ :fabrioe +£abrio tfabrio s o
: ' 3 _ 3
0.0000 30:18(0.01)#x 0,18 ¢ 1,10(0,05) 1.11 : 2.81(0.07) 2.98 : 0,14(0.02) ©
0,0480 $0.19(0.,01) 0010 aA1.3220.01) 1.34 ¢ 3,08(0,01) 3,08 s 0.33(0,02) ©
0.0961  10.27(0.01)  0.27 ¢ 1,96(0.08) 1,99 : 3,01(0.07) 5.04 : 0.45(0.08) 0
0.1441  10,30(0.08)  0.30 :‘2.24io.oz) 2,27 : 2,99(0,19) .04 3 0.60(0.05) O
001922  10,42(0,04) 0,42 ¢ 2.94(0.16) 2,98 p 8.01(0.07) 3.07 ¢ 0.62(0.02) ©
2 t 3 3

sImpublished work of Jean Vivien Bower in this Jaboratory.

ssMean deviations ere wi thin parentheses,
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FER CENI AS TO SOAP, QN IHS

COPPER NUMBER

:
b 0.1° c. : After two hours at 100° C.
[ ' : t :
= Cp Cellulose= 2 Cotton t Regemsratedw t Cellulcse~
ayon® ¢ acetate rayon = : cellulosex .~ ¢t eellulose rayon* ¢ acetate reyon
tPoxr=~ :Poroentapge :Per- :Percertage sPer- Percentage Per- sPorcentage sPer=
soemi~ ¢ of toent- s of roent- ¢ of soent~ of soent=
tage of: original :apge of: original dge oft oripinel 8go ofs oripginal Bge of -
sreaid~y S£abric sropid~:  fabrio tTepld=t  1abric sresider fabrio t YOS 1 G
t url 3 : ual = r val ¢ g val ¢ : ual
tfabrio s tfabrio s sfabrics 1 £80Ti0 s sfabric
s 3 ) %
1.11 5 2,92(0.07) 2.93 : 0,14(0.,02) 0,14 ¢ 1.04(0.02) 1,06 3 5.24(0.08) 3.26
L1e34 ¢ 3,08(0,01) 3,08 ¢ 0.35(0.02) 0.33 1.57(0.023 1.38 1 2,93(0.09) 3,01
1099 2 8001(0507) 3004 3 0048(0-08) 0046 I B 2009(0.02 zo 11 ‘S‘ 2068(0-10) 2.89
2.27 3 2Q99(0.19) 3404 3 0.60(0.05) 0.61 2044(0-00) 2048 3 2.48(0.02) '2'80
2.98 H 5.01(0.07) 3,07 2 0062(0002) 0065 H 2083(0.02) 2.89 ¢ 2.17(0.09) 2.57
¢ 3 : ) 3 -

1 this laboratory.
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TABLE X. EFFECT QF FIFIY-VOLUME BATHS OF SOILUM PEROXYBORATE, OS5 PER CEN!

O THE WEIGHT OF THE FABRICS

L
N | WEIGHT OF RESIDUAL FABRLCS
Blasaching @ o :
bath 3 After oight hours at 40.0 ¥ 0,1” c. 2 After tw
© T Sodlum ) t N t
peroxyberate Cotton ¢ Regenerated-~ . : Celluloso=-w t Cothon
' st oelluloge* ¢ cellulose rayont t acetate rayon :  cocllulosex

Yormalily :Porcente percente tPercente gboroent~ sPeroent~ ypercemt= Peroent= sporcen
sagae of sags of . sage of gage of sage of qage of  mpge of  iape of
toriginal :oonbrol soripginal : conmtrol roriginmal : control :original : contw
: fabrie : fabric . fabric : fabric ¢ fabric : fabric ¢ fabric : fabri

t iR ] . B 4
0,0000 310041(0s1 )% 100,0 3 99.,0(0.1) 100,0 ' 99.4(0.0) 100.0 1 100,2(0,1) 100
000480 s 9903(0.1) 99.2 98.5(0.0) 99.5 b ] 99.5(0.1) 99.9 4 9901(0.2) 98
0.0961 "8 99‘0(0.0) 98-9 H 98.8(0.1 9905 i 99Q°§001) 9906 $ 98.5(0.2) 98
0.1441 ¢ 99.0(0.0) 9849 1 968.,5(0.1 99.6 ¢ 98.4(0.1) 99.0 ¢ 98.2(0.1) 98
0.1922 ¢ 98,9(0.0)  98.8 1 98,6(0.1) 99.8 ¢ 98.0(0.1) 98.68 ¢ 098.1(0.0) 97
g © 8 18 €

Anpublished work of Jean Vivian Bower in this labaratory.
xsMean devietlons ars within parentheses.
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UME BATHS OF SOTIUM PEROXYBORATE, 0.3 PER CENT AS TO SOAP,

E FABRICS
WEIGHT OF RESIDUAL FABRILCE
. H
0.0 £.0.1° c. | : After two hours at 100° C.
N ¢ t 3
ded=- ¢ Collulose-# e Gotton t Regenerateds : Cellulose»
rayon® t asetate rayon 1 ¢collulosex t eslluloge rayon*t ¢ acetate rayon

orcent=. tPorocnte §Poroont= :POroent= $Peroente Porotnt= $PeY0oite 3 POTOOITE~ 3 POroerk e
\ge of sege of :8ge of sage of - qage of wage of :age of | age of  iage of
gontrol soriginal : omtrol soriginel ¢ control soriginal : control sariginal g control

fabric ¢ fabrio ¢« fabric ¢ fabric 1 febrio ¢ fabric ¢ fabric

¢« fabric : fabrio
. t ] ]

10040 '3 99.4(0.0) 100.0 ¢ 100.2(0,1) 100,0 3 98,56{0.0) 100.,0 ¢ 89.2{0.0) 100,0
99.5 '3 99.3(0.1) 99,9 ¢ 99,1(0.2) .98.9 ' 98,4(0.0) 99.9 s 97.2(0.2) 98,0
9945 5 9940(0s1) 99.6 1  98,6(0.2) 98,3 3 98.2(0.1) 92.7 ¢ 92.8(0:8) 95,6
99,6 ¢ 98.4(0.1) 99,0 ¢ 98.2(0.1) 98,0 : 98,0(0.2) 99.6 ¢ 86.6(0s2) 29,3
996 - 32 98.0(0.1) 98.8 ¢ 98.1(0.0) .97.9 ¢ 97.8(0.1) 99.3 ¢ 84.5(0.3) 8642

X z ] s

in this lebaratory.
Be
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TABLE XI.

EFTHCT
ON THE

OF FIFTY-VOLULF: BATHS OF CALCIUM HYPOCHLORITE
ACETYL OF CELLULOSE~ACETATE RAYON

it

3

Calcivm hypochlorite: Time :Temperature: Acetyl
3 s 3
Initial ¢ Final : Hour : _‘_’_(_J_. : Porcentage : Poroentage
normalibynormelity s H : of original ¢ of residual
:of blank : : : fabric : febrig
: H H
0.,0000 00000 : 2 :25.0 ¥ 0.1 : 3B8.36(0.02)# 38 (46
0,0970 0.,0955 3 : : 38.49(0405) 38,58
H H H
0.0000 0.0000 : 4 3:25.0 2 0,1 : 38.,39(0,02) 38,49
01040 0.09876 3 : :  38.45(0.20) 38,53
H 3 H
0,0000 0,0000 : 4 3:40.0 * 0.1 : 38.44(0,02) 338,58
0.1028 0.,0802 : : : 38.69(0,05) 39.15
H ¢ :

#ilsan deviations are within parentheses.
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TABLE XII, ZEFFECT OF FIFIY-VOLUME BATHS OF CALCIUM HYPOCHLORITE ON
THE BREAKING STRENGTH OF TIE WET WARP OF THE FABRICS

3 S H H
¢ Celcium hypochlorite : Time :Temperaturae: Freaking strength of wet warp of fabrie
Fabric § : ! :
3 Initial :Final normaliby: Hour : Lc. :+ Pound ver inch t Pgrcentage of
snormality:  of blank 3 H : s control fabric
Cotton cellulose=*: 00,0000 0,.0000 : 4 25,0 ¥ 0.1 : 22(0 )= 100
-t 0.1008 0.,0973 : : : 18(1) 82
:  0.0000 0,0000 4 :40,0 2 0.1 22(0) 100
: 0.0993 0,0725 : : P 8(2) 36
$ ] H H
Regenerated= :+ 0,0000 0,0000 : 2 :25,0 20,1 : 25(1) 100
cellulose rayon* : 00,1000 0.0932 t : : 16 (1) 64
* b - 3 H H
+ 0.0000 0.0000 : 4 :35.0 Y 0.1 25(2) 100
t 0,1008 00,0876 H : s 1 4
2 H b H
t  0.0000 0.,0000 t 4 :40.0 * 0.1 ¢ 25(1) 100
: 00,0998 0,0725 H : 2 e 0
3 H $ ’ H
Cellulose- : 0,0000 0.0000 : 2 25,0 Fo.a 19(1) 100
acetate rayon : 0,0970 0.,0955 1 : : 19(1) 100
$ H H H
s 0,0000 0,0000 :+ 4 25,0 ¥ 0.1 19(1) 100
: 0,1040 0.0976 2 2 t 19(1) 100
$ H 1 3
s 0,0000 0,0000 :+ 4 :40.0}0.1: 19(1) 100
s 0.,1026 0,0802 : s 2 14(1) 74
- 2 H H

*99

#Unpublished work of liary Alexander in this laboratory.
*alfoan deviations are within parentheses,
***Disintegrated.



TABLE XIII,

EFFECT OF FIFIY«-VOLUME BATHS OF CALCIUNM HYPOCHLORITE

ON THE COPPER NUNKBER OF THE FABRICS L 4
H Calcium H t - tBarometrics .
1 hypochlorite ¢ Time :Tempsrature:pressure :3 Copper number
: $ 3 : H
Fabric ¢ Initial ¢ Final ¢ Hour : ©C, siillimeter:  Percentage : Percentage
snormalitysnormality: H sof mercury: of original H of residual
! sof blank 3 : : 3 fabric 3 fabric
: : : s 3
Cotbon cellulosexs 0,0000 0,0000 : 4 125.0 Y 0,1 ¢ 736.,5 : 0,11(0,01)#x 0,11
- :+ 0,0988 00,0924 2 t 739.3 : 0,50(0,01}) 0.51
: : '] : : :
2 00,0000 0.,0000 ¢ 4 :40.0 i’ Dl ¢ 736,0 :  0.08(0,01}) 0.08
+ 0.08%1 0,0851 1 3 s T36,5 : 1.66(0,02) 1.69
H H 3 3 :
Regenerated- : 0.,0000 0.0000 : 2 :25.0 2 0.1 : T736.5 s 0.58(0.01) 0.58
cellulose rayon* : 0.,1003 0,0939 : ] 1 73645 3 5.,14(0,08) 5.16
: } 2 : ) :
Cellulosa-acetate: 0,0000 0.,0000 : 2 125.0 f Oesl ¢ 747,0 : 2,98(0.,05) 2,99
rayon t 0,0970 0,0955 2 t T38.6 3 3422(0,11}) 3.23
3 : : F ]
t 0.,0000 0,0000 3 4 3:25.0 F 0.1 : 747.0 : 2.98(0.04) 2,99
t 00,1040 0,0975 : t T4l.,5 : 3091(0.04) 3.92
H H $ 3 : :
¢ 0.0000 0.0000 = 4 :140.0 ¥ 0ol 738.6 $ 3.06 (0.04) 3.07
: 0,1026 0,0802 : : : 741,5 : 5.58(0.22) 5465

L2

*Unpublished work of Mary Alexander in this laboratory.

*#Mean deviations are within parentheses.

*LS



TABLE XIV, BEFFECT OF FIFTY=VOLUME BATHS OF CALCIUM HYPOCHLORITE ON THE
WEIGHT OF THE FABRICS

: Calcium : : : -
¢ hypochlorite ¢ Time :Temperature: Veight
$ $ H $
Fabric ¢ Initial ¢t Final ¢ Hour 1 _‘_’_(}_. 3 Percentage ) Percentage
snormalitysnormalitys 3 : of original H of control
t : of blank: : 3 fabric s Lfabric
3 H F H
Cotton cellulose*: 0,0000 0.0000 3 4 :25.0 :"_ 0.1 13 99 48(0,0 )%= 100.0
: 0,1000 0,0879 1 : : 98,3(0.1) 5845
H 2 : H
: 0,0000 0,0000 1 4 3:40.0 ¥ 0.1 :  99.7(0.0) 100.0
s 0,0996 0.0838 : H H 98.1(0.0) 0844
. H 3 H H
Regenerated~ : 0.0000 0.,0000 : 2 125.0 ¥ 0.1 s 100.0(0,0) 100,0
cellulose rayon* 3 0,0991 0.0851 3 : : 99.7(0.0) 99,7
2 3 3 H
1 0.0000 0,0000 : 4 :25.,0 ¥ 0.1 ¢ 100.0(0.0) 100,.0
s 0,1003 0.0755 3 : : 93,4(1.5) 9344
Cellulosa=acetate: 0,0000 0.0000 ¢+ 2 1125.0 * 0.1 : 59.7(0.0) 100,0
rayon : 040970 0.,0955 1 13 : 99.8(0.0) 10041
} 3 3 3
+ 0.0000 0.,0000 ¢ 4 :25.0 0.1 :  99.8(0.0) 100.0
: 0,1040 0.0975 ; ' 99,8(0.0) 10040
H 3 3 s
:+ 0.0000 0,0000 ¢+ 4 :40.0 20,1 :  99.6(0.0) 100.0
: 0,1026 0.,0802 ; s : 98,8(0,0) 0942
H H H b3

°8g

*Unpublished work of Mary Alexander in this laboratory.
*¥Mean deviations are given within parentheses.



TARLE XV,

59,

EFFECT OF FIFTY~-VOLUME BATHS OF SODIUN HeCHLORO=-p«TOLUENE-
SULFONAITIDE IN FOUR HOURS ON THE ACETYL OF CELLULOSE-
ACETATE RAYON

Sodium _I\E-chloro-‘g_-to Juenow:
sulfonamide

L]

3

:Tempsrature Acetyl
Initial @ [Final : Sc. + Porcontape : Percantage
normality : pormality H ¢ of origingl : of residual
: of blgm_g : ) f%bric ] fgbric

0.0000 0.0000  :40.0 ¥ 0.1 :38.44(0.02)* 38.58

: H :
0.1012 0,1012 F $38,43(0,05) 38454
0.1502 0.19804 : $38,44(0,03) 38,44
03148 0.3152 : $38.48(0.03) 38452

3 :

lean deviations are within parentheses.




TABLE XVI

60,

EFFECT O FLIMTY-VOLUME BATHS OF SODIUM N=CHLORO-

STRBHGTH OF THE WET WARP OF THX FABRICS

et s e

:Scﬁ:i'um Nwchloro=

v

p~TOLUBNESULFONAIMDE 11 FOUR HQURS ON THE BREAKING

¢+ Breaking strength of

:_E—toluefv{esulf‘onamide:Tempora‘bure: wot warp of fabrio

2

Fabric : Initial ¢+ Pinal 3 oc. + Pound 3 Percentare

snormalitynommaliby : 1 per ¢t of control
H 1 of blank H inch 1@ fabric
2 H 3

Cotton cellulose*: 0,0000 0.0000 225.0 ¥ 0.1 1 22(0)#x 100
: 0,0997 0,0997 s 22(0) 100
H H 2
: 0.0000 0,0000 :40.0 ¥ 0.1 : 22(0) 100
: 0,0997 0.0992 : 21(1) 95
+ 0,1986 0.,1936 : 22(1) 100
: 043357 043357 : 22(1) 100
H : 2
: 0.0000 0.,0000 100 + 22(0) 100
: 0,0112 0,0112 1 20(1) 91
: 0.0997 0,098l s 20(1) 91
: 0.,1983 0.1954 3 s 18(1) 82
: 0,2983 042823 ¢ s 17(1) 77

Regenerated- 1 0,0000 0.0000 :25.0 ¥ 0.1 : 25(2) 100

cellulose rayon* : 0,0997 0.0997 : 25(2) 100
t 02233 042238 3 : 23(1) 92
t 043357 043357 3 : 23(1) 92
: 0.0000 0,0000 :40.0 ¥ 0.1 : 23(1) 100
: 0,0097 06,0992 s 23(1) 100
s 042238 0.2238 : 18(1) 78
¢ 003357 0.3380 = : 18(1) 78
H b H
t 0,0000 0.0000 100 : 24(1) 100
H 0‘0112 0.0112 3 3 AuE 0
H 0.0997 0.0986 H s kuax 0
: 0,2238 lost : 3 Aelok 0
s 043387 0.3401 H § ke ¢}
3 H 3

v e ozt .
[ e irerrrimmpvere: . EXES% 2 N,

*Unpublished work of Mary Alexander in thie laboratory.
#¥Mean deviations are within parentheses.
*+¥Disintegrated,

Lp e gy



TABLE XVI,
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(Countinued)

:Sodiwn Nechloro=

[
«

¢

B s Breaking strength of
tp~toluenesullonemido:Tomperature: webt warp of fabric

H

Fobric t Initial ¢+ Fimel :+ Y C, : Pound : Percentape
snormallby inormelity :  per : of control
3 of blank 3 : inch fabric
3 N 3
Cellulase=acetate: 0.0000 0.0000 :25.0 ¥ 0.1 : 19(1) 100
rayon s 0.1011 0.,1014 3 :  18(0) 95
: 0.1905 0.1904 s 19(1) 100
s 043146 0.3149 : 19(1) 100
H H 2
: 0.0000 0.0000 3:40.0 * 0,1 : 19(1) 100
: 0,1012 0.1012 : : 18(1) 95
: 0,1902 0.1904 = : 20(1) 105
: 0.3148 0.3152 " : s 19(1) 100
:  0.0000 0.0000 2 100 : 18(1) 100
: 0.,0096 0.0085 1 : 16(1) 89
t 0,0994 0.0912 :  8(0) 44
: 0,1818 lost s 1 kK 0]
: 043201 0.2872 1 e 0




TABIE XVII.

EFFECT OF FIFTY-VOLUME BATHS OF SODIUM 11=CHLORO~p=TOLUE B~

SULFONAMIDE IN FOUR HOURS ON THE COPPER NUMBER OF THE FABRICS

tSodium Nbchlorofgr

sBarometrics:
:toluenssulfonamids :Temperature~ pressure

Copper number

-
.
]
»
2
.
.

e

Fabric ¢ Initial Fingl 2 ;SE' -Willlmete Percentage s Percentage
tnorma litysnormality: sof mercury of original H of residual
3 sof blank : : 3 : fabrie s fabric
: : ' 2 H
Cotton cellulose*: 0.0000 0,0000 : 100 :+ 750.0 © 0,06 (0,00 )% 0,05
: 00,0099 00,0028 : : 736,0 - 0,20(0.01) 0.20
s 0.,0987 0.09923 : s 738,86 2 0.29(0.01) 0.30
: 0.2013 0,1944 : T739.2 s O.38é0.04§ 0,39
s 0,3030 0.2972 s 745.4 3 0.67(0,03 0.68
H 3 3 s
Regeneratede t 0.0000 0,0000 :40.0 20,1 s 738.0 ¢ 0.61(0,02) 0,61
cellulose rayon* : 0,0997 0.0992 : : T37.7 s 0.65(0.03) 0+65
1 0,1999 0,1968 3 : T736.8 0.70(0.02) 0.70
: 0,3034 00,3002 : s T38.0 = 0,79(0.01) 0,79
3 : : :
Cellulose=acetate: 040000 0.0000 340.0 f 0ol : 73B.6 : 3,06 (0.04) 3407
rayon :+ 0,1012 0.1012 : T46.3 2.79(0.,17) 2.80
) : 0.1902 0.1904 : 7460 1 2.67(0.13) 2.87
1 043148 0,352 i 730.7 1 2.66(0.086) 2.66
s ] g 3
#Unpublished work of Mary Alexander in this laboratory.

*#loan deviations are within parentheses.

*29
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TARLE XVIII., LFFECT OF PFIFTY-VOLUME BATHS OF SODIUM
N~-CHLORO-p~TOLULNES ULFONAMIDE IN FOUR
HOURS ON TIiF WEIGHY OF THE FABRICS

Sodium N-chloro=p~- i

¢ toluensesulfonsmide:Temperature: Weight
H : H
Fabric s+ Initial ¢ PFinal O_Q. tPercontace : Percentage
snormality snormalitys sof original : of control
H sof blank : fabric s fabric
H . ‘2 2
Cotton cellulose*: 0,0000 0,0000 : 100 t 99.7(0.0)%* 100.0
t 0.0099 0,0098 : : 98,7(0,1) 99.0
: 0,1002 0.,1002 : : 98.2(0.1) 98.5
: 0,1997 10,1963 : : 98.0(0.0) 98.3
+ 00,2997 0.2994 3 : 98.,0(0.1) 98,3
H $ H
Regenerated- : 0,0000 0,0000 3:40.0 ¥ 0,1 :100.0(0.0) 100.0
cellulose rayon* : 0,0997 0.0992 : : 99.9(0.0) 99.9
t 0,1994 0,1982 3 : 99,8(0.1) 99,8
: 042999 0.2990 : t 99,7(0.1) 99,7
Cellulose=ncotate: 0.0000 0,0000 :40.0 ¥ 0.1 : 99.6(0.0) 10040
rayon : 0,1012 041012 ¢ 2 99,7(040) 100.1
: 0,1902 0,1904 $100.0(0.0) 10044
t 0.3148 0.3152 3 : 99.9(0,0) 10043

#Unpublished work of lMary Alexander in this laboratory.

*#}oan deviations are within parentheses.
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TABLE XIX. EFFECT OF STBAM IN 1.5 HOURS ON THE ACETYL
OF CELWLOSE-ACETATE RAYON

Il

3
Steam H Acetyl
Gauge preossures;Temperature: : H
H H H H
Pound per : °c. 1 Porcentage : Percentage :Porcentage of
square inch ¢ tof oripinal ¢t of residual :value at room
: : febric + fabric 1 bemperature
- Room : 38.34(0.04)* 36,49 100.0
10t 115.2 1 38.33(0.02) 38443 99.8
3
ot 134,56 : 38.02(0.08) 38420 9942
60 ¥ 1 153,0 : 37.63(0,01) 37,98 9847

#Jean deviations are within parentheses.




TABIE XX. EFFECT OF STEAM‘ IN 1,5 HOURS ON THL BREAKING STRENGTH
OF THE WET WARP OF THE FABRICS

——

SREAKING STRENGTH OF WET WARP OF FABRIC

Steam H
Gauge :Tempere: Cotbton cellulose, ¢ Cotton cellulose, : Regenerated=~ :+ Collulosew-szcetate
pressuresature ¢ unbleached : bleached : oesllulose rayon s rayon
s : : : 3
Pound : 9C. : Pound :Percentege : Pound :Percentege : Pound s Percentage : Pound : Percentage
per ¢ sper inch: of welue sper inch: of value sper inch: of wvalue sper inch: of value
Sguars 3 ¢ &t room : &t room : ¢ ab room : : =t room
inch s stemporature itemperaturs @ : bemperature : ¢ Yomporature
- room :67(4)* 100 : 66(5) 100 : 28(1) 100 : 19(1) 100
: : : 3
10%1  115.2 :65(2) 97  : 66(4) 100 : xE : 14(3) 74
3 : : : 21(2) 111
3 3 ? : 10(0) 53
2 s 3 : 15(2) 79
2 H H $
30 21 134.5 :47(2) 70 : 58(1) 88 : 27(1) 104 : 8(0) 42
3 : 3 s
45 F 1 1446 3x+ 3 A% : 24(1) 92 o
3 : z t
6011  153.0 :17(1) 26 1 35(1) 53 : 20(1) 77 ¢ 6(0) 52
3 3 $ H

#Mesn deviations are within parentheses,

**Values not determined,

*d9



TABLE XXI. EFFECT OF STEAM IN 1.5 HOURS O THE COPPER NUMBER

OF [HE FABRICS

.

—————

2

Stoam : COPPER NUMBER
Gauge :Tompers: Cotton cellulose, 3 Cotton cellulose, tRogenerated=cellulose 1 Cellulose-acetate
pressuresature unblesached : bleached : rayon 3 rayon

s e 3 H H
Pound : OC, :Percentage :Percentazo:Percentage :PercentagetPercentace sPercentage:Percentage :Parcentage
per T :of original:of resid- tof original:of resid- :of original:of resid- sof original:of resid-
square @ : fabric tual fabrics fabric sual fabrics fabric tual fabric: fabrie :ual fabric
inch s : H 3 : : s : H
3 : 3 :

- room  :0,24(0,01)=* 0.25 :0.12(0.00) 0.12  :1.08(0.08) 1.06 32,96(0.03) 2.97
10 21 115.2 10.28(0.00) 0,29  10,14(0,01) Ould 3 4= $3.12(0.06) 3.13
30 1 1345 11.,17(0.04) 1.24 :0.26(0,01) 026  31.62(0.08) 1.63  :3,85(0.03) 3.87
45 1 144,6 1 t A £2,76 (0.08) 2,7 1
60 21 153.0 :3.28(0,13) 3.55  11,05(0.,08) 1.05  13.97(0.15) 4,00 :3,77(0,01} 3.81

: 3 ] :

#oan deviations are within parentheses.
**Values not determined.

)



TABLE XXII, EFFECT OF STEAY IN 1,5 HOURS ON THE WEIGHT OF THE FABRICS

Steam H WEIGHT
Gauge :Temper-: Cotton cellulose, ¢ Cotton cellulose, : Regenerated=-csllulosc: Cellulose-acetate
pressure: ature : unbleachsd 3 bleached : rayon s rayon
: 3 : $ 3
Pound : ©C. :Percentage :Percentage:Percentage :Percentage:fercentage :Porcentage:Percentage :Percentage
per T iof originel: of value :of original: of value :0f original: of value :0f orizinal: of wvalue
square : 3 fabric : at room : fabric t at room : fabric s at room @ fabric : at room
inch $ H ¢ bemper- : : bempore : tempsr- @ s tomper-
H 2 ¢ abure : : ature ' t ature s : aturs
H ] H H
- room :96.73(0.,03)* 100,0 : 99.80(0,02) 100.0 :99.74(0.01) 100.0 199.61(0.01) 100,0
10 %1 115.2 :97.21(0.01) 100,56 :100,05(0.01) 100.3 & = 199.74(0.00)  100.1
30 § 1 134.5 :94.42(0.04) 7.6 3 99,95(0.04) 100.2 199,69 (0.03) 99.9 :99,53(0.06) 99,9
45 ¥+ 1 14446 : =% : sk 199,82(0.04) 100,1 @ #x*
60 31 : 99,67(0.03) 99.8  199.28(0.04} 99,56 :99.08(0.01) 99.5
3

153.,0 352,32(0.11) 9544

*L9

sMean deviations are within parentheses.
**Valuss not determined.
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DIscuss 1o
Oxidative Degradetion of Cellulose-acetate Rayon

Limitations of study of oxidation of cellulose-acetate rayon

Commercial cellulose acetate is a mixture of chains of different
degrees of polymerization'whose ecetyl value is approximately constant
except for very short chains where the preosence of the fourth hydroxyl
group becomes apparent (453). lie may expect oxidation to proceed at

different rates for the different degrees of polymerizaetion and always

at a surface of the fiber,.

Oxidation with potassium permanganste

A comparison of Figure 1 and Figure 2 shows that, while oxidation of
regensrated-cellulose rayon by potassium permangenate is more vigorous
then oxidation of cotton, the action of & solution of low acidity is
similar to the action of a neutral or slightly alkaline solution, and
for each textile the effect of temperature is usuaslly greater than the
offect of pli, as measured both by decrease in wet strength and increase in
copper number. It should be noted, howsver, that the cotton sellulose
used was an unbleached, desized organdie of light color and low ash; the
action of the bléaching agent was diverted in part to the ocolored impurities,

whoreas in the case of the regenerated~cellulose rayon and cellulose~acetate
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rayon, the full effect of the oxidizing agent was spent upbn the fiber.
However, for cellulose~acetate rayon, reported more resistant to oxida=
tion than other cellulosic fibers, we find by an examination of ¥igure 3
that pli is of far greater influence than temperature., The sharp difference
in reactivity is showm dramatically in Figure 4, which portrays the offect
of potassium permanganate on the weight of fabric. Illere again, for
collulose and regenerated~cellulose rayon the effact of pH and of tempera-
ture are of comparavive magnitudes, while T'or cellulose«acetate rayon the
offect of pii is predominante.

Dor;; snd Healey (125) studied the oxidation ol cellulose acetate
and of cotton linters with 0.04 N potassium permangsnate which vas 0.1 M
with respect to sodium carbonate or 0,05 M with respect to sulfuric acid;
they found that the copper number of cellulose acetate after five hours
had increased from 0.15 to 0.18 with the alkaline solution and to 0,53 with
the acidic solution, whereas that of the linters had increased from 0.10 to
3455 with the basic solution and to 3.33 with the acidie solution. Here,
too, the action of acidic and alkaline permanganate was similar for cotton
but the acidic bath was more deleterious to cellulose acetate than the
alkaline bath, although the cellulose acetate did not undergo as great an
increase in copper number os that observed in this simdy.

Wickerson (359) has developod a method for estimating the degradation
of cellulosic substances by hydrolysis and catalytic oxidation; he has
concluded by its use that the amorphous regions of cellulosic substances
are less resistant to ettack by acidic oxidant vhan are the crystalline

regions (360, 361, 362), Goldfinger, Mark, and Siggia (185) have recently
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confirmed this view, Nickerson stated that mercerization appeared to
increase the proportion of amorphous substance snd thus to render the
oerystellite more susceptible to hydrolytic attacke Turther, cellulose
acotate has been considered a more or less expanded structure which breaks
down rapidly, because its ester groups render the chaeins incapable of

association into impermeable cohesive units, Ridge, Parsons, and Corner

4(411) have pointed out that the degree of polymerization is lower for

colluloso acetate than for viscose or cellulose. Doreo and Healey (125)
showed that the presence of the ester groups afforded some protection
against oxidetion; but that eventually the copper number of completely
acetylated cellulose ineremsed to e wvalue comparsble to that for similarly
treated celluloses They sugpested that, inasmuch as the primary
alcoholic group was masked rather than converted to carboxyl (Xalb and
Falkenhausen (260)), hydrolyzed glucosidic secondary alcoholic groups were
oxidized to kotone; if this assumption is tenable, we may expect that
regenerated cellulose will be attacked more vigorously than cellulose
end, over & poriod of time, cellulose mcetate more completely than either,
Doréé and llealey have also pointed out that the presence of ketonic groups
may enhance the reducing properties of cellulosic substances. in examina-
tion of Tables IIL through VI indicates that the effect of 0,05 if sulfuric
acld in the ahsence of permanpgenate is negligmible, and it is only the
combinetion of seid end oxidant which brings about the great degradation
suffered by cellulose-acetate rayon.

Values of acetyl, shown in Teble I, are anomalous. Cellulosew

acetate reayon treated with aqueous permenganate shows slightly higher values
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than the unbreatoed textile, while that oxidized by escidic permanganate at
the lower temperatures shows a notjceable increase. The high value is
probably due to the formation of carboxyl groups which neutralize sodium
hydroxide during the determination of acetyl and are thus computed es acetyl,
At 40° C. the degradation is so great that experimental error conceals any
incroease,

The greater degredation of cellulose-acetato rayon by acidic per-
manganate was visually apparent; a hoavy coating of en oxide of menganese
formed and wms very slowly removed by reduction with scdium hydrogen sulfite,
Cellulose=~acetate rayon treéﬁ;ed with agueous permangsnate was decolorized by
sodium hydrogen sulfite much more rapidly, and the hand of the rinsed, air-

dried textile was softer than that bleached in an acidic tath,

Oxidation with sodium peroxyborate

Figure 5 indicates that cellulose is little alfected by oxidation
with sodium peroxytorate, either at 40 or 100° Cs; the difference in values
at the two temperatures is within experimentel error. Reeschou and Larsen
(397) noticed that o solution 0.013 H in sodium peroxyborate in the presence
of sodium hydroxide caused but slightly more degradation to wotton cellulose
than the alkeline solution without oxident, but that inereased degradation
oceurred when higher concentrations were used, especially above 0,065 .

In this study cotton cellulose showod a loss of only ten per cent of its
wat strength after two hours' oxidation at the boiling point of water in
a bath 04192 § to sodium peroxyvorate. The dif ferent results may be explained

by the use of sodium hydroxide by lasschou and Larsen.




Rogenerated-cellulose royon is anffected but little more at 100° C,
than at 400, but at both temperatures it is much more degraded then
cellulose, probably because of its yreater exposed surface. The similarity
of values at the two temperatures may be dus to the fact that peroxyboreste
is unstable at elevatod temperantures (87); thus, while the salt was added
in amount to pive the specified normslity in each case, the more rapid
decomposition at higher temperature undoubtedly resulted in e bath of
lower avallable oxygens

For cellulose-acetete reyon we have to consider, as before, the
opposing offectis of expanded structure and resistance of ester groups to
oxidation and the added factor of hydrolysis, At 40° ¢. hydrolysis is
slizht, but little more than one per cent oi acetyl is removed in a
0.1922 N bath, Ve may attribute a very slight decrease in wet strength
and in copper number (411) to this hvdrolysis., Figure 5 shows that at
40° ¢. celluloso-acetate rayon is more resistvant bto attack than is
cellulose., Figure 6 shows the observed loss of weight of celluloss-acetate
reyon snd the loss of weight cuused by hydrolysis in baths of zerc to 0.1922 N
sodium peroxyborate; the difference is apparently due to oxidation. Again,
comparing the value so found (0.9 per cent) with the value for cellulose
from Table ¥ (1le2 per cent), we £ind cellulose=acetate rayon more resistant
to oxidation, It is well to consider, however, that regenerated-cellulose
rayon, which shows a grester loss in wet strength and greater change in
coppar nunbor thean either celluleose or cellulose~acetate rayon, shows a

sroller less in weighte This suygjests the possibility that scdium per-
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oxyhorate will oxidize either primary or secondary aleoholic groups but
proferably the latter, for loss of welght is usually ascriboed to solution
of salts of carboxylic acids fommed during oxidation. fThus, cellulose,
with a more impermeable structure, offers only primary alcoholic groups

to the oxidunt; these are oxidized to carboxyl and dissolve in the alkaline
solution, but degradation of residunl cellulose is slighte During alkaline
oxidation enolization may occur at the carbonyl of the terminal anhydroe
glucose unit and cleavage of carbou~carbon linkasge may occur within the
anhydroglucose units This, of course, may occur aqually in cellulose and
regenerated-ceilulose reyon, and in cellulose acetate if the alcohol of
carbon three has not been esterified. The large available surface of
regeneruted cellulose allows oxidation of secondary as well as primary
elcoholic radicals; the formution of carbonyl groups results in a high
copper number, while destruction of hydroxyl groups destroys secondary
linkeges and results in deoreased strengbh. At 100° C. hydrolysis of
eellulose-acetate rayon occurs; saponiiication tends to lowsr wel strength,
but the observed lowering cannoi be ascribed solely to deacetylations The
wet strength of regenerated cellulose is approximately forty per cent of
its dry strength, whoreas Lthe wet strensth of cellunlose acetate is
approximately 60 per cent of its dry strength; complete hydrolysis of
cellulose acetate, without other aoction, mipght be expected to cause a

83 per cent lowering of wet strengthe If deocrease of wet strength is
proportional to deacetylation, for 0.2 N sodium peroxyborate ab 100° ¢C.,
vhere approximately thirty per cemt of acsetyl hes been removed, the loss

In wet strength caused by deacetylatlion will be only eleven per cent. A

sy [P i iiAcad . P P SIS
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loss of $9 por cont is nctually observed, or a loss of approximately
thirty per cent brou ht about by oxidation, Figure 6 indicates a loss in
weipht of 3.4 vpor cent caused by oxidation.

On the basis of this equation for the hydrolysis of sodium peroxyborate,
avat ¢ w03 ¢ B0 s w0, + 4t ¢ Be0T ¢ 204
a solution 041922 N with respeot to sodium peroxyborate will be 0.0480 N
with respect to sodium hydroxide. BSuch & concentration of alkali will
hydrolyze 10.3 per cent aocetvl from this collulose-acetate reayons loss of
acotyl, 1lle4 per cent, at this concentration suzgests that hydrolysis of
borax and soap also furnished alkali, fThus, the solution which oxidized the
cellulose-pncetate rayon became less alkaline ss hydrolvsis oeourred wntil
it was finally almost neutral. Inssmuch as the effect of s peroxide bleach=
inz bath is greater al higher pll, we mav conclude that the cotton cellulecse
and regenerated-cellulose raoyon wore oxidized under more vigorous experimental
conditions than cellulosc-acetate rayon. Ve way conclvde from its behavior
under condlilons prescrived that cellulose~acetate rayon would be more
degraded in a bath of pil such as that used vith the cellulosic textiles
and thet the degradation would probably exceed that undergone by cellulose
and regenerated~cellulose rayon.

Deorease in copper munber of celluloss-scetate reyon is & linear
funetion of hydrolysis, in accordance with the observation of Ridge,
Parsons, and Corner {411).

Thus, it would appear that with sodium peroxyborate, too, cellulose-
acotate rayon is resistent to mlld oxidation but much less resistant than
cellulose or regenerated-=cellulose rayon under more drastic conditions of

oxidation,
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Oxidabion with ealecium hypochlorite

An investigation of Tebles XI through XIV shows the effeot of
Oel N calcium hypochlorite in two and feur hours at 25 and 40° C. on the
acetyl of celluloseeacetate rayon end copper mumber, weight, and wet
strength of cellulose, regeneratsd-csllglose reyon, snd celluloso=ccotate
rayon. iere the cellulose acotate is again characterized by extrems
resistance, while the reported high susceptibility of regencrated-
cellulose rayon to oxidation by hypochlorite is confirmed. kidge, Pusey,
and Rowden (410) oxidized cellulose scetate with 0404 N sodium hypochlorite
at 25° C. and pii values ranging from 4.6 to 12; although degradetion of
cellulose was found to be rapid with neutral hypoohlorite, cellulosc
acetate was very resistant and showed no significant change in acetyl,
copper number, or strengthe After four hours, however, the cellulose
acetate showed a significant rise in copper number; it is unfortunate %hat
limitation of time did not permit this investigation to be carried further
in order to find out whether, upon prolonged contact with hypochlorite, the

csllulose-acetate rayon would be more degraded than celluloce and regenerated=

cellulose,

Oxidation with sodium Nechloro=-petoluenesulfonemide

Table XV shows that the totel acetyl of celluloscw-acetate rayon

remzined unchanged within four hours at 40° C. in concentrstions up to 0«3 N

i

ﬁ-chlorofgftoluenesulfonamide. Dxemination of Table #VY indicates

sodium

that, although cellulose=~acetate rayon is more resistunt to oxidation than
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regoneratod collulose at 25 snd 40° C. and equal in resistance to ccllulose
at these temperatures, at 100° C. it is rapldly degraded with incroeassing
concentration of reagent, although not so rapidly as regenerated-cellulose
rayon; cellulose is more steble than cellulose-acetate revon et this
temperature, Covper nuwber and woisht wore Tollowed only ab those
temperatures at which degradation, measured by wet strength, vms neither
excessive nor nile. Tables XVII and AVILI show that little or no change
occurred in either copper nuwber or weight. It ie of interest to note,
however, that the cellulose~acetate rayon increased in weight. This is
helieved due Lo absorption by thie reyon of the oxidant or its procuct of
reaction, p-toluencsulrionemide, since yellowing occurred and increased with

increasing coneentration of oxidant as is shovn on Specimen Sheot 1.

Catalysis in this study

In view of the emphasis placed upon metallic Sons zs catalysts
(pe T, 9) and the fact that the distilled water used in this investigation
convalned traces ol copper, it is necessary to ccnsider the effect of this
coppere Ridge, Parsons, and Corner (411) stated that copper and iron ash
are considered to be sc smell, il eight to ten milligrams for 100 g. of dry
rayon, that ecatalysis in bleaching is neglipible. Unpublished results from
this laboratory show that cellulose~acetate rayon washed once with distilled
water and sodium naphthenate decreased in ash f'rom an initial 0,08 to 0.04
per cent but increased in ten washings to 0,05 per cent; with sodium rosinate
the values were 0,05 and 0,08 por cent after one and ten washings, respectively.
If we essume this ash 4o be motallic, the inecrease per washing is of the

order of only 0.003 per cent, well within the limit, 0.0l per cent, set by
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iddge, Parsons, end Cornere. Perceutal increases in esh per weshing with
naphthenate and rosinete, respectively, are 0.001 and 0,003 f'or cotton end
0,002 and 0.004 lfor regenerated-cellulose rayon. I% is possible, of
course, that not all of the copper present in the water vwas precipitatod
as insoluble soap, but the megnitude of tie values indicates that we may

disregard catalysis,

Correlation between copper number and wet strength

Poth with regard to "oxycellulose" and "hydrocellulose", disagree=
ment exis*’cs as to relationship bebween copper nwder and strength.
Clibbens ot al (40, 92, 93, 411) found a definibe correlation belween rate
of change of copper number and strength of all the "hydrocellalosos" they
studied but none for "oxycellulose". Mall (206) stated thet greater
degradation was acoompanied oy higher copper mumber. Iless, ifeltzien, and
ifessmer (236) found that copper immbers of "hydrocelluloses" varied with
the method of their preparation. Figare 7 illustrates the change of
copper number with wet strength of cellulose, regenersted-collulose rayon,
and cellulose=acotate rayon treated with sodium peroxyborate. It is sean
that, while these lines ars, within expurimental error, of the general

equation, y = mx ¢ b, m is differsnt for each textile.
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Thermal Degradetion of Some Cellulosic Textiles by Steam

Loss of wet strength in steaming

The temperature abt which cellulose begins to suffer degradation has
been roportod as 140 to 150° C. (71, 268, 309, 330) but, as seen in
Table Xx, the bleached cotton cellulose used in this investigation showed
12 per cent loss in wet strength at 13445° C. and 47 per cent loss at
153.0°C. Unblenched cotion cellulose, of the same trade name as the
bleached, had 1ts wet strength redveced 30 per cent at the lower and 75 per
cent at the higher temperature. Increased wetting power of steamed une
bleached cellulecse (209) was also cbserved, liegenerated-cellulose rsyon
| vms apnrecisbly more resistent than cellulose to heat: its wet warp
strength was roduced only 23 per cent at 153,00 €, (ellulose~-acetate rayon
vetained only 42 por cenlt of its wet warp strength at 134.5° C, The values
at 115.2° C. are anomalous; %this temperature is near that at which acetic
acid volatilizes and the explanstion occurs that fluctuation in pressure
is involved here. Table XIX indicates that deacetyleation is low at this
and at hicher temperatures and cannot be hlamed for the loss in strength
unless nacetie aecid formed during hydrolysis stayed in intimate contact with

the Tiber and induced the observed loss of strength (94).

Lffect of siteaming on copper number

Fizure 5 shows that increasae in copper number did not follow decrease
in wet strength in all cases. The degradation of unbleached cotton cellulose

represented by decrease in wet strongth wes reflected by its increase in
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copper nunber, but while wet strength of regenecrated-cellulose declined
less than thal of ths other fikers, its copnor murher shovwed almost as
gproat an increase as tho copper number of unbleached cobton. The copper

number of cellulose=acetate rayon did not increago as strength decreased.

Change in weight of textiles during steaming

It is interesting to note, in Table X1IT, that welzht increased
vhen the fshrics were stesmed at 115.0° ¢, This apparent increase in
weight may be accounted for by the presence of residual size, less easily
removed Ly washing afbter the fabric had been heated. Loss of weight was
considerable only in the case of unhloached cellulose; loss in weight of
celiulosew=acetate rayon approximated loss of acetvl,

These results tend to place the decoumposition point of cellulose at
approximetely 130° Ce Viscose is, as reported, more resistent to heat than
cellulose itself, and cellulose-ncetate rayon is much more susceptible to

moist hoeat than the other cellnlosiec fibers.

Correlation between copper number and wet strength

It is shown in Pigure 9 that change in copper nurber induced by
steaming is & linear funcbion of loss of wet strength, with a different
slope for each textile. Comparison of Tigure 7 and Tigure 9 shows that m

for a givon textile waries with the reapent which brings about the change.

Color of steamed textlles

Specimen sheets II through V show the increasing color of the four

fabrics when exposed to increasing temperatures.

et rer= " o e o mpos e : i S s CrTm—
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‘rotection of cellulosie textiles during stoaming by starch size

"Pure" cellulose has been reported unuffected in color when subjected
to temperatures between 130 and 150° C. (56, 268). Beoause color developed
at 134.5° C. in tho bleached cotton os well as in the unbleached cotton,
it was suspectod that decomposition of stareh size might bae responsible
and might also account for decomposition of the fiber if acidic products
were formed. However, when breaking~strongth specimens of unbleached

‘ootton and bleached cotton wore desized with Taka=Diastase, steamed, and

broken wet, it was found that the strength of the sized fabric was in each
case greater than that of the desized. Xnecht and %gan (296) had reported
that starch and cutch protected bleached cotton during oxidation with
hypochlorous acide Rogers and Hays (414), however, discovered that greater
deterioration ocourred in new coibon sheeting than in desized sheeting upon
storage at high temperatures,

The data about the protective action of starch size in steaming
were collected after the main body of the work was completed and are not

roeady f'or presentation heree
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CONCLUS LONS

These conclusions have been reached on the basis of thoe work

embodised in this dissertation,

1.

24

Se

Oxidative Degradation of Cellulose=-scetate Nayon

Cellulose=~acetate rayon is more resistant than either cotton cellulose
or regenerated-=cellulogse rayon to mild oxidation, but it undergces
greater degradation under more drastic oxidation,

Regencrated=cellulose rayon is attacked more vigorously then is une-
bleached cotton cellulose by aqueous and acidic solutions of 0,033 I
potassium permanganate in four hours at 40° C. as indicated by increase
in copper number (6455 in aqueous and 7.69 in ecidic bath for
rogonerated~cellulose ravon; 3.56 in aqueous and 4,73 in acidic bath
for cotton ecellulose), by decreased weight (5.7'per cent in aqueous

and 9.7 per cent in acidic bath for regenerated-cellulose rayon; l.4
per cent in aqueous and 3.1 per cent in acidic bath for cotton cellu-
lose), and by lowered wet strength (complete loss for regenerated-
cellulose rayon; 69 and 83.per cent loss for cotton cellulose), but
temperature at which oxidation occurs is in both cases a more important
factor than pH of bath,

Oxidation of cellulose-acetate rayon by 0.033 M aqueous potassium pere
mangenate in four hours at 40° C. results in loss of wet strength of 43
per cent, but in a solution 0.05 M as to sulfuric acid, degradation,

assaeyed by rise in copper number (from 3 to a value greater than 12),

e e e et o goom o bt -
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by loss in weight (45 per cent), and by decrease in wot strength to
no measurable value, is considerable. Temperature is of much less

importance than pi in oxidation of cellulose~acetute rayon with

permangenate.

The apparent increase of acetyl in cellulose~acetate rayon by

potassium pormanganate may be due to neutralization of sodium

hydroxide during seponification by carboxyl groups formed during
oxldation,

The effect of sodium peroxyborate, in solution 0.3 per cent as to soap,
on unbleached cotton cellulose at 40 and 100° C. is negligible for cone
centrations up to 0.1922 N. Regenerated-cellulose rayon is attacked
equally and considerably at both these temperatures, inasmuch as 55 per
cont lose of wet strength occurred in a bath 0.1922‘§. The similarity
of results at both temperatures may be explained by the more rapid
decomposition of sodium peroxybofata at the higher temperature.
Cellulose=scetate rayon suffers negligible degradation in baths of
sodium peroxyborate up to 0.1922 N at 40° C. for oight hours. At

100° C. for two hours loss in wet strength is approximately 40 per cent;
ten per cent of this may be atitrilmted to loss of acetyl, the remainder
to oxidation. Inasmuch as oxidation with peroxide is enhanced in
alkaline solution, and ths alkelinity of the solution in contact with
cellulose~acetate rayon is less than that in contact with regenerated-
cellulose rayon or cotton cellulose because of exhaustion of alkali
resulting from saponification, it is concluded that in a bath of constant

pll greatoer than 7, at 100° C. oxidation would result in greater degradation
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to cellulose-acetate rayon then to either regenerated-cellulose rayon
or cotton cellulose.

Copper number of cellulose-acetate rayon oxidized with sodium
peroxyborate decreases. This is in accord with the observation (411)
that deacetylétion results in decreased copper numbef.

During treatment with O.I.E neutral caleium hypochlorite, cellulose-
acetate rayon is attaclked to no noticeable degree until it is oxidized
for four hours at 40° Ce3 it then loses only 26 per cent of its wet
strength, whereas under the same conditions cotton cellulose loses 64
per cent of its wot strength and regenereted-cellulose reyon is left
with no measurahle wet strength. Tn four hours at 25° ¢, cotton
cellulose loses 18 per cent and regemerated-cellulose rayon 96 per cent
of wet strength., Copper number and loss of weight in each case reflect
loss in strength,

In oxidation with sodium Nechloro-p-toluenesulfonemide, regenerated-
cellulose rayon is attacked more vigorously than eoither cotton cellulose
or csllulose-acetate rayon, neither of which shows any loss in wet
strength when oxidized four hours at 40° ¢. at concentrations up to 0.3 N,
At 100° c. regenerated~-cellulose rayon retains no wet strength even in
concentrations as low as 0,01 N, The wet strength of cellulose-acetate
reyon is decreased 11 per cent in 0,01 N solution, 56 per cent in 0,1 U
solution and completely in 0.2 and 0.3 N solution during four hours at
100° C. Cotton cellulose retains 77 per cent of its wet strength after
four hours at 100° C. and 0.3 Ef qupar nunber reflects decrease in wet

strength in all these cases studied,
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Cellulose=ncetate ravon inereases in woirht and iz yellowed when
oxidized for four hemrs at 40° €, with sodium M~chlero=p=
tcluenosulfonemide, probably bLecause of absorption of this oxidant

or its product, p=toluenesulfonanides
Thermel Degradation of Some (ellulosic Textiles by Steam

mbleachad cobton cellulose loses 75 per cent of its wet strensth
vhen steamed for 1.5 hours at 153° C. in contrast to bleached cotton
cellulose for which the loss is but 47 per cenb. Legenecrated-
cellulose reyon, which retains 77 per cent of its wet strength, is
more resistent to the action of steam than cellulose or cellulosee
gcetate rayon which retains only 32 per cent of its wet strength at
153° C.

it is suggested that the loss of strenyth of cellulose-acetate rayon
is brought about by the ncebic acid relessed upon hydrolysise

Depth of coclor of eanch textils increases as the temperature st which
it is steamed increases; unblecached cellulose steamed for l.5 hours
at 153° . is of a deap hrowan color.

“hen incremsnt in copper number is plotted apgainst decrease in wob
strength, a line of the genoral equation y 2 mx + b results; m is
shoun to be different for each toxtile and for each reagent.

Etarch size provides protection against the action of steam,.
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SPECIVEN SHEET 1
CELLULOSE-ACETATE IAYON BLEACHED WITH

SODIUM N-CHLORO~p=TOLUENESU LFONANIDE
FOR POUR HOURS AT 40.0 % 0.1 °c.
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SPEGIMEN SHELT 2

COTTON CELIULOSE, UNBLEACHRED
STRAMED FOR 1.5 HOURS

rpinal

!:h
e

-

Or

Room
temporature

115.2 %.

134.5 °%C.
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SPLCILEN SIUBET 3

COT'TON CELLULOSK, BLEACHED
STEAITD 1OR 1,5 HOURS

Original

Room
temporature

o
134.5 C,

(o}
1530 C.

1152 °C.
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SYECLLEN GHEET 4

REGENERATED CELLULOSE RAYON
STRANED FOR 1,5 HOURS

Room
temperatures

154.5 °C.

F
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SPECTHEN SIEET b

CELLILOSE=ACETATE RAYON
STEAMED TOR 1.5 HOURS

Original

Room
temperature

134.5 °cC.

153.0 °G.

115.2 9c.
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Tables of Lxperimental Data
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TABLE 1, WEIGHT OF SANMPLES

v e e
: :
3 Alredry :
Semple : weight Oven=dry welght
] 1 Determinad ¢ Caleulated
: t :
Number : Gram s Gram : Percentage 3 Gram
: : : :
: : :
3 : fe Cellulose=acetate rayon, :
: H Series A ] .
1 2 2,2839 2 : 242426
BS=1A t 242048 : 241649
2 : 22,2789 2.2371 98,17 :
3 s 2,2723 H 2.2312
4 t 2.2680 ¢ t 2.2269
: 3 s
BS~1B s 32,2088 : 2,1688
5 3 2,2835 202139 98.24 :
6 : 2.2794 1 3 242381
7 : 22993 3 : 2.2577
BS=1C : 242030 ¢ : 241631
: s H
8 t 2,2588 2.,2192 98.25 t
9 t 242577 3 s 2.2168
10 : 242551 3 : 222143
BS~1D 1 2.,2220 : 2,.1818
11 : 242250 2 2.1866 98627 :
12 s 343537 ¢ $ 22129
13 3 22321 : 261917
14 $ 2.3000 ¢ 2.2542 08,01 ]
15 $ 2.2520 : 2.2112
16 : 242310 ¢ $ 21906
: ? H
BS=2A 1 2,2187 3 2.1786
17 i 2.2900 262485 98419 :
18 : 242880 3 ] 2:2476
19 s 242929 @ s 2:2514
BS=2B : 2:2137 3 : 2.:17386
20 s 24,2848 ¢ 2.2444 98.23 ¢
21 3 242868 H 242454
22 : 22969 : 242553
BS=2C s 242186 ¢ : 2.1784
23 : 242780 3 2.2378 98424 :
2 3 :

N AR o .

*Rejocted observation.
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TABIE l. (Continued)

¢t Alredry :
Sample : weight Oven~dry vweight
H : Determined ¢ Calculated
Tumber : Gram s Gram s Percentage : Gram
3 s 3 %
H H :
24 : 2-2882 3 : 2.24‘68
25 t 2.,2702 : : 2.2291
BS~2D s 32,2128 : 21727
26 3 2.2880 202383 97 ,BI* :
27 t 22950 : 242535
28 : 2.2964 3 22548
29 2 248794 242389 98,22 :
30 .8 202982 3 . 2.2566
31 t 2.2960 ¢ : 22544
BS«34A 2 2,2161 : 241760
] H s
32 t 2.2823 242412 98,420 H )
33 : 2,271 : 262300
34 3 242837 H 2e2424
BS~3B H 202178 H : 2.1777
35 : 2.2664 242240 98,13 :
] ] H
36 3 2,751 : : 242339
37 t 2.2852 : 222438
BS=3C : 2,2103 : 21703
38 H 2.2891 H 2024?4 98018 b
&9 : 2.2749 : 242337
40 t 22,2694 : 242283
BS=3D : 242220 & ] 21818
41 3 2.,26035 1 2.2188 98,16 :
42 H 2'2753 3 H 2‘2522
43 t 2.,2719 2 3 242308
3 H H
44 1 2,2802 2.2386 98,18 :
45 : 2.,2638 3 242228
46 2 2,2790 g 242378
BS=4A t 2,1976 H 261577
47 H 2.2694 H 2-2268 98.12 H
) 3 3

v | PR i N
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{
TABLE l. (Continued)
: 1
: Alr-dry
Semple : weight Oven-dry welpht
H 3 Detormined : Calculated
: s :
Number : Gram : Gram + Yercentage H Gram
3 : s z
) ) z
48 T 2420694 H 24,2283
49 t 242698 H 2.2287
BS~4B 2 2.,2024 : 2.1625
50 1 2.2825 2 «2396 98,12 N
51 : 2,2747 3 2.2335
62 1 2.2682 s 2.22T1
DS-4C : 241834 : 2 e1439
53 : 242826 3 2 2402 08,14 H
54 t R.2889 & : 202475
55 : 2.2781L 2 : 2,2369
H] 2 3
BS~4D s 242042 : 2.1643
56 : 2.2658 202232 984,14 :
57 : 2,2714 : 242303
58 1 22,2594 3 242185
59 2 22,2710 2.,2285 98,13 :
! 3 :
60 : 2.2547 : 242139
61 : 242723 3 : 22312
BS=54 : 2,2108 ] 2.1708
62 3 23711 ¢ 2.2293 98,16 3
63 2 242595 ¢ : 242186
s 3 :
64 1 242480 H 2,2044
. BS~5B t 2,2167 : 2,1766
65 3 242723 3 2.2310 98,18 :
66 1 2.2883 : 2 2469
67 3 242660 2 : 22250
3 ) ]
BS«5B H 2.2120 H 3 2.1720
68 3 242805 242394 984,20 t
69 1 2.,2948 : 2.2533
70 2 22,2723 1 3 242312
BS~5D 1 2,308 3 241703
1 3 2
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TABLE 1. (centinued)
H t
¢ Alredry :
Sample : weight Cvon~dry weight
s : Determined : Calculated
3 : :
Number : Gram : Gram :  Percentage s Grem
) : 3 ]
H 3 t
71 $ 2.2757 : 2.2349 98021 H
2 3 2.2893 s 22479
T3 1 22708 : ¢ 2622907
T4 s 22776 ¢ 22359 98,17 ]
75 : 2.3781 : 2.2369
76 1 242789 [ 22377
BS=6A t 2.2410 : 242004
7 3 2427868 22371 08.18 H
78 s 28796 &+ : 242383
79 3 242809 H 242396
ES"‘GB H 2'2519 b 3 2.1915
80 1 242890 22487 984,24 : .
81 1 2,976 : 242560
82 H 2.2864: M 3 2.2450
PS=6C t 242404 : 261998
83 : 2,2888 242408 97,90 3
84 s 2.,2899 : 242485
85 1 2.2892 1 : 2.2478
BS=6D t 2.2358 s 261968
86 : 23106 22688 98418 ]
H ] 3
87 3 2.,2926 : 222511
88 1 242823 : 22410
89 : 22775 242365 98.20 H
90 3 24,2855 , : 2e2441
3 3 H
lean 3 98,19 :
Deviation 3 0.0% :

o as we

| Qe =S RRNT R
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TABIE 1. (Conbimued)

3 :
: Adredry
Sample : weight 3 Oven=dry weipht
: s Deternmined : Calculated
fumber : Jram 3 Gram + Porcentage : G ram
? f 1 3
21 1 22,3008 s s 242608
BS=TA : 2‘2185 H : 2.1797
92 2 202914: H 20251Q 98025 :
93 s 242347 : 2eR449
94 3 20294:1 $ : 2.2542
BS«TB : 2.,3176 ) 21790
95 : 2.,2718 = 242315 9823 :
96 1 2,2702 z 2.2307
97 H 202968 H 4 2.2568
BS~7C t 32,2152 : : 241787
98 3 229368 : 2,253l 98,23 3
99 : 2.2729 ¢ 3 22834
100 1 2.,3742 ¢ 3 402346
BS«~TD $ 202113 H H 2.1728
101 s 2,2921 22524 98.27 s
102 t 248845 2 H 242447
103 t 243044 H 202643
104 t 2.,2873 1 2.2480 98.28 :
108 t 2.2982 : 22582
106 H 2.2805 H H 202&06
H 2 :
BS=38A t 24,1930 3 2.1548
107 s 2.2865 2,2475 98,29 3
108 s 2,2904 : 2.25056
109 $ 2.2787 3 H 202391
BS=33 : 2,1912 1 201631
F t t
110 s 2.3000 3 2,2605 98.28 :
111 3 243092 : 2.2690
112 2 242949 : 262550
113 3 2,287T4 22487 898,31 H
BS=8C 3 2,1914 : 21533
3 3 s
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TABLE 1. (Continwed)
s H
: Airedry
Sample : woight s Oven=dry vieight
: H Dotermined : Calculeted
t : :
hamber s EEEE : Cram : Porcqgﬁg&g : Ezgg
1 3 :
: : 3 :
114 :t 242967 s : 2.2567
116 1 22030 3 : 2025631
BS=8D 1 2,1956 : : 241574
116 H 252827 $ 2.2424 98.23 b
117 12,2700 H : 2423056
3 2 :
118 s 2,2928 : : 242529
119 : 2.2608 : 242208 98423 :
120 t 2.2528 ] 3 22136
121 : 22607 3 : 242214
BS~9A : 242125 s s 241740
122 t 242497 3 2,2107 98.27 t
123 2 2.2572 : H 22179
124 s 202530 : : 262138
BS=9B : 242141 : s 241756
125 1 202568 : 2.2168 98.27 t
3 3 )
126 22,2912 t s 242513
127 2 242690 2 : 242295
BS-9C : 242060 : : 2.1676
128 1 2.28716 3 Re2319 98425 :
129 1 2,2686 : 3 2.2291
2 ] 3
130 s 2.2735 : : 242339
BS~9D t 2,2051 s : 2.1667
131 s 243789 : 28394 98,27 :
132 : 26,2909 : H 242510
133 3 242607 s : 22214
134: e 2Q2825 H 202421 98025 : .
135 2 2.3770 2 : 242374
136 3 2,3067 : : 2.2666
BS=104A 1 2.,3187 2 s 2.1801
137 12,2794 s 2.2398 98,26 s

..
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TABLE 1., (Continumed)

t ]
t Alr-dry :
Sample : weight Oven=dry weipht
: i Determined : Caloulated
: s . 3
Nwnber : Gram Gram ¢ Percentaye : Gram
: 3 3 3
3 : :
138 t 2.2738 : 262543
139 : 3.2736 3 242390
BS-~108B s 2,2197 : 2.,1811
140 2 2.2757 ¢ 242353 08,22 :
141 1 242670 3 2.2276
: H H
142 1 243776 2 s 242880
BS=10C : 242160 @ v : 261774
143 t R,2855 242450 98,23 ]
144 H 2.2666 $ e 2.2272
145 2 2.2703 3 s 22308
2 s :
BS~10D : 2.2142 : 261757
146 1 2.2890 3 242486 98,24 :
147 1 202947 t 242548
148 s 2,2773 1 s 22377 -
149 s 2,2877 3 2.,2483 098.28 :
: H 3
150 s 2.28700 3 : 22305
H ] :
Mean : H 98.26 H
Deviation 3 ] 0.02 :
H ] :
: t b. Cellulose=acetate rayon, :
: 1 Series B :
H : s
1 t 242670 2 3 22339
BS~1A 3 107539 H H 107086
2 s 2.2506 H 2.2175 9853 H
3 t 2.,2628 : 242199
4 t 2,2736 3 s 2432404
H H ]
BS~1B s 1,7339 = : 1.7086
5] t 242935 22589 98449 :
6 H 2¢2658 H . $ 2.2327
7 31 2,2484 3 242156
BS~1C 3 L, 7353 : 1.7100
3 1 2

gy

SR
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TABLE 1. (Continued)
: 3
t Alredry
Sample : weight 3 Oven=dry welzht
3 : Determined t Calculated
: : :
Humber i Gram = Gram ¢ Porcentage ¢+ Gram
1 1 t
8 1 22729 2.2401 98,56 :
9 s 242653 : 248322
10 s 2.2860 2 s 242625
BS«~1D 1 la7282 ¢ : 1.7030
11 : 2429156 3 22585 98,56 :
F s 3
12 s 2.2859 3 22525
13 : 243710 ¢ : 22378
BS~1B : 17448 = : 1,7199%
14 1 202858 3 22527 98.56 s
15 1 2.2731 T 22399
) ) 2
16 1 2.2733 ¢ : 2.2401
BS=2A : 1.8283 : 1.8016
17 : 242582 22259 98467 :
18 1 2.2609 2 2 2.2279
19 t 242615 3 : 2022856
] H s
BS=2B t 1.8216 ] 1.7949
20 : 2.2799 1 242472 98.57 ]
21 : 2.2802 : 22469
22 S 2.2866 ¢ . 2.2532
BS-2C : 1.8208 ¢ t 1.8031
3 t :
23 : 2.2482 22160 98.57 s
24 t 262574 3 202244
25 : 242836 : 204503
BS=2D t 1.8291 H 1.8024
26 2 2,2348 2.2019 98,54 3
H t s
27 : 2.2627 2 s 2.2257
28 t 2.2455 : 24,2127
BS=2E t L8318 $ 1.8052
29 t 242513 ¢ 22186 98,55 s
30 : 2423156 : 2.1989
3 : ]
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TABIE 1. (Conbinuned)
3 :
: Alr=dry 3
Semple : weight : Oven=dry weight
s 1 Determined. : Calculated
H : 3 3
lumbor ¢ Gram 3 Gram : Porcontage s Gram
: : 3 : 3
31 H 2.2363 H : 202036
BS=3A 1 1le8565 : 1.8294
32 2 262731 2.2408 98,58 H
33 : 242609 3 s 22279
34 s 202728 = : 242396
3 ] :
BSw3D 1 1.8522 2 s 1.8252
35 1 242642 2.2306 98.52 :
36 s 22624 = t 2.2294
37 t 22697 : 22346
BS=3C : 1.8578 ¢ : 1.8307
33 3 2,2610 s 2.2292 98,59 t
39 s 2.,20950 ¢ : 2.26564
40 t 242510 = : 2.2181
BS=3D 1 18366 3 s 1.8098
41 t 242870 22346 98.67 :
42 : 243667 : : 242336
43 : 2.2736 2 3 22404
BS=3E : 1.8608 : 1.8336
44 3 262710 : 242378 98.54 3
45 : 2,2809 : 2.2476
s H :
46 : 242767 ¢ : 202435
BS=4A : 107151 H H 106881
47 : 2.2923 : 2.2582 98,51 :
48 : 2,2812 : 242479
49 3 2.,2794 3 248461
$ 3 :
BS~48 2 17196 H 1.,6945
50 3 248868 1 2.2531 98,53 :
51 1 2.,2768 : 2.,2436
52 H 2.2900 H : 2.2566
BS=4C 2 17177 2 : 1.6926
3 3 :
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TABLE 1. (Contimed)
: 3
t Alredry :
Sample : weight 1 Oven~dry weight
2 s Detormined : Colculated
Humber ¢ Gram Gram : f@gggﬂ@éﬁg : Gran
3 3 s :
53 1 242598 2.2265 08,53 H
54 T 26,2600 2 : 242270
55 1 2.2880 : 242546
BS=4D s 1.7164 ¢ 1.,6913
i 56 1 2.2808 1 2..2469 98.51 H
B 3 :
57 H 2.2736 b H 202@4
58 H 2.3830 H H 202497
BSwdF: : 1.7222 3 : 1.,6971
59 2 242757 1 2.2416 98,50 :
60 : 242919 : 2.2584
Mean : 2 98.54% :
Deviation : : 0.02 s
61 t 2.9252 ? 22813
BS=54 : 2.1955 H 241540
62 :+ 203050 2.2613 98,10 :
63 : 243123 : 2.2686
64 : 248895 @ : 22560
BS«=5B : 2.,1926 ¢ : 241512
‘ 65 : 2.2878 2 2.2441 98,09 :
i 66 H 203057 2 H 2«92621
67 1 243242 3 : 22803
BS“'5C H 2'1960 H 3 80154:5
! 68 1 243273 & 242820 98,08 :
69 s 2.3080 ] 2 « 2644
70 t 2.2956 ¢ 1 242522
BS«5D t 2,1930 1 s 2.1516
71 t 2.3128 3 2.2704 98,17 :
72 : 2.,3200 : 22762
73 H 2.3242 H H 202803
74. H 2-2897 H 2.2469 98.13 3
75 : 203218 3 : 2.2779
76 ‘3 2.3180 : : 202742
3 2 3
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TABLE 1. (Continued)
¢ Alr=dry 3
Sample 3 weipht Oven=dry welrht
3 3 NDetermined : Calculated
H ] : :
yggpgg 3 Gram 3 Gram ] Percegﬁgﬂg s §£§§
3 1 1 :
s ) :
BS=6A 1 262462 : 242037
77 s 22887 2.2468 98.17 O
78 : 22836 @ : ¢ 242404
79 3 242800 : 242467
BS=6B t 242485 : 242060
H 2 H
80 : 2,2983 = 2.2565 98.18 ¢
81 s 242908 3 242475
82 : 22842 s 262410
BS-GC s 262402 & : 261979
33 3 242819 2,2501 98,18 :
84 3 2.2748 = s 2,2318
85 : 242827 = : 242396
BS~=GD 1 2.,2456 : 2 22032
36 1 202846 2 242520 984,14 $
87 : 242980 s : 242540
88 H 2.2819 H H 2.2588
89 : 202922 H 2.2495 98013 X
90 t 2.5025 ¢ : 242590
91 : 242878 3 H 22446
BS"?A H 2Q1082 3 < 2.1567
92 3 24,2959 3 2.2523 98,10 :
95 H 202858 2 -4 202426
94 t 22887 : : 22454
BS«~T8B t 2.1953 s : 241538
95 1 242077 ¢ 20,2644 98,12 :
96 : 2.2872 3 H 2.24:40
97 2 243048 3 H 262612
BS«TC 3 242020 3 221604
28 t 242048 202511 98,10 !
99 s 240754 3 s 242324
H ] 3
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TABIE 1. (Contimed)
3 Alr-dry 3 ,
Sample s weight 13 Oven-dry weight
: H Determined 1 Calculated
H H :
Mmmber 3 Gram : Gram s Percentagg : Gram
: s 3 3
100 3 24,2970 3 t 2+2536
BS«7D : 2.1933 : 2.,1568
101 2 2,3038 12,2600 98,10 ]
102 3 242375 s : 2 2443
103 s 28950 1 2.2516
104 s 242724 ¢ 22298 98,13 3
105 : 2,2966 s : 242532
106 : 2,2782 1 : 22351
BS=8A 1 2,2003 3 s 243372
107 1 2.2888 3 2,2450 28.09 :
s 3 :
© 108 s 242838 : 2.24086
109 1 242994 : 2,.,2559
BS-8B 3 24,3719 2 242290
110 t 26,5173 3 242723 98.06 :
1i1 : 2.0137 1 : 262700
112 1 243108 3 22671
BS=8C T 2.,2762 3 : 2.8332
113 s 2,3194 2.2766 98.11 :
114 1 24,3108 : 242671
115 : 2.3105 & : 22668
BS«8D : 2.2818 : 22387
116 2 243155 ¢ 2.,2705 98.06 s
117 : 2.2888 : 2.2455
118 1 242957 ] 262523
119 : D.2084 ¢ 22433 98,03 3
: t :
120 3 2,317 3 242733
121 3 242015 3 22482
BS~94 s 22673 3 : 2 e2244
122 31 2,3798 : 242373 08.14 :
123 3 2,2861 : 242429
2 ] ]

e
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PABLE 1. (Continued)
: s
3 Adr-~dry
Sample : weight Oven=~dry weisht
: : Vetormined Calculated
: 3 t
Mumber s Gram CGram t e reentage 2 Gram
: : t : -
124 s 242782 3 H 2.2351
RS=983 s 2.,2722 2 : 22293
125 3 22764 2 202338 98413 :
126 1 2,3013 = H 242578
127 1 2,3018 3 242583
RS=9C s 2,2697 3 t 2,.,2268
128 s 2,2774 2 242343 98.11 ]
129 : 22,2843 : 242411
130 : 2.,2820 t 2.2389
3S=39D H 2.2757 H H 2.2527
2 2 H
131 s 2.3017 248577 98,09 :
132 : 2.2837 H : 2 .24:05
133 st 2,2700 ¢ : 24,2271
134 t 2.2807 ¢ 242364 98,06 g
135 H 2.2695 H H 2.2266
H 3 :
136 1 2.2846 3 3 242414
BSw10A : 2.2843 : 242411
137 $ 2.2882 H 2.2453 98 .13 <
138 2 2.2762 3 : 2.2332
139 2 242669 t 2a224)
: H :
DE=10B 1 2.2837 12 : 2.2405
140 t 2.2302 @ 241964 98,09 :
141 t 222594 : 2.2167
142 3 Ze28B23 1 : 202392
BS=10C : 2.2893 : s 292460
H H H
145 H 2.2597 : 202169 98.11 3
144 s 2.2695 H 242266
145 3 242073 : 2.2148
BS=10D 3 2,281 =2 H] 2,2458
146 t 243110 242657 98,04 H
: 3 H
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TABLE 1. (Continued)

Alredry 2
Samplo : weight 3 Oven—-dry wolcht
: H Determined : Calculated
Tumber : Gram : Gram Porcentase : Grem
: 3 g :
147 3 Re20365 : 22433
148 t ReB790 : 242359
149 : 22857 = 202411 98.05 s
150 3 242957 2 : 22623
Moan : 98.11 :
Deviagtion : : 0.03 :
: : :
t t ©6e Cellulose-aceotate rayon, :
s H Series E :
1 2 28470 1 22803 97.16 :
BSe=lA : 2.2527 : 2.1905
BSw1B s 2.2767 2 : 24,2139
BS—IC H 2.2595 H H 2.1971
DS=~1D 1 262520 H 21898
2 : 243541 3 22905 9730 :
BS=2A s 242278 3 : 2.1663
BSw2B s 242345 2 : 21728
BS=2C : 242409 3 3 2.1791
BS=2D 1 2,7072 = 2 2.6325
3 : 243501 2.2862 97.28 :
BS~=3A : 2.2448 1 : 2.1828
1S~3B 1 242270 s s 2.1655
13S~3C 3 23695 ¢ : 242069
- BS~3D t 2,6880 3 3 2.6138
4 s 243366 2.2725 " 9726 :
BS~4A : 2,700 = : 2.6352
RS=4B : 22073 2 ] 2.1950
ES =40 t 2,2620 : 2.1996
BS“4’D 2 2.2841 H H 2.2211
s | 3
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TABIE 1, (Oontinued)
: Alr=dry :
Sample : weight 3 Oven=-dry weight
: s Deternined Calculated
: ] H
Number Gram : Gram s fgﬁﬁgﬁﬁﬂﬁi : Gram
5 : 243382 22738 97.25 s
PS=BA 1 2,7165 : 246415
L5 -58 : 2.2391 H : 2.1773
BSw5C : 242031 : : 2.2006
BS-5D t 242771 & : 2.2143
6 : 2.,3100 3 242458 97.22 :
BS~BA 3 242439 H 2.1820
BS =613 3 242459 o : 2.,1839
B -60 H 2024:17 H H 2.1798
BS-G]) : 2.254:9 H 1 2.1927
1 3 3
7 1 2,3040 2.2418 97.30 H
RS=TA P4 2.24:96 N s 2.1875
BS=TB 1 2,2408 3 : 2.1790
BS~TC s 2,2272 : 241657
BS-TD t 242345 : 2.1728
: : t
8 : 205137 | 2.2505 97027 3
DS=84 :t 2.6918 : 246175
RS~88 t R.2506 2 : - 2.1885
BS~8C t 2.2482 ¢ : 201861
ES~8D 1 42540 3 : 2.1918
H H :
9 T 2.3043 = 2.2385 97.14 3
BS=9A : 2.,2576 @ 2 241953
BS=9B s 22,2553 : 2.1931
RS=9C : 242511 : 2.1890
RS5~9D 1 26,2572 ¢ H 241949
10 t 2.,3238 s 22590 87.21 :
DS=10A ¢ 2,7267 : : 2.6514
BS~10B : 2.2739 : : 202160
BS~10C 3 2.,2860 3 202229
BS~10D : 2,2785 ¢ : 242156
3 : s
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TABIE 1. (Continued)

H
i Alr-dry
Sample : welight 3 Qven~dry weight
H H Detormined s Caloculated
: s s
EEEESE*—‘ Gram : Gram . : Percentage : Gram
s : : :
11 s 2.3095 200457 97.24 2
BS=11A : 2,7150 ¢ H 2.6401
BS5=11B : 2.2660 : 2428035
BS=11C : 2.2722 1 ] 2.2095
BS=11lD 1 242687 : 22061
12 s 2.2976 : 2.2314 97012 H
BS=l2A 1 2,223 : 241610
BS=12B : 22,6670 H 245934
BSw12C : 2.2203 : 241500
18=12D : 2.2130 : 2.1519
13 s 242934 2.2284 97.17 :
BS=13A : 2.2440 : 241821
BS=13B : 2.2450 : 241830
BS=13C : 2.2462 = ] 2.1842
BS=13D 1 22420 1 3 221801
14 s 2.3029 3 2.2387 S5T7.21 H
BS=14A 1 2.6917 : 206174
BS=14B 3 2.2551 : : 2,1529
BS=14C : 2.2459 1 s 241839
BS=14D : 2,2549 : 201927
15 : 243310 = 242652 97.18 :
BS=15A : 2,6940 3 : 26196
BS«158 1 242547 2 s 25,1925
BS~15C : 2,2588 3 2419656
BS=15D : 24,2527 : H 201905
16 2 2.3046 2.2399 97.19 :
BS=16A : 22,7046 : : 246786
BSwlOB 1 242927 3 : 202294
BS=16C @ 2,2967 = ] 2.2333
BS=16D : 2.2064 2 : 2.2330
: 3 3




171,

TABLE 1. (Contimued)
: Alp-dry :
Sample : weight : Oven=dry weight
: : Determined : Calculated
s : :
NMumber ¢ Gram ] Gram :  Porcentege : EEEE
: : t s
s 3 !
17 1t Re3217 1 2.2527 97.03 s
BS=-1TA : 2.2888 s 242356
BS~»l7B 2 242837 H 22207
BS=17C : 242854 : 242223
BS=17D : 2,23898 = : 242266
18 1 243155 2,2501 97.18 H
BS=18A 2 27542 3 1 2.6782
RS=-183 1 2,2909 s %2277
BS~=18C 1 24,2897 s H 242265
BS=18D : 2.2859 H 242228
19 3 23379 1 2.,2685 97.03 t
BS=19A : 2.7017 : 26271
BS=19B 1 2,2496 : s 21875
B3=19C 1 2.,2356 : 2 241759
BS=19D : 22460 ¢ : 241840
: s t
20 2 2,3365 3 242695 97.13 :
BS~204 "t 2,7535 ' ' : 26775
BS=200 : 242950 3 H 2.2317
BS=20C 1 242540 1t : 242307
BS=20D : 22969 1 s 242335
21 : 2.3285 = 242624 97.16 :
BS=21A t 2,2810 H 2.2180
BS«21B : 2.,2833 : s 242203
BS=~21C : 2,2839 : 22209
NS=21D 1 2.2697 : 242071
s 3 :
22 t 2,3406 3 242749 97.19 :
BS=22A 1 2,8107 : 207331
BS=22B 1 243536 : 2.2886
BSw22C 3 2.3572 2 : 22921
BS=22D 1t 2,3482 3 22834
H : :




172,

TABIE 1, (Continued)

¢ Alredry
Sample 3 weight 1 Oven=dry weicht
: H Doternmined ¢ Calculated
Jumber i Gram Gram 2 Egzggﬁgﬁg : Gram
3 H H H
23 a 3.5295 3 2.2625 97.12 3
BS=23A : 2.73h5 ¢ H 24,6600
BS~233 : 2.2770 H 22142
BS"’ESC H 2.2797 H H 2-2168
DBS«=23D : 2.2799 2 : 242170
24 1 243062 242411 97.18 :
BS~24A 1+ 2,770 : 2.6945
BS«24B 1+ 243073 = H 242436
BS«=24C : 242927 = : 242294
BS~24D : 2.2918 : : 242285
25 1 2.3151 2.2495 97.17 1
26 H 008704. : : OEM64
27 $ 00,9571 : 0.92307
28 : 0.,7540 : 0.7332
29 s 0.8304 s 0.8075
: ~ H 3
30 s 0.3304 H 0.8075
31 : 00,8969 = 2 0.8721
32 : 1,0134 ¢ 0.9879 07,48 :
33 : 1,0744 1.0447
34 : 0,9859 0,9587
H 3 :
35 s 0.9949 : 0.9674
36 s 1.03%4 : 1.0107
37 s 1.,0284 s 1,0000
38 : 0,9182 s 0,8929
39 s 08662 = 0.8443 9747 1
40 : 0.9053 = : 0.8803
41 s 0,9846 : 0.9574
42 t 0.9149 ¢ 0.38896
43 : 0.8900 : 0.8654
44 : 00,9906 g ] 09633
t 2 3




LT3,

TABIE 1. (Continued)

¢ Alr-dry

o _8s s s

Sanple 1 weight Ovonedry wolight
3 Detornined :  Calculated
: : :

Wumbor ¢ (ram 2 Gram 3 Percentage : Gram
45 : 0.9261 H 0.9005
46 - : 0.8763 3 048521
47 : 0.9618 00,9373 97040 :

48 3 06,9762 3 : 09493
49 : 0.8628 3 H 008390
50 s 10377 : 1.,0091
51 : 049531 : 0.0268
52 : 10076 ¢ : 0,977
53 : 1,0093 : 0.9814¢
54 1 048732 s 0.8491
58 s 0.8773 = : 0.8531
56 s+ 00,9179 0.8940 97 44 :
57 : 09673 3 0494086
58 : 08567 H 0.0331
59 : 0,9200 * 08948
60 s 0.9280 3 00,9024
61 : 045206 s 0489852
62 s 00,0696 ¢ s 08456
63 : 0.8528 : 0.3293
64 s 1.0959 1.0664 97631 :
65 s 1.1538 : 1.,1220
66 : 1.,1768 : 1.1443
67 1 1.1640 : 1.1318
68 H 1014% H H 101128
69 : 1.2431 : 1.2088
3 3 :
T0 S 101857 H : 101530
71 : 1.1405 1.1102 97.34 :
T2 : 11570 : : 1.1251
73 s 1.1490 : 1.1173
T4 s 1.0940 = : 1.0633




174,

TABLE 1. (cContinued)
s 1
¢ Alredry :
Semple & weight Oven-dry weight
: i Determined H Caloculatoed
Tumber ¢ Gram t Gram : Percentege H Gram
[ : 3 :
75 S 1.1465 3 H 101149
76 s l.1161 @ : 1.0853
77 i 1.0977 : 1.0674
78 23 1,1036 3 1.0750 97.41 s
79 s 1.2543 : 1,2197
e ] s
80 : 1.1904 : 1.1575
81 t 1.2630 : 1.2281
82 t 1,1369 : - 1.,1055
83 t 12383 : 1.2041
84 H 1.2370 3 H 1.2029
85 ¢ 1.,1750 1.1450 97.45 H
H H 3
Mean H : 97424 s
Deviation @ s 0.10 s
3 8 3
H t d. Cellulose=acetats rayon, :
3 : Series F :
H 3 H
1 : 243564 13 : 2.3951
2‘ H 2-3575 : H 2.2960
3 t 2.3398 2.2818 97,52 g
4 : 2.3385 3 : 22777
5 : 2,3442 3 2.2833
t H s
6 H 203447 H H 2028?)7
7 s 2,3318 : 2.2712
3 1 2.3305 3 2.2699
1] H 2.5346 H : 2.2759
10 : 243437 2,2851 9750 3
2 3 :
1l t 2,3637 o : 243022
12 s 24,3593 ¢ t 2.2980
13 t 2.3700 s 243084
14 : 2.3546 2 3 22934
15 3 243514 : 2429203
3 ] :




1754

TABLE 1. (Continued)
3 Alredry ,
Sample : weight Ovene=dry weight
[ 3 Dotermined : Calculated
s s :
Egpber : Grom H Gram H Percentage : Gram
: 1 3 :
: 3 :
16 1 2,3524 : 2.2912
17 1 240620 2 243010 97442 :
18 : 243687 : 242974
18 : 2.3622 H : 2.3008
20 : 23595 H 22982
21 t 2,3672 : 2.3057
22 : 243817 : 23198
23 2 De3430 2 3 242821
24 32,3289 22696 97445 :
25 H 203242 3 : 202638
3 ] :
26 3 243472 H 242862
a7 3 243367 2 s 22759
28 2 203549 2 3 2.2937
29 : 243431 3 3 2.2822
30 : 3-3423 H $ 2.2814:
H ] 1
31 t 243770 3 2.3118 97.26 H
32 : 243491 3 : 2.2880
93 31 B.3704 2 1 2.3088
o4 t 23686 @ : 23070
35 3 2.3688 1 t 243072
: ] H
56 H 2.3422 3 H 202813
37 H 2'3586 : : 2-2973
38 t 23318 262725 9746 R
39 1 243224 H 242620
40 1 208300 ¢ 3 202694
] s :
41 t 2.3328 : 242721
42 s 2.3516 ¢ : 22905
43 1 2.3436 s 22327
44 2 2-3417 3 2.2808
45 s 243503 22064 97.28
2 3

a» 2




176.

TABIE 1. (Continued)

: :
¢ Adr-dry
Sanple & weight 3 Ovon=dry weight
t s Determined : Calculatod
s 3 z
Womber ¢ Gram 3 Gram :+ Percentage : Gram
g : g :
: 3 :
46 s 2.3445 3 : 2.2835
47 H 2.3535 : : 202921
48 1 2.3462 2 22852
49 : 2.3610 : 2.2996
50 : 2.3514 g H 242903
3 H :
51 t 2,338 ! 262773
52 s 243397 3 2..2803 97 .46 :
53 1 2.,3328 3 3 2.2721
54 t 243319 s 2.2713
55 1 23400 : 242792
] 3 3
58 2 2.3339 3 2.2732
57 2 23413 3 : 2.2804
58 3 243396 ¢ ] 22788
59 t 2,0480 2.2867 97.47 ]
60 1 2,3594 2 : 22081
1 ) :
61 1 2.3416 3 : 22807
62 : 243435 : 242826
63 : 2.3339 12 : 242732
64 1 243481 : 262870
65 2 2.34.10 H H 22801
66 M 2.3388 H 202740 97«23 H
67 t 2.3455 2 H 202845
68 1 2.3443 : 2.2033
69 : 243425 3 H 222816
70 1 243479 H 20,2869
) : :
71 3 2.8544 : H 2.2932
72 32 2,347 3 ¢ 2.2068
73 3 2.3618 242977 97.29 :
74 t 2.3540 1 H 2.2928
75 : 2.3405 2 : 2,2796
1 2 3




TABLE

177,

1. (Continued)

:
Alr-dry :
Sample : woight Oven~dry weight
s ) Determined : Calculated
Number : UGram H Gram : }_’_e‘x_:g. entage : (Gram
: 3 :
76 1 243691 @ t 263075
77 s 209547 3 : 242835
78 s 243811 s ] 242997
79 ¢ 2,3682 ¢ : 23073
80 1 2.3686 1 243082 97445 :
81 H 2.34:?0 2 H 2.2860
82 H 2.3317 $ - 2.2711
83 : 243361 2 22754
84 b 2.3374: H 4 2 .2766
85 : 23475 2 22865
4 H H
86 1 2.3594 2 2.2981
87 $ 242985 ¢ 202403 0747 :
83 ' 2,3018 : 242420
89 : 2.3020 : 2.2421
80 b 2.3150 H M 202529
Mean 3 1 97.40 :
Deviation : H - 0,09 :
: 3 :
91 1 243140 = s 22485
92 : 2,2002 : 22341
93 : 2.,2960 s 2.2310
94 : 2.2058 3 ? 2.2211
98 H 2 02865 4 202229 97;22 H
3 : :
96 s 240036 : 2.2384
97 : 2,311 : 242496
98 s 82,3015 T 242364
99 1 2,3085 : 202432
100 s 2,3022 ¢ : 22370
: : ]




1784

TABIE 1. (Continued)
s :
1 Air-dry :
Sample : weight ¢ Oven-dry weight
1 : Determined 3 Calculated
] ] s
Number : Gram : Gram : Percentage H Gram
] H : s
101 3 2.3240 H 4 2.2582
102 2 243140 242485 87,17 :
103 1 243000 3 22349
104 H 2.3218 H H 2.2555
105 3 243222 : 3 22565
s z :
106 s 23087 3 : 2 42434
107 2 243083 @ : 22430
108 H 2-5017 b 4 $ 202366
109 t 2430528 =z 2.2423 87.27 t
110 t 2,3085 : 2.2432
3 H ¢
111 1 245066 2 : 242413
112 t 22929 3 1 242280
113 3 202728 H : 202085
114 : 2.2T70 1 2.2126
115 : 2.2816 0 2.2170
2 H :
116 : 242960 ¢ 242330 97.26 ]
117 1 Re2676 o : 2.2034
118 T 2.2551 s 20,1913
119 e 202799 3 202154
120 : 242460 3 : 2.1824
1 3 ]
121 : 22747 3 242103
122 H 202768 : H 202119
123 3 2.2702 2 242067 97,20 H
124 1 2.,2680 : 20,2048
125 : 2.2864 : 2.2217
1286 t 242791 2 : 221406
127 : 2.2540 s 241902
128 s 242617 : 241977
129 : 2423547 3 241908
130 : 2.2656 ¢ 2.2022 97.20 :
1

”»




179,

TABLE 1. (Conbimed)

i Alr-dry

:

Sampla & weight Oven~dry weishb

H s Detormined s Calculated
Tumber : Gram Gram s Porcentage 3 Gram

s 2 s :

1 3 3
131 1 242644 t 2.2003
132 1 2.2754 : 2,2110
133 1 02930 s 2422381
134 1 2.2730 : 2.2087
135 1 2.2670 s : 2.2028

: 3 :
136 : 243657 3 : 2,2016
137 s 2.,3018 3 2,2385 97.25 :
138 1 22,2930 : 242231
139 t 243064 1 : 242411
140 t 242990 : 242339
141 3 2.3042 2 : 2.2390
142 t 242985 3 2.2315
143 : 2,311 : 242457
144 s 2.2863 242214 97.16 :
145 : 23013 : 242362

[ : 3
146 1 243125 = : 2.2471
147 1 243059 3 2.2406
148 1 2,2958 3 242308
149 s 243090 % : 242437
150 3 243041 : 2.8338

i H :
151 : 243143 2.2468 97,08 :
152 1 2.3074 1 242421
153 1 23043 : 22301
154 t 2,3005 ] 2.,2354
155 1 24,2964 H 242314
1566 1 2,3016 : : 2.2365
157 t 2.3074 : 2,242}
158 $ 202993 2 2.2340 97.16 H
159 1 2.2960 : 242310
160 1 2.2994 : 2.2343

] 2 3




180.

TABIE 1., (Contimued)

: 3
¢ Adr-dry 3 : ,
Samplo ¢ weight : Qven=dry woight
3 s Determinsd : Calceulated
Mmbor : Gram H Gram H Peroanta&g H Gram
H H $ <
161 s 2.3006 : : 242355
162 1 2.3040 : 242388
163 1 242908 : 242260
164 1 242856 : 262208
1656 : 22840 3 2.2183 97.12 )
3 H :
166 t 2.3000 s 242349
167 H 2.2967 $ T 2.2517
168 t 242975 2 3 242225
169 : 263101 ] 242447
170 s 2.,3103 & : 2424408
171 3 3.3172 H 23516
172 H 2.3031 H 202365 97.11 H
173 s 22876 3 3 242229
174 2 2.3077 2 3 202424
175 t 24,3003 : : 2.2352
s t t
178 2 243047 1 ] 22395
177 3 2,3088 H 242435
178 t 242968 2 ‘ s 22308
179 1 2.2923 242282 97.20 2
130 t 22980 ‘ : 242330
: 3 :
181 $ 2.2958 2 z 242308
182 : 2.,2993 : 202342
183 t 28692 2.2043 97.14 s
184 : 222760 3 : 2e2ll6
185 i 202740 2 : 2.,2096
186 t 2.2059 22221 97.23 H
187 : 2-51]0 4 : 2.24:56
188 s R.2832 : 22186
189 t 202897 @ s 22249
190 1 242657 s 242016
] ] 2




181,

TABLE 1. (Continued)
: 3
: Alr=dry 3
Sample : welght 3 Oven=-dry weipht
t F Determined :  Caloulated
] s s
Nuwber 3 Gram 3 Granm t  Percentase : Gram
] t ) 3
: : :
191 H 2.2833 H H 202187
152 t 242846 = : 242199
193 : 202538 1 2.1892 97.13 :
194 3 22650 2 : 22009
195 3 22629 1t 3 21989
s H :
196 s 2.,2861 1 ] 242214
197 : 2.,2004 : 202159
198 3 242768 : 242124
199 1 2.2783 s 2.2138
200 : 2.,2056 2 2.2216 97.20 :
t : :
201 : 22775 2 s 22130
202 t 2.2852 : 2.2205
203 : 22722 3 : 202079
204 3 2.38Ll7 3 $ 242171
205 : 2.2783 H H 2.2138
t t : ’
206 : 23743 H 2.2099
207 2 2.3841 1 242184 97.12 :
208 1 R.3882 3 : 22234
209 13 2.2711 H . 2.2068
210 2 23797 3 s 242152
: 3 3
211 t 2.2813 t 2.,2167
212 : 2.2983 1 : 2.2333
213 : 242852 ¢ : 242208
214 t 2.2933 2.,2284 97,17 :
215 H 2.2888 H 3 20224:0
216 2 2.2884 : 2.2236
217 $ 3-2863 H H 202216
218 : 2.2923 3 H 24,2274
219 : 242864 s 262217
220 T 2.2918 t 2.,2269
3 ] 3




L82.

TABLE 1. (Continued)

: £
¢ Ar=dry
Sample : woight Oven=dry weight
: : Datermined ' Caloulated
Mumber : Gram Gram : Percentage Gram
221 H 2-2886 H 202254 97-24 3
222 1 242807 3 ] 2.2162
223 : 22807 ¢ 3 22162
224 1 22766 ¢ : 242122
225 H 2.2786 3 3 2.2141
2 3 :
226 1 202998 2 : 2.2545
227 1 242801 : 2.8156
228 1 2627784 ¢ 2428112 97.14 :
229 1 262792 3 : 24,2147
230 1 30796 3 : 2.2151
: ] :
231 3 2.2835 : 2.2189
232 t 2.3105 ] 242451
233 1 2.2934 : 2.2285
234 1 2.0141 s 2.2486
235 3 202948 2,2289 97.13 :
s 3 :
236 : 2.3254 3 : 2.2596
237 : 2.35166 : 3 2.2510
2383 : lel786 3 1.1450 87.15 :
239 s 1.1987 ¢ : 1.1648
240 : 1.1675 ¢ : 1.1247
3 ] :
241 3 1.2370 s H 1.2020
242 H 102565 H H 1.2015
243 11,2358 : H 1.2008
244 1 1.3092 l.2714 97.11 :
245 1 1le3530 3 : 1.314%
3 H 2
246 : 1.4843 : 1.4423
H H :
Mean 1 97.17 3
s 0.04 :
3 :

Deviation =
$




138,

(]

TABIE 1, (Continued)
i &
: 3
t Alr-dry :
Sample : woeight @ Oven=dry woight
3 s Detormined ) Calculated
? 3 s
Mamber ¢ Gram : Gram H Peroe'_:_l_t_a}gﬁ : Gram
: 3 : :
2 : H
3 8 0. Coellulose=ncebabe rayon, :
s 3 Series M H
: s ]
BS~1A 3 2,2573 H 202149
BS=1B 2 2.2555 1 : 2.2131
BS=1C $ 2.7T117 12 : 2.6607
BS-1D t 3.7136 3 2.6626
1 s 2.1663 3 21221 97,96 3
: ] :
BS=24 2 23517 : 22094
BS=2B s 242401 : 21980
BS=2C $ 2.,6950 1 : 2.6443
BS<2D s 2,3403 ' P 201982
2 3 2.1622 2.1205 98.07 3
] 3 H
BS=3A : 242549 H S 262125
BS=3B : 242471 : 242048
BS=3C 1 2.6960 : : 246453
BS=3D : 2,7063 : : 26664
3 : 2.1555 241137 98,06 H
] 3 3
BS“% $ 2.2443 H }H 2.2021
BS=4B : 2.2487 [ 22064
BS=4C 3 2,2448 : 242026
BS=4D t 242432 3 : 2.2010
4 T 2.1327 3 2.0916 98,07 H
3 1 s
BS=5A & 2,2367 s : 221947
BS=5B ¢ 240366 3 ¢ 241945
BS=5C : 2.6858 32 : 2.6353
BS=5D H 2.6886 H H 2.6381
5 1 2.1571 2.1153 98,06 )
] 1 3
6 H 1.1252 $ H 1.1040
7 s 1,1488 : 1.1272
8 : 1.1293 : ) 1.1081
9 s 1.,1370 3 1.11568
10 s 1.1292 3 H 1.1080
3 :




184,

TABLE 1, = (Continued)
: ? —
t AMredry 1
Sample ¢ weight Oven=dry weipht
3 ) Determined : Caloulated
Numboer : Gran s Gram ¢ Porcentage : Gram
: v 2 :
11 s 2,2486 2,2053 98.07 :
12 : 1,1221 ¢ : 1.1010
13 2 1.1430 3 ¢ 1.1215
14 t 1.,1400 s le1186
15 $ 1.2403 = 3 1.1189
) 3 f
18 s 1l.,1446 : 1.1231
17 : 242244 3 2.1832 98,156 1
18 H 1.1250 H H 101019
19 : 1.1256 : 1.1044
20 s 1.1234 @ 2 1.1023
: z 3
21 : 161280 ¢ . 1.1068
22 t 11,1385 H 111456
23 1 2.2422 3 22004 98.14 H
24 H 1.1282 2 H 1.1070
25 1 1.1240 = 2 1.1029
: P 3
26 : 1.1253 s 1.1041
27 : 1.,1260 ¢ s 1.1048
28 2 11340 s 1.1127
29 3 242329 ¢ 21896 98.06 :
0 1 1.1460 : 1.1245
] 3 2
31 2 11334 o : l.1121
32 3 11314 t 1.1101
33 H 1.1216 H H 101005
34 3 1.1378 H H 101164.
35 : 2.2867 3 2.2427 98,08 H
3 3 3
36 2 11372 ¢ : 1.11568
37 s 11275 $ 1.1063
38 t lol3l4 : 1.1101
39 : 1.1262 3 3 1.1050
40 : 1,1341 H 1.1128
3 s 3




185,

TABLE 1, (Conbinued)
I3 1 -
$ Alr-dry :
Sample : welght Oven=dry weisht
] s Determined 1 Caloulated
: 3 3
Mumber : Gram ¢+ Gram + Porcentarge : Gram
: 3 : t
s : 3
4.‘1 $ 2.2724 H 2'2282 98.05 4
42 H 1.1418 H H 1.1203
43 s 141236 : H 1.1025
44 1 141245 3 : 1.1034
45 s 1.,1376 : H 1.1162
2 1 H
46 s 1,1357 : 1.1143
47 1 2,2626 242110 98.15 t
48 : 11301 s 1.1089
9 : 1e1l263 2 3 1.1051
50 1 141223 3 H 1.1012
3 : 1
51 $ 1.1198 ) 1,09387
52 3 141100 3 1.0891
53 1 242441 242029 08416 H
54 2 Lal397 2 : 1,0986
b6 H 1.1290 H b 4 101078
: 3 :
56 s 141322 s 141109
57 t L.1188 : 1,0978
68 : 1l.1280 : 1,1068
59 2 242552 3 2402136 98.16 :
60 s 1.1206 H 1.09956
] ] 1
61 s 1l.1234 ¢ : 1.,1023
62 s 1,1295 : 1.1083
63 s l.1144 : 1.0934
64 s 1.1297 3 : 1.1085
65 $ 22495 2 242093 98.21 :
H 3 3
66 t 1.1116 : 1.0907
67 : 141300 | H 1.1088
68 t 1.1208 H 1.0897
69 : 1,1189 s 1.0979
70 t 1.1184 : 1.,0974
] t 3

s T —— e

R T e S T

B e Al SRR
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TABLE 1, (Continued)

‘=a t
¢ Alp-dry 2
Semple : weight Ovon-dry woipght
H : Dotermined t Calculated
s : !
Number ¢ Grem t Grem t Percentage 1 Gram
: 3 [ :
71 1 2.2321 241915 98,18 :
72 : 1.1360 & H 1.1146
73 $ 101224 H H 1.1013
74 1 1.1338 ¢ t2 1.1125
75 t 1,1256 ¢ : 1.1044
: ) :
76 : 1.1346 : : 1.1133
77 : 22367 @ 2.1957 98.17 :
78 s 1.1374 : 1.1160
79 s 1.1404 : : 1.1190
g0 : 1.1406 H H 1.1191
81 s 1.1325 t 1.,1112
82 : 1.1246 3 H 1.1035
83 2 2,2197 2.1796 98.19 :
84 t 1,1396 : 1.1182
85 T 1l.1221 s 1.1010
s : :
86 : 1,1244 : 1.1033
87 2 1s1282 : 1.,1070
a8 s l.1264 3 1.1052
89 H 202518 H 202099 98014 M
20 : 1.,1300 : 1.1088
91 t 1,1327 : 1.1114
02 H 1.9625 H H 109256
93 : 18170 : 1,7828
94 3 1.8100 : 1.7760
95 ¢ 2.2568 20,2164 984256 3
s s :
96 1 1.8041 : 1,7702
97 : 1.8164 : 1.7823
: t s
toan H : 08.12 ?
Deviation s 3 Ue006 :
3 3 3




107,

TABLE 1. (Continued)
: 3
¢ Alre-dry :
Sample s weight s Ovon=dry woight
s H Detexmined : Calculsted
: t :
Humber ¢ Gram : Gram t Percontage : Gram
3 H : s
: H :
: ¢+ T« Collulose-acetete rayon, :
: 2 Series N s
3 H :
1l s 2,321 : 2.2283
2 : 2,3120 : 2,2195
3 1 2.3232 22299 95,98 3
4 : R.3252 @ : 242322
5 3 2.5296 3 H 202364
3 H H
6 3 269316 : 242383
7 : 2.3506 3 248566
8 : 2.3514 H 242573
9 : 2,3410 ¢ 2.2479 96.02 z
10 : 2.3483 1 H 2.2544
1L 2 240493 3 z 22553
12 1 2.3122 : 2.2197
13 H 2.5814 H 3 2.2861
14 1 243237 ¢ : 242308
15 s 2,3540 242599 96,00 :
3 3 3
16 s 2.329) s 2.2359
17 t B,3411 2 H 202475
18 : 203517 H é 2.2576
19 : 2.3197 ¢ 242269
20 3 2.,0262 s 22332
21 : 243904 202943 95,98 t
22 1 2.3652 $ H 22706
23 2 2.3784 : 2.2833
24 ¢ 2.3685 H H 2.2738
25 2 2,3170 : 2.,2243
H 3 1
26 : 2.3081 H 3 2.2158
27 3 203341 242408 96,00 3
28 : R.3%46 3 3 242412
29 t 2.5311 : 2.2379
30 : R.8264 = : 2.2333
3 ] ]




TABLE 1,

188.

{Continued)

s 3
i Mr-dry :
Sample : weight Qven~-dry weight
: 3 Determined : Calculeted
: : H
Numbey ¢ Gram : Gream ) Percentagg H Gram
2 s 3 3
31 1 2.3378 ¢ : 2,2443
32 i 22,3487 3 : 2.2548
3 t 263273 = 2.2338 95.98 :
34 : 23462 3 : 2.2524
35 : 2,343l : : 262494
2 F] H
36 3 2.3370 = 3 224356
a7 ;s 2,3801 : 222049
38 s 2,3515 ¢ . : 262574
39 4 2.5361 S 2.2433 96.03 M
40 t 2.3434 ¢ 3 2.,2407
) 2 :
41 1 2.3507 =z : 2.266%7
42 1 243436 = 2 2.2499
43 : 2.3438 : 242500
44 1 28350 : : 202416
45 2 2.5279 : 22350 56,01 :
46 H 2.34.'49 H b 2.2511
47 : 2.3358 ¢ 3 2.2424
43 1 2.3281 @ : 2.2350
49 ¢ 2.8540 : 3 202598
60 : 243153 : : 23227
51 t 2.3606 = 22570 96.02 :
53 : 23648 : 262702
53 H 205330 S H 2.2897
54 t 2.3228 @ : 242297
55 1 2.3282 . H 2.,2351
56 t 243426 3 : 2.2489
57 3 2,3168 242246 96.03 :
58 : 2432375 : 2ed344
59 : 2.5214 s Q 2.2285
({¢] t 2,3601 ¢ 2.2657
t s —_— ]
liean H s 96,00 ]
Deviaetion 3 2 0.02 3
: : :




ig9,

TABIF 1., (Continued)
= == =2 e =
¢ Alr-dry @
Sample & weight 3 Oven=dry weight
: s Detaermined :+ Caloulated
: : 3
Mumber ¢ Gram : Gram s Perceyn_tiagg_ : Gram
: : : :
s : 5o Cellulose-acetate rayon,
H 3 Series X H
1 s 16223 H 1.5733
2 1 1.,5206 = 1.4749 96,99 :
3 $ 1.29%8 * 1.2450
4 : 1.3568 3 H 1.3158
5 s 1.3106 3 : 1.2710
H 3 3
6 : 1.3287 3 H 1.2886
7 H 1a5539 H 105070 96.98 H
8 : 1.5867 = H 1.,3448
[¢] ¢ 1.3770 : : 1.3554
10 T 1.%823 H 11,3406
] ] ]
Mean s : 96,98 3
Daviation : 0.00 :
: s ]
: s ha Cotton muslin sheeting, :
H s bleached. Series S :
] ] ]
1 1 2.6373 2 : 2,4518
2 3 205509 E H 2.4:64:9
3 s 245311 ¢ 24460 96 .64 :
4 s 2,6578 1 2 2,6069
5 1 2,6751 H 2.5849
t : H
6 : 264339 : 2.3519
7 : 244138 3 2 433206
8 H 206900 H 296000 96.65 H
9 s 2.6341 : 2.5453
10 : 2 04553 H H 2 . 5726
3 3 :
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TABIE 1. (Sontinued)

s 1
: Alr-dry 3 ‘
Sample : weight Oven~dry weleht
: H Detormined t Caloulated
3 : :
Number : Gram 3 Gram ¢ Percentege : Gram
H 3 H :
: ) 1
11 s 2.4187 : 243372
12 1 2.4178 : 243363
13 t 2,4693 = 23862 064,63 3
14 : 23,3583 3 : 2.2738
15 1 2,4180 : 2433585
3 3 :
16 : 243955 : 2.3148
17 i1 243814 3 : 2.3011
18 : 244116 203308 96 .65 :
19 1 244733 2 : 2.,3899
20 s 22,4747 o : 23913
21 3 2.4807 : 243391
22 i 243958 : 243151
23 12,4599 23767 96.62 :
24 : 244638 ¢ : 243808
25 i 244510 3 : 2.3684
3 : :
26 : 2.4580 H 2.3752
27 : 203914 : 2.3108
23 : 2,4744 243912 96 .64 s
29 t 244311 & : 2.3975
30 : 204773 & : 2.5938
t : :
31 s 244888 : : 204049
32 1 2.4420 : 243597
33 : 2 .5045 H 264164 96 .48 :
34: s 2 04'143 3 $ 2 03339
45 : 244420 3 H 23597
2 H :
36 1 2.4387 : 2.3565
37 : R.4923 1 : 24083
38 3 23866 : 243050 96.58 :
39 3 2.,5695 3 : 2 .4829
40 1 2.3783 : 2429563
s 3 3
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TABLE 1. \Contimed)

e

: Alredry
Sample : weight Oven=dry weight
H 3 Dotermined : Caloulatad
: 1 s
Rumber : Crem : Gtram : Percentage 3 Gram
: 3 s 3
41 : 2.,3870 = : 2.3066
42 1 243433 : : 2.2643
43 : 2.3698 2 2.2805 96 .64 :
44 1 244362 : 243541
45 t 244240 = : 243423
3 : s
46 s 243338 3 : 2450356
4:7 3 2.4199 $ : 2.3385
43 1 243598 1 242805 96 .64 :
49 s 263720 3 : 2.2921
b0 H 2 .4:1 75 H H 2 . 3560
: ‘ : 1
51 : 243653 3 : 242861
52 H 2.5738 H kS 2.2958
53 t 2.3591 : 2.2811 96 .69 s
54 : 243964 2 : 243156
b5 s 243499 3 : 2.2707
3 s s
56 t 23610 - 1 t 2.2814
57 : 243420 3 3 202631
58 3 2,374 2462927 96 .68 :
59 1 2.3684 t 2.2896
60 1 243468 : 22677
s : - H
Mean : t 96463 :
Deviation 3 : 0.03 H
] s s
] t i. Cotton muslin sheeting, s
] : bleached, Series T :
] ] 3
22 2 s 4,7011 ¢
24 1 3 4,7168 :
206 t : 4,6851 :
28 : H 4.,5373 :
$ 3 3
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TABLE 1. (Continued)
e =7
3 H
¢ Alr~dry :
Sample : wolght 3 Ovon~dry weight
: H Deternined : Calculated
H : F
Bumber ¢+ Gram ¢ Grem : Percoentage Gram
1 H ] s
s 3 s
H t Je Cobton muslin sheeting, H
H H unbleached, Series S s
1 t 2.6065 : 2e5142
2 : 2,627 : : 25341
3 $ 2.5889 H 2.4:979 96.48 2
4 H 2.6356 3 : 2.5423
5 1 2.6412 : 3 245477
F] 3 3
6 : 2.6372 3 H 2 45438
7 $ 2.6922 H H 2.5969
8 H 2.7361 H 2.6405 96;51 2
9 t 2.7831 1 s 2.6346
10 : 2.8350 H 2.7829
3 ] 5
11 2 2,8343 2 . 27340
12 : 28818 : 247798
13 2 27533 H 206565 96.47 H
14 t 248523 3 s 27513
15 : 2.5123 @ : 2 o 4234
: ] H
16 s 25013 s 2.4128
17 s 265076 : 244188
18 : 25370 3 24454 96 .39 t
19 T 2.4633 2 : 29761
20 s 244402 3 3 243538
] ] 1
21 1 3,7238 3 $ 26274
22 2 2.6641 2 ] 2.5698
23 : 2.7602 13 2.6614 96 ¢42 H
24 t 248404 s 2.,7398
25 : 2.6008 : 2.5087
26 s 2.6044 3 245122
a7 1 245326 H 24422
28 s 2.4925 24015 96,30 :
29 : 246003 3 H 2.5082
30 2 246434 & : 245498
: t [
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TABLE 1. (COonbimmed)

.
: Alredry 3
Sample 1 weight Quen~dry weight
3 3 Determined ¢ Caloulatoed
fumber : Gram s Gram t Percentage : Grem
: 1 ) s
31 1 245422 : : 204522
32 : 2,0106 s 204217
33 : 266408 3 2.66563 96 ¢ 46 :
34 1 246462 : 245525
35 : 2.5312 : 204418
36 . 2.5657 H 3 2.4749
37 P 2.6474 : 26537
38 H 20694:7 < 2.6037 96.62 H
39 3 2.5507 ¢ : 24604
40 : 2,6862 ¢ s 24946
2 2 :
41 : 2.6642 3 : 245699
42 : 246973 : 3 246018
43 : 28177 3 240234 06 #40 H
44 H 206465 : H 2-5528
45 t 2.6145 : 25218
3 2 ]
46 t 240987 » s 2 25009
a7 ;3 2.6408 ¢ x 245473
43 12,7086 3 246129 96 « 47 :
49 1 2.6060 : 245137
50 2 24,5980 : :e 25060
51 : 245185 ¢ H 244293
52 H 2.5308 2 H 2.4:4.‘12
53 : 26867 ¢ ~2.5927 96.50 H
54 t 2.6521 @ 3 245582
55 3 2.5530 : 244626
H 2 H
56 $ 2.5185 k4 H 2.4:293
57 t 2.6482 3 : 25545
68 ] 2.6586 $ 2.5630 96-40 ]
59 31 207428 3 : 246457
60 2 2,7395 : 246420
H ] H
Mean L H 96 46 H
Doviation 3 ] 0.05 :
] 2 3
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TABLE 1, (Continued)
t Alr~dry :
Sample @ woight Oven=dry weight
i 3 Determined ¢ Caleculated
] P :
Mumber ¢ Gram @ Gram ¢ Tercentase @ Gram
s : 3
: t ke Cobtton muslin sheeting, H
H H witbleached. Series T H
: H H
2 $ s 542200 3
4 H H 5.2689 :
6 : s 5.0738 :
8 [ : 5.3068 :
z 3 :
: : 1. Regenerated~csllulose :
3 3 rayons. Series S :
3 : :
l : 2 - 5500 H : 2 .2151
3 3 223478 : 2.2130
3 1 23608 3 2.2273 94,37 2
4 : 2.3498 t 24,2149
5 : 209218 2 t 241885
6 H 2 . 552 3 H H 2 02173
7 H 2 . 51‘4:4 H 2 2 c1816
8 3 202556 : 201272 94031 H
2 H 2.2800 H 14 201491
10 2 242415 ¢ : 241128
] 3 :
11 3 242696 ¢ 3 241393
12 : 242568 3 : 26,1273
13 1 2.,2612 2.1317 94,27 :
14 1 242459 ¢ : 2.1170
15 : 242637 ¢ s 241538
H ¢ 3
16. : 2.2508 H : 2.1216
17 3 2.2484 : 2.1193
18 t 2,2647 :  2,1345 94,25 &
19 : 248321 = : 21040
20 t 242463 H 2.,1174
1 t :
21 t 242382 3 : 2.1007
22 H 2024:4-‘0 H 3 2 01152
23 1t 242876 3 241356 94.18 1
24 1 244335 3 3 241063
25 3 242487 13 H 241196
3 3 ]




196,

IABIE 1, (Continued)
¢ ALredry @
Sample 3 welight Oven-dry wolcht,
: : Detormined i Celoulated
;gﬁﬁg%f'": Gram  : Gram Porcen@g&g : Gram
26 : R.28863 g H 21079
27 H 2.2590 $ s 2.1293
28 : 22,2663 : 261376 94,32 :
29 s 22,2579 ¢ s 2«l283
30 1 2.2676 3 2.1374
: H :
31 : 2.2692 @ H 21389
32 : 2.,2980 : 2 261661
33 2 43120 : 241794 94.,26 :
34: H 2'2952 H H 2.1635
35 t 2.2984 : 21665
36 s 2.2010 : 201501
37 1 R.8656 : 241356
38 : 2.2682 241389 94. 430 :
39 1 2.2910 3 201595
40 1 2,2048 H 2.,1537
: s 3
41 : 28706 : 21403
42 H 2.24:21 : H 2.1134:
& : 2,3014 2.1680 94,20 :
44 s 2.3165 3 s 241835
45 t 32,5105 3 241779
: ] s
46 : 2.2758 3 2.1452
47 2 2.2795 3 2.1487
28 2 2.,2945 201615 94,20 ?
49 2 2.2762 : 241455
50 s 22,3227 s s 2,.,1894
$ $ H
51 s 2,3083 : 241758
52 :+ 2.,3112 : 2.1785
53 s 2.3283 3 2.,1941 94,22 3
54 1 242726 3 3 261421
55 1 242954 ¢ 241636
1 3 z
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TABLE 1, (Concluded)

3 :
3 Alr-dry :
Sample : weight Ovenwdry weli:ht
3 s Determined : Calculated
H H H
Fumber : Gran : Gram : Percentage : Gran
: 3 : : o
) s :
56 1 2.,3488 ¢ : 202140
57 : 243385 3 L 202043
58 + 2,3058 2,1737 94428 :
59 s 248292 : 21955
60 t 2,3164 3 3 21854
H H 3
Mean H : 94,386 s
Doviation : : 004 :
3 : :
s 1 me Regenerated=collnlose :
3 H rayon. Sories T :
: 1 :
3 : H 445432 3
4 : s 4.,5935 :
8 H 1 445043 H
8 : : 4,4527 s
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TABLE 2. ACEYYL OF NEW CELLULOSE-

ACETATE RAYON

v e ety

t Cellulose~acetate:

Determin-: rayon ¢ Hydrochlorie Acetyl
ation :Reotaungle: Welight acid H
b4 : H b
Number : Numbor : Gram : Ik'Iillili'i:z_a_:;_ H Percentage
H H : of 0.10101-3' s
: : 1
1 s AG3 2.2186 3 50,75%* 3 38639
2 :+  AGB 22469 3 47,85% : 38 446
H 3 $
3 : - A69 242533 13 47.16% : 38.49
4  : AT2 2.2479 1 4l.4B#x : 58456
5 s A75 242369 3 42 4Tk s 38454
H H H
lean 3 ] s 38 .40
Doviations H : 0,05
: : :

*Original volume of alkelis 25.00 ml. 0.99G6 XN sodium hydroxide.

**0riginal volume of alkeli: 25.00 ml. 0.9728 N sodium hydroxide.
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TABLE 3, ASI OF UET FABRICS

i

Determin- : Iabrie 3 Ash
ation 3 !
Numbezr : 3 Gram : Grsm : Percentare
s : : :
3 s
1 ¢ Cotton cellulose, 5.,7040 s 00,0547 0.96
2 : unbleached 06,1150 : 0.0577 0494
3 : 5.,2619 : 0.0488 0.93
4 : 65,2605 1 00,0505 0496
: H
Moan 3 s 0.95
Deviation : H 0,01
: :
1 : Cotton cellulose, 53591 : 0,0086 0.07
2 : bleached 6,0327 : 0.,0032 0.05
3 H 5.4:782 3 000034: 0006
4 : 503183 : 00,0029 9:92
3 :
Mean : 3 0.06
Deviation : g 0.0
: H
1 ! Regensrated=cellulose 2.,2322 3 0.0052 0.23
2 t rayon 2.2557 1 0,0059 0.26
3 : 2.1300 ¢ 0,0049 0.23
4 : 2,2163 : 00,0054 0.24
b : 2.1761 : 0.0052 0424
Mepan : s 0424
Deviation : H 0.01
] :
1 t Cellulose=acotate 2212281 ¢ 0.0020 0.09
2 2 rayon 2.1205 H 0.0010 0105
3 3 2.1137 3 0.0013 0,06
4 H 2.0916 : 0.0019 0.09
5 F 2.1153 : 00,0022 0el0
: '
lean. 3 : 0.08
Devietion s 3 0.02




TABLE 4, BREAKING STRENGTH OF WBY WARP AND

19Ya

ELONGATION AT BREAKING LOAD OF THE FABRICS

H H
Determine: Breaking strength of :+ Blongation at breaking
ation wet warp of fabric : load of fabric
: Conditioned : Viet 1 Conditioned s Wet
: : 3 :
s Viarp :Fillings: Werp :Filling: Warp :Filling: Warp :Filling
: H 4 : H H : H
Number : Pound : Pound : Pound : Pound : Per~ : Per- 2 Pere : Por-
$ per : per : per : per 3 cent-: cent~ ¢ cent~ : cente
¢ inch ¢ inch @ inch : inch : age : age : age . age
2 : : :
s : a. Cotton cellulose, unbleached
2 ] ] s
1 s 4T 78 67 92 : 17 15 st 30 26
2 : 60 74 67 80 : 15 13 : 26 26
3 : b2 72 = 65 78 + 17 13 s 28 30
4 :+ B3 76 63 80 : 17 13 2 28 28
5 s 60 79 = 70 80 : 17 13 : 28 30
6 : 58 79 64 80 : 16 13 : 28 30
7 ¢ B4 77 70 8l : 15 13 s 28 30
8 i 62 69 65 90 : 15 13 : 26 30
9 s 61 T4 49 % 92 : 19 17 s 26 26
10 s 63 T4 72 88 : 19 15 : 28 26
11 : 62 72 + 65 90 3 17 15 s 26 26
12 :+ 65 67 76 20 : 17 15 1 28 24
13 s 65 69 58 94 = 17 17 : 26 26
14 : 60 69 72 64* - 17 s 28 22
15 s 63 64 66 90 : 17 15 i 28 26
16 s 62 67 71 82 s+ 17 15 1 26 26
17 : 66 67 1 69 85 : 19 17 s 28 24
18 :+ B9 69 69 96 s 156 17 s 28 26
19 s+ 65 67 68 74 : 19 15 : 26 26
20 s 62 68 : 68 % : 19 15 s 26 -
s I R T —
H] 3 ] :
Mean : 61 72 68 86 s 17 15 s 27 27
Deviations 3 4 3 3 6 1 1l H 1l 2
: : : H
Percentage : H H
of conditionsed s 111 118 s 169 180
t 3 )

*Re je cted observation.
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TABIE 4. (Continued)

|

i

B 2
Determin-: Bregking strength of : Elongetion at breaking
etion wet warp of fabric : load of fabrie
¢ Conditioned : et : Conditioned 3 Vet
s Warp :Filling: Warp . :Filling: Varp 2:Filling: Werp :Filling
: : : t : ] H :
Number : Pound : Pound : Pound : Pound : Por= : Per- : Por~ : Pore
s per : per : per : per : cent- : cent- : cent- : cent-
: inch ¢« inech : inch ¢ inch : age : age : age : age
: 3 s 3
] t be Cotton cellulose, bleached:
: : t :
1 s 63 64 T2 64 : 11 24 : 17 33
2 s 57 64 s 69 1 s+ 11 - 3 20 30
3 : 65 66 : &9 7 s 11 2¢ + 17 28
4 : 58 66 : 67 68 : 11 24 : 15 30
5 + 58 70 :+ 71 67 ¢« 9 26 s 19 28
6 s 62 65 70 65 : 13 22 : 19 28
7 : 65 67 : &9 69 : 11 20 : 20 28
8 s 64 55% «+ 67 72 :: 11 22 : 19 24
9 : 57 66 1 65 67 s 11 22 : 22 30
10 s 89 67 : 69 67 : 11 24 : 22 30
11 : 62 66 : 69 7 : 11 26 : 19 30
12 s 62 66 3 72 67 : 11 26 s 19 -
13 : B8 62 : 67 64 : 11 26 : 19 26
14 s 59 67 70 66 : 11 28 s 20 26
15 : 67 69 71 66 : 11 22 : 22 -
16 : 64 68 72 66 ¢ 11 24 : 19 30
17 s 64 56% 70 7 : 11 24 : 18 30
18 : B8 87 TT* 60 : = 24 : 20 30
19 s 63 68 : 69 7”7 : 9 24 : 15 28
20 s 67 61 : 89 74 : 11 24 : 19 28
2 : 2 3
: I T R - s —
Mean : 62 66 : 69 68 : 11 24 : 19 29
Deviations 3 2 1 3 + 0 1 s 1 2
: : : ]
Percentage H : :
of conditioned : 111 106 s $:173 121
3 : :

*Re jected observetion.




a0l,

TABIE 4., (Continued)

H .
Determin-: Breaking strength of

] Elongation at breaking
ation wet warp of fabrio : load of fabric i
:+ Conditioned Wet ¢ Conditioned : Wet
: s H 3
¢ Viarp :Filling: Warp :Filling: Werp :Filling: Varp :Filling
: : H : : 3 3 s
Number : Pound : Pound : Pound : Pound : JPer= : Per= : Yer~ : Per=
: per : per : per : per i cent- : cent= : cent- : cent-
t inch : inch : dinch ¢« 3inch : age : age : age : age
s [ 3 H
: : ¢« Regenerated=-cellulose ravon
: : : :
1 s 64 44 : 25 19 : 20 13 s 20 15
2 s 87 44 : 30 18 : 19 15 s 22 19
3 i 69 44 : 29 19 : 19 16 : 22 19
4 : 69 45 ¢ 29 20 : 19 13 s 19 17
5 1 67 45 : 28 8 : 19 15 s+ 20 15
8 H 71 46 : 28 20 : 19 17 ¢ 20 17
7 s 69 45 ¢ 28 18 : 19 17 s 22 19
8 s B9 44 27 19 : 19 17 : 19 18
9 : 69 45 ¢ a7 18 : 19 19 : = 19
10 : 08 44 3 28 21 ¢ 20 17 : 22 22
11 : 65 43 28 20 : 19 15 : 20 19
12 : 70 44 ¢ 28 20 = 19 15 : 22 1o
13 + 67 43 29 18 : 19 17 s 22 18
14 :  58% 42 : 28 12 : 19 13 : 22 17
15 s 69 42 : 29 20 ¢ 13 13 i 22 17
16 s 69 42 : 29 18 : 20 13 : 19 17
17 : 69 42 : 28 18 : 20 13 : 22 19
18 : 89 42 : 27 18 : 19 17 : 20 19
19 : 69 42 « 27 18 ¢ 19 13 : 18 17
20 s 70 42 3 29 19 : 19 13 ¢ 22 1°
s — —_— I —
: : : s
Mean s 68 44 : 28 19 : 19 15 : 21 18
Deviation: 1l 1 : 1 i : O 2 : 1 1
: : : :
Porcentage : : :
of conditioned t 4] 43 : 111 120
: : 3 :

*Re jected observation,




TABLE 4,

202,

(Concluded)

]

:
Determin=: Breaking strength of : Elongation at breaking
ation wot warp of fabric : load of fabric
3 Conditioned 3 Vet ¢ Conditioned : Viet
: : : s
¢ Warp ¢Fillings:s Warp :Fillings: Warp 2:Filling: Warp :Filling
: s 3 s : : : 1
Number : Pound : Pound : Pound : Pound : Pere : Pere : Par- : Per=
¢ per : per : per ¢ per : cenl- : cent- : cent- : cent-
: imch : inch : inoch : inch : ape : age t age t age
3 s H :
$ : d, Cellulese=acetate rayon :
: : s :
1 s 42 20 : 20 11 : 26 22 : 30 33
2 s 42 20 :+ 20 11 : 19# 20 : 30 31
3 s 40 20 : 20 11 : 26 20 + 28 37
4 s 42 20 «+ 21 11 : 28 22 : 37 22%
5 : 40 20 21 10 : 26 20 : 30 31
6 s 4 20 : 23 11 : 26 20 : 37 33
7 1 42 20 :+ 21 11 : 26 20 t 35 37
8 : 42 20 : 21 11 : 26 20 ¢ 31 33
9 : 41 20 : 22 11 : 28 22 : 33 35
10 s 42 20 = 23 11 : 28 22 s 37 33
11 T 42 20 : 23 11 : 28 22 ¢ 37 33
12 T 43 20 «+ 20 10 : 28 22 1 22x 35
13 H 42 20 : 21 11 : 26 20 s 33 35
14 t 42 20 ; 21 11 « 26 20 : 33 35
15 : 41 20 : 22 11 @ 24 20 s 33 31
16 s 42 20 «+ 21 11 : 26 20 : 33 33
17 s 4l 20 1 21 11 : 30 20 : 30 31
i8 : 42 20 1+ 18 10 s 28 20 1 20% 36
19 s 41 20 : 20 11 2@ = 20 s 33 33
20 : 43 20 22 11 :+ 238 20 : 33 35
T I R T R .
H H H H
Mean s 42 20 : 21 11 27 21 : 33 34
Deviation: 0 0 : 1 0 1 1 2 2
s s : H
Percentage : H 3
of conditioned : 50 66 3 : 122 162
: 3 : [

*Re jected observation.
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TABLE 5, COPPER NUMBER OF HEW FABRICS

vaar

—

smmaron
P!

———CE—

. - , , 3 3 ‘ 3
Dotormin~: Fabrio tBarometric: Potaesium :Copper mumber
ation : . o ' '3 pressure % permanzanate s
E H sRectanglesWeight: : R 5
g % : 3 ] F ]
Ramber 1. s Bumber : Gram :Hillimeters: Normality t Milliliter* ¢
] s 3 sof mercurys ’ : 2
$ : 3 P )
1 sCotton cellulose, 3 Sl 2201483 73645 1 0.0614 8441 % 1,08
2 sunbleached 3 52  2.5341: : 9,03 2 1.15
3 H b 54 2542312 H 874 H 1&11
4 : : 5353 2,547 3 8453 : 1,08
6 3 s s6 2454382 1 8443 : 1,07
s t : £ g E ’
Lsan 3 3 1 H] H 1.10
Deviation: H 3 H ] 0,03
: N H : t
1 ‘tCotbon cellulosc, : Sl 244518: 75686 3 (040514 070 ] 0.08
2  ibleached ' t  S2  2,4649: s 0,60 : 0,07
3 3 ' s S4 2.60692 H 0492 H .11
4 s SB 2458492 s 0,92 H 0,10
5 3 H . S8 2:3519: H 0680 3 0010
i 5 H ] H ¢ LT
Moan £ H : 2 ] - 0608
Deviation: H -8 3 g 0.01
‘ 3 1 g 2 , ' :
1 tRegensrateds . 1 534 216368 73Tl = 0,0511 Te59 : 1.13
2 ' :cellulose rayon : S35 2,1665¢ s . 7435 : 1.16
3 t s S36 215013 3 TeT0 z 1.16
4 3 t S37 2.13561 3 746 3 1.12
5 H s S3° 2415962 : 835 [ Eﬁ**
3 s ) 3 ]
Kean 3 3 H : H 1.14
Deviation: ] 4 3 : 0.02
1 : H 3 H
i#x2 gCellulose=acetato s < 1,3158r 736.5 3 0.0514 11,53 H 2,34
2 syayon : X5 1.27103 t 11.30 2 2,88 .
? . H X8 1.28883 : 10,59 H 2, TC*%*
™y 7m * 2.82






& FUTLAULUOU & Gy vas - -—— ———— .
3 s : S36 2415012 : 770 : 1el6
4 3 s S37 2.,13561 2 To46 : 1.
5 3 s S39 2015963 3 8235 3 l.24%%
3 $ % 3 ] ’
Hean H ] 3 H : 1.14
Deviations: t ] ) s 0,02
2 t H 3 H
1*#* gCellulose=—acetate X4 1,3268: 736.5 3 0,0514 11,68 ] 2.84
2 syayon 3 XB 1.27101 : 11.30 s 2.88
3 : : X8 1,2888¢ ] 10.99 Y 2,768%%
4 t 1 X8 1.34484 2 11.71 : 2.82
t : 3 s - z
¥ean 3 ) ] 1 Y 2485
Deviations ] H H : 0.02
: 3 s g 3 '
Joewokak s ] X1 1.5733: T36.8 040514 13,69 3 2,82
2 s H X3 - 1.2450: ] 10.98 % 2,85
3 3 : X9 1.8354: H 11.38 2 2, 76%%
4 t s X10 143406 H 11.81 2 2,86
H 3 3 3 ]
¥Yean = ¢ : 2 3 t 2485
Deviations 3 ] : 3 Q.02
t 3 ‘ 1. ] : s
1 ] : F220 2.2269: 735.8 1 0,0511 21.09 s 3.06
2 : 1 F222 2.21623 3 21.18 z 3.09
S H : F228 221621 H 21,46 t 3.13
4 ) t F224 2421222 1 20497 : $.07
5 z ¢ Fa22b 243141 3 20.82 s 3.04
] 3 3 2 3
H¥oan L ] 2 s H 3.08
Deviations: $ ] 1 3 0.03
. t 3 $ 1 3
#Blank Determination Potassium permanganate
Nomber Hilliliter of 0.0514 N
TAtpaak 0,08
24 0.10
a8 04,09
4B - 0l09
Hean 0,09
Deviation 0,00

#sRojected observation,.
“*Bnidy method., i )
*=2a#iodified Braidy mothod,

ssxkelottor designates parallel determinations.

*2¢032






204,

TABLE 6. DISTRIBUTION OF YARNS BY lWUiBBR

IN NEW FABRICS

¢ Cellulose=- :Cotton cellulose:Colton cellulose:Regenoratedm
Determin-:acetate rayon bleached unbleached tcollulose rayon

3
ation : Warp 1Filling : Werp : Filling : Varp : Filling : Warp : Filling
: : : .

om s o

-
- 2

Number slumboer: Number iHumber: MNumber Mambers Mumber :Number: MNumber

t per : per : per : per t per : per : per : per
: inch ¢ inch 3 inch : inch ¢t inch : inch ¢ inch s inch
- LT - - Sy - Serm e
1l : 204 85 : 77 67 ¢ 69 T4 s 143 76
2 + 205 65 s 76 - 87 « 69 73 1 142 76
3 : 205 66 : 76 66 t 69 73 s 14b 75
4 : 205 66 T 76 68 : 69 75 : 141 75
5 + 205 66 : 76 68 1 68 75 s 140 76
: : $ s
6 s 204 G6 s 76 67 : 69 6 : 141 76
7 : 205 65 t 75 67 i 69 73 : 146 T4
8 : 206 66 s 76 68 : 69 T4 : 14] 75
9 s 205 66 : 76 68 : 69 5 s 145 74
10 + 206 66 ¢ 75 68 + 69 74 t l&é 1
3 H H H
Mean s 205 66 : 76 67 1 69 T4 s 143 75
Deviation: 0 0 3 Q 1 : 0 1l : 2 1l
: :

s $ 3
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TABLE 7., DISTRIBUTION OF YARNS BY WRIGHT
I NEW FABRICS
= —
3 !
3 H Yern
Debsrmin-: Fabric
ation 3 Weight H Distribution
: H H by welight
2 +  Varp ¢ Tilling s Tarp t  TFilling
t H H H H
Number : Gram ¢ Gram t  Bram t Percontage : Percontage
: : : 3 :
s 3 :
H : 8. Cotton cellulose, unbleached
H : H
l H 00460 b 0.246 00216 3 53.5 4:7.0
2 t 0,450 1 0,242 04212 1 53.8 47.1
3 + 04452 2 00240 00217 H 53 1% 48.0
4 : Qu44b : 00258 0.212 H 55.5 47'6
H < 4
Mean H : 3 53.6 4744
Deviation: : : 0.1 Oa4
] 2 :
s : ba Cotton cellulose, bleached
H 3
1 s 0,422 : 04215 0.211 +  B0.9 50.0
2 s 0,417 H 0221 0201 : 53a0% 4B 2%
3 3 0.422 H 0.216 0.209 H 51.2 4:9.5
4 : 0.422 : 0.218 0,208 t 517 49,3
3 : 3
Meen 3 : s 5l.3 4946
Deviaetions : s 0.3 0.3
: s 3
: i oe legenersted-cellulose rayon
H H H
1 1 0,284 1 0,157 0,122 1 55.3 43,0
2 : 0.287 2 0,159 0,123 1 55.4 42,9
3 : 0.288 ¢ 0,157 0,127 t  D4.5% 4441 *
4 : 0.286 ¢ 0,157 0,122 ¢ 055.1 4348
Mean : : : 5543 42.9
Deviations H g 0.1 0.1
3 3 s
3 ;3 de Cellulose~acetate rayon
3 3 s
1 : 0a869 2 0.179 0,089 1 66,5 3341
2 : 04267 1 0.176 0.090 :  65.9 357
3 2 05268 : 00177 0.091 H 66.0 54.0
4 : 04269 s 06180 0.090 1 66,9 3345
: H 3
Mean : : 31 66.3 3346
Deviation: 3 3 0.4 0.3

*Re jectod observation.
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TABLE 84 LENGTH OF IFIBER OF NEW FABRICS

H 0,04 0.09

t
Dotermin=- 1 Febric t Length of fiber
ation 2 :
: t Varp : Milling
3 ] H
Bumber ™ : Inch : Inch
3 3
1l sCotton cellulose, unbleached s 1l.50 1.19
2 s t 1.19 1.38
3 $ + 131 1l.31
4 : s 128 1.06
5 H 2 1.44' 1-25
e s s 1.25 1.25
7 2 s 0.94 1.06
8 : 3 1025 1,19
9 $ H 1025 1.25
10 : : l.44 l.12
3 :
Hoan 3 1 l.28 1.21
Deviation : : 0.1 0.03
3 2
1 :Cotton cellulose, bleached t 1.25 1.25
2 H M 1.25 1-31
3 s : 1.25 1.19
4 3 : 1l.12 1.12
g 3 3 le26 1438
e H H 1:51 1038
7 3 H 1031 1-58
3 : t le25 1.18
9 : s l.31 1.06
10 : t la25 1.25
liean s 1 1.26 1425
Deviation :
:
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TABLE 9, THICKWESS O NEW FABRICS

-

g s

il

———

¢

Dotormine: Thickness
ation
: Cellulose~  :Cotton cellu- :Cotton cellu~ :legeneratedw
tacetate rayon :lose, bleached:lose, un- soellulose
H H :+  bleached s rayon
Number : Inch x 10° : Inch x 105 : Inch x 10° : Inch x 10°

$
3
l 3 548 Te3 8.9 445
2 : 5.6 7.5 B46 47
3 $ 5.8 79 9.3 4,8
4 1 5.9 8.2 9.2 Sel
5 : 5.8 T«6 9.0 4.5
6 : 5.7 TaT 945 448
7 H 5.8 8.0 Ged 4,8
8 : 5.9 845 9.8 47
9 : 5.8 T8 9.7 4,6
0+ 5 8:5 8.8 4.8
Hean s 5.8 79 9.2 4,7
Doviations 0.1 0.3 0.8 0ol

.
.
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TABLE 10, TWIST OF YARN

e,

1 : : :
Determin- :Colton cellulose:Cotton cellulose:Regenerated- :Celluloso=-
ation tunbleached :bleached ticellulose rayon :acetabe rayon
¢ Warp : Filling : Varp : Filling : Verp : Filling : Warp : Filling
H H : 3 3 2 H 3
Humbor :Number: Number :Number: Number :Number: Mumber :Number:iumber
sper 10: per 6 tper 10: per 10 :per 10: per 10 :per lO:per 10
t inch*: inch* : inch*: inchs t inch*: inch#* 3 ineh : inch

4367 4454 1 4247 3112

1 : 7, 2 @ 888 2568 : 4TS 308
2 1 462 224 : 414 324 s &) 27 : 50 29
3 : 538 246 s 452 314 : 38 22 s 47 25
4 : 385 196 : 398 314 : 40 26 : 48 33
5 : 404 196 : 401 387 : 39 23 2 45 30
6 2 430 214 : 444 354 t 40 29 : 48 30
7 : 402 194 : 405 303 s 42 28 s 47 28
8 s 422 201 + 395 - 359 : 38 21 s 48 31
9 s 416 212 + 471 339 + 40 25 s 47 28
o :390 216 :487 307 : 37 2L 149 28
3 H - H
YMean twist: : 3 s
per inch : 21 18 ¢ 21 16 : 4 2 s 5 3
H H H :
Deviation ; 1 1 : 1l 1 : 0 4] t O o}
H H H

-
-

*Twist-untwist method; observed values are halved in deriving nean
tvwist per inch,.
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TABLE 11. WBIGHT OF NEW FABRICS
T 1 T 3 :
Detormine: Tabric 1 Length s Width : Weipht
ation____': : ] 1
Number H Inch s Inch : Gram :Ounce
: f 1 s : par
s $3 $ H 1square
: 3 F] ] H mrd
: s : :
1 sCotton cellulose, : 4404(0.03)% 3 45,94 : 20,967 BolTH=
2 sunbleached 1 4400(0.00) : 45494 3 21,014 5.24
3 s ? 4,02(0.01) 2 45.69 3 21.131 5.24
4 H : 4.02(0.01) 1 45494 : 21.152 525
5 ¢ : 1 45,75 @
H s ] s
lean s : s 45.85 5e24
Deviations 3 s 0.1l 3 0.00
] ] H s
1l :Cotton cellulose, : 4.02(0.01) 3 45.12 : 18,884 4.76
2 tbleached : 4.01(0403) ¢ 45,19 : 18,149 4.58
3 : ¢ 4.01(0.01) 1 45,25 : 18,408 4.84
4 s s 3.99(0.01) s 45,12 ¢+ 18.404 4,569
5 : : : 45,25 3
3 : 3 H
Nean 3 3 s 45.19 4.66
Deviations 3 : 0,06 : 0.06
3 3 3 :
1 :Regoncrated=cellulose rayont: 4.03(0.00) : 38,25 : 11.050 3.28
2 : 1 4.,06(0.00) : 38,22 : 11.145 3.28
3 : : 4,11(0.01) 1 38,25 : 11.318 3.29
4 : : 4.01(0.01) : 38,31 : 10.898 3,25
5 3 : s 334,25 3
H 3 3 H
Ni@an H : H 38.26 : 3.28
Deviation: 3 s 0.02 : Q.01
1 :Celluloso~ncetate rayon : 4.05(0.01) 1 39.19 : 10.307 2.97
2 : : 4.01(0.01) 2 39,19 : 10,192 2.97
3 3 1 3499(0401) ¢ 39416 : 10.158 2,97
4 : 1 4,01(0,01) : 39.12 : 10,213 2,97
5 H t : 39,12 1
H t s :
:MGan H $ $ 59.16 H 2.97
Deviations : t 0403 : 0.00
3 3 3 :

#Mean deviations are within parentheses.

#*Re jected observation.
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TABLE 12, YARN NUIBER OI* NEW FABRICS
: 3
Dotermine: Warp 3 Filling
ation 3
g Length @ Tleight : Tength Weight
: 3 : :
Number Inch 1 Gram ¢ Lypp : Inch : Grem ¢ Typp
: 1 : : | $
3 H H ’ )
$ : ae Cotton cellulose, unbleached :
: : ! :
1 H 895,83 : 0,312 16,0 s 339,9 ¢ 0278 17,9
2 s : 06317 16,7 s ¢ 0.287 17.1
3 H 1 0,311 16,0 : : 06273 18.0
4 H H 00337 1502* H : 0.285 17.4:
3 s t :
Mean : 3 15.9 s : 17.6
Deviationt 3 0.1 t 3 O.&
1 : H :
H t bs Cotton cellulose, bleached :
3 3 3 3
1 : 37847 1 042569 18.4 s 415,1 s 0.270 19.4
2 H 2 0.259 18.4: H H 0.259 20.2’;"
3 3 : 0.254 1808 H H 0.274 19.1
4 $ H 0.256 _:!;8_,_6_ $ H 0.271 1993
Mean H : 1846 : H 19.3
Deviations : 042 s : 06l
3 3 s :
s t G. Dogenerated-cellulose rayon 1
1 t 300,0 ¢ 0,084 45,0 ' 392.6 : 0,159 303
2 : : 03085 44,5 : : 0.158 3043
3 3 1 0.085 44,5 : : 0,159 30e3
4 H 3 0.088 44,5 : 1 D4189 5003
s 3 3 :
Mean s : 44..6 : t 30,3
Deviation: : 0.2 : 3 0.0
H H H H
H : de Collulose-acetate rayon 3
: $ : 3
1 : 3676 : 0,077 60 : 36040 s 04125 3663
2 H + 0,076 61 3 : O.125 3663
3 H 3 0,076 61 t : 06125 3643
4 3 s 0,076 61 : : 0.124 36 46
: H H t
Mean 3 3 61 3 s 364
Deviation: 3 0 3 t 0.l
3 3 3 ¢

#Rejected observation,

i ——zi
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TARLE 13, STAMDARDIZATION OW CALOTINM
AYPCCHLOK I L
= e e e e ]
3 :
Determin=~:Standard=: Calcium hypochlorite
ation tlgabion ¢ .
Number ¢ Numbher : 1illiliter# : Initiel H Final
¢ : ¢ normality ¢ normalily
: : : i of blank
s :
1l : A H 25 o T1ax 0.,0971
2 t : 25.76 0.0969
3 s : 2611 0.0956
4 3 H 36 .10 e 0 009.-5:)_%
s 2
Mean 3 s 0.0970 0.0955
Deviations 3 0.0001 0.0001
t :
3 t
: s
i s B : 24,02 0.1040
2 H 1 24.02 0.1040
3 3 : 85457 0.0977
4 : H 25.65 - 0.,0873
1 1
Mean t : 061040 0.0975
Deviation: t 0.0000 0.0002
s ]
P 3
s s
$ :
1 : C : 24.17 0.1033
2 3 : 2&as" 0.,1020
3 3 : 30.91 0.0808
4 3 : 31.38 0.0796
H :
Mean ? 3 0,1026 0.,0802
Deviation: : 0.0006 0.0006

524,96 mle 041000 XN arsenious acide.
*rIndioator scorrection:

0.01 mle hypochlorite.




TABLE 14, STANDARDIZATION OF HYDROCHLORIC

ACID

t 3
Determin~-: Sodiwm hydroxide
ation

Hydrochloric acid

.

Milliliber ¢ Normaliby
!
t

Tumber ¢ Milliliter : Nilliliter
¢ of 0,9965N s of 0.2060_;!’

$

: s
1 $ 10,02 : 08480 0.1010
2 t 10.02 3 08.96 0.1009
3 3 10,02 s 08,72 0.1011
4 b} 10.08 $ 99 154 0-1009
5 s 10,12 s 99,80 0.1010
F H
Nean 3 3 061010
Doviations H 0.0001
: 3
H 3
s 2 :
1 s 30,07 : 6l.24 0.1011
2 s 30,02 ] Gl.22 0.1010
3 s 32.18 s 65.62 0.1010
4 s 30.57 3 62438 0.1010
3 3
Maan H H 0.1010
Deviations H 0.0000
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TABIE 15, STANDARDIZATIOU OF POTASSTIUN PERMANGANATE
= : H
Determine: Sodium Potassium permasxganate
ation : oxalate
umbor ¢ Gram of ¢ Milliliter + Normality 3 Molgtrija,:
r 99,95 1 3 :
: per cent 3 ! 3
. S
: 3
1 t 00,3422 25.50 0.2002 0,0400
2 0.3237 24,13 0.2001 0.0400
3 0.4195 3123 0.2004 0.0401
4 1 03373 25.16 0.2001 0.0400
5 : 0.38842 28463 02002 0.0400
6 i 04077 2 304387 0.2005 0.0401
Moan s 2 0.2002 0.0400
Deviation: e 0.0001 0,.0000
t t
1 t 0.7802 3 35428 0.3299 0.0660
2 : 05800 26.25 0.3290 0.0659
3 3 0.6200 ¢ 283405 0.3297 0.0659
4 : 0.,7172 32439 043303 0.0661
5 ¢ 0.,4907 3 224,22 0e3294 040659
: 3
Mean s H 0.08680
Deviation: : 00001
] t
1 H 0.1311 H 38|13 0.0513
2 t 0602438 70 «48 0.0516
3 : 00l643 3 47 466 0.0514
4 H 0.1304 H 57.89 0.0515
5 : 041332 2 38«64 0.0514
8 1 Oal364 1 39,57 0.0514
7 ) H 0014:41 3 4:1.71 0.0515
t 3
Vesn : : 0.0514%
Doviation: : 00001
t :
1l 1 00,1040 = 30425 0.0513
2 1 0.1646 47.97 0.0512
3 3 00,1563 45 .66 0.0511
4 ¢ 0.1361 39.90 0.0509
H 2
Mean 3 : 0.0611
Deviations s 0.0001
H ]
1 H 0 .4694: H 34 .86 002009
2 + 0.5172 38448 0.2006
3 3 06506 40,96 0.2005
4 s 063929 29.26 0.2003
3 s
Hoan H H 0.2006
Dovietions 3 0.0002
H
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TABLE 16+ STANDARDIZATION UF SODIUM NeCHLORO=p=TOLULNE=
SULFONAKIDE

e
—

3 ? H

Determine:Standarde«:Arsenious s Sodium N~chloro~p=toluenesulfonamide
ation s igation 1 acid :
Number ¢ Mumber :2M111lilitersMilliliter» t+ Initiel t1Final normale
3 sof 0,1000H: 1 normality tity of bLlank
3 T t t
: t :
l 3 D : 4n96 $ 50.97 0.00975
2 3 : 3 52,02 0,.,00955
3 s : : 65,79 0,00831
4 1 ] ] 656 .47 0.00880
3 H] :
Yean : : : 0.00965 0.00856
Loviations : H 0.00010 0.,00024
3 H 3
3 3 3
3 ] ]
1l 1 5 s 24,96 : 244,70 0,101}
2 ] : : 24,70 0.1011
3 ] ] H 24,61 0.1015
4 2 3 1 24,67 0,1012
3 : ]
Mean s : : 0.1011 0.1014
Daviationg : ] 0.,0000 0.,0002
H H s ,
s 3 ]
H : t
1 s biy : 24.96 H " 244,68 0.1012
2 t s : 24.69 0.1011
3 H : ] 24..69 : 0.1011
4 : : s 24..62 _ . 0.,1014
] 1 3
Heoen 3 H t 0.1012 O. 1012
Devintion: : H 0,0000 0.0002
t : s
2 3 H
: ] ]
l 2 G 2 24.96 3 24:-97 0-1000
2 t 2 : 25 .29 0.0987
3 ] H 2 27..40 0,0911
4 s t ¢ 27.36 . 0.0913
) 1 :
Mean : ] 3 00,0994 0.0912
Deviations H 3 0+0006 00,0001

3
*Indicator correction: equivalent of 0.01 mle O.1 N hypochlorite.
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TABLE 168. {Continued)

B o e e e
S H $

Determin=:Standard-sArsenious Sodium l=chloro=p=toluenesulfonamide
ation ¢ ization ¢ sacid t

Mumber : HNumber :iilliliter: Milliliter* : Initial :Final norms.l-
: fOf 0.1000N f : normality ::th of blank
) s s
1 : H s 40,00 20.99 0.1907
2 t : ] 21.01 0.19086
3 : s ] 21.03 0.1903
4 t : ] 20,99 01907
g t :
Mean 3 t ] 0619086 01906
Deviations 3 : 0.0001 0.0002
s s s
1 : ]
' s ]
l s I : 40,00 21.05 0.1901- -
2 3 3 H 21.00 041906
2 1 s s 20499 061907
4 H : s 21 003 0.1905
3 : s
Mesn s 3 H 00,1904 0.1905
Deviationz 2 : 0.0002 0,0002
s 8 H
: s :
: : :
1 s J : 40,00 22 .50 0.1779
2 z : : 21.50 0.1861
3 ] : H Lost
] t :
Mean 3 2 : 01820
Deviations : z 0.0041
s s 2
s 3 ]
s ] )
1 3 X : 50,00 15,89 063147
2 t 3 3 15490 0,3145
3 : : s 15.89 0.3147
4 : : : 16,87 00,3151
: 3 3
Mean : 3 ] 0.3146 03149
Dovietion: 3 ] 00,0001 0.0002
: 3 %
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TABLE 16. (Concluded)

—

} : :
Determin=sStendard-~:Arsenious 3 Sodium _I\_I_-chloro-R-toluonesulfonamide
ation 1 igation : acid 3

Humbey : Number :}illiliter: Lilliliter* 3 Initial 1 Final normel-
: tof 0.1000N3 : normality @ ity of blauk
2 H ] 3 1
3 : t
1 3 L 4 50 000 b 15'87 0.3151
2 : 3 : 15.90 0,3145
3 H ‘3 $ 15088 005149
4 H s e 15.85 — 093155
3 : s
Mean : 3 3 0,5148 0.,3152
Doevisntion: ] ] 0.0003 0.0003
: ] ]
s ] 3
: ] :
1 ] M ] 50,00 ¢ 15.656 0.3195
2 H H 3 15.59 0.3207
3 ) ] 3 17.56 0.2848
4 : H 3 17.28 00,2894
: : :
Mean : : 3 043201 0.2272
Deviations ] 3 0,0008 0.0022
: 2 3 :
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TABLE 17, OSTAWDARDIZATION OF SODIUM
HYDROGEN SULIITE
: : o
Determin~: Potassium 3 Sodium hydrogen sulfite
stion : permanganate :
Number ¢ Milliliter 1 iilliliter s Normality ¢ lolari
¢ of 0,2002N @ : :
e —
3 H . .
] ) ,
1 s 30.19 s 40434 0.1498 007459
2 2 30.12 : 40,22 0.1499 0.,0750
3 t 30.21 H 40,435 041499 0.0750
4: H 30.08 H 470.23 00149? 0.0748
5 H 30 029 H 40 04!5 0.1499 000750
lean H H 0.0749
Deviation: : 0.,0001
: H
: 3
1 : 30.39 s 40453 041501 0.0750
2 3 29,96 2 40.03 0.1498 0.0749
3 : 30.01 H 404,05 041500 0.0750
4 H 30.29 : 40440 0.1501 0.0750
Hean H H 0.0750
Deviation: : 0.0000
H H
: :
: H
1 H 20,00 : 40,04 041500 0.0750
2 H 30,13 ? 20,23 0.1499 0.,0750
3 H 30415 : 40425 G+1500 0.0750
4 3 30.12 3 40425 0.14988 0.0749
H :
Mean H s 0.0750
Deviation: : 0,0000
b 3
: t
1 : 29,96 : 39.89 01499 00750
2 : 30412 3 40,23 0.1499 0.0750
3 x 30.14 : 40,17 0.1502 040751
4 : 29.98 3 39498 0.1501 0.0750
H :
Mean H H 00,0750
Deviation: s 0,0000

-




218,

TABLE 108e STANDARDIZATION O SODIUM HYDRDIIDE
- : t :
Dotermine-: Sulfuric s Hydrochlorio : Sodium hydroxide
ation 1 acid : a0id s
Mamber :1111iliter: ¥Milliliter 1 (illiliter 3 Normality
:0f 0,2000N: of 0.1010K : s
: 3 3 1
3 s 3
1 H 51.93 2 2 10e42 069567
2 t 49,15 : : 9.91 00019
3 4 4:9.93 3 H 10002 009966
4 : 49,91 3 ] 10,02 0,9962
3] 1 49,97 H 1 1003 0.9964
3. : g
Mean 3 : : 069965
Daviation: : : 0.,0002
] 3 3
H 3 2
: 3 3
1 3 b4 95074 4 9.73 0.9730
2 2 3 91.91 3 D54 0.9730
3 : s 93.10 3 0,67 0.9724
4 3 : 94,20 (3] Je'78 0.9728
t : 3
lMean 1 H ] 049728
Deviation:s 3 : 00002
3 Ak oo alests M ok e o ARl e s AR ok b e e s 3is e e sie ke akegcake
3 H 3
Determin=s Potassium hydrogen H Sodium hydroxide
ation phthalate 3
Number Gram of 99,95 : lilliliter : Normality
] peroont : s
1l : 1.0300 3 24.71 0.2040
2 1 11255 t 26,95 02044 %
3 H 1.,0497 H 25.19 062040
4 38 1.2080 H 29,00 062040
3 :
lean s 3 0.2040
Doeviations H 0.0000
: t
1 t
1 3 1.1267 H 26 .76 002061
2 : 1.20056 : 28452 042060
3 3 1.2081 H 28474 0.2057
4 H 1.3162 s 3127 0.2060
t s
Moan H ] 02060
Deviations : 0.0001
3

*Re jectod observation.
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TABIE 19. PURITY OF SODIUN FEROXYBORATE
: 3 =
Dotermine: Potasgsium. : Sodium peroxyborate
ation H permangansteo :
Tumber Milliliter : Gram : Percentage
H of 04,2006 H :
(RS Uo—. . 1
1 H 32o07 H 0.5457 90070
2 3 29,97 : 0.5080 91,056
3 3 3012 3 0.5112 90494
4 t 31.72 H 05360 91.34
5 : 34.16 : 0.5791 91.04
6 3 29436 H 0.5000 90.63
2 H
tman s : 90,95
Deviation: ? 0.19
s 1
H 358 3h: vie ol ol okt Al e R A ok KRk

0 w5 ar ov v ba 20 a3 a3 e ta &

»

Praparation of solutions

Eg;malitx

0.0480
0.0961
0.1441
0.1922

Be v e 6 en 02 s 4w ev

Grem per
milliliter

0.004064
0.008128 -
0.012192
04016256
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TABLE 20. STANDARDIZATION OF SULFURIC ACID

.
.

Determin~: Sodium Sulfuric acid

3
atbion : hydroxide
Number s Milliliter : Iilliliter : Normalibty : Molaribty
3 of 0«2040N s 3
g T s ]
1 3 39.98 s 40,76 042001 0.1000
2 3 39495 s 40,74 02000 0.,1000
3 ? 404,43 H 41,20 02002 0.1001
4 3 40.24 : 41.00 0.,2002 0.1001
Mean 3 3 041000
Deviation: H 0.0000
1 3
s 3
: 3
l : 38.80 1 39.57 02000 0.1000
2 1 39420 : 30,98 0.2000 0.1000
3 : 3027 : 10405 0.2000 0,1000
4 p 39475 : 40.54 02000 0.1000
: H
Mean : 3 001000
Deviation: 3 0.,0000
3
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TABIE 21, EFFLCT OF PIFPTY-VOLUME BATHS OF AQUEQUS POTASS IUM

PERMANCANATE FOR FOUR HOURS ON THl ACETYL OF

CELINTOSE«ACETATI RAYON

.

Determin-~: Potassium :Temperature: Cellulose= tHydrochlorictAcetyl
ation spermanganate: s ncetate rayon ! acid H
Number : Wolarity <c. tRoctangle sWeipght :Milliliter* ;3 Pora
: H ! Number ¢ Gram 30f 0.1010N : centage
] s s ] 3 ¢
3 H H 3 :
1 1 0.0000 s 15.0 T 0.l: B6l 242812 1 45,58 1 38,36
2 3 H H 864 2.2560 H 46.64 H 38054
3 [ ] s Be7 22803 : 45,36 : 38,38
4 : H H ]170 2.2522 } 47.28 H 38.48
5 2 H ¢ n73 242803 46 .00 : 3825
] ] H : t
Mean 2 ] H] ] s 38440
Devietions ] 3 : : 0.09
: ) 3 ] :
1 : 0.0000 3 25.0 ¥ 0.1: BI21  2.2482 1  47.64  : 38.49
2 3 H : Bl24 2.2351 ¢+ 49.25 ¢t 38440%%
3 3 ] s B127 2.2883 2 4G.81 : 58,47
4 [ H s B130 22389 1 48.64 1 38445
5] ¢ : ¢ Bl33 2.2271 3 49.59 t  3B8.47
: ) 3 1 s
Mean : 3 3 : :  38.47
Devictions 2 : : : 0.01
s : 2 3 :
1 1+ 0.,0000 ¢ 40,0 £ 0.1: DBl06  2.235) : 48.95 : 38.46
2 ] 2 : Blog 242559 1 47.14 s 38445
3 s 3 : Bll2 22671 46 .05 1 3B.47
4 3 " s D115 22668 46,35 : 38442
5 3 3 : B1ll8 242523 2 47,60 s 38,42
t : 2 ] :
Mean 2 : H 3 t 38.44
Deviations 3 s s 1 0.02
s : : : ]
1 1 0.0200 : 1540 ¥ 0.1: Bl 2.2339 1 47.56  1: 38,75
2 $ H $ B4 202404 ¢ 4:5.03 : 39.15
3 s : : B7 2421566 ¢ 48,50 : 38487
4 H 3 : BlO 242625 ¢ 43.98 1 38,94
5 1 ] +  N13 242370 2 45,456 1 39,09
] s ! t )
Mean H t : H 1 38,96
Devintion: [ H 2 H 0.12
: 3 ]

*0riginal volume of alkali: 25.00 ml. 0,9965 N sodium hydroxide.
*xRejected observation.




"TABLE 21.

22¢.

(Continued)

Determin~: Potassium :Temperalture:

H

3

Cellulose~- sHydrochlorios ficetyl
stion  spermanganate: 1 acebate rayvon ! aocid :
Yumber : Iolarity @ ¢, :Reotangles: Vieipht: Milliliter®s  Perw
3 : 3 Number ¢ Gram : of 0.10101131! 1 centage
: s 2 3 3 3
P : z z 2
1 0.0200 : 25.0 ¥ 0.1: B3l  2.2086 : 48.35 3 59,12
2 : B : D34 242396 3 45,06 : 39.13
3 : : H B37 242346 44,96 1 39.24
4 3 H : B40 242181 : 48,195 3 93 + S 1 %*
5 : H R B45 2e3404 3 444 T4 : 39.18
s 3 : 2 3
Mean H : 3 H 2 3917
Deviation: H ) 1 s 0404
: e 2 z 3
1+ 0.0200 : 40.0 ¥0.,1: B9l 2.2446 : 42,81 ;  59.48
2 H ) H B94 242454 : 42,77 3 3948
3 : H : B97 242612 : 42,37 : 39.28
4 H H + Bl0O 202836 43427 ¢ 359424
5 3 : : Blo3 242516 : 42,25 H 39447
3 3 2 3 3
Mean 3 3 2 s ] S9e39
Deviations H ] : H 0410
t 2 ) : t
1 3 0.0330 : 15,0 ¥ 0.1: D46  2.2435 : 44,86 1 39410
2 t s : B49 2.2461 44,66 3 39.10
3 3 : : Bb2 242566 44,96 H 38,86
4 t H H BbHS 22546 1 43,492 3 35.18
5 3 : : B58 22497 45,11 2 38495
: : 3 3 t
Mean H 3 : z ] 39404
Deviations t ] ] s 0411
3 1 3 : 3
1 1 0.0330 : 25.0 2 0,1: B136  2.2414 : 44,05 : 39.29
2 2 E ¢ B139 262241 3 45.27 : 3936
3 H : : Bl4e 22392 44,01 3 30 ¢34
4 3 : : Blab 22146 46 .32 H 39433
5 : : : B148 2423569 : 45.02 i 30.21%x
) s 2 2 3
Wean H H : H 4 30433
Deviation: 3 3 2 2 0.02
[ 2 z e 3

T Em———




TABLE 21l. (Concluded)
: : P ] t
Determin~: Pobascium :Temperature: Cellulose- slfydrochloric: Acetyl
ation  :permeunganate: : acetate rayon :  acid :
Number ilolarity _‘_’_(_}_. sRoobangles: wWeipghtiilliliter® : Pere
: i Number : Gram iOf 0.]9}32 : centage
H ] + H : :
1 s 0.0330 : 400 . Q.11 261 242812t 44,96 t 39,30
2 ? : g AB4 220443 40,67 :  38,35%%
3 : : : ABT 2.2250: 45,98 : 3921
4 : 1 t ATO 242312: 45,34 t 39423
5 : H 3 A3 242297: 46,16 s 39,09
: t t H s
Meen 3 : s 3 : 3%.21
Deviation: H 2 ] : 0408
3 3 s t :




TABLE 22.

284,

BEFTFECT OF FIFTY-VOLUI BATHS OF AQUEOUS POTASSIUM

PERMANGANAT POR TOUR HOURS O THEL BREAKING STRENGTH

OF THE VET WARP OF CELLULOSE~-ACHETATE RAYON

Sttt

3
Dotermine-:
atlion

Breeking strength of wat varp of fabrioc

Potossium permanganate, molariby

00000 : 0.,0200 : 0.0330
3 Temperature, “Ce.
t 15.0 ¢ 25.0 : 40,0 t 15.0 : 250 ¢ 40,0 : 15.0 : 25.0 : 40.0
3 0.1 ¢ 0.1 2203 2ol aro.aridoal :2o.1iirour:toa
s s 3 3 3 ] 3 :
Number :Pound sPound : Pound :Pound :Pound : Pound : Pound :Pound s3Pound
s per 3 per : per t per : per t per 3 por : per : per
zinch sinch : inch  :inch :inch : inch ¢ inch :inch : inch
3 3 t
1 t 20A% 224 224 s 174 1cA 154 ¢ 15A 154 12A
2 : 20A 20A 22A : 18A 16A 154 1 15A lap 13A
$ : 20A 22A 214 : 194 164 10A : 15A 14 12A
4 : 20A 154 214 : 184 184 16A : 16A 15A 13A
5 : 204 194 204 : 168 168 144 2 164 144 12A
6 + 198 208 228 3 16B 188 15B : 158 168 138
7 : 188 20B 22B : 1B 188 158 + 13B 148 118
8 s 22B 20B 208 1 178 1388 148 : 15B 16B 128
9 : 208 22B 20B s 16¢C 176 128 : 158 168 12B
10 s 20B 20B 228 s 18C 12c 158 : 158 158 12B
11 1 20¢ 20C 22C ¢ 19¢C 138C 14 : 16C 15C 120
i2 : 19C 22¢C 21¢ ¢ 19¢C 16C 15C ¢ 16¢C 15¢C 12¢C
13 s 190 220 20C & 19D 18D 15¢C s 15¢C 15¢C 12C
14 ¢ 20C 22C 20C : 20D 18D 15¢C :  16C 15C 12¢C
15 s+ 20C 22C 2Lc ¢ 19D 19D 15C :  15C 15¢ 12¢C
16 t 20D 20D 22D : 18D 17 18D ¢ 16D 15D 12D
17 : 22D 22D 21D : 19E 19E 4D ¢ 17D 15D 12D
18 s 19D 21D 20D : 16B 198 15D : 15D 14D 10D
19 : 20D 20D 22D ¢ 191 16% 14D : 15D 15D 10D
20 s 20D 20D 16Dk 10F 135 15D : 17D 15D 13D
3 : ]
Yoan t 20 21 21 : 18 18 16 ¢ 15 15 i2
Deviation: 0O 1 1 s 1 1 0 : 1 0 0

.

*Lottor designates parallel determinations.
#*Re jooked ohservatione.
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TABLE 23. EFFECT OF FIFTY-VOLUME BADHS OF AQUEOUS POLASS IUM
PERMANGANATE IN FOUR HOURS ON THE COPPER NUMBER

OF CELINLOSE-ACETATE RAYON

3 - : T T 3 tPotassium
Determin-: Potessium 3 Temper~ : Fabrio tBarometrios permsn~  :Copper
ation :psrmanganate: ature 2 :_pressure : ganate tnumber
] 3 sRocte :Wolght: s :
3 : tangle : 3 H :
Humber : Holarity :  °C.  iNumber: Gram sMillimeter:Milliliterk:
H : H 3 tof mercury:of 0.051@2 t
] t 3 1 3 3 1
) : : s 2 :
1 & 0.0000 :15.0 F0.1: B63 2.,2686: T41.0 1 21.38 : 3,07
2 H : : HBG6 2.2621: H 22,92 1 3,30
3 : H : BGY 2.2644: H 23.77 : 3043
4 : B t B72 2,2762: : 22437 : 3,20
5 2 : 1 B75 2.,2779: F 21.67 : 3.10
s ] H : 3 H
Mean ) 2 3 3 2 t 3422
Deviation: H t H 1 : 0,11
b H 3 H H - H
1 H 0.0000 125.0 : O.l: B123 2.2429: 1735.0 t 19.95 : 2,89
2 : ] : Bl26 2.,2578: s 20,67 : 2,98
3 e : : B129 2.241l: H 20,97 : 3.04
4 : H : Bl32 2.2406% 3 21,03 : 3405
5 : : $ B1l35 2.2266: T 21.35 t 3012
t : : : : s
Hean 3 H H ] s t 3,02
Deviation: H] 3 2 3 t 0,06
4 H H b H H
1l g 0.0000 340.0 t O.1l: B108 2.,2406: T41.0 : 19.45 t 2.82
2 : 3 : B1l1ll 2.2700: 2 20437 : 2,92
3 H s : Bll4 2,.,2671: 3 20.55 1 2.95
4 : : : B117 2,2455: : 20.84 : 3,02
5 : 2 : B1l20 2.2733: : 21,35 s 3406
: : : ] H ]
Hoan ] s 3 s : t 2,96
Deviation: 3 ] : 2 3 0,07
: 3 3 3 s 3

¥Blank: 0,09 mle psrmanganate.

*xRe jooted observation.
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TABLE 23.

226,

(Contimed)

pr-prsie e~

. o0

:Pobassium

-

e

H H P+
Determin-: Potassium : Temper- : Fabric  tBarometrie: perman~ :Copper
ation spermanganate: ature : i_pressure : ganale tnumber
s H :Rect= :Weight: : t
] H zangle s : H 1
Murber ¢ lNolarity :  °C. :lumbers; Gram :Millimeter:Milliliters:
: ] ] 2 sof mercugz:of 0.,0514N
: 3 2 3 1 g,
: 3 2 3 s 3
1 : 040200 :15,0 ¥ 0.,1: B3 2.21991 737.2 : 26439  : 3.87
2 : s : B6 2.8327: 1 26.36 t 3.84
3 1 1 : B9 22322 2 25,73 2 3.75
4 : : t B12  2.2525: t 25,60 t 3,70
5 : H : Bl  2.2399: : 26,18 s 3.81
2 H s : s H
Mean 3 3 : 3 3 t 3.79
Deviation: H 2 H : s 0.06
s H s s t H
1 :  0,0200 :25,0 * 0,1: 1M92  1,9256: 73742 ¢ 20497 t 3.54
2 1 s : MOZ3  1,7828: : 19,87 2 3,63
3 s s : W94  1,7760: 3 20425 : 3.7
4 : s : M96  1.7702: ¢t 20,07 : 3469
5 H : : MOY  1.7823: 1 20.57 : 3475
: H] 3 t ) :
Mean 3 3 H 3 H : 3,66
Deviations : t 2 ] s 0,06
3 H 1 : H :
1 : 0.0200 :40,0 ¥ 0.1: M6 1.1040: 735.0 3 12443  : 3065
2 1 s t M7 1,1272: 1 12,28 : 3.53
3 : 2 + M 1.1081¢ 1 12.29 t 3.60
4 3 : : M9 1.1156: : 12.34 : 3.59
5 : t 1 M10 1.,1080: s 12.95 2 34798k
2 ) : s 3 :
Mean 3 ] H s 3 3 3.59
Deviations t : 3 2 s 0,03
3 ? : 2 : 3
1 & 0.0330 :15,0 T 0.1: B48  2.2479:  733,0 : 26.36 1 3.82
2 H H H le 2.24563 : 26.16 H 3.80
3 s t : B54 2,2270: :t 26.66 1 3.90
4 < s : B57 2,2404: 3 26.63 ¢ 3.87
5 : : : B60 2.2584: t 27.04 : 3490
: : : 3 3 s
Mean s t 3 t 3 : 3.86
Devigtions : 2 3 e t 0,04
2 $ : 3 [} 3
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TABLE 23. (Continued)

P —— oot ——

- T T i 3 :Potassium 3 —
Determin=-: Potassium : Temper~ : Fabrie  :Barometric: perman= iCopper
ation  spermenganate: ature H] 3 _pressure : ganate snuniber
3 2 tNect- Weightb: 3 H
3 H :angle 3 3 H ]
Number : Molarity :  °C. :Numbor: Gram sMillimeter:Milliliter#s
2 : H : :0f mercury:of 0,0514N :
] 3 3 g ) : s
s : : : 2 3
1 1 040330 1:25.,0 ¥ 0.1: B138 2.2332: 733.0 : 26.16 : 3.81
2 ] 3 s Bl41 2.2167: 1 25,61 t 3,76
3 H 3 : Blad 2,2266: :  25.62 : 3,75
& : H s B147 2,2433: : 25.94 s 377
5] : s t B150 2.2523: 2 27,49 : 3,98%%
s 3 H : H H
Mean s H : H H 3 3677
Deviations H : H 2 : 0,02
s 3 : : s :
1 s 0.0330 :40.0 f Oel: N49 1,1051l: 733.0 @ 13.18 : 3.87
2 s : t M50 1,1012: t 13.20 : 3,089
3 s 1 » MBS 1,1078: + 13,22 s 3,87
4 s 3 : W66 1,1109: T 13.20 : 3.86
5 2 : : 168 1010682 : 15045 H 3.94**
H 2 H H H $
Mean H 3 H s : 2 3.87
Deviations: 2 : : H s 0,01
2 2 2 3 ] 3
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TABLE 24, EFFECT OF FIFTY-VOLUME BATHS OF AQUEOUS POTASSIUM
PERMANGANATE FOR I'OUR HCOURS ON THE WEIGHT AND

ASII OF CELIULOSE~ACETATE RAYON

|

3 :Potasgsiums T ! ——
Detoermin=: Tempere : perman- : Fabric H Ash
gtion ¢ ature - : panate 1 :
3 3 tRact=- 3 Weight H H
3 g tanglo s :
3 : : i0riginal: Residual : :
s : : : : : 3
Number 3 . illolarity sNumber: Gram : Gram ¢ Por- : Gram : Pere
- t - H 3 ] H scentage: tcontape
: 1 2 : s 3 ] s
s g : s t
1 115.0 f Qels 040000 2 DBB2 1 242813 2.2546 99.70 :0.,0016 0.,07
2 : : ! B65 1 2.2441 2.2362 99.65 :0,0014 0,08
3 : : 3 DB68 : 2.2826 Re2TH4& 99.68 :0,0013 0,08
4 H 3 ¢ BTl 2.2704: 2.2625 99 ¢65 100010 0004
5 : : $ BT4 1 242469 242400 99.,69 :0.0011 Q.05
: : : H s
Nean 3 ' H 1 09,67 ¢ 0.06
Deviation: 3 t s 0.02 0.01
3 H s : s
1 225.0 f Dels 0.0000 : Dl22 : 2.2373 2.,2300 99,67 :0,0017 0.08
2 P) : 3 B1l25 : R.2338 2.2258 99,64 :0,0013 0,06
3 3 -3 2 Bl28 1 24,2343 2.2264 99.65 :0.,0014 0,08
& : s 3 B131 : 2.2577 2.2500 99.66 :0.0015 0,07
5 3 2 : Bl34 : 22,2364 2.2281 99,63 :0,0015 0,07
: 3 s H H
Mean s s H H 99,656 0.07
Daeviations: t H 2 0.01 : 0.01
: ] H ] 3
1 1400 f Dol:t 0,0000 = B10O7 : 2,2450 242360 08,60 20,0007 0,03
2 : : T B110 : 22,2723 242628 99,58 :0,0008 0,04
3 s H t BLL3 1 2.2756 22663 859.59 :0.,0010 04,04
4 H H i B1l16 : 2.2T708 2.2621 99,63 :0.0012 0,056
5 3 z t Bl1l9 : 24,2433 242340 99.59 :0.0010 0,04
3 3 ] 3 ]
Mean H 4 3 H 99.60 a 0.04
Deviations s H ] 0.01 2 0.00
3 H : ] ]

#*Re jected observation.
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TABLE 24. (Continued)
H tPotassium: L
Detormin=: Temper«~ : perman- : Fabric s Ash
ation : ature : gonate @ :
H H :Reot= Weight : H
s H sangle @ H :
2 ] H 10riginal: Residual : g
s 3 : : s : :
Number °c, sliolarity :ilumber: Gram : Gram 3 Pere= : Gram : Per-
: - : 3 2 : scentage: scontage
: : : 3 2 3 s ]
H s H H 3
1 :15,0 * 0.1: 0.0200 : B2 : 2.2175 2,2211 100416:0,0002 0441
2 H : t B5 : 2,25839 2.2630 100,18:0,0096 0442
3 s : 3 B8 : 2.2401 2.2446 100.20:0.,0094 0.42
4 : : $ Bll : 2,2585 2.2630 100.20:0.0094 0042
5 : 2 t Bl4 : 2.2527 2.,2568 100,18:0.0094 0,42
H s : : s
Mean 3 H : s 100,181 0.42
Deviations ] t ) 0.01: 0.00
3 : : s 3
1 :35.0 f Osl: 0,0200 ¢ B32 : 2.2408 2,2494 100.38:0.0123 0455
2 s 3 t B35 : 2.,2306 2.2387 100,36:0,0119 0653
3 s : ¢ B38B : 2,2292 2.2370 100,35 :0.0126 0.57
4 1 1 1 B4l : 2.2346 22,2426 100,36:0.0123 0455
5 $ H t B4d : 2.2378 2.,2455 100.34:0.0122 D56
3 2 s 3 H
ean 3 : : H 100.36: 04565
Doviation: : : : 0.01: 0.01
H H 3 H s
1l :140,0 i Oelt 0,0200 : BO2 : 22,2523 2.,2726 100.50:0,0209 0.93
2 s s t BOD : 2.,2544 2.2734 100.84:0,0200 0.91
3 s 3 t BO98 : 242511 22,2704 100.86:0,0212 0.94
4 : : 3 B101 : 2.2600 2,2802 100,89:0,0218 0.95
5 : : $ B104 : 2.2298 2.2481 100.82:0.,0202 0«91
H H s $ : :
Mean s t ] 3 100,861 0.93
Doviation: : H [ 0403: 0.01L
3 2 ] 2

3




TABLE 24. (Concluded)
Tt sPotassiums H
Determin=1 Temper= : perman= $ Fabrioc : Ash
ation 3 ature s ganate 3
: H tRect= 3 Weight H 3
H b iangle 3 : H
: 3 H] :Orizinal s Residual ] :
b 2 2 H H H ¢
Number : :g. sMolarity :Humber: (Gram s Gram : Per= : Gram : Pore
: : : : 2 icentages :contage
2 3 3 ! H
1 21150 .": Delz 00,0330 : B1l37 &t 2,2453 202564 100,49 :0.0102 0.456
2 : s 31 B140 : 2,1964 2.2071 100.49 :0.0099 0,45
3 : td 1 Bl43 1 2.,2165 22,2276 100.48 30,0111 0,50
4 : 3 3 D146 @ 2,26857 2,2776 100,58 :0,0112 0.49
5 : H $ Bl49 : 2,2411 2,2505 100.42 30,0110 0.49
3 ] ] s H
Hean : : 2 3 100,42 = 0.48
Deviation: : 3 : 0,03 0,02
: 3 H : H
1 22540 i Del: 0.0530 H BT? 82.2468 2.2561 100041 !0.0135 0.60
2 : : 1 B30 : 242560 2,2662 100,43 :0.0138 0,61
3 2 b4 : B83 H 2.2501 2’2595 100.42 :0.0146 0.65*
4 3 : $ B86 : 2.8520 2.,2623 100.46 :0.0137 0,61
5 : : + B89 1 2,2493 2,2568 100.33%:0.,0132 0,59
H s t H t
ean : : : : 100643 2 0.60
Deviation: 3 : H 0.02 0.01
3 ] 3 : 3
1 :140,0 f Ou.lz 0.0330 : B4T : 2.2582 2.,2536 99.80 1040107 0,47
2 s : 2 BBEOQ : 2432531 202487 99.80 :0,0107 0647
3 s : t B53 : 2422656 2.2208 99,74 :0,0107 0.48
4 : : 2 BBE6 : 2.2469 22440 89,87 :0,0124¢ 0,55
5 s : t B59 : 2,2418 2,2329 99,61%:0,0093 0,41
2 H H H H
Yean 3 : [ : 99.80 1 0.48
Deviations : s H 0,03 : 0.03
3 ] 3 3 ]
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IABLE 25, EFFECT OF FIFTY-VOLUME BATHS OF POTASSIUM

FERMANGANATE, 0,05001 AS TO SULFURIC ACID,

FOR FOUR MOURS ON THIs ACETYL OF CELLULOSE.

ACETATE RAYOW

DotoTmin=:

3
Potassium :Temperature:

ar oo

Cellulose~-

Hydrochlorics: Acetyl

ation ipermanganate: : acebnte rayon acid s
Number : Holarity : .39’ sRectangle: Weightaudlliliter® ¢ Par-
s : tNumber : Gram :of O.l0l0N 3 cantage
: s : : s :
1 : 0,0000 : 165.0 t Q.1: A18 2.1906 : 52,47 t 38.54
2 3 : : ALY 242514 : 47,36 s 38.48
3 : s : A22 225538 : 47,00 T 38.48
4 : : :  A25 242291 : 49.65 :  358.42
5 s s H AZB 22548 : 47,58 1 38.38
: 1 3 : s
Mean H ] 3 s s 38.46
Deviations : H 3 : 0.05
: ] 2 ] s
1 &+ 0,000 :25.0%0.,1: A9l  2,2608 : 47.18 : 38,36
2 ! 3 12 A94 242542 1 47,22 : 08.46
3 ) : s A87 242568 ¢+ 47,26 : 38.41
4 3 : t  A100 22346 ¢ 49.01 1 3B.4b
5 : 2 :  A103 262643 1 46.74 : 38,38
3 s : : :
Mean F : : 3 : 38.41
Deviation: ] s : $ 0.03
1 3 s : :
1 1 0.0000 3 40.0 ¥ 0.1: A76  2.2377 : 48,95 : 38.41
2 3 s : ATO 242396 : 48,55 1 38,45
3 : : B AB2 242450 2 43,93 :  38.29%%
4 : s : Asgs 22478 ¢ 48,16 : 38,39
5 : : :  AGB 202410 : 43.835 s 58637
: 3 3 : s
Yean s : : H 1 386,40
Deviations 3 t : 3 0,02
: H s -3 t
1 & 040200 1 15.0 F 0.1: AL 2,2426 : 41.78 s 39,72
2 s : 2 L4 2.2269 ; 40.80 s 40L,19
3 : t : AT 242577 : 3J.18 : 39495
4 : 3 : AlO 242143 1 42,77 : 40,03
5 : 3 t  AL3 2e1917 : 43,17 s 40,36
1 ] 3 ] 1
Mean H 3 3 z : 40,08
Deviations ] [ ] % 0,18
z : 3 3 1

*Qriginal volume of alkeli: 25,00 ml. 0.,9966
**Re jected observations.

sodium hydroxide.
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TABIE 26, (Contimied)
- T s T : R H -
Determin=~: Potassium :Temperature: Cellulose=- tiydrochloric: Acetyl
abtion  :permanganate: : acetate rayon 1 acid t
Humber : lolarity Sc. :Rectangle: Weight:illiliterx : Dor-
: ] ¢ Number ¢ Gram :0f 0.1010N : centare
3 s s 3 3 :
t B 3 t :
1 i 0,0200 1 25,0 F 0sls  ABL 22544 : 43,07  :  39.26%k
2 3 3 3 A34 2.2424 38480 t 40,30
3 3 H ] A3T 242438 : 38447 : 40,34
4 3 H : 240  2,228B3 : 39,96 : 40433
5 H 2 3 A43 202308 H 40,66 H 40,15
: 2 z 2 )
Nean ] H F ] : 40,28
Deviation: H H 2 : 0,08
3 s ) H :
1 1 0.0200 : 40,0 * 0,1:  A46  2.2378 : 64,07 1 35.47T
2 H t 3 A49  2.2287 ¢ 68.20 1 34.81
3 : : : A52 2,22T1 : 6l.61 : 36.22
4 3 t s ABS  2.2369 s 66414 :+ 35,08
b 2 H : AB8  2,21886 : 57.84 1 37.00
H 3 s H :
Mean 3 : H H : 35.70
Deviations ] t : : 0.869
s % H ] :
1 :  0.,0330 : 15,0 f Oul: Bl16 2.,2401 - 39,58 s 40,19
2 t s H B1l9 2.2286 : 44,78 1 39,38
3 2 3 3 B22 2.25632 : 41,18 1 39,65
4 1 3 H B26 2.2503 : 40.10 1 396,91
B $ 3 3 B28 2.2127 H 43.97 H 39.82
t H ] H ]
Mean $ 3 : 3 3 39,79
Deviations s e ) 1 0.22
H ) t t H
1 ¢ 0,0330 : 25.0 *0.1: D84 2,2518 + 42,18 : 39,83
2 : : : B85 22396 : 46,687 + 38,82
3 t H : B8T7 22546 44,27 s 39,03
4 : 3 3 B8B 242388 47,86 t 38,60
5 : [ H B30 242590 : 41,07 1 39,58
2 3 ¢ s )
Mean : 3 s : T 39,17
Deviations: s H H s 042
] ) ] 3
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TABIE 26, BUFECT OF PIMNY-VOIULE BATHS OF POTASSIUN PERMANGAWATE,
0.0500 M AS TO SULMIRIC ACID, TOR FOUR IOURS ON THR

BREAKING STRENGYH OF TR WET WARP OF CLLLULOST~ACHTATE

RAYOM
:
Dotormine=: Braecking strength of wel warp of fabric
ation =
1 Potassium permansanate, melarity
H 000000 3 000200 B 090530
s Temporature, °C.
: 15,0 3 205.0 : 40,0 : 15.0 2 25,0 1 40,0 : 15.0 1 28,0 : 40,0
202 :%01:2%0.3: 2022000022014 0.0
s 2 ' : H H : : t
Number :Pound : Pound :Pound : Pound : Pound :Tound : Pound s Pound : Pound
i per : per : per : per & pPer & per : per & per : per
: inch 3 inch : inch ¢ inech : inch 3 inch : inch s inch 3 inggb
1l :  1OAx 194 2D4A ¢ DA%k BA kK 2 BA Assieck Heqolt
2 :- 20A is8a 20A = OAsek 4\ ke g TA. ek Heske o
3 : 20A 20A. 204 : 10aAxx  BA dewse g TA Ak Hokeske
4 : 204 20A 20A :  10pw* GA sk g TA skl H Xk
5 + 194 20A 20A : 10Axx 64 sokme ¢ BA Horor ko
6 s 20B 208 208 : 10B 683 Hokk g m desdean kA
7 + 208 198 218 : 10B G6h Aok g 8B Heaesic ek
8 ¢+ 198 208 208 ¢ 108 63 soktk g B ok Aesterk
9 :+ 20B 228 198 9B T8 ok g m A Haxak
10 + 20B 198 228 : 10B 2B heksk g (43 kA ok
11 : 20C 20C 15C s+ 10B 4C s V§3]
12 ¢ 19¢C 20C 20¢C 98 7C ¥k 3 BC
13 : 20C 20C 20C 9B ‘C L 7¢C
14 : 19C 22C 19¢ :  9C 8c KAk g 7C
15 : 20C 20C 22¢ ¢« 10¢ 6C L L S (¢
16 : 19D 20D 20D : 10C 6D ke g 6¢C
17 : 20D 19D 19n &+ 12C ™ Hokd g oR
18 : 230D 22D 15Dkl 1D 8D Hokde g 8D
19 : 20D 18D 20D ¢ 12D ] AkAk g ™
20 + 20D 19D 20D : 10D 8b LIl Vil
21 3 : 10D :
22 : s 10E :
23 H : 10R :
24 3 H or —_ r
3 s 3
kean : 20 20 20 ¢ 10 6 3 7
Deviation: 4] 1 0 : 0 1l : ¢
] ]

3
#Letter designates parallel determinations.
#iDricd and broken wet after one hour in water five days after treatment.
*¥%Disintegrated.
*ixaRe jocted cbservation.
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TABLE 27. (Continued)
p- e —
3 | 3 : tPotassium ¢
Determine~: Potassium : Temper~ : Fabric sBarometric: porman- sCopper
ation :permangenate: ature H t pressure : ganate smamber
) 3 tReot~ tWeight: 3 s
] 3 tangle : E : 3
Number : Molarity :  °C.  :Number: Gram :Millimeter:Milliliter:
H : t : sof mercurysof 0,0514N s
3 3 3 3 3 : 3
s : : 2 : :
1 : 00200 11540 t O.1: E38 0.8929: 738.0 i 284,52 :10.40
2 3 F 1 E42 0.8896: s 28,95 110,60
3 2 : ¢ B9 0.89406: s 30.27 311,02
& . 2 3 $ E61 0.,8952: : 30.82 111.22
: % s ? ] :
Mean H H ] 3 s 110,81
Deviations H : F : 1 031
H 2 : s 2 s
1 t 0.0200 :25.0 ¥ 0.1: E26  0.8464: 738.0 : 33,17 112,77
2 s : t B31  0.8721: : 3347 :12.51
3 H H 2 E% 0.852].: $ 30.97 311084
4 : : : BB5  0,8531: s 3l.42 :112.00
t z 3 s : ; :
Mean ) 2 3 F H :12.28
Deviations 3 H : 2 : 0,36
.8 ) H 3 3 :
1 . ¢  0.0200 :40,0 '.'Z Oel: E28B 0,7332: 7380 3+ 24,67 :10.956
2 : : 1 B29 0.,8075: s 26.17 210,55
3 b 3 -t B30 0,8075: t 27«47 111.08
4& 3 % 1 E49 0.8390: : 29.77 :11,56
3 : s 3 : s
Mean H 3 ] H 3 111,04
Daviations : : ) s : 0,28
3 2 s s : :
1l 10,0330 t15.0 f.' Oels M30 1e41245: 7330 T 44,79 112,99
2 P) t 2 M3l 1l.1121: s 46,88  :13.75%k
3 t s s M32 1.1101: : 43,27 112,71
4 : t : M33  1.1005: ¢ 42,77 :12.67
5 : . : M34  1.1164: t 43,95 :12.84
: 2 s : : :
Mean H : H : : :12.80
Deviation: s : : ] : Oell
: 3 3 P H :
1 :  0,0330 125.0 f Ool: M36  1.1158: 733.,0 H 51.24 214,98
2 H H s M37 1.1065t ] 51.49 315.18
3 2 H ¢ 38 1,1101: 3 50,57 :14,88
4 ? 3 s M30  1,1050: : 50,01 114,76
5 3 H : M40  1.1128: : 52.01 115,26
3 3 ] 3 ] :
Mean 3 ] : ] : 315,01
Deviation: 2 H ) H : 0,17
3 3 3 3 3 3
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TABIE 27, EFFECT OF FIFTY~VOLUIE BATHS OF POTASSIUI PERMAN=
GANATE, 00500 K AS TO BULFURIC ACID, IN FOUR HOURS

ON THE COPFER NUMBER OF CELLULOSE«ACETATE RAYON

H : H 3 sPotassium:
Determin-:Potassium  :Yemper- t Fabrio :Barometric: perman- :Copper
ation tpermancanate tature ] 3 _pressure : ganato :rmumber
3 3 :Recte~ :Weight: : :
H H sangle H : H
Number : Iolarity :  °C. :Number: Gram :Millimeter:Millil-
2 1 ] 2 sof mercury: iter of :
) 3 ] ] s z 0.05141
: 2 : 3 : s T
: s z 1 : 3
1t 0.0000 :15.,0 ¥ 0.1: A18 2.2476: 7410 : 21.32 : 3.09
2 s s t A2l 2.2454: 1 2l.38 & 3.10
3 H : t A24 2,.,2468: t 18.,35 s 2.64
4 : 3 s A2T7 2,2535: 2 18.20 : 2,63
5 : 2 1t A30 2,256632 t 19.68 : 2.82
2 t ] H P 2
Mean 3 : H] s H : 2.86
Deviation: s ] ) H t 0,19
: : s H : :
1 t  0.0000 25,0 ¥ O.1l: 493 2.2449: 736456 1 21.92 : 3,18
2 2 : 1 A96 2.2307: ¢ 21.55 1 3.14
3 : 3 t A99 R.2334: t 21,09 s 3,07
4 3 2 : AID2 2.,2447: t 20.52 33 2,97
5 [ 2 : A105 2.2582% : 2l.27 @ 3.06
s s 3 ) s ]
Mean 3 2 t 3 2 $ 3.08
Deviation: t 2 ) 3 t 0006
: : ] ) s :
1 ¢ 0,0000 :40.0 ¥ 0.1: A78 2.2383: 741.0 1 21.05 : 3.06
2 s : t A8l 2.25603 1 21.22 1 3,06
3 s : 3 AB4 2.2485: t 21,19 ¢ 3.07
4 : 1 : ABT 2.2511: t 20,67 : 2,99
5 : 2 s A90 2.,2441: 1 21.85 3 3.17
1 s s 3 2 3
Moan F 3 H H ] t 3,07
Deviation: z H 3 3 : 0,04
t 2 2 : t H

#Blank: 0609 ml. permanganatee.

*#Rejeoted observation.
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TABIE 28, BFFECT OF FIFTY~VOLUKE BATIIS OF POTASS {UN PERiANe
GANATE, 0,0500 i AS TU SULFURIC ACID, I'OR FOUR JIOURS

ON TiIE WEIGHT AND ASH OF CELLULOSE«ACHTATE RAYON

e

: :Potassiums T : —
Determin-: Tempor~ 3 perman= : Fabric : Ash
ation : ature t ganate 2 3
3 $ tRect~ @ Welght : H
2 H sangle : H 3
B ] 3 s0riginal: Residual : s
s o 2 2 H 3 3 s
Number 3 _Co  sliolarity :sMumber: Grem s Grem : Per~ : Gram s Pore
] H H] : 3 tcontage: tcontage
: : 3 : ] : 3 3
1 215.0 : Oel: 00,0000 3 ALT7 z 2.,2485 242441 99,80 10.0014 0,06
2 3 : t A20 ¢ 2.,2444 2,2400 99.80 :0.0013 0.08
3 2 t 8 A23 : 2.2378 2.2335 99.8l 10.0013 0.06
4 3 H e AZS H 2.2385 2.2328 99 .75 20.0014 0.06
5 H 3 1 A29 H 2.2389 2.2351 90.83 30,0013 0.06
s s H : H
Mean ] H H ] 99.80 3 0.06
Devistions : H] ] 0.02 ¢ 0,00
3 ] : 1 :
1 125.0 ¥ 0.1: 0,0000 : A92 : 2.3514 2,2444 99.69 10,0013 0,06
2 3 : t A95 1 2,2315 242254 99.73 30,0011 0,05
3 i3 : t AG8 1 2,2831 22,2466 99.71 :0.0011 0,05
4 : s $ A0l 1 2,2624 2.,2456 99.70 10,0012 0,05
5 : : 2 A204 3 2,2480 2.2415 99,71 :0.0012 0,05
: ] ] 3 :
Haan H 1 3 ] 99471 2 0,08
Deviations ? ] 3 0.01 1 0,00
: 3 ] s 1
1 :40,0 f Dels 00000 & ATT t 2,2371 2.2308 99,72 10,0014 0,08
2 s : s ABO : 2.,2487 24,2423 99.72 30,0013 0,06
3 : H 3 AB3 1 2,2408 2,2336 99.68 :0.0014 0,06
4 t 3 ¢ ABG 3 Z2.,2688 2.2622 99.7L 10,0014 0,06
5 $ : t ABO 1 2,2365 2.2288 99,66 30,0012 04,05
3 3 3 ] :
Mean ; H H H 99,70 1 0,06
Dovietion: t s 3 0,02 @ 0.00
2 1 1 3 ]

*Rejeoted observation.

**%A11 semples so badly degraded that washing had to be effected by
decantation.
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TABLE 28. (Continued)
p— = —=
3 sPotasslums 3
Dotermin=: Temper= : permans 3 Fabric H Ash
ation : ature : ganate s :
t 3 tRect= : Welght : H
3 : 1angle 1 H
! : s :Originals  Residual t :
H H : H 2 H H
Number __°_(_‘,_. tlolariby :Numbers: Gram s Gram : Per- 1 Gram : Per-
H : ] : : soentago: scentage
2 3 3 t 3 ) Cos :
: s 3 s :
) 21500 i 0.13 0.0200 1 A2 H 2.2371 2.2230 99.37 20.0067 0425
2 B 2 3 A5 2 2,2139 2,2011 99.42 10,0063 0.28
3 3 5 2 A8 = 2,2192 2,2064 902,42 :0,0089 0,31
4 : : 2 A1l 1 2.1866 2.1758 99.48 :0,0069 0,32
5 3 3 1 AL 1 2.2542  2.2401 99437 10,0060 Q.27
3 : : 3 s
Mean 3 3 1 : 99441 ¢ 0.29
Deviations ] H ] 0.03 1 0.02
$ s : 3 )
-1 125.0 f-O.l: 0.0200 : A32 ¢ 2,2412 2.2115 98.67 :0.,0058 026
2 : : 1 A35 1 2,2240 2.,1974 98.80%:0,0061 0,27
3 s ] t A3B 2 2.2474 2.,2169 9B.64 :0,0046 0,20
4 H t 1 Ml @2 22,2188 2,188T7 98484 :0.0052 023
5 s H t A44 ¢ 2,2386 2.2083 9B.65 10,0039 0.17
3 : H t H
Mean 1 H H H 98,66 = 0.23
Deviations 3 : H 0,01 = 0.03
3 s s 3 1
1 140,0 ¥ 0.1: 0.0200 : A47 1 2,2268 2.0268 91.02 :0,0057 0.26
2 3 : 3 ABO & 2.2396 2.0911 93.37 10,0067 0,256
3 H s T AS3 & 2,2402 2.0530 91.64 10,0059 0.26
4 : : $ AB6 2 2.2232 2.0683 93.03 20,0078 0.54%
5 : : 1 AB9 ¢ 2.2285 2,0546 92,20 :0.,0054 0,24
2 1 2 H :
Mean H : : ] 92425 3 0.25
Deviation: 3 H ] 0.7 3 0,01
] 3 ] 3 3
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TABIE 28, (Concluded)
H :Potassiume E
Determine: Temper~ : perman=- : Febric : Ash
abion : ature : gamalte : :
H 3 tRect= 2 Weight t 3
] L] sangle H s
3 : 3 :0riginal:s Residual : t
3 s ¢ H ] 2 :
Mumber s °C. sMolarity tMambor: Gram ¢ Gram s Per- : Grem : Per-
: o : H 3 :centago: :centage
H 3 H 3 3 3 2 2
: H 3 4 H
1 :1640 p Oel: 0.0330 1 ALO7 : 242475 242240 98.95 :0.0040 0,18
2 s s 2 AL10 : 242608  2.2369 98496 2040037 0416
3 3 s 2 A11l3 3 242487 24,2243 98491 10,0037 0,18
4 3 H 2 AL16 1 242424 242178 98,90 :0.,0039 0.17
5 s : t AL19 1 22,2208 22,1961 98489 20,0036 0,16
s ] 2 : ?
foan : H ) s 08492 3 0.17
Peviation: : 3 1 003 2 0.01
1 :25.0 ¥ 0.1: 0,0330 : A137 1 2.2398 2.1610 96.48 10,0040 0,18
2 s 2 3 A140 1 2.,2353 21441 95,92 :0.0041 0,18
3 2 H ¢ A143 1 2.2450 2.,1426 95.44 :0,0044 0,20
4 H t 1 A4S ¢ 2,2486 22,1549 95.83 10,0040 0,18
53 H H t AY4D : 2.,2485  2.1230 94,43+#:0.0045 0.20
3 3 3 2 1
Liean t ) 2 3 95,92 3 0,19
Deviation: t 2 3 0.28 0.01
H H 3 1 s
1 :40,0 i Oel: 00,0330 : A122 : 24,2107 1.1811 53.,43%%0,006&4 0,29
2 : s 1 AIR5 ; 2.,2168 1.,3768 62,06 :0,0085 0,38
3 : H 1 A128 : 2,2319 1.3449 60,26 :0.0087 0,39
4 s 1 A=-BS=0B: 24,1756 10377 47.70 :0,0054 0425
5 H H A-BS=0C: 24,1676 1,0685 48.83 :0.,0041 0,19
H s H 3 H
Mean : : H s b4.46 1 0,30
Deviations : H : 5436 ¢ 0.07
: : 3 $

]
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TABLE 29, EFFECT OF FIFTY-VOLUME BATHS OF SODIUM PEROXYRORATE,
0«3 PER CENT A5 L0 SUAP, IN TWO HOURS AL THE BOLLING

POINT OF WAIER ON 1HE ACHIYL OF CLLIULOSE=ACKTATE RAYON

o
———-

3 3 : 2
Determin=: Sodium i Cellulose= t llydrochloric : Acetyl
ation :peroxybtorate: acetate rayon : acid :
Tumber ¢ Normality siectangle: Vielghts siilliliter* :  Percentage
1 g Number $ Gram : of O.lOlOPl\l H
3 3 ] H 3
: 3 ] :
1 3 0.,0000 : F48 242852 41,18 H 37.97
2 t s P49 22996 : 41.42 2 37 o6 Gt
3 t t  F50 2.2903 39,98 $ 384,12
4 t ¢ TF5Hl 22773 2 41.04 H] 38413
5 H 2 53 202 721 3 42 v28 H 37.98
Mean H 3 s H 38 405
Deviations 1 2 : 0.08
H 3 H 3
1 1 0.0480 : F26 2.2638 1 50665 H 36453
2 1 s F26 22862 3 53.51 s 35461 4%
3 ] t T27 242769 1 50475 ] 36 ¢ 50
4 ] 3 128 242937 50417 : 36613
5 H : F29 2.2822 3 5085 : 36418
3 ) ] 3
Mean t 3 t z 36 .48
Deviations 3 s H 0,13
3 33 ] s
1 : 0.0961 s F30 242814 = 77430 : Sl e16
2 g ‘ a F3Z 2.2880 H 79.22 : 30.70
3 2 + 133 2.3088 1 7'7.88 H 30.68
4 3 : F34 243070 1 74 .84 H 31,27
5 H + T35 2.3072 1 73.36 H 3) 455
3 t ) t
lMean H H] : : 31607
Deviations s 3 ] Qedl
3 2 2 2

#0riginal volume of alkali: 25400 mle 0.9728 N sodium hydroxide.

**Re Jocted observation,
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TABLE 29, (Contiimed)

-

R —

: t t

Debermin-~: Sodium t  Collulose- ¢ Hydrochloric : Acetyl

ation  :peroxyboratet acetate ravon acid :
Number : Hormality iRectanglos Velzhits: Lilliliter* @ Percentape

2 s Number ¢ Gram g of Q.10I0N
3 1 3 s T,
s 3 1 s

1 : 041441 : F36 22813 3 97458 H 2733

2 21 t  F37 2.2973 88.3 : 26,97

3 s H F89 242620 : 99,10 : 2723

4 H r P40 2.2694 + 102.30 : 26 53 %x

5 2 s ™l 24,2721 98,98 3 27413
: H ] t

Mean 3 3 s 1 27.16

Deviations H 2 3 0.12
H 3 ) 2

1l s 00,1922 : F4l 242905 @  123.47 : 22427

2 t : 43 2.2827 ¢ 119,24 t 23015

3 H H P44 2.2808 ¢ 121,58 s 22,72

4 1 s T4 2.2835 ; 119.89 : 23.02

5 t s T47 2.2921 ¢ 121,09 : 22470
3 H s ]

Mean s H H H 22,77

Deviations H H : 0425
s 3 s 3
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TABLE 30, EFFECT OF FIFTY-VOLUME BATUS ur SUDIUR PEROAYBORATLE,

0,8 PER CENT AS TO SOAP, IN TWO HOURS AT THY BOILING
POINT OF WATER OV THI BREAKIHG STRRWGTH OF THE WET

WARP UF CELIULOSE~ACETATE RAYON

Determine: Breaking strength of wet vwarp of fabrio
ation
: Normality of sodium peroxyborate
1
:+ 0,0000 : 0.0480 ¢ 040961 ¢ 00,1441 ¢ 00,1922
: : ? H H
Mumber :  Pound :  Pound 3 Pound s+ Pound t Pound
: per inch s per inch & per inch ¢ per inch 3 per inch
H 3 H : 3
1A% 18 16 14 13 14
2A : 18 18 14 14 11
3A : 18 16 14 10 11
4 2 18 16 18 12 11
5A 3 18 18 14 13 10
6B s 18 16 16 16 11
b} : 17 14 14 11 11
8R : 19 7 15 11 1l
oB 3 18 14 16 11 11
108 H 16 17 14 16 10
116 3 18 18 15 11 11
12¢C t 19 18 13 12 11
136 * 16 17 14 13 11
140 t 20 18 17 14 9
i5C : 8 18 13 13 8
16D : 18 17 12 13 11
17D 3 18 17 18 15 9
18D $ 20 7 17 14 13
19D : 20 16 16 14 : 9
200+ 19 7 6 15 0
Hean 3 18 17 15 13 11
Deviation: 1 1 1 1 1

-

*Leotter designates parallel determinations.
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TABIE 31, EFIECT OF FIFIY-VOLUFL BAIES OF SODIUM PEROXYBORATE,
0e3 PER CENT AS TO SOAP, IN TWO HOURS AT THM ROILING
FPOINT OF WATBR ON THi COPPER NULMBER OF CDLLULOSE-
ACETATE RAYOW
s : : t :
Detomin~: Sodiuwm ¥abric tBarometric: Potassium ¢ Copper
ation speroxyborate: :_pressure spermenganate: number
H tRectangle:tieight : : E
3 3 s : H 3
Number : Normelity  Number : Gram :Millimober:Milliliters* :
H ] : :of mercury:of 0,0511N
[TV GR—. .
3 ¢ H g H
s s : 2 s s
1 H 0.,0000 3 F7 t 242712: T3la3d 3 23,17 : 3.16
2 H s ] 2 242699 t 22.92 H 3427
3 : 3 FS s 2.3739: ] 23462 3 3636
4 : : Fll s 2430222 : 22,76 t 3420
5 [ t M2 T 20298012 ] 22667 : 3019
s t H] s ] s
ilean ] 3 ] H H H 3elL
Doviations 3 t H H 0406
1 : 0.0480 :+ F13 3 243084: 744.8 s 20.18 H 2485
3 ¢ : Flé 3 242934: : 3l.42 2 3.02
3 : s F15 2 2,29033 : 21,16 1 2.99
4 $ : Fl6 3 2429121 3 21,27 s 3.00
5 : H F18 H 202974.‘2 S 19.79 H 2.79
] : ] 2 H :

Mean : s z H s t 2.93
Deviation: s : : 2 3 0.09
: H s : 3 H

1 H 0.0961 : F19 : 243008: T32.6 : 18.20 $ 2.56
2 : ¢ F20 1 2.2982: : 18.28 : 2457
3 : + 21 1 243067: g 20.10 H 2,82
4 3 s 122 1 2.,3198: 1 19.84 H 2,77
5 H b4 23 H 2.28211 H 19005 : 2.70
H H H 2 ] %
Vean s ] : : : H 2,68
Deviation: : t t 5 : 0.10
#Blank: 0,09 mle permanganatee.

#*Rejocted observation.
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TABLE 31. (Contimued)
$ $ H : 2 T
Determin-: Sodium 'ebric tBarometrics Potassium : Copper
ation :peroxyborate: 3_pressure :permenganate: mumber
t tReotanglesileight 1 H :
s H s : ©2 :
Number & Nommality : Mumber : Gram MillimetersMilliliter :
] H] H 10f mercury:of 0.05]_._}_12 :
2 ] 3 H 2 H
2 3 s s 1 2
1 ¢ 0Oel44l :  T6O : 2.2981: T47.9 3 17.82 : 2,51
2 s :+  Fol 32 2.2807: H 17,18 & 2443
3 3 H F62 : 228263 : 17.43 3 247
4 t s F63 : 2,2732: 3 1753 1 2.49
5 2 : P84 : 2.2870: s 16.62 3 2435%%
3 s : ] 3 H
Yean H 2 H H] ] : 2448
Deviations H H : : H 0.02
3 3 : : 3 H
1 t 061822 1 F65 2 2,2801: 747.9 : 14,83 : 2,10
2 : : P67 : 2,2845: 3 14.68 : 2,07
3 3 t P68 1 2.28353: : 15,01 ;¢ 2.12
4 : : P69 2 2.,2816: 3 15,93 : 2,26
5 s : T s 2,2869: s 16,23 t 2.29
] s ] ] ] :
Mean : 3 3 3 ] T 2.17
Deviations E 3 2 : 0,09
3 t :
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TABLE 31A, EFFECT OF FIPTY-VOLUME BATHS OF SODIUM PRROXYRORATE,
0.3 PER CENT AS TO SOAP, IN EIGHT HOURS AT 40.0%0.1°%C.

ON IiL COPFER NUMBER OF CELIULOSE-ACETATE RAYON

H H : 3 %
Determin-: Sodium @ Fabric :Narometric: Potassium : Copper
ation :peroxylorate: t pressure :ipermancanate: rumber
H :Rectanglestieight @ t :
3 H : b ] t
Number : Normality : Humber : Gram sMillimeter:Milliliter* :
3 : : sof mercury:of 0.0511N
] 2 3 3 ) s
3 ) 3 : : 1
1l t 0,0000 2 Al21 12,2214 + 131,53 ] 19.49 s 2.84
2 2 + Al123 22,2179 1 s+ 19.26 s 2,81
3 H s Al24 1262152 1 t 2017 1 2495
4 3 2 Al26 31243513 s 20,77 3 2.98
5} 3 s Al27 3242295 2 H 20.40 : 296
3 3 t : ] s
Mean : : s 2 3 2 2.91
Deviations ) ] 3 ] H 0.07
H H 3 H H ]
1 2 0.0480 s A129 2122291 : 732,86 H 21.17 s 3,07
2 2 s AL30 12,2339 2 3 21.156 s 3406
3 2 :  Al32 2242510 s 21.2¢ : 3.06
4 : 1 Al33  :32.,2214 t 19.80 : 2 o 383k
5 H ¢ Al35 12,2374 : s 204,97 v 3.08
: 8 H s ? :
Mean 1 3 H H : 3 3.06
Deviation: 3 3 3 3 3 0,01
H 3 3 b ) H
1 s 0.0961 s AL36 12,2066 1 T32.6 : 20,05 : 24086
g : + Al138 12,2342 12 s 20.62 s 2,98
3 H H AL39 :2.2390 H S 21.17 - 3.06
4 t : Al4l 12,2278 : t 20,87 : 3403
5 H H Al42 :2.2380 H E 21.58 : 3.12
1 ) 1 3 s :
Mean t 3 : 3 : 3 3.01
Daviation: H : 3 3 : 0,07
: s 1 2 s 3

#Blanks 009 mle permanganate.
*kRejoected observation,
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TABIE 31A, (Continued)
b = == IR
Determine-: Sodium Febric :Barometric: Potmssium :  Copper
ation iperoxyborate: ¢ pressure spermanganate:s mumber
: :Rectangle:teight @ H :
: 3 H 3 1 :
Number : Normality ¢ Number : Gram :Millimetor:lMilliliterw .
] H 3 :0f mercury:of 0.0511M
| 3 H 2 : :
B ) : 3 ] :
1 t 0.1441  : Ald4d :2.2272 : 74448 3 18.36 1 2.66
2 : 1 Al4S  :2.2308 : 18,57 1 2.84
3 : s ALAT  :2.2548 s 2le€7 : Sell
4 H t Al4B 12,2377 ¢ t 22,51 : 3425
5 : +  AL50 22,2305 H 21.27 ] 3408
H 3 2 H 4 t
Mean : 3 : H H 3 2499
Deviation: 3 H ] H 2 0.19
H : H 3 ] H
1 :  0.1922 : Il 12.2951 3 7387 3 20.97 H 2496
2 s 3 F2 1242960 = H 21.60 ! 3.04
3 : : F& 122777 H 21,54 : 306
4 : : T5 12.2833 3 : 20442 : 2489
5 H 2 6 12,2837 1 :  21.90 1 3410
loan 2 H s ] H H] 3.01
Deviation: : H ] ] t <07
: 3 3 3 3 3
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TABLE 32. EFFECT OF FIFTY VOLUME BATHS OF SODIUM PEROXYBORATE,
0.3 FER CENI AS TO S0AP, IN TWO HOURS AT THE BOILING

POINT OF WATER OH THE WEIGHT OF CLLLULOSE-ACETATE RAYON

P , - S —_— - —
Determin~: Sodium s Collulose-acotate rayon
ation :peroxyborate:
s ¢t Rectangle Weight
: : s
] : ¢ Original : Residual
$ : : H
Number ¢ Normality : Number : Gram 1+ Gram t Porcentage
] ) f f] ]
3 t 3 :
1l 3 0,0000 ] 54 H 2.2713 : 2.2554 99,30
2 2 t ¥55 t 2.2792 : 2,2618 99 .24
3 3 : 56 : 202732 t  2,2562 99 .25
4 e H " F57 H 2.2804 s 2.2630 99.24
5 H 3 82,2788 12,2615 99.24
2 H s 3
Mean 3 3 H H 99 .25
Deviantion: ] H H 0.02
1 ] F) s
1 ] 0.0480 H BLY7 : 242259 : 2,1608 97.08
2 : : B20 : 22472 t 2.1808 97.04
3 : : B23 t 2.2160 : 241495 $7.00
4 ] H B26 2 2,2019 + 2.,1452 4 97.42
5 : 1 B29 : 242186 : 2,1620 8745
2 H : 3
Mean H ] 2 ] 9720
Deviations? H ] Tz 0.18
2 : t ] ' ’
1l : 0.0961 H A2 2 2.2293 : 2,0736 93.02
2 H t A,65 H 2;2310 L 2.0757 95.04‘
3 1 : 468 3 242394 : 2.0692 92 .40
4 3 H ATL H 242349 1 2.,0661 02445
5 H ) AT4 H 22359 ¢ 240769 92489
3 s : :
Mean : 3 : ] 92.76
Doviations 1 H H 04,27
3 : ] :
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TABLE 32, (Continued)

g et —-
e e

Dotormine=: Sodiwm

Cellulose~acetate rayon
ation  tperoxyborate

3 : Rectangle @ Weight
: 3 + Original Residusl
: t : H
Number ¢ Normality : Numbeyx 3 Gram s Gram 1 Percentape
s : [ : ]
3 3 ? ]
1 3 01441 B 141 s 2.2282 ¢ 1l.8778 88,76
2 3 : M47 3 2.2110 t 1.9533 BBe34
3 : : M63 : 242029 s 1.9474 88 440
4 t H M53 : 2.2136 s 1.9608 88,58
5 : ! K65 : 22093 : 1,9889 89,12
: t H $
Meoan H F 3 ] 88.64
Deviation: s ] 3 024
2 s s H
1 3 0,1922 H 71 s 241915 t 1.8599 84,87
2 2 : urt : 21967 + 1.8469 84,411
3 s H 183 : 2.1706 2 1.8357 84..22
& 1 3 189 H 2.2099 2 1.5617 84,24
5 : t 1195 : 22164 :+ 1.8810 84,87
s ] : t
Moan 1 : ] s 84,46
Deviations s ] ] 0633
[ 3 ] s




TABIE 3%, EFFECT OF FIFTY-VOLULE BATHS OF CAICIUM HYPOCHLORITE AND SODIVYE H-CHLORO-

Pp~TOLUENESULFONAIIDE ON THE ACETYL OF CELLULOSE ACETATE RAYON

——rae. s

s : 3 : ¢ Hydro=-
Determine: Bleaching bath : Tempere 3 Time @ Fabric s chloric @ Acetyl
ation ¢ : abture ) t : acid s
3 3 H : : : tRectangle: Weight: 2
3 H 3 2 H s : : s 3
Mumber @ Salt : Initial ¢ Final :Standard- : fg_. : Hour 3 Number : Gram siMilliliter#: Pere
] wnormalitysnormalitys:s igzation 3 : H 10f 0.1010N :centage
H ] :of blank : : .3 ] E |
s ) 3 s s 3 ] : 3 $
H H E H b} :
1 :None 0.,0000 0,0000 :25,0 f Oels 2 ¢ F77 2.,2935 ¢ 38,98 138425 %
2 : : : + F78 2.2997 ¢+ 37,79 238,438
3 : 1 ] $ P19 23073 ¢+ 37409 138,38 &2
4 : H P 1 FB1 2,2860 1 39,36 238,31 &
5 $ H H 3 F82 2.2711 H 4.‘0038 338036
2 H l 3 ] s
lean H ] 3 3 2 238,36
Deviations H : 3 ] s 0,02
: : ] ] : $
1 sNone 0.0000 00,0000 125,0 i Ds1l: 4 : F89 2,2421 : 42.81 238,39
2 1 : ' 3 F90 22529 :+ 42,05 138435
3 H ] z :  Fol 2.2485 ; 42,09 138442
4 s s $ : F92 242341 : 42,81 238e53%%
5 : 2 3 : FG3 2.,2310 ; 43,77 138.39
] H H ] 3 s
Kean ] : 3 H : $38439
Deviations H s : : t 0,02
3 3 3 ] ] 3

#0riginal volume of alkeli: 25,00 ml. 0.9728 N sodium hydroxide.
#*Rojactsd observation.



TABLE 33, (Contimued)

2 Tt : : Hydro= 3
Determinm: Bleaching bath : Temper= : Time ; Fabric ¢ chloric : Acetyl
ation ] : gture 3 : : aeld s

H : H z H 3 :Reotangle: VWeights H

3 : : 3 H s H : ] ]
Number Salt : Initial ¢ Final :Standard- : °c, ¢+ Hour : Number s Gram :liilliliter#: Fer=-

s mmormalitymormalitys: ization 2 E th :of 0,1010N scentage

P : 10f bilank @ : : : : T

3 ] 2 3 : : 3 1 3 :

) 2 : : : :

1 :None 0.0000 0.0000 240.0 f 0.1 4 : F100 24,2370 : 43,09 :38.42
2 3 3 : : Fl101 2,2582 «+ 40,98 238447
3 : s : : Fl103 242349 ¢ 43,07 138.46
4 : H : 1 Fl04 242555 1 42,41  :38424%x
5 3 : s s Fl05 242565 ¢ 41,36 238442
: ] : s : :
Hean H H] H 3 : 138444
Deviations s ] H 2 : 0,02
tCalcium : H H : ]
1  shypochlorite 0.0970  0.0955 A :25.0 $ 0.1: 2 ¢ FlO7  2.2430 ¢ 42,37 :38.46
2 s : : :+ F108 262366 : 42,37 2138457
3 3 : s s FlI0 242432 :  41.97 138.53
4 : : s 1 Fl11 262413 ¢ 42,67 138443
5 ] : : 1 Fliz 2.2280 ¢ 43,77 138.44

: : ] ] : F
Mean H : ] b} H 138,49
Deviation: : ] 3 H s 0.05

:Caloium : 3 : H ]

1 shypochlorite 00,1040 0.,0975 B 125,0 i‘ 0.1: 4 : F128 21977 3 45.54 :384.62
2 : : 3 : F129 241909 : 45,88 138,68
3 : H : : F131 20,2003 1+ 46.56 138,38
4 s : s 1 Fi32 242110 :+ 46,92 238,12
5 : H : : F133 242281 : lost

: ] : ] s 3
Mean H H H : H 338445
Deviation: : 1 : ts 1 0.20

] : 3 2 3 3

* 672



TABLE 33. (Contimued)

: : 3 s : Hydro- :
Determine: Bleaching bath : Temper- : Time 3 Febric : chloric : Acetyl
ation @ : ature H s :  acid H

H H : K : H tRectangle: Weight:s 2

2 H H H H o H H H H 3
Kumber 1 Salt ¢ Initial : Finel sSteandard-= : _C. : Hour : Mumber : Gram :3illiliter#*: Per=

3 snormalitymormality: ization : s : :of 0,10I0F :centage

s H sof blank : s H H 3 -

3 : : I : 3 : 2 3 :

t H : 3 : :

1Calcium H H : 3 ]

1 shypochlorite 0.1026 0.,0802 c :40,0 f O.l: 4 : F134 2.2087 @ 43,99 :38,74
2 t s : ; F135 2.,2028 : 44,57 138,73
3 H : : H F136 202016 - 45,18 138,63
4 : 3 3 2 Fl38 2.,2281 : 43,57  :138.48%%
5 F] H ] ] F139 2,2411 : 41,57 138,65

3 3 3 s : :

Heen 3 H s H 3 138,69
Deviations: ] H H s : 0,05
:Sodium Nechloroe H H ] H :
:p=toluenssulfonamide : $ 3 : :
1 ' 0,1012  0,1012 P :40,0% 0.1: 4 &+ F146 2,2471 : 42,37 138,39
2 3 s ] 3+ Fla7 2,2406 : 42,75 :38.43
3 : : H :  Fl48 22,2308 : 43,97 :38.36
4 3 3 : 2 Fla9 2.2437 + 42,21 338,48
5 3 : $ : F150 2.,2385 : 42,47 :38.51

] 3 3 ] : :
¥ean ] : : 3 : 338443
Doviation: : : 3 : : 0,05

3




TADLE 33,

(Continued)

3 : : s Hydro= t
Determine: Bleaching bath : Tempere : Time Pabrie : chloric : Acetyl
ation : : s ature s 3 : acid :
: s 3 H s :Rectangle: Weishts K
Number 3 Sait t+ Initial : Fipnal :Stendard=- 1 f_(_}.. t Hour : Mumber : Gram :iilliliter*: Per=
H snormalitysnormalibty: ization @ : : H 1of 0.10101 :centage
H 3 tof blank : : : H H 3 1
3 3 3 H 3 3 2 : 3 H
2 H : : 3 3
:Sodium HNechloro= : H 3 : :
tp=toluenesul= : : s : ) _
1 sfonamide 041904 04,1805 1 340.0 f 0.1 4 : F157 2,2421 : 42,47 :38.45
2 t ’ : 3 : F159 262310 1 44,37  138,28%x
3 s 2 : : F160 262343 1 42,97 :38.49
4 H : t :+ Fl61 242355 1+ 43,38 138.39
5 : s : 1 Fl62 202383 ¢+ 42,77 158445
: H : ] 3 :
Mean H 2 t 3 3 138.44
Deviations 3 3 : : t C.03
H H H 3 H 3
sSodium N-chloro= : H ] ] 2
:_g-toluenesul- ] H ] H 3
1 1fonamide 043148 0,3152 L :40,0 f Oe¢lt 4 : Fl53 22260 ¢+ 44,05 258642
2 s 2 s :+ Fls4 2.,2209 3 44,15 138,49
] : 5 H s Fl68 2,2349 :+ 42,76 $38.52
4 3 3 : 1+ Fl87 2,237 ¢ 43,17 133,50
5 s H s :+ Ti68 242225 3 43,07 138,68#*
H 3 3 3 : s
Mean H H ] ] : 338448
Dsviations ] ] H H 0.03
3 3 2 3

* 143



TABLE 34,

252

EFFECT OF PFIFTY-VOLUME BATHS OF WATER OW THE BREAKING

STRENGTI OF THE WET WARP OF CELLULOSE-ACETATE RAYON

Dotermine: Breaking astrength of wet warp of fabric
atlion H
H Poriod and temperature of immersion
g
:Hour 9C. sHour 9c, :Hour 5C. :Hour °c.
: s t :
: 2 25,0%0.1: 4 25.,0%0.1: 4  40.0%0.1: & 100
Mumber s Poun 3 Pound H Pound : Pound
: er inoch s per inch : per- inch : per inch
3 3 3 ]
1A% . 20 20 19 17
2A : 18 18 20 19
3A : 20 19 20 18
4A : 20 21 18 18
BA : 20 20 20 18
6B : 20 21 20 19
B : 20 18 18 19
8B 2 18 21 20 16
9B : 20 19 20 20
10B : 20 19 20 18
1lc : 19 18 18 19
12C H 20 20 18 20
13C : 19 20 21 16
14C : 20 18 20 20
15C : 19 18 20 20
16D : 18 18 20 16
17D : 19 20 18 16
18D z 18 20 19 17
19D ] 20 18 20 20
200 : 18 a8 1 18
H
Mean t 19 19 19 13
Deviation: 1 1l 1 i

#letter designates parallel determinations,.




TABLE 354

seovar
-—

203

EFFECT OF FIFTY-VOLUNME BATHS OF CALCIUM HYPOCHLORITE

ON THE BREBAKING STRENGTH OF THE WET WARP OF

CELLUILOSE~ACETATE RAYON

H

— ey
—

Determine-: Breaking strength of wet warp of fabric
ation [
: H Normality of bleaching bath
: : : B
s Initial 1 0.0970 2 01040 : 0,1026
tTinal, of blank 0.0955 3 0.0975 : 0.,0802
:Standardizaetion A s B s C
: 3 ] :
1 H Period end tomperature of immersion
3 :
: : liour OCe 3 lour 9C. s Hour oC.
: 3 H ]
: : 2 25,0%0.1: 4 25.,0%0.1: 4  40,0%0.1
Number : Pound H Pound 2 Pound
: : per inch ] per ineh H per ir__x_c_z_ll
H 3 : 2
1A% 2 : 20 18 13
245 s ? 18 21 14
3A 3 s 20 18 13
4h H : 20 21 13
545 : z 19 18 16
6B e H 18 16 14
™ ) : 20 20 16
aB : 2 18 20 18
9B e s 17 18 14
joB : : 21 18 15
11C : B 21 16 14
12¢C : s 19 21 14
13C 2 : 19 18 14
14C : : 18 19 14
15¢C 2 H 19 20 14
16D t g 19 20 14
17D H : 19 18 14
18D t H 20 19 16
19D t ? 21 17 14
20D : ] 18 a8 i3
: s
Mean : 3 19 19 14
Deviation: : 1l 1 1l
]

2

*Letter designates parallel determinations.




TABLE 36. EFFECT OF FIFTY-VOLULE BATHS OF SODIUM 1-CHLORO-
p~TOLUENESULFONALIDE IN FOUR HOURS OW THJS BREAKING

STRERGTH OF THE WBY WARP OF CELLULOSE-ACELATI RAYON

:
Determines Breaking strength of wet warp of fabric
ation :
H Normality of bleaching bath
3
H :
1 Initial : 0.00866
t"inal, of blank : 0.00856
:Standardization : D
: Temporature of lmmersion, ©C.
: 100
Number 1 Pound per inch
IA® g 17
34 s 17
3A s 17
4A H 17
BA : 18
6B H 14
8 : 16
88 : 17
9B : 16
10B H 14
1ic H 16
- 12c 3 18
13C s 14
140 : 16
15C : 18
16D 2 16
17D s 16
igh 3 18
19D s 14
20D 3 16
%
Mean ] 18
Deviations 1

*Lotter designates parallel determinations,




v

TABIE 36.

255,

(Contimed)

—

s
.

Determine: Bresking strensth of wel warp of fabric
ation ]
: Norme.lity of bleaching bath
:
: : : :
tInitial : 0,1011 : 0.,1012 t 0,0994
:Final, of blank : 0.1014 : 0.1012 t 0.0912
iStandardization E H r 1 G
$ 2 : s
: Temperature of immersion, OC.
: : 2540 & Oel  : 40,0 & Ool : 100
: 3 : 1
Number 13 ] Pound ] Pound H Pound
s + per inch s per inch s per inch
? : s :
1Ak s 18 18 10
24 H 18 18 8
3A : 18 20 9
4A ) 18 18 10
5A : 18 18 9
6B H 19 19 7
B : 18 16 9
8B : 18 19 8
9B : 19 18 8
10B : 18 18 8
11¢ 1 19 21 8
12¢C : 18 21 8
130 e 18 17 8
14¢ 3 13 20 8
15C : 17 17 8
16D : 17 18 8
17 ? 20 18 9
18D s 18 18 9
19D : 18 20 8
20D 3 18 18 8
Mean t 18 18 8
Deviation: 0 1 0

$

*Letter designeates parallel determinetions.

B—nTmu
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TABLE 36. (Continued)

Determine: Breaking strength of wet warp of fabrio
etion

Normality of bleaching bath

“» e &

3

t t t
tInitial : 0.,1906 s 0.1904 H 0.1820
tFinal, of blank 0.19086 ¢ 061906 t lost
sStandardization H H I g J
] 3 3 t
s Temperature of immersion, “C.
H b4 25.0 ‘: 0.1 H 4’0.0 f 0.1 H 100
4 H b H
Number H Pound 3  Pound : Pound
H s per inch : per inch : per inch
3 ] 2 3
LAz H 21 20 kR
2A 3 18 19 ok
3A H 18 18 e
44 2 20 21 ¥
5A : 20 19 4ok
6B : 18 21 ok
8 s 21 21 Ll
8B : 18 19 sk
9B : 18 21 ek
10B H 19 20 dok
11C s 18 19 oK
12¢ H 21 21 Aok
13C : 20 21 sk
14C 3 18 21 Ak
15¢C H] 20 21 ke
16D 1 19 19 ET]
i H 18 19 e
18D H 18 19 i
19D 1 18 20 Aol
20D H 21 21
s
Mean 3 19 20
Deviation: 1 1l
3

*Lotter designates parallel determinations.

*+Disintegrated.




2517,

TABLE 36. (Continued)
$
Detormin-: Breaking strength of wet warp of fabric
ation
3 Normnlity of bleaching bath
H
s s 3 :
sInitial 1 0.,3148 : 0.3148 : 0,3201
:Pinnl, of blank ¢ 0.3149 : 0.3152 :  0.2872
:Standardization : X : L t M
: : : :
: Temporature of immersion, ©°C.
s : 25,0 * O0l: 40,0 ¥ Q.1: 100
1 3 g s
Number ¢ 3 Pound : Pound Pound
s : per inch : per inch ¢ per inch
3 3 ) :
1A% 2 19 18 ok
24 3 18 20 *k
3A 1 19 20 skok
4A : 20 19 ok
54 : 19 19 Ak
6B 3 19 14 Hhak
B t 18 17 ek
8B : 18 20 *k
9B : 19 17 Aok
10B : 18 17 Fok
11¢ : 19 21
12C ! 21 19
13C : 18 19
1l4C t 20 21
15C s 21 21
16D : i8 19
17D H 18 18
18D H 18 19
15D ] 19 18
20D 2 20 20
Nean s 19 19
Deviation: 1l 1

*Lotteor designates parallel determinations.

*+xDigintegrated,




TABTE 37.

EFFECT OF FIFTY-VOLUME BATHS OF CALCIUN HYPOCHLORITE AHD SODIUX NeCHLORO=

p=TOLUERESULFONAMIDE ON THu COPPER HUIBER OF CBLLULOSE-ACETATE RAYON

—

] H] H : 1Potassium:
Determine: 3leaching bath ¢ Temper-= ¢ Time : Fabric :Barometrlc. perman= sCopper
ation 1 1 ature 2 : t pressure : ganate :mumber
3 : g : H ] :Reot= sWelight 1 t
] H : ] t H tangle : : H
Number = S5alt eInitials Final :Standarde: °C. : Hour :Number: Gram :hillimeter: Millile :
3 snormal-snprmale: ization 3 H 3 $ sof mercury: iter* of:
: = ity :i;x of 3 H H 3 : 3 :+ 0,0511Y
3 3 t blank s 1 ] H H H] H :
H ] 3 1 3 : 3
1 sNone 0,0000 125.0 f Oel:r 2 : P71 28,2932 1 7T47.,0 1 20.37*%; 2,87
2 : s : : T72 2,2868 13 : 214,27 : 3,01
3 : ? 1 : P74 2,2928 3 s 2le.24 : 3,00
4 2 ] 2 : F78 2,276 : : 21.35 : 3,03
5] st s : : F76 2.,3075 : : 23,12 : 3.24%k
H H s : : 3 :
Kean ] 3 1 2 3 : t 2,98
Devistions: H ] 3 ] H t 0,05
1t t t : 1 ! 3
1l sNone 0.,0000 125.0 f Dels & 1 FB3 2,2754 1 747.0 : 21,12 ¢ 3,00
2 s : : 3 P84 2Z,.,2766 : : 21,03 : 2,99
3 ¢ 2 1 : F85 2,23865 2 20,87 : 2,95
4 : H : + Fg6 2,2981 : 3 21.69 : 3.05
5 H : t : FB8 2,2420 32 20,07 : 2.9
] % 2 : : $ s
Mean : H H 3 H : : 2,98
Deviations : 3 3 3 s s 0,04
% ] H F 3 H ]
#Blank: 0,09 ml., permengenate.

**Re jected observation.

Q48



TABLE 37. (Contimied)

3 H 3 s ] tPotassium:
Determines Bleaching bath 1 Temper~ : Time 3 Febric :Barometrios perman- sCopper
ation s aturs s t : pressure : zanate smumber

H 2 : H ] t tRoot= slleight : H H

s 2 s $ : 3 tansle 3 3 z
Number Salt :Initial: Finel :Stendarde-: _?_g. s lour :Mumber: Gram :Millimeter? willil- ¢

] tnormale:normal=-s ization ¢ H : sof mercury? iter* of?

1 s ity ity of 3 t : ] 2 ¢ 0.0511W ¢

: 3 blank : 3 3 3 3 3 g ™

1 A B 3 3 : H 2 3

1 sNone 00000 2400 f OJd: 4 : 194 2,2211 : 73B.6 3 20,67 : 3.01
2 3 $ : ? : P96 2,238% 3 s 20,79 3 3.00
3 H : ] t FOT7 2.2496 : : 21,47 s 3.09
4 3 2 : ¢ FOB 22,2354 : s 21.27 ¢ 3.08
5 H 3 s s+ FO9 2.2432 : 1 3le.592 : 3.10

: 2 3 : £ s s
Yean H 3 H H s 3 1 3,06
Deviation: ] H H H s : 0,04

2Calcium 3 H ? H H K]

1 shypochlorite 0.0970 0.0955 A :25.0 f 0.1z 2 & FilB 22,2170 : 738.6 s 23,08 1 3,37
2 H H . H 1 F117 2.2034 H H 22.72 t 3054
3 : : 3 : F118 2,1918 : 2 21,87 : 3,23
4 3 ] ] ¢ F113 2,.,2085 : t 20457 ¢ 3,01
5 3 s e + F114 2,2126 : 1 21.67 ¢ 3.17

] : : 1 : H ]

Mean 2 3 : 2 H 2 : 3.22
Deviation: s : H H : : 0.1l
3 : ] 3 3 3

*649a



TASLE 37. (Cortinued)

_—= —— - T — —
¢ s : t H sPotassiums
Deternmine: Bleaching bath t+ Temper~ : Time :  Fabric :Barcmetric: permene :Copper
ation @ :  aturo 3 H : pressure : ganate spumber
2 H t H H : sRect= sieight : H 2
H : H ] : o H sangle 3 2 :
Number Salt tInitial: Final :Standarde: _GC. : lour shumber: Grem :iillimeter: lMillile -
3 snorael~:nonmal~: ization 3 H : ¢ :0f mercury: iter#¥ ofs
] s ity ity of : t 3 3 : ¢ 0,0511Y s
] : : blank : : t t : : s s
iCaloium : ) : : , : $ 3
1 shypochlorite 00,1040 0,0975 B 25.0 ¥ 0.1: 4 ; F122 2,2110 : 741.5 : 27,01 : 3,95
2 E 4 2 H H Fl24 2.2048 H H 26.54 $ 5187
3 H : 1 s Fl25 2.2217 : s 27,16 ¢ 3.96
4 H : : : F126 2.2146 : 3 26481 @ 3.92
5 : 1 t s+ Fi27 2.,1902 : ¢ 26421 1 3.87
Hean H ] ] s H 2 1 3.91
Deviations: 2 3 3 s 3 ¢ 0.04
:1Caloium t 3 s ) ] :
i shypochlorite 0.,1026 0,0802 c 140,0 f Old: 4 : E34 0.9587 1 T4le5 ¢ 15,47#%3 5,21
2 : ! ¢ : B3T 1.0000 s : 18,00 : 5,82
3 3 t ' : BAl 0.9574 : t 16,18 : 5,48
4 3 1 : : E44 0.5633 : t 17,58 : B5.88
5 s : H 3 EAB 0.9485 : : 16,18 : 5.51
! : ; : : : : 5.58
p P 4 H H .
doan o ¢ . : : : : ;0422
Peviation: : : ¢
3 $ 3 : s 2 2

*09%



TABLE 37. (Contimued)
e —— — —
: H H ] H :Potassiumsz
Determine: Bleaching bath t Temper- ¢ Time ¢ Fabrio s:Barometric: perman= :Copper
ation 1 t ature : ] : pressure : ganate smumber
3 s s s 3 ] :Rect= :Weight : 3 :
t ] H : H ] tangle t E :
Number 3 Salt tInitial: Pinal :Standarde: f_(_l_. t ilour sNumber: Grem sMillimeter: Hillile :
H tnermal-:normal-: ization i : : : :of mercury: iterx of:
3 s ity ity of St 3 3 : H t O40511N 3
3 t : blank : H H 2 ] H s T H
T 3 ] 2 : 3 3
$Sodium F-chloro- 3 : 3 : s s
sp=toluenesul~ : 3 . H .2 2 s
1 :fonamide 0.,1012 0.,1012 F 240,0 « 0,1t 4 : Fl40 2.,233% : T46.3 1 17,66 3 2,55
2 H s ] s P14l 2,2390 1 18,06 3 2,61
3 : : s 1 F142 2,2315 : s 21,15 & 3,07
4 : : H : Fl43 2,2457 t 20445 3 2,95
5 s s : 1 Fla5 2,2362 3 : 19,30 3 2.79
: : H H : : s
Mean s : s : : : i2,7
Deviations ] 3 ] ) ] s 0,17
tSodium iechloro- 3 H H ] 3 s
tp~toluenesul= H H s : H )
1 t:fonamide 0.1904 00,1905 I £140,0 f 0.1: 4 s ®152 2,2421 : 746.0 s 17,26 = 2,48
2 s s s : F153 2.2391 1 17,38 : 2,51
3 ] : H : F154 2,2354 : : 19.06 3 2,78
4 3 s 3 : F155 2,2314 : s 18,75 3 2,72
5 H : 3. : F156 2,3365 : :+ 19,30 13 2,86
t 3 3 : 2 : ]
Hean 1 3 H ) : H s 2,67
Deviation: : H : 3 H s 0,13
: : : 3 1 : 3

*T92



TABIE 37. {(Concluded)

: 2 H : : :Pobassiums
Determine: Bleaching bath : Temper« : Time : Fabric sRarometric: perman=- :Copper
ation s: : ature 2 : s pressure : ganate :number

t t H : : : sRoot= sWeizght : : 5

H H : ] H ] tangle 3 : 3 ]
Number s Salt tInitial: Final :Standarde: _o_q. : Hour :Number: Gram :lillimeters 1illile i

s snormal-:normal=: izetion @ s 3 3 sof mereury: iter* of:

: s ity ity of s H : s 3 : : C.0511¥ 13

s H : blank : H ] H H ] : H

: ] : H 2 : H

sSodiwm H~chlorc- 1 : 3 2 $ s

. tp=toluenesul- H H H 3 H ]
1 :fonamide 0,3148 0,3152 L :40,0 t Ool: 4 : FI169 2.,2447: 7T30.7 & 1B.66 5 2.59
2 : t t : F170  2.2449: s 19,15 s 2476
3 3 s z : F171  2,.2516: : 18,64 & 2,88
4 : H 2 t F173 2.2229: 1 17.66 t 2437
5 : 2 1 : F174 2.2424; : 18,20 2 2.62

H 3 ] 3 ] 3 :
lean s s 2 H s t 2 2,066
Deviation: ] 3 s H ) s 0,06

3 1 t H 3 : 3




TABLE 38, EFFECT OF FIFTY-VOLUME BATHS OF CALCIUM HYPOCHLORITE AND SODIUM

N=OHLORO=p=TOLUENESULFOUAMIDE OW THE WEIGHT OF CELLULOSEwACETATE RAYOHN

: : 1 s
Determin: Bleaching bath 1 Temper= : Tine: Fabric
ation : : ature : H
s s fl 3 : ) tReotangle: Vieight
] : : : : 3 3 s
3 .3 t : s 3 : sOriginal: Resicual
3 : 2 : ] P s : H
Number 2 Salt ¢ Initial 2 Final :Stendardes f_g. : Hour: Number : Gram : Gram : Percentage
: snormalitysnormality: ization : g : : : H
] ] sof blank : 3 ] ) : : H
) s : : : ¢
1 sNone 0.0000 0,0000 :25.0 f O.1: 2 : El 32,2803 :2.2739 998,72
2 3 : t : E2 2 24,2005 :2.2843 92,73
3 H : s : E3 22,2862 :2,2802 99,74
4 s 2 s 1 E4 3 2,2725 12,2665 99.74
5 s s : $ Eb 2 242738 :2.2684 99,76
Mean 3 H ' ] H : 99.74
Doviations : H : : : 0.01
] : H : : s
1 sNone 0.0000 0.0000 225.0 f Ol 4 : EB 1 242458 :2.2412 99,80
2 ] : : H BE7 H 202418 :2.2355 99.72
3 1 ] F : E8 t 22505 32,2456 99,78
4 H ) ] : E9 2 242385 22,2327 99 .74
5 : * 2 :+ El10 s 242590 :2,2524 99,71
2 : H 3 3 :
Mean s : $ : $ s 99,75
Deviation: ] ¢ ! H s 0.03
2 1 3 3 3




TABIE 38, (Contimed)

: : : ?
Determine: Bleaching bath t Temper=~ : Time : Fabrioc
ation : ature : H
H H ) : 3 3 theotangles Weight
H 3 : B : 3 H 3
: H ] 2 ] H 1 tOriginals Residual
t H H s : ] e s :
Humber 3  Salt : Tnitial ¢+ PFinal :3tandard-: %, ¢ Hour ¢+ Mumber ¢ CGram : Gram : Percentage
H mmormality tnormality: ization 1 : P g H 3 s
] : tof blank H H H H H :
) : N 3 s 1 ]
1l 3 None 0,0000 ° 0.0000 140,0 f Oel: 4 3 Ell s 242457 22,2380 99,66
2 : s 3 31 E12 1 2.2314 13,2226 99 .61
3 H : H :  Bl3 2 2,22B4 12,2195 9,60
4 H H 3 ) Bl4 H 2.2587 :202305 99063
5 ] : H : T15 3 202652 31242570 89.64
3 s 3 : ] 3
¥san ] : H 3 1 : 99,63
Deviaticnt : s H 3 3 0,02
2Calcium : : 1 H ]
1 thypochlorite 0,0970 0,0955 A :25.0 » 01t 2 : Ml t 22053 12,2002 99,77
2 1 H t 3 M7 ¢ 2.1832 :2,1779 99,76
3 : 1 : :  MB3 s 29,2004 12,1955 99.78
4 H H H s LiZ9 s 2,1896 12,1845 99.77
5 H 3 F : M35 s 242427 12,2366 95,73
2 3 ) g s :
Mean 1 ] : 2 ] H 99.76
Deviation: H ] ] 3 : 0.01
1Caleium : H s : 1
1l shypochlorite 00,1040 0.0975 B 125.0 f Cs1: 4 : E16 : 242399 $2.2355 99.80
2 : H 5 : Bl7 3 242527 12,2475 98,77
3 3 3 t t E18 3 2,2501 12,2454 99,79
4 ] H : ¢ Big s 202685 22,2634 95.78
5 ¢ ) t 1+ E20 t 202695 12,2642 39,77
M 3 2 ] 3 4 3
Hean H H H] H 1 : 99,78
Deviation: 3 : 3 3 H 0,01
$ 3 : H 2 3




TABIE 38

o (Continued)

H

Dotermines Bleaching bath ¢ Temper= : Time 1 Fabric
ation H ¢ ature H 1
K : : t : H tReotangle: Weight
't s 3 : 3 2 ] :
: t 3 H s 1 : tOriginel: Residual
: : : : 2 o2 3 s :
Humber 13 Salt : Initial : Final :Standarde: f_(z. : Hour : NMumber 3 Gram 1 Cram : Percentage
! snormality snormalitys ization : S ¢ 3 : s
: H sof blank : : : $ t ] ]
H ] ] ) : F)
tCalcium : : ] : H t
1l shypochlorite 041026 0.0802 C 140.,0 ., Oel: 4 : EZ1 1 2,2624 12,2346 : 98,77
2 H 1 : : E22 1 2,2T48 22,2481 98,82
3 3 t 3 : E23 3 242625 322359 98,82
4 H z : s E24 3 202411 :2,2146 98,82
5 2 2 : s E25 1 242495 32,2241 938,87
: 2 : 3 t 2
¥ean ] t t] 3 : H 93,82
Deviation: : H t H ] 0.02
% : : 1 3 1
:Sodium Nechloro= : : : 3 H
tp=toluenesul= H ] : s s
1 s fonemide 0.1012 0,1012 F $40,0 f Delz 4 : F38 s 2,27256 12,2659 99.71
2 s ] H s F45 3 202864 12,2797 99,70
3 ] H s s I'52 : 2,2803 12,2746 92,76
4 s 2 ] s TFB59 s 32,2867 22,2803 99,72
5 3 : 3 : F66 : 2,2740 :2.2682 09,74
g ] H] : 2 3
Hean ] : ] ] ) 3 99,72
Deviation: : H ] s : 0.02
] : : [ 3 3

[44]

*g0a



TABLE 38, (Concluded}
b — . — — e e e e §
s : ?
Determin=: Bleaching bat : Tempere~ 3 Time : TFabrie
ation 3 t ature ! s
H s : H : ] sRectangle Weight
3 : 3 H : 2 3 :
] H H H H s H :Originals Residual
t 1 s E] 3 : : : s
Number s  Salt  : Initial t+ Final iStandard=:  °C. ¢ Hour : Mumber i Grem 4 Gram : Percentage
] snormalitysnormality: ization : : H H ] :
b H H M s 3 : H 3 : 1
) - ' 3 s s : 2
:Sodium Nechloro=- 3 : : P :
1p-toluenesul= : N 3 : s 3
1 sfonamids 01804 0.1905 1 1400 = 0.1 4 F3 : 2.,2818 :2,2818 100,00
2 1 s : s F10 s 242851 32,2855 100,02
3 H ] : t  F1T 1 2.,3010 :2.3008 99.99
-t : 3 : 3 B4 s 2.2696 12,2693 99,99
5 H H 3 H F3L t 22,3119 3205115 99.98
t : ¢ H ) s
Vean ] ] 3 : : : 100,00
Deviations H H H : : 0.01
: H : s s :
1 :Sodium Nechloroe : : H : :
:p~toluenesul- ] 3 H H 3 H
1 tfonamide 0.3148 0.3152 L 24040 o Oedl:s 4 ¢ PY3 2 242977 32,2944 99.88
2 H 3 3 s FEO 1 2.3081 :2,3052 89,87
3 H 3 3 H FB? H 2.2403 :202367 ag .84
4 : : : 1+ T95 s 2,2229 :2,2214 99.93
5 H] H ] s+ Tl02 2 242485 12,2472 99.94
] : 2 $ : 2
Mean 3 : H s ] s 99,.89
Deviations: H : 3 3 ] 0.04
s 3 3 3 )

* 496
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TABLE 39, EFFECT OF STEAY 1IN 1.5 HOURS ON THIH ACETYL
OF CELLULOSE=ACETATE RAYON
== ——
s : s s
Deteormin~: Steam s Febric tHydrochloric: Acetyl
ation 2 ] acid H
¢ Gauge :1Tempor~ tRectangle: Weight : s
spressures ature 3 : s H
Number : Pound : 9C. : Number : Gram :Milliliter* : Percentage
$ per H 1 s of 0,1010N 3
: square 3 s 3 P =
:+ inch 3 3 H 2 )
) 3 3 2
1 t - Room : Fl75 2.2352 ¢ 43.57 s 38,36
2 3 1 F176 242395 1 43,57 2 38,28
3 H s F177 242435 ¢ 42,97 : 38.33
4 3 ¢ Fl78 242308 ¢ 43,77 3 38439
s 3 H 3
Mean $ : s 2 88.34
Deviation: 3 2 z 0.04
] 2 © 2
a4+ 2 10 51 115.2 ¢ F09 2.2068 : 46.14 1 38,34
2A 3 + F210 2.2152 : 45,43 : 38 . 34&
3B 3 s F2ll 22167 1 45.84 3 38 o 2Jtkk
48 s + 212 28333 ¢+ 44,02 s 38« 30
H : : :
Yeoan H ] 3 H 38433
Devietion: : H 2 0,02
: 2 3 :
14 :130%1 1345 : r204 2.2171 1 46.26 : 38.14
2A + FR05 2.2138 2 47.85 2 37489
3B : :+  P206 2.2099 2 47,37 3 38.05
4B : s F208 242234 :: 46.44 s 38,00
: : 3 H
Mean [ : 3 H 38.02
Deviations 2 ] H 0.08
] : ) s
1A : 60 ."'. 1 153,0 : F196 21989 : 50.47 : 37.63
20 2 : TFl96 242214 & 48,56 2 37.62
2B 3 s F192 2.,2199 ¢ 47.42 3 37 o 8%
4B 2 s Flo4 2,2009 : 5023 3 37.64
3 3 s 3
Meoan : : ] 2 3T463
Deviation: ] % : 0.01
3 : 3 s

#*Original volume of alkeli:
#*Lotber designates parallel determinemtions,.

*#3+ReJected obsarvation.

25.00 ml. 0.9728 N sodium hydroxide.
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TABIE 40, EFFECT OF STRAD IN 1.5 HOURS ON THE BREEAKING STRENGTH

OF THE WET WARP OF T FABRICS

Determine: Breaking strength of wet warp of fabrie
ation s
H Gauge pressure and temperature
1
s+ Pound 1+ Pound s Pound s Pound
+ per Ce : per OC.: per OC.: per oc.
: square 3 square t square : square
¢ inch $  inch : inch ¢ inch
: - Room : 10%1 115.2: 3081  134.5: 60%1  153.0
1 3 3 s
Number : Pound : Pound 3 Pound s Pound
¢ por inch 3 per inoh 1 per inch : per inch
$ ] 4 s
$ t ae« Cotton cellulose, unbleached
2 s - 3 ]
1l : 64 : 60A* : 494 3 18A
2 t 70 s 6OA : 51A 3 1A
3 : 68 : 55A%* : 440 T 184
4 : (6153 : GOA : 45C : 194
6 : 72 : 634 : 45¢C : 134
6 2 70 H 63B s 43B : i8B
7 : 63 2 638 2 48B : 16B
8 z 57 ¢ 68B : 498 : 148
9 : 72 s 67 : 478 s 168
10 3 70 3 64B : 32B%x 3 16B
H] H ] 3
Mean : 67 : 65 : 47 : 17
Deviations 4 : 2 3 2 3 1
Porcaentage of H H ¢
wet strength : ] ]
at room H 3 H
temperature 100 H o7 s 70 : 25

3

*Letter desipgnates parallel determinations,

**Rojected observation.




TABLE 40.

200,

(Continued)

Dotormine: Breaking strength of wet warp of fabric
ation H
: Gauge pressure and tempsrature
: Pound s Pound o :+ Pound 1 Pound
t per f_g_. s per Cez per f_(_}_. 3 per _0_9_.
: square : square : square t squares
t inch t inch s inch 31 inch
1 : H t
: - Room: 101  115.2 : s0*1  134.5: 60X1  153.0
] : 3 3
Number 2 Pound : Pound : Pound 3 Pound
3 per inch 2 per inch % oy inch 3 per inch
3 2 ] 3
s ] ] $
s t bs Cotton esllulose, bleached :
? H s s
1 3 60 ] 67h% 3 b7A ¢ 34N
2 2 70 : T3A : 56A : 35A
3 : 70 ] 69A : 60A : S6A
4 2 56 : 67A : H8A H 364
5 3 69 : 704 H 57A H 344
6 : 70 s 728 : 588 : 378
7 3 65 : 638 3 68B 3 45B %%
8 3 T4 H 598 : 60B : 34B
9 H 60 t 60B : 55B H 348
10 H 70 % 60D : 568 : 36B
t : : 2
Mean 3 66 : 66 H 58 3 35
Daviations b 3 & ] 1l ] 1
3 3 ] P
Parcentage of 2 : 3
wot strength H H H
at room 3 2 H
temperature loo 2 100 $ 88 1 53
: 3 t

.
-
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o 0 p

TABLE 40, (Contimued)
Pt iperone it vov ot - o ——]
Deternin-: Brealing strength of webt worp of fabric
ation '
: Gtauge pressure and temperature
+ Pound s Pound s Pound : Pound
g —— 0 st o B o
¢ per _GCet per _Ce: por _Ce: por _Ce
t square : square : square : square
¢ inch : ‘inch : inch ¢ inch
: : : :
: - Room 1 30%1 134.5: 4531  144.6: 60%1  153.0
S ' : :
Number Pound : Found t Pound 1 Pound
[ er 3 per : per per
2 inch : inch s inch s inch
] 3 1 3
3 ? : :
3 ¢ G+ Regenerated=cellulose rayons
2 3 s B
1 : 26 ] 26M* 2 26A ] 21A
2 2 26 s 284 : 2440 H 21B
3 s 25 s 284 s 25A H 204
4 : 28 : 27N : 254 s 21A
5 [ 26 : 23A s 21A : 1SA
6 3 26 : 268 s 2238 : 198
7 3 28 3 308 : 23B s 20b
8 H 26 t 278 : 23 P 188
9 B 26 : 268 : 25B H 19B
0 8 o+ 2Bz 2® 1 19
H : : 2
Mean : 26 t 27 3 24 : 20
Doviations 1 : 1l : 1 3 1l
Percentage of 3 H 3
wot strength H : 3
at room 2 3
“temperature 100 : 104 : 92 77
: 2
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TABLE 40,

(Concluded)

b

Determine: Rreaking strengsth of wet warp of febric
etion H
H Gauge pressure snd tempsrature
t1Pound : Pound :+ Pound o 3 Pound
t per _o_g.x per _?_(_3_. ! per _Ce t per 39.
tsquare : square t square t square
: inch : ineh : inch s inch
2 : 3 H
: = Room: 10%1 115.2 : 30F1 134.5: 60F1 153,0
Number Pound : Pound t Pound : Pound
: per inch : per inch H per inch H per inch
H 3 23 :
t : dg¢ Cellulose=-acetate rayon t
H : 2 :
l H 19 s10A* 198B 12C 16D : 8A : 5A
2 H 18 s10A 183 10C 12D 84 : 6A
3 H] 18 214A 21B 10C 13D = 8A t 6A
4 : 19 :16A 233 10C 13D : TA : 6A
5 : 21 214 23B 12C 13D : T4 : 64
6 3 20 H : 10C 16D : 8B : 6B
7 : 18 : 10C 16D = 83 : 6B
8 s 20 3 10C 18D : 8B 3 5B
Q9 3 18 % 10C 14D : s 3 6B
10 : 21 i ___ loc 23D : _8B s _6B
H H 4 :
Mean : 19 t14 21 10 16 : 8 3 6
Deviation: 1 : 3 2 0 2 0 : 0
: H : ]
Percentage of H H H
wet strength 3 H H
at room H ] H
temperature 100 t74 111 53 79 42 : 32
H 3 3
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TABIY 41, EFTFECT OF STEAM IN 1.5 HOURS ON THE COPPER

NUMBER OF THE FABRICS

p——
3 3 3 ) :
Determin-: Staam : T'abric :Barometric: Potassium : Copper
ation : s 3 pressure spermanganate: mimber
: Geuge :Tomper—:Reoct~-::llelght 3 H H
spressure:abure :angle : 3 H 3
Number sPound : slumbor: Gram :Millimeter:llilliliters
sper H .Sg. | H sof mercury:of 0.0?55& H
isquare 3 ? : : F :
2 inch : H 2 ] g :
t 2 H s :
H 2. Cotton cellulose, unbleached : :
H H : : s
1 : Room : ST 2.5969 1+ 7T41.8 s 2.07 t 0625
2 H H S9 2.6846 H H 2.18 H 0925
3 : : 810 2,7829 2 2406 t 0623
4 : 1+ S11  2,7340 1 N 2.21 T 0,25
2 : s 1 2
Mean ] H : 3 t 0e24
Deviations : : : s 0.01
1A%% s 1011 116.2 31 S29 2.,56082 : 7380 : 2.3 0429
248 2 g S30 2.,5498 : : 2431 ¢ 0.28
3B : s S31 2,4522 : H 2,71 : 0 ¢ 35 Aokeske
43 3 2 532  2,4217 s H 2.16 ] 0428
) ] : 3 H
lean H s F] s 3 0.28
Deviations 1 ] 3 ¢ 0.00
t 3 ] H 2
14 s 30%1  154.5 : S19  2.3761 : 735.5 7483 ¢ 1.00Mmks
2B : 1 521 2.63T4 : 3 D.42 : 1.15
3B s t 822 2450698 : : 9.04 : l.13
4C H t 560 2.6425 : : 10.19 : 1.24
3 2 3 3 :
Mean : 3 3 H z 1.17
Deviations : : : ] 0.04
: : H H H]
14 5 60%1  153.0 : 514 2.7513 : 720,86 : 26,18 :  3.08
24 s s S15 2.,4234 : 3 25.22 ? 337
3B 3 2 516  2.4128 : : 26«57 : 5457
43 H H sl? 204:188 H 3 23050 H 3.12
s ] 3 ] 3
Mean t : H 3 2 3428
Deviation: s : ] ¢t 0ll8
3 3 : ] t
#Blankz: 0,09 ml. permanganate,

*klotter designates parallel determinations.
*i*le jected observation.

e emp—— 4 1
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TABIE 41, (Contimed)
: 1 : t - T
Determine-s Stean 1 Fabrio sllarometrios Potessium : Copper
ation 2 3 t pressure :permanganste: number
s Gauge s:Temper-sRect= :Woight @ - ] s
tpressuretature tengle : : : ] H
Number : Pound tTumbers Gram :10illimetersiilliilitert :
: per : _O_g_. H ] ’,"_ﬁj}i}“}ﬂﬂf_mf 0.0511N 3
: sguare 3 H ] A T
1 inch @ H 3 t H H
: : 3 3 :
3 be Cotbon cellulose, bleached 3
3 : 2 : :
1 : Room : ST 2.3325 : 7T4l.8 = 0.92 : 0,12
2 s : 59 2.5453 1 ] 0.97 s 0.1
3 : + S10  2.3726 H 0.90 :+ 0.1l
4 b t S11 2.3372 s 0.95 : Q.12
: 2 3 H 3
llean 3 H : 3 t 0O.l2
Deviations H : H s 0.00
3 3 : : :
1A%+ 3 101 115.2 : 529 2.3975 1+ 73840 :  1.20 : 0,15
24 % : S30 2,3938 : : 1.29 : 0.16
3B : 2 831 2.4049 : : 1.02 : 0.13
43 3 2t S32 2.3597 : : 1,04 3 013
s t ) H ]
ifean 2 1 ] ] s 0014
Deviations ] : ] s 0.01
3 3 H 3 :
14 3 3001 154.5 1 S19 2,3890 1 735.6 1 203 i 0,26
24 H : 520 2.3913 13 : 2413 $ 0.28
3B : 2 821 2.3301 1@ 3 1.91 t 0425
43 2 s 822 2.,3151 : H 2.02 s D27
2 : : 3 ]
Yean 2 ] ] 3 ¢ 0426
Deviation:s H : ] 1 0.01
: ' : : H
14 : eof1 153.0 1 S16 243148 : 72048 ¢  T.83 1 1.09
245 H s S17 243011 : : 8.38 2 1.17
38 : 2 512 243363 s b 6493 t 0495
4B : : 560 242877 3 701 : 0499
3 1 2 3 :
Mean 3 H H % 3 1,05
Deviation: ? H ] s 0,08
3 : 3 : H
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TABLE 41, (Conbtinued)

s 3 t : H
Detexrmine: Steam 2 Fabric  s:Barometric: Potassium : Copper
ation @ 1 : pressure ipermanganate: number

s Gauge :Tomper=:Roct- iWelght ] H

tpressure:abure :mngle 3 H H 2
Number : Pound 3 sumber: Gram siilllietersiilliliters i

3 per 3 f_(}_. 3 : :0f moercury:of 0.0611N =

t square : s : 1 - 3

t inch : H] 3 2

2 3 s : 3

: ¢s Regenorated-collulose rayon 1 :

3 3 H s ]

1 : Room 1 84 202149: T42.8 ¢ 6483 : 0699
2 : s SB 2418852 : 773 : 1,13
3 : :+ 86 2621752 3 758 N 1,10
& H H ST 2.1816: 1 8.96 H 1.02

s : 1 ] t
Mean : H H H ] 1.06
Deviations H s H ] 0406

t s 2 1 :

1A%+ 3 30%1 134,65 1 S19  2.1040:  739.8 1 11,12 @ 1.70
2A H :+ 520 2611742 s 11.19 ' 1,70
33 H s S21 2.,1097: : 9,74 : 149
43 H 1 S22 2.1162: 1 10444 : 1459

2 ] t 1 3
Neaxn H ] s : : 1.62
Deviations ] ] ] 3 0,08

. 1 H t z ]
1A 3 4511 J44.8 : 514 241170¢ T38.0 3 18,52 T 2.84
2A : : 815 21338 t 17.72 s 2468

s 1 H : s -
Yean s : 3 2 : 2.76
Deviation: ] H 3 3 0.08

: 3 : 3 s

1 soh 15340 : S59  2.1955: 72048 & 52430 1 4477w
2A t ' t S60 2018342 s 27,57 t 4409
131 e s S81 2.17584 2 27,37 t 4,07
43 H 1 §52 2,1735¢ ? 25,17 : Se T4

s 3 : 2 :
leon s 3 H s H 397
Deviations: 3 3 s t 0.15

3 3 3 ) ]




TABLE 41, (Concluded)

: - : 3 I} : T
Deteorinin-a Steam s Pabric tParomotrice: Pobassium 3 Copper
ation s 3 prossure :pexrmangsnato: muwber

t Gauge sTemper-=iRect-~ 1Weight ¢ : ]

spressuressture sangle : ] H] :
Humber s Pound iNumber: Gram :1f11llimoter:Milliliters
TTTTTT . —13:(_;}? : _09_. s 3 :0f mercurytof 0.05110 :

1 square i 3 ] : T g

+ inch 3 s H 3 ] H

: : 2 : 3

s de Cellulose-acotate rayon 3 H

s : H 3 3

1 g Room s FI180 2.2330: T42.8 31 20,34 t  2.95
2 3 s P181 2.,2308: ) 20,84 t 3,02
3 H : F182 2.2342: : 20442 : 2.96
4 z s F184 2.2110: 3 19,81 : 290

s 3 : 3 s
Toan ] ] ) H H .98
Deviations ] H 3 H 0.03

3 : z 3 s

1A : 1031 115,2 32 FR13 2.2205: 735,56 ¢ 21,23 : 309
2A 3 s F215  2.2240: + 23.99 s B o 4D skoksk
N s T F216 2.2235: 3 22,03 : 3e21
413 : : F217 2.2210: : 21,01 H 300

: 3 H 3 H
Hean 3 3 3 3 ] da12
Deviation: H H ] ] 0.06

t H z 3 s

1A 3 3071 1545 : Fl99  2.2138:  739.8 : 26,02 ¢ 3.80
2A : : F201 2.2130: 1 25,88 z o TLwkx
B H ¢ F202 2.2206: : 26475 2 3«90
43 t 1 203 2.2079: : 26,25 :  3.85

t H 3 1 H
lean | ] * ] H 3488
Doviations 3 : H H 0403

3 1 1 3 ]

a3 6031 153.0 1 F197 2.2159: T32.0 3 25.38 1 3,78
24 $ 1 F1l98 2.2124: H 24,68 H 3 o6 Lotesiesk
33 s 2 F188 2.,2186: 1 25483 : 377
48 s s FL389 2,2249: : 2b.78 1 3475

: ] ] 3 ]

Mean 2 : : z : 3677
Doviation: ] H t 0,01
: 1 ]

o
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TABLE 42. LFFECT OF STEAN IN leo6 HOURS ON THE
WEIGHT OF THE FABRICS
g H
Datormine: Steam : Febric
ation t -
s Gauge : Temper- :Rectangle: Waight
spressure : abure

s : 3 sOriginal Residual
: 3 : s 3
Number :Pound pers _?_g. : Nuber ¢ Gram @ Gram ¢ Percentage
: square 3 3 H : 3
¢ inch : 2 2 3 s
) 3 H F;
] as Cotton cellulose, unbleached
1 3 H K
1 3 - Room @ T2 : 5,2290 : 5,0862 96.70
2 : 2 T4 : 65,2682 : 55,1036 96 .86 %
3 : s I6 : 50738 ¢ 44,9101 96,77
4 1 s 18 3 5.3068 3 b.1321 96,71
s H H ]
Mean H 1 ] H 96,73
Deviations 1 ] t 0.03
s : H t
a3 1ot 116.2 : 534 1 2.5525 1 2.4818 97.23
2 s 2 3456 H 2.‘1’:416 $ 2.3686 97001*
4B s 1 536 s 2,4749 1 244056 97420
4B t s 537 t 25537 ¢ 2.4823 97,20
H s 2 :
Mean - 3 H ) ] 97421
Deviations H H : 0.01
s : : ]
14 : 30t 134.6 : 524  : 2.7398 : 2.6025 94,99+
2B H : 826 t 2,5122 : 2,3736 94.48
3B 3 2 827 t 2.4429 1 2.,3066 94,42
4C 2 : 812 1 2.,7798 ¢ 2,.,6234 94,37
s 3 3 ]
Mean s : ] ] 04,42
Deviations H 3 H 0.04
1 F : P
m o+ eon1 153.0 : S5 : 2,4979 : 2.3028 92,19
2A H : 88 : 2.6405 1 2,4354 92,23
3B $ b4 S13 ¢ 2.6565 b 204:562 92.46
48 s ¢ 818 : 2,444 1 2.2552 02439
3 H H t
loan s : ] H 92,82
Deviationz H H s 0,11
$ 3 3 s

*Rejeoted observation.
**Lotter designates parallel determinations,
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TABIE 42, (Continued)
3 T - T o
Datermin-: Steam 2 Febric
ation % :
: Gouge @ Tempore :Rectangle: Welght
spressuro : ature ' :
: [ H Original s Residual
: ] : : : :
Number :Pound peri 32. ¢ Number ¢ Gram + Gram Percentage
: squars : : s 1
: inch : H : H s
t be Cotton cellulose, bleached
< s : s
1 : - Room : T22 : 4,7011 : 4,6923 99,81
2 : : T24 T 4.,7168 :+ 4,7087 99,79
S : : 126 2 40851 1 4.,6748 99.78
4 : F] T28 3 46,5373 :  4.5297 99,83
: 3 H t
Mean ) 3 t s 99,80
Doeviations $ : : 0.02
3 2 * :
1axk ;1041 116,2 : 534 : 2,3329 1 243332 100,01 % -
24 3 H 835 2 243597 1 2,3607 100.04
3B : 3 S$36 3 243568 31 2.3578 100,06
43 H s 537 t 2.,4083 ¢ 2,4095 100,05
3 : : 3
lean 1 2 : 3 100.05
Deviations : % 3 0.01
H 2 H z
1la ' 30fl 134.5 = S24 1 2.3808 : 2,3784 09490
2A 2 H $25 H 2.3684 H 2.,3680 99.98
3B H b4 526 3 205752 H 205748 99,98
4B 2 H s27 $ 2,3108 : 2,3060 09,75
s : H ]
Hean : 1 H z 99,95
Deviation: 3 : 3 0.04
: ] [ s
1A z GOfl 153.0 2 513 Tt 2438628 1 263751 99,53
2A : ] 818 t 203308 31 243212 99 .59
3B 3 1 857 : 22631 s 2.2568 99 4 T2#
4B 3 1 859 t 2.2896 : 2,2803 99459
: : : s
Mean H : H : 99457
Deviations H | g 0,03
: ] 3 1
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TABIE 42. (Contimmed)
: 3 ~ T
Detormine: Steam ] Fabric
ation :
¢ Gauge : Temper- :Rectangle: Weight
sprescure : ature 3 1
H s H s0riginal 1 Residual
H t : : : :
lumbexy :Pound per: iq. t lumber ¢ Gram : Gram : Porcentage
: squere @ : 3 2 H
:  inch : ] H H H
3 : P 3
s ce Regenarated=cellulose rayon
1 - Room @ T2 i 445452 3 4.5311 99475
2 % ] T4 t 4.,5935 : 4,.5812 99,73
3 H : TS 14,5043 2 4.4864 09 460%
4 : t 3 § 444527 1 4.4420 09.76
s t : H
Mean H H H H 99474
Deviation: H 3 ] 0,01
3 ] 2 s
s 3 30t 13¢.6 : 524 : 241053 : 2.0983 99467
2h 2 + 525 1 22,1196 : 2.1140 99 4 74
oB : s 826 : 241079 3 2.0979 99 653
45 s T 827 t 2.1293 3 2.,1222 08,67
: ] s :
Mean 3 H H H] 99.69
Deviations 3 : 3 0403
: H H 2
1« oashy 144.6 : $30 : 2.1374 1 2.1345 59.86
24 s : REAN Tt 201389 : 2.1344 99,79
H H : 3
Mean 3 H 3 H 99.82
Deviations H H ] 0.04
H + H 4 H
1A + 60.1 163.,0 = 856 : 2.2140 : 2,1968 09,22
2A : t S57 t 2,2043 t 2,1892 99,31
3B s s 554 : 241421 1 2.1198 98496 %
4B H : S586 1 241636 : 24,1487 09,351
H : : )
Mean : H 3 H 99.28
Deviation: 3 3 H 0.04
: 3 : ]
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TABIR 42, (Concluded)
= : : =
Determin-: Steam ! Fabric
ation :
t Gauge : Temper=- :Reotangle: Weight
ipressuxre : ature H :
3 2 : :Original 3 Residual
] : s 3 t
Number sPound pors %Ce : Mumber ¢ CGrem ¢ CGram :  Percentage
1 square i o T2 s s
¢ inch : : : : H
$ 1 3 3
t d. Cellulose~acetate rayon
H : H s
1 $ ~ Room ¢ Fl09 3 242423 1 242334 99,60
2 $ H F116 2 2¢2330 : 202243 : 99.61
3 3 + Fi23 t 2.,20687 : 2.1995 99,6 T
4 H T 130 t 2.2022 H 2.1939 —9-9_:.2’.2‘
: : 1 3
Mean H H : H 09,61
Deviations 2 : 2 0.01
3 : F s
1A 1ot 115.2 : F207 : 2,2184 1 2,2126 99.74
2A H s F2le : 82,2884 3 2,2229 99,75
3B 3 : TF221 2 242254 31 2.,2186 99 T4
48 : : F228 1 2,2112 : 2.2076 99 ¢B4
3 3 : 3
lean : 2 H : 09 .74
Deviations: : 2 ] 0,00
3 : 3 3
14 3 30:1 134.5 = FL79 3 2,23282 1 24,2170 99,50
2A : 2 183 1 242043 + 241958 99,61
3B : : I186 :3 2.2221 : 2.2124 99,56
4B 3 : F193 t 32,1892 : 2.,1772 99,45
: 3 2 3
Mean : H 1 ] 99,53
Deviations H ] : 0.06
] t 1 ]
1A+ 60f1 . 153.0 : F158 : 2.2340 : 2,2146 99 415%
24 : = F165 s 242183 3 2,1976 99.07
3B : : FL72 3 22368 : 2.2162 99,09
48 : s FL37 3 242380 1 2.,2176 99,07
] 3 2 :
Yean : 3 3 H 09,08
Deviation: 3 H : 0.01
H 3 3 t
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