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 INTRODUCTION

This investigetion is an attempt to obtain quantitative
Information about the inorganic mordanting of cellulose-~
acetste rayon, nylon, asnd silk fibroin. The initial pH,
concentretion, and volume of an aqueous mordanting bath of
potassium dichromate, the temperature and time of mordant-

ing, end the weight of fiber are studled as separate factors.



REVIEW OF LITERATURE

The first-mordantlng wlth chromlium, suggested by Lassalgne
in 1819, was the printing of Indlennes at M. Nichlas Koechlin
et fréres in Alsace and was accomplished the next year (81),
twenty-three years after Vauquelints dlscovery of thls element
which was to become the most important modern mordant (132).

Apparently no quantitative information about the mordant-
ing of cellulose-acetate rayon or nylon with potassium dichro-~
mate has been published although use of this salt has been
descrlbed for mordanting cellulose dilacetates (21, 73, 14, 1086,
72, 13).

Dr. Ruth Donohue Tevebaugh in the Leboratory of Textile
Chemistry at Iowz State College studied the effects of concen-
tration and pH on mordenting of nylon in fifty volumes of
aqueous potassium dichromate during one hour at 1000 C. and
ghowed that, as the concentration of solute was increzsed six-
fold from 0,0207 g. per grem of fiber, the slight fixation of
chromium sesquioxide‘increased end exhaustion and distribution
coefficlent decreased logarithmically as equilibrlal concen-
tration increased, and that equilibrial pH increased semlloga-
rithmically with equilibrlal conrcentratlion. She also showed that,
és inltisel pH of mordanting bath, 0.0517 g. solute per gram of
flber, wes lowered to 0.95 by hydrochloric acid, nylon lost half
its wet strength and fixatlon (a decreasing rectilinear function

of inlitial pH between 0.85 and 1.5), exhaustion, and distribution
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coefficlent decreased logarithmically with equilibrial con-
centratlion, of which equillibrial pH became an lncresasing
gemilogarithmic function, and that under the same conditions,
eicept for an initlal pH of 0.85, the nylon fixed 2.60 per cent
Cry0z, gained 2.66 per cent in oven-dry welght, changed none in
total nitrogen, and lost 59 per cent in wet strength (28).

In 1874 Jacquemin (75) described chromic acid as combining
with silk without altering the structure of the silk, and in
1905 Schellens (119) reported a percental fixation of 0.20 on
8ilk immersed several days in fifty volumes of potassium dl-
chromste, 0.0052 g. solute per gram of flber. The literature
seems to offer no other informatlon about the mordanting of

silk with potassium dichromate.



EXPERIMENTAL METHODS

Prepearation of Samples

Samples of cellulose-acetate rayon for determinetion of
acetyl, ash, end residual weight were cut into rectangles,
spproximstely 1 g. in welght for the first and 2.5 g. in
welght for the latter determingtions, and the edges were
raveled to prevent loss of yarn. All samples of cellulose-
acetate rayon were trested with bolling water, rinsed
thoroughly, and dried et room temperature. Specimens for
werp bresking strength were cut 6 in. in the warp direction
and 1,25 in. wide and then raveled to 1 in. by removing an
equal number of warp yerns from each side.
Sets of five bresking-~-strength strips were piled alter-
nately with rectangles and left in the balance room at least f
fifteen hours béfore they were weilghed. Each rectangle was
heated in a tared welghing bottle at 105 to 110° C. for two-
hour perlods until constent in weight. The oven-dry weight
of the other samples waé calculated from these datea, i
Samples of nylon, approximately 1.5 g., were cut, ;
raveled 3/8 in. from edges, and whipped with yarn of the él
fabric. Breaking-strength strlips were cut 6 in. in the filling j
direction and 1.5 in. wide. A one-inch strip within the width
wes outllned by drawing a yarn from each side. The wet strips é‘

were raveled to the drawn yarns before they were broken. All



rectangles of nylon were heated in tsared welghing bottles for
two~hour periods at 105 to 110°C. %111 constant. Sets of
flve breekilng-strength specimens piled alternately with
rectangles were left in the balance room fifteen hours before
weilghing. The rectangles were then heated until constant in
tared weighing bottles at 105 to 110°C. for calculation of
the oven-dry weight of the bresking-strength strips.

Raw 811k crepe wes boiled in 100 volumes of 20 per cent
ollve-o0il soap three times for one-hour periods and rinsed
thoroughly after each boiling. The degummed sllk was then
boiled three tlmes, each time in 100 volumes of distilled
water for half-hour periods, and rinsed thoroughly after each
Eoiling. After drying at room temperature the ollk was cut
elther into rectangles (approximately 1.5 g.) raveled for 1/8
in. or into warp bregking-strength specimens, 6 in. in the
warp dlrection and 1.25 in. wide and rgveled to 1 in. by
taking an equal number of warp yarns from each side. All the
8ilk samples were extracted twenty hours with sulfur-free
benzene in modified Soxhlet extrectors, dried at room tempera-
turey condltioned at least fifteen hours in the balance room,
and welighed. For cealculation of the oven-dry weight every
fifth sample;. a rectangle, wes heated in a tared welghing .
bottle at 105 to 110°C. for two-hour periods until constant.




Anglysis of New Textlles

The cellulose-acetate rayon wes snalyzed in the original
plece, the sllk after degumming. The nylon had been analyzed
previously in the Laboratory of Textlle Chemistry et Towa
State College (28). '

Acetyl (48)

A one-gram sample of cellulose-acetete rayon was placed
In a 250-milliliter Erlenmeyer flask containing 40 ml. of 75
per cent ethanol; the flask was loosely stoppered and heated
thirty minutes at 50 to 60 C. before 40.00 ml. of approximately
0.25N sodium hydroxide were added. After fifteen minutes more
et 50 to 60°C. the flask was tightly stoppered and kept, with
occaslonal swirling, a2t a temperature not exceedlng 5500. for
24 to 48 hours when the sodium hydroxide in excess was tiltrated
with 0.26N hydrochloric acid, using phenolphthaleln as en indi-
cator. An excess of 1 ml. of acld was added and after several
hours at room temperature, any acid or alkall then in excess

was tltrsted. Parallel blank determinations were made.

Ash

Four rectangles, each approximately 2.5 g., were driled
to constant weight at 105 to 110°C. and ignited to constant

welght in a porcelain crucible in a muffle furnace at red heat.



Breaking strength and elongation at breeking load (1).

Forty warp and forty fllling speclimens were cut as
deseribed before and condltioned for one week at 7012°F.
and 8512 per cent relatlve humidity. Twenty of each set were
then individually clamped under an initiel load of 6 ounces
between the two-inch jJaws of a calibrated Scott Universal

Tester whose movable jJaw wae 3 in. below the stationary Jaw.

The inltial load was removed before the lower jaw was stgrted

dovnwerd at & speed of 12.0%0.5 in. per minute. The remain-
ing specimens were immersed in distilled water for two hours
before they were broken wet.

Elongation at bresking load was measured from the suto-

graphicelly recorded stress-strain curves,

Dilameter of filber.

A fiber was mounted on g slide under a cover glass and

examined with the high power of a microscope equiprped with a
calibrated eyeplece micrometer. The dlameters of ten indi-

viduel fibers from warp and filling yarns were measured.

Distribution of yarns in fgbric by number (1).

The warp and filling yarns were counted at ten dlf-
ferent places 1n the fabric, no nearer the selvage than one-
tenth the width, wlth a needle moving against a calibrated

metal scale under a megnifying glass,



Distribution of yarns in febric by weight.

————

Four two-inch squares, none of the ssme warp or filling
yérns and none cut nearer the selvege than one-tenth the wildth
of the febric, were conditioned for one week before they were
weighed. The werp and filling yerns were raveled and weighed

geperately.
Molsture,

Four 2.5-gram samples were conditioned for one week,
welphed, and dried to constant weight in tared weighing
bottles at 105 to 110°C. in an electric oven.

Thickness of fabric.

Thickness wsas measgsured ot ten different places 1in the
fabric, no nearer the selvsge than one-tenth the width, with

& Brown 2néd Sherne micrometer which pressed upon & circle of

fabric 0.25 in. in dlameter with a pressure of 6 ounces.

Twist of ysrn.

The twist of ten warp and ten filling yarns wes determined

with an Improved United States Testing Company Tester. The

yarn was removed from the fabrlc for =z distance of more than
10 in., gripped in the right clamp, and clipped 0.5 in. to the

right of the clsmp. With locking bar open the yarn wes pulled
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ﬁnder definite tension (for 2 single yarn a load in grams
equal to 131 divided by ite yaern number in typp) until the
index pointer ceme in line with the starting merk, tightened,
clemped ten inches from the right clamp, and ciipped 0.5 in,
to the left of this clemp. The right clamp was roteted until
&ll twlst was removed from the yarn as shown by passing a
needle from clamp to clamp between 1ts persllel strands.

The directlon of twist of each kind of yarn was observed.
A yarn is descrlbed as of 8 twist if, when held in a vertical
position, 1ts spirals conform in slope to the central portion
of the letter 8, of Z twist i¥ the spirels slant =8 the

nlddle line of the letter %Z.

Vieight of fabric.

Four samples, 4 in. long and the entire width of the

fabric, were condiftioned for one week before they were welghed.

Yarn number.

Four ten-yeard lengths of each kind of yarn were removed
from the fabhric, measured, and conditloned for one week be-
Tore they were weighed.

Reagents

Chromium acetate. C. P. Mallinckrodt Chemical Works.

The percentage of chromic oxide was determined according
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to Willard end Diehl (139). Fifteen milliliters of water,

15 ml. of 1:1 phosphoric acid, and 0.4 ml. of 1:1 sulfuric
acid were added to 0.25 g. of the chromic sslt in a 500-
milliliter Erlenmeyer flask and the mixture wes heated until
the salt dissolved. This solution was diluted to 300 ml., a
Tew pleces of porcelaln were added, and after heating to boll-
ing 10 ml. of silver nitrate (2.5 g. per liter) were added.

A crystael of smmonium persulfate was cautlously added and then
1.5 to 2.0 g. more till the color of dichromate lon appeared.
The solution was boilled ten minutes to decompose the excess

of persulfate and then cooled. After the additlion of 0.5

ml. of 0.1 per cent oxidized diphenylaminesulfonic acid as
indicator, the chromic acld was titrated with 0.1N ferrous
sulfeate,

Table II,

Determination Chromium Ferrous
acetate sulfate Cr.0

273
number grean milliliter percentage
of 0.1104N
1l 0,4415 57.90 36.68
2 0. 3127 40,97 36.65
3 0.3174 41.60 36,606
Mean 36,66

Devlation 0.01




1l

Diphenylaminesulfonlc acid (139)

A stock solution of 0,01M diphenylaminesulfonic acid
wes made by dissolving 0.32 g.. of berium diphenylemine-
sulfonate in 100 ml,. of water, adding 3 ml. of concentrated
sulfuric acld, and, after hesting and digesting the solution,
decanting the liquid from the settled barium sulfate.

To oxidlze this solution, a given volume was placed in a
smell beaker and 5 ml.  of water, 5 to 6 drops of 0.02N ferrous
sulfate, 3 o» 4 drops of concentrsted sulfuric acid,. and 3
or 4 drops of 0.1N potessium dichromate were added. A solu-
tion of 0.02N ferrous sulfate was added dropwise to the
purple solution t111 the color just turned blue-green. This
solution of thne oxidized indlcztor was added to the solution

to be titrated.

Ferrous ammonium sulfate (139)

A solution of 0.1N ferrous sulfate was prepared by
dissolving 40 g. of ferrous ammonium sulfate (Genersl Chemical
Company) in water containing 40 ml. of concentrated sulfuric
acld and diluting the mlxture to 1 liter. This solution was
standardized ageinst votassium dichromste the same day that
1t was used. BSamples, 0.16 to 0.24 g., of pure potassium
dichromate (General Chemlcal Company) were dissolved in a
little weter and 5 ml. of 1:1 sulfuric acid, 5 ml. of 1:1 s
phosphoric acid, and 0.3 ml. of 0.01M oxidlzed diphenylamine
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indicator, prepered as described before,were added. The mix-

ture was diluted to 300 ml. and titrated with the ferrous

Sulfate.
Table III,
Determinetion Potasslium Ferrous sulfsate
dichromate

number £renm milliliter normality

1 0.2829 52.29 00,1103

2 0.2042 57,62 0.1107

3 0.1996 36,96 0.1101

Mean 0.1104

Devistion 0.0002
1 0, 2040 37,38 0,1113

2 0.2118 38, 90 0.1110

3 0.1883 34,57 0.1111

Mean 0.1111

Deviation 0.0001

Hydrochloric acid.

Hydrochloric acid solutlons were standardized against

sodium hydroxide solutlons using phenolphthalein a8 indicator.

Potasslum dichromate. C. P. General Chemical Company

Maximum limlt of Impurities is 0,037 ver cent. The
salt yields 00,5167 per cent chromic oxide.
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Potassium hydrozide.

Solutlions of potassium hydroxlilde were standardized
agalinst welghed portions of 99,85 per cent potassium hydrogen
phthalate (General Chemicel Company) using phenolphthalein
a8 indlcator. The carbonate was precipltated by barium chloride
in those solutions which were used for standerdlzetion of acid

golutions,

Sodium hydroxide.

Solutions of sodium hydroxide were standerdized in the

same manner a8 those of potassium hydroxide.

Treatment of Textiles

Mordanting solutions.

All solutions were prepared by dilsscolving welghed amounts
of potassium dichromate in water in volumetric flasks and
adding stendard hydrochlorlc acld or potassium hydroxlde in
such volume as to produce the desired pH after final dilution.

The pH of easch solution was determined with a Cemeron
pH-Meter in the Biophysical Laboratory. The glass electrode
of this instrument was callbrated ageinst 0.05M potassium
hydrogen phthalate, pH 4.0.

The volume of each solution required for a mordanting =

bath wes measured into an Erlenmeyer flask of appropriate

slze,
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For determining effect of volume at verying nH on fixa-
tion on cellulose-acetate rayon, nylon, and silk the 100-
volume, 150-volume, 200-volume, 250-volume, and 300-volume
mordanting baths were prepared by diluting the fifty-volume
hath with water. The pH of each solution was then determined,

Mordanting of cellulose-acetate rayon, nylon, and silk with

potassium dichromate.

A set of bresking-strength strips or a rectangle of
nylon or silk, trested and weighed as described, was placed
in the desired volume of weter or mordanting solution at room
temperature in an Erlenmeyer flask of approprilete slze. The
cellulose~acetate reyon was immersed in hot water for a few
minutes and squeezed free of 28 much water as possible before
1t was put in the mordanting bath. A water-cooled condenser
was8 fltted to each Erlenmeyer flask in a bolling water bath
before the mordanting baths were brought to boliling and then
refluxed for the reported time. The barometric pressure was
observed to determine the temperature of the solution. Each
sspple was8 then removed and rinsed, cellulose-acetate rayon
was rinsed ten and nylon and silk five times, in distllled
water until the final rinse was colorless. Each rectangle
was drled at room temperature; the bresking-strength strips

were tested wet at once.



Samples treated at temperstures below boiling were put
into mordanting baths in Erlenmeyer flasks which had been
placed in a constant-temperature bath and brought to the
deslired temperzture, tightly stoppered, and left for a
designated period of time. The semples were removed, rinsed,
and either dried at room temperature or broken wet at once.

Rectangles of cellulose-acetate rayon, nylon, and silk
for determinztlon of residual weight were conditionéd at
7042°F. and 6512 per cent relative humidity for 48 hours
before welghing. The oven-dry weights of the samnles to
be mordanted were calculated from the mean oven-dry welght
of four of these weighed semples which were heated in tared
welghing bottles at 105 to 110°C. until constant. The
rectangles were put into flasks containing fifty volumes of
mordanting solution of different concentrations but the
same pH and the tightly stoppered flasks were left for 48
hours in a constant-temperature bath at 4009. The samples
were removed, rinsed, and alr-dried; their absorption of

light, ash, and resldual welght were then determined.

Analysis of Reslidual Textiles

Absorption of light (3)

Absorptlion of light by each sample mordanted for residuval

welght was determined before it was heated in the oven. The
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instrument used was a Pfgltz and Bauer Reflectometer Univeraal

Model MU with 2 voltage of 3.8 and & lamp for en hour. With
photocell insert on t he white standard the pointer of the
microammeter was set on zero of the scale by means of the
regulating resiagtances; with photocell insert on the black
gtenderd the pointer was set on 100 by adjustment of the
sensitivity, and resetting and readjustment were continued
until the pointer showed zero on the white and 100 on the
black without adjustment. Several thicknesses of fabric

were used for photometric reading; the mesn of five determin-
ations 1s reported as absorption of light. Absorption of

light by each fsbric hefore mordanting was also determined.

Acetyl.

4

Acetyl of mordanted cellulose-acetate rayon was determined
as for the new textiles. To correct for the amount of sodium
hydroxide which had reacted with the fixed dichromate, weighed
portions of potassium dichromate, corresponding to weights of
chromic oxide fixed on the cellulose-acetate rayon at dif-
ferent pH, were treated in para11e14w1th analysis of the re-

gildual textile for acetyl.

i

Total ash was determined for the mordanted as for the

i

new t8xtiles, i
]

{
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The chromic oxide in the ash was determined by a modl-
ficetion of the method of Race, Rowe, Speakman, and Vicker-
staff(112) The ash was oxidized by boiling with 2 mixture of
10 ml. of concentrated sulfurlc acid, 30 ml. of concentrated
nitric acid, and 10 ml. of 70 per cent perchloric acid in an
Erlenmeyer flask under a hood. After oxidetion was complete
(thirty minutes to an hour) the solution was cooled a minute
end 40 ml. of weter were added. The mixture was boiled
egein three or four minutes, diluted, and cooled. The
chromlc ecld was titrated with ferrous sulfate using oxidlzed

diphenyleminesulfonlic acld as indicator.

Teble IV,
Determinetion Fiber Ash Ferrous Cr_.0
' sulfets 273 Calou
Determined ;4 q#
number g ram gram milliliter gram percent- percent-
of O0.1111N age age
A. Cellulose-~acetate rayon
1 = 2.4574 0.0840 22.00 0.08619 2,52 2.54
2 2.4604 0,0259 8,73 0.0245 1.00 0,99
3 2.4651 00,0355 12.25 0,0345 1,40 - 1.38
B, Silk o
1 C1.26792 0.079% 27.78 0.0782 6.17 6.16
2 1.2251 0.0780 27.40 0.0771 B6.29 6.24
3 1.2192 0.0777 27.10 0.0763 6,26 6.24

* Percentage of ash minus 0,06 per cent for ash of
cellulose-acetate rayon and minus 0,13 per cent for
ash of silk.,
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Breakine strength.

Wet brecking strength was determined for the mordanted

febric as for the new textiles.

Residual weight.

Reslidual conditioned weight of each textile was
determined by weighing the mordented samples after condition-
ing them for 48 hours at 70+2°F, and 6512 per cent relative
hunldity. To obteln the residuel oven-dry welght each
sample was then heated for two-hour periods in a tared

welghing bottle at 1056 to 110°C. until constant in welght,
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DERIVED TABLES



TABIE 1, ANALYSIS OF NEW TEXTILES

Determinatlion Cellulose-acetate Nyloni#  Silk
l. Fabrile
Acetyl, percentage
of fabric 38457(0406) i
Ash, percentage of
. fabric 0.14(0.00) 0.35(0.01) 0.18(0.00)
Breaking strength
of fabric
Warp
Conditioned, (2) (4) (2)
- pound/inch 59(2 95(4 24(2
Vet,pound/inch 32(2) 79(4) 18(2)
Fllling
Conditioned, (0) (0) (2)
pound/inch 18(0 41(0 20(2
Wet, pound/inch 8(0) 34(0) 15(1)

Carbon, percentage of nylonitt  63.56(0.07)
Distribution of yarns in fabric

Warp, number/inch 231(2) 236(1) 174(3)
percentage by :
welght  76.0(0.3) 70.04(0.04) 64.6(0.1)

Filling,number/inch 69(0) 104(0) 130(3)
-percentage by
. welght 24.3(0.1) 30.16(0.07) 37.4(0.8)
Elongation of fabrilec
at breaking load

Warp
Condltioned,
percentage 24 32 24
VWet, percentage 35 29 33
Filling
Condl tioned,
percentage 32 30 21
Wet, percentage 44 31 26
Hydrogen, percentage of
nyloniti . 9.75(0.05)

# Donohue, R. O. The chemical resistance of polyhexamethylene
adipamlide. Unpublished Ph. D. Thesls, Ames, Iowa, Iowa State
College Library, 1942.

## Mean deviations are wilthln parentheses.

#34t The welght of nylon was corrected for 0.35 per cent of ash.
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TABLE 1, (Continued)

Determination Cellulose-acetate Nylon 9ilk

-Moisture, percenfiage hy
meioht at 70 -20F and
62 - 2 per cent R. H. 4,17(0.04) 2.97(0.04) 8.24(0.02)

Nitrbgen, percentage of

nylontd# 12,08(0.03)
Oxygen, percentage of
nylontk#es 14,61
Sulfur, percentage of
nylon None
" Phickness, inch x 10° 2.80(0,07) 3.5(0.1) 6.90(0,37)

Titanium dioxide
By the KWCZ Photometer,

percentsge of fahric 0.28(0,01)
By the Nessler method,
percentage of fabric 0.29(0.01)
Weeve 4/1 satin  2/1 f111- plain
ing rib

Weight, ounce/square ysrd 3.71(0.01) 2.00(0.00) 1.82(0.01)
2-' Fibel’
Dlameter

Warp,.ingn_z*lgf 2.518(0.484) 0,73(0.003)
3 1.208(0.,206)

Filling, inch x 10 4,427(0,373) 1.241(0.154)
Dechrolsm Poslitive
Length Continuous Continuous Continuous
Helting point

By macroscopic method,gg 248.8(0.6) g

By micrroscopic method, °C 250.5(0.5) ;
Refractive index for ray

vibrating lengthwlse 1.501 to 1.550

et
The weight of nylon wes corrected for 0.35 per cent of :
ash, :
St 4t
Calculated by difference.



TABLE ¥, (Continued)

Determination Cellulose-cacetete Nylon Silk
3., Yarn
Twist
Warp, number/inch 2.8(0.2) 17(2) 74.8(0.9),
77.0(0,2)
direction Z Z 8 7
Filling number/ ’
2.4(0.2) 15(2) 74.1(1.1),
73,5(0,09)
direction Z Z g Z
Yarn number
Werp, typp 47.77(0.49) 95.8(0.3) 86.4(2.5)

Filling, typp 44,33(0.16) 97.4(0.3) 111(0)
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TABLE ‘2, LFFECT OF INITIAL pH OF FIFTY-VOLUME HMORDANTING
BATH OF POTASSIUM DICHROMATE CN ACETYL, FIXATION
OF MORDANT, AND WET STRENGTH OF FIBER In onE

HOUR AT BOILING.

Initiel
pH of 4 Fiver
bath
Acetyl Fixation Wet breaking strength of
fabric
percentage gram Cro0z/ pound/ percentage of
of fiber 100 g. fiher inch original wet
strength

A. Cellulose-acetate rayon, 2.0000 g, K20r207/ gram fiber.

0.91 : 16(1) 50
0.95 37.36(0.23)% 1.29(0,04) 17(1) 53
1.00 37.63(0,09) 1;55(0,02; 18(0) 56
1,10 37.85(0.08) 1.48(0.02 20(1) 62
1,17 37.84(0,14) 1.88(0.,03) 20(1) 62
1.22 37.88(0,44) 3.13&0,02) 22(1) 69
1,29 37.37(0.16) 4.03(0.05) 22(13 69
1,32 37.3420,13; 3.90(0,03) 25(1 78
1.43 37.35(0.,07 3.04(0,10) 27(1) 84
1,50 37.72(0,28) 2.62(0,04) 29(1) 01
1.57 38.25&0.11; 1.79&0,023 29§1; 91
1,62 38,28(0.15 1.33(0,03 29(2 o1
1.67 38.05(0.18) 0.96(0,01) 31.(1) o7
1,96 0.64(0.,00

1.99 37.92(0.18) 0.55(0.04) 31(1) on
2,27 37.12(0.21) 0.29(0.02) 3221; 100
3,72 33(2 103
5,33 34(2) 106
5.68 34(1) 106
6.10 35(1) 109
6o 47 35(1; 109
6.68 33(3 103
6.88 34(1) 106

% Mean deviations are within parentheses.
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TABLE ;2. (Continued)

Initial
pH of Fiber
bath Acetyl Fixation Wet breaking strength of
fabric
percentapge grem Cro0z/ pound/ percentage of
of fiber 100 g. fiber inch  originel wet
strength
B. Nylon, 0.5000 g. Kzggzgd/ grem fiber
0.93 1o.so(o,ozg
1.05 9,49(0.01
1.10 8.33(0,05)
1.15 7.?1(0.043
1.36 5.79(0.05
1.70 2,64(0.03
2,08 0.8620.043
3.72 : 0.27(0,00
C. Silk, 0.5000 g. KoCrpOp/.grem fiber -
0.93 6.61(0.02) <1
1,05 7.6520.053 <1
1.15 8,59(0.10 <1
1.21 8.56(0.05? 3(1; 17
1.36 8.17(0.,06 4(1 22
1.70 6.25(0,06) 7(1) 39
2.03 2.92&0.05) 13&2) )
2.32 1.39 o.os; 17(2) 94
3,72 0.17(0,00
6. 47 0.51(0,02)
8.65 % #
D. Silk**, 0.5000 g. K?Crzgé/ gram fiber
0.98 6.79(0.04)
1.05 7.85(0,0%7)
1.15 8.55(0,27)
1.21 . 8,34(0,05)
1.36 8.58(0.50)
1,70 6,40(0,13)
2.03 2.92(0,05)
2,32 1.39(0,02)
3.72 0.17(0.00)

#* Degredation too great for determination
*#%* Not extracted with benzene
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. /Table 5. Effeot of Concentration of Fifty-volume Mordanting Bath of P
' Fixation of Mordant, and Absorption of Light by Mordanted Fi

v

Mbrdantiné bath

0.1978

Initial i
concentration /' v Equilibriel Weight
grem Cr O pH - mole X;Cr,0 Exhaustion Digtribution Conditioned Ovenedry.
: fibz 3/ - 7 liter / percentage occefficient parcentapge of percentage
w____e_ e of total ct/os oonditioned of ocaloulate:
: solute - weight dry weight

A, Cellulose-scetate rayon

0.05167 1,26  0,0056 17.0 10 101.24(0.02)* 98.49(0.07)
_0;2584 1427 0.0298 12.4 7.07 105,09(0.00) 101.26(0,02)
- 0,5167 1.28  0.0620 8.77 4,80 107.44(0.07) 102.78(0.08)
- 1.0884 1.28 0.1282 6.70 3,02 109.62(0,05) 104,42(0.03)
. 2.0668 1.28 0.2830 3.28 1.70 111,47(0.09) 105;21(0.03)

' 1.30 0.3292 3.18 1.62

Be Nylon

0.006167 1.12 0.0003 62 80

0,05167  1.13 0.,0026 61.6 79.9
9v0,2584, 1.16 0,02563 26,7 17.3
;047750 1,16 0.0930 8,79 4,82

Ce Rylon#*

0.005167 1,11  0,0008 60 70 100.67(0,02) 1oo.34£o.ozg
- 0,06167 1,13 0.0026 61.4 79.4 104.81(0.15) 104.08(0.04
. 0,2b84 1,15 0.0247 27.3 18.8 110,268(0.16) 109.24(0,05)

. 0.5167 1.16 0.0685 13,9 8.10 110.58(0.18) 109.55(0.05;
., 047760 1,16  0.,0920 9,73 6.39 111,08(0.05) 109.63(0.06
D. Silk
. 0.,025684 1.67 0.0016 66,3 62.0 102,66(0.24) 100.59(0,46)

. 0.05167 1,68  0.0088 48.9 39.2 103.80(0.09) 101,556(0,04)
. 0,2584 1.70  0.0294 18,7 7.91 106.84(0.26) 103.14(0.08)
. 0.6167 1,70 0.0629 7,58 4,07 106.59%0.38) 103,66(0.,34)
- 047760 1.70 0.0966 5,39 2,86 107,.66(0.16) 104.48(0.04)

T ‘1.70 2,99 1.54 -

- *Mean deviations are within parentheses.

- %*Not heeted before mordanting.






Bath of Potassium Diochromate on the Residual Weight of Fiber,
-danted Fiber in 48 hours at 4o°c.

Residual fiber k n
x/m
Caloulated from Absorption

m=~dry oonditioned weight of light _
scentage  gram Cra0z/ gram K Cr 0 gram Or,0 fraction of inoreased .glope ¢
oalculated 100 o ﬁb{r f%eg ; 00 ge fTiber determined percentage x/m',,,_: Jcol
“weight fiber
3449(0,07) 0,88(0.01) 0.017 0.64 0.73 47.0(2.4) = 1.3 0.84
1.26(0,02) 3.20(0.02) 0.0619 2,63 0.82 68,2(3,9) 1.2
3.78(0.06). 4,53(0,01) 0.0877 3.84 0.86 76.8(4.7) 0.24 0.3¢€
1,42(0.03) 5b89§o.os) 0.114 4,97 0.84 77.1§1.5) 0.24
3,21(0,03) 6,78(0.04) 0.131 65.93 0.87 80.3(2.2) 0.21

8.09(0,03) 0,187 0.23

o.saio.os; 0.0082 18.2(1.6) 50 1.1]

3.18(0.01 0.0615 61.0(0,8) 46

6,64(0.06) 0.128 74,6(0.6)  0.16 0.0¢

6.94(0.02) 0.134 78.120.8) 0.16

6.81(0.02) 0.132 76.5(0.3) 0.15
7.54(0,02) o.soéo.ozg 0.0058 0.29 0.97 16.051;6} 1 1,13
4,08(0.04) 3.17(0.08 0.0614 2.49 0.79 61,5(2.1 51
3.24(0,05) 7.06(0.03) 0.136 5.30 0,76 76.65(0.5) 0.16 0.0t
3.85(0.05)  7,20(0,08) 0.139 5.47 0.76 76.3(0.2) 0.16
3,65(0.08) ' 7,54(0.03) 0,146 5.71 0.76 77.0(0.3) 0.16
2.59(0,46) 1,43(0.00) 0.0277 1,37 0,96 41,3(1.2) 0,87 0.5¢
1.,56(0.04) ' 2,27(0,00) 0.0439 1.96 0.86 60.2(0.8) 0.84
5:14(0,08) 5.55§o.oz) 0.0683 3,02 0.86 56.9(0.4) 0.10 0.1z
3.66(0.,34) 3.89(0,04) 0,07863 3.41 0.88 61.920.2)' 0,10
4.46(0,04) 4.18(0.013 0.0809 3.91 0,94 62,9(1.2) 0.11

, 4.63(0.04 0.0898 : 0.11







TABLE 4., EFFECT OF CONCENTRATION OF FIFTY-VOLUME BATH OF POTASSIUM DICHROMATE ON
FIXATION OF MORDANT IN ONE HOUR AT BOILING.

Mordanting bath ' X/m Xk n

Initial Equilibrial

pH c Exhaustlon Distrib-

utlion co-
efficlient
mole KoCroOy/  percentage Cf/Cs  gram Crg0z  gram KoCrgOn/ slope of
1iter of total 100 r.fiber gram fiber X /m=ke™
solute

A, Cellulose-acetate rayon

1.26 0.0062 8.3 4.5 0.43(0,01)% 0,0083 0.94 0.93 2
1.27 0.0314 7447 4.04  1.93(0.01) 0.0374 0.93 o
1.28 0.0637 6,23 3.32 3.22(0,01) 0,0623 0.19 0.40
1.29 0.0971 4,81 2,53 3,73(0,01) 0.0722 0.18

1.29 0.1307 3.90 2,03 4,03(0,05) 0.0780 0.18

1.29 0.1646 3.14 1.62 4,06(0,05) 0.0786 0.16

1.29 0.1979 2.93 1.52 4,57(0,04) 0.0884 0.17

1.29 0.2311 2,83 1.46 5;12(0;063 0,0991 0.18

1.30 0.2644 2,76 1.42 5.71(0.04 0,111 0.19

1.30 0.3323 2.22 1.13 5.73(0.08) 0.111 0.17
B. Nylon

1.11 0.0004 42 37 0.22(0,01) 0.0043 6.2 0.93
1.12 0.,0021 38.8 31.6 1.00(0.04) 0.0194 6.0

1.13 0.0042 383 31.0 1.98(0.06) 0.0383 6.2

1.14 0.0108e 36.4 28,7 4,71(0.03) 0.,0912 6.2

1.15 0.0239 29,8 21,3 7.71(0.04) 0.149 0.49 0.32

3¢ Mean deviations are within parentheses.



TABLE 4, (Continued)

Mordanting bath X/m k n
Initlial Equilibrial
pH C Exhaustion Distrib-
ution co-
efficlent
mole K5Cr,0./ ngczggg%g Cf/Cs  gram Cry0, gram X,Cry, 0,/ slope of
1iter ~oTite 100 g.fiber gram fiber X /m=kc"?
1.15 0.0394 22,7 14.7 8.80(0,04) 0.170 0.48
1.15 0.0553 18.6 11.4 9.62(0,08) 0.186 0.47
1.15 0.0879 13.8 7.99 10,68(0,03) 0.207  0.45
1,15% 0.1197 11.9 6,77 12.32(0.08) 0.238
1.16% 0,1534 9.72 5.39 12.57(0.09) 0,243
1.16% 0.1870 8.29 4.52 12,85(0,05) 0.249
C. S1i1k _ :
1.65 0,0016 53.1 56.6 1.37(0.01) 0.0265 5.2 0.82
1.66 0.0035 48.5 47.2 2.51(0,01) 0.0486 5.0
1,69 0.0112 3%.8 25.6 4.,37(0.07) 0.0846 0.37 0.33
1,70 0.0258 24,2 16,0 6.25(0.06) 0.121 0.40
1,70 0.04203# 17.6 10,7 6.82(0.08) 0.132
1,70 0.0583%x 14.3 8.32 7.37(0.01) 0.143

#* Vislble degradation of fiber.
#3# Equllibrisl solution was turbid.

L3



TABLE 5, EFFECT OF CONCENTRATICN OF FIFTY-VOLUME MORDANTING BATH OF CHROHIUM ACETATE
ON FIXATION OF MORDANT ON SILK IN ONE HOUR AT BOILING.

Equilibrial bath

Initial X/m k n
pH of
bath c Exhaus- Distribu-
tion tion co-
eff}cient y
- mole percent- Cf/Cs grem Or,0O= gram slope
(CHzC00) <Cr age of ; 100 =. Fiber { CH=C00) 5Cr X7m=kdgg
liter total gram fiber
S solut
Vs
4.38 0.0320 5.22 2.75 1.34(0.04)% 0.0404  0.19 0.45
4,42 0.0649 3.88 2.02 1.99(0.02) 0.0600 0,21
4.44 0.0983 2.91 1,50 2.24(0.02) 0.0675 0.21
4.45 0.1317 2.46 1.26 2. 53(0.04) 0.0763  0.21

#* Mean deviations are within parentheses,

8¢
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TABLE 6., EFFECT OF TEMPERATURE OF FIFTY-VOLUME MORDANTING
BATH OF POTASSIUM DICHROMATE ON FIXATION OF MOR-
DANT IN ONE HOUR

Mordanting bath X/m
Temperature Equilibrial
Exhaustion Distribution
coaeffliclent
2&. percentage ct/Cs gram Cr205/ gram K20r207/
of total 100 z.flber gram Fiber
solute )

A. Cellulose-acetate rayon, 2,0000 g. K,Cr,0,/ gram fiber at

pH 1.29, |
298,0 0.06 0.03

0.06(0.00)% 0.0012
313.,0 0.12 0.06 0.1220.003 0.0023
333.0 0.44 0.22 0.45(0.01 0.0087
353.,0 1.55 0,79 1.60(0.06) 0.0310
372,0 3.90 2.03 4,03(0.05) 0.0780
B. Nylon, 0.5000 g. KoCr,0n/ gram fiber at pH 1.15.
300.0 3.2 1.7 0.83(0.01) 0.016
313.0 5.57 2.95 1.,44(0,03) 0.0279
353.0 16.3 9.76 4,22(0.08) 0.0817
372 .4 29.8 21.3 7.71(0.04) 0.149
C. 8S1lk, 0.5000 g. KoCroOn/ grem fiber at pH 1.70.
298.0 1.9 0.95 0.48(0,03) 0.0093
313.0 2.5 1.3 0.65(0.01) 0.013
333.0 5.61 2.97 1.45(0.02) 0.0281
353.0 11.0 6.17 2.84(0,02) 0.0550
371.6 24,2 16.0 6.25(0,06) 0.121

% Mean deviations are wlithln parentheses.
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Table 7. Effect of Time of Mordanting on Fixation of Mordant from Fift)

t Equilibrial bath . kx
pH Exhaustlon Distribution
A coefficient
minute percentage Cf/_gg gram Cr,0g grom KoCro0q /
of total - 100 g. fiber gram fiber
solute
A, GelluloseFace‘hate rayon, 2.000 g, KZCrZO.T ¢ gram fiber at pH 1.29 |
o /

60 W 0.12" 0.058 0.12(0.00)* 0.0023 0.03
240 1.42 0.45 0.22 0.48(0.01)  0,0089 0.02!
540 1.44 1026 0.837 1.30 0102) 000252 0,03
960 1.48 2,36 1.20 2,45(0.03) 0.0470 0,03

1600 1.58 3.40 1.76 3.61(0.01) 0.0879 0.03:
2180 1.30 1,64 2,44 4,80(0.08) 0.0929 0.02¢
2940 1.66 5.66 2,99 5.84(0.02) 0.113 4,6
3840 1.83 6.79 3.64 7.02(0.04) 0.186 5.0
4320 7437 3.98 7.62(0.00) 0.147 5.2
4860 7.81 4,29 8.17(0.00) 0.158 - 5.3
6000 2.00 8,49 4,64 8.77(0.02) 0.170 5.2
12660 1.98  11.03 6.199 11.40(0.04) 0.2206 5.0
29100 2,02  11.68 6,600 12.05(0.06) 0.2332 3.8
B. Nylom, 0.6000 g. KpCrpOy/ gram fiber et pH 1,15
60 5,61 2.97 1,45(0,03) 0.0281 5.0
240 1.18 10.0 5,57  2.59(0.04) 0.0501 5.0
540 14.3 8.33 3.69(0,02) 0.0714 5.1
960 1.22  18.8 11.6 4,85(0,02) 0.0939 5.2
1600 1.26 22.5 14.5 6.81(0.08) 0.112 5.2
2160 1.32 25.2 16.8 6.51(0.05) 0.126 5.0
2940 1,43 27.0 18.5 6.99(0,08) 0.136 3.8
3840 28.8 20.2 7.43(0,11) 0.144 3.8
6000 1.60 30,8 22.3 7.96(0.,06) 0.154 3.8
6840%* 1,70  30.3 21.7 7.82(0,01) 0.151

*Mean deviations are within parentheses,

**Vigible degradation of fiber,






tion of Mordant from Fifty-volume Bath of Potassium Dichromate at 40°C.

Vet strength

x/m , kx 108 n Velooity Diffusion  of mordanted
constant constant . fabric

' grem KpCro0q/ slope of mole/liter/ D x.10°  percentage

r gram fiber * x/ma kt ute r® of original

- 10 Co"c) wet strength

t(Cxc)

H EH 1.29

e 0.0025 00031 1005 104

[ 0,0089 0.028 ‘ 1.4 94

) 0.0262 " 0,034 1.7 : 94

? 0,0470 0,036 1.8 0.9 88

. 0.0929 0.029 1.7 1.8 84

| 0.113 4.6 0.40 1.5 2.0 91

b 0.156 5.0 1.4’ 204 88

} 00147 5.2 1.4 2.6 :

| 0,168 5.3 1.3 2.8

0.166 5.3 1.2 248

r 0.170 5.2 1,1 2.7 94

i 0.22086 5.0 0.72 3.6

| 0.2332 3.8 0,33 72

| 0.0281 5.0 0.42 290 . 12

} 0,0601 5.0 140 10 68

) 0.0714 6,1 8l 10

| 0.0939 5.2 71 11 32

} 0.112 6,2 57 1 18,

| 0.126 5,0 468 11 9

) 0,136 3.8 0.16 37 10 8

) 0.144 3.8 51 10

) 0.154 3.8 22

)

0.161 19
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Table 7. (Continued)

5 Equilibriel bath x/a . k=x1°
pi  Exhaustion Distribution
"~ ocoeffiocient
minute ' - percentage C:/Ba gram Or,0 gram KoCryOy
- ‘of total - - 100 g, %ﬂa{r grem fiber /

solute

C. S5ilk, 0.5000 gu KpCrOp /gram fiber at pH 1,70

80 2.5 1.3 0.66(0.01) 0.013 2.3
240 1,02 5.03 2.65 1,30(0,00) 0.0262 . 2.6
540 2,10 7,36 3.97 1,90(0.02) 0.0368 2.6
960 2.26 9,64 . 5.33 2,49(0,02) 0.0482 2.7

1560 2.40 10.9 6.10 2.89(0.01) 0.0544 2.6
2160 2.80 12,7 7.29 3.28(0.02) 0.0637 2.6
2940 2,86 14,4 8.44 3.73(0.01) 0.0722 2.5
4320 3.20 16.6 9.86 4.26{0.04) 0.0824 2.4
7200 3,40 20,8 12.9 65.31(0.02) 0.103 2.5
10140  3.50 26,0 16.7 6.46(0.02) 0.125 2.6
13740 3,70 29.6 21.1 7.66(0.03) 0.148 2.7







3 Wet gtrength

k x10 n ' Velooity Diffusion of mordanted
aonstant constant fabric
an KpCrp0 SRR slope of  mole/liter/ D x10°  peroentage
am fiber 7/ - x/m = kt™ nute L of original
- | 10%(Cq4=C) wet strength
t(C,xC)
0.0262 2.6 66 2.0 89.
0.0368 2.6 43 2.6 78
0.0482 2.7 33 2.6 72
0.0644 2.6 24 2.1 61
0.0637 2.6 20 2.1 66
0.0722 2,6 17 2.0 850
0.103 2.5 11 2.0 39
0.125 . 2.6 9.7 2,6
0.148 2.7 9.0







TABLE 8, EFFECT OF TIME OF MORDANTING ON FIXATION OF MORDANT FROM FIFTY-VOLUME BATH
OF POTASSIUM DICHROWATE AT BOILING.

& Equilibrial bath x/m kx10 n Velocity Diffu-
constant sion cm
_ v stant
Exhsus-  Distrilbu-
tion tion co-
efficlent
minute percent-  C£/Cs gram Crg0z/ gram KoCroOp/ slope of mole/liter Dx10°
%%%E%£ 100 g.fiber pgram fiber X /m=kt minute re

10%(C.-C)

solute -—T——Q—T-'
T t CoxC

a. Cellulose-acetate rayon, 2.000 g. KgCrqu/ gram fiber at pH 1.29.

15 1.35 *0.087 1.40(0.01L)% 0.0271 2¢2 0.92 a7 47
30 2,44 '1.25 2.52(0.00) 0.0488 2.1 61 87
45 3,60 1.87 3.72(0.,00) 0.0720 2.2 61 140
60 3.90 2,03 = 4,03(0.05) 0.0780 18 036 50 130
120 4,92 2,58 5.08(0.04; 0.0983 18 32 110
240 7.22 3.89 7.46{0,05 0.144 20 24
B. Nylon, 0.5000 g. KgCroOy/ gram fiber at pH 1.15.
15 12.5 Tel7  B3.24(0.,02) 0.,0627 13 0.58 2800 190
30 18.8 11.6 4,86(0.06). 0.,0941 13 2300 240
45 2345 15.4 6.08(0.04) 0.118 13 2000 280
60 29,8 21.3 7.71(0.04) 0.149 14 2100 430
90 35,6 27 .6 9,19(0.10) 0.178 13 1800
120 393 32.4 10.16(0.086) 0,197 1600
180%¢ 46,8 44,0 12.,09(0.01) 0.234 1400
o* Mean deviations are withlin parentheses.

#%¢  Visible degradatlion of flber.
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TABLE 8. (Continued)

% Equilibrial bath X /m 109 n Velocity Diffu
Constant sion Corn~
Exhaust- Distrib- stant
lon ution co- “
efficlent
minute percent- cf/Cs gram Crgo0z/ gram XKoCroOn/ slope of mole/liter/ Dx10°
age 6_1__°f 1G0 g.fiber gram fiber X/makt® ~ minute »2
total 104(0 c)
solute o~
£(CoxC)
C. Silk, 0,5000 g. KgCryOy/ grem fiber at pH 1.70.
15 11,0 6,17 2.84(0,05) 0.0550 12 0,57 2400 340
30 15,7 9,30 4,05(0,04) 0.0784 11 1800 400
45 20.3 12.8 5.25(0,05) 0,102 12 1700 590 &
60 24,2 16.0 6.25(0.07) 0.121 12 1600
90 29,4 20.8 7.59(0,03) 0.147 1400
1203 31,0 22,5 8,01(0,08) 0,155 1100

# Bquilibrial soluition was turbid.



(@]
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DICHROMATE ON FIXATION OF MORDANT IN ONE HOUR AT
BOILING

) TABLE 9. EFFECT OF VOLUME OF MORDANTING BATH OF POTASSIUM

Mordanting bath ' X/m
Initial Equilibrial

v pH Exhaustlion Distributlion
coefflclent

milli- percentage ¢f/Cs gram Cry0;/ gram KyCryOn/
11te£7 of total 100 z.fiber

ram solute
%TBE? -

gram fiber

A. Cellulose-acetate rayon, 2.0000 g. KoCroOn/ gram fiber

50 1.30 3.90 2,03 4,03(0,05 ) 0.0780
100 1.39 1.27 1,28 1.31(0.02) 0.0254
150 1,57 0.45 0.69 0.47(0.02) 0.0091
200 1.70 0.31 0.62 0.32(0,02) 0.0062
250 2,04 0.19 0.48 0.20(0.01) 0.0039
300 2.17 0.15 0.44 0.15(0.02) 0.0029
100 1.30 3.29 3,40 3.40(0,01) 0.0658
150 1.30 2,50 3.84 2.58(0.05) 0.0499
200 1.30 1.95 3.99 2,02(0.02) 0.0391
250 1,30 1.69 4,30 1.,75(0.01) 0.0339
300 1,30 1.36 4,15 1.41(0.,02) 0.0273

B, Nylon, 0,5000 g. KoCrgOy/ gram fiber

50 1.15 29.8 21.3 7.71(0,04) 0.149
100 1.45 12,1 13.8 3.13(0,04) 0.0606
150 1.64 6.89 11.1 1.7820.01; 0.0344
200 1.75 3.99 8.30 1.03(0,01 0.0199
250 1.83 3.2 8.2 0.82(0.01) 0.016
300 1,92 2.4 7.5 0.63(0,00) 0.012
100 1.15 22.1 28,3 5.70(0,03) 0.110
150 1,15 17.1 30,9 4,41(0,04) 0.0853
200 1.15 13.2 30.4 3.41(0.07) 0.0660
250 1,15 11.1 31.4 2.88(0,03) 0.0557
300 1.15 9,48 31.4 2.45(0,05) 0.0474

C. Silk,_0,5000 g, 22;297/'gram fiber

50 1,70 24.1 16.0 6.25(0,06) 0.121

100 1.92 16.5 19.7 4.26(0.04) 0.0824

# Mean devliatlons are within parentheses

o s e Tt ket ot A ki s vt s mii e o 8 T o
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TABLE 9. (Continued)
Mordanting bath X/m
Initial Equllibrlal
v pH Exhaustion Distribution
coefficient

milli- percentage Cf/Cs gram Cr,0./ gram K,Cr,0,/
litar7 of total £5 2 27
Eram soTute 100 g.,flber gram flber
fiber

150 2.13 12.1 20.6 3.12(0,00) 0.0604

200 2.24 9,79 21,7 2.53(0,01) 0.0490

250 2.34 8.09 22.0 2.09(0,01) 0.0404

300 2.43 6.81 21.9 1.,76(0,02) 0.0341
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TABLE 10, EFFECT OF WEIGHT OF FIBER ON FIXATION OF MORDANT
FROM 600-MILLILITER BATH OF POTASSIUM DICHROMATE
IN ONE HOUR AT BOILING.

m Equilibrial bath X/m
Exhaustion Distrlb-
ution co-
efficlent
gram percentage cf/Cs  gram Cry0z/ gram K,Cry0n/
of total =
~Solute 100 g.flber gram flber

A. Cellulose-acetate rayon, 2,0000 g. KoCroOy at pH 1,.30.

1.0244(0.,0104 )% 0.80 4.7 0.81(0.01) 0.016
5.998950.0145) 2.8 4,3 0,72(0.00) 0.014
7.1343(0,0506 ) 4,6 4.1 0.67(0.,01) 0.013
9.8247(0.0234 ) 6.0 3.9 0.63(0,02) 0.012
13.,0558(0,0441) 7.5 3.7 0.59(0.01) 0,011
B. Nylon, 0,5000 g. E5Cr,Q,at pH 1,15

1.0164(0.0052) 4,51 27.9 3.44(0,05) 0.0666
4,0464(0.,0167) 16,7 29.6 3.19(0.05) 0.0617
7.,1953(0.0417) 25.7 28,9 2.77(0,01) 0.0536
10.3690(0,0500) 34.8 30.9 2.60(0,03) 0.0503
13.4398(0.0752) 41.3 31.4 2.,38(0.,04 ) 0.0461
C. Silk, 0.5000 g. KoCroOny at pH 1.70

1.0211(0.0017) 9,88 64 .4 2.,50(0.03) 0.0484
4,0876(0,0126) 3l.1 66,5 1.97(0,01) 0.0381
7.2278(0,0330) 43,1 62.8 1.,54(0,00) 0.0298
10.1008§o.0576) 50,0 59.5 1.28(0.00) 0.024%7
13.3136(0.,0334) 55.1 55,4 1.07(0.00) 0.0207

#* Mean deviatlions are within parentheses.
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TABLE 11, REDISTRIBUTION OF CréO3 FROM MORDANTED FIBERS AT 40°C.

Time  Initlal bath#* Final bath Fibver Ash Cro0s3
Potassium pH  Potassium pH Exhaust- Distrib-
dichromate dichromate ion ution co-
_ efficlent
hour gram Crg0sz/ gram Crg0z/ ercent- Cf/Cs gram gram percent- percent-
- -~ age of ~ 828 o age of
grem fiber grem fiber total fiber Tiber
solute
A, Cellulose-Acetate rayon
49D%%* 1,0334 1.29 0.9750 5.65 2,99 5.84
211sst3+¢ 0,0000 1:30 0.0036 1.40 2,5253 0.,1255 4,99 4,93
2118 0.0000 1,30 0.0036 1.40 2.5254¢ 0.,0062 0.25 0.19
Total 5.12
B. Nylon
49D 0.2584 1.15 0.1884 27.1 19.4 6.99
211s 0.0000 1l.12 0.0033 1.19 1.4037 0.0806 5.74 5.43
211s 0.0000 1.12 0.0033 1,19 1.4037 0.0806 1.21 0.90
Total 6.55
C. Silk
149D 0.2584 1.70 0.2211 14,3 B.4 | 3.73
2118 0,0000 1.67 0.0070 1.80 1.2773 0,0264 2.07 1.94
2118 0.0000 1.67 0.,0070 1.80 1.2780 0.,0066 0,52 0.39
Total " 2.33

% Pifty-volume
Separate beth; see Table 7.

3%
s+#3 Same bath

L2



TABLE 12, DISTRIBUTION DURING MORDANTING OF CELLULOSE-ACETATE RAYON WITH POTASSIUM
DICHROMATE.
Tem~- Time Initial  bath Final bath Fiber Ash Cro 05
pera-
ture Potessi- Volume pH Potassi- pH Exhaus- Distri-
um di- um di-~ tion Dbution
chromate chromate coeffi-
cient
°C hnour gram milli- gram percent- Cf/Cs pgram gram per-  per-
Crg0z/  1iter/ Crg0z/ age of cent- cent-
Porsp gram total age ago
%%%%f fiber %%%%f solute of of
S fiber flber
40,0 13D* 1,0334 100 1.37 1.0251 1.77 0.80 0.81 1.0616 0.0094 0.89 0.83
26D 1.0334 100 1,37 1.0182 1.80 1.47 1.49 2.,1703 0.0343 1.58 1.52
26S#+ 1,0334 100 1.37 1.34 2.4651 0,0355 1.44 1.38
138 0.5122 50 1.77 0.5067 1.90 0.58 2.4685 0.,0163 0.66 0,60
Total 1.92 0.98 1.98
99.1 1D 1.0334 100 1.37 1.0203 1.27 1.28 1,313
2D 1.0334 100 1.37 1.0099 2.27 2.33 2.4773 00,0596 2.41 2.35
23 1.0334 100 1,37 2.46 2.4574 0,0640 2.60 2,54
1S 0.5100 50 0.4988 0.96 2.4603 0,0259 1.05 0,99
Total . 1,76 3.53

% Separate bath
#+ Ssma bath
#%3¥% See Table 9.

8e



TABLE 13. DISTRIBUTION DURING MORDANTING OF NYLON WITH POTASSIUM DICHROMATE AT 4000.

Time Initial bath Final bath Fiber Ash Crg0z
Potassi~- pH Volume Potassi- pH Exhaus- Dlstri-
un di- un di- tlon butlon
chromate chromate coeffi-
clent
hour gran milli- gram percent- Cf/Cs gram gram percent- psrceat-
- Crg0s/ liter/ Crg0z/ age of . age of  sage of
rem gram gram total fiber fiber
fiber fiber fiber solute
74D* 0,05167 1,45 100 0.03217 1.45 37.7 60.6 1,4066 0.0318 2.26 1.95
527D 0,05167 1f45 100 0.00537 1.50 89,6 862.0 1,4071 0,0696 4,95 4,63
1223** 0.05167 1.43 100 45,7 1.4056 0.,0375 2.67 2.36
488 0.03217 1.45 50 0.0119 1.60 8.1 . 1.4046 0,0103 0.73 0.42
Total 53,§ 58.2 2,78
1705 0.05167 1.43 100 48,6 1.4061 0.,0396 2.82 2.51
968 0.03217 1.45 50 0.0081 1.55 20.1 1.4044 0.0189 1.35 1.04
Total e 68.7 109.6 | 3.55
1948 0.0516%7 1.43 100 49,7 1.4061 0.0405 2.88 2.57
1208 0.03217 1.45 50 0.0072 1,55 22.2 1.4043 0.,0205 1.46 1.18
Total | 71.9 128.4 _ | 3.72
2428 0.05167 1.43 100 51.5 1.4061 0.0418 2,97 2.66
1688 0.03217 1.45 850 00,0064 1,50 23.8 1.,4049 0,0217 1.54 1,23
Total 75.5 152.1 ' 3.89
5278 0.05167 1.43 100 55.4 1.4055 0,0446 3.17 2,86
4538 0.03217 1.45 50 0.0039 1.50 29.6 1.4050 0,0259 1.84 1.53
Total 85,0 282.2 4 .39

*® Separate bath

3 Same

bath

62
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EFFECT OF INITIAL pH OF MORDANTING BATH ON
FIXATION OF MORDANT FROM FIFTY-VOLUME BATH OF
POTASSIUM DICHROMATE IN ONE HOUR AT BOILING.

o Celluloss-acetate rayon (2,0000 g. KnoCroOnp/
gram fiber); o Nylon (0.5000 g. KoCroOn/gram
fiber); © 8ilk (0.5000 g. KoCro0n/grem fiber).
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ERPEQT OF CONCEHTRATION OF FIPPYVOLIBE HORDANTING
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IN 48 HeuRs AT 40° O
o Cellulose~acetate poyon; 4 Hylon; X Hylon (nos
hontod hefore treatwment); 0 Yillk.
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EFFECT OF CONCENTRATION OF FIFTY-VOLUME
MORDANTING BATH OF POTASSIUM DICHROMATE
IN ONE HOUR AT BOILING, © (Cellulose-
acetate rayon; £ Nylon; i Silk.
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EFFECT OF TEMPEBATUBE OF MORDANTING ON FIXATION
OF MORDANT FROE FIFTY~-VOLUME BATH OF POTASSIUM

DICHROMATE IN ONE HOUR,

0 Cellulose~gcetate rayon (2,0000 g. Ko Cro0n/gram
fiber at pH 1.29); & Nylon (0.5000 g. XoCroOn/

grem fiber at pH 1.15);.

O 811k (0.5000 g.

KoCroOp/gram fiber at pH 1.70).
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EFFECT OF TEMPERATURE OF MORDANTING ON EXHAUSTION
OF POTASSIUM DICHROMATE FROM FIFTY-VOLUME BATH IN
ONE HOUR. :

9 Cellulose-acetate rayon (2.0000 g. Cr o0r/
fiber at pH 1.29); & Nylon (0.5000 g. Cr o0 §gram
fiber at pH 1.15); g Silk (0.5000 g. K20r207 gram
fiber at pH 1.70).
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EFFECT OF TEMPERATURE OF MORDANTING ON DISTRIBUTION
COEFFICIENT OF POTASSIUM DICHROMATE IN FIFTY-VOLUME
BATH IN ONE HOUR,

0 Cellulose-acetate rayon (2.0000 g. KoCroOn/gram
fiber at pH 1.29); & Nylon (0.5000 g. é Cr287 /eran
fiber at pH 1. 15), O 811k (0.5000 g. K20r207/gram
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Fig. 8., EFFECT OF TIKE OF MORDANTING ON FIXATION OF

MORDANT FROM FIFTY-VOLUME BATH OF POTASSIUM
DICHROMATE AT 400°C,
0 Cellulose-acetate rayon (2. OOOO . CroOn/
gram fiber 2%t pH 1.29); & Nylon (O. 5008
80:? o0n/gram fiber at nH 1.15); O siix
5000 g. K20r207/gram fiver at pH 1.70).




LOG EXHAUSTION

48

1.5 2.0 25 3.0 3.5 4.0 4.5
LOG t

Fig. 9. EFFECT OF TIME OF MORDANTING Ol EXHAUSTION
OF POTASSIUM DICHROMATE FROM FIFTY.VOLUME
BATH AT 40°C.

6 Cellulose-acetate rayon (2.,0000 g. Ko0rg0n/
gram fiber at pH 1.29); 4 Nylon (0.50007g.
K, Cro0p/grem fiber at pH 1.15); [ Silk

(0.5000 g. KoCroOnp/gram fiber at pH 1.70).
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EFFECT OF TIME OF MORDANTING ON DISTRIBUTION
COEFFICIENT OF POTASSIUM DICHROMATE IN FIFTY-
VOLUME BATH AT 40°cC. 2

0 Cellulose-acetate rayon (2,0000 g. KoCrgOnp/
gram Tiber at pH 1.29); & Nylon (0.5000 g.
KoCroOn/gram fiber at pH 1,15); O Silk (0.5000
g. Ko0rp,Op/gram fiber at pH 1.70).




0.00

-0.50

=1.00

X/ m

LOG
i
tn
(@

—=1.00

~1.50

-1.75

Fig. 11,

50

.G .5 ’ 2.0 2.5 3.0
LOG +

EFFECT OF TIME OF MORDANTING ON FIXATION OF
MORDANT FROM FIFTY-VOLUME BATH OF POTASSIUM
DICHROMATE AT BOILING,

o Cellulose—acetate rayon (2,0000 g.

K 2010 gram fiber ot pH 1,29); & HNylon
0.500 % CroOp/gram fiber at pH 1.18);
0 S;.lk O. 5600 g. KoCroOn/gram fiber at pH
1.70
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EFFECT OF TIME OF MORDANTING ON EXHAUSTION OF
POTASSIUM DICHROMATE FROM FIFTY-VOLUME BATH

AT BOILING,

© (Cellulose-acetate rayon (2.0000 g. KolrgOnp/
gram fiber at pH 1.29); & Nylon (0.5000 g.
KoCroOp/gram f£iber at pH 1.156); O S1lk (0.5000 g.

KoCroOp/gram fiber at pH 1.70).
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Fig. 13, EFFECT OF TIME OF MORDANTING ON DISTRIBUTION
COEFFICIENT CF POTASSIUM DICHROMATE IN FIFTY-
VOLUME BATH AT BOILING.
4 Cellulose-acetate rayon (2,000 g. KoCroOn/
gram fiber at pH 1.29); & Nylon (0.5000 g,
KoCroOn/gram fiber et pH 1.15); T Silk (0.5000
g+ KoCroOn/gram fiber at pH 1.70).
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EFFECT OF TIME OF MORDANTING ON FIXATICN OF MORDANT
FROM FIFTY-VOLUME BATH OF POTASSIUM DICHROMATE AT

40°¢.

O Gellulose-acetate rayon (2.0000 g. KpCroOp/gram.

fiber at pH 1.29); & Nylon (0,5000 g. KoCroOp/gram
fiber at pH 1.15); O Sllk (0.5000 g. chrzgy;/gram

fiber at pH 1.70).
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Flg. 15, EFFECT OF TIME OF MORDANTING ON THE FIXATION OF

MORDANT FROM FIFTY-VOLUME BATH OF POTASSIUM
DICHROMATE AT BOILING. | |

0 Cellulose-acetate rayon (2.0000 g. KoCrgOp/
gram fiber at pH 1.29); & Nylon (Q.5000 g.
K2CrgOn/grem fiber ot pH 1.15); [ Silk (0.5000 g,
KoCroOn/gram fiber at pH 1.70). '
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EFFECT OF VOLUME OF MORDANTING BATH OF POTASSIUM
DICHROMATE ON FIXATION OF MORDANT IN ONE HOUR AT
BOILING,

O Cellulose-acetate rayon (2.0000 g. KoCroOp/gram
fiber); & Nylon (0.5000 g. KoCroOn/gram fiber);

g S1lk (0.5000 g. KoCroOp/grem beer).
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Fig. 17. EFFECT OF VOLUME OF MORDANTING BATH ON HEXHAUSTION
OF POTASSIUM DICHROMATE IN CME HOUR A BOILING,
O Cellulose-acetate rayon (2.0000 g. K5CroOn/grem
fiber); & Nylon (0.85000 g. KoCroOn/grem fiber);
{7 S1lk (0,85000 g. K,Cr;0n/gram fiber). '
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EFFECT OF WEIGHT OF FIBER ON FIXATION OF
MORDANT FROM 600-MILLILITER BATH OF POTASSIUM
DICHROMATE IN ONE HOUR AT BOILING.

0 Cellulose-acetate rayon (2.0000 g. KolroOn. '
at pH 1,30); & Nylon (1.5000 g. KoCroOn gf
pH 1.15); o 811k (0.8000 g. K50rs0, at DH 1.70).
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Fig. 20.

COEFFICIENT OF POTASSIUM DICHROMATE IN 600-
MILLILITER BATH IN ONE HOUR AT BOILING,

0 Cellulose-acetete rayon (2.,0000 g. KoCrg0p
at pH 1.30); & Nylon (1.5000 g. KoCroOp at™
pH 1.15); O Silk (0.5000 g. Ko0r,0n at pH

e70).
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DISCUSSION OF RESUITS
The textile fibers

The three fibrous sollds, cellulose-acetate rayon, nylon, |
and silk fibroin, are classed as molecular cryatgls and many
of the properties of these polymers depend on their molar ]
structure rather than their binding in the solld. Thelr x-ray |
diggrams have been read as arising from heterogeneocus internal
errangement, elongated crystal lattices of small units embedded !
in amorphous larger units. The repeating unit of the micell,
the primary-valence chain with lateral ionlizable groups which
result in a mosalc membrane, is thought to be an anhydride of
glucose dlacetate in cellulose-acetate rayon,-
-(CHé)GNHCO(GHQ)4CONH «~ in nylon, and a polypeptide residue in
silk fibroin (124, 89, 2).

Stamm and Millett (128) have measured by adsorption two
internal areas of cgllulosic fibers, 2 x 10° cm. 2/@. inter-
fiber space and ShnxAlO6 cm.z/@. transient=capillary spsace.
Frey-Wyssling (44) has determined by impregnation the mean
intermicellar spaces of cellulose-acetate rayon and silk as

60 and 49 R., respectively.

The mordanting bath

Of the equilibrial relations of a dichromate in aqueous i
solution (74), | |
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Crzoq-tk HOH < 2HGr0;
HCr0;-<~? -8 Cr04fﬁ
the latter, proposed as that of the isocelectric zone (79),
would be disturbed‘by preferential adsorption of H+ (74, 137).
Sabalitschke and Kubisch (117) have observed that chromic acid
~ dlalyzes more qu;ckly than potassium dichromate-does and Ephralim
(34) has stated that the chromate ion moves much more rapidly
than the hydrogen chromste lon. Ionlc mobllitles for some of
thé involved ilons have been listed (59) as 0.00362 cm./sec. at
25° C. and a potential gradlent of one volt for H' compared with
values of 0.00079 for C1”, 0.00076 for X', and 0.00054 for
Cr,0 "'. Dean (23) has described diffusion of ions as nearly
independent of the relative ionlic mobilltlies of the supporting
electrolyte but almost completely dependent on the conduotivity

of the latter.

Effect of pH of mordanting bath

Fixation, x/m, of chromium sesquioxide on cellulcse-acetate
rayon (Table 1) from f£ifty volumes of aqueous potassium dichro-
mate during one hour at 100° c. has been shown to be an increas-
ing rectilinear function of inlitial pH of mordanting bath, 2.0000 g
solute per gram of fibver, betwesen pH 1.17 and 1,29 and a decreas=

ing rectilinear function between this maximum, 4.03+0.05 per cent,
and 0,96+ 0.01 per cent CrpoOz at pH 1.67., The least loss of acetyl
and wet strength did not occur et pH l.29. Ioss of acetyl over
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the range investigated, pH 0.95 to 2.27, was less than

3.8 per cent of the origlinal 38.57 per cent acetyl. No change
in wet strength occurred when cellulose-acetate rayon was
mordanted at pH 2.27, the threshold of flxation; wet strength
of this fiber was Increased by mordanting at greater pH,
approximately 10 per cent at pH 6.47, and decreased by half
1ts first velue at pH 0.91 (Teble 2 and Fig. 1) Cellulose-
acetate rayon has been descrlbed as sllightly acid because of
some free carboxyl groups (89).

Fixation on nylon (Table 1) at variable pH and constant
concentration, 0,5000 g. solute per gram of fiber, was a de~
creasing rectllinear functlon of inltial pH of mordanting bath
between 10,30 0,02 per cent cr203 at pH 0,93 and 2,64+ 0.03
per cent at pH 1,70 (Table 2 and Fig, 1). This fixation on
nylon occurs below the 1lsocelectric zone at pH 2.7 reported for
oriented nylon by Harris and Sookne (64) and is in agreement
with Peters' statement (103) that fixation of acid dye on
nylon increases as pH decreases from le.3.

| Fixation on silk (Table 1) from a like bath proved to be
an increaslng rectilinear function of initial pH from 0.93 to
1.15 and decreasing rectllinear function between this maximum,
8.59+ 0,10 per cent, and 1l.301+0.03 per cent Crgo5 at pH 2.32.
The pH of maximal fixation on silk fibroin, 1l.15, agrees with
values for the 1lsoelectric zone of silk reported by E10d and

silva (32), E10d and Balla (30, 31), and Thels and Jacoby (130)
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and is below values obtained by others (24, 33, 88, 63, 65 62,
25, 61, 76, 113, 26, 96, 136, 127). The greater fixation with
greazter deviation on sllk not extracted with benzene was doubt-
less due to residual soap. The 8ilk lost wet strength upon
mordanting at pH 2.32 or less and retained but 17 per cent of
its first wet strength after mordanting at pH 1.21 (Teble 2).

Lachs and Michaelis (84) have observed that an anion is
fixed more rapldly in the preseﬁce of & readlly flxed cation
end Rona and Michaelis (114) that H' 1s more strongly fixed
than eny other cation. Oryng (97) has found fixation of KV
much weeker than thet of a chromium-containing anion.

For each of the fibers fixatlon, exhaustion, and distri-
bution coefficient (17),

grem Cr203 per kllogram of fiber

gram Cr per liter of aqueous solution

203
were logerithmic functlons of equilibriel concentration, de-
creasing for nylon but passing through o maximum for cellulose-

acetate rayon and silk.

Effect of concentration of mordanting bath

For each of the fibers, and during 48 hours 2t 400 C.,
a8 well as during one hour at 100° C., fixation of Crzosrfrom
fifty volumes of aqueous potassium dlchromate (between 0.1000
and 0.5000 g. solute per gram of cellulose-acetate rayon,
0.0100 and 1,5000 g. solute per gram of nylon, 0.0500 and
3.0000 g. solute per gram of s8ilk at 40o C., and between
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0.0500 and 0.2500 g. solute per gram of silk at 100° G.) plots
as an increaéing logarithmic function of equililibrisl concentra-
tion with decrease in slope of logarithmic graph as initial pH
becomes constant. This marked effect on flxatlion of slight
change in pH at low concentration of solute agaln stresses the
role of electrical selectivibty (Tables 3 and 4 and Figs. 2, 3,
and 4).

The éxpression for which the graph of flxatlon on a solid
from solution ls concave to the axis of equilibrial concentra-
tion,

x/m = ke"
when x is the fixation, _

m 1s the initial weight of fiber,

¢ 1s the equilibrlal concentratlon of solute, and

k and n are constants,
has developed from Lowlitz! observation in 1791 (129) and the
early work of Bosdeker (7), Kroeker (83), Georglevics (56, 54,
53, o1, 48, 58, 47, 49, 50, 52, 55, 57), Welker and Appleyard
(135), Schmidt (120, 122, 123, 121), Freundlich (41, 42, 40,
43), and others (131l) and has been variously known as Boedeker's
distribution law (100, 140), the Kroeker curve.(BV), and the
Freundlich adsorption isotherm (8, 60).
| Exhaustion and distribution coefficient at both tempera-
tures were decrseasing logarithmic functions of equilibrilal con-
centration with decrease in slope of theilr logarithmic graphs o
as initlal pH attalned constancy. Many lnvestigators have
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concluded that secondary cellulose acetates behave toward
various organié solutes 1in aqueous solutlon 1like an immiscible
1iquid phase in which the penetrant dissolves (80, 92, 77, 90,
95, 78, 16, 118, 10, 9, 134) and have specified attainment of
congtant partition of solute between fiber and bath as the
crlterlion of solution. Dlstributlon coefflclents have been
called constant with these values, in order, for minimum,
mean, and maximum: a) Knoevenagel (80): 5.59, 6.04, 6.43;
5¢60, 6.35, 6.67; 1.29, 1.38, 1.48; 0.60, 0.90, 1.263 6.11,
6,43, 6.673 6.40, 6.67, 6.84; b) Meyer, Scluster, and Bulow
(92): 170, 180, 1863 c¢) Kartaschoff (78): 0.0174, 0.0179,
0.0186; 0.,0264, 0,0279, 0.0307; 0.0613, 0.0663, 0.,0697;
0.0556, 0.0573, 0.0588; 0.0839, 0.0878, 0.0930, etc.s 4)
Brandenburger (9, 10): 29.5, 31.5, 32.23 128.5, 133.4,
137.3; e) Sachs (118): 0.0174, 0.01800, 0.0188. Vickerstaff
and Waters (134) have emphasized that
g clear dlstinction between solutlion and adsorption
can only be attalned by establishing that a constant
partition ratlo is obtained up to complete satura-
tion of the fiber." '
Kolthoff and van der Goot (82) have summarized the situatilon,
"In many cases it 1s impossible to determine the
'saturation value'! in an experimental way, as elther
the solubility of the adsorptive 1s not large enough
or the saturation value lies at such hlgh concentra-
tions that other factors influence the result. Al-
though in many cases valuable conclusions can be
drawn from the shape of the adsorption isotherm, the -
extrapolated value of the 'saturation'! value to the
point where the isotherm ls parallel to the final
concentrstion exis 1s rather uncertain.™
In 1913 Sisley (125) reported that Berthollet's law on

distribﬁtion of a dissolved substance between two immiscible
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solvents held for dyelng sllk with certaln acid dyes; in 1927
Meyer and Fikentscher (90, 91) obtained 22.6, 25.0, and 27.4
a3 minimum, mean, and maximum for the distribution coefflcient
of o0 - nitraniline between sllk and water and descrlbed the
process as solution. In 1903 Heermann (68) published figures,
for increase in weight and ash upon mordanting silk fibroin in
chromlum chloride, which plot as logarithmic functions of equi~
1ibriel concentration. His work was verified by Bloch'(s).
Later Hiéhiyama (70, 71) showed that fixation on silk was an
increasing logarithmic function of equilibrigl concentration
not only 6f chromium chioride but also of chrome alum, chro-
mium scetate, chromium nitrate, and chromium sulfate. Estrup
(35) and Leunig (85) obtalned fixation on carbon from potas-
sium dichromate as 1ncreasing logarithmic functions of equi-
1ibrlal concentration.

At different pH but the same initlal concentration of
solute, 1.0000 g. potassium dichromate per gfam of fiber, the
ratlo of flxation on cellulose-acetate rayon to that on'silk
1s 1.16, nearly the same ratio found by Frey-Wyssling for the
intermicellar spaces of these fibers, 1l.22.

The lower flxatlon on preheated nylon at 40° C. confirms
statements by Whittaker (138) and others (104).

The mordanting efficiency for sllk of potassium dichro-
mate ls compared with that of chromlum acetate in Taeble 5 and
FPige. 4. |

Contrary to detalls in several patents (45, 12, 29,.22)
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addltlon of acetone to mordanting bath dlssolved much cellu=
lose~acetate rayon lnstead of Increasing fixatlon on it.

¥aximal fixation, that from a saturated solution (11),
was not obtained for any of the fibers because of the high
solubility of potassium dichromate in water (36) and the lack
of any non-aquecus solvent for the dichromate.

lagnetic (5) and ultrasonic fields (126) have been re-
ported as lincreasing fixation. .

The Increase in conditioned welght of each flber upon
mordentlng at 40° Ce., greater than the chromlc=chromate equiv=
alent (110, 111), . - less than the potassium=-dichromate equiv-
alent, but within experimental error of the chromic-acid equiv-
elent of the fixea Cr505, and the lnereased absorptlon of light
by the mordanted fiber (wider deviation for cellulose-acetate
rayon is ascrlbed to greater gloss rather than less level fix-
ation) were in creasing logarilthmic functions of equilibrial
concentration with decrease in slope of their logarithmilc

graphs a2s initial pH reached a constant valus.

Effect of temperature of mordanting

Fixetion of Or,0z on each filber during one hour from fifty
volumes of agueous potassium’dichromate (2.0000 go solute per
gram of cellulose-acetate rayon at pH 1.29, 0.5000 g. solute
per gram of nylon at pH 1.15, or 0.5000 g. solute per gram of
silk at pH 1.70) has been shown to be, between 25 and 100° C.,

an 1ncreasing logarithmlic function of temperature of mordanting,
x/m = kT8
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Exheustlion and distribution coefflclent also incressed

logarithmically with temperature of mordanting (Table 6 and

Flgs. 5, 6, and 7).

. The thermal coefficlent of fixation, for 100 compared
with 400 C., was 34 for cellulose~acetate rayon, compared with
8 for chromium sulfate (94), 5.4 for nylon, and 9.6 for silk.
Corresponding wvalues for thermal coefflclents of partition were
34, 7.2, and 12.3. Pelet-Jolivet and Silegrist (102) have re-
ported the thermal coefficient independent of pH for flxing
dye .on ctarbon.

Heermann's flgures for 1ncreased welght of silk fibroin
mordanted in chromium chloride (67) plot as an increasing log-
arithmic function of temperature between 0O and 30° C. as do

Hichel's data for filxation on sllk from chromlum sulfate between

40 and 100° C. (74).
Increase in fixation with temperature has been an argument

ageinst considering fixation an adsorption (86).

Effect of dursbtlon of mordenting

Fixation of Crzqson.cellulose~acatats rayon from fifty
volumes of aqueous potassium dichromate, 2.0000 g. solute per
gram of filber at pH 1l.29, 1ls plctured as an inéreasing log~
arithmic functlion of tlme of mordanting;

x/m = kt"

between one and 211 hours st 40° C. and between fifteen minutes
0]

and four hours at 100° C. At 40  C. the slope of the logarithmlc
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graph of fixation decreased after 49 hours at an equllibrial

PH of 1.65; at 100° G. the decrease in slope of the logarith-
mic graph ceme at 45 minutes (Tables 7 and 8 and Figs.‘S, 9,

10, 11, 12, 13, 14, 15).

Kartaschoff (77) showed that fixatlon of lalachlte green
on cellulose-acetate rayon, from 27 minmutes until 1t became
constant at 516 minutea, was an Increasing logarithmlic function
of tiue of dyeing.

Ixhgustlon and dlstribution coefilclent were Increasing
logarlthmic functions of time of mordanting at both temperatures
and thelr logarlthmic graphs changed slope llke that of the
fizatlon.

The arithmetic average (116) of veloclty coefflcients for
the dlscontlnuous isothermals, as computed for a second-order
reaction with reactants in equal concentratlons, are .
164041 x 10— mole/1iter/mimite for the First end
1214042 x 107* mole/liter/mimite for the second interval at
0% C. and 6.3+0.3 x 10™° mole/liter/minute for the First
period at 100O C. followed by avdrOp to 2.4 x 10-5
mole/liter/minute at four hours. Decreasing veloclty coef-
ficlents have heon aacrlbed to slower penetration of fiber after
rapld adsorption on an immedistely avallable surface (105) and
to continuing exheustion of bath (27).

For comparing diffusion into a single fiber the diffuslion

0
coefficient, D/f“, has heen computed according to Hill's plot
(69) of x/s against 1313/'1‘2 for the series,
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~b Dt/'r2 -b Dt/'r2
x/8 = 1 =4e - ce ———— }

when x 1s percental flixation in time %,

8 1s percental fixatlon at meximal time,

D is diffusibility,

r 1s mean radius of fiber, and
A s b, and ¢ are constants,
which hs developed from Flck's law for diffusion into a somi-
infinlte solid (38).

at 40° G. the diffusion coefficlent of cellulose-acetats

rayon rose along the flrst slope of the logarlthmlc graph of
- 2 -5
fixation from 0.9 x 10™° D/r” gt sixteen hours to 2.0 x 10 D/bz

et 49 hours but then kept quite constant at 2.74+0.1 x lO-SD/'r2
for 51 hours. At 100o C. the diffuslon coefflclent lncreased
from 4.7 x 10-4D/52 at fifteen minutes to a meximum of
l.4 x 10-3D/b2 at 45 minmutes and then dropped to l.l x 10-5D/b2
et two hours. If the pores of a flber are so nﬁrrow as to
hinder movement of some lon thelr sgleve-llke actlon changes the
selectlivity (20, 93). Increase 1ln permeability 1s ascribable
to chemical action and shrinkage of‘fiber, decresse ln permea-
bility to swelling or blocking.

Until the equilibriel pH at 40° C. became constant, in 100 |
hours at pH 2.00, it lncreased semilogarithmlcally as equllibrilal §

concentration of potasslum dichromate decreased. P

No great loss in wet strength, 11 per cent, took place dur-

ing the first 100 hours' mordanting of cellulose-acetate rayon
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at 4000,

The fixatlion of Crg0z on nylon from fifty volumes of
aqueous potassium dichromate, 0.5000 g. solute per gram of
fiber at pH 1l.15, was a simllar lncreasing logarithmic func-
tion of time of mordantihg between one and 100 hours at 40° c.
and between fifteen mihutes and 1.5 hours at 100o C. At 400 Ce
the slope of the logarithmlc graph of flxation decreased at 49
hours and an equilibrial pH of l.43.

Exhaustion and distribution coefficlent were Ilncreasing
logarithmic functions of time of mordanting nylon at both tem-
peratures and thelr logarithmlc graphs at 400 C. changed slope
like that of the filxatlon.

The velocity coefficient of nylon decreased with time at
each temperature; at 40o Ce 1t fell from 2.9'x 10-2
mole/liter/minute at one hour to 2.2 x 1070 mole/1liter/minute
at 100 hours and at 100° C. from 0.28 mole/liter/minute at
fifteen minutes to 0.18 mole/liter/minute at 1.5 hours.

At 400 C. the diffusion cocefflclient of nylon stayed at
1.1+0.0 x 10-4D/_'r2 through 64 hoursa but at 100° C. it mounted
from 1.9 x 1073D/b2 at fifteen minutes to 4.3 x lO.SD/'r2 at
one hour, resultling in a value of 36 for the thermal coefficlent
of diffusibility.

After 49 hours! mordanting at an equllibrilal pH of 1.43
at 400 C. but 6 per cent of the original wet strength of nylon
was left. _

Equilibrlal pH of mordanting bath lncreased semllogarlithmi-

cally as equllibrial concentration decreased.
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The fixation of Cr on silk fibroin from fifty volumes

2%
of aqueous potassium dlchromate, 0.5000 g. solute per gram of
fiber at pH 1.70, progressed as an increasing logarithmic
function of time of mordanting between one and 229 hours at
40° C. and between fifteen minutes and one hour at 100o Ce
Data presented by Heermann (66) for increase in weight of
silk fibroln uwpon mordanting with chromium chloride plot as
an increasing logarithmic function of time of mordanting
between one minute and seven days.

Exhsustion and dlstributlion coefficlent were increas-
ing logarithmic functions of time of mordaenting at each tem= -
perature.

The veloclty coefficlent for slilk decreased with times
at 40° C. 1t fell from 1.5 x 10™2 mole/liter/minute at one
hour to 0.9 x lo-smole/iiter/hinute at 229 hdurs and at 100° C.
from 0,24 mole/lite\r/minute at fifteen minutes to 0.16
mole/liter/minute at one hour. The ratio of velocity coef-
flclent at 100 to that st 40° ¢. was 36, 7, and 12, respective-
ly, for cellulose-acetate rayon, nylon, and silk,

at 40° C. the diffusion coefflcient for silk stayed at
2.30.3 % 10"°D/r> from four to 169 hours but at 100° C. rose
from 3.4 x 107D/r° at fifteen mimites to 5.9 x 10™9p/r? ot
45 mimitese.

The wet strength of silk fibroln upon mordanting 120 hours
at 400 C. fell to 39 per cent of its first value while the pH
of the mordanting bath rose to 3.40.
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No time of half saturation was computable since flxatlion
on none of the fibers reached a.maximum. .Oryng (98) consider-
ed oxldation the.cause of fallure to obtain maximal fixatlon
on cerbone.

Substitution in the Arrhenius equatlon,

} log K5/Kq x 243026 x 1.98711 x T, x T;

TZ - T1

gives values for energy of activatlon for cellulose-acetate
rayon,~nylon,'and silk fibroin of 13820, 7655, and 9707
calorle/mols, respectively, computed from velocity coefficients
for 100 and 40° C. at one hour; similar values of 13747, 7618,
end 9706 are obtained by substitution of the distribution co=-
efficients but substitutlon of diffusion coefficients gives'a
value of 13840 for nylon. Busse, Lessing, Loughborough, and
Lerrick (18, 19) showed that the logarithm. - of 1ife of nylon -
under a given load was a linear function of reciprooal of
absolute temperature and reported 19,870 calorle/degree for
the energy of activation of nylon. Vickerstaff (133) obtain-
ed 21,000 to 37,000 gram calorie for the energy of activation

of nylon in reaction with various dyes.

Distribution gg;gordant durlng mordanting

"An exploration of the migration of Or,0, from mordanted
to unmordanted fiber at 40° C. 1s shown in Table XI. Each
fiber was mordanted 49 hours at 400 Ce., rinsed with water,

drled at room temperature, conditloned at 70+ 2° F. and
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65 £ 2 per cené Re. Hae, and lmmersed 1in hydrochloric acid with -
an unmordanted flber for 211 hours before removel and determi-
natlon of equillbrial pH of bath and ash of thoroughly rinsed
fiber. In thils time the desorption of Gr203 samounted to 15.6,
22.3, and 48.0 per cent, respectively, for cellulose-acetate
rayon, nylon, and silk; in the same order the migration of
Crg05 was 3.3, 13, and 10 per cent. Rose (115) had stated that
speed of equallzatlion during dyelng was more rapld with nylon
than wlth cellulose~acetate rayon.

An exploration of distribution during mordanting of cellu=-
lose~acetate rayon at 40° C. and 100° C. 1s shown in Table XII.
A semple of cellulose-acetate rayon was Immersed in each of
three identical mordanting baths at each temperature; after
thirteen hours at 40 or one hour?at.looo C. the flber from the
first baths and after 26 hours at 40 or two hours at 100° C.
the fiber from the second baths were removed, the equilibrlal
pH of the baths determined, and the mordanted fibers rinsed
and ashed. A second sample of fiber was added to the third
bath after thirteen hours at 40 or one hour at 100o C, and
" mordanting was continued thirteen hours st 40 or ons hour at
100° C. before removal of samples for anelysis of bath and
fiber. At 40° C., the ratlo of tho sum of the percental
fixations in the same bath to that in separate baths was
0.84; at 100° C. this ratio bacéme‘o.gs.

- Table XIII presents a mumerical plcture of dlstribution
during mordanting of nylon at 40° C. The same welght of nylon
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was immersed In each of seven ldentlcal mordanting baths at
constant temperature. At 74 hours the mordanted nylon was ra=-
moved from one mordanting bath and the equilibrial pH of the
bath and the ash of the flber determined. At 74 hours a sscond
marked nylon.of the same welght was immersed in each of five
other baths for 48, 96, 120, 168, or 453 hours before analysls
of equilibrial baths snd mordanted flbers; the seventh bath
and fiber were snalyzed after 527 hourse. Fixatlon during same-
bath mordanting on both the firstelmmersed and the second-~
immersed nylon was an increasing logarithmic function of time
of mordantirg with rate of fixabtlon higher for the second-
immersed nylon. This seems to 1lllustrate a statement by
Fajans and wist (37),
"If the concentration of a solution with which a
solld body 1s in equllibrium is lowered then the ad-
sorbed substance is given up until squilibrium under

the new concentratlion 1s established in asccordance
with the adsorption 1sotherm."

Effect of volume of mordanting bath

Fingion of Crp0z on each fiber,
x/m = kv

and the exhaustlion of aqueous potassium dichromate during one
hour af bolling have been shown to be decreasing logarlithmic
functiona of initial volume of mordanting bath, 2.0000 ge.
solute per gram of cellulose~acetate rayon or 05000 ge solute
per gram of nylon or silk, with 1n1t1a1 pH of shortest bath
rising upon dilution (Table 9 and Figs. 16 and 17).
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The distribution coefflclent, untlil it became constant;
was also a logarlithmic functlon of volume, decreasing for
cellulose-acetate rayon and nylon but increasing for silk.

Data for fixatlon on cellulose-acetate rayon of
Cellitechtviolett E R published by Brandenburger (9, 10)
and of Malachite green glven by Bernouilll (4) plot as de=
creassing logarithmic functions of volume of dyebath.
Rabinerson (108) has stressed anomalous adsorption at low
volumes.

Vhen cellulose=gcetate rayon and nylon were mordented
in another cet of mordanting baths, like the first except
for constant initlsl pH, flxabtlon and exhaustion decreased,
but not logarlthmically, with volume of mordanting beth and

distributlion coefflclent increased to a constant value.
Effect of welght of fiber

Fixation of Org0z on each flber durlng one hour at 100° ¢.
from a constant’voluma, 600 ml., of aqueous potassium dlchros=-
mate (2.0000 g. solute per gram of cellulose-acetate rayon,
1.5000 g. solute per gram of”nylon, or 0.5000 g. solute per
gram of silk fibroln) was a decreasing logarithmic functilon
of initisl weight of filber between 4 and 13 grems, |

x/m = la® o
This relationship probably h&lds for lesser weiéht of ﬁylon
or‘silk es 1t has been shown to hold for one gram of cellulose~

acetate rayon and the discrepancy 18 likely due to slight error
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in estlimation of initlal pH In the reglon where striking change
in fixation sccompanies extremely slight change in pH (Table 10
and Flgs. 18, 19, and 20)..

Sachs' data (118) for fixation of dye on cellulose-acetate
rayon plot as an increasing logarithmic function of Initlal
welght of fiber between 2 and 8 g. and Bernouilli's datae (4)
for Malachlte green on cellulose-acetate rayon follow this ex=-
ponentlal between 1.5 and 2.5 g. of fiber. However, anomalous
adsorption by small weight of flber has been emphasized (39,
99, 107, 101, 109, 15).

Exhaustion was an increasing logsrithmlc functlon of
initial’weight of each fiber. For nylon the distribution co=-
efflcient was an incressing, btut for cellulose-acetate rayon
and sllk, a decreasing logarithmlc functlion of inltial weight
of fiber.



SUMMARY

1. Fixation of chromium sesquloxlde on cellulosgse-gacetate
rayon from fifty volumes of potassium dichromazte during one
hour at 100o C. hes been shown to be an increasing rectilinesar
functioh of initisl pH of mordanting bath, 2.0000 g. solute
per gram of fiber, between pH 1.17 and 1.29 and a decreasing
rectilinear function between this maximum, 4.03+ 0.05 per
cent, and 0.96+.0.01 per cent Crp0z at pH 1.87. Loss of
acetyl between pH 0.95 and 2.27 was less than 3.8 per cent of
its original 38.57 per cent. No chanpge in wet s8trength
occurred when cellulose-acetate rayon was mordanted at the
threshold of fixation, pH 2.27; 1ts strength increased upon
mordanting at greater pH, approximately 10 per cent at pH
6.47, and decreessed by half its first value at »H 0.91.

Fixation on nylon at veriliable pH and constant con-
centration, 0.5000 g. solute per gram of fiber, was a de-
creasing rectilinear function of initisl pH of mordanting
hath between 10,30+ 0,02 per cent Cr 0z at pH 0.95 and
2.64%+0,03 per cent at pH 1.70.

Fixation on silk fibroin from a like bath proved
to be an increasing rectilinear funcﬁion of Initlal »H from
0.93 to 1.15 and a decreasing rectilinear function between

this meximum, 8.591+0.10 per cent, and 1.30 £ 0.03 per cent
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Cro0s3 at pH 2.30. The sllk lost strength upon hordanting at
PH 2.32 or less and retained but 17 per cent of its original
woet strength after mordanting at pH l.21.

Fixation, exhsustlon, and distribution coefficient
for each fiber were logarithmic functions of equilibrial con-
centration, decreasing for nylon but passing through a maxirmum
for cellulose-acetate rayon and silk.

2. For each fiber, and during 48 hours at 40° C. as well
as during one hour at 100° C., fixation of Crg0z from £ifty
volumes of aqueous potassium dichromate at constant initial
pH was an increasing logarithmic function of equilibriasl con=-
centration,

x/m = keo

Exhaustion and distribution coefflcients at both temperatures
were decressing logarithmic functlions of equllibrial concen-
tration. Increase in condltioned weight of each fiber upon mor=-
‘danting at 40° C., within experimental error of chromic-acid
equivalent of fixed Cr,0z, and increased sbsorption of light by
mordanted fiber were increasing logarithmlc functions of equill-
briel concentration.

3. Fixation of Crg0z on each flber during one hour from
fifty volumes of aqueous potassium dichromate (2.0000 g. solute
per gram of cellulose-acetate rayon at pH 1.15 or 0.5000 ge
solute per gram of silk at pH 1.70) has been shown to be, between
25 and 100° C., an increasing logarithmlic functlon of temperature

of mordanting,



&G

x/m = K"
Exhaustion and distribution coefflcient also lncreased loga-
rithmically with temperature of mordanting..

4, Fixatlon of Crgo03 on cellulose-acetate rayon from
fifty volumes of potassium dichromate, 2.0000 g. solute per
gram of fiber at pH 1.29, was an 1ncreasing logarithmlc func-
tion of time of mordanting,

| x/m = &t
between one and 211 hours at 40° C. and between fifteen minutes

and four hours at 100° C. At 40°

C. the slope of the loga-
rithmic graph of fixatlon decreased after 49 hours; at 100° C.
thils change in slope came at 45 minutes. Exhaustlon and dis-
tribution coefficlent were increasing logarlthmic functions of
time of mordanting at both temperatures and thelr graphs changed
slope like that of fixation. The mean veloclty coefficients for
the second discontinuous i1sothermals were less than those for the
first. The diffusion coefficients for the first discontlnuous
isothermal at 40° C. increased to a constant value; at 100° C.
the diffuslion coefficlents passed through a maxlmum. Until
equilibrial pH at 40o C. became constant, in 100 hours at
pH 2.00, 1t increased semllogarlthmically as equilibrlal con-
centration of potassium dlchromate decreased. No greater loss
than 11 per cent occurred during the first hundred hours! mor=
danting of cellulose-acetate rayon at 40° C.

Fixation of Crg0z on nylon from fifty volumes of

aqueous potasslum dichromate, 0.,5000 g. solute per gram of
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fiber at pH 1l.15, was a simller increasing logarithmic func-
tion of time of mordanting between one and 100 hours at 40° c. 3;
and between fifteen minutes and 1.5 hours at 100° C. Exhsustion
and distribution coefficlent were increasing logarithmic func- |-
tions of time of mordanting at both temperatures. The veloclty N
coefficlent decreased with time at each temperature. At 400 C.
the diffusion coefficlent remained constant for 64 hours but
at 100° C. it rose rapidly. After 49 hours' mordanting at 40° ¢,
and at an equllibrial pH of 1l.43 nylon retained but 6 per cent
of its orlginal wet strength. ZEqullibrial pH lncreased seml-
logarithmically as equilibrilal concentratlion decreased.
Flxatlon of Cr203 on silk fibroin from fifty vol-
umes of aqueous potassium dichromate, 0.5000 g. solute per gram
of fibver at pH 1.70, progressed as an lncreasing logarithmic
function of time of mordanting between one and 229 hours at 40%¢.
and between fifteen mimites and one hour at 100° c, Exhaustlon
and distribution coefficlent were increasing logarithmlic func-
tions of time of mordanting at each temperature. The velocity
coefficlent decreased with time. At 40° C. the diffusion co-
efflcient kept constant from four to 169 hours but at 100° ¢.
1t continuously Increased. Wet strength of silk fibroin upon
mordanting 100 hours at 40° ¢. fell to 39 per cent of i%ts first
value while the pH of 1ts mordanting bath rose from 1,70 to
3440. Computation of energy of actlvation in calorie/mole
from elther veloclty coefficlents or dlstribution coefficlents

gave the same values, 13820 for cellulose-acetate rayon, 7655 v



for nylon, and 9707 for sllk.

5. Fixatlon of Cry0z on each flber,

x/m = kvn

and the exhaustion of mordanting bath during one hour at boil-
ing have beon shown to be decresasing logarlthmic functions of
initial volume of mordanting bath, 2.0000 g. solute per gram
of cellulogse~acetate rayon or 0.5000 g. solute per gram of
nylon or silk, with inltial pH of the shortest bath rlsing upon
dilution. The dlstributlon coefficient, until it became con-
stant, was also a logarithmic function of Initial volume, de=-
creasing for cellulose~acetate rayon and nylon but lncreasing
for silk. When cellulose~acetate rayon and nylon were mordante
ed in another set of mordanting baths, like the first except for
constant inlitlal pH, fixation and exhaustion decreased, but not
logarithmically, with volume of mordanting bath and distrlbution
coefficlent Increased to a constant value.

6. Flxation of Cr203 on each fiber during one hour at
100° C. from a constant volume of aqueous potasslum dichromate
(2.0000 g. solute per gram of cellulose-acetate rayon, 1.5000 g.
solute per gram of nylon, or 0.5000 g. solute per gram of silk
fibroin) was a decreasing logarithmic functilion of initlal
wolght of flber between one and thirteen grams,

%/m = —

Exhaustion was an increasing logerithmic function of welght
of flber. For nylon the distribution coefficlent was an in-
creasing, but for cellulose-acetate rayon and sllk a decreas-

ing, logarithmic function of weight of flber.
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TABLE 1, ACETYL OF NEW CELLULOSE-ACETATE RAYON

Determination Cellulose-ccetate Sodium hydroxlide Hydrochloric acid Acetyl

number %Z;;; mllliliter mllliliter percentegse
of 0.2927N of 0.2514N
1 0.9472 40,55 13,39 38,53
2 0.9476 48,60 22.64 38.63
3 0.9425 41,60 14,68 38. 64
4 0.9379 41,00 14.29 38.48
Mean 38.5%7

Deviation 0.06

L6
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TABLE 2, ASH OF NEW FABRICS
Determination Fabric Ash
number gram gram percentage
1 Cellulose- 2.626%2 0.0029 0.,11x
"acetate :
rayon
2 2. 5004 0.0035 0.14
3 2.5243 0.0035 0.14
4 2. 5031 0.0034 _0.14
Keen 0.14
Deviation 0.00
1 S1lk 2.2586 0.0039 0,17
2 22756 0.0042 0.18
} 3 2,213% 0.0042 0.19
4 2.1903 0.0039 0.18
Mean 0.18
Deviation 0.00

X RelJected observatlion




TABLE 3, BREAKING STRENGTH AND ELONGATIOH AT BREAKING LOAD OF NEW FABRICS

Determinstion Breaking strength of fabric Elongation at breaking load of fabrile
Conditioned et Conditioned et
Werp Filling Warp Filling VWarp Fllling Warp Filling
number pound/ pound/ pound/ pound/ inch inch Anch inch
inch inch inch  inch - : *
A, Cellulose~acetate rayon

1 60 18 30 10 0.78 - 1.00 1.33
2 58 18 ©+ 22x 10" 0.72 0.89 0.83 1.35
3 60 18 30 8 0.72 0.94 0.94 1.22
4 58 18 32 8 0.78 0.94 1,00 1.17
5 55 18 34 8 0.67 1.00 1.11 1.22
6 60 18 34 8 0.72 0.94 1.11 1.39
7 51x 18 28 8 - 0.87 1.00 0.83 1.22
8 - 18 30 8 - 1.00 - 1,33
9 56 18 32 8 0.87 0.94 1.11 1.33
10 58 18 34 8 0.78 0.89 1.11 1.33
11 58 18 32 8 0.78 1.11 1.00 1.35
12 55 18 30 8 0.67 1.00 1.00 1,33
13 58 18 30 8 0.67 1.00 1.00 1,33
14 60 18 34 8 0.867 1.00 1.00 l.44
15 62 18 54 8 0.83 1.00 1.22 1.22
16 61 18 30 8 0.72 1.00 1.00 1.33
17 61 18 34 8 0.72 1.00 1.00 1.33
18 62 18 32 9 0.67 0.83 1.17 1.39

X RejJected observation

66



TABLE 3 (Continued)

Determinetion Breaking strength of fabric Elongatlon at breaking load of fabric
Conditioned Wet Conditioned Wet
. , Warp Filling Warp Filling Warp Filling VWerp Filling
.number pound/ pound/ pound/ pound/ inch inch inch inch
: inch inch inch inch
19 62 ‘18 54 8 0.78 1.00 1l.22 1.44
20 60 ‘18 31 8 0.72 - - 1,33
Mean 59 18 32 8 0.72 0.97 1.04 1.32
Deviation 2 0 2 0 0.04 0.05 0.09 0.05
Percentage .24 32 35 44
Percentage of
condltioned 54 44 144 136
~ =
B. Silk . 8
1 16x 22 17 7x 0. 56x 0.50 0.83 0.33%
2 19 22 15 14 0.67 0. 56 0.83 0.67
S 25 22 18 . 12 0.78 0.67 1.00 0.78
4 20 21 14 16 0.72 0.67 0.78 0.72
5 24 23 18 16 0.67 0.61 1.086 0.78
6 24 17 20 186 0.78 0.56 1.11 0.89
7 25 17 18 16 0.83 0.67 1.00 0.83
8 21 18 20 10x - 0.67 0.44 1.08 0.44x
9 29 19 21 17 0.78 0.67 1.00 0.83
10 26 20 16 15 0.67 0.67 1.00 0.83
11 256 21 16 186 0.67 0.61 1.00 0.89
12 25 21 20 16 0.78 0.87 1.06 0.89
13 26 22 20 15 0.72 0.56 1.00 0.89
14 20 22 20 15 0.67 0.67 1.11 0.72
15 21 19 18 15 0.67 0.67 0.89 0.72

X RejJected observation




TABLE 3 (Continued)

Determinztion Bresking strength of fabric Elongetion at bresking load of fabric

Condltioned Wet Conditioned Wet
Werp Filling Warp Filling Warp Filling Warp Filling
number vound/ pound/ pound/ pound/ inch inch inch inch

inch inch inch inch

16 23 19 19 12 0.78 0.61 0.89 0.67

17 19 17 16 13 0.'78 0.56 0.94 0.67

18 25 21 21 16 . 0.6 0.67 1.06 0.78

19 27 21 20 17 0.67 0.67 1.00 0.67

20 28 20 19 12 0.72 0.61 0.89 0.67

Mean 24 20 18 15 0.72 0.62 0.98 0.7%7

Deviation 2 2 2 1 0.05 0,056 0.08 0,07

Percentege : 24 21 33 26
Percentage of

conditioned 75 75 136 124

10T
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TABLE 4, DIAMETER OF FIBHR

Determination Dizmeter of fiber
Cellulose-acetate 8ilk
reyon
Warp 3 Fillling 3 Warp 3 Filling =
number inch x 10Y inech x 10 inch x 10~ inch x 10
1 1.732 4,866 1.291 0.961
2 1.811 4,819 0.787 1,339
3 1.820 4,488 1.134 1.559
4 3.087 4,126 1.559 1.260
5 2.551 3,654 1.4498 1.039
6 3.102 4,047 1.339 1.228
7 2.961 4,220 0,961 1.433
8 2.709 4,724 1.102 - 1.181
9 3.118 4,220 1,433 1.024
10 2.220 5.102 1.024 1.386
Mean 2,518 4,427 1.208 1,241

Deviation 0.484 0,373 0.206 0.154
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TABLE 5., DISTRIBUTION OF YARNS BY NUMBER IN NEW FABRICS

Cellulose-acetate rayon Silk
Determination Warp Filling Yiarp Filling
numbexr number/ numbe number/ nunber/
inch inech  ingh = inch
1l 236 68 172 128
2 232 - %0 168 136
5] 232 70 178 128
4 230 69 172 134
5 228 69 178 126
6 240x 69 172 134
7 230 68 176 128
8 228 6% 174 130
9 234 69 178 132
10 232 , 69 172 128
Mean 231 69 174 130
Deviation 2 0 3 3

x ReJoected observation
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TABLE 6, DISTRIBUTION OF YARNS BY WEIGHT IN NEW FABRICS

Determination Febric

number

fgram

Warp

gram percentage

Yarn

Filling

grem percentage

A,

B.

Cellulose~acetate

1
2

3
4

Mean
Deviation

Silk

1
2
S
4

}{ean
Deviation

0.5276
0.3350

0.3280
0.3285

0.1507
0.1564

0.1586
0.1580

rayon
0.2482
0.2541

0.2597
0.2510

0.0992
0.1007

0.1028
0.1002

75.8
75.8

79.2x
76,4

76.0
0.3

65.8x
64.4
64.8
64.6

64.6

0.0799
0.081%7

0.0796
0.0796

0.0643
0.0590

0.0615
0.0578

24.4
24.4
24.5

24,2

24,3
0.1

$6.0
37.7
38.8

37.9

[N

x RelJected observaetion
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TABLE 7, MQISTURE OF NEW FABRICS
Determination Fabric HHolsture
Conditioned Oven-~dried
welght welght
number £ram £ram nercentage of
condltloned welght
A. Cellulose-~acetate rayon
1 2.7242 2.6098 4,20
2 2.7077 2. 5955 4.14
3 2.69568 2.5820 4,22
4 2.7084 2.5901 4,36x
5 2.7212 2.6093 4,11
Mean 4,17
Deviation 0.04
B. $Silk
1 2.4808 2.2685 8.22
2 2.4800 2,2756 8.24
3 2.4129 2.2133 8.27
4 2.3872 2.1903 8.25
Mean 8.24
Deviation 0.02

X Relected observation
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TABLE 8, THICKNESS OF NEW FABRICS

Determination Thickness of febrlc
_ Cellulose-acetate rayon S$ilk
number inch inch
1 0.00350x 0.00750
2 0.00283 0.00650
3 0.,00283 0.00€25
4 0.0028%7 0.00700
5 0.,00283 0.00725
6 0.0026%7 0.00650
7 0.00283 0, 00700
8 0.,002%75 0.00%700
o 0,00283 0.00650
10 0.00300 0.00750
Mean 0.00280 0.006290
Deviation 0.0000% 0.0003%7

X Rejected observation
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TABLE 9. TWIST OF NEW FABRICS

Determination Twist of yarn
Werp Filling
number number/ numbexr/
10 inch 10 inch

A. Cellulose-acetate rayon

1 28 8 20 8
2 28 : 18x
3 25 25
4 29 26
5 27 21
6 23x 20
7 31 29
8 31 24
9 27 27
10 27 24
Mean twist/ inch 2.8 2.4
Deviation 0.2 0.2
Be Silk
1 7656 2 770 8 721 Z 741 8
2 743 758x 784x 716
3 752 . 768 . 740 738
4 750 , 773 743 769
5 7350 , 768 , - 746
6 - , - , - 736
Meen twist/ ,
Deviation 0.9 . 0,82 0.9 1.1

x Rejected observation



TABLE 10, WEIGHT OF NEW FABRICS

108

Determination Length Width Weight of fabric
numbe inch inch gram ounce
sguare
vard
A, Cellulose-acetate rayon
1 4,03 31,69 10, 3452 3.71
‘2 4,03 31.62 10,3221 3.70
3 4.08 31l.64 10.4507 3.70
4 4,05 31.59 10.4212 3.73
Mean 3.71
Deviation 0.01
B. Silk
1l 4,05 32,51 5.1694 l1.81
2 4.00 32.12 5.1046 1.82
3 4,06 32.562 5.1992 1.80
4 4,00 - 32.56 5. 2401 1.84
Mean 1.82
Deviation 0.01
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TABLE 11, YARN NUMBER
Determineation Warp Filling
Length Weight Length Welght
numbey yard gram tyop yard gram typn
A. (Cellulose-acetate rayon
1l 10 0.0865 47.00 10 0.10687 42.51x
2 10- 0.0940 48.26 10 0.1018 44,56
3 10 0.0940 48,28 10 0.1024 44.30
4 10 0.0954 47,55 10 0.1028 44.12
Meen 47,77 44,33
Deviation 0.49 0.16
B. 811k
1 10.14 0.0514 89.5 10.01 0.0406 112
2 10.14 0.0521 88.3 10,01 0.0410 111
3 10.14 0.0550 83.6 10.01 0.0377 120x
4 10.14 0.0546 84,2 10.01 0.0410 111
Mean 86.4 111
Deviation 2.5 0

X Rejected observation
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TABLE 12, EFFECT OF INITIAL pH OF MORDANTING BATH ON FIXATION
OF MORDANT FROM FIFTY-VOLUME BATH OF POTASSIUM
DICHROMATE IN ONE HOUR AT BOILING

Determi- Inltlal Fsbric Ash Cro04 Barometric

nation pH of o pressure
bath

number ram gram percent- percent- millimeter

age age of mercury
L3

A. Cellulose-acetate rayon , 2.0000 g. KoCroOn/ gram fiber

1 0.95 2.2944 0.0294 1.28 741,0

2 2,2952 0,0325 1,42

3 2.2955 0,0309 1.35

4 2.2997 0.0313 1.36
Mean "1.35 1.29
Deviation 0,04

1 1.00 2.5069 0,0208 . 1.29x

2 2.3068 0,0327 1,42

3 2.3132 0,0321 1,39

4 _ 2.3241 0.0519, _1.37
Meean ‘ - 1.39 1035
Deviation 0.02

1 1.10 2.3288 0,036l 1.55 742,9

2 2.3336 00,0352 1.51

3 2.3412 0.0356 1.52

4 2.375%7 0.0370 1.56
Hean ' ‘ 1.54 1.48
Deviation 0.02

1 1.17 2.3774 00,0502 2.,11lx

2 2.3839 0.0458 1.92

3 2.3905 0,0460 1.92

4 2.3837 0,04%77 1.99
Mean 1.94 1.88
Deviation 0.03

# Blank determination for ash of cellulose-acetate rayon:
0.06 per cent
X Rejected observation
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TABLE 12. (Continued)

e e i

Determi- Initisl Fabric Ash Cr.0.  Berometric
nation EH of 2 pressure
' ath
number , Zram gram percent- percent- mllllimeter
age age _C_)_£ meroury
1 1.22 2.3958 0.,0869 3.63x 42,7
3 2.3999 0.0776 3.23
4 2.408) 0.0764 3.18
Mean h 3,19 3.13
Deviation ‘ , 0.02
1 1.29 2.5689 0.0994 3.87x 732.5
2 2.5360 0.101%7 4,01
3 2.6332 0.1086 4,12
4 2.6158 0.1075 4,11
Mezan 4,08 4,03
Deviation : 0.05
1 1.32 2.,3840 0,0095%7 4,01 750.,0
2 2.,3854 0.0943 3.956
3 2.3897 0.0939 3.93
4 2.4246 00,0933 J.85x
Mean 5.96 3;90
Deviation : - 0.03
1 1.43 2.5522 0.0813 3.19 731.9
2 2,558%7 0.081¢ 3420
3 2.5622 0.0761 2,97
4 2.5705 0.,0700 2.72x
5 2.,4972 0.0759 3,04
Mean 3,10 3.04
Deviation : 0.10.
1 1.50 2.4321 0.0638 2.62 750.0
2 2.4535 0,0658 2.68
3 2,4603 0.,0659 2.68
4 2.,4671 0.0680 2676
Mean 2.68 2.62

Deviation 0.04

X Rejected observation



TABLE 12, (Continued)
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Determl~ Initial Fabrilc Ash Crs0z Barometric
nation pH of = pressure
bath
number rrem gram  percent- percent- millimeter
age age of mercury
1 1.57 2.,4052 0.0454¢ 1.89 742.7
2 : 2.4060 0,0445 1.84
] 2.4084 0,0445 1.85
4 2.4138 0.0437 _1.81
KMean 1.85 1.79
Deviation 0.02
1 1,62 2.4150 0,0329 1,36
2 2.4214 00,0322 1.36
] 2.4218 0,0339 1.40
4 2.4397 ©0.0353 _1.45
Mean 1.39 1.33
Deviation 0.03
1 1.6%7 2.4417 0,0261 1.03
2 2.4424 0,0250 1.02
3 2.4505 0,0245 1.00
4 2.4612 0,0251 _1.02
Mean 1.02 0.96
Deviation 0.0}
1 1.96 2.49%72 0.0174 0.70 750.0
2 2.4993 0.,0172 0.6%
S 2.4997 o0,0177 0.71
4 2.5024 0.0174 _0.70
Mean ' 0.70 0.54
Deviation 0.00
1 1.99 2.4640 0.,0136 0.55 750,0
2 2.4718 0.,0156 0.53
3 2.4847 0.0144 0.58
4 2.3804 0.0156 _0.56
Mean | 0.61  0.55
Deviation 0.04
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TABLE 12. (Continued) A
L
Determl- Inltlial Febric Ash Cr203 Barometric
~neticn pH of pressure
bath
number gram gram percent- percent- millimeter
age age of mercury
1 2.27  2.5081 0.,0087 0.35 74,7
2 2.5085 0,0084 0,33
3 2.5110 0,0082 0,33
4 2.5119 0.0096 _0.38
Mean 0.35 0,29
Deviation 0,02 -
B. Nylon*, 0.5000 g. Kzgrag7/ grem fiber
1 0.93 1.3862 0.1466 . 18,58 735,0
2 1.3702 0.1457 . 10.83
3 1.3983 0.1488 10,64
4 1.,3702 0.1456 10.63
5 1.3602 0.1458 10.72x
Mean | 10.62 10.30
Deviation -~ 0.02
1 1.05 1.3045 0.1280 9.81 | ?30.0
2 1.3389 0.1312 9.80
3 1.3245 0.,1293 9,76x
4 1.3333 0.1309 9.82
5 1.3480 0.1324 9.82
Mean ‘ - 9.81 | 9.49
Deviation ‘ - 0,01
1 1.10 1.3079 0.1068 8.17x ‘ 7350
2 1.2808 0.1102 8.80
3 1.2226 0.1060 8,37
4 1.3934 0.1200 8.81
5 1.,38656 0.1211 8.73
Mean : - 8eBE ¢ Bu33

Deviation ' - 0,05

% Blenk determination for ash of nylon: 0.32 ver cent
x ReJected observation
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TABLE 12. (Continued)

Determi- Initlal Fabrilc Ash Cr205 Barometric
nation pH of pressure
bath
number gram gram percent- percent- millimeter
a£e ege  OF mercury
1 1.15 1.,2751 0.1014 7.95 744,5
2 1.2417 0.0929 8.056
3 1.3865 0.1112 8.02
4 1.5278 0.1238 8.10
5 1.2271 0.1009 8.ggx ,
Mean 8,03 7.71
Deviation 0,04
1 1.38 1.1862 0.,0713 6.01 7355
2 1.193%3 0.0732 6.13
3 1.2023 0,076l 6.33x
4 1.2026 0.0739 6.16
5 1.,2401 0.0761 _6.14
Mean ‘ 6.11 5.79
Deviation ' 0,05
1 1.70 l1.2484 0,0350 2.80x ’ 733.5
2 1.4340 0.0417 2.91
3 1.4089 0.,0419 2,97
4 1,4083 0.,0416 2.96
Mean , f 2,96 2.64
Deviation 0.03
1 2.08 1.2825 0.0158 1,22 730.0
2 1.3891 0,0160 1.15
3 . 1.2688 00,0139 1.10
4 1l.,4041 0.0165 1.18
5 1.4901 0.,0186 _1.25
Mean . 1.18 0.86
Deviation 0.04
1 3e74 1.3437 0,0079 0,59 727.0
2 1.3349 0.0072 0.59
3 1.3371 0,0079 90.59
4 1.3699 0.0081 0.59
Meen 0.59 0,27
Deviation 0,00

X Rejected observatlon




1156
TABLE 12. (Continued)

Determi- Initisl Febric ssh Cr,0,  Barometric
nation H o = pressure
ath
number gram gram nercent- percent- millimeter
ege age of mercury

C. Silk*, 0.5000 g. Kagrzg7[ gram fiber

1 0.93 1.3091 0.0880 6,72 738,8
2 1.2907 0.0874 6.77
3 1.3023 0.0874 6,71
4 1.3249 00,0826 6.76
5 1.2982 0.0820 6.85x
Mean 6,74 6.61
Deviatlon _ 0.02
1l 1.05 1.5741 0.1205 7.66
2 1.5887 0.1236 7.79
3 1.3278 0.1046 7.88
4 1.2803 0.1006 7.80
5 ' 1.2805 0.,0994 7.76
Mean 7.78 7.65
Deviation 0.05
1 1.15 1.2894 0.1040 8.07x 73%7.1
2 1.2270 0.1048 8.54
3 1.2682 0.1108 8.74
4 1,147 0.1003 8.74
5 1.2321 0.1094 8.838
Meen 8.72 - 8489
Devization 0.10
1 1.21 1.3972 0.1182 8.46 730.0
2 1.0975 0.,0830 8,47
3 1.1655 0.0991 8.50
4 1.2443 0.10635 _8.54
Mean ' 8.49 8.36
Deviation 0.03 :
1 1.36 1.2147 0.1017 8.37 737.1
2 , 1.2116 0.1004 8.29
3 1.2391 0.1060 8.55x%
4 1.30892 0,1093 8.35
5 1l.2292 0.1004 8.17
Mean 8.30 8.17
Devlation 0.06

# Blank determination for ash of silk: 0.13 per cent
X Rejected observatlon



TABLE 12.

(Continued)
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Determi~ Initlal IFebric Ash Cr.zo5 Barometric
nation pH of ’ pressure
bath
nunber gramn grem percent- percent- millimeter
ege efze of mercury
1 1.70 1.2230 0,0879 5.55x 722.6
2 1.26879 0.0797 6.29
3 1.2251 0.,0780 6.37
4 1,2192 00,0777 6.37
5 1.2194¢ 0.,0792 _6.49
Mesan 6.38 6.26
Deviation 0.06
1 2.03 1.2146 0,0379 3.12
2 1.2303 0.,0375 3.05
3 1.2930 0.0397 38.05
4 1.3197 0.0402 3.05
5 1.3262 0.0396 2,98
Mean 3.05 2.92
Devizstion O{OS
1 2.32 1.2836 0.0194 1,51 738.8
2 ' 1.5419 0.,0243 1.58
3 1.2985 0,0198 1,53
4 1.3212 0.0199 1,51
5 1.2901 0.0120 1.47
Mean 1.52 1.39
Deviation 0.03
1 3.72 1.2770 0.0039 0,31 738.8
2 1.3149 0.0040 0,30
3 1,2370 0,0038 0.29
4 1.3351 0.,0040 0,30
Mean 0e30 0.17%
NDevietion 0.00
1 6. 47 1.2602 0,0079 0,83 731.8
2 1.2925 00,0079 Q.61
3 1.4227 0,0096 0,67
Mean 0.64 0.51
Deviation 0,02

x Relected observation
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TABLE 12, (Continued)

Determl- Initisl Fabric Ash Crg03 Barometrile
nation pH of pressure
bath
number EYRm pram percent- percent- millimeter
. age age of nmercury
D, S8ilk*, 0,5000 g. K8Q§297[ grem fiber
1 0.93 1.3483 0.0923 .85 ' ) T .4
2 1.3574 0.0937 6.90
3 1.2555 0.086%7 6.91
4 1.2618 0.0878 6.96
5 1.2391 0.0864 6,97
Mean 6.92 6.79
Deviation ' '0.04 '
1 1.05 1.2977 0.0892 7.70x
2 1.2794 0.1023 8.00
3 1.,1698 0.0838 8.02
4 1.,2584 0,0987 7.84
5 1.2756 0.1030 8.07
Mean 7.98 7.85
Deviation 0.07
1A% 1,15 1.,3354 0.1124 8,42 737.4
2A 1.2212 0.1052 8.61
SA 1.3269 0.1183 8,92
4A 1.3252 0.1231 9.28
HA 1.1918 0.1075 9.02
6B 1.3264 0.1062 8,01 731.8
7B 1.3282 0.1123 8.46 '
8B 1.3306 0.,1138 8.55H
9B l.4664 0.1282 8.74
10B 1,3449 0.1186 B8.82
Mean ‘8. 68 8o 55

Deviation : 0.27

# Blank determinaticn for ash of silk (not extracted
with benzene): 0.13 per cent

#* Porellel determinetlons lettsred alike

X Relected observation
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TABLE 12,- (Continued)

Determi-~ Initisl Fabric Ash Crgo5 Barometric
nation pH of pressure
bath
number oyan gram percent- percent- milllmeter
age age - of mercury
1 1.21 1.3182 0.1118 8.48 731.8
2 1.3188 0.1127 8.855
3 1,3410 0,1137 8.48
4 1.3318 .0.1089 8.18x
5 . 163116 0.1099 8.38
Mean 8,47 8.34
Deviation ' '0.056
1A% 1.36 1.1656 '0.11686 10,00 737.4
ZA 1.3228 '0.1015 7.86%7
3A 1.2889 '0.1193 9.26
4A 1.3601 '0.1127 '8.29
BA 1.3087 '0.1182 '9.09
6B 1.2033 0.0968 8.05 7351.8
7B 1,1853 0,0999 8.43 ‘
8B 1.0925 0.0963 8,81
9B 1.2355 0.1098 8.8°
10B ~1.2720 0.1098 _8,57
Mean ‘ 8,71 8. 58
Deviation ‘ 0460 ’
1 1.70 1,3661 ,0.,0767  5.606x 739.8
2 1.2827 0.0805 6.28
S 1.3446 0,0877 6.52
4 1.2348 0.081% 6.60
5 1.2452 0.0836 _6.71
Mean . .84 53 6.40
Deviation » .0.13
1 2.03 1.2491 0.0370 2.96 732.8
2 1.1630 ,0.0349 3.00
3 1.2113 0.0372 3.07
4 1.3412 0.0414 3.0°
5 1.4610 0,0454 3.11
Mean 3,05 2.92
beviation 0.09

# Porallel determinations lettered slike
X Rejected observation
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TABLE 12. (Continued)

Determi- Initial Fabric Ash Crgo0yz Barometric
nation pH of pressure
bath
number gram  grem percent- percent- millimeter
age . ege  of mercury
1 2.32 1.3805 0.0211 1.53 ' 731.8
2 1.3820 0.,0209 1,50
- 1.3364 00,0200 1,60
4 1.3966 0,0198 1l.42x
5 1.3351 0.0207 _1.55
Mean 1.52 1.39
Deviation 0.02
1 S.72 1.2780 0.0038 0.30
2 1.22%3 0.,0037 0.30
3 1.3361 0.0040 0.30
4 1.32562 0.,0038 _0.29
‘Mean Q430 0.17
Deviation 0.00

x Rejected observatlion




TABLE 13, EFFECT OF INITIAL pH OF MORDANTING BATH ON ACETYL OF CELLULOSE-ACETATE
RAYON IN FIFTY.VOLUME BATH, 2.0000 g. POTASSIUM DICHROMATE / GRAM FIBER,
IN ONE HOUR AT BOILING

Determi- Initial Cellulose- Sodium Hydrochloric Acetyl*  Barometrilc
nation pH of sacetate hydroxide - acld pressure
bath  rayon
number gram normgl- milli- normal- milli- percent- millimeter
ity liter ity liter ege of mercury
1 0.95 1.0830 0.2576 40.32 0.,2614 3.22 37.61 725.0
2 1.1108 40, 50 2.81 37.24
3 1.1018 40,62 3.48 37,01
4 1.0842 , 40,55 3.46 37. 56
Mean 37.36
Deviation 0.23
1 1.00 1.0838 0.2576 40.80 0.2514 3.79 37.49 5
2 1.0904 40,72 3.22 37.74 o
3 1.1062 40, 44 2.47 37.65
4 1.10568 46,54 : 7.91 38.46x
Hean o7+ 63
Deviation 0.09
1l 1.10 1.0845 0.2576 41,67 0,2514 4.26 37.75 -7256.0
2 1.0764 40,88 5.64 37.84
3 1.0653 40,86 , . 3.88 37.97
4 1.0702 41.16 4,63 37.36%
Meen 37.85
Deviation 0.08

* Correction factor for potassium dichromate 1n Table 1l3a.
X Rejected observation




TABLE 13, (Continued)

Determi- Initial - Cellulose- Sodium :
, Hydrochloric Acetyl Barometric
nation pH of acetate hydroxide . acid pressure
bath rayon
number gram normgl- milli- normal- milli- percent- millimeter
C ity liter ity liter age of mercury
1 1.17 1.0620 0.2576 40.82 0.2514 3.49 38.03
2 1.0852 40,79 3.12 37.78
3 1.0981 40, 57 2.62 37.61
4 1.0730 40, 38 2.98 37.94
Mean 37.84
Deviation - 0.14
1 1.22 1.0883 0,2579 40,67 0.2514¢ 2.07 38.01 736.0
2 1.0634 ' 40,42 - 2.03 38,71
3 1.0934 40,39 1.58 38.02
4 1.0970 40,47 2.21 37.36
5 1.121% 40,61 1.51 37.3)
Mean 37.88
Deviation 0.44
1 1.29 1.0922 0.2579 40,60 . 0,2514 1.92 37.38
2 1.1132 42,10 3,00 37.08x
3 1.0832 40,40 1,79 3765
4 1.00912 40,55 1,78 37450
5 1.08297 40,58 2,08 37.26
Mean 37.37
Devlation 0.16
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TABLE 13. (Continued)

Determi-~ Initizl Cellulose - Sodium Hydrochloric Acetyl Barometric
nzation pH of acetate hydroxide acld pressure
bath rayon
number gram noymal- mpilli- normel- milli- percent- millimeter
ity liter ity liter age of mercury
1A%* 1.32 1.0863 0.2579 40,47 0.2514 2.25 37.22 736.0
2A 1.0910 40,40 1,87 37.55
3A 1.1072 ' 40, 34 1.36 37.23
4A 1.1267 40,39 1.78 36.20x :
5B 0.9926 0.2457 40,41 0,226%7 371 37.51 738.8
68 0.9949 40,32 5.35  35.70x
7B 1.0001 40,61 0474 37,39
8B 0.9965 40,68 4,25 O7.11
8¢ 1.0794 0.2572 40.31  0.2514 2.01 37.43
10C 1.0965 : 40,57 1,82 3726
Mean . , : : : 37,34
Deviation ' : 0.13 '
1 1l.43 1.0910 0.2574 40,68 0.2514 2.50 37,46 740,5
2 1.0950 40,70 2.49 37.32
3 11,1422 _ 40,87 2.87 36, 49x
4 1.0898 40.40 2.44 37,27
Mean . ‘ o 37.35
Deviation ' ' 0.07

(4

*# Parsllel determinations lettered alike



TABLE 13, (Continued)

Determl- Initial Cellulose- Sodium Hydrochloric Acetyl Barometric
nation pH of acetate hydroxide acid pressure
bath reyon
number gram normal- milli- normal- milli-~ percent-millimeter
ity Iiter ity 1liter ~ epe of mercury
1A 1.50 1.0908 0.2574 40,13 0.2514 2.26 37.41 740.5
2A 1.0841 40,51 2.19 38.11
SA 1.1107 40,43 1.95 37.31
44 1.0914 ‘ ' 40,52 2,05 37.98
6B 1.0820 0.2574 40,63 0.2267  3.42 37,40 755.8
6B 1.0864 40,72 3.12 37.61
7B 1.0821 40,62 2.91 37.85
8B 1.0748 40, 57 2.%1 38.086
Mean o7.72
Deviation ) , 0.28
1 1.57 1.0103 0.2506 41.86 0.2267 .5.97 38.19 A7
2 1.0098 40,37 4,44 “8.09
o 1.0089 40,39 4,20 38, 38
4 1.0103 40,49 4,29 38.35
Mean 38.25
Deviation 0.11
1 1.62 1.0872 0.2574 41,39 0.2514 3.40 58.33 740.5
2 1.,0888 40,77 '2.856 38.19
3 1.0938 40,66 2.67 38.08
4 1.0642 40,39 2.99 38.54
Mean 38.28
Deviation 0.15

€31



TABLE 13, (Continued)
Determi- Inltial-. Cellulose~ Sodium Hydrochloric Acetyl Barometric
nation pH of acetate hydroxide acid pressure
bath - rayon
number grem normal- milli- normal- milli- percent~ millimetey
ity liter ity liter age of mercury
1A 1.687 1.014S 0.2806 40,51 0.2267 4,57 38,27 747.7
24 1.0134 40, 40 4,48 38.32
34 01,0171 40,39 4,69 37.95
5B 1.0938 0.2574 40,50 0.2514 2.51 88.15 740.5
6B 1.03885 41,30 4,48 37.90
7B 1.0749 40, 35 3,10 38.08
8B 1.0436 40,59 4,06 38.49x
Mean ' 58.05
Devigtion 0.18
1 1.99 - 1.0211 0.2467 40,77 0.2267 4,80 37.80 732.5
2 1.023%7 40.93 4,54 37.91
3 1.0244 40,90 4,45 37.94
4 1.0231 40,72 4,04 38.19
Mean | 37.91
Deviation 0.16
1 2.27 1.0302 0.2508 40.55 0.2267 5.41 37.20 747,77
2 1,0220 40, 9% 6.1° 36.94
3 1.0287 41.19 5,91 07.45
4 1.0308 40,93 6,15 06,88
Mean 37,12
Deviation 0.21

73T



TABLE 13ga. DETERMINATION OF CORRECTION FACTOR FOR ACLTYL

Determl- Potassium
nation  gichromate

Sodium hydroxide

Hydrochloric acid

Observed NaOH/
Calculated /da20H

number gram normelity milliliter nofmality milliliter
1 0.08568 0.2438 41,01 0.2268 41.70 - 0.93
2 0.0856 41,08 ) 41,95 .0.86
3 0.0857 41,53 42,57 0.81
Mean 0,87
Devistion _0.04
1 00,0781 0.2446 41,12 00,2273 42,32 . 0.83
2 0.0780 40,84 : 41.94 - 0.86
3 00,0784 40,76 41,77 0,89
Mean 0.86
Deviation: - 0,02
1 0.0662 0.2438 41,16 0.2268 42,62 -0.,82
2 00,0661 41,35 . 42.86 0.80
3 0.0654 41,10 42.61 0.78
Mean 0,80
Deviation 0.01
1 0.0831 0.2440 40.78 0.2268 42.34 0.81
2 0.0635 41,12 : 42,74 0.79
3 0.0634 40,96 42.55 0.80
Mean 0.80
Devisation 0,01

gat



TABLE 13z. (Continued)

Determi- Potasseium Sodium hydroxide Hydrochloric acid Observed NaOH/
nation dichromate Calculated ‘NaOH
number grem normality milliliter normelity milliliter

1l 0.0550 0.2438 41,14 - 0.2268 435.00 0.74
2 0.05651 - 40,89 : 42,61 0.81
3 0.0552 41,07 45,01 0.89
Mean - 0.75
Deviation 0.04
1 0.03%4 0.2438 41,38 0.2268 43,57 0.78
2 0,0390 40,856 43,07 0.72
3 0.0594 40.82 43,056 0.70
Mean 0.73
Deviztion 0.03
1 0,0353 0, 2440 40,75 0.,2268 43,09 0.71
2 0.0350 40,94 43,30 0.72
3 0.0354 40,79 43,09 0,75
Mean | 0.73
Deviation 0.02
1 0.0305 0.2438 41,21 0.2268 43,76 0,59x
2 0.0308 40,63 : 42,99 0.75
3 0,0308 41,18 43.61 0.71
Mean 0.75
Deviation 0.02

X Relected observation
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TABLE 13a.

(Continued)

Determi- Potassium Sodium hydroxide Hydrochloric acid  Observed NaOH/
nation dichromate Calculated NAOH
number gram normality milliliter nornslity milliliter

1 0.0282 0.2440 40,80 0.2268 43,49 0.60
2 0.0279 40,82 43,40 0.62
3 0.0275 40.88 43,45 0.64
4 0.0283 41.156 43,72 0.65
5 0.0289 41,30 43,91 0.59
6 0.0284 40,82 43,39 0.62
Mean 0.62
Deviation 0.02
2 0.0194 41,16 43,86 0,72
3 0,.0183 41.05 43,75 0.71
Hean 0.71
‘Deviation 0.01
1 0,0104 0.2452 41,06 0.2273 44,07 0.71
2 0.0109 41,00 44,00 0.70
3 0.0108 41.00 44,01 0.69
Heen 0.70
Devisation 0.01
1 0.0065 0.2440 40,94 0.2268 43.89 0.78
2 0.0058 41,01 43,98 0.81
3 0.0059 41.10 44,07 0.81
Mean 0.80
Devistion 0.01

LT



TABLE 14. EFFECT OF INITIAL pH OF MORDANTING ON WET STRENGTH OF FABRIC IN FIFTY-
VOLUKME BATH OF POTASSIUM DICHROMATE IN ONE HOUR AT BOILING

Determination ' ' Breaking strength of wet warp of fabric.

numnber pound/ pound/ pound/ pound/ pound/ pound/
' inech inch inech inch inch inch
A. Cellulose-acetate rayon, 2.0000 g. K, Cr;0,/ grem fiber :

Initlal pH of bath 0.91 0.95  1.00 1.10 1.17 1.22

1A% 16 18 18 21 17 22

2A ‘ 12x 18 18 21 .18 22

3A ‘ 16 16 18 16 21 24 ,J
44 , . 14 18 .18 20 22 . 23 0
5A , ; 16 1?7 18 19 21 22 ©
6B | 15 17 18 19 19 23

7B 13x 18 18 20 20 22

8B 15 17 18 20 21 20

OB 16 18 19 19 21 24

10B ' o 16 17 18 20 21 21

Mean ' 16 17 18 20 20 22

Deviation t 1 1 0 1 1 1

Percentage of original . : ~ :
wet strength 50 53 56 62 62 69

Barometric pressure in
millimeter of mercury 744,8 V44,8 741.0 741.0 741.0 741,0

# Parzllel determinztions lettered alike
X Rejected observation



TABLE 14, (Continued)

Determination Brecking strength of wet warp of fabric
humber ' pound/ pound/ pound/ pound/ vpound/ pound/
inch inch inch inc inch inch
Initiel pH of bath 1.29 1.32 1.43 1.50 1.57 1.62
1A 23 23 24 30 28 31
2A 23 26 28 27 30 30
oA 21 27 30 30 28 26
44 24 23 27 28 27 28
SA 21 24 27 30 28 31
6B 21 26 27 26 30 29
7B 23 28 27 29 26 30
8B 23 24 28 28 31 31
9B 23 25 24 28 29 27
10B 23 26 28 29 31 30
11C - - - 29 - -
12C - - - 29 - -
13C - - - 29 - -
14C - - - 26 - -
15C - - - 31 - -
¥ean 22 25 27 29 29 29
Deviation 1 1 1 1 1 2
Percentage of original
wet strength 69 78 84 91 91 o1

Barometric pressure in
millimeter of mercury 750.1 741,0 741.0 750.1 741,0 750.1
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TABLE 14, (Continued)

Determinstion Bresking strength of wet warp of fabrlc

number pound/ pound/ pound/ vpound/ pound/ pound/
inch inch inch inch inch inch
Initial pH of bath 1.67  1.99 2,27 3.72 5,553 5.88
14 19% 29 30 35 35 34
24 31 31 32 30 36 36
SA 31 30 32 34 oh 38
44 32 31 a0 57 36 35
BA 30 31 32 31 ol 34
6B 33 32 33 32 31 30
7B 32 33 33 35 35 34
8B 28 o4 32 35 30 33
9B 33 31 33 34 36 32
10B 32 32 a2 32 34 35
Mean ‘ 31 31 32 33 o4 34
Deviation 1 1 1 2 2 1

Percentage of originzl '

wet strength S7 o7 100 103 106 106
Barometric pressure in

millimeter of mercury 747.7 750.1 751.2 751.2 751.2 751.2
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TABLE 14. (Continued)

Determination Bresking strength of wet warp of fabric
number Qound/ pound/ pound/ pound/
inch inch inch inch
Initial pH of bath 6.10 6.4%7 6.68 6.88
1A 35 36 30 35
2A 37 34 30 - 35
SA 32 35 36 34
45 36 35 34 35
BA 31 36 36 35
6B 36 36 36 35
7B 36 34 36 32 b
8B 35 36 32 35 -
9B , 35 36 30 36
108 _8lx  _35_ 30 _30_
Hean 35 - 35 33 34
Deviation 1 1 ] 1

Percentage of origlnal

wet strength 109 109 103 106
Barometric pressure in

millimeter of mercury 751.2 751.2 751.2 751.2




TABLE 14, (Continued)

Determination  Breaking strength of wet warp of fabric
number vound/ pound/ woound/ pound/
inch inch inch inch

B. 81ilk, 0.5000 g. KoCroOn/ mram fiber.

Initiasl pH of bath 0.95 1.05 1.15 1.21

1A
2A
3A
4A
BA

6B
7B
8B
9B
10B

lOOOi—-‘O oOHOOM

I
| o
el bmmﬁm O i G O

Mean L1 £ 1
Deviation .

Percentage of original

wet strength 17
Barometric pressure in

nillimeter of mercury 737.1 737.1 737.1 737.1

3eT




TABLE 14, (Continued)

Determination Breaking strength of wet warp of fabric

number pound/ pound/ vpound/ pound/

EEEE inch inch inch

Initial oH of bath 1.36 1,70 2,03 2.32
1A 5 7 15 14
24 5 7 10 16
SA 3 6 12 19
4A 4 6 16 15
BA 5 5 11 12
6B 5 11 10 17
7B 4 8 9 19
8B 4 6 12 21
9B 6 9 15 20
10B 4 5 17 19
Mean 4 7 13 i7
Deviation 1 1 2 2

Percentage of originel
wet strength 22 39 72 94
Baromstric pressure in
millimeter of mercury 737.1 737.1 737.1 737.1

eeT
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TABLE 15. EFFECT OF CONCENTRATION OF FIFTY-VOLUME MORDANTING
BATH OF POTASSTIUM DICHROMATE ON FIXATION OF MORDANT
IN 48 HOURS AT 40° c.

Determi- Mordanting bath Fiber Ash Crzow .
nation o
nunber gram Cro0z/ pH gram grem  percent- percent-

gram fiber age age
A. Cellulose-acetate rayon#
1 0.05167 1.22 2.56839 0.0243 0.95
2 2,6075 0,0245 0,24
3 2.5493 0.0238 0,93
4 2.5148 0.,02569 _1.03x
Meen 0.94 0.88
Deviation 0.01
1 0.2584 1.27 2.5138 0.0839 3.34x
2 2.5016 0.0823 3.29
S 2.4577 0.,0798 3.25
4 2.6003 0,0810 _3.24
Meen 3.26 3.20
Deviation 0.02
1  0.5187 1.28 2.5600 0,1180 4.6l
2 ' 2.6084 0,1195 4.58
3 2.5996 0.11892 4,59
4 2.6657 0.1155 _4.49x
lMean 4,59 4,53
Deviation 0.01
1 1.0334 1.29 2.5873 0.1545 5.97
2 2.5315 0.1530 6.04
3 2.5674 0.1523 5.93
4 2.5625 0,1504¢ _5.87
Mean | 5,95 5.89
Devietion 0.05

% Blank determination f
rayon: 0.06 per cent
% ReJected observation

or ash

of cellulose-acetate
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TABLE 15, (Continued)

Determli- Hordenting bath  Fiber Ash Cr.0,
nation e
number pgram Cr203/ pH gram gram  percent- percent-

gram f£ibex age 258
1 2.0668 1.30 2.5591 0.1734 6.78
2 2.6308 0.18056 6.86
3 2.5068 0.1724 6.88
4 2.6116 0.1830 7.01x
Mean 6.84 6.78
Devization 0.04
1 2.58356 1.30 2.,4762 0.2024 8.17
2 2.4529 0,2012 8.20
3 2.3856 0.,19356 8.11
4 2.4129 0.1962 8,15
Mean 8.15 8.09
Deviation 0.03
B. Nylon*
1 0.00518%7 1.12 1.2369 0.,0085 0.69
2 1.2481 0,0081 0.65
3 1.2686 0,0077 0.61
4 1.2647 0.0079 0.62
Mean 0.64 0,32
Deviation 0.03
1 0.05167 l.13 1l.2176 0.0424 3.48
2 1.2142 0.0428 3. 52
3 1.2309 0,0429 3.49
4 1.2271 0.0430 3.50
Mean 350 J3.18
Devliation 0.01
1 0.2584 1.15 1.2196 0.0855 7.01
2 1.2186 0,0858 7.04
3 1.1952 0.0824 6.89
4 1.2121 0.0837 6.91
Mean 6. 96 6,84
Devistlon 0.06

* Blank determination for ash of nylon: 0.32 per cent
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TABLE 15. (Continued)

Determi- Hordanting bath  Flber Ash Cro03
nation
number grem Crs0 pH gram gram  percent- percent-
grem fibe age age
1 0.5167 1.15 1.2002 0.0875 7.29
2 1.2262 0.0890 7.26
3 1.2115 0,0880 7.26
4 1.2061 0.08%72 7.23
Mean 7.26 6,94
Deviation 0.02
1 0.7750 1.15 1.1968 0.0856 7.16
2 1.2227 0,0868 7.10
3 1.1857 0,0845 7.13
4 1.2178 0.0894 7e 04X
Mean 7.13 6.81
Deviation 0.02
C. Nylon¥* -
1 0.00516%7 1.11 1.3164 0,0084 0.64
2 1.,3170 0.0085 0.65
3 1.3299 0.0081 0.61
4 1.2960 0,0078 0,60
Mean 0.62 0.30
Deviation 0.02
1 0.056167 1.13 1.3083 0.0481 3. 52
2 1.2971 0.0447 3645
3 1.2963 0.0451 3,48
4 1.2859 0.0452 Se B2
Mean 5,49 3.17
Deviation 0.03
1 0,2584 1.15 1.2989 0,0962 7.41
2 1.2996 0,0962 7.40
3 1.2792 0,0941 7.56
4 1.2984 0.0950 76 32
KHean 7.57 7.08
Devieation 0.03

# Blank determination for ash of nylon (not heated before
treatment): 0.32 per cent.
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TABLE 15, (Continued)
Determi- Mordanting bath Fiber Ash Cro0z
nation
number gram Cro0z/ pH gram gram  percent- percent-
grem fiber 8£9 288
1 0.516%7 1.156 1.3115 0,0997 7.60
2 1.3045 0.0986 7.56
3 1.3045 0,0975 7.4%7
4 1.3831 00,0954 7.44
Hean 7,52 7.20
Deviation 0,06
1 0.77560 1.15 1.2972 0.1019 7.85
2 ' 1.25691 0.0987% 7.92
3 1.2824 0.1009 7.87
4 1.2768 0.0999 7.82
Mean 7.86 7.54
Deviatilon 0.03
D. Silk# |
1 0.02584 1.67 1.1455 0,0171 1.49x
2 1.2818 0,0200 1.56
3 1,3543 0,0212 1.57
4 1.3583 0.0212 1.56
MHean 1.56 1.43
Deviation 0,00 :
1 0.05167 1.68 1.2581 0.0303 2.41
2 . 1.0793 00,0256 2.,37x
3 1.0054 0.0241 2.40
4 1.3602 0.0327 _2.40 |
Mean | | 2,40 2.27
Deviation 0.00
1 0.2584 1.70 1.4030 00,0514 3.66
2 : : 1.2684 00,0462 3,64
3 1.1078 0.0402 3. 63
4 1.1061 0,0408 3+ 69
Mean ' 3.66 3.53
Deviation 0.02

# Blank determination for ash

of silk: 0,13 per cent
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TABLE 15, (Continued)

Determi- Mordanting beth Fiber Ash Cro02
nation
number gram Cro0z/ pH gram gram  percent- percent-
gram fiber ape age
1 0.516%7 1.70 1.1152 0,0445 3.99
2 1.2574 0.0514 4,09
3 1.2725 0.0506 3.98
4 1.0466 0.0421 _4.02
Mean 4,02 3.89
Deviation 0.04
1 0.7750 1.70 1.1206 0.0485 4,33
2 1.0729 0,0460 4,29
3 1.2631 0,05645 4,31
4 ‘ 1.3194 0,0568 4,351
Meen 4.3 4,18
Deviation 0.01
1 1.5801 1,70 1.0202 0.0520 4,77
2 1l.4648 0.0695 4,74
3 1.29%1 0.0609 4,71
4 1.3256 0.0640 4,83
Mean 4,76 4,65

Deviation 0.04




TABLE 16. EFFZCT OF CONCENTRATION OF FIFTY-VOLUME MORDANTING BATH gF POTASSIUM
DICHROMATE ON RESIDUAL WEIGHT OF FIBER IN 48 HOURS AT 40~ C.

Determi~ Mordanting bath Fiber Residual Fiber
nation Conditioned Calculated Conditioned Determined Oven-
weight oven-dry dry
welght
number gram Cro0./ bpH grem gram ~ gram  percentage gram percentage
gram fiber ’ of condi- of dr
tioned weigﬁ%
‘ welght

A, Cellulose-azcetate rayon
1 0.05167 1.26 2.6867 2. 5639 2.7200 10l.24 2.5246 98,46
2 2.7324 2.6075 2.,7671 101.27 2.5688 98,52
S 2.68714 2.5493 0 2.7036 101.21 2.5081 98.38
4 2.6352 2.5148 2.6725 _101.42x 2.4795 _98.60
Mean 101.24 98.49
Deviation 0.02 0.07
1 0.2584 1,27 2.6342 2. 5138 2.,7786  105,.48x 2.5504 10l.46x
2 2.6214 2.5016 2.7549 105.09 2.5333 101,27
] , 2.5764 2.4577 2.7065 105,08 2.4888 101,27
4 2.6200 2.5003 2.7536 _105.10 2.5310 _101.23
Mean 105,09 101.26
Deviztion ' ~ 0.00 0.02
1 0. 5167 1.28 2.6826 2. 5600 2.8851 107.55 2.6322 102,82
2 2.7312 2.6064 2.9342 107.43 £2.6815 102.88
3 2.7240 2. 5995 2.9272 107.46 2,6710 102,75
4 2.68856 2. 5657 2.8848 107.30 2,6347 102.869
Mean 107.44 102.78
Deviation 0.07 0.06 -

X Rejected observation

6¢et



TABLE 16. (Continued)

Determi~ Mordanting bath Fiber Residual Fiber
nation Conditioned Calculated Conditioned Determined Oven-
weight oven-dry dry
welght )
number gram Cro0-=/ bH grem gram gram percentage gram percentage
grem fiber of condi- of dry
tioned weight
welght
1l 1.0334 1.29 2.7112 2.5873 2.9700 109.54 2.7023 104,44
2 2.6525 2.5313 2.90968 109.689 2.6428 104.40
3 2.6903 2.5674 2.9493 109.63 2.6819 104.46
4 2.6852 2. 5625 2.9378 _109.41x 2.6750 _104,39
Mean 109.62 104.42
Deviation © 0.05 0.03
1 2.0668 1.29 2,6816 2.5591 2.9867 111.38 2.6920 105,19
2 2.7568 2.6308 2.0707 111.39 2.7691 105.25
3 2.6268 2. 5068 2.9291 111,51 2,6367 105.18
4 2.7356%7 2.6116 3.0643 111.61 2,7516 _105,36x
Mean 111.47 105.21"
Deviation 0.09 0.03
B. Nylon ;
1 0.005167 1.11 1.3561 1.3164 1.3628 100,49x 1.3215 100.39
2 . 1.3568 1.3170 1.3660 100.60 1.3216 100.35
3 1.3700 1.3299 1.3779 100.57 1.3342 100.32
4 1.3351 1.2960 1.35424 100.55 1.3001 _100,32
Mean 100,57 100,34
Deviation 0.02 0.02

o7t
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TABLE 16. (Continued)

Determi- Hordanting bath Fiber Residual Piber

netion Conditioned Calculated Condltioned Determined Oven-

- welght oven-dry ary
welght
number gram Cr,0./ pH gram gram gram percentage gram percentage
gram fi%e? ‘ of condl- of dry
tioned welght
weigﬁt

1 0.05167 1.13 1.3478 1.3083 1.4158 105.05 1,3618 104,07
2 1.3363 1.2971 1.4014 104,87 1.3506 104,12
3 1.3344 1.29563 1.3968 104.68 1.35471 104,00
4 1.3247 1.2869 1.3863 104,65 1.3382 _104.12
Mean 104.81 104.08
Deviation 0.15 0.04
1 0.2584 1.15 1.3381 1.2989 . 1.4765 11@.34 1.4185 109.21
2 1.3388 1.2996 1l.4794 110,50 1.4207 109,32
3 - 1.3178 1.2792 1.4520 110,18 1.386%7 109.19
4 1.3376 1.2984 1.4714 110,00 1.4123 08,77
Mean 110.26 109,24
Deviation ‘ 0.16 0.05
1 0.5167 1.15 1.3511 © 1.3115 1.4973 110.82 1.4344 109,37
2 1.3439 1.3045 1,4879 110.72 1.4273 108.41
3 1.3439 1.3045 1.48850 110.50 1.4255 109,28
4 1.3218 1.2831 1.4579 110.30 1.3998 109.10x
Mean 110.58 109,35
Deviation 0.18 0.05

54



TABLE 16, (Continued)

Determi- Mordanting bath Fiber Residual Fiber
nation Conditioned Calculated Conditioned Determined Oven-
welght oven-ary dry
weight
number grem Cr. 0./ pH gram gram grem percentage gram percentage
eram £ilbey : of condi- of dry
- tioned welght
‘ Weigﬁf
1 0.7750 - 1.15° 1.3369 1.2977 1l.4834 @ 110.96 1.4184 109.,30x
2 ' 1.2971 1.2591 1.4406 111.06 1.3815 109,72
3 . 1.3211 1.2824 1.46%73 111.086 1.4048 109,53
4 , 1.3153 1.2768 1.48619 111.15 1.3997 109,63
Mean : . - 111.06 109.63
Deviation . . _ ' 0.05 0.06
C. 1k | |
1 0.02584 1.65 1.2286 1.1455 1.2616 102.68 1.1554 100.86
2 - ‘ 1.3747 1.2818  1.4176 103.11 1.2975 101.23
3 ‘ 1.4525 1.3543  1.4849 102.23 1.3540 39,97
4 1.4568 1.3583 1.4950 102.62 1.3622 _100.29
Meean - 102.68 100,59
Deviation : , 0.24 0.46
1 0,05187 1.66 1.3493 1.2581 1.4018 103.89 11,2778 101.57
2 1.1576 1.0793  1.2022 103.856 11,0966 101.60
3 1.0783 1.0054¢ 1.1178 105.66 1.0204 101.49
4 1.4588 1.3602 1.5286 104.78x 1.3887 102.09x
Hean 103.80 101.55

Deviation 0.09 0.04

3vL



TABLE 18. (Continued)

Determi~ Mordanting bath

nation

Fiber

Residuzl Filber

Conditloned Calculated Conditioned Determined Oven-
welght oven-4ary dry
welght
number grem CR20z/ pH gram gram grem percentege gram percentage
gren fiber _9_2 condi- _Q__f; dr![
' tioned weleht
‘ - welght
1 0.2584 1,70 1.504% 1.4030 1.5993 106,289 1.4455 103,03
2 : 1.3604 1.26384 1.4330 105,34 1.3005 102,53 x
3 1.1881 1.1078 1.2574 105.83 1.1424 103.12
4 1.1863 1.1061 1.2563 105,20 1.1422 103.26
| " 105.84 103.14
Mean
Deviation 0.26 0.08
. 70 1.1960 1.11562 1.2732 106.45 11,1542 103,50
% 0. 5167 1.7 11,3486 1.25%74 1.4450 = 107,15 1.3099 104,18
3 1.3648 1.2725 1,4464 105,97 1.3124 103,14
4 1.1225 11,0466 1.1986 106,78 1.0865 103,81
Mean 108, 59 103.66
Devistion 0.38 0.34
1 0.7750 1,70 1.2018 1.1206 1.2939 107.66 1.1702 104,42
2 1.150%7 1.0729 1.2365 107.44 1.1205 104,44
3 1,.354% 1.2631 1.4599 107.77 1.3201 104.51
4 1.4151 1.3194 1.5193 107,36 1.3652 103.47x
Mean 107.56 104,45
Deviation 0.186 0.04

eyT



TABLE 17,

EFFECT OF CONCENTRATICON OF FIFTY-VOLUME MORDANTING BATH OF POTASSIUM o
DICHROMATE ON ABSORPTION OF LIGHT BY MORDANTED FIBER IN 48 HOURS AT 40~ C.

Determi- HMordanting bath Absorption of light
netion By cellulose- By nylon By sllk
- acetate rayon
‘ Condltioned Conditioned Heated Conditioned
number gram Cr,0./ percentage - percentage percentage percentage
gram figer
1 0 10.8 14.8
2 12.8 14.8
3 11.7 : 14.0
4 17.0x 14.8
5] 12.2 ~ 14.2
Mean 11.9 12.0 12.0 14.5
Deviation 0.6 0.3
1l 0.00516%7 29.0 38.3x
2 28.2 33.1
o' 25.0 28,9
4 27.0 29.1
5 31.0 29.8
Mean 28.0 30.2
Deviation 1.6 1.5
Increase 16.0 18.2

X Rejected observation

142"



TABLE 17. (Continued)

Determi~ Mordanting bath

Avsorption of light

nation By cellulose- By nylon By silk
ecetaete reyon
Conditioned Conditioned Heated Conditioned
nusber gram Cro0-/ percentage percentage vercentage percentage
gram fiber
1 0.02584 54,8
2 54,5
3 55.8
4 88.2
5 66.8x
Heen 56,8
Deviation 1.2
Increase 41,3
1l 0,05167 69.2x 72.0 72.1 66.1
2 62.3 71.8 74.1 63.7
3 60.3 71.5 72.0 64.5
4 52.0 76.8 72.8 65.4
5 54.0 75.4 73.9 64.0
Mean 58.9 73.5 75.0 64,7
Deviation 2.4 2.1 0.8 0.8
Increecse 47.0 61l.5 61.0 50.2

S?%T



TABLE 17, (Continved)

Determi- Mordanting bath

Absorption of light

nation By cellulose-~ By nylon By silk
acetate rzyon
Conditioned Conditioned Heated Conditioned
number gram Crzos/ percentage percentage percentage percentage
gram fiber

1 0.2584 78.3 89.1 90.0x 71,5

2 86,0 89.1 8740 71.5

3 e2.0 7.8 87.2 79.2x

4 92.2x 87.8 86.0 70.7

b5 74,0 £8.6 86.0 72.0
Mean 80.1 88.5 86.6 71.4
Deviation 3.9 0.5 0.6 0.4 I~

o

Increase 68,2 76.5 74,6 56.9

1 0.5167 86.3 88,1 91.0 76.2

2 8l.2:- 83,1 91.2 76.2

3 86,7 88,7 89.6 76.8

4 94,3 88.6 89.%7 76.3

5 94,8 88.2 89.2 76,7
Mean 90.5 88,3 S0.1 76.4
Deviation 4.9 0.2 0.8 0.2
Incresse 76.7 76.3 78.1 61,9




TABLE 17. (Continued)

Determi- Hordanting bath _ Absorption of light
nation By cellulose-~ By nylon By silk
acetate rayon
Conditioned Conditioned Heated Conditioned
number grem Cro0._/ : percentage percentage percentsge percentage
gram fi§e§
1 0.7750 88.9 88.8 75.2
2 88.3 88.6 77.1
3 89,2 90,0x 76,8
4 89.3 89.0 78.6
5 89,2 88.2 79.1
Mean : 89.0 88.6 774
Deviation 0.3 0.5 1.2
Increase : 77.0 76.9 62.9
1 1.0334 87.2
2 89.5
3 91.2
5 : 88.2
" Mean 89.0
Devietion 1.3
Increase 77.1
1 2.0668 0.8
2 82.0
3 94,2
4 94.6
5 06, 2x
Mean 92.2
Deviation 2.2

Incresse 80.3

Lyt




TABLE 18, EFFECT OF CONCENTRATION OF FIFTY-VOLUME MORDANTING BATH OF POTASSIUM
DICHROMATE ON FIXATION OF MORDANT IN ONE HOUR AT BOILING

Determi- Mordaenting bath Filber Ash Grzo Berometric
nation % S pressure
number gram CrgOg/ nH 2T En - grem percentaze percentage millimeter

gram {iber : of mercury

A, Cellulose-acetate"réyon*

1 0.00516% 1.256 ° 2.5231 0.0016 - 0.06 731.7
2 2.5262 0.0015 0.06

3 2.5282 0.0019 0.08

4 2.5197 0.0019 0,08

Hean 0.07 0.02

Devletion 4 0.01

1l 0.05167 1.26 2. 5298 00,0119 0,47

2 2.5333 0.0122 0,48

3 , 2.,5412 0.0118 0,46

4 _ 2.5437 0.0124 0.49

HMean ‘ . 0048 Oo 48

Deviation : 0.01

1 0,2584 1.27 2.5441 0.0488 1.92x 731.7
2 2.5477 0.05801 1.97

S 2.5333 0.0507 2.00

4 A 2.558%  0.0505 1,97

Mean 1.98 1,93

Deviation 0.01

8yl

* Blenk determinatlon for ash of cellulose-acetate rayon: 0.05 per cent,
x Rejected observation.



TABLE 18. (Continued)

Determi~ Mordanting bath Fiber Ash Cr_O Barometric
nation 23 pressure
number gram Cr.0./ pH gram gram percentege vercentage millimeter

grem Tifer , » of mercury
1 0. 5187 1.28 2.5962 0.0843 3.25
2 2.5991 0.08581 3.27
3 2.5801 0.0805 3.11x
4 2.5925 0.0853 3.29
Mean 3.27 3.22
Deviation _ , 0.01
1 0,7750 1.28 2.5207 0.0926 3.67x 732.5
2 2. 5351 . 0.0857 3.77
3 2. 5483 . 0.0965 3.79
4 2.8112 . 00,0984 S
Mean 378 3.73
Devietion . 0.01
1, 0334 %% 1.29 4,03%# 732.5
1 1.2918 1,29 2.6199 0.1070 4,08
2 2,5144 0.1053 4,19
S 2. 5276 0.1043 4,13
4 2, 5144 0.1018 4,05
Hean 4,11 4,06
Deviztion 0.05
1 1.5501 1.29 2.,6007 0,1186 4,56
2 2.5255 0.1114 4,41x
3 2.4961 0.1167 4,68
4 2, 5463 0.1173 4,61
Mean 4,62 4,57
Deviation 0.04

## See Table 12.
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TABLE 18. (Continued)

Determl- Mordanting bath Fiber Ash Cro04 Barometric
nation pressure
number grem Crgog/ bH Zram gram nercentage percentage millimeter

gram floer . of mercury
1 1.8084 1.29, 2.4747 0.1274 5.15 742.0
2 2.4553 0.1278 5.25
3 2.5032 0.1309 5.23
4 2.4945  0.,1275 5.11
Mean 5.18 5.12
Devigtion 0.06
1 2.0668 1.30 2.1828 0.1274 5.84 742.0
2 2.3208 0.1337 5,76
3 2.4596 0.1402 5,70
4 2.2358 0.1291 5.77 p
Mean : 5.77 5.71
Deviation 0.04
1l 2. 5835 1.30 2.4241 0.1382 5.70
2 2.3247 0.1369 5,89
S 2.298% 0.1342 5.84
4 2.4696 0.1415 5.73
Mean 5,79 5.73
Deviation 0.08
B. Nylon*
1 0,005167 1.11  1.2661 0.0066 0.52 748.0
2 1.2562 0.0068 0.55
S 1,0585  0,0067 0.63x
4 1.0746 0, 0059 0.55
) 1.,0973 0.0058 0.53
Mean 0.54 0.22
0.01

Deviation

* Blank determinztion for ash of nylon: 0.32 per cent.

08T



TABLE 18, (Continued)

Determi~ Mordanting bath Fiber Ash Crzo Barometric
nation | , S pressure
humber grsm pH gram grem percentage percentege millimeter

grem fife = - _ - : of mercury
1 0.02534 1.12  1.3005° 0.0172 1.32 742.0
2 : 1.3192- 0.0183 1.39 '
3 1.3605 0.0169 1.24
4 1.3429 0.0179 1.33
Mean 1.32 1.C0
Deviation 0.04
1 0.051.67 1.13 0.9723 0.0231 2.38 738.0
2 .0, 9779 0.0231 2.36
4 1.0938 0.0245 2.24
5 1.0625 0.0245 _2.31
Mean 2.30 1.8
Deviation 0.06
1 0.1222 1.14 0.8443 . 0.0476 5.03
2 . 0.870%7 0.048%7 5.02
S 1.0756 0.0549 5,10
4 1.1376 0.0572 5,03
.5 1.110 00,0557 4,98
Mean 5,03 4,71
Deviation 0.03

0.2584## 1.15 ‘ 7,718 44,5

ST

## See Table 12.




TABLE 18, (Continued)

Determi- Mordanting bath  Fiber Ash Cr205 Bzrometric
netion pressure
nunber gram Cro0 pH Yam gram percentage percentage millimeter

gram fiber of mercury
1 J.3875 1.15 1,2677 0.1153 9.10 748,0
2 1.2545 . 0.1168 9.31x
3 1.2669 0.1163 9.18
4 1.1064 0.1000 3.04
5 1.2775 0.116%7 9.14
Mean ' 9,12 8,80
Deviatlon 0.04
1 0.5167 1.15 1.0435  0.1025 ©.82
2 1.0172 . 0.1007 2.20
3 1.0454 . 0.1043 2,98
4 11,0727 0.1080 10,07
5 1.0604 0.1097 10.35%
Hean ' 9,94 9.62
Deviation 0.083
1 0.7750 1.15 1.0644 0.117%76 11,05
2 1.266%7 0.1390 1C.97
3 1.3374 ° 0.1474 11.02
4 1.2914 .  0,1396 10.81x
) 1.3044 0.1431 10,97
Mean . 11,00 10.68
Deviation

st



TABLE 18. (Continued)

Determi- HMordanting bath Fibher Ash Cr20 Berometric
netion S - pressure
numbey gram QrgO§ H gram gram percentage percentage millimeter.

gran flbepf = ' '“‘“" of mercury
1 1.0354% 1.15 1.4054 0.1781 12.67 741,6
2 1.4068 0.1798 12,78 '
K] 1.4026 0.1756 12.52
4 1.4033 0.,1770 12.61
Mean . 12.64 12.32
Deviatlion 0.08
1l 1.2918% 1.18 1,4055 0.1815 12.91
2 1.4003 0.1781 12.72
S 1.3878 0.1812 13.06
Mean 12.89 12.57
Deviation : 0.09
1 1.5501% 1.16 1.4058 0.1850 13.15
2 1.4075 0.1842 13.09
3 1.4024 0.1848 13.18
4 1.3856 0.1837 15,26
Mean 13,17 12.85
Deviation ‘ 0.05

Co  Silk# | ‘

1 0.02584 1.65 1.3918 0,0216 1.55x 736.2
2 1.2382 0.0185 1.49

3 1.3386 0,.0201 1.50

4 1.3272 0.0202 1.52

Mean 1.50 1.37

Deviestion 0.01

¥ Visible degradztion of fiber.
#% Blenk determination for ash of silk: 0.13 per cent.

ast



TABLE 18. (Continued)

Determi~ HMordanting bath Fiber Ash Cr,0. Barometric
nation .Y pressure
number gram Cr_O pH gram grem percentage percentage millimeter

gram £ibér of mercury
1 0.0516%7 1.66 1.2331 0.0324 2.65
2 1.3383 0.0352 2.63
3 1.3760 0.0367 2.67
4 1.5648 0.0381 2.65
5 1.3454 0.0354 2463
Mean 2.64
Devistion 0.01 2.51
1 0.1292 1.69 1.3655% 0.0627 4,59
2 1.2153 0.05642 4,48
3 1.2748 0.0562 4.41
4 1.3546 0.0618 4,56
Mean 4.50 4,37
Deviation 0.07
0.2584% 1.70 6, 25% 722.6
1 0.3875%+ 1.70 . 1,2325 0.0842 6.83 736.6
2 ' 1.2344 0.0885 7.01
S 1.2602 0.0887 7.04
4 1.2711 0.0879 6.92
Mean 5.95 6.82
Devietion 0.08
1 0. 516"74% 1.70 1.3842 0.1023 7.50
2 ’ 1.0648 - 0.0804 7.55x
3 1.0749 0.0807 7.51
4 1.0826 0.0809 7.47
5 1.1860 0.0820 7. 50
I“Iean 7. 50 7. 37
Deviation 0.01

¥ See Teble 12.

¥% Equilibrial solution

wes turbld indicating nossible degradation of fiber,
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TABLE 19.

155

EFFECT OF TEMPERATURE OF MORDAMTING ON FIXATION

OF HORDANT FROM FIFTY-VOLUME BATH OF POTASSIUM
DICHROMATE IN ONE HOUR

Determi- Temper-
nation eture
number Sc

Flber
gram

Ash

Cr208

gram percentare percentage

A.

Cellulose-acetate rayon#,

at pH 1.29.

1 25 . 0.1
2
3

4

Mean
Deviation

4"O—O']-

- A

Mean
Deviation

1l 60 . 0.1
2

3
4

Mean
Deviation

1 80 - 1
2
3

4

Mean
Deviation

09, Dt

2. 5473
2.5015
2.5235
2. 5917

2.,5707
2.4838
2.4337
2.5118

2.5125
2.5017
2,4878
2.5073

2.4574
2.5116
2.4873
2,4694

2.0000 g. KoCr,0,/ gram fiber

0.0031

0.0028
0.0029

0.0032

0.0050
0.0045
0.0044
0.0047

0.0128
0.0126
0.0130
0.0131

0.0388
0.0424
0.0438
0.0401

O HH N

(] L I 2 L3

GO OF |HHEMM O

O O |[POWPYW O

OO0 QO |[OO0OO0O0 OO0 |00 O

.
o1
[ae)

0.06

0.12

0.45

1.60

4,05%#

# Blank determinstion for ash of cellulose-scetste

rayon: 0.06 per cent.

#% See Table 12,
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TABIE 19, (Continued)

Determl~ Temper-  Filber Ash Cr205
nation ature
numbar °c gram gram  percentage percentage

B. Nylon, % 0.5000 g. KoCroOy/ gram fiber at pH 1.15.

1 27 - 0.1 1.0608 0.0120 le13
2 1.4998 0.0173 1l.15
3 1.2918 0.0150 l.16
4 l.2661 0.0146 1.15
5 1.2872 0.0150 Lel7
Mean 1l.15 0.83
Deviation 0.01
1 40 -« 0.1 1.3108 0.0233 1.78
2 1.3756 0.,0243 1.77
3 1.3055 0.0224 1,72
4 1.4629 0.0251 1l.72
5 l.4444 0.0260 1.80
Mean 1076 1.4:4
Deviation 0,03
1 80 - 1 1.4852 0.0681 4,59
2 1.2709 0.0569 4,48
3 1.0559 0.0465 4,40
4 1.0440 0.0481 4.61
5 1.0638 0.0490 4.61
Mean 4054 4.22
Deviation 0.08
90 ¢ 4itit 7 o713

C. Silk, ##% 0.5000 g. KoCroOy/ grem fiber at pH 1.70.

1 25 _ 0.1 1.3690 0.0086 0.63
2 1.3386 0.0086 0.64
3 1.1083 0.0071 0.64
4 1.3256 0.0077 0.58
5 1.3225 0.0075 0.57
Mean 0.61 0.48
Deviatlion 0.03

# Blank determination for &sh of nylon:0.52 per cent
%% See Table 12.
#4% Blank determinatlon for ash of silk:0.l3 per cent.
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TABLE 19, (Continued)

Determi-~ Temper- Fiber Ash Cr203
nation ature
number o¢ grem gram  percentage percentage
1 40 _ 0.1 1.3032  0.0099  0.76
2 1.3195 0.0106 0.30
3 1.0684 0.0083 0.78
4 1.2877 0.0101 0.78
5 1.2749 0,0099 0.78
Mean 0.78 0.65
Devletion 0.01
1 60 . 0.1 27869 0.0200 1.57
2 1.2771 0.0206 1.61
3 1.28862 0.0204 1.59
4 1.3018 0.0202 1.58
Mean , 1.58 1.45
Deviatlon 0.02
1 80 -1 1.3267 0.0394 2,97
2 1.1360 0.0341 3.00
3 1.1895 0.0372 3.12x
4 1.1895 0.0352 2.96
5 1.2355 0.0363 2.94
Mean 2.97 2.84
Deviation 0.02
o8, 6% . 6.25%

X Rejected observation.
* See Table 12.
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TABLE 20, LFFECT OF TIME OF MORDANTING ON FIXATION OF MORDANT
FROM FIFTY-VOLUME BATH OF POTASSIUM DICHROMATE

AT 40° ¢,
Determi~ Time Final Filber Ash Cr203
nation pH of
bath _
number hour gran gram percentage percentage
A. Cellulose-acetate rayon,* 2.,0000 g, K?ngg7[ gram fiber at
DH 1,29, -
1n# 0.12%#%
1 4 - 1l.42 2.5314 0.0134 0.53
2 ' 2.5144 0.0130 0.52
3 2.45556 0.0125 0.51
4 2.5049  0.0127 0.51
Mean 0.52 0.46
Deviation ' 0.01
1l 9 l.44 2.5086 0.0347 1.38
2 24697 0.0330 1.34
3 2.5101 0.0339 1.35
4 2.4814 0,0342 1.38
Mean 1.36 1.30
Devlsation 0.02
1 16 1.48 2.5001 0.0634 2.54
2 2.4983 0.0612 2.45
3 2.5210 0.0626 2,48
Mean 2,49 2.43
Deviation 0.03
1 25 1.53 2.4867 0.0925 3.72x
2 2. 5016 0.0893 3.57
3 2.5045 0,0896 3. 58
4 2.4971 0.0887 S.56
Mean .57 3.51
Deviation 0.01

#* Blank determination for ash of ceilulose-acetate rayon:.
0.08 per cent.
W% See Teble 19.
X Rejected observation.
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TABLE 20. (Continued)

e

Determi- Time Final Fiber Ash Cro0z
nation H of
ath
humbeyr houp ~ Kram £ram percentage pergentage
1 36 1.60 2.85246 0.1247 . 4,94
2 2,4740 0.1171 = 4.73
3 2,5101. 0,1246 . 4,98
4 92,4982 0.1207 . 4.83.
Mean . 4.86 4,80
Deviation 0.08
1 49 1,65 2.5074 0.1490 5,94
2 2.5007 0.1479 = 5,91
3 2,6042 0.1532 - 5,88
4 2,5305 0.1491 - 5,89
5 2.,5040 0.1532 64+12x
Mean 5.90 5,84
Deviation . . 0.02
1 84  1.83 2.5122 0.1834 . 7.30x
2 . 2.5149  0.1795 7.14.
3 2,4974  0,17564 7.02
4 2,4977  0.1768 7.08
Mean : 7.08 7.02
Deviation ‘ . 0,04
1 P2 . 2.5761 0.1978 7.68
2 . 2.,5438  0.1951 . 7.67.
3 2.5382 0.1949 7.68
4 2,.5672 0.1966 7.66x
Mean 7.68 7.62
Deviation . 0.00
1 81 2,4490 0,2010 . 8.21x
2 2.3008 0.1893 8.23
3 22,5232  0,2077 8.23
4 2.5015 . 0.2056 8.22
Mean 8.23 8.1%7

Deviation 0.00
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TABLE 20, (Continued)

Determi~ Time IPinel Iiber Ash G

nation oH of r05
bath :
number hour gray gram percentage nercentege
1 92 2.5473  0.2204 8.65
2 2.6643  0.2216 8.64
3 2,5205 0,2203 = 8.7lx
4 2.5551  0.2205 _B.63
Hean 8,64 8. 58
Devietlion 0.01
1 100 2.00 2.5097 0.2215 8.83
2 ; 2.5008  0.2217 8.87
3 2,4504  0.2162 8.82
4 2,4922 00,2190 8,79
Mean 8.83 8,77
Deviation 0.02
1 211 1,98 2.4330 . 0.2773 11.40
2 : 2,4131 0.,2771 11,48
3 2.3519 0.2689 11.43
4 2,4543  0.2824 11,51
Mean 11.46 11,40
Devisticn , 0.04
1 485 2,02 2.1192 0.2552 12,04
2 2,1324 0.2624 12.31x
3 2,1508 0.2614 12.15
4 2,1494 0,2612 12,15
HMean 12,11 12.05
Deviation 0.05 °
B. Nylon,* 0.5000 g. K,Cr,0,/ grem fiber at pH 1.15.
1ee .  1,45%%

# Blank determination for ash of nylon: 0.31 per cent.
#% See Table 19,

LTI DT T T
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TABLE 20. (Continued)
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Determi-Time Final Fiber Ash Crzo3
nation pH of
bath
nunber hour gram gram percentage percentage
1 4 1.18 1.3785 0.0407 2.96
3 11,2778 0.0364 2.85
4 1.3241 0.0381 2.88
5] 1.2918 0.0373 _2.89
Mean 2,90 2.59
Devistlon 0.04
1 9 1,.2267 0.0487 3697
2 1.2269 0,0492 4,01
3 1.2729 0.0514 4,04
4 1.2823 0.0510 3.98
5 1.3594 0.0542 3499
HMeen 4,00 3.69
Devization 0.02
1 16 1.22 1.0729 0.0552 5,14
2 1.0633 0.0564 54 30x%
S5 1.0683 00,0544 5.14
4 1.0773 0.0559 5.19
5 1.0843 00,0559 5,16
Mean 5.16 4,85
Devistion 0.02
1 25 1.26 1.1480 0.0709 6.19
2 1.1420 0.0709 6:21
3 1.3561 0,836 6,16
4 1.0582 0.0639 68.04
5 1.0559 0.0633 5,99
Mean 6.12 5,81
Deviatlon 0.08
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TABLE 20, (Continued)

Determi-~ Time Finsl Fiber Ash Cr.0
nation pH of 273
bath
number hou grem gram percentasze vercentape
1 36 1,32 1.1341 00,0772 6.81
2 1.1420 0.078%7 6.89
4 1.0804 0.0743 6.81
5 1.0623 00,0713 6,71
Mean 6,82 6. 51
Deviation 0.05
1 49 1.43 1.0658 0.0%780 7e32
2 1.18%24 0.0883 7.42
3 1.1950 0.0879 7. 36
4 1.0939 0,07853 7.16
Meen 7,30 6. 99
Deviation ' 0.08
1 64 1.1156  0.0837 7. 50 ;
2 1.0875 0.0839 7.71 t
3 1.2850 0.0294 7.74 i
4 1.1158 0.0885 7.93 |
Mean | 7.74 7.43
Deviation 0.11
1 100 1.50 1.2923 0.1079 8.35
2 ' 1.1719 0.0965 8,23
3 1.2741 0.1051 8.25
4 1.0725 0.08%94 8. 34
5 1.2961 0.1059 8,17
Mean 8.27 7.96
Deviation 0.06
1 114 1.70 1.4027 00,1143 8.15
2 1.4029 0.1141 8,13
3 1.4030 0.1142 8,14
4 1,403%7 00,1145 8,16
Mean 8.14 7.82
Deviztion 0.01
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TABLE 20. (Continued)

Determi- Time Finel Flber Ash Gr O

nation H of 2 3
ath

number hour gram gram percentage percentage

C.

S1lk,* 0,5000 g. KoOrp0n/ grem fibver at pH 1.70.

1 0. 65#4

1 4 1.92 1.1673 0.0168 1.44

2 1.1043 0.0158 1.43

3 1.3297 0.0190 1.43

4 1.2186 0.0173 1.42

5 1.3571 0.0194 1,43

Mean 1,43 1.30
Devistion 0.00

1 9 2,10 1.2789 0.02586 2.00

2 1.3142 0.,0268 2,04

3 1.2848 0.0261 2,03

4 1.2932  0.0260 2,01

5 1.2591 0,0260 2,06

Mean 2.03 1.90
Deviation , , 0.02

1 18 2,25 1.2805 0.0339 2,65

2 1.2531 0.0328 2,62

3 1.2599 0.0328 2,60

4 1.2552  0.,0326 2,60

5 1.29756 0.0341 2,63

Mean 2,62 2,49
Deviation , 0.02

1 25 2,40 1.2533 0.0367 2,93

2 1.2420 0,0366 2,95

3 1.2488 0.0367 2,95

4 1.2519 0.0372 2,97

5 1.2538 0.,0366 _2.92

Mesan 2 o4 2.81
Devizstion 0.02

¥ Blank determination for ash of silk: 0.13 per cent.
## See Table 19.
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TABLE 20, (Continued)

Determi~- Time Finel Fiber Ash Crzo
nation pH of S
bath
number hour - gram grem percentage percentage
1 36 2.60 1.2924 0.0440 3.40
2 1.3057  0.0450 3.45
3 ' 1,2863  0.0440 3.42
4 1.1489  0.0389 3.39
5 1.1367  0.0392 _3.45
Mean ‘ 3.42 3.29
Deviation 0.02
1 49 2,85 1.2375 0.0476 3.85
2 1.2590 0.,0487 3.87
3 , 1.2386  0.0479 3.87
4 1.2360  0.0475 3.84
5 1.2415 0.0482 3.8
Mean j l 3.86 3.73
Deviation 0.01
1 72 3.20 1.3097 0.0573 4,38
2 1.3500 0.0595 4,41
3 1.2956 0,0575 4,44
4 1.4021 0.0609 4,34
Meen ﬁ 4.39 4.26
Deviation ‘ 0.03
1 120 3.40 1,4126 0,0767 5,43
2 1.4070 0.0760 5. 40
3 1.3598 0.0744 5,47
4 1.3824 0,052 5, 44
Mean | 5, 44 5,31
Deviation 0.02
1 169 3.50 1.3508 0.0898 6.63
2 1.2908 0.0845 6.55
3 1,3410 0.0882 6. 58
4 1.3726 0.0906 6.60 .
Mean Be 59 6.46
Deviation 0.02
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TABLE 20, (Continued)

Determl- Time Fingl Filber
netion pH of Agh Cre05
bath
number hour gram gram percentage percentage
1l 229 3,70 1l.3434 0,1044 7.77
2 1.2350 0.0966 7.82
3 1.2253 0,0959 7.83
4 1.1983 00,0929 7:75
Mean 7.79 7.66

Deviation 0,03




TABLE 21. EFFECT OF TIME OF MORDANTING ON WEE STRENGTH OF FABRIC IN FIFTY-VOLUME
C

BATH OF POTASSIUM DICHROMATE AT 40

Determination Bregking strength of fabric
number pound/ pound/ pound/ pound/ pound/ pound/ pound/ pound/ pound/
ineh inch inch inch inch inch inch inch  inch
A, Cellulose-acetate rayon,* 2.0000 g.‘KQCrZQV/ gram fiber at pH 1.29.
Time, hour 4 9 16 25 36 49 64 100 485
1Ak 30 30 29 26 24 22 22 30 22
24 26 30 26 28 26 29 24 29 24
SA 33 30 30 26 17x 30 31 30 23
44 ol 30 29 27 27 29 31 33 17x
5A 33 30 24x 24 27 28 30 3l . 24
6B 30 31 28 25 27 29 19x 29 23
7B o4 26x 29 25 26 30 24 28 23
8B 29 30 28 26 28 29 31 28 21
9B 26 32 28 26 - 27 29 ol 31 24
10B 20x 30 27 26 28 29 32 30 23
KHean 30 30 28 26 27 29 28 o0 25
Deviation 2 0] 1 1 1 0] 4 1 1
Percentage of
original wet strength 94 94 88 81 84 o1 88 94 72

* Wet warp strength.
#% Parsllel determinations lettered alike.
X Rejected observation.

99T



TABLE 21, (Continued)

Determlnation Bresking strength of fzbriec
number pound/ pound/ pound/ pound/ pound/ pound/ poun i/
ingh inch ineh ineh inch inch inch
B. Nylon,* 0,85000 g. KoCroOn/ gram fiber at pH 1,18,
Time, hour 4 16 25 38 49 100 114
1A 22 10 6 4 1 o
2A 23 10 6 7x 1 o
SA 22 12 6 2 2 1
4A 23 12 5 3 3 0]
BA 24 11 5 2 1 1
6B 24 10 5 ) 2 0
7B 23 11 6 3 1 o
8B 23 11 6 4 1 0
9B 23 12 7 4 2 1
10B 23 10 8 2 1 0
Mean 23 11 6 3 2 £1 <« 1
Devistion 0 1l 0 1 1
Percentage of
origingl wet strength 68 52 18 9 6 - -

# Wet £illing strength.

LOT

e et o )
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TABLE 21, (Continued)

Determination Bregking strength of fabric
number ound/ nound/ pound/ nound/ nound/ nound/ pound/ nound/
inch inch inch inch inch inch inch inch
C. Silk,* 0.5000 g. KoCrg0n/ grem fiber at pH 1.70.
Time, hour 4 9 16 25 36 49 72 120
1A 16 15 13 10 12 12 10 8
2A 18 13 13 14 7 8 8 5
SA 16 17 10 9 8 1 9 6
4A 15 12 11 10 10 10 7 5
5A 17 14 15 12 11 Q 10 4
6B 16 15 14 10 11 8 7 8
7B 18 156 15 9 10 8 8 6
8B 15 12 13 12 10 10 8 8
9B 17 13 10 11 8 10 9 7
10B 16 16 14 14 12 o 6 7
Heah 16 14 13 11 10 2 8 4
Devistion . 1 1 1 2 1 1 1 1l
Percentsge of
original wet strength 89 78 72 61 56 50 44 39

* Wet warp strength.

89T



TABLE 22.
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EFFECT OF TIME OF MORDANTING ON FIXATION OF

MORDANT FROM FIFTY-VOILUME BATH OF POTASSIUM
DICHROMATE AT BOILING

Determi~ Time
nation
number hour

Fiber

gram’

gram

Ash

percentage

Cr203

percentage

A.

Cellulose-acetate rayon, # 2.0000 g. KoCrgOp/ gram fiber

at pH 1l.29.

1. 0.25

-2

)

4

Mean

Deviation

1 0.50

2

3

4

Mean

Deviation

1 0.75

2

3

4

Mean

Deviation
1. O3k

1l 2.0

2

3

4

Mean

Deviation

2.,1710
2.2856
2.5298
2.3059

2.5218
2.4256
2.4536
2.5028

2.44335
2.4526
2.5032
2.4075

244273
2.3892
2.4056
2.3228

0.0316
0.0338
00,0536
0.0337

0.0652

‘0.0628

0.0644
0.0645

0.0926
0.0928

0.0945

0.0908

0.1233

0.1242
0.1241
0.1187

l.46
1.48
l.44
1.46

1.46
0.01

2.58
259
2.62x
2.58

2.58
0.00

3679
5.8
5.78
377
.78
0.00

5.08
5.20
5.16
5.11
5.14
0.04

1.40

2.52

3.72

4 0 G

5.08

# Blank determination for ash of cellulose-acetate rayont

0.06 per cent.
X Rejected observation.
it See Table 12.




TABLE 22, (Continued)

170

Deterni- Time Fiber
nation

Ash

Cr203

number hour . gram rem percentage percentase
1 4.0 2,3978  0.1821 7,60
2 2.3158 0.1737 7.50
3 2.4256 0.1805 7.44
4 23829 0.1806 7.55
Mean 7.52 7.46
Deviation 0.05

B.

Nylon, * 0,5000 : g, KECrZQ?/ gram fiber ot pH 1.15.

1 0.25 1.3935
2 1.3961
3 1.4146
4 1.4008
Mean
Deviation
1 0. 50 1.3910
2 1.4007
3 1.3641
4 1.3685
Mean
Deviation
1 0.75 1.3684
2 . 1.3980
3 1.3801
4 1.,4032
Mean
Devistion

1,004

00,0492
0.0495
0.050%7
0.0504

0.0729
0.0765
0.0711
0.0696

0.0881
0.0894
0.0877
0.0904

3683
3. 55
358

3+ 60

3. 56
0.02

5.24
5.45x
5.21
5,09

5,18
0.086

B.44
6,39
635
6.44

6. 40
0.04

5.24

6.08

7. 7L

% Blank determination
## Gee Teble 12,

for ash of nylon: 0.32 per cent.




TABLE 23, EFFECT OF VOLUME OF HORDANTING BATH OF POTASSIUM DICHROMATE ON FIXATION
'OF MORDANT IN ONE HOUR AT BOILING

Determl- Mordanting bath - Filber Ash CrEO- Barometric
nation 3 pressure
number nilliliter/ pH 2ram gram percentage percentage millimeter

grem fiher _ of mercury

A. Cellulose-acetate rayon,®* 2.0000 g. KoCrggv/ggram fiber.

Bt 1.29 4.03%% 732.5.
1l 100 1.39 2.4599 0,0329 1.34 736.0
2 2.5035 0.,03842 1.37
3 2.5054 0.0342 1,37
2.4747 0.,0348 1.40
Meen 1.37 1.31
Devistion 0.02
1 150 - 1.57 2.4765 0,0126 0,51 735,7
2 2.5096 0.0139 0.55
53 2.5015 0.,01l31 0.52
4 2.4980 0.0134 0.54
Mezn 0.583 G.47
Deviation 0,02
1 200 1.70 2.5028 0.,0089 0.38 735.7
2 2.4865 0.0083 0.37
3 2.5046 0.0085 0.38
4 2.4921 0.0102  0.41
Mean 0,38 0.32
Deviation 0.02

* Blank determination for ash of cellulose-acetate rayon: 0.06 per cent.

#* See Tebhle 12,

TAT
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TABLE 22, (Continued)

Determi- Time Fiber Ash CrBO
nation 3
number hour gram groam percentage percentage

1 1.5 1.375° 0.1321 9,60

2 1.4016 0.1315 9.38

3 1.3855 0.1334 2.62

4 1.3790 00,1301 9,43

Mean 9,51 9.19
Deviation 0.10

2 1.4088 0.1487 10.56

3 1.4094 0.1436 10.19x

4 1.4007 00,1457 10,40

Mean 10,48 10.16
Deviation 0,06

1 3. 0% 1l.4038 0.1743 12,42

2 1,4040 0.1759 12, 53x%

3 1.3704 0.1702 12.42

4 1.3889 0.1721 12,39

Mean 12.41 12,09
Deviation 0,01

C. Silk,** 0,500C f. Kzggzg?/ gran fiber at pH 1.70.

1 0.25 1.4078 0.0428 3.04

2 1.3867 0,0416 3.00

3 1.3528 0.,0392 2.90

4 1.3298 0.0320 2.93

Mean 2.97 2.84
Deviation 0.05

1 0. 50 1.28086 0.0528 4,12

2 1.35621 0.0568 4,20

4 1,2959 0.0548 4,25

Mean ' ' 4,18 4,05
Deviatlon 0.04

# Vigible degradation of fiber.

¥4 Blank determination for ash of silk: 0.13 per cent.




TABLE 22, (Continued)
Determi- Time  Fiber Ash Cr,0
. 273
nsation
humber hour Eram gran bercentapge percentage
1 0.75 1.4858 0.0800 5,38
3 1.3619 0.0746 5.48
4 1.,4266 0.07656 5,36
Mean 5438 5,25
Deviation 0.05
1.0% 6. 26%
1 1.5%%  1,1174  0.0865 7.74
2 1.3621 0.1046 7.68
3 11,3222 0.1018. 7.70
4 1.2686 0.09886 7.77
Mean .72 7,59
PDeviation 0,08
1 2.0%% 1,0879 0.0889 8.17
2 1.2592 0.1010. 8.02
3 1.3068 0.1060 8.11
4 1,1983 0.0920. 8.26
Mean | 8.14 8.01
Deviation 0.08

* See Table 12
#4% Equilibrial solutlion wzas turbid indicating uossible
degradation of fiber,

—




TABLE 23, (Continued)

Determi- Mordanting bath Fiber Ash Cro0., Barometrlc
nation v pressure
number milliliter/ pH gism oram percentage percentage millimeter

grem fiber of mercury

1 250 2,04 2.5064 0.0059 0.24

2 2.5014 0,0066 0.26

3 2.5045 0,00867 0.2%7

4 2.4%745 0,0081 0,25

Mean 0.26 0.20

Devistion 0.01

1 300 2,17 1.1243 0,0023 0.20 733, 5
2 1.1248 0.0021 0,19

3 1.1244 0.0024  0.21

4 1l.1334 00,0027 0.24

Mean 0.21 0.15

Deviation 0.02

VLT



TABLE 23,. (Continued)

Determi-~ Mordanting bath Fiber Ash Cr?O Barometric
nation ° 3 pressure
number millilitex/ gram gram percentage percentege millimeter

gyram fiber of mercury
1 100 1.30 2.5848 0.0832  3.22x 728.0
2 2.4707 0.,0855 3.46
o 2.3939 0,0833 3.48
4 2.4461 0,0843 3.45
Hean J.46 3.40
Deviation 0.01
1l 150 1.30 2.4121 0,0619 2.57
2 2.4306 0,0652 2.68
3 2.4918 0.08671 2.69
4 2.4015 0.0626 2. 61
Mean ’ 2.64 2. 58
Devietion 0.056
1 200 1.30 2.4597 0,0476 1.94x
2 2.5445 0.0530 2.08
S 2.3225 0,0475 2.05
4 2.5240 0,0533 2.11
Hean 2.08 2,02
Devietion 0.02

X Rejected observetion.

QLT



TABLE 23. (Continued)

Determi~ Mordanting bath Fiber Ash Cr203 Barometric
nation pressure
number milliliter/ pH gram gram  percentage percentage mlllimeter

grem fiber of mercury
1 250 1.30 2,1103 0.0356 1.89x 728.0
2 2.1643 0.0390 1.80
) 2.01856 0.0367 1.82
4 1.9430 0.0351 1.81
Mean 1.81 1.75
Deviation 0.01
1 300 1,30 2.1056 0,0285 1.35x
2 2.1021 0,0308 1.47
3 2.0046 0.0291 1.45
4 2,1333 0,0320 _1.50
Mean 1.47 1.41
Devietion 0.02

9LT
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TABLE 23. {(Continued)

Determi- Mordanting bath Fiber Ash Croo3 Barometric
nation = pressure
number milliliter/ pH gram £ram percentage percentege millimeter

gram fiber of mercury

B. Nylon,* 0,5000 g. K,Cr.0./ aram fiber.

50%# 1.15 , ' 7o TLEH 44,5
1l 100 1.45 1.3666 0,0439 3.21x 739.8
2 1.3729 0.0477 5447
3 1.3707 0,0464 3.39
4 1.3795 0.0474 3,44
5 1.4085 0,0495 3.51
Mean 3,45 3,13
Deviation , - 0.04
1 150 l.64 11,3759 0,0287 2.09
2 1.3866 00,0292 2.11
S 1.3041 0.0278 2.13
4 1.4073 0.0294 2.09
5 1.4126 00,0296 2.10
Mean 2.10 1.78
Deviation 0.01

LAT

¥ Blenk determination for ash of nylon: 0.32 per cent.
## ZSee Table 12.



TABLE 23, (Continued)

Determi- Hordanting bath Flber Ash Crzo3 Barometric
nation - pressure
number milliliter/ PH gram grem  percentage percentage millimeter

gram fiber of mercury
1l 200 1.76 1.,3877 0.0184 1.33 733.8
2 1.3881 0,0189 1.36
3 1.2686 0.0173 1.36
4 1.3863 0.0182 1.36
5 1.3802 0.0173  _1.25x
¥ean . 135 1.03
Deviation 0.01
1 250 1,83 1.3993 0.0155  1l.11 731.7
2 ©1.,3742 0,0188 °  1.156
3 1.3092 0.0148 l.14
4 1.2045 0.,0140  1.16
S 1.3466 0.0154 1,14
Hean 1.14 0.82
Deviation 0.01
1 300 1.92 1.3441 0.0128 0.95
2 1.2012 0,0114 0.95
S 1,2594 0,0124 0,.98x
4 1.,3123 0.0126 0.96
5 1.3962 00,0133 0.95
Mean Q0. 95 0.63
Devizstion 0.00

8AT



TABLE 23. (Continued)

Determl- Mordanting bath Fiber Ash Crzo Barometric
nation ' S pressure
nunber milliliter/ pH gram gram percentapge percentage mllllimetver

gram fiber . of mercury
1 100 1.15 1.5000 0.0208 6.04 44,5
2 1.4832 0.0903 6.09
3 1.4789 0.0820 . 6.02
4 1.5191 0,0912 6.00
5 1.5162 0,0204 _5.96 _
Mean . 6.02 5,70
Devistion 0.03
1 150 1.15 1.3975 0,0651  4.66 731,8
2 1.3756 0.,0657 4,78
3 1.3629 0.,06877 . 4.97x
4 1.3820 0,0661 4,76
5 1,3859 0,0653 0 4,71
Mean 4.73 4.41
Deviation 0.04
1 200 1.15 1.5580 0.0567  3.64 726,0
2 1.5306 0.0570 | 3672
3 1.2931 0.0424 3,82
4 1.3480 0,04%4  3.686
5 1.3144¢ 00,0500 3.80
Mean T B.73 3e41
Deviation 0.07
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TABLE 23, (Continued)

Determi- Mordanting bath Fiber Ash Gr203 Barometric
nation : pressure
number milliliter/ pH gram gren percentage percentege millimeter

gram fiber of mercury

1 250 1.15 1.2205 0.,0396  3.24 735, 2
2 1.3292 0.0421 el

3 1,2462 0.0401 3.22

4 1.2725 0.,0405 3.18

Mean 3620 2.88

Devistion 0,03

1 300 1.15 1.4874 0.0405 2,72 739.0
2 1.4693 00,0407 2,77

3 1.3827 0.,0388 2.81

4 1.3664 0.0388 2.84

Mean 2.77 2.45

Deviation 0.05
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TABLE 23, (Continued)

Determi- Mordanting bath  Fiber Ash Crgo Barometric
nation 5 pressure
number millititer/ »pH gran gram percentage percentage millimeter

gram fiber of mercury

C. S11k,* 0.5000 g. KoCr 0,/ orem filber.

=27

5044 1.70 6, 264% 722.6
1 100 1.92 1,5420 0,08679 4,40 739.0
2 1.4273 0.0624 4,37
3 1,5938 0.0682 4,34
4 1.6643 0.0740 4.45
Mean 4,39 4,26
Deviatlon 0.04
1 150 2.13 - 1.,2732 0.,0402 © 3.16x
2 1.3353 0.0433 324
3 1.3398 0,0436 © 3.256
4 1.3486 0.0440 - $.26
5 1.2797 0.0416 - _3.25
Mean 3.25 3.12
Deviation 0.00

# Blenk determlnation for ash of silk: 0.13 per cent.

#%* See Teble 12.

18T

S



TABLE 23, (Continued)

Determi~ Mordanting bath Fiber Agh Cr205 Barometric
netion A pressure
number milliliter/ DpH gram gram percentage percentage nillimeter

grem fiber : : of mercury
1 200 2.24 1.2693 0,0337 2.68 739.0
2 1.2573 0.0338 2.66
3 1.2699 0.033%7 2,65
4 1.2650 0.0334 2,064
Kean 2.66 2.53
Deviation 0.01
1 250 2.34 11,2445 0,0263 2.,11x
2 1.2245 0.0271 2.21
S 1.2319 0.0275 2.23
4 1.23868 0,0276 2.25
5 1.2660 0,0278 2.20
Kean 2.22 2.09
Deviation 0.01
1l 300 2.43 1,1456 0,0205 1,79x
2 1.2160 0,0236 1.94
3 1.129% 0,0214 1.89
4 1.1470 0,02156 1.87
5 1.2715 0,023%7 1.86
Mean 1.89 1.76
Devietion 0.02
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TABLE 24, EFFECT OF WEIGHT OF FIBER ON FIXATIOH OF WORDANT FROM 600-MILLILITER BATH
~ OF POTASSIUM DICHROMATE IN ONE HOUR AT BOILING

Determination ¥iber
numbeyr granm

gram

Ash C I‘205
percentagse percentage

Barometric pressure
millimeter of mercury

A. Cellulose-acetate rayon,* 2.0000 g. KoCrqOn at oH 1.29.

1 1.0400
2 1.0480x
3 1.0182
4 1.0148
Mean 1.0244
Deviation 0.0104
1 3.9753x
2 3.9945
3 4,0204
4 _3.9818
Mean 3.9989
Devistion 0.0143
1 7.1025x%
2 7.05684
3 7.1416
4 7. 2028
Mean 7.1343

Deviation 00,0506

0.0092
0,0086
0.0089
0.0087%7

0.0297
0.0312
0.0314
0.0310

- 0.88
0.82x
0.8%7
0.86

- 0.8%7 0.81
0.01

0.72

[ N [ ] L [ ] [ ]
O~ (NI e o=
HG [Ghna 0o

0.86%7

00 OO0 0O

725,6

724,93

% Blank determination for ash of cellulose-acetate rayon:

X Relected observatlion.

0.06 per cent.
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TABLE 24, (Continued)

Determination Fiber Ash Cr203 Barometric pressure
number grem grem percentage percentage milllimeter of mercury
1 9.8256 0.0661 0,67 72443
2 9,8684 0.08694 0,70
S 29,8278 0.0701 0.71
4 9, 7780 0.0669 0,68
Mean 9.824%7 0.69 0.63
Deviation 0,.0234 0.02
1 12,9919x 0.0783 0.60x
2 13.0983 0.0846 0.65
3 13,0794 0.0858 0.66
4 12,9896 0.0836 0.64
Mean 13,0558 0.65 0.59 -
Deviation 0,044l 0.0l N
B. MNylon,% 1.5000 8'4520r 97 at pH 1.15.
1 1.0002x 0.035564 S. 54x 74043
2 1.0105 0.0374 3. 70
3 1.0120 0,0388 3,83
4 1.,0192 0,0385 378
5 1.0241 0.0381 372
Mean 1.0164 3.76 344
Deviation 0,.0052 0.05

% Blank determination for ash of nylon: 0.32 per cent,




TABLE 24. (Continued)

Determination  Fiber Ash Cro03 Barometric pressure

number gram . gram percentace percentage millimeter of mercurv .
1 4.0288 0.1387 S 3.44 744,0

2 4,0301 9.1417 Se 52

3 24,0386 0.1447  3.58

4 4,0639 0.1449 Se 57

5 » 4,070%7 0.1405 . Be45 .

Mean ' 4,0464  3.51 3.19

Deviation 0.016%7 . 0,09

1 7.1096 0.2187 < 3,08 744,0

2 7.1894x 0.2291 " 3.19x%

3 7.1856 0.2211 " 3,08

4 7.2178 0.2236 3,10

5 7. 2683 0.2263 Sell E
Mezn 7.1853 3.09 2,77 O
Deviation 0.04%77 " 0.01

1 10.2688 0.,2938 ' 2.86 733.5

2 10,3620 0.3023 2,92

3 10,4148 0.3107 - 2,98

4 10.4232 0.3044 T 2,92

5 10,.4289x% 0.2890 2.77x

leen 10,3620 2.92 2.60

Deviation 0.0500 0,038




TABLE 24, (Continued)

Determination  Fiber Ash Cro0 Barometric pressure

number gram gram percentage 4percen%gge millimeter of mercury
1l 13,3047 0, 3547 2.67 730.0
2 13.4020 0.3686 2.75

3 13,4247 0.3665 2,73

4 13,5095 0.3655 2.71

5 13.5579 0.35680 2.64 ,

Mean 15.4398 2.70 2,38

Deviatlion 0.0752 0,04

C. S1lk,* 0.5000 g. Kzgyzgn at pH 1.70.

1 1.0120 0,0263 2.58 736.2
2 1.0198 0.0272 2.67

3 1.C217 0.026%7 2.61

4 1.,0238 0.0270 2,64

Mean 1.0211 2,63 2.50

Deviation 0.001"% 0.03

1 4,0741 0.0856 2.10 736.2
2 4,0963 0.0852 2.08

3 4,1042 0.0856 2.09

4 4,0759 0.0861 T .

Mean 4.,0876 2.10 1.97

Deviation 0.0126 0.0l

* Blank determination for ash of silk:

0.13 per cent.
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TABLE 24. (Continued)
Determination Fiber Ash Cr,0 Barometric pressure

numbeg gyram gram percentage nercén%nﬂe millimeter of merocury
1 7.2079 0.120%7 1,87
2 7.1816 0.1200 1.67
i 7.2528 0.1216 1.68
: _7.2889  0,1186 _1.63%
Mean 7.2278 1.67 1.54
Deviation 0.0330 0,00
1 10.1822 0.1413 1.39% 732.5
2 9,9939 0.1424 1.42
3 10,0825 0.1428 1.4
4 10.1346 0.1427 _1.41
Mean 10.1008 1.41  1.28
Devistion 0.0576 0,00

13,2468 0.15886 1,20

2 13,3527 0.1588 1.19
S 13,3259 0.1595 1.20
4 13,5288 0.1595 1l.20
Mean 13,3136 1.20 ‘ 1.07
Deviation 00,0354 0,00
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TABLE 25, EFFECT OF CONCENTRATION OF FIETY-VOLUME MORDANTING
BATH OF CHROMIUM ACETATE ON FIXATION OF MORDANT ON
SILK IN ONE HOUR AT BOILING,

Determination Mordanting
bath

Fiber

Ash

Cro0p

number gram Cro0-/ pH gram gram percentage percentage
100 g?‘%iger of fiber of fiber

1 0.2566 4,38 1,1957 0,0171  1.43

2 1.1938 0.0180 151
Mean 1,47 1,34
Devlietion 0.04

1 A 0,86132 4,42 1,2446 0.0261 2,10

2 1.3705 0.0292 2elB
Mean 2.12 1.99
Devietion 0,02

1 0,7699 4,44 1,2636 0,0297 2.35

2 ' 1.254% 00,0300 239
Mean A 2.37 2.24
Deviation 0.02

1 0.0265 4,45 1.2102 0,0317 2.62

2 1.1964 0.0322 2069
Mean _ 2.66 2.53
Devilation 0.04

L el e e
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TABLE 26, EFFECT OF INITIAL pH OF FIFTY-VOLUME MORDANTING

BATH OF CHROMIUM ACETATE, 0,7000g. / GRAM FIBER,
ON FIXATION OF MORDANT Of SILK IN ONE HOUR AT

BOILING
Determination Initisl Fabric Ash Cr,0
2V 3
pH of
bath
number gram grem percentege percentage
of fiber of fiber
1 3,98 1.2068 0,0175 1.46
2 1.3064 0.0191 1,49
Meen 1.48 1.35
Devietion 0.02
4,38% 1l.%4
1 1.2666 0.0205 1.61
2 1.2332 0.0204 1,68
‘Mean 1.64 1.51
Deviation : 0.04
1 5.38 1.2228 0.0209 1.72
2 1.1507 0,0197 1.70
Mean 1.71
Devistion : 0.01 1.58
1 5,80 .1,038% 0.,0184 1,78
2 1.0903 0.0189 1,73
Mean 1.76 1,63
Deviation 0.02
1 6.58 1,3154 0.0202 1.54
2 1.3094 0,0202 1l.54
Mean 1,54 1.41
Deviation 0,00

# See Table 25.
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