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INTRODUCTION

Interest in the new detergents and the new non-rinsing
procedure led to an interest in developing a problem arcund
it in order to know what to teach homemsking students and
homemakers concerning it. Synthetic washing compounds have
become increasingly popular with house wives for laundering.
Saveral of these compounds have been advertised by their
producers the past two years as a "no-rinse® type of deter=-
gent. These producers clalm that the "no-rinse™ detergents
will save time, work, and water and give "amazing whiter
brighter washes.," Since more and more of these compounds
are advertised and are being sold with a "no rinsing needed®
statement on the container, a need was felt to determine
whether or not the non-rinsing procedure affected the tensile
strength of cotton fabrics under home lasundsring conditions.

To date, very little work has besn done to destermine
the effect of non-rinsing on cotton fabrics., In February of

1951 Consumers Unionl

reported limited tests with several of
the detergents advartiséd as "no-rinse®, White pillow cases
were washed with the regular washes of clothes using one of
two detergents advertised as “"no-rinse”., Soms of the pillow

¢gases were rinsed and others were drisd snd ironed without

l“Synthatic Detergents,™ Consumer Reportis, February
1951, p. 53.




rinsing. After five washings all pillow cases were given
whiteness determinations made with a reflectomster. The
unrinsed pillow cases were definitely not as white as thosas
which had been rinsed. Rinsing occasionally d4id not bring
the unrinsed pillow cases back to the whiteness of those
which had been rinsed each time they were washed, Other
results of the effect of non-rinsing wers not reported in
this article.

4 study on the effesct of home laundering methods on
the durability of fiber mixtures in toweling was made by

2’ in 1948, HNinety towsls composed of all cotton,

¥allace
all linen, and mixturses of cotton, linen, and rayon were
used. £LZach towel was used in the foods laboratory one
class period.and then washed and rinsed In an automatic
home washer. One hundred pgrams of a synthetic detergsnt
were used for each nine pounds of dry towsls. Samples of
the towels were tested after each five washings for tensile
strength and other characteristics. Greatest increase in
tengile strength wag exhibited after the fifth washing for
the warp and after the tenth washing for the filling in the

all cotton and all linen towsls because of continued

shrinkage.

®Lois Vick wallace, "The Effect of Home Laundering
kethods on the Durability of Piber Kixtures in Toweling,"
Unpublished laster's thesis, The University of Tennesses,
EKnoxville, June 1948,



The same year a study was made by Sowellg on the
serviceability of kitchen towels subjected to normal home
laundering with slightly differsnt teechniques. In this
study ninety~sicht kitchen towels were tested Tor tensile
strength and wear received frow houe laundering without
being subjected to household use, dach towsl was given
fifteen houe launderi vith sampleg tested after sach
five launderings, 4 sQapless detergent was used and all
the towels were rinsed. The average filling strength was
rreater than the corresponding warp tensile strength.

The greatest increase in tensile strength appsared aftser
the fifth laundering.

inother study was reported by FPearson.? This was
a study of the effect of scaps and detergents on standard
consumer fabrics undertaken to determine, in general,
what effect scap and detergents have on cotton and rayon
materials, Tests on tensile strength, thread count and
other charscteristics were also determined. Three zoaps
and three soapless detergents were used. A chambray, a
cotton suiting, a spun rayon, and a filament rayon were

the fabrics analyzed. The samples, without being sub=-

3Lary Frances Sowell, ™The Serviceability of Kitchen
Towels Subjected to Normal Howe Laundering,® Unpublished
kaster's thesie, Dept. of Lomﬁ Eeonomics, University of
Tennescsee, Kﬁoxville, August 1648.

4'che Iearﬂon, "A Study of Soaps and ‘Detergentse-
Their Effect on Standard Consumer Pabrics,”® Unpublished
Laster's thesis, Dept. of Home Hconomics, University of
Tennesses, Knoxville, August 1948.
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Jected to soil or use, were washed with each soap and

and ironed twenty times with a standard iron. While most
of the cotton samples showed an increase in tensile strongth,
those washed in the soapless detergents showed the greatest
gain., kost of the samples gained in thread count after the
laundering period. Soaps had the least effeet on the color
change. The conclusion was reached that soaps and deter-
gents do have some effect on the serviceability of cottons
and rayons, but the samples should be subjected to many
more laundering tests. Both showed a galn in tensile
strength for cottons and a loss in tensile strength for
rayons with the socapleas detergents showing the greatest
gain,

In a study evaluating different types of detergents
used in home laundries Jattad reported the effect on
physical properties of a selected fabric as measured by
bursting strength and abrasion. Camples from a percale
sheet were agltated for two minutes in an oscillator type
washing machine. Those to be soiled were put into the
soil made from vacuum cleaner dust and distilled wéter
and the machine run for two minutes., Samples marked seven

day soil were stored for seven days before washing., Samples

Sprances kyra Watts, "The Evaluation of Different
Types of Detergents used in Howe Laundries. II. &ffect on
thysical ¥roperties of s Selected Fabric as keasured by
Bursting -Strength and Aibrasion,”™ Unpublished kaster's
thesis, Dept. of Home Economics, State College of ¥Washington,
¥ullman, Washington, 1948.
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with one day soll were left twenﬁy~four‘houra and then
washed, The launder~ometer was used to wash the samplas;
then they were rinsed twice in distilled water and ironed
in an eleetric ironer at a temperature of 350° F. Samples
were conditioned for four hours in a room 70° F, and sixty~
five per cent humidity before the tests were made. When
alkyl sulfate detergent was used the unsoiled sample showed
the greatest strength. Ten minutes of washing resulted in a
stronger percals than either the two or the seven minute
washes, Washes were controlled to three temperaturss, 800,
120°, and 180° F. The best temperature at which to launder
percale was found to be 120° ¥,

The above studies show the effects of using soapless
detergents on fabries when they have been rinsed. Une ex-
ception was that reported by Consumers Union;6 the pillow
cases were drisd and ironed without rinsing. Whiteness
determinations were made, but the effect of non-rinsigg
on thread count and tensile stirength was not reported.

The purpose of the present study 1s to determine the
effect of three "non-rinse® washiﬂg compounds upon the
tensile strength of cotton percale, in order to have some
basis for recommendation as to use when teaching laundering
to homemaking students and homemakers. Cotton percale was
washed under home laundering methods using a gyratator ;ype
electric washing machine, a water temperature of 120° P, and

a standard rotary howe ironsr.

6"Synth@tic Detergents,” Consumer Reports, February

1951, p. 53.




PROCEDURKE

Source of katerials

White cotton percale priced at forty-nine cents a yard
wag purchased from a retail store in Denton, Texss. The
label on the percale stated that it "is wash fast under
government tests and must also pass standard tests for re-
sistance to sunlight and c¢rocking. It is woven 39 or nmore
inches wide and shrunk in finishing to a 35 or 36 ineh width.”
Thread count of the original material as purchased, was 87 X 72.

Three synthetic detergents which advocated the non-
rinsing washing process were available in the local stores at
the time this study was begun., The price of sach dseter-
gent purchased from the local retail stores was thirty-one
cents for a one pound-three ouncs box, ©One of each was

purchased and used Tor thls study.

Sampling Frocedure

Bight yards of percale was purchased., Seven three-
fourths yard pieces and four one-half yard pleces were cub
from the original fabrie by pulling a thread and cutting
along this line. These pieces of fabric were marked ace
cording to ths treatment which they were to receive, Table 1.
Strips {six inches by one and one-half inches) were cut from
aach plece aftgr gvery Tifth laundering for the tensile

strength tests.



TABLE 1

PLAN PO SAMPLING AND TREATMENT OF FERCALE

Samples
%etgl 6" x 1i" otrips petergent(6)| Treatment | Total (
ards . Washings(7)
farp Filling|Gode e
. |¥o, "oy - —
3/& | 30 30 (1) T Rinsed 30
3/4 | 30 30 uf{z) I Unrinsed 30
1/2 5 5 ut(3) I Unrinsed 5
3/4 | 30 30 r II Rinded 30
3/4 |30 30 u II Unrinsed 30
1/2 5 5 ut II Unrinsed 5
3/4 | 30 30 r III Rinsed 30
- 3/4 |30 30 u 111 Unrinsged 30
- 1/2 5 | 5 ut 111 Unrinsed 5
3/4 |30 30 C(4) veo cenvenen 30
1/2 5 5 0{5) ere Hone .o

{1) Samples marked "r® were washed thirty times and
rinsed twice after each washing.

{2) Samples marked "u" were washed thirty times and
not rinsed. ,

{3) Samples marked ®"u'™ were washed once each wesk
and not rinsed. -

{4) Samples marked "C® were washed thirty times in
clear water 1o be used as a control. '

(5) Sample marked *O" was the original as purchased
from the store. .

(6) Mve tablespoons of detergent was used for each
ten gallons of water. .

(7) All samples were washed thirty times with the ex=~
ception of those marked ®0% and"u'". The temperature of
the water was 120° P, (48.8° C.). The machine wac run
three minutes with detergent only, then the samples were
added and the machine run for ten minutes.



Classification of Detergents

The detergents will hereafter be designated as deter-
gent I, detergent II, and detergent III., A4 chemical analysis
of these detergents is given in the appanéix.7

Detergent 1 contains twenty per cent sodium sali of
sulfated aleohols.® The label on the container states that
it is a "wmiracle sude that science made for sverything vou
wash. It 1s éifferent; it is patented. Use no water soft-
ener or soap with it. A dazzling clean wash with or withe
out rinsing.,®

Detergent II contains thirty-four per cent keryl benzene
sodium sulfonate.® The label on the container states that
it has a "super-wetting action, Use alone- don't add soap
or water softener, Jave hall your worke~ neo rinsing nseded,”

Detsrgent III contains thirty-eight per cent nonyl-
naphthalene sodium sulfonat@.8 The label on the container
states that it has a "miracls ingredient that floats_dirt

away. Oubs washday time in half! ¥No rinsing needed.”

Laundry ¥rocedure
411 but "0® gamples (Table 1), without being subjected
to any type of use were washed in a gyratator type slectric

home washer and ironed with a standard electric rotary ironer.

73ee Table 3 in appendix,

B“Synthetic Detergente for llome Laundering,” Consuner's

Regearch Bulletin, August 1950, p. 20.




The samples received a total number of thirty washings in
sort?® water of approximately the same temperature {(120° F.)
wash. A temperature of 120° P, was chosen hecause %attsio
found that a stronger percale resulted when this temperature
was used, Five tablecpoons of detergent was used to each
ten gallons of water hecause it was found by previous test-
ing of different awounts of detergent that this amount

would maintain a good suds throughout the washing tinme,

The same treatment was given to sach sample; the machine was
run for three minutes after the detergent was added, then

the samples were put in and washed for ten minutes, With the
exception of samples marked "r" none were rinsed aftser wash-
ing. The samples were run thréugh a2 wringer and hung on a
cord line inside a room to dry. The control sample was
washed in clear water for ten minutes on the same day the
other samples were washed, After each washing and bhefors
they were completely dry all sanmples were ironed with a
gstandard rotary ironer with the dial control set on ®cotton™.

After each fifth washing strips were cut as shown in Fig. 1.

Tensile Strength
Tensgile strength tests were made on all samples con=-
tinuously the same day for both the warp and filling yarns

after each fifth washing. Tengile strength tests were made

9hemical analysis of the water is given in Table 4 in
the appendix,

O4atts, op. cit., p. 48.
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using the raveled atrip mathod.ll

4 tenslle testing machine
conforming to the reguirements of the Standard Specifications
Tor Textile Testing machines {A.5.T.K. Designations D ?6) of
the american Soclety for Testing Katerisls was usad.lg Cne
sanple of the original fabrie was also tested for tensile
strength of both the warp and filling yarns,

Since relative hum;dity and tempsrature of the room
could not be controlled, the 1aboratory tests were made under
ordinary roowm conditions at the same time of day on a sunny,
dry afternoon. Samples from each washing process were tested
continuously on the same day. Humidity records were cbtained
from the government records taken in Denton, Texas on each day

the tensile strength tests were made. They appear in Table 7

in the appendix.

Thresad Count
The Alfred Suter Thread Counter was used in making the

thread count, The actual number of warp and filling yarns in
one inch were sounted in five or more places in the samples
and the average number of yarns per inch calculated. No two
spaces counted included the same yarns. The directions

given for thread count in the A.5.T.K, Standards on Textile
Laterlals were followed.ls Thread counts were made on each

fifth washing and on the original sample,

114,8.7.k. Standards on Textile Materials. A.S.T.M,
Committee D=-13, Fhiladelphia, rennsylvania: American Soclety
for Testing Yaterials, October 1946, p. 87.

121p14., p. 6. 131p14d,, p. 85.



RESULTS

Detergent 1

Rinsed-darp gsample.--from Fig, 2 it is evident that the
wWarp strengthysf the ringsed sample showed a gradual inecrease
in tensile strength from 42.4 to 44.0 pounds, followed by a
sudden drop to 40.0 pounds at the 30th washing. The rinsed
sample followed the saue pattern ag the control (washed in
clear water); that ig, it show&é increase or dscrease in
strength for the same tests, although it remained greater
than the contfe; until after the 30th washing when it was
1.2 pounds less.+4 furthermore, both the rinsed and the
control samples had lese strength than the original {(no
water or datergeqt treatmsnt) after the 30th washing,
narely 2.4 and 1.2 pounds,

As seen In Fig, 3 the thread count of the warp thread
in this sample inereased after five washings above both ths
original and the control valuss, but after thirty washinga it
was equal to the control but less than the original.ls This
seemed to indicate that the changes in thread count have some
relationship to the changes in.tensile strength in that the

strength decreased as the thread count lowered.

léﬁata usad in Fig. 2 are glven in debtall in Tahle 5
in the appendix,

15pata used in Flg, 3 are given in detail in Table 6
in the appendix.

12
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Unrinsed-iarp sample.--The warp strength of the unrinsed
sample showed a gradual increase in tensils strength from
42,4 to 43.4 pounds followed by a sudden drop to 41.0 pounds
after the 30th washing, The strength of this sample was
greater than the control until the 25th and 30th washings
when 1t dropped below the control 1.0 and 0.2 pounds, reg-
pectively. Turthermore, both the unrinsed and c¢ontrol
samples had less strength than the orlginal after tha 30th
washing, namely 1.4 and 1.2 pounds.

After the 20th washing thread count increased in all
samples causing an Increase in strength at the same tine.
Thread count was highest after the Bth and 10th washings,
thereafter it showed a decresase. After the 30th washing
the thread count was lower than either the originsal or the
control.

A8 shown in Table 2 the unrinsed sample which was
washed once each week for five weeks gained O.é pounds more
gtrength than the unrinsed sample after five washings. This
may be due to the fact that there was more time for fiber
changs between washings.

The sample washed in this detergent once a week for
five weeks had the same count as the original, a higher
count than the control, and a lower count than the corres-
ponding unrinsed sample after five washings.

Rinsed-Filling sample.-~The f1lling strength of ths

rinsed sample showed a continuous drop in tensile strength
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from 29,2 to 28.2 pounds followed by an inecrease to 30.0
nounds after which it droppsd to 27,5 pounds following the
30th washing. The strength of this sample was greater than
the control at the 20th washing, then after the 25th and 30th
washings it had less strength 1.2 and 2.0 pounds, respectively.
Both the rinsed and control samples had greater strength
than the original after thirty washings, namely 0.2 and 2,2
pounds,

The high strength recorded for\this sample after the
20th washing could be dus to the high thread count which
also occurred at this sauwe time. The thread count in the
£illing direction showed an snormous increase after the 5th
washing because of shrinkase, 5.2 threads per inch. It then
showed a gradual increase after succeeding washings.

Unrinsed-Filling sample.--As seen in Flg. 2 the filling

strength of the unrinsed sample inereased in tensile strength
from 29.6 to 30,6 pounds followed by a continuous decrease
to 28,2 pounds in the 30th washing. This sample showed
oreater strength than the control until after the 25th and
30th washings whers it was 2.2 and 1.2 pounds less, res-
pectively. Purthermore, both the unrinsed and control
gamples gad greater strength than the original aftsr thirty
washings, namely 0.8 and 2.2 pounds.

The thread eount seemed to be in dirsect contrast to
tensile strength., Highest thread count was recorded after

the 30th washing and the lowest strength was recorded at this



same time. Thread count of this sampls was greater than the
original and egual to the control after thirty washings.
According to Table 2 the unrinsed sample washsd once
each week for five weeks had 0.5 pounds less strength than
the unrinsed sample after five washings.
The sample waghed only onee a week in this detergent
ﬁgﬁ a hicher count than tﬁe'griginal, the control, or the

correspending unrinsed sample alfter five washings.

TABLE 2
THE AVERAGZ TENSILE ZTRENGTH OF THs UNRINSED SALYLES
FRON BACH DETIRGANT AS CORIARSD WITH THOSE

(v
WASHED ONLY CNCE BACH WEIEK

Tensile Strength Tensile Strength
of ¥Warp of Filling
Detergent a b .
u ut Difference u u' Pifference

rounde lYounds | in bPounds |Founds|foundsiin Founds

1 42 .4 43,0 £0.6 29.6 | 29.0 | =0.6
11 48,4 45,6 ~2.8 0.8 | 30.2 | ~0.6
111 45,0 | 45,2 £0.2 32, 29,0 | =3.0
Unrinsed.

bUnrinsad, but washed only once each week.

Detergent 1I

Rinsed~iJarp sample,.--48 shown in Fig, 2 the tensile

strength of the rinsed sample decreased from 45.8 to 42.4

pounds, followed by a sudden increase to 45.4 pounds then a
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decresase to 42.6 pounds after the 30th washing. After all
washings this sample had greater strength than the control
showing 1.4 pounds more strength after the 30th washing.
The original sample had 0.2 pounds less than the rinsed and
1.2 pounds more strength than the control.

The thread count had no direct relation to tensile
strength for this sample, The high tensile strength recorded
after the Z25th washing is in direct contrast to the low
thread eount, After thirty washings the count was lower
than both the control and the original samples,

Unrinsed~Warp saumple.--The tensils strength of the un-

rineed sample gradually decreased in strength from 48.8 to
42.8 pounds after the 30th washing., It remained stronger
than the control after all washings showing 1.6 pounds more
gtrength after the 30th washing. The original sample had
0.4 pounds less than the unrinsed and 1.2 pounds more than
the control.

The thread count showed no direct reslation to the
tansile strength of this sample. The thresad count decreased
from a point well above both the control and original samples
after five washings to a polint below both after thirty
washings.

The unrinsed sauple was 2.8 pounds stronger after five
washings than that which had been washed only once sach week
for five weeks as seen in Table 2,

The thread count in the sample washed only once a week

was equal to the original and lower than the corresponding



19

unrinsed sample after five washings,

Rinsed-Filling sample.--iccording to Fig. 2 the rinsed

sanple decreased in tensile strength from 31.4 to 29,2
pounde followed by a sudden inoreass to 31.8 pounds then
dropping to 28.8 pounds after the 30th washing. The strength
of this sanple was greatar than the control at the 2Cth
washing after which it dropped 2,2 and 1.0 pounds b@lﬁg the
control after the 25th and 30th washings, respectively,
After the 30th washing both the rinsed and thetcOﬁtrol
S&HPI§S had greater strength than the orlginal, namely 1.2
and 3,2 pounds.

The thread count and the tansile stréngth reéached high
points after the 20th washing, otherwise they were in direct
contrast, Recorded thread count was the same after thirty
washings as after five washings, although both wers well
a&ove the control and the original samples.

Unringed-Filling sample.-~The f£illing strength of the

unrinsed sample showed a gradual decrease in tensile 3tfﬁngth
from 30.8 to 27,6 pounds after the 30th washing. This

sample showed greater strength than the control after the
20th washing but decrsassed to 1.2 and 2,0 pounds less than
the control after the 25th and 30th washings, respectively.
Furtharmare; both the unrinsed and the control ssamples hgd
greater strength than the original after thirty washings,
namely 0.2 and 2,2 pounds.

Figures 2 and 3 indicate that no direet relationship
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existed between thread count and tensile strength. The
thread count was higher than both the original and the
control after thirty washings in contrast with the decrease
in strength of the sumples.

After five washinse the unrinsed sample was O,é pounds
_Btronger than the unrinsed which had been washed oncs sach
weelk,

-The sample washed only once each week had a higher
thread count than the original, but a lower count than both
the ¢control znd the corresponding unrinsed samples after

the same number of washings.

Detergent 1IX

Ringed-darp sample.--The tenslile sgtrength of the rinsed

sample decreased from 44.4 to 40.8 pounds followed by a
gradual increase to 42,2 pounds after the 30th washing.

This sample had less strength than the control after thg

20th and 25th waghings, when it showed an increase of 1,0
pounds over the contrel. Toth the ginsad and.ccntrol‘sampl@s
Ahad.less strength than the original, namely 0.2 and 1.2
pounds,

No direct relationship ig shown in Figures 2 and 3
between thread count and tensiles strength. The thread count
wag higher after five 2nd ten washings; then gradual%y da=-
creassd until it was lower than that of the origlinal, the

control, and all the other samples tested after thirty washings.



Unrinsed~yarp sauple.--iccording to the evidence in

Fig. 2 the tensile strength of the unrinsed sample gradually
decreased from 45.0 to 42,0 pounds after the 30th washing.
It had greater strength than the control after each washing;
showing an 0,8 pound greater strength after the 30th wasahing.
Furthermore, both the unrinsed and control samples had less
strength than the original, namely 0.4 and 1,2 pounds,

The thread count followed almost the same pattern as
the tensile strength; that is, it showed increase or de~
crease after the same washings. After five washings the
count decrsased from a peint well above both the control and
original samples to a point equal te the c¢ontrol, but below
the original,

A8 seen in Table 2 the unrinsed sample had 0.2 pounds
less strength after five washings than that which was washed
only once each week.

The sample washed once each week in this detergent had
a higher thrsad count then the control and original, but a
lower count than the corresponding unrinsed sample after
five washings.

Rinsed-Filling sample,.,--The £illing strength of the

rinsed sample showed an increase from 30.2 to 31.6 pounds
followed by a decrease to 29.2 pounds, then an Increase o
30.8 in the 25th washing, and a decrease to 29.0 pounds
after the 30th washing. This sample followsd the same

pattern as the control, although it had greater strength



until the 25th and 30th washings where it showed a less
strenzth of 0.2 and 0.5 pounds, respectively. Both the
rinsed and the control samplss had more strength than the
original after the 30th washing, namely l.é and 2.2 pounds.
No direct relationship was apparent betwesn thread
count and tensile strength. After thirtly washings thread
count was hizher than the original and squal to the control.

Unrinsed-Filling sample.--The unrinsed saiple showed

a gradual decline in tensile strength from 32.0 to 27.2
pounds after the 30th washing. This wag 2.6 and 2.4 pounds
leas in strength than the contrcl in the 25th and 30th
washings, respectively. The uarinsed sample had 0.2 pounds
less, and the control had 2.2 pounds morse strength than

the original.,

There was a direct relationship betwesen thread count
and tensile strength., After thirty washings the thread
count was higher and the tensile strength was lower than
both the original and the control samples.

according to Table 2 the unrinsed sample had 3.0 pounds
mors strength after five washings than that which was washed
only once each week.

The sample washed once each week for Tive weekg in this
detergent had a lower thread count than the control, but =a
higher eount than both the Gri@inaliand the corresponding

unrinsed sample after five washings.



Humidity
When tensile strength figures are given it is assumed
that determinstions were made in standard conditions of

65 per cent relative humidity at 700 F.lﬁ According to

Hartsuch1?

the molsture in the atwmosphere where the test

is made influences the strength of textile fibers; and
eattgn is the only fiber that gains strength when it is wet,
Fabrics do change their woisture content as the atwosphers
changes. They absorb or give off moisture as the humidity
rises or falls.18

Since this study could not be made under standard
conditions of humidity and temperature a discussion of the
relationship of humidity to tensile strength is included
here,

The humidity was high (75 per cent) when samples from
the 5th washing were tested. 9ince the recorded warp tensile
strength (See Figz. 28) was extremely high for both the rinsed
and unrinsed samples for detergents II and III, this was
probably not due to humidity, because samples from detergent I
and the contrcl, tested at the same time, showed no unusual
strength, 4&4fter the 25th washing unusual strength was

shown for the rinsed sample of detergent II and for the control.

16, .8.T 1., op. oit., p. 4.

178ruce . Hartsuch, Introduction to Textile Chemistry,
p. logi

184, 8. T. L., A Frimer of Textile Testing and Standards
for Textile Tesgting, p. 19.




Humidity wae also higher that day as ssen in Table 7 in
the appendix,

Both rinsed and unrinsed samples from detergents 11
and 1II which were tested after the 5th washing when the
humidity was high showed high strength, which may be due
to humidity, The unusual strength shown iIn the rinsed
sauples of detergents 1 and II after the 20th washing was
not due to humidity because it was low (27 per cent) that
day.

The difference in the results of the 15th and 20th
washings for both warp and filling strengths was not due
to humidity because the humidiiy recorded was the same for
both of these test days. The sudden drop in beoth the warp
and f£illing strengths for the majority of the samples from
the 25th to the 30th washings was not due to the humidity
because tensile strength tests were made for both washings
continuously on the same day and the humldity was ﬁé per

cent, which was high,



DISCUSSION

In order to know what to recommend or use in teaching
laundering, samples from cotton percale were washed in three
"no-rinse" detergents thirty times., Half of the samples
were rinsed after each washing; the éthers were left un-
rinsed, The control was washsed in clear water thirty times,
while the original sample remained untreated, Tensils
strength tests and thread counts were made after sach five
washings.,

After thirty washings with detergents II and IIT the
warp yvarns of both the rinsed and unrinssd samples had
graater tensile strength than the control, but lower tensile
gtrength than the warp yarns washed in detergent I. The
use of these detergents, whethsr rinsed or unrinsed, in-
creased the tensile strength of warp yarns in the percale
above the increase caused by water alone. The non=-rinsging
préeess regulted in greater warp strength in the percale
washed in detergents I and 1I, while the warp yarns in the
rinsed sample had more strength with detergent III, Since
both detergent II and IIIX were gsodium sulfonates and deter~
gent I was a sulfated aloohol, the difference in the results
would not be due to thelr contents. Thraa& count of the
warp in the rinsed sample for detergent I was esqual to the

gontrol, but the count was lowsr for detergents II and III,

25



indleating that this was not responsible for the low
strength of the warp yerns in samples washed in detergent I.
The unringed sample had a lower thread count in the warp
when washed in detergents I and II, but a higher count after
washing in detergont III, indicating that the strength of
those(washed in detergent II was not due to a hipgher thread
count, but the strength of those washed in detergent TII
might be attributed to the higher thread count, In general;'
the thread count of the warp yarns gradually decreased as
the tensile strength decrsased,

After thirty washings both the rinsed and unrinsed
filling yarns of samples washed in each detergent showed
less tensile strength and a higher thread count than the
control. In general, the result of the use of the syn-
thetic detergents, wiether rinsed or unrinsed, descreased the
f1lling strength of all the samples below that caused by
water alone, The tanslle strength of the filling varns wag
greater “o those samples washed in deterzents IX andvIII
and rinsed, hut lower for these washed In detergent I; The
effact of the detergents on the tensile strength of the
f4illing yarns in all samples, rinsed or unrinsed, was
greater than on the tensile atrength of the warp yarns,
Thread count taken in the filling direction showed greatest
inerease up to five washings gradually gaining until the
highest count for all samples was reached after the 20th to
30th washings. 1In these results, thread count did not seam

to have much relationship to the tensile strength,



Yercale washed in detergent II, whether rinsed or un-
rinsed, had a greater warp strength as compared with the
original than that washed in detergents I and IIX; hut the
percale washed in detsrgent III had a greater filling strength
as compared with the original and those wasghed thirty times
in detergents I and II. |

The results indicate that huridity maf have had some
effect on the tensile strength, although, the differences
in the results of tests for the 15th and 2Cth washings could
not be attributed to humldity because it was the same for
both of those days. Furthermore, the differences in the
strength of the 25th and 30th washings could not he due to
humidity because tensile tests for both were made on all
samples for all detergents continuously at the same time of
the sanme day.

After thirty washings with detergents I and II the
regults of the non-rinsing process showed an Increased
tensils strength in the warp yarns, but a decreaaa in the
filling yarns. Whersas, the results of the nonw-rincing
process showed a decrease in the warp yarns, but an increasa
in the filling yarns of the samuples washed in dsterpent III.
This study showed that the process of rinsing or non*rinsing
did not ssem to make much difference in the tensile strength
of the whole sample, but many more tests would need to be
made before any valid conclusions might be drawn,

In general, the greatest loss of tensile strength for

both warp and filling occurred after the Z5th and 30th
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washings, thereby confirming Pearson'slg conclusion that
fabries should be subjected to many more than twenty
washings before wvalid conclusions ceould bhe drawn.

The greatest increase in tensile strength in warp yarns
was exhibited after the 5th washing for the warp samples in
detergents 11 and III and for the filling after the 5th and
10th washings in all detergents, This is comparable to the
results obtained with soapless dstergents by Yallace?C for
cotton and linen towels, and by SowellZl for cotton towels
even though humidity was controlled for these and the hum~
idity in this study was not controlled.

In this study the{white percale, washed thirty times in
gach of the detergents, rinsed or unringed, showed no
appreciable color change which could be detected with the eye.
These results were different from those reported by Consumers
Unionzg which stated that the unrinsed plllow cases were not
as white as those which had been rinsed., Since the reflecto-
meter was used by Consumers Union and no such tests were
made for color change in this study no valld conclusions may

be drawn here,

lgPaarson, op. c¢it., p. 30.

“04allace, op. cit.

2180%&11, op. cit.

'23“Synthetic Detergents,”™ Consumer Reports, February
1951, p. 53,




SULBARY

Intersst in the new detergenta and the new non=-rinsing
procedure led to the development of this problem, in order
to know what to teach high school homemaking students re-
garding it. The results of this study show that there is a
tendency for the tensile strength to increase up to five or
ten washings and then to decreass, bﬁt evan after thirty
washings it showed greater strength than the c¢ontrol which
was washed in water alone,

Thers would be an advantage in using the non~rinsi§g
procedure In home laundering in that it would save time,
work, and water.,

From the housewife's standpoint there was no appreciable
difference in c¢olor in the white percale used and there was
no yellowing of the unrinsed samples, except in the case of
the control which was washed thirty times in clear water,
This yellowing was due, possibly, to the minerals in the

water., a3

‘Ag Tar as tensile strenglh and thread count is
concerned the non-rinsing procedure may be sgfaly TECOnN~
mended to homemaking students and homemskers, but there may
be other effects of non~-rinsing which are not covered in

this study.

BSChemical analysis of water is given in the appendix.

29
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The samples which were washed at weekly intervals for
five times more nearly simulated home washing conditions,
but were not washed enough times to draw any valid con=
clusions, The holding~over period of one wesk may make
a differsnce, thus, more work needs to be done on this
phase of the non=-rinsing procedure before any further

recommendations can be made to the housewife,.



AVPENDIX
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TARLE 4

AVERAGE CHEMICAL ANALYSIS OF DENTON WATZR®

Zlement PoF oila
2 8.85
Siljca regidue o . . . . . . . . . 18,70
Total hardness + « + o & « s + ¢ o 12,00
GEElCqu. * a . & & * a @ « 8 . * " 2'?2
530(11{151 (O:ﬁ.lc.) « * & e & ¥ & £ 2 * 163.00
FotaSsiilMe v o o ¢ ¢ o « o % o & o 1.80
Carbonat®e « ¢« + « o o 3 o « « s » 50,50
Sulphate + & ¢ & o 4« o o o s . « 98,00
I’hOSphﬁt@. P . - v o+ o a « . . e 081
?Qt&l 301id$ 3 » » - - » - » - * R 588'60
Total alkalinity . « « o« o « « » » 348,00
Carbonate hardness + 4+ o « « » o = 4,10
agnesluite « o 4o ¢ o o ¢ ¢ o & o o 5.70
sodium (detr.) « =« ¢+ ¢ ¢ » 4+ .« » « 188,00
Fe and 4l & + o o o o 2 o o o « » 15,60
Bicarbonate. « « « ¢« « ¢ « 4« 2 o » 001,00
Chloride o o o« ¢« o « o = s « = « « B7,70

*Gourtesy of Dr, J.K.G, Silvey, Professor
of Biology and Chalirman of the Division of-
Science, North Texas State College, Denton,
Texas.
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TaBLE 5

AFTER WASHING
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warp sample,

£11ling sample.
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I« detergent nwunber,
U= unrinsed sampls,

W= warp sample.
F- filling sample.

3y¥t-

0= original sample without treatment,

unrinsed sample washed once each weak.
g« gontrol.
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TABLE 7

TEMPRRATURE AND RELATIVE HUMIDITY DATA*

i

o
-

Washing Date Temperature Relative Humidity
¥. %
5 April 6 770 75
10 April ¢ 750 31
15 April 13 72° 27
20 April 17 76° 27
25 April 22 74° 56
30 April 22 74° 56
5{u') |way 3 96° 21

*Gourtesy of Official U.S, Weather Observer, Texas

%gricultural Experiment Station, Substation No., 6, Denton,
8Xa8.,
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FLATE 1

AFTER FIVE WASHINGS

Detergent I

Unrinsed

—_—

Detergent II

Unrinsed

|

Unrinsea —

—

Control (washed in

water only)

Detergent III

2

Unrinsed (washed
once a week)

|

Unrinsed (washed
ocnce a week)

=3

i

Unrinsed (washed
once a week)

L

Original
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lRinsad

Control

FLATE 2
AFTER TEN WASHINGS

Detergent I

| -]

Unrinsed

||

e —

Unrinsed

Lid

E

Originaf

Detergent II

Detergent III




Rinsed

=

Rinsed
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PLATE 3
AFTER FIFTEEN WASHINGS

Detergent I

Detergent II

| oad

Unrinsed

Detergent III

ot >




Control

40

FLATE 4

APTER TWENTY WASHINGS

Detergent I

Detergent II

Unrinsed
Detergent 1II1

Unrinsed




Rinsed

Control
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FLATE 5

APTER TWEINTY-FIVE WASHINGS

Detergent I

Detergent II1

’
Detergent III

|

Unrinsed

L

Unrinsed
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Rinsed
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Control
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FLATE ©

AFTER THIRTY WASHINGS

Detergent I

Detergent 1I

Detergent III

o 3

ﬁﬁr—in_a ad

.

Unrinsed
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