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be clearly understood tha t  the methods described are 
pure ly  p re l iminary  and have no official status. 

Summary 
A method has been developed by  which spectre- 

photometr ical ly  measured g l y c e r i n e  color can be 
expressed in terms of Lovibond units. The yellow 
and red color values are determined, by  means of 
two stat ist ically derived l inear relationships, f rom 
optical density measurements  at 440 m~ and 520 
m~, respectively. The conversion f rom spectropho- 
tometric data to Lovibond color mit ts  may  be done 
graphical ly  and the results are a t  least as reliable 
as the results of repeated visual measurements.  
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The Effect of a Non-ionic Detergent on the Detergency of 
Alkylaryl Sulfonates and Soap in Hard Water" 
G. E. BARKER, Atlas Powder Company, Wilmington, Del. 

Introduction 

I T has heen recognized for  many  centuries that  soap 
has certain deficiencies as a d e t e r g e n t  in hard  
water.  Dur ing  the past  two or three decades much 

research has been devoted with considerable success 
to the development of d e t e r g e n t s  which overcome 
the less desirable propert ies  of soap in hard  water.  
Among these la t ter  products  of promise are the non- 
ionic detergents.  One purpose of this paper  is to 
show the effect of one of these non-ionic detergents 
on the d e t e r g e n c y  of soap. I t  has likewise been 
known for  several years tha t  the a lkylaryl  sulfonate 
type of detergent,  al though excellent for  many  ap- 
plications, is deficient in detergency for  the washing 
of cottons. In spite of this deficiency the a lkylaryl  
sulfonates foani profusely  whereas the non-tonics are 
general ly not good foam producers.  Consequently a 
second purpose of this paper  is the determinat ion of 
the effect of a non-ionic on the detergency of alkyl- 
aryl  sulfonates in the washing of cotton. 

The employment  of synthetic detergents with soap 
has not received great  a t t e n t i o n .  McDonald (1) 
described some exper imental  work on a salt water  
soap which contained admixtures  of soap with syn- 
thetic detergents,  inchtding some n o n - t o n i c s .  Re- 
cently, Barker  (2) reported some pre l iminary  results 
on tim effect of certain non-ionic detergents on the 
detergency of the a lkylaryl  snlfonates. The purpose 
of this paper  is to present  new data  on the effect of 
a non-ionic detergent,  R e n e x ,  ~ a polyoxyalkylene 
derivat ive of mixed f a t t y  and resin acids, on the 
detergency of the two major  groups of anionic deter- 
gents, soap and a lkylary l  sulfonates, as measured in 
the laboratory.  

In  view of the predominant  importance in both 
commercial  and home launder ing of cotton washing, 
the evaluation of detergent  systems has been devoted 
prine, ipal ly to this fabric.  There are many  methods 
of m~asuring detergeney in the laboratory,  but  most 
of them consist of removing f rom a fabr ic  a syn- 
thetic soil composed of earbon and some form of oil 
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or grease by  washing in a labora tory  machine. The 
present  s tudy was conducted by  washing a syntheti- 
cally soiled cotton muslin with a detergent  solution 
in a Launder-O-Meter  type machine. The detergency 
is measured by  determining the light reflectance of 
the soiled fabric  before and af ter  washing. The deter- 
gent efficiency is calculated by the following formula : 

Rw--R~ 
Detergent  efficiency - -  X 100. 

Ro--R~ 
Where Rw ~ Reflectance of the washed fabr ic  

R~ ~ Reflectance of the soiled fabr ic  
Re ~ Reflectance of the unsoiled, unwashed 

fabric.  

In this discussion Relative Detergent  Efficiency is the 
ratio of the efficiency of one detergent  system relative 
to the efficiency of any  other detergent  system taken 
a rb i t r a r i ly  as 100. 

EXPERIMENTAL 

Preparation of Standard Soiled Fabric 
One of the most influential factors  in detergent 

testing is the character  and method of prepara t ion 
of the soiled fabric.  The s tandard soiled fabr ic  used 
in this s tudy  is essentially tha t  of Vaughn  and Smith 
(3). The pr incipal  differences are dictated b y  the 
smaller scale of operations. 

In this work strips, 10 in. x 120 in., of a s tandard 
muslin are immersed in a 0.l N sodium hydroxide 
solution and mainta ined in it for two minutes. The 
str ips of fabric  are then rinsed three times in dis- 
tilled water  at 80~ for  five minutes each time. The 
fabric  is then placed in a solution of 15 g. of sodium 
stearate and 3,300 ml. of distilled water  (at  80~ 
and are thus washed at that  t empera tu re  by  gentle 
s t i r r ing for  two minutes. Af ter  having been washed, 
the fabr ic  is rinsed three times at  80~ and three 
times at  room t e m p e r a t u r e  in distilled water  for  
five minutes  each time. The clean fabr ic  is squeezed 
through the rolls of a washing machine wringer  and 
ironed immediately.  Care is taken dur ing  these op- 
erations to mainta in  the cloth submerged below the 
surface of the solutions, and the solutions are st irred 
f requent ly  to obtain thorough washing and rinsing. 
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The desized strips of cloth are cut in half so that  
four  strips of 10 in. x 60 iu. are obtained. A soiling 
solution is prepared consisting of 15 liters of tap 
water (35 p.p.m. CaCOa equivalent hardness),  181) g. 
Shell Virgo 38 P, and 125 g. Black Dispersion No. 
10 (l~inney and Smith Co.). The soiling mixture  is 
placed in a Maytag washing machine and the four  
desized strips of fabric  arc added and agitated in 
the nmchine for !.5 hours. At  15-minute intervals 
the machine is stopped and the cloth strips are dis- 
entangled. The soiled cloth is squeezed through a 
wringer  and stretched on a curtain stretcher to dry. 
The dry  cloth is cut to size of 4.5 x 5.25 inches and 
stored in a desiccator until used. 
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Fro. 1. Effect of Renex on the detergency of alkylaryl 
sulfonate A in 300 p.p.m, hard water. 

each washing and five times af ter  the final washing. 
The reflectance of the soiled fabric is measured be- 
fore and af ter  washing with a l t u n t e r  Reflcctometcr. 

Effect of Renex on the Detergency of Alkylaryl  
Sulfonates in Washing Synthetical ly Soiled 

Cotton Fabric in Hard Water 
Labora tory  washing tests were made to determine 

the effcct of Renex, a non-ionic detergent,  on the 
detergency of three commercially available alkylaryl 
sulfonates, hereaf ter  designated A, B, and C, in wash- 
ing soiled cotton according to the procedure described 
in a previous section. These detergents are sulfonated 
alkylbenzenes in which the alkyl group contains f rom 
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FIO...2. :Effect of l~enex on the detergency of alkylaryl 
sulfonate B in 300 p.p.m, hard water. 

The test procedure for evaluating the detergency 
is as follows: A solution of the detergent  system 
raider s tudy is prepared  at the desired concentration 
in water  of the required hardness. One hundred mil- 
liliters of this solution are placed in each of two 
l - p i n t  Launder -O-Mete r  jars. The jars are placed 
in the Launder-O-Meter type washing machine and 
allowed to stand unti l  the temperature  of the deter- 
gent solution reaches 120~ _+ 2~ at which tem- 
perature  the tests arc conducted. Twenty  stainless 
steel balls (1~ in. diameter) are placed in each jar,  
a f ter  which one piece of the s tandard soiled cloth 
measuring 4.5 x 5.25 in. is added to each jar. Im- 
mediately af ter  placing the soiled swatches in the 
jars, the machine is s tarted and allowed to run  for  
10 minutes at a speed of 40 r .p.m. The jars are 
removed from the Launder-O-3Ieter and the washed 
fabric  immediately removed and placed in 200 ml. 
of rinse water. The cloth is then put  through the 
washing machine wringer and the rinsing procedure 
is repeated four more times. In the case of multiple 
washings the fabric  is rinsed only twice between 

9 to 16 carbon atoms. The data are presented in 
Figures ], 2, and 3. In each case, the detergency of 
the par t icular  alkylaryl  sulfonate is taken as 100 and 
the difference in detergency observed when a por- 
tion of the alkylaryl  sulfonate is replaced with Rcnex 
and is calculated relative to the detergency of the 
former. Examinat ion of the three graphs shows a 
marked improvement  in detergency when the alkyl- 
aryl  sulfonates are par t ia l ly  replaced with Rcncx: 
the curves are somewhat different for  each of the 
three products  bu t  each one shows the same overall 
effect. 

In order  to determine whether this improvement 
in d e t e r g e n c y  remained when the products  were 
used with alkaline builders and detergent promoters, 
two formulat ions were prepared varying only in the 
replacement of one-half the alkylaryl  sulfonate by 
Renex. The laboratory  washing data are presented 
in Table I. I t  is quite evident that  the combined 
Renex and alkylaryl  sulfonates, when buil t  according 
to the formula  given, are superior to the alkylaryl  
sulfonates alone and buil t  in the same way. 
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Fro. 3. Effect of Rcnex on the detergency of alkylaryl 
sulfonate C in 300 p.p.m, hard water. 

T A B L E  I 
Ef fec t  of Reuex  on the  D e t e r g e n c y  of Bu i l t  Alkylary l  Su l fona tes  in  

W a s h i n g  of Synthet ica l ly  moiled Cotton in t I a r d  W a t e r  

Composi t ion 

Alky la ry l  su l fonates  ................................................. 

2 1 %  AIkylary l  su l fona tes  
1 %  Sodium ca 'b( xymethyl  cellulose (low vise..) 
9 %  W a t e r  

1 5 %  T e t r a s o d i u m  l )yrophosphate  
5 4 ~  Sod ium sul fa te  ( a n h y d r o u s )  

(Joncell- [ 
t r a t ion  I 

( p e r  cent)  I 
I 

_ _  _ 0.25 __ 

(1.25 

1 o %  Alkylary l  su l fona tes  
1 0 %  Renex  (a  non- ionic  de t e rgen t )  

1 %  Sodium carboxymethy l  cellnlose (low v ise . )  
.9% W a t e r  

1 5 %  T e t r a s o d i u m  pyrophospha to  
5 5 %  Sodium su l fa te  ( a n h y d r o u s )  

0.25 

Re la t ive  
DeC~er- 
geney  

100 

117 

168 

E f f e c t  o f  R e n e x  o n  t h e  D e t e r g e n c y  o f  S o a p  in  
Washing Synthetically Soiled Cotton Fabric 

in Hard  Water  
Tile washing of synthetically soiled fabric in the 

laboratory has shown some interesting effects when 
Rcnex replaces a portion of the soap. The data arc 
presented in Figures  4 and ~. i t  is quite evident that  
in hard  watcr  tile rcplaccnmnt of even small pro- 
port ions of tallow soap (88%) with Renex produces 
a great  improvement  ill dctergeney. In  the case of 
sodium hmrate  in hard  water, a real, although mucll 
smaller improvement  is obtained by  the replacement  
of small quantities of this soap by Renex. 

Since it has been observed that  the relative effec- 
tiveness of dctergents is sometimes quite different 
when built, a series of buil t  detergents (.omposed of 
soap and Renex with buihlers  was prepared  and 
tested. The results are recorded in Tables i i  and 
I l l .  In hard water the r e p l a c e m e n t  of half  the 
tallow soap in a buil t  product  by  Rcncx increases 
the detergency s u b s t a n t i a l l y .  A similar effect iv 
observed when sodium laurate ill a built  soap is par- 
t ially replaced with Renex. 
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] : 'm .  4. E f f e c t  o f  R e n e x  o n  t h e  d e t e r g e n c y  o f  t a l l o w  s o a p  

in  3 0 0  p . p . m ,  h a r d  w a t e r .  

Conclusions 
From the data presented in this paper, it is possi- 

ble to make ccrtain generalizations with respect to 
hard  water  detergency on cotton fabrics.  

Thc replacement  of 20% of all a lkylary l  sulfonate 
by  Renex t)roduees an increase ill detergency of 30 to 
40%. This phenomenon applies to sulfonated alkyl- 
benzenes in which the alkyl group contains 9 to 16 
carbon atoms. The replacement of half  the alkylaryl 
sulfonatcs by Renex in a built  detergent  results in a 
larger  increase in detergency. ] f  Renex is substi tuted 
for  a portion of sodium laurate, a real but  snmller 
increasc ill d e t e r g e n c y  results. When built  tallow 
soaps have a portion of tile soap repla(,ed with Re, nex, 
they show an increase in detergency. The part ial  re- 
placement of sodium laurate  by Renex in a built soap 
results ill all increase in detergency. These results 
arc I)erhat)s to be expected in as nmeh as soap has 
always been recognized as a relat ively poor detergent 
in hard  water, l lowcver,  sinee no practical  washhlg 
of fabrics  is conducted in distilled water,  aml only a 
fract ion of it is conducted ill rchttively soft water, 
the addition of Renex to soap is indicated to produce 

TA]BI.E I I 

l,:ffeet of Renex on the ] ) e l e rgeney  of Bui l t  Tal low Soap in "~Vashing 
Synthet ical ly  Soiled Cotton F a b r i c  ill l l a r d  \Va te r  

Rela t ive  
Coneent ra-  I) ,t ~rgenev 

Composit ion tion n a r d  Wa te r  
(per  cen t )  (;~00 p .p .m.)  

o 0 %  Talh)w soap 
lC~o C.'~I(! (low vise . )  
9 %  W a t e r  0.25 100 

5 5 %  Sodium carbona te  
1 5 %  T e t r a s o d i u m  l )yrophosphate  i 

1()~ Talh)w soal) 
1 0 %  Renex  

1 %  CMC (low vise . )  0.'25 119 
9 %  W a t e r  

5 5 %  Sodium ca rbona te  
1 5 %  T e t r a s o d i u m  pyrophospha tc  



T I I E  J O U R N A L  OF T I l E  A M E R I C A N  O I L  ( . H E M I S T S  SOCIETY/, J U N E ,  1949 307 

b 

/ # ~  - o 

t I I 

so I I 
o %  z%o 

F[~. 5. Effect of Renex on the detergency of sodium 
laurate in 300 p.p.m, hard water. 
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a superior  detergent  for  general  purpose use, par t icu-  
larly in ha rd  water  areas. 

S u m m a r y  

A non-ionic detergent,  Renex, has been shown to 
improve markedly  the detergency of a lkylaryl  sul- 

TABLE I I I  

Effect of l~enex on the Detergency of }~/uiit Sodium Laura te  in Washing 
Synthetically Soiled Co~ton b'abric in Hard  Water  

Composition 

Relative 
Coneentra- Detergency 

tion l la  rd Water 
(per cent) (300 p.p.m.) 

0.25 100 

0.25 119 

20% Sodium laurato 
1% CMC (low vise.) 
9% Water  

55% Sodium carhonale 
15% Tetrasodium pyrophosphate 

10% Sodium lanrate 
1I)% Renex 

1% CMC (low vise.) 
9% Water  

55% Sodium carbonate 
15% Tetrasodium pyrophosphate 

fonates in the washing of synthet ical ly soiled cotton. 
This improvement  was found to exist also when the 
a lkylaryl  sulfonates were bui l t  with CMC, salts, and 
alkalies. 

A combination of tallow soap with the non-ionic 
detergent,  Renex, has been shown to have greater  
effectiveness than  tallow soap alone in hard  water.  
Sodium l a u r a t e - R e n c x  combinations show less im- 
provement  over s t ra ight  sodimn laurate.  When Renex 
replaces half  the tallow soap ill a formula  containing 
C MC, sodium carbonate,  and te t rasodium pyrophos- 
phate  as builders,  it improves the detergency in hard 
water.  When Renex replaces half  the sodium laurate  
in a fornmla  containing CMC, sodium carbonate,  and 
te t rasodium pyrophosphate  as builders,  it improves 
the detergency. 
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Report of the Uniform Methods Committee 
1948-49 

T I I I S  repor t  briefly summarizes the aetivities of 
the l ;nifornl  Methods Committee and the 12 tech- 
nical eommittees, inehlding their  subcommittees, 

for the past  year.  I t s  main purpose is to record action 
of the Uniform Methods Committee and tile Society 
on ally committee recommendations.  Wherever  the 
connotation " a d o p t e d "  or " a p p r o v e d "  is used it 
means that  it carried the unanimous approval  of the 
committee recommending, the unanimous approval  of 
the Uniform Methods Conmfittee, and the mmnimons 
apprt~val of the Society unless otherwise noted. Dates 
ill 1)arenthesis denote times of action by  the Society. 
ill business session. 

O~cial Natural Bleaching Earth. A 4,000-pound 
lot of this material  that  was placed in .~toek in No- 
w, tuber, 1947, was ant icipated to be a five-year sup- 
ply. I lowever,  this stock was exhausted by  November,  
1948. This was caused by  tile great  increase in use 
due to the bleach color basis of t rading on crude soy- 
bean oil for  the tirst tinle. Active consideration is 
being given to s tar t  s imilarly bleach color basis of 
t rading oil crude cottonseed oil. This would fu r the r  
increase the dmnand. 

A new lot of 24,000 pounds was p repared  througll 
the courtesy of L. A. Salomon and Bro., New York 
City, sole d is t r ibutor  of XL000 English earth ill this 
eountry,  the mater ia l  used. I t  was placed ill stock at 
the Central  Scientific Company,  Chicago, ill April,  
1949. 

This new mater ial  was adopted as official (May, 
1949) for use in the offieial bleaching methods Ce- 
8a-47 and Cc-8b-47 using 5% (15 grams)  instead of 
the previously prescribed 6% (18 grams) .  Also ap- 
proved (May, 1949) was a change in these two bleach- 
ing methods to delete mention of ear th quant i ty  and 
insert that  tile amount  used shall be that  stated on 
the label of the (tall of official earth. Labels will be 
so printed,  car ry ing  the s ta tement  of approval  of the 
N.C.P.A. Chemists Committee and tile N.S.P.A. Tech- 
nieal Conmfittee when and if this is reported. Also 
approved  (May, 1949) was that  the above earth and 
procedures be recommended to the N.( ' ,P.A. and N.S. 
P.A. for  their  approval  and use in t rad ing  rules. 

These changes had to be made because it was 
found impossible to seenre a 24,000-pound quant i ty  
of XL000 English earth ttmt was the exact equiva- 


