
Determination of Detergency of 
Soap Products 

The  Repor t  P u b l i s h e d  in J a n u a r y  Oil & Fat  h ldus t r i e s  

Is S u p p l e m e n t e d  by the  Colnments  of Co l l abora to r s  

I~'t the January  number  of  Oil 
& F a t  Indus tr ies ,  L. F. Hoy t ,  
Chairman of  the A m e r i c a n  Oil 
Chemis t s  Soc ie ty  Sub -Commi t t ee  
on De te rmina t ion  of  Detergency ,  
publ ished a paper wh ich  m i g h t  be 
designated as a progress  report .  
Equal ly  of  in teres t  are the com- 
m e n t s  of  collaborators in the work ,  
which  are g iven  below. 

T 
H E R E  was difficulty in 

soil ing the cotton sheet- 
ing un i fo rmly  and to the 

proper shade. The removal of siz- 
ing by boil ing wi th  acid as ad- 
vised, r a the r  t han  by wash ing  wi th  
hot soap solution is of quest ionable  
advantage.  F i l t r a t i o n  of the soil- 
ing mix tu re  th rough  sheet ing f rom 
which the s iz ing had been removed 
was found to be unsa t i s fac tory ,  
since the pores soon became clogged 
with lampblack and a f t e r  the first 
few minu tes  only a clear fil terate 
came through.  The use of a dou- 
ble thickness  of cheesecloth seemed 
to take out any clots and to avoid 
the above difficulty, and hence 
cheesecloth was adopted in place of 
the cotton. D u r i n g  the actual  soil- 
ing process, evaporat ion of the 
CC14 was very rapid,  resu l t ing  in 
such progressive concent ra t ion  of 
the solution as to make a un i form,  
equal soil ing difficult in two succes- 
sive at tempts .  

"At tempts  on a second day to 
match the s t r ips  soiled the day be- 
fore rare ly  resul ted in ge t t i ng  the 
same shade, a l though the same 
formula  of soil ing mix tu re  and as 

near ly  as possible the same tech- 
nique were used, and even though 
the number s  recorded by compari-  
son with the s t andard  paper  or 
paste scales migh t  be the same. 
The steps between successive pa- 
per or paste s t andards  were great -  
er than  grada t ions  in cloth quite 
noticeable to the eye. The Ind ia  
Ink Cloth Scale was found  to be 
unsa t i s fac tory ,  due both to the 
magni tude  of the gradat ions ,  and 
to the difference in chroma be- 
Lween the India  Ink soil ing and tha t  
wi th  the lampblack mixture .  The 
difference in chroma was found to 
be less between the soiled cotton 
str ips,  On the one hand, and the 
paper or paste scales on the o ther ;  
however, the difference in texture,  
in surface  smoothness and reflec~ 
tion of l ight  mi l i ta ted  aga ins t  the 
last two scales, and necessi ta ted 
holding the objects to be compared 
at a distance of fifteen or twen ty  
feet f rom the eye. When viewed 
at close range  the cotton cloth 
seemed to match a much l ighter  
paper  or paste s t andard  t han  when 
viewed at a distance. 

"Since soil ing on two successive 
days did not  produce towels tha t  
were alike, even though checking 
the same scale numbers ,  the A.O.C. 
S. recommendat ions  were deviated 
from, in tha t  the pieces of cloth 
for the complete series of washes 
were taken f rom a single s t r ip  of 
cotton, soiled at  one t ime ;  the 
pieces were therefore  soiled ex- 
actly alike, bu t  var ied in age: f r o m  
1 hour  to 32 hours  before washing.  
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Also when i ron ing  'wi th  a wa rm 
iron, '  the warmth  of the i ron is a 
var iable  factor.  We experienced 
occasional spot t ing  of the cloth 
when ironed, and in place of i ron-  
ing we therefore  spread the cloths 
fiat in an oven at  130~ and dried 
to a smooth condit ion.  

" In  all washes, disti l led water  
was used both for  the soap solu- 
t ion and for the rinse.  Wash ing  
exper imen t s  in this  labora tory  for  
a number  of years  have clearly 
shown tha t  the use of r inse  water  
con ta in ing  hardness  would give a 
darker  cloth a f t e r  wash ing  than  
when disti l led water  was used." 

"The resul ts  wi th  these few 
tests  we consider decidedly ten ta-  
t ive and not in any  way final. We 
are unable  to draw any  conclusions 
f rom our resul ts  thus  far.  More 
work is required.  

Soil 
The A. O. C. S. mater ia l s  were 

employed. The soil was made up:  
2 g. Lampblack 
3 g. Tallow 
5 g. Minera l  Oil 

2000 cc. CCL 
Method of Soiling 
"St r ips  of sheet ing about  15 ft. 

long were run  th rough  the solution 
and then between the rollers of an 
o rd ina ry  clothes wr inger .  We 
found that  the tens ion  on the roll- 
ers made a difference in the color 
of the soiled cloth and that  if the 
rollers were screwed down t igh t ly  
and the cloth run  th rough  the solu- 
t ion and the rollers a second time, 
the soil was deposited more evenly 
on the cloth than  if the s t r ips  were 
run  th rough  the rollers loosely ad- 
jus ted  only once. Our cloth was all 
soiled by pu t t i ng  th rough the roll- 
ers twice. 

"We seem able to get the soiled 
cloths more closely un i fo rm  in re- 

spect to depth of color us ing  the 
I r e s  T i n t  Photometer  t han  when 
we depend ent i re ly  upon the Mun-  
sell Paper  Scale; tha t  is, we appear  
to be able to detect smaller  differ- 
ences in the color wi th  the Photo- 
meter .  

" F r o m  the li t t le work we have 
done it  seems tha t  we get a more 
un i fo rm  soil of the cloth if  we mix 
up the soil and allow it to s tand  
for  a day or two before soil ing the 
cloth. 

" In  mak ing  f u r t h e r  detergent  
tests  our  experience indicates tha t  
t ime would be saved and equally re- 
liable resul ts  obtained if one 15- 
minu te  wash ing  were made r a t h e r  
than  three  5-minute  washings ."  

"On making  the color read ings  
of the cloth, we find tha t  the color 
var ies  at  different sections and it  
is hard  to pick out the spot on the 
cloth tha t  is of the average color to 
compare wi th  the scale. We find 
tha t  the s t r ips  of cloth wash whi ter  
nearer  the ends. We believe for 
this  reason tha t  i t  would be bet ter  
to t ake  photometer  readings  on 
each quar t e r  of the cloth, folded as 
directed to form a piece 3" x 41/2" 
and take the average of these read- 
ings. We found 8 per cent differ- 
ence in these read ings  on the same 
piece of cloth." 

"We found tha t  s iz ing is not  re- 
moved f rom the cloth upon boil ing 
for 5 minu tes  in dilute hydro- 
chloric acid. We found it  necessary 
to boil wi th  acid and then  alkali and 
then to wash wi th  soap. 

"We found tha t  4 g rams  of lamp- 
black were required  in your  form- 
ula us ing  x g rams  in 2 l i ters  of 
carbon te t rachlor ide  in order to 
give soiled cloth which matched 
your  sample (i.e. S 48).  Samples 
were soiled in this  solution and 
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wi thd rawn  f rom the soil ing bath  
between 2 glass rods held together  
a t  one end by a rubbe r  band  and 
by hand  at the other end. The 
solvent was evaporated by holding 
the cloth before an electric fan.  
This  soiled cloth was pressed at 
once wi th  a hot flat i ron and the 
wash ings  begun wi th in  an hour ."  

"Af t e r  some considerable work 
for the purpose of developing the 
proper technique it  was found  pos- 
sible to duplicate the s t anda rd  soil 
(S 48) very closely. The match- 
ing of color wi th  the var ious  scales, 
however, involves considerable per- 
sonal element. We believe tha t  an 
effort should be made to lessen this  
var iable  by a closer approach in 
the s tandards  to the bluish grey ~f 
the soiled cloths." 

"Have carr ied  th is  work a li t t le 
f u r t h e r  than  was or ig inal ly  out- 
l ined;  for  example, harp done the 
work wi th  both distil led wa te r  and 
tap water  r inse,  also have read our 
wash ings  on all three  scales sub- 
mi t ted .  

" I f  some of the other committee 
members  have used the tap water  
r inse,  i t  would be in t e re s t ing  to 
note jus t  what  effect the total  hard-  
ness of the  r inse  water ,  which va- 
r ies  in  different  cities, has to do 
with the r e su l t an t  color of the cloth. 
Chicago tap water  runs  about  9.0 
g ra in s  total  hardness .  

" In  regard  to color s t anda rds :  
We found tha t  the pastes were the 
most  sat isfactory.  Considerable  
compla in t  has been presented 
aga ins t  these pastes due probably  
to the sheen and glossiness of the 
glass con ta in ing  the paste bu t  we 
found this  of no object ion whatso-  
ever. 

" In  many  cases there were cloths, 
when completely washed, t ha t  woald 

show a difference in color to :he 
eye, yet  the read ing  on the  scales 
would be the same, on account  of 
lack of in te rmedia te  s tandards .  

"This  work has been very  ra ter  
es t ing  and as i t  develops I feel tha t  
some valuable in fo rma t ion  and data  
will be compiled." 

"The samples of cloth colored by  
Ind i a  ink were not  as sa t i s fac tory  
as the colored papers,  for  the rea-  
son tha t  the differences between 
each were too g rea t  to pe rmi t  close 
evaluation.  I t  seemed r a the r  un-  
fo r tuna t e  t h a t  the paper  s t anda rds  
had a bluish t i n t  which made i t  
necessary to match by in t ens i ty ,  
r a the r  than  by exact  shade of color. 

The Soiling Solution: "We met  
wi th  the difficulty tha t  in fol lowing 
the method as given, the  lampblack 
was re ta ined  on the filter cloths to 
a var iable  extent,  and t ha t  which 
did not  pass th rough  was not  well 
suspended. By us ing  Dr. Walker ' s  
method of g r i n d i n g  the lampblack 
wi th  the minera l  oil before adding 
any  CCL, a sa t i s fac tory  suspen-  
sion was obtained.  

"We wish to comment  on the 
soil ing solution f rom the point  of 
view of i ts  analogy to d i r t  actually 
encountered in practice. Carbon 
is cer ta in ly  a considerable factor  
in  the d i r t  which has to be removed 
in the v ic in i ty  of indus t r i a l  cent- 
ers, bu t  there are a grea t  many  
localities where this  kind of d i r t  
is negl igible  and  de te rgents  are 
called upon to deal wi th  silicious 
mater ia l s  a I m o s t exclusively. 
Lampblack is convenient  on ac- 
count  of its color, bu t  it  is not  typi-  
cal of silicious soil which may be 
deflocculated by de tergents  in a 
very different  way. There  are 
some colored mater ia l s  which be- 
have more near ly  like silicious d i r t  
t han  lampblack. Some work has  
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recen t ly  been done under  Bancrof t ,  
u s ing  manganese  dioxide.  Bone 
black is ano the r  poss ib i l i ty ,  bu t  
pe r haps  the  most  nea r ly  typ ica l  
m a t e r i a l  t ha t  could be worked  ou~ 
on a color scale m i g h t  be a r a w  
umber .  

"Th i s  s tudy  will  u l t ima te ly  be 
ex tended  to de t e rgen t s  o ther  than  
pure  soap which,  in our  opinion,  
makes  i t  des i rab le  to select a soil- 
ing  m i x t u r e  as nea r ly  typ ica l  as 
possible,  r a t h e r  t han  one which  
works  well w i th  soap but  m a y  give 
m i s l e ad ing  resu l t s  w i th  o ther  use- 
ful  wash ing  ma te r i a l s .  

" I t  is known tha t  de te rgency  
cannot  be r i g h t l y  app ra i s ed  by 
chemical  ana lys i s  or  ye t  by meas-  
u r e m e n t s  of su r face  tension,  and 
unt i l  i t  is poss ible  to measu re  and 
eva lua te  the  va r ious  f ac to r s  which 
con t r ibu te  to de te rgency ,  we be- 
l ieve t h a t  the  t e s t  should be made  
to s imula te  as closely as  p rac t i cab le  
the  condi t ions  of  ac tual  wash ing .  
Pe rhaps ,  th i s  could bes t  be done by 
s t a n d a r d i z i n g  a m i x t u r e  of lamp-  
black w i th  some o ther  h igh ly  col- 
ored  subs tance  which  reac ts  more  
nea r ly  l ike s i l ic ious d i r t . "  

"Soil  Solut ion:  A f t e r  be ing  ad- 
v ised t ha t  the  o r ig ina l  soil should 
be 25 per  cent  b r i g h t n e s s  (S 48 of 
the  Munsel l  Scale)  i t  was  found  
p rac t i cab le  to make  up the soil 
so lut ion accord ing  to the  direc-  
t ions  g iven  except ing  t h a t  the  solu- 
t ion  could not  be f i l tered t h r o u g h  
severa l  th icknesses  of washed  
shee t ing .  I t  was f i l tered t h r o u g h  a 
No. 100 sieve. 

"Soi l ing:  The s t r i p s  of shee t ing ,  
f rom which  the  s iz ing  was removed,  
were  i m m e r s e d  in t he  soil solut ion,  
a l lowed to d ry  by  suspend ing  in the  
a i r  and  finally p lac ing  in a d r y i n g  
chamber  fo r  a few minutes .  No 
w r i n g e r  or  i ron  were  used. 

" W a s h i n g :  The obse rva t ion  t ha t  
soiled cloths severa l  days  old do 
not  wash  out  as whi te  as f r e sh ly  
soiled cloths, was  confirmed. A 
difference seemed a p p a r e n t  be- 
tween cloths soiled one day  and 
washed  the  next ,  and  cloths which  
were  soiled and washed  the same 
day.  

"The  speed of the  w a sh ing  ma-  
chine was m a i n t a i n e d  a t  250 r .p.m. 
---25 r .p.m. T e m p e r a t u r e s  were  
held to wi th in  1 ~ or  2 ~ of those  
specified. Dis t i l led  w a t e r  was used 
exclusively.  A f t e r  the  first,  t h i r d  
and f if th washes ,  four  r inses  were  
used. A f t e r  thesecond and fou r th  
wash  only t h ree  r inses  were  used. 
t h e  cloth was removed f rom the  ma-  
chine and allowed to d ry  p a r t i a l l y  
by suspend ing  in the  a i r  and then 
placed in the  d r y i n g  chamber  for  
10 or  15 minu tes . "  

Discuss ion  of Resul t s  

The incomplete  and var iab le  re- 
por t s  ob ta ined  f rom th is  yea r ' s  
work scarce ly  w a r r a n t  d r a w i n g  def-  
in i te  conclusions,  a l though  in the  
case of  Tal low Soap the average 
resu l t s  a f t e r  the  f if th wash ings  in- 
d ica te  a def ini te  improvemen t  of 
de t e rgency  wi th  inc rease  in tem-  
pe ra tu re ,  while  wi th  Olive Cast i le  
Soap the  ave r a ge  resu l t s  indica te  
ve ry  l i t t le  change  of de t e rgen t  
value wi th  increase  in the  t emper -  
a t u r e  of  the  w a s h i n g  tes t .  

The resu l t s  of th i s  y e a r ' s  work,  
whi le  a d m i t t e d l y  incomplete  and 
t en ta t ive ,  ind ica te  t ha t  wi th  the  
p r e sen t  f o rm  of de t e rgency  tes t  
(1) the  same i nve s t i ga to r  finds 
ve ry  l i t t le  difference between the~ 
soaps t e s ted  and (2) d i f ferent  i n -  
v e s t i g a t o r s  r epo r t  qui te  va r i ab le  
resu l t s  for  the  same soap. 

I t  should be emphas ized  t ha t  al- 
though ident ica l  sets  of m a t e r i a l s  
and  w a s h i n g  machines  were  used 
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by the var ious members  of the 
committee,  the technique of the in- 
volved and lengthy  processes of 
soiling, repeated washings  and 
t ' insings and par t icu la r ly  the match-  
ing of color of the soiled and wash- 
ed cloths unavoidably  involves the 
personal  equat ion to such an extent  
tha t  it  is not  su rp r i s i ng  tha t  re- 
sults reported by different  invest i -  
gators  are not  un i form.  

Replies f rom a ques t ionna i re  ad- 
dressed to members  of the com- 
mit tee  resul ted in a pract ical ly  
unan imous  choice (1) of the Mun-  
sell Paper  Scale as aga ins t  a s tand-  
ard scale of cloths soiled wi th  In-  
dia ink and (2) approval of 12 
steps as in  the present  Munsell  
Scale as being a sa t i s fac tory  num-  
ber. Replies f rom some of the 
members  who had oppor tun i ty  to 
use sets of Dr. Walker ' s  g ray  pastes 
showed a difference of opinion, 
about equally divided, as to whether  
these pastes were preferable  to 
the Munsell Scale or not. I t  would 
seem advisable for  members  who 
have used the g ray  pastes to pass 
them on to other members  of the 
committee for t r ia l  and comment.  

The fact tha t  the use of hard  
water  for r i n s i n g  in washing  tests 
would result  in darker  cloths than  
when distil led water  is used, was 
confirmed by several other  members  
of the committee.  Hence, it  is 
clear tha t  to secure at all compar-  
able results  between collaborators,  
the use of distil led water  in  wash- 
ing and r in s ing  should be adhered 
to unless it can be shown tha t  the 
hardness  of a par t icu la r  water  sup- 
ply is such tha t  no difference re- 
sults  when it  is used in place of 
distil led water.  

The cotton sheet ing supplied by 
the cha i rman  for this  year ' s  pro- 
gram un fo r tuna t e ly  contained con- 
siderable s ta rchy filler which was 

troublesome to remove before soil- 
ing as commented upon by some of 
the members  of the committee.  In  
fu tu re  detergency work a fabr ic  
free f rom filler should be used to 
avoid difficulties of this character .  

Judg ing  by the comments  of col- 
laborators ,  the following factors  
may have influenced differences in 
resul ts  reported by inves t iga to rs :  

1. Difficulty in thoroughly  re- 
moving s tarchy filler in sheet ing  
supplied. 

2. Var ia t ions  in procedure of 
soiling, found necessary by collab- 
orators  to a t t a in  a soiled cloth of 
the prescr ibed shade. 

3. Difference in chroma be- 
tween the soiled fabr ic  and the 
s t andard  Munsell  papers, coupled 
with the probabi l i ty  tha t  var ious  
observers may not  have the same 
degree of eye sens i t iv i ty  in  match-  
ing the shades of g ray  involved. 

4. Possible effect of such fac- 
tors as t empera tu re  of d ry ing  and 
i ron ing  the soiled and washed 
cloths, and method of mak ing  up 
the soap solutions. 

The cha i rman  feels, and believes 
tha t  other members  of the commit-  
tee likewise feel, tha t  the work on 
de te rmina t ion  of detergency should 
be continued.  A s ta r t  has been 
made but  much in tens ive  work re- 
ma ins  to be done before it  can be 
definitely concluded whether  or not  
the type of detergency test  on 
which we are working  can be so 
perfected tha t  in the hands  of var i -  
ous inves t iga tors  it  will consis tent -  
ly different ia te  the de te rgent  value 
of soaps of widely different  com- 
posit ion and propert ies .  

The cha i rman  wishes to express 
his sincere apprecia t ion of the 
large amount  of t ime and effort 
devoted to the work on detergency 
by the members  of this  year ' s  com- 
mit tee  and the i r  ass is tants .  
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