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W 
r H E N  p r e s e n t i n g  t h e i r  car -  
bon black t e s t  for  the  "de- 
t e r g e n t  ac t ion"  of  soaps 

McBain,  H a r b o r n e  and K ing  1 sur -  
mi sed  t h a t  the  effect of  a soap on 
carbon  black m i g h t  be to a ce r t a in  
ex ten t  specific and  not  wholly par -  
allel w i th  i t s  effect on oily ma t t e r .  
To se t t le  th i s  ques t ion  the  w r i t e r  
has  u n d e r t a k e n  compara t i ve  ex- 
p e r i m e n t s  involv ing  the  f i l t ra t ion  
of  oil emuls ions  and of carbon b lack  
suspended  in soap solut ions.  

W i t h  except ions  to be noted,  the  
technic  was  s im i l a r  to  t ha t  p rev i -  
ous ly  used 2 in expe r imen t s  upon 
carbon  black. Quan t i t i e s  of  20 cc. 
of  va r ious  d i lu t ions  of a s tock soap 
so lu t ion  in t e s t  tubes  were  heated,  
a f t e r  complete  solut ion and mix ing ,  
fo r  0.5 hour  a t  a t e m p e r a t u r e  a t  
l eas t  10 ~ C. h i g h e r  than  the  p ro-  
j e c t ed  t e m p e r a t u r e  of the  tes t .  
The tubes  were  t r a n s f e r r e d  to the  
special  w a t e r  ba th ,  desc r ibed  in 
the  p rev ious  paper ,  in which  they  
we re  a g i t a t e d  20 m i n u t e s  and  l e f t  
a t  r e s t  10 minutes .  The cha rges  of  
oil  or  of  carbon  black were  then  
added  and the  tubes  were  ro t a t ed  
a t  20 to 22 r.p.m, fo r  40 minutes ,  
a f t e r  which  the  conten ts  were  
f i l te red  t h r o u g h  s t a n d a r d i z e d  fi l ter  
p a p e r s  conta ined  in funne ls  im- 
m e r s e d  in t he  same w~te r  ba th .  
The  t e m p e r a t u r e  of the  ba th  was  
held  cons t an t  f r o m  the  f i rs t  im- 
m e r s i on  of  t he  tubes  unt i l  all the  
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f i l t ra tes  had  been collected. The  
q u a n t i t y  of oil or  of ca rbon  black 
found  in a fixed f irst  po r t i on  of  
each f i l t ra te  was  t aken  as  a c r i -  
t e r ion  of  the  emu l s i fy ing  or  de- 
f locculat ing power  of the  corre-  
spond ing  soap solution.  

E m u l s i f i c a t i o n  of  Oi l  

The oil was  t aken  f rom a s ingle  
con ta ine r  of  l axa t ive  mine ra l  oil 
which  had  been found  f ree  f rom 
acid  and  to suffer  no change  in 
we igh t  a t  105 ~ C. The  cha rge  em- 
ployed was  the  q u a n t i t y  de l ivered  
by  the  same wide- t ipped  1 cc. p ipe t ,  
w i th  i t s  s tem wiped  dry,  in  an out-  
flow t ime  of 1 minute .  The  fi l ter  
pape r s  were  se lected to  pass  10 cc. 
w a t e r  a t  room t e m p e r a t u r e  w i t h i n  
18 to 23 seconds a f t e r  20 cc. had  
been poured  on. The  volume of  
each f i l t ra te  was  10 cc. Th is  was  
r i n sed  w i th  hot  w a t e r  into a sep- 
a r a t o r y  funnel ,  acidif ied w i th  hy-  
drochlor ic  acid  and cooled. The  to- 
t a l  oil and  f a t t y  acid  was  e x t r a c t e d  
by  e ther ,  washed  f ree  f rom mine ra l  
ac id  and  we ighed  a f t e r  d r y i n g  to 
cons tan t  we igh t  a t  105 ~ "C. Neu-  
t r a l  alcohol and  pheno lph tha le in  
were  nex t  added  to  the  r e s idue  and 
the  f a t t y  acid  was  de t e rmined  by  
t i t r a t i o n .  Thus  the  we igh t  of  the  
oil was  found  by  difference,  a p ro-  
cedure  ea r l i e r  employed by  Gur-  
wi t sch  8. Bo th  p a l m i t a t e s  and  
oleates  c a r r i e d  so l i t t le  oil t h r o u g h  
the  f i l ter  p a p e r  t h a t  the  work  had  
to be confined to s t ea ra t e s .  

Experiment 1. The resu l t s  a f -  
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Fig.  1 

Oi l  and  N e u t r a l  Sodi- 
um S tea ra t e  at  70 ~ 
C. in Exper imen t  1. 

F ~ o r i z o n t a l - -  Norma l  Z0 
ity of soap. 

V e r t l c a l - - M g .  in  10 
cc. f i l trate.  

C u r v e  I - - S t e a r i c  
acid.  

Curve  I I ~ O i l .  
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forded by neu t r a l  sodium s teara te  
a t  70 ~ C. are given in  F i g u r e  1, 
and those at  60 ~ C. and at  50 ~ C. 
in F i g u r e  2. At  50 ~ C. no fi l trate 
was found  to conta in  more t h a n  2 
mi l l ig rams  stearic acid. 

Experiment 2. Alkal ine solu- 
t ions  of sodium s teara te  were 
tested at  70 ~ C. by the procedure 
of Expe r imen t  1. Results  are 
g iven in F i g u r e  3. The curves for  
f a t t y  acid in  presence of 0.002 and 

0.005 N excess sodium hydroxide 
pract ical ly coincided wi th  Curve I, 
and  this,  i t  will be noted, is prac-  
t ically superposable upon Curve I 
of F i g u r e  1. 

Experiment 3. In  th is  experi-  
men t  the soap solut ions conta ined  
0.005 N stearic  acid in  excess. The  
tubes  were first  charged wi th  5 cc. 
of a solution of 1.1376 g. s tear ie  
acid in 200 cc. alcohol, then  the  
alcohol was expelled by heat,  first 
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Oil  and Neu t r a l  Sodi- 
um S tea ra te  a t  60  ~ 
and  5i) ~ C. i n  Exper i -  

ment.  I. 
Hor i zon t a l  - -  Normal -  

i ty of soap. 
V e r f i c a l - - M g .  in 1{) 

cc. f i l t rate .  

Curve  I - - S t e a r i c  acid 
a t  60 ~ C. 

Ctrrve H - - O i l  a t  60* 
C. 

Curve III--Oil at 
50 ~ C. 

1 
0.0~1, 005 
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in a w a t e r  ba th  and finally in an 
oven. A f t e r  be ing  f u r t h e r  cha rged  
wi th  neu t r a l  soap solut ion the  tubes  
were  ca r r i ed  t h r o u g h  as in E x p e r i -  
m e n t s  1 and 2 except  t h a t  d u r i n g  
the  p r e l i m i n a r y  hea t  t r e a t m e n t  
t h e y  were  v igorous ly  shaken  twice  
to d i s t r i b u t e  t he  excess s t ea r i c  
acid. The  r e su l t s  a r e  g iven  in F i g -  
ure  4, in which  t h e  scale of  the  or-  
d ina t e s  is only one- four th  the  scale 
in F i g u r e s  1, 2, and  3. 

140r- 

Fig.  3 

Oil and Aklal ine 
Sodium Stearate in 

Experiment  2. 
Horizc~tal  - -  Normal- 

ity of soap. 
Ver t i ca l - -Mg.  in 10 

cc, filtrate. 
Curve I - - S t e a r i c  acid 
in presence of 0.001 

N excess NaOH. 
Curve I I  ~ O'il in 
presence of 0.001 N 

excess NaOH.  
Curve  I I I - - O i l  in 
presence of 0.002 N 

excess NaOH.  
Curve I V - - O i l  in 
presence of 0.005 N 

excess N a O H .  

| 

0.0~ O,OS 

In  the  c i ted  work  on carbon  black 
the  w r i t e r  d e m o n s t r a t e d  t h a t  a 
soap solut ion m a y  show two peaks  
of  def locculat ing power.  The  an-  
t e r i o r  peak,  a t  the  lower concent ra -  
t ion,  was  a t t r i b u t e d  to the  ac t ion 
of  soap anions ,  t he  p o s t e r i o r  to t he  
ac t ion  of  s imple  soap molecules.  I t  
now appea r s  t h a t  soap solut ions  
m a y  show two peaks  of  emu l s i fy ing  
power  also. 
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Oil and Acid Sodi- 
um Stearate at  70 ~ 
C. in Exper iment  3. 80 
Horizontal  - -  Normal- 

i ty of soap. 
Ver t i ea l - -Mg.  in  10 60 

ee. filtrate. 
Curve  I - - S t e a r i c  

acid. 70 
Curve I I - - O i l .  

~-0 

! I 

0.01 O.tO~ O.L03 0.04- 

i 

@ 

t~v 

0.05 



18 

1.5 

Fig.  5 

Colored Oil and Sodi- 
um Stearate at 70* C. 1.0 

in Exper iment  4. 
Horizontal  - -  Normal- 

i ty of soap. 
Vertical  - -  Mg. color 

in 10 ce. filtrate. 

Curve  I - -  Neutral  0.5 
stearate. 

Curve  I I - - S t e a r a t e  
plus .O1N excess �9 

NaOH.  

1 

I l l l 
0.01 0.0P 0.03 0.0~- 0.05 

The  D i s t r i b u t i o n  of a Color  
Experiment ~. The foregoing  

method of a r r i v i n g  at  the weight  
of oil carr ied  th rough  each filter 
is so tedious tha t  an a t t empt  was 
made to employ an oil-soluble color 
as an indicator  for  the concentra-  
t ions  of oil in the filtrates. A so- 
lu t ion  of 1 g r a m  of d imethylami-  
doazobenzene ( " b u t t e r  yellow") in 
100 cc. of the mine ra l  oil was used 
ins tead  of plain oil. Af t e r  the 10 
cc. of each fi l trate had  been col- 
lected and r insed  wi th  hot water  
into a separa tory  funnel ,  5 cc. con- 
cen t ra ted  hydrochloric  acid was 

added and a f te r  cooling, 25 cc. 
pe t ro leum ether  or ethyl ether.  
Then  the color was completely ex- 
t rac ted  by successive wash ings  
wi th  di luted (1 :3)  hydrochloric 
acid, the extracts  be ing received in  
100 cc. g radua ted  flasks. The con- 
tents  of the flasks were made to 
the mark  and filtered th rough  plugs 
of cotton, wi th  re jec t ion of the 
first r unn ings .  The quan t i t y  of col- 
or in each fi l trate was de te rmined  
colorimetrical ly in  e i ther  a colori- 
meter  or Nessler  tubes aga ins t  a 
standar.d obtained by p ipe t t ing  1 
cc. of the colored oil direct ly into a 
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Fig.  6. 

Colored Oil and Neu- 
tral  Fotass ium Pa|-  
mitate at 40 ~ C. in 

Experiment  4. 
Horizontal  - -  Normal- 

i ty of soap. 
Vertical - -  2r color 

in 10 cc. filtrate. 
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separatory tunnel, extracting with 
acid and making to a volume of 
2 0 0  ec.  w i t h  t h e  d i l u t e d  h y d r o -  

c h l o r i c  a c i d .  T h e  r e s u l t s  o b t a i n e d  

o n  n e u t r a l  a n d  a l k a l i n e  s o d i u m  

s t e a r a t e  a t  70  ~ C. a r e  g i v e n  i n  F i g -  

u r e  5 a n d  t h e  r e s u l t s  o n  n e u t r a l  

p o t a s s i u m  p a l m i t a t e  a t  40  ~ C. i n  

F i g u r e  6. 

I t  i s  e v i d e n t  t h a t  w i t h  i n c r e a s i n g  

c o n c e n t r a t i o n  o f  s o a p  t h e  q u a n t i t y  

Fig. 8. 2.0 
Naked Carbon Black 
and Acid and Alka- 
line Sodium Stearate 
at 70 ~ C. in Exp. 6. 
Horizontal - -  Normal- 

ity of soap. 
Vertical--~Color ra- I 0 

rio" of filtrate. 
Curve I - - In  presence 
of 0.005 N excess 

NaOH. 
Curve I I - - I n  presence 
of 0,002 N excess 

NaOH. 
Curve I I I  - -  Neutral 
soap (from Figure 7). 
Curve IV-- In  pres- 
ence of .005 N ex- 

cess stearie acid. 

Fig. 9. 

Oiled Carbon Black 
and Neutral Sodium I 0 
Stearate at 70 ~ , 60 ~ " 
and 50 ~ in Ekp. 7. 

Horizontal--Normal- 
ity of soap. 

Vertical--"Color ra- 
tio of filtrate. 

Curve I--at  70 ~ C. 
Curve I I - -a t  60 ~ C. 

Curve I I I - - a t  50 ~ C. -, 

�9 I 

Fig. 7. 
Naked Carbon Black 
and Neutral Sodium 
Stearate at 70 ~ , 60 ~ 
and  50 ~ C. in  E x -  

o e r i m e n t  5. 
Horlzonta]--Nor mal- 

ity of soap. 
Vertical--"Color 
ratio" of filtrate. 

Curve I--at  70 ~ C. 
Curve l l - - a t  60 ~ C. 

Curve I I I - - a t  50 ~ C. 

01~. O.05 

o f  c o l o r  a p p e a r i n g  i n  t h e  f i l t r a t e  

b e c o m e s  i n c r e a s i n g l y  o u t  o f  p r o -  

p o r t i o n  t o  t h e  o i l  f o u n d  t o  b e  c a r -  

r i e d  t h r o u g h  i n  E x p e r i m e n t s  1 a n d  

3. A p p a r e n t l y  c o l l o i d a l  s o a p  i n  t h e  

a q u e o u s  p h a s e  e x t r a c t s  c o l o r  f r o m  

t h e  o i l  p h a s e .  T w o  i m p o r t a n t  c o n -  

s e q u e n c e s  f o l l o w .  F i r s t ,  a m e t h o d  

o f  t h i s  s o r t  o f f e r s  l i t t l e  p r o m i s e  f o r  

t h e  l a b o r a t o r y  c o m p a r i s o n  o f  t h e  

e m u l s i f y i n g  p o w e r s  o f  d i f f e r e n t  

0,01 0.0;' 0.03 O. Oa. 0.05 

O.Ot ' 0 . 0~  0.03 O,IOA . 0.05 
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soaps;  second, the relat ive effects 
of soaps in p romot ing  the f ad ing  
of cer ta in  dyed goods may be f a r  
f rom parallel  wi th  the i r  powers to 
cleanse the goods. 

Naked  Ca rbon  Black 

The carbon black employed was 
the same as in previous work. 
Tubes  of the soap solut ions were 
prepared  exactly as a l ready de- 
scr ibed in the work on emulsions.  
Each was charged wi th  0.5 g r a m  
of the black and the contents  were 
filtered on s imi lar  s tandardized  
papers  a f te r  40 minu tes  ag i ta t ion .  
Each fil trate was collected un t i l  the 

1.0 

1 ! 
o.oE 0.02 

Fig.  10. 

N. Evident ly  the effect of temper-  
a ture  upon the power of neu t ra l  so- 
d ium s teara te  to deflocculate naked 
carbon black does not  appear  very 
closely parallel  wi th  its effect upon 
the power of the same soap to 
emuls i fy  oil as indicated in  F i g u r e s  
1 and 2. As a deflocculant i t  
seemed even more powerful  at  50 ~ 
C. t han  at  70 ~ C., while as an 
emulsifier its power at  50 ~ C. was 
a small f rac t ion  of i ts  power a t  
70 ~ C. 

Experiment 6. Results  on naked 
carbon black t rea ted  at  70 ~ C. wi th  
alkaline or acid sodium s teara te  
are given in F i g u r e  8. The curve 

)r 

0.03 0.0~ ~ 0.05 

Oiled Carbon Black and Acid and Alkal ine  Sodium Steara te  at 70 ~ C. 
in Expe r imen t  8. 

Hor i zon ta l - -Nol :ma l i ty  of soap. 
V e r t i c a t - - " C o I ~ r  ra t io"  of  filtrate, 

Curve  I - - I n  presence of 0.005 N. excess  N a O H .  
Curve  I I - - I n  presence of 0.005 N .  excess  s tearie  acid. 

top of the meniscus  reached the 7 
cc. mark  on the graduate .  Each 
was appropr ia te ly  di luted with an  
alkal ine solut ion of po tass ium 
oleate and compared in a color- 
imeter  under  artificial  l ight  wi th  
the cobalt-nickel-copper s t anda rd  
solution described in  the  first paper. 
The resul ts  were calculated to the 
"color ra t io"  for  each fil trate made 
to a s t anda rd  volume of 100 cc. 

Experiment  5. Results  on naked 
carbon black wi th  neu t ra l  sodium 
s teara te  a t  70 ~ 60 ~ and  50 ~ C. are  
g iven in  F i g u r e  7. The curve at  
70 ~ C. was f u r t h e r  found  to r u n  on 
a level f rom 0.05 N to at  least  0.10 

for neu t ra l  s t ea ra te  is also t r ans -  
fe r red  f rom F i g u r e  7. The soap 
clearly appears  a more powerful  de- 
flocculant of naked carbon black 
wi th  increas ing  alkal ini ty .  This  
is the direct  reverse of the effects 
noted upon the emulsif ication of 
oil at  70 ~ C. in F i g u r e s  1, 3, and  4. 

E x p e r i m e n t s  wi th  Oiled C a r b o n  
Black  

F i f t y  g rams  of the same carbon 
black previously used was s t i r red  
wi th  a spatula  in to  a soIution of 
10 g rams  of the mine ra l  oil in  about  
250 cc. pet roleum ether  conta ined  
in a s tout  beaker. The solvent was 
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cau t ious ly  evapora t ed  off below the  
bo i l ing  po in t  and  the m a t e r i a l  was  
finally well d r i ed  a t  105 ~ C., w i t h  
f r e q u e n t  s t i r r i n g  d u r i n g  the  whole 
process .  The oiled black was  
b r u s hed  t h r o u g h  a 100-mesh sieve 
and  t ho rough ly  mixed.  I t  was em- 
ployed in exact ly  the  same m a n n e r  
a s  the  naked  black, the  we igh t  used 
in each t e s t  be ing  0.6 g ram,  corre-  
spond ing  to 0.5 g r a m  of the  o r ig i -  
na l  black. 

Experiment 7. Resul t s  on the  
oi led black a t  70 ~ 60 ~ and 50 ~ C. 
a re  g iven in F i g u r e  9. The  much 
lower  def locculat ing power  a t  50 ~ 
C. than  at  70 ~ C. is  s igni f icant  
when compared  wi th  the  s imi l a r  
behav io r  of emuls ions  ( F i g u r e s  
1 and 2) and the  opposi te  behav io r  
o f  naked  black ( F i g u r e  7) .  

Experiment 8. Resul t s  on the  
oi led black in presence  of excess 
sod ium hydrox ide  or  s t ea r ic  acid  
a r e  shown in F i g u r e  10. In  com- 
pa r i son  wi th  the  s im i l a r  curves  fo r  
naked  black ( F i g u r e  8) ,  t h a t  fo r  
the  acid soap is s ign i f ican t ly  
h igher ,  whi le  t h a t  fo r  a lkal ine  soap 
is no tab ly  depressed,  a behav io r  
co r r e spond ing  in o rde r  wi th  the  be- 
hav io r  of oil emuls ions  ( F i g u r e s  3 
and 4) .  

In  conclusion, i t  t h e r e f o r e  ap- 
pea r s  t h a t  the  carbon  black tes t ,  
employ ing  naked  carbon  black, can 
not afford ve ry  usefu l  ind ica t ions  
of the  re la t ive  powers  of  va r ious  
soaps to emuls i fy  oil. The  employ-  
meri t  o'f oiled carbon b lack  offers 
more  promise .  But  a g rave  f a u l t  
in technic  m u s t  be f irst  overcome. 
Dur ing  f i l t ra t ion  the  l a r g e r  p a r t i -  
cles of black tend  to  se t t le  upon the  
f i l ter  and  to  themselves  cons t i tu t e  
a f i l te r ing  m e d i u m  of  less p o r o s i t y  
t han  the  paper ,  so t h a t  a se l f -c lear-  
ing  f i l ter  wil l  have to be devised.  
The  work  on oil emuls ions  is  prob-  

ab ly  not  so sub jec t  to th i s  c r i t i c i sm  
because  the  l a r g e r  globules  of  oil 
t end  to r ise  and leave the  f i l ter  
clear.  

S u m m a r y  

Compar i sons  were  made  of  the  
e m u 1 s i f y i n g or  def locculat ing 
powers  of soap solut ions  as  meas-  
u red  by  the p ropor t i ons  of (1)  
mine ra l  o i l  (2) oil-soluble color, 
(3) naked  carbon black, and  (4)  
oiled carbon black, c a r r i e d  t h r o u g h  
fi l ter  pape r s  under  s t a n d a r d  condi-  
t ions.  The resu l t s  ind ica te  no close 
para l le l  be tween the  emuls i f icat ion 
of oil, the  d i s t r i b u t i o n  of oil-so- 
luble color, or  the  deflocculat ion of 
naked  carbon black. The  use of  
oiled carbon black as  a t e s t  ob jec t  
for  d e t e r m i n i n g  emu l s i fy ing  power  
offers some p romise  p rov ided  an 
a p p r o p r i a t e  technic  can be devised.  

L. C. W H I T O N  I N  E U R O P E  

Louis  C. Whi ton ,  r e p r e s e n t i n g  
E d o u a r d  Bata i l l e  in the  Un i t ed  
S t a t e s  l e f t  on J a n u a r y  8th fo r  Eu-  
rope.  Mr. Whi ton  will  make  his  
h e a d q u a r t e r s  a t  P a r i s  and  will  
spend the  nex t  two months  inspect -  
ing  severa l  up to da te  Vegetable  
Oil Ref ining p lan t s  which use the  
Ba ta i l l e  Vacuum N e u t r a l i z i n g  and  
Vacuum Bleach ing  Sys t ems  and 
also severa l  new p lan t s  which  a re  
us ing  non- inf lammable  solvents  fo r  
the  ex t r ac t i on  of  oil seeds. An-  
o the r  pu rpose  of  the  t r i p  is  to in-  
spect  and  become f a m i l i a r  w i th  zhe 
recen t  improve me n t s  on the  Ba ta i l -  
le Supe r -Deodor i ze r  which  has  
added  to  i t s  h igh  vacuum equip-  
merit,  means  fo r  ob t a in ing  h igh  
t e m p e r a t u r e s  w i th  t he  oil, when,  as 
is  f r equen t ly  the  case w i th  A m e r i -  
can Oils, th i s  is  found  advisable .  


