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Metallic Soaps 
A Discussion of Occurrence, 
Uses and P r o p e r t i e s  

BY M. F. 

E th ink  of  soaps as the  al- 
ali sa l ts  of the  acids  con- 
a ined in fa ts .  These acids  

in combina t ion  wi th  g lyce r ine  occur 
n a t u r a l l y  in vege tab le  and an imal  
oils and  fa ts ,  and when t r e a t ed  wi th  
caus t ic  soda or  po tash  become soaps 
in the  common acceptance  of the  
t e rm,  wi th  l ibe ra t ion  of g lycer ine  
as  a by-produc t  of the  process  we 
call saponif icat ion.  W e  do not  con- 
cern  ourselves wi th  the  f a t t y  acids  
of  the  same ser ies  of lower  molecu- 
l a r  weight ,  as acetic ,  formic ,  pro-  
pionic,  but  w i th  oleic, s tear ic ,  
pa lmi t i c  and l aur ic  chiefly. W i t h  
soda, potash  and ammonia ,  t he i r  
p roduc t s  a re  soluble in water ,  pro-  
duce l a the r  in abundance  and a re  
de t e r s ive  in action.  

However ,  the re  a re  o ther  sa l ts  of 
t h e  same acids, which  a re  fo r  the  
most  p a r t  insoluble in  wa te r ,  do not  
l a t h e r  and  do not  clean. They  
possess ,  however,  p r o p e r t i e s  t h a t  
set  t hem a p a r t  in a class by  them-  
selves, have acqui red  considerable  
commercia l  value in the  pas t  and  
a re  des t ined  to p l ay  a g r e a t e r  role 
in the  fu ture .  They  a r e  the  soaps 
of  the  a lkMine-ear ths  and of the  
heavy  metals ,  ve ry  i n t e r e s t i n g  com- 
pounds  of  wonder fu l  poss ib i l i t i es .  

Me ta l l i c  Soaps  as Dr i e r s  

Some of them have been in use 
fo r  ages  wi thou t  the  knowledge  at  
f i rs t  of  the i r  composi t ion,  o n l y  of  
some of t he i r  p rope r t i e s ,  l ea rned  
of  t h r o u g h  accident  r a t h e r  t han  re-  
search.  They  a re  the  s iccat ives  or 

*Presented at the Second Fall Meeting, 
American OiI Chemists Society. 

t New York Produce Exchange Laboratory. 

LAUEO 

so-called d r i e r s  of  the  p a i n t  and  
va rn i sh  indus t r i e s .  A t  first ,  the  
oxides,  ca rbona tes  or  i no rgan ic  
sa l ts  of such meta l s  as lead, cobal t  
and  m a n g a n e s e  were  added  to oils 
l ike l inseed and tung  to a s s i s t  in 
t he i r  ox ida t ion  or d ry ing .  A t  
o r d i n a r y  t empera tu re ,  these  oils set 
too slowly fo r  most  purposes .  
Hence the  use of boi led oils in 
pa in ts .  La te r ,  the  soaps themselves  
were  p r e p a r e d  and added,  as the  
linolena~es, l inoleates ,  r e s ina t e s  and 
' t unga tes . '  These  soluble d r i e r s  act  
as ca ta lys t s  or  oxygen ca r r i e r s ,  per -  
m i t t i n g  the  en t i r e  body of the  oil to 
d ry  in a few hours  where  fo rmer ly  
a day or  two was  requi red .  I t  is 
found  t h a t  those  sal ts  a re  the  most  
effective whose meta ls  f o r m  lower  
and h i g h e r  oxides,  which  is in ac- 
cord wi th  the  t h e o r y  of ca t a ly s t s  
propounded.  On th is  sub jec t  an 
extens ive  l i t e r a t u r e  and resea rch  
have g rown  up. I t  is, t he re fo re ,  
needless to go f u r t h e r  into the  ap-  
p l ica t ion  of meta l l ic  soaps to the  
p a i n t  and  v a r n i s h  indus t ry ,  as 
be ing  too f a m i l i a r  and comprehen-  
sive a sub jec t  to discuss here.  

A desc r ip t ion  of the  man i fo ld  
uses to  which  meta l l i c  soaps a r e  pu t  
show to  w h a t  ex ten t  t hey  have al- 
r eady  es tab l i shed  t h e i r  i m p o r t a n c e ;  
and wherever  I can, I shall  indica te  
the  places where  they  m a y  apply  to  
f u r t h e r  a d v a n t a g e  or  po in t  out  pos- 
s ible uses fo r  the  fu tu re .  

The  zinc, i ron,  nickel, cobal t  and 
ch romium soaps a re  used fo r  w a t e r -  
proofing l ea the r  and canvas and in 
color ing  varn i shes .  The a luminum 
and m a g n e s i u m  soaps  go to wa t e r -  
proofing t ex t i l e  goods. A l u m i n u m  
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soaps a r e  especial ly impor t an t ,  
f inding ex tens ive  employment  in 
the  w a t e r p r o o f  s iz ing of papers ,  in 
subs t i t u t e s  fo r  leather ,  in celluloid,  
r u b b e r  and insu la t ing  ma te r i a l s ,  in 
mordan t ing ,  in oi l -emuls ions  like 
oi l -dag,  solidified oils or solid 
lubr ican ts ,  floor w a x i n g  compounds,  
po l i sh ing  p repa ra t ions ,  etc. The 
oleate is p a r t i c u l a r l y  useful  as  an 
oil th ickener .  

P h a r m a c e u t i c a l  Uses 

In  the  pha rmaceu t i ca l  l ine,  the  
mercu ry ,  lead and zinc compounds 
have long been known, chiefly as 
o in tmen t s  and plas ters .  The  s t ron-  
t i u m  soap of d ibromobehenic  ac id  is 
a subs t i t u t e  for  po tass ium bromide .  
Zinc s t e a r a t e  is f a m i l i a r  to you as 
a fac ia l  or  dus t ing  powder  fo r  the  
skin .  Lead  oleate has  g r e a t  an- 
t iqu i ty ,  hav ing  been known to Dios- 
eor ides ,  the  Greek  phys i c i an  and 
a u t h o r i t y  on Ma te r i a  Mediea.  
Copper  oleate is used in g r a n u l a t i o n  
and in ulcers.  The soaps of phar -  
macy  a re  p r e p a r e d  by t r i t u r a t i o n  
of l a rd  or suet,  or  of oleie acid,  wi th  
the  oxides of the  meta ls  and  there-  
fo re  a re  chiefly mix tu re s  of the  con- 
s i s tency  of pas tes  or o in tments .  
The  pure  soaps themselves,  how- 
ever,  a re  beg inn ing  to find a field 
of  t h e i r  own in the  d ry  s ta te .  The 
s a t u r a t e d  f a t t y  acid sa l t s  of  mer -  
cu ry  should find use as an t i sep t i c  
and ge rmic ida l  dus t ing  powders  fo r  
wounds,  w i thou t  the  toxic  effects 
of the  usual  me rcu ry  compounds.  
I ron  soaps m a y  replace to a d v a n t a g e  
in pill  o r  in emulsion f o r m  the 
va r ious  p r e p a r a t i o n s  of  p ept ized 
i ron for  in te rna l  use. S i lver  soaps,  
l ikewise,  m a y  be subs t i t u t ed  for  
p r e p a r a t i o n s  l ike a rgy ro l  t h a t  s ta in  
or  fo r  the  cau te r i z ing  of r a w  sur-  
faces  in place of the  caust ic  n i t r a t e  
or  in l ieu of the  s i lver  caseins,  pro-  
t e ins  or  vi tet l ins.  Research  along 
these  l ines should reveal  an as ton-  
i sh ing  number  of places w h e r e  the  

soaps m a y  be employed dry,  or 
emulsif ied and incorpora ted  wi th  
o ther  ingred ien ts .  

Copper  and m e r c u r y  soaps a re  
useful  in fung ic ide  s p r a y s  for  t rees  
and plants ,  in d i s in fec tan t s  and in 
an t i - fou l ing  paints .  The l a t t e r  ap-  
p l ied  to sh ip-bo t toms  p reven t  the  
g rowth  of  barnacles  by  t h e i r  poison-  
ing  action,  or p ro tec t  the  meta l  
f r om corros ion by  caus ing  these  
p a r a s i t e s  to sl ip off of t he i r  own 
weight .  Small  amounts ,  added to 
the  usual  a lkal i  soaps, a re  employed 
as an t i sep t ics .  

In  wool scour ing,  l ime is a t  t imes  
t h rown  into the  was te  suds to set t le  
out  the  f a t  wi th  the  insoluble soap 
formed.  Sal ts  of magnes ium and 
i ron  are  l ikewise used to c a r r y  down 
the  f a t t y  acids  as  soaps  t oge the r  
with the neutral portions of the 
wool fat. The mass is subsequently 
extracted with acetone or prefer- 
ably the higher ketones, dissolving 
out the neutral fat for further re- 
fining to the final lanolin of the 
drug trade. 

Dry-c l ean ing  A p p l i c a t i o n s  
Metal l ic  soaps a re  going  to be 

used cons iderab ly  more  in the  d ry-  
c lean ing  line. A t  p resen t  mag-  
nes ium oleate in pe t ro leum benzine 
is added  to the  solvents  of the  d r y  
c leaner  to p reven t  spontaneous  fir- 
ing  f rom the  s t a t i c  e lec t r ic i ty  
gene ra t ed  by the w i t h d r a w a l  of si lk 
goods f rom the bath .  In  my  own 
exper iments ,  I have found  t ha t  a 
few metal l ic  s o a p s - - n i c k e l  for  ex- 
a m p l e - i n  benzol  or ce r ta in  of  the  
lacquer  solvents,  will  produce good 
l a t h e r i n g  and de t e rgen t  effects. 
They  are,  there fore ,  of possible use 
in the  c leaning of  such fabr ics  as 
a re  i n ju r ed  by w a t e r  soluble a lkal i  
s o a p s - - a s  in the  c leaning of si lk 
and chamois .  

Occu r r ence  in  Oi ls  
Of f r equen t  occurrence  a r e  the  

l ime and i ron soaps in our own oil 
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indus t r i e s ,  though  f o r t u n a t e l y  sel- 
dom to the  ex ten t  of caus ing  ser i -  
ous annoyance.  Yet  a t  such t imes,  
t h e i r  f o r m a t i o n  accidenta l  or  in- 
c identa l  to m a n u f a c t u r i n g  pro-  
cesses, forced  des i red  a t t en t ion  to 
t h e i r  presenec,  t he i r  p rope r t i e s  and  
the  means  of  t h e i r  removal .  Other-  
wise  we would never  know about  
them. In  olive oil toots ,  for  ex- 
ample,  l ime soaps occasional ly  occur 
in sufficient amount  to w a r r a n t  re-  
jec t ion  of sh ipments .  Being  soluble 
in carbon b isu lphide  or  w a r m  ether ,  
t he  soaps pass  t h r o u g h  the  f i l t ra-  
t ion med ia  conceal ing the i r  pres-  
ence on the  usual  fo rm of ana lys i s  
fo r  mo i s tu re  and impur i t i e s  and 
soap color r equ i red  by the  t rade .  
The appea rance  of the  toots  reveal  
l a rge  amounts  by t h e i r  s l iminess,  
pa s t i nes s  or semi-so l id i ty  when they  
should be p rac t i ca l ly  l iquid.  As a 
rule, toots  show normal ly  only a 
ba r e  t r ace  of l ime, g iv ing  on igni-  
t ion  one t en th  or two t en ths  of one 
pe r  cent  of ash,  which  should be 
p rac t i ca l ly  all i ron oxide. Abnor -  
mal  content  of l ime soap a r i ses  
poss ib ly  f rom the  use of l ime oxide 
or  ca rbona te  in the  l as t  p r e s s ing  
of  the  olive marc  to  reduce the  
ac id i ty  of the  commercia l  oil ob- 
ta ined ,  and  the  subsequent  carbon 
b i su lph ide  ex t rac t ion  of the  res idue  
fo r  su lphur  oil or  t oo t s ;  the  l ime 
soaps produced d isso lv ing  and re- 
m a i n i n g  in the  oil. 

Tanks ,  drums,  pipel ines ,  etc. will  
f u r n i s h  under  careless  condi t ions  
the  rus t  to combine wi th  oil to  pro-  
duce i ron  soaps t ha t  darken  the 
color of oils, a t  t imes  sufficiently to 
affect acceptance  of  del ivery.  Wi th  
f a v o r i n g  condi t ions  of h igh  tem- 
pe ra tu r e ,  mo i s tu re  and long contact  
even wi th  low acid  oils, the  oxides 
become suspended  in the  oil p a r t l y  
mechanical ly ,  p a r t l y  colloidally,  and 
the re  is pa r t i a l  solut ion as  soap  as 
well. In  the  l a t t e r  case, we say  tha t  
the  color of the  oil has been fas t -  

ened. F i l t r a t i o n  will ,  t he re fo re ,  
not  l igh ten  the  color in the  severe  
case. P a r t i a l  saponif ica t ion wi th  
soda ash  or  lye will  remove th is ,  as  
will  the  use of hydrochlor ic ,  oxalic 
or  phosphor ic  acids.  In  our  labora-  
tory ,  we have had  a few sh ipmen t s  
of pa lm-kerne l  oil, sold on color as 
one cons idera t ion ,  thus  da rkened  by 
i ron  soaps.  I t  is s u r p r i s i n g  wha t  
an ins igni f icant  amoun t  of  i ron  soap 
will  do to discolor  an oil. I have  

h a d  a few ins tances  of  edible  olive 
oil also da rkened  by i ron  in solu- 
t ion,  t h r o u g h  the  use of i n f e r i o r  
drums.  On long s t and ing ,  the  oil 
c lar if ied s o m e w h a t  because  of the  
se t t l ing  of i ron  oxides,  o r ig ina l ly  
in such a fine s t a t e  of suspens ion  as  
to be invisible ,  bu t  t he  soap in solu- 
t ion r ende red  the oil too da rk  fo r  
o ther  t han  technica l  purposes  unless  
capable  o f  be ing  t r e a t e d  by  h a r m -  
less methods .  

L ime  soaps a re  also to be found  
in inedible  ta l lows and greases ,  and 
we as chemis t s  de t e rmine  t h e i r  
amoun t  as soluble i m p u r i t i e s  by 
igni t ion ,  and ca lcula t ion  of the  ash 
back to  the  soap basis .  

M e t a l l i c  Soaps  as Emul s i f i e r s  

In  the  h y d r o g e n a t i o n  of oils, 
small  amounts  of  nickel  soaps  a r e  
fo rmed  f rom the  reac t ion  involved 
a t  h igh  t empe ra tu r e .  I t  has  been 
sugges ted  to use nickel  soaps,  and  
also m i x t u r e s  of nickel  and i ron  
or  copper  soaps of f a t t y  acids  as  
ca t a ly t i c  agen t s  to p romote  in t i -  
ma te  contact  be tween ca t a lys t  and  
oil in th i s  process.  

One of the  most  i m p o r t a n t  prop-  
e r t i es  of soap is i t s  ab i l i t y  to fo rm 
emulsions.  The a lkal i  soaps have 
been used ex tens ive ly  fo r  such. Of 
the  insoluble soaps, l ime and a lumi-  
num are  thus  chiefly employed.  The  
t ex t i l e  i n d u s t r y  d raws  on the  for -  
mer  for  so f t en ing  agents ,  the  pe t ro-  
leum i n d u s t r y  on the l a t t e r  type  fo r  
lubr ican ts .  I have found  t ha t  ord i -  
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n a r y  soda soap will  emuls i fy  i ts  
we igh t  or  over  of f r ee  s t ea r ic  acid 
to which  w a t e r  can  be added  in 
l a r g e  amount ,  and  the  r e su l t ing  
p roduc t  wil l  s t and  up as  a s i lky 
paste ,  'gel '  o r  emuls ion accord ing  to 
the  di lut ion.  Th is  emuls ion  is 
qu i te  du rab le  and fa i l s  to b reak  
under  severe  condi t ions .  

The usual  emuls ions  a r e  of oil 
d i spersed  in w a t e r  w i th  a small  
amoun t  of water - so lub le  soap to 
keep the globules  of  oil f r om coa- 
lescing. W i t h  meta l l ic  soaps,  we 
m a y  reve r se  t he  p rocedure  and dis-  
perse  w a t e r  in oil. Solidif ied oils, 
solid l ub r i can t s  and  cu t t i ng  com- 
pounds  m a y  thus  be formed.  

I r e m e m b e r  in connect ion wi th  
lubr ica t ion ,  the  sol ic i tude wi th  
which a pe t ro leum oil was  once 
examined  fo r  saponif iable  ma t t e r ,  
because i t  was then  bel ieved t h a t  
an imal  or vegetable  f a t s  p re sen t  i n  
such an oil would cause g u m m i n g  
under  f r i c t ion ,  and  the  ac id  pres-  
en t  or produced by  hydro lys i s  
would corrode  bea r ings  and  the 
metal l ic  p a r t s  of contact .  Research  
into w h a t  cons t i tu tes  the  'o i l iness '  
of  oils, whe reby  they  lubr ica te ,  has  
evolved the  so-called ' ge rm '  process  
in lubr ica t ion ,  based on s tudies  of 
c ap i l l a r i t y  and su r f ace  tension.  I t  
is no longer  t hough t  t h a t  a sapon- 
ifiable f a t  is object ionable ,  but  on 
the  c o n t r a r y  i t  is held advan-  
tageous.  So now, we incorpora te  
f a t t y  compounds or  be t t e r  st i l l ,  
sma l l e r  amoun t s  of  f a t t y  acids  in 
p rope r  p ropor t i ons  fo r  the  var ious  
types  of lubr ican ts ,  as  s team tu r -  
bine,  cyl inder ,  cup, etc. These 
help to sp read  the oil into minu te  
places and wet  sur faces  t ha t  were  
not  so efficiently reached before .  I t  
was a known though  pecul ia r  fac t  
t h a t  the  f a t t y  oils were  be t t e r  lub- 
r i can t s  in  gene ra l  t ha t  the  minera l  
oils, t hough  why  was  then  un- 
known. 

To overcome the  object ion t h a t  
s t i l l  pe r s i s t s  to a small  degree  of  
the  corros ive  and  gumming  effects 
of  saponif iable  fa ts ,  even wi th  the  
inc reased  lubr i ca t ion  t ha t  now re-  
su l t s  f r om t h e i r  inclusion,  meta l l ic  
soaps  may  be subs t i t u t ed  in p a r t  
o r  e n t i r e t y  fo r  the  fa ts .  As  emul-  
s ions  wi th  mine ra l  oils, they  main-  
t a i n  cont inuous  and p e r m a n e n t  
films, w e t t i n g  the  sur faces  of con- 
t ac t  and  s p r e a d i n g  bet ter ,  due to 
the  decreased  in t e r r ac i a l  tens ion  be- 
tween  oil and  meta l  because of t h e i r  
presence.  Hence,  I look for  a g r ea t -  
er  f u t u r e  fo r  the  meta l l ic  soaps in 
lubr ican t s .  

To the  analys t ,  encumbered  wi th  
the  convent ional  t es t s  of an unde- 
c is ive na tu r e  due to  the  ingenu i ty  
w i th  which  a du l t e r a t i on  and ad- 
m i x t u r e  a re  now pract iced,  the  use 
of  meta l l ic  soaps in his  work  should 
come as a godsend.  The t e a r i n g  
down of oils into t he i r  cons t i tuen t  
f a t t y  acids  and  the  de te rmina t ion  
of t h e i r  u l t ima te  composi t ion a re  
his  final and  a lmos t  inevi table  re- 
so r t ;  fo r  no longer  do iodine values,  
etc., give h im the  subs tan t i a l  evi- 
dence needed to ad judge  an oil. By 
p r e p a r i n g  the meta l l ic  soaps of the  
mixed  acids  and s e pa ra t i ng  them 
by the  a p p r o p r i a t e  solvents, he is 
in a f a i r  pos i t ion  to prove adul te r -  
a t ion  and pu t  the  oil bootIegger  in 
a t i g h t e r  pos i t ion  than  his re la t ive  
of  ano the r  line. 

Deve lop  New C h l o r o p h y l l  

The  firm of Dr. F.  Wilhelmi ,  
Taucha  Bez, Leipzig ,  Germany,  has  
succeeded in p roduc ing  a wa te r  sol- 
uble powdered  Chlorophyll  which 
is now being  m a n u f a c t u r e d  com- 
merc ia l ly .  In  th i s  form, the chloro- 
phyl l  is sa id  to  be th ree  t imes  as  
s t r o n g  as  is  the  usual  pas te  fo rm  
now in genera l  use in the  oil and  
a l l ied  indus t r ies .  


