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Organic Peroxides as Bleaching 
Agents 

Their Application in the Oil and Fat Industries 
BY F. VISSE:R'T HOOFT 

B 
L E A C H I N G  is the  a r t  of  
e l imina t ing  color ing m a t t e r s  
f rom produc ts  which gen- 

e ra l ly  have a vege tab le  o r  an ima l  
or ig in .  

The methods  used in b leaching 
a re  mos t ly  ox ida t ions  or  reduc t ions  
by  which the  color ing m a t t e r s  a re  
changed  into colorless compounds 
which  a re  e i the r  ha rmles s  o r  which  
can be e l imina ted  easi ly.  Besides  
these  methods  we have b leaching  
methods  by  adsorp t ive  means .  

I t  m a y  be well to men t ion  here  
the  words  of Lewkowi tsch  who 
says :  "Too much s t ress  cannot  be 
l a id  on the necess i ty  of r e g a r d i n g  
the  b leaching  of each ind iv idua l  
oil or f a t  as a p rob lem sui generis, 
and  of recogniz ing  t h a t  the  proces-  
ses adopted  on a m a n u f a c t u r i n g  
scale mus t  v a r y  g r ea t l y  w i th  the  
n a t u r e  of each ind iv idua l  oil or 
f a t . "  

Coloring Matters in Oils 
In solving the  p rob lem of bleach-  

i ng  a ce r t a in  oil we f irst  mus t  t r y  
to  de te rmine  the  exact  n a t u r e  of 
the  color ing ma t t e r s .  U n f o r t u n -  
a te ly  the  chemis t ry  of these  sub- 
s tances  is s t i l l  a field wide open fo r  
specula t ion .  In  an imal  and  vege- 
t ab le  t i ssues  we find in the  cells, 
t oge the r  wi th  the  oil, color ing p ig-  
men t s  which  a re  named  chromoli -  
poids.  Th is  name is to  be p r e f e r r e d  
over  the  old name of l ipochromes  
(See Pa lmer ,  Caro t ino ids  and Re- 
l a t ed  P igmen t s .  p. 18) .  

The red  or yellow color of  a re-  

fined oil or f a t  is fo r  the  g r e a t e r  
p a r t  due to  these  chromol ipoids .  
V e r y  few of these  chromol ipoids  
a r e  known in the  chemical ly  pu re  
s ta te .  Tswe t t  d i s t i ngu i shes  a class 
of chromol ipoids  which  he  calls 
ca ro t ino ids  and in which  he b r i n g s  
all the  va r ious  chromol ipoids  which  
a re  chemical ly  and gener ica l ly  re -  
l a ted  to caro t in ,  l i e  des igna te s  as  
ca ro t ins  all those  chromol ipoids  
whose cons t i tu t ion  and p rope r t i e s  
show them to be hyd roca rbons  and 
as xan thophyl l s  all those  whose con- 
s t i t u t i on  and p r o p e r t i e s  show them 
to be oxy-hydroca rbons  and which 
a r e  chemical ly,  as well as gene r i -  
cally, re la ted  to  caro t in .  P a l m e r  
also adopts  th is  t e rmino logy  in his  
book:  "Caro t ino ids  and Re la ted  
P i g m e n t s . "  (A.  C. S. Monograph  
Ser ies )  

The two ca ro t ino ids  which  a r e  
bes t  known as defined chemical  in- 
d iv idua ls  a re  ca ro t in  and xantho-  
phyll .  Ca ro t in  has  the  f o r m u l a  
C40H~; Xan thophy l l  has  t h e  fo rm-  
ula C4oH560 2. 

Both of these  subs tances  a re  
h igh ly  u n s a t u r a t e d  and ca ro t in  is 
r epo r t ed  to be able to abso rb  twelve  
a toms  of oxygen in i ts  molecule. 
This  ox ida t ion  is a t  the  same t ime  
a bleaching.  The c h a r a c t e r i s t i c  
red  or  yellow color d i sappea r s  en- 
t i re ly .  

Carot in ,  especial ly,  is  one of the  
p r inc ipa l  color ing m a t t e r s  in the  
o r d i n a r y  ref ined oils and  fa ts .  
There fo re ,  we will  s t udy  th i s  sub-  
s tance  a l i t t le  closer.  
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Solu t ions  of  ca ro t in  a re  unaf-  
fec ted  by  boi l ing wi th  a lkal ies ,  and 
t h e r e f o r e  the  ref in ing  of an oil 
does not  des t roy  the caro t in .  Caro- 
t i n  cannot  be  abso rbed  eas i ly  by  
finely d iv ided  substances .  P a l m e r  
descr ibes  his  expe r imen t s  wi th  
va r ious  decolor iz ing carbons.  

In  s t r i c t l y  adso rp t ion  exper i -  
ments  in which  t h e r e  was no indi-  
ca t ion t ha t  decolor iza t ion  was  due 
in p a r t  to ox ida t ion  of  the  carot in ,  
he found  t h a t  a t  leas t  12.5 g r a m s  
of  the  most  effective carbon so f a r  
ob ta inab le  was requ i red  to  com- 
ple te ly  abso rb  the  ca ro t in  out  of 
100 g r a m s  of fa t .  

In  view of the  above s t a t ed  prop-  
e r t i es  of carot in ,  which to a cer ta in  
ex ten t  a re  also the  p rope r t i e s  of 
many  o ther  chromol ipoids ,  the  bes t  
way  to des t roy  color due to one of  
these  subs tances  is t h r o u g h  oxida-  
t ion.  The oxida t ion  produc ts  of 
these  subs tances  a r e  colorless;  in 
o ther  words  t h rough  oxida t ion  the 
in tense  red  or  yellow color can be 
bleached ent i re ly .  

Bleaching by Oxidation 
I t  is not  my  in ten t ion  to give a 

complete  su rvey  of all the  di f ferent  
ox ida t ion  b leaching methods  be- 
cause these  are  descr ibed  more  
competen t ly  and in de ta i l  in the  
va r ious  handbooks.  

I wil l  he re  descr ibe  a method 
which has  not  received much a t ten-  
t ion because  the  chemicals  used a re  
re la t ive ly  rare .  This  process  uses 
the  o rgan ic  peroxides  as oxida t ion  
agents .  

Organ ic  perox ides  m a y  be con- 
s ide red  as de r iva t ives  of hydrogen  
peroxide  (H-O-O-H)  in which  one 
or  both  hyd rogen  a toms  a re  re- 
placed by  a s ingle  or  b iva len t  group,  
or  even a more  complex s t ruc tu re .  
The bes t  known organ ic  peroxide  
is benzoyl perox ide  w i t h  tho cor- 

rec t  scientif ic name  of di-benzoyl  
peroxide .  

Di-benzoyl -peroxide  is a c rys ta l -  
l ine subs tance  wi th  a mel t ing  po in t  
of 103.5~ I t  is soluble in oil. Al-  
t hough  many  o ther  o rganic  perox-  
ides a re  equally i n t e r e s t i ng  f rom a 
chemical  s t andpo in t  and r e sea rch  
work  on them is a t  p resen t  in 
p rogress ,  we will  r e s t r i c t  ourselves 
here  to benzoyl peroxide.  F o r m e r -  
ly th i s  compound belonged to t he  
r a r e  chemicals,  bu t  a t  p r e sen t  i t  
is m a n u f a c t u r e d  on a large  scale. 
I t s  use as a flour bleach is pa ten t -  
ed, and  a p roduc t  conta in ing  ben- 
zoyl peroxide  is ob ta inab le  in t he  
marke t ,  as is pure  benzoyl peroxide  
also. 

In  work ing  out  a s a t i s f a c t o r y  
method  for  the  b leaching of an oil 
wi th  benzoyl peroxide,  th ree  fac to rs  
have to be de te rmined .  

1. Pe rcen t age  to be used. 
2. T e m p e r a t u r e  a t  which bes t  

resu l t s  a re  obtained.  
3. T ime  in which best  resu l t s  

a re  obtained.  
1. The  pe rcen tage  of benzoyl 

peroxide  to be used var ies  f rom 
0.05% to 0.2%. By runn ing  a 
ser ies  of b leaching  tes t s  on small  
samples  of oil, v a r y i n g  this  percent -  
age and keeping  t e m p e r a t u r e  and 
t i m e  the  same in all the  tes ts ,  the  
most  economical percen tage  can be 
de te rmined .  

2. A t e m p e r a t u r e  of 80~176 
gives  as a rule  the  bes t  resul ts .  A t  
h i g h e r  t e m p e r a t u r e s  a slow decom- 
pos i t ion  of the  benzoyl peroxide  
s t a r t s  and the re  is a loss of bleach- 
ing  s t r eng th .  Somet imes  lower  
t e m p e r a t u r e s  give be t t e r  resul ts .  

3. The t ime  of the  t r e a t m e n t  
va r i es  g r ea t l y  wi th  the  na tu r e  of  
the  oil. Somet imes  a twenty  min-  
ute  hea t  t r e a t m e n t  is sufficient. 
Somet imes  even a f t e r  a few days  a n  

a f t e r -b l each ing  effect is seen. 
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The method of bleaching is very 
simple, and can be outlined as fol- 
lows. Af te r  determining the above 
three factors in the laboratory,  a 
factory batch of oil is heated to the 
r ight  temperature.  In the mean- 
time, the necessary amount of 
benzoyl peroxide is made into a 
paste with a small portion of the 
oil, until  all the lumps are pul- 
verized. Then the mixture is added 
to the heated oil, care being taken 
that  all benzoyl peroxide is dis- 
solved before more paste is added. 
A thorough s t i r r ing  is necessary. 
Benzoyl peroxide is very soluble in 
oil, but  i t  must  be remembered that  
onljr the benzoyl peroxide in actual 
solution can produce the desired 
bleaching effect. Therefore, any 
part icles which might  not dissolve 
will decrease the efficiency of the 
process. Af te r  s t i r r ing  for  the 
necessary period, the oil can be 
left  to itself. As no deposits are 
formed, no filtering is therefore 
necessary. This makes the benzoyl 
peroxide t rea tment  stand out from 
all other bleaching processes, all 
of which make it necessary to elim- 
inate precipi tates  or emulsions 
which are formed, result ing in in- 
evitable loss of fa t  or oil. Af ter  
the benzoyl peroxide has produced 
its bleaching effect and lost its 
available oxygen, there remains a 
small amount of benzoic acid. Be- 
cause of its grea t  volatility, the 
grea ter  par t  of this  benzoic acid 
disappears in the bleaching proc- 
ess. The remaining amount is so 
small tha t  it  can hardly be detected, 
and especially a f te r  steaming or 
deodorizing the oil, there is no 
trace of benzoic acid left.  

At  present research work is be- 
ing done on a grea t  many oils and 
fats,  in connection with the organic 
peroxides. The wr i te r  hopes to be 
able to publish fu r the r  results  soon. 

Recommendations of the 
Uniform Methods Com- 

mittee 

T 
HE Uniform Methods Com- 

mittee, composed of N. C. 
Hamner,  chairman, W. H. 

Irwin, J. J. Vollertsen, and G. W. 
Agee, made the following recom- 
mendations to the American Oil 
Chemists '  Society Convention at  
New Orleans af te r  the various pa- 
pers had been read:  

l .  We recommend the adoption 
of the Refining Committee report .  

2. We recommend the adoption 
of the report  of the Moisture Com- 
mittee. 

3. We recommend that  in the 
determinat ion of free f a t ty  acids 
in oil extracted from meats or seed, 
tha t  Phenolthallein be used as the 
indicator.  

4. Reference is made to the 
report  of the Corn Oil Committee; 
we recommend tha t  this  report  be 
accepted as a progress  report  and 
referred to the new Committee. 

5. Refer r ing  to the communica- 
tion or report  from Mr. Thurman  
of the American Linseed Oil Co., 
we recommend reference to the F a t  
Analysis  Committee for  the i r  con- 
sideration. 

6. Reference to Committee on 
Color of Cake and Meal: we recom- 
mend adoption of the report.  

7. We recommend adoption of 
the report  of the Committee on 
Color of Oil and suggest fu r the r  
study of this problem. 

8. Reference is made to repor t  
of the Sampler Committee; we 
recommend acceptance of this  re- 
port  and suggest  tha t  the recom- 
mendation regard ing  certificates is 
a mat te r  which should be properly 
acted on by the Rules Committee of 
the Inters tate .  


