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C O N S I D E R A B L E  in fo rma t ion  has been published 
describing the x arious factors involved in de: 
colorizing (bleaching) vegetable oil, such as 

deterioration of bleaching response of any  oil upon 
ageing (2),  opt imum decolorizing tempera ture  (8), 
op t imum tempera ture  a t  which the adsorbent  is added 
(8), effect of decolorizing upon the keeping quality 
of the oil and upon color stabil i ty (6). There has 
been correspondingly little published on animal fa t  
decolorizing although such information is impor tant  
to the refiner of animal fa t  because the quali ty of the 
finished detergent,  emulsifier, or industr ial  oil pro- 
dueed f rom the fa t  is great ly  dependent  upon these 
factors. Fi l t rol  Corporat ion has conducted work in 
its labora tory  on the various phases of tallow deeolor- 
izing, and this article represents the first of a series 
on the subject. 

I t  is generally believed by  refiners of tallow that,  
in atmospheric batch decolorizing with an act ivated 
adsorbent,  the presence of water  in the tallow gives 
a lower bleached color than when the tallow is dry. 
There also is evidence tha t  the tallow bleach is en- 
hanced by  the addition of water  at the t ime the deeol- 
orizing adsorbent  is introduced. On the other hand, 
in vegetable oil deeolorizing the improvement  has 
been ei ther  very slight, nil, or negative when the oil 
is wet compared to its being dry, or when water  is 
added with the adsorbent.  The work repor ted herein 
was conducted to confirm the enhancement of the tal- 
low bleach when the adsorbent  is supplemented with 
water, and to determine the relative degree of enhance- 
merit with activated compared to na tura l  adsorbents. 

Effect  U p o n  Bleached Color of A d d i n g  Water  
w i t h  the  Deco lor i z ing  Adsorbent  

Each of three tallows, d ry  rendered under  vacuum, 
was decolorized with an act ivated adsorbent,  using 
va ry ing  percentages of the latter,  first on the tallow 
with no water  added, then with water  added at the 
same time the adsorbent  was introduced. The results 
are i l lustrated in Figures  1-3, each figure represent-  
ing the results on a different tallow. 

The tallow in the Fig. 1 tests merely was filtered 
through duck cloth at 125°F.  before deeolorizing. 
The tallows used in the F igure  2 and Figure  3 tests 
were dried and clarified by mixing 0.5% Hyflo Super  
Cet with 100-lb. batches of fa t  at 125°F., under  7 ram. 
vacuum for  one hour, and filtered before decolorizing. 
All three ta l lows  were melted overnight at 120°F. be- 
fore use, and their analyses jus t  pr ior  to decolorizing 
were as follows : 

F a n c y  F a n c y  Fancy  
Tallow, Tallow, Tallow, 

lVigure 1 Figure  2 Fig'ure 3 

F r e e  f a t t y  a c i d  ( % ) ............................ 1 .62 1 .45  3 .15  
T i t e r  ( ° O . )  ............................................ 43 .0  ...... 42 .1  
M o i s t u r e  ( % ) .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 .20 0 .07  0 .00  
L o v i b o n d  c o l o r  (51~ " co l . )  ( Y - R )  ..... 1 0 0 - 1 9 . 0  9 0 - 2 0 . 5  7 0 - 9 . 0  ~ 

a Oner-inch column. 

Each of the three tallows was decolorized in the 
labora tory  with vary ing  percentages of the Official 
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, Basis weight  of tallow. 
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A.O.C.S.  A c t i v a t e d  A d s o r b e n t  (a selected lot of 
Special Fi l t rol  I adsorbent) ,  employing a modifica- 
tion of the A.O.C.S.  Official Method Cc 8c-49. The 
modified method, henceforth refer red  to as the "mod-  
ified s tandard  method ,"  was as follows: 

1. Three hundred  grams of melted tallow at 120- 
130°F. are added to the refining cup specified 
in Method Ce 8c-49, followed by  the adsorbent. 

2. Employ ing  the e q u i p m e n t  d e s i g n a t e d  in the 
A.O.C.S.  Method, the fa t  is agitated at 250 ± 
10 r .p .m,  throughout  the bleach. 

3. Hea t  is applied and the tempera ture  increased 
to 250°F. in 5-7 minutes. 

4. Tempera ture  is mainta ined at 250°F. for  15 
minutes. 

5. The fa t  is filtered immediately following (4) 
through a dry  Wha tman  No. 2 filter paper,  and 
Lovibond color determined. 

The three tallows next were deeolorized by  the 
modified s tandard  method, again  using vary ing  dos- 
ages of the adsorbent  bu t  adding 4% of water  with 
the adsorbent,  basis the weight  of fat, in the ease of 
the tallow used in Figure  1 and 3% in the eases of 
the tallow in F igure  2 and  F igure  3. 

I t  will be observed f rom Figures  1-3 that  in every 
ease the addit ion of water  with the adsorbent  was 
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FIG. 3. L a b o r a t o r y  bleach tes ts  on Specia l  Tal low wi th  Official 
A.O.C.S. A c t i v a t e d  Adsorben t  v a r y i n g  the  adsorben t  dosage. 

a Basis weight of tallow. 

accompanied by a reduction in color over that  ob- 
tained when no water was used. This occurred both 
on the tallow containing 0.20% water (Figure 1) 
and on the dry tallow (Figure 3). 

Effectiveness of Adding Water with Different Types 
of Adsorbent--Laboratory Bleach Tests 

A Fancy  Tallow and Special Tallow, each dry  ren- 
dered under vacuum, respectively, were bleached with 
varying dosages of an activated adsorbent, first with 
no water added, then with water added. The tests 
were repeated using a natural  adsorbent. The results 
on the Fancy  Tallow are given in Figure 4, on the 
Special Tallow in Figure 5. 

The tallows before decolorizing were dried and 
clarified by mixing 0.5% diatomaceous earth with 
100-1b. batches of fat  at 160°F. under  7 ram. vacuum 
for 30 minutes and by filtering. This was carried out 
just prior to deeolorizing, and the anMyses of the 
tallows at that  point were:  

Fancy Tallow, SpeciM Tallow, 
]figure 4 Figure 5 

F r e e  f a t t y  acid ( % )  ................................. 2.60 9.72 
Mois ture  ( % )  ............................................ 0.98 0.34 
Color (FAO) .............................................. 9 19 

The modified standard method was used to deeol- 
orize, and the amount  of water added when used was 
1% basis the weight of fat. The activated adsorbent 
was the Official A. O. C.S. Activated Adsorbent while 
the natural  adsorbent was a prominent commercial 
grade produced in Texas. 

On both tallows, when water was added, a lower 
bleached color, resulted with a given percentage of 
activated adsorbent, but  the reverse occurred when 
the natural  adsorbent was used. In  the case of the 

activated adsorbent, the improvement effeeted with 
water was more pronounced at the lower dosage lev- 
els. There was no evidence that  the no-water and 
water-added color curves approached each other at 
the higher dosage levels. 

Effectiveness of Adding Water  with Different Types 
o.f Adsorben,t--Pilot Plant Bleach Tests 

The same type of test, as was run in the labora- 
tory-scale test just  described, was conducted in a 
90-lb. capacity batch open tank pilot plant. This 
work was undertaken because laboratory bleach re- 
sults seldom agree quantitatively with those of the 
commercial scale plant. Normally the plant  bleached 
color is better with a given percentage of adsorbent 
than is the laboratory bleached color. This is. attrib- 
uted 1) to the larger volume of fat  used in the plant  
with less at tendant  oxidation, causing in turn  less 
fixation of color during the operation, and 2) to tile 
additional bleaching that  occurs in the plant ' s  filter 
press. 

The variation between plant and laboratory results 
created a factor  that needed to be investigated in the 
case of water addition to prove that  its incorporation 
would be effective on a plant as well as on a labora- 
tory scale. Use of the 90-lb. pilot-sized unit  therefore 
provided a means of more closely approaching the 
conditions of the commercial operation. 

The same Fancy  and Special Tallows and same 
activated and natural  adsorbents used in the labo- 
ra tory  tests, were employed. The pilot unit  was an 
open tank type with steam coils and 100 r.p.m, con- 
stant-speed, propel ler- type agitator. A c e n t r i f u g a l  
pump conveyed the fa t  from the bleach tank to the 
filter press, a 12-in. plate and frame type fitted with 
cotton duck cloth. 
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N i n e t y  p o u n d s  of me l t ed  t a l l ow  were  i n t r o d u c e d  
in to  the  t a n k  a t  120°F. ,  a n d  the  t e m p e r a t u r e  was  
r a i s ed  to 160°F.  u n d e r  ag i t a t ion .  A t  the  l a t t e r  le~et 
the  adso rben t ,  o r  a d s o r b e n t  p l u s  water ,  was  in t ro -  
duced,  a n d  the t e m p e r a t u r e  r a i sed  to 235°F.  The 
dosages, of a c t i v a t e d  a d s o r b e n t  used  were  2 a n d  4 %  
in the  case of the  F a n c y  Ta l l ow  a n d  3 and  5% in the  
case of  the  Spec i a l  Tal low. Dosages  of n a t u r a l  ad-  
s o r ben t  were  4% on F a n c y  Ta l low a n d  5% on Spec i a l  
Tal low.  Each a d s o r b e n t  dosage r u n  was  a c c o m p a n i e d  
b y  ano the r  run ,  u s i n g  the same dosage p lus  1% a d d e d  
water .  

T ime  to increase  the  t e m p e r a t u r e  f rom 160°F.  to 
235°F.  was  a p p r o x i m a t e l y  30 m i n u t e s  when no w a t e r  
was  a d d e d  a n d  40 m i n u t e s  when  w a t e r  was added ,  
the  a d d i t i o n a l  10 minu t e s  b e i n g  r e q u i r e d  to boi l  off 
the  w a t e r  in  the  l a t t e r  case. 

The f a t  was he ld  at  235°F.  u n t i l  s amples  t a k e n  
eve ry  5 minu te s  f a i l ed  to show f u r t h e r  decolor iza t ion ,  
the  t ime at  235°F.  r a n g i n g  f rom 15 to 20 minutes .  
A t  th i s  po in t  the  t a l low was r e c i r c u l a t e d  t h r o u g h  the  
press  fo r  10 minu t e s  to c l a r i f y  it, t hen  was  p u m p e d  
to s torage.  The f i l ter  p ress  cloth used  was No. 8 cot- 
ton  duck.  R e s u l t s :  

F A N C Y  T A L L O W  

A d s o r b e n t  A d s o r b e n t  B l e a c h e d  cole : '  ( 5 1 ~ -  col.  ) 
d o s a g e  0 %  a d d e d  1 %  a d d e d  

( % ) ' w a t e r  w a t e r  
( Y - R )  ( Y - - R )  

Activated adsorbent ........ I 2 35-5.0 35-3.9 
Activated adsorbent ........ '1 4 21-2.2 14-1.9 
Natural adsorbent ........... I 4 28-4.3 24-4.4 

S P E C : I A L  T A L L O W  

Activated adsorbent ........ I 3 43-6.0 28-3.6 
Activated adsorbent ........ 5 24-2.8 24-2.3 L 

Natural adsorbent .......... 5 40-4.6 40-4.9 
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a B a s i s  w e i g h t  of  t a l l o w .  

The tests  conf i rmed  t h a t  the  b l eached  color was 
m a r k e d l y  lower  when  1% w a t e r  was  a d d e d  a n d  the  
a c t i v a t e d  a d s o r b e n t  was  employed .  They  also con- 
f i rmed t h a t  the  b l eached  color was  h i g h e r  when w a t e r  
was a d d e d  in the  case of the  n a t u r a l  adsorben t .  

S u m m a r y  

D a t a  have been  p r e s e n t e d  d e m o n s t r a t i n g  a subs tan-  
t i a l  i m p r o v e m e n t  in a tmosphe r i c  b a t c h  deeolor iz ing  
of t a l low when an  a c t i v a t e d  a d s o r b e n t  was used  b y  
s u p p l e m e n t i n g  i t  w i th  a d d e d  water .  Nega t ive  resu l t s  
were  o b t a i n e d  u n d e r  s imi l a r  cond i t ions  w i th  a n a t u r a l  
adso rben t .  

S tud ie s  on o ther  phases  of t a l low deeolor iz ing  wil l  
be r e p o r t e d  in subsequen t  ar t ic les .  
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