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a good deal of the experimental analytical work con- 
nected with this research. 

Grass Meal 
Total quantity of fat ty matters, extracted with 

solvents from 500 grams dried meal: 
A c e t o n e  e x t r a c t  .... = 23 .0  g r .  ~ 4 . 6 %  
P e t r o l e t h e r  e x t r a c t  - -  2 .05  g r .  ~ 0 . 4 1 %  
A l c o h o l  a n d  

B e n z o l  e x t r a c t  ~ 11.7 g r .  ~ 2 . 3 4 %  

36 .75  g r .  ~ 7 . 3 5 %  

Acetone Extract 
T o t a l  a s h  .... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 . 5 %  
S i l i c a  .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  n i l  
I r o n  .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  n i l  
C o p p e r  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  n i l  
C a  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 . 1 0 5 %  
M g  .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 . 1 8 0 %  
P . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 . 5 0 %  

Petrolether Extract 
a . )  A c e t o n e  i n s o l u b l e  p a r t  ( P h o s p h a t i d e )  c o n t a i n s  3 . 0 0 %  P .  

( 8 0 %  P h o s p h a t i d e ) .  
b . )  A c e t o n e  s o l u b l e  p a r t  ( f a t )  c o n t a i n s  1 . 1 1 %  P .  ( 2 8 %  

P h o s p h a t i d e ) .  

Alcohol and Benzol Extract 
P e t r o l e t h e r  E x t r a c t  : 

p . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 . 8 0 %  
N .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 . 7 2 %  
SiO2 .... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  n i l  
Ca ................................................................. 0.25% 
Mg ............................................................... 0.18% 
Total ash ..................................................... 6.88% 
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Introduction 
The reaction of molecular oxygen with unsaturated 

fats, fat acids, or esters to form peroxides has in re- 
cent years become the most generally accepted mech- 
anism for the primary reaction of oxygen upon the 
unsaturation present in these compounds. This autox- 
idation is a fundamental factor in reactions such as 
rancidification, film formation in paints, and the for- 
mation of blown oils for technical uses. The present 
study was undertaken as a preliminary investigation 
to determine the effect of temperature on the forma- 
tion and decomposition of these peroxides. It  was 
felt that a knowledge of optimum conditions for for- 
mation and of the rate of decomposition at various 
temperatures was necessary before detailed studies of 
their decomposition products, or their possible isola- 
tion and characterization, could be undertaken. Dis- 
tilled methyl esters of soybean fat acids were used 
because they were easy to prepare and could be readily 
purified by distillation. A similar study using the 
esters of pure individual unsaturated fat acids would 
obviously be highly desirable. However, the difficulty 
of preparing the pure esters in sufficient quantities 
for the exploratory work led us to use the mixed 
methyl esters prepared from soybean oil, with the ex- 
pectation that data on such a mixture would be of 
considerable value in planning future work on pure 
compounds. Since the study on pure compounds has 
been postponed, due to the urgency of other work, the 
data on the mixed esters are presented at this time. 

Experiments and D i s c n ~ o n  
Hydroxyl numbers were determined by the acetic 

anhydride-pyridine method of West, Hoagland, and 

1 Presen t  address :  General  Mills, Inc., Minneapolis, Minnesota.  
s The Chemical and  Engineer ing  Sections of the Soybean Indus t r i a l  

P roduc t s  Labora tory ,  Urbana ,  Illinois, were merged with the Northern 
Regional  Research Laboratory,  Peoria,  Illinois, Ju ly  1, 1942. 

Curtis (1), with 24-hour reaction time at room tem- 
perature. Butanol was not added and aqueous alkali 
was used, with vigorous shaking of the resulting emul- 
sion at the end-point. The phenolphthalein end-point 
was easier to observe in the emulsion than in the red- 
brown colored homogeneous solution ordinarily ob- 
tained. Highly peroxidized esters always developed 
this color with the pyridine reagent. 

Acid numbers were calculated from the blank titra- 
tion (pyridine with no anhydride) of the hydroxyl 
number determination. 

Iodine number. Four different methods for deter- 
mination of iodine number were tested on a sample 
of fresh esters and on one which had been blown with 
oxygen for 24 hours at 55 ° C. The results are shown 
in Table 1. 

The Kaufmann method (200 percent excess and 
4-hour reaction) agreed well with the Wijs method 
and was subsequently used because of convenience in 
preparation of the reagent and in handling a large 
number of samples at one time. It  may be of interest 
to note that with oxidation there was a two- or three- 
fold increase in the difference between the Hanus and 
Kaufmann iodine numbers. 

Peroxidized esters showed a "repeating" end-point 
to a degree proportional to the peroxide content. Ti- 
trations were made immediately after the addition of 
the potassium iodide solution and water to the reagent 
to minimize the liberation of iodine by the peroxides 
before eompletion of the titration. On an oxidized 
sample, titration of the excess bromine by arsenious 
acid solution (5) gave a value for iodine number 
(93.7) very close to that obtained by the usual iodide- 
thiosulfate method (93.9). This would indicate that 
the liberation of iodine from iodide in the latter 
method was negligible, or that the peroxides oxidized 
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the arsenious acid to exactly the same extent to which 
it oxidized iodide in the former method. 

Peroxide detOrminations. Morrell (6) has shown 
that the presence of mineral acids (H~SO4 or HI) in 
iodometric peroxide determination results in the lib- 
eration of iodine by oxido and hydroxy-keto groups, 
whereas these groups liberate no iodine in the acetic 
acid-potassium iodide methods. He concluded that the 
latter methods "give only unpolymerized peroxides." 
Since the interest in this study was in the primary 
peroxide formed by autoxidation of double bonds, the 
latter method was studied. 

When the method of Wheeler (7) was used with 30 
ml. of solvent mixture, a pronounced increase in ap- 
parent peroxide value was observed as the sample size 
was decreased below 0.5 gin. In the determinations 
a 1 gm. sample was used unle.~u otherwise stated..The 
effect of sample size was much less pronounced when 
oxygen-free conditions prevailed. Oxygen was ex- 
cluded by weighing the sample in a 2-ml. beaker, 
placing the beaker upright in a CO~_-flushed 250-ml. 
glass-stoppered flask, and adding 30 ml. of the solvent 
(40 percent chloroform, 60 percent acetic acid. by vol- 
ume) and 1 ml. of freshly prepared saturated potas- 
sium iodide solution carefully so as not to mix it with 
the sample. The solvent was flushed with CO., for 
10-]5 minutes before use. The flask wa.~ then carefully 
flushed again for 3 to 5 seconds with a vigorous stream 
of CO~ and stoppered. Swirling of the liquid in the 
flask upset the sample beaker and mixed the sample 
and reagents. The solution was then stored in the 
dark for the given reaction time, after which 75 ml. 
of distilled water was added and the iodine titrated 
with 0.03 to 0.1 N thiosulfate, using a starch indicator. 

For a more detailed study of the effect of reaction 
time on peroxide determination, mixed methyl esters 
of soybean fat acids were blown with oxygen at 35 ° for 
various periods, as follows: Sample A, 96 hours; B, 
120; C, 173; D, 309; and E, 479. The effect upon 
apparent peroxide values of the oxidized esters caused 
by varying periods of reaction with the peroxide re- 
agent in the absence of oxygen is shown in Figure 1. 
Samples A and B, which were relatively less oxidized 
and contained smaller amounts of peroxide decomposi- 
tion products, reacted rapidly, while Samples C, D, 
and E, which had increasing quantities of peroxide 
decomposition products, reacted progressively slower. 
Thus, compared to the one-hour values, B was 84 per- 
cent complete in 1 minute, and 91 percent complete in 
5 minutes, while E was only 50 percent complete in 
1 minute, and 65 percent complete in 5 minutes. These 
phenomena would indicate the presence of two or 
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more substances of different reactivity. They might 
be peroxides of different activity, decomposition prod- 
ucts which react slowly, or both. In all subsequent 
data, peroxide values were determined in the absence 
of oxygen with a one-hour reaction time in the dark, 
using the technique described above. 

Peroxide accumulation and decrease i~ unsatura- 
tion in soybean methyl esters at various temperatures. 
Methyl esters were prepared from alkali-refined soy- 
bean oil by aleoholysis, using sodium methylate cata- 
lyst. The esters were distilled twice at a pressure 
below 1 mm., and a small first fraction o$1 to 2 per- 
cent, which was usually somewhat colored, was dis- 
carded. The main fraction used had an iodine number 
of 130 to 132, and a negligible peroxide value. The 
esters were blown with oxygen at a rate of 10 ml. 
per second in all-glass vessels 40 mm. by 170 ram. 
with a 2-ram. capillary blowing tube which extended 
to within one-fourth inch of the bottom. A thermo- 
statically controlled oil o'r water bath was used to ob- 
tain the various temperatures ± 0.5 °. The blowing 
was done in the absence of light. 

The results of oxidation at 100 °, 75% 55 °, 35 °, and 
15 ° C. are shown in Figures 2, 3, 4, 5, and 6. 

Samples were removed at intervals for peroxide and 
iodine number determinations. The samples were 
quickly cooled and immediately analyzed, or in some 

T A B L E  1 

Iodine  Number .  Comparison of Methods 

Iod ine  number  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Reaction t ime .................................................. 
Excess reagent  (percent)  .............................. 
Iod ine  number  ................................................ 
React ion  t ime .................................................. 
Excess reagent  (percent )  .............................. 
Iodine number  ............................................... 
React ion  t ime .................................................. 
Excess  reagent  (percent )  .............................. 
Iodine number  .......................... ~ .................... 
React ion t ime .................................................. 
Excess reagen t  (percen t )  .............................. 

Wi j s  (2)  

Fresh  Oxidized 

132.1 117.6 
30 min.  30 min.  
2OO 200 
130.3 116.8 
30 min .  30 min .  
lOO 100 
130.6 117.2 
60 rain. 60 rain. 
200 200 
130.2 116.7 
60 min.  60 min .  
10O 1O0 

H a n u s  (3)  

Fresh  Oxidized 

129.3 ] 11.8 
30 rain. 30 rain. 
2O0 2O0 
128.4 109.1 
30 min.  30 min.  
100 100 
131,3 113.9 
60 min .  60 rain.  
200 200 
130.0 111.5 
60 rain. 60 rain. 
1O0 100 

R, osenmund  
K u h n h e n n  (4) 

Fresh  Oxidized 

106.4 
5 rain. 
150 

121.9 104.2 
5 rain. 5 rain, 
33 33 
122.0 108.6 
10 rain. 10 rain. 
150 150 
122'.3 105.5 
10 min.  10 min.  
33 33 

Kau fmann  (5)  

F resh  Oxidized 

129.9 116.7 
2 hrs.  ] 2 hrs.  
200 ] 200 
130.4 116.4 
2 hrs .  2 hrs.  
100 100 
130.1 117.8 
4 hrs.  4 hrs .  
200 200 
130.5 117.3 
4 hrs.  4 hrs.  
10O 100 
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cases stored in the refrigerator in stoppered tubes 
overnight. 

On the generally-accepted assumption that one mole 
of oxygen saturates one double bond to form one mole 
of peroxide (e.g., - -  CH - -  Ctt  - - )  

O - - 0  
capable of liberating two equivalents of iodine in the 
peroxide determination, it is a simple matter to cal- 
culate a theoretical peroxide value from the decrease 
in iodine number during peroxidation if this is con- 
sidered to be the only reaction. The formula which 
relates the decrease in iodine number, AI, to the "the-  
oretical peroxide," T.P. (milliequivalents per kilo- 
gram), for an olefinic unsaturated compound is as 

62,500 AI, 
follows: T.P.D~- - where Is is the original 

793 -~- Is 
iodine number of the material before peroxidation. 

The Ordinates for decrease in iodine number in Fig- 
ures 2 to 6 have been made such that the AI number 
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curves are also " theoret ical  perox ide"  curves when 
the peroxide ordinates are used. Considering all de- 
crease in iodine number to be due to peroxide forma- 
tion, one would expect the " theo re t i ca l "  and actual 
peroxide curves to coincide (1) if the methods of 
analysis were valid, (2) if no volatile material were 
lost, and (3) if no decomposition of peroxides oc- 
curred. As regards the first condition, it is believed 
that  the peroxide and iodine numbers are reasonably 
correct. As for the second, it was found that only a 
fraction of a percent of volatile material was evolved 
up to the maximum peroxide value at 55 ° . The dif- 
ference between the actual and the AI number, or 
" theoret ical  peroxide ,"  curves can therefore be con- 
sidered a measure of peroxide which has decomposed. 
The " theoret ical  pe rox ide"  would be about  9,000 if 
all the double bonds were converted to peroxides. 

Examination of the curves shows that  at 100 ° the 
AI number and peroxide curve deviate at relatively 
low values. The peroxide curve reaches a maximum 
of 750 and then slowly decreases, while the AI number 
curve continues to increase. At  75 ° the 5 I  number 
curve and the peroxide curve are close, up to a perox- 
ide value of 1,000, and the maximum peroxide value 
is 1,700. The 55 ° curves show this agreement to a 
greater degree, deviations beginning at about 1,700, 
with a maximum of 2,400 in the peroxide curve. At  
35 ° the two curves are quite close, up to a peroxide 
value of 2,600, and then diverge rapidly.  The maxi- 
mum peroxide value is about 3,100, which is over 30 
percent of the maximum possible theoretical value. 
The fact that  in the early stages the actual peroxide 
curve is slightly above the AI number curve in this 
case (to a much less degree at 75 ° and 55 °, and to a 
greater  degree at 15 ° ) is possibly explained by the ob- 
servations of Fa rmer  and Sutton (8) who found that  
in the early stages of the autoxidation of methyl oleate 
the double bond was unchanged but that  a hydro- 
peroxide was formed on either of the adjacent active 
methylene groups when the autoxidation was cata- 
lyzed by ultraviolet light at 35 ° C. They propose that 
such a substitutive peroxidation is general for  all of 
the non-conjugated unsaturated fat  acid esters, and 
that decrease in unsaturation is caused by a secondary 
reaction between the hydroperoxide and a double 
bond. However, the fact (see below) that  unsatura- 
tion, OH number, and acid number change very little 
when peroxides decompose at various temperatures is 
not readily explained on the latter assumption. The 
15 ° curves are very similar to those at 35 ° , except 
that  the time required to reach a maximum peroxide 
value is about six times greater  at 15 ° . The maxima 
and the points of deviation of the two curves are very 
nearly identical for  these two temperatures.  The ac- 
tual peroxide curve in the early stages at 15 ° is rela- 
tively higher than the AI curve to an extent greater 
than was observed at 35 ° . 

F igure  7 shows the peroxide curves at the various 
temperatures on the same abscissa of time, and demon- 
strates more clearly the differences due to tempera- 
ture. The maximum peroxide value progressively 
increases as the temperature  is lowered to 35 ° , but  at 
15 ° the maximum is the same as at 35 ° , and these two 
maxima represent over 30 percent of the maximum 
possible " theoret ica l  peroxide ."  

Peroxide decomposition. A preparat ion of mixed 
methyl esters was blown with oxygen at 100 ° for 4 
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hours to eliminate the induction period, and then at 
20 ° for  four weeks. Samples were taken to represent 
three stages of oxidation. Sample A (af ter  4 hours at 
100 °) had an actual peroxide value of about 400, and 
a theoretical value of about 500 (AI ~ 7.6). Sample 
B (af ter  1 week at 20 °) had an actual peroxide value 
of about 2,400 (±I  ~ 37.2) and a theoretical peroxide 
value of 2,500. These two samples represent a low and 
a high value, respectively, for peroxides in which rela- 
tively little decomposition has occurred, compared to 
Sample C (4 weeks at 20 °) which had an actual perox- 
ide value of about 2,600, and a theoretical peroxide 
value of about 4,700 (AI ----- 69.6). Samples were 
placed in glass tubes, evacuated, sealed, and stored in 
the dark for various periods at 100 ° , 75 ° , 55 ° , and 
35 °. The results of the analyses of these samples are 
shown in Figures  8 to 12. In all cases the low peroxide 
sample, A, decomposed most slowly, while B and C 
decomposed rapidly, and C more rapidly than B in 
the earlier stages. This difference in stability is shown 
in Table 2, where the time required for 25 percent 

T A B L E  2 

H o u r s  R e q u i r e d  f o r  2 5  P e r c e n t  D e c o m p o s i t i o n  of  P e r o x i d e  
a t  V a r i o u s  T e m p e r a t u r e s  

S a m p l e  

A . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
B . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
C . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

1 0 0  ° 7 5  ° 

H o u r s  H o + l r s  

3 . 4  4 . 6  
.8  4 . 5  
.4  1 .5  

5 5  ° 

H o ~ r 8  

2 9 0 *  
2 7  

9 

3 5  ° 

Ho~r8 
1 , 3 2 5 "  

2 3 0  
1 7 6  

* B y  e x t r a p o l a t i o n .  

decomposition of the original peroxide is given. 
This table also illustrates the pronounced effect of 
temperature upon the decomposition of the peroxides 
at different degrees of oxidation. 

Attempts were made to determine the order of the 
peroxide decomposition reaction by graphical methods 
(9). The data  show best agreement with the second 
order rate equation, indicating that  the decomposition 
may be a bimolecular reaction between two molecules 
of peroxide. However, at 100 °, Sample C became 
slower; at 75 °, B and C became faster ;  and at 55 °, C 
became faster  in decomposition as the reaction pro- 
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gressed than should a second order reaction. In view 
of these exceptions, pnd in view of the probable com- 
plexity of the decomposition reaction, the agreement 
of the data with a bimolecular reaction should be in- 
terpreted with caution. However, the fact that un- 
saturation, OH number, and acid number changed 
very little (see below) during the decomposition 
would be in accord with a bimoleeular reaction in 
which the principal reaction was between two mole- 
eules of peroxide. The polymerization of the peroxide 
groups in autoxidized fat products has been previ- 
ously proposed by Morrell and Davis (10), who con- 
eluded that the reaction was of a dimeric character. 
Morrell and Phillips (lot. tit.) consider that the 
" remote"  double bond of fl-eleostearin forms a perox- 
ide which polymerizes rapidly, while the " n e a r "  dou- 
ble bond forms a more stable peroxide whieh is partly 
transformed to a ketol group. 

The results of the analysis of the decompo-~d esters 
for unsaturation, OH number, and acid number are 
shown in Figure 12. Similar data were obtained for 
the other temperatures, but they were qualitatively so 
similar to those shown that they are not presented. 
It will be seen that the changes in these values are all 
quite small compared to the magnitude of change in 
peroxide values. The possible significance of this fact 
has been previously mentioned. More complete analy- 
sis of the decomposed samples for earbonyl and oxido 
groups might have shown results which would have 
thrown more light on the decomposition mechanism. 

The data presented are not inconsistent with the 
theory that the disappearance of peroxide in the sam- 
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pies studied is due principally to a polymerization 
reaction between two peroxide groups. However, other 
reactions are also undoubtedly involved since there are 
minor changes in unsaturation, OH number, and acid 
number. Furthermore, the highly oxidized oils after 
long periods of decomposition were observed to have 
evolved volatile products of sufficient quantity to 
show considerable positive pressure when the sample 
tubes were opened. In some eases, the gas was quali- 
tatively observed to be  inflammable. Andrews (11) 
showed that when cottonseed oil peroxides decom- 
posed the gas evolved had a high content of hydrogen. 
more work would be necessary to permit a complete 
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explanation of all of the reactions occurring as 
peroxides form and decompose. 

Summary  
1. A s tudy of reaction time and the effect of oxygen 

on determination of peroxide by the acetic acid- 
potassium iodide method shows that  a one-hour re- 
action time in the absence of oxygen is necessary, 
especially on samples of high peroxide. 

2. The peroxide-formation curves at 100 °, 75 °, 55 °, 
35 °, and 15 ° show a progressive increase in maximum 
peroxide value reached as the temperature  is lowered 
to 35 ° . At  15 ° , the maximum is the same as at 35°; 
this value is over 30 percent of what it would be if 
all the double bonds were converted to peroxide. 

3. The agreement between actual peroxide and 
" theoret ical  perox ide"  calculated from decrease in 
iodine number extends to higher peroxide values as 
the temperature  is decreased. 

4. The rate of decomposition or disappearance of 
peroxide at 100 °, 75 °, 55 °, and 35 ° agrees best with 
that  of a bimolecular reaction, but definite exceptions 
exist. 

5. The speed of decomposition of peroxide becomes 
progressively greater as the degree of oxidation is 
increased. 

6. The changes in unsaturation,  OH number, and 
acid number  are small compared to the decrease in 
peroxide value as the peroxide decomposes. The for- 
mation of volatile and inflammable products was 
qualitatively observed in the decomposition of highly 
oxidized esters. 
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Determining  Recoverable  Fat L o s s e s  In  Plant  
Waste  Ett luents  
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Introduction 
This problem has always been a serious interest to 

all pr imary  producers of fats and oils and to those 
engaged in processing such material into products for  
commerce. The required operations are of such na- 
ture that losses are bound to occur in many ways if 
due care is not taken. I t  isn ' t  the purpose of this 
discussion to elaborate on or even at tempt to list all 
the places or manners in which fat  and oil can be 
lost, or vice versa, salvaged in industrial  operation. 
Many of them are better  recognized by the readers of 
this journal  than by any other  single technical group. 

From a number  of years active experience in t ry-  
ing to reduce losses of fats down the waste lines in 
meat packing plants, and to recover what does tend 
to get away, sufficient problems have presented them- 
selves to give us a fa i r  idea what constitutes adequate 
recovery and how to recognize it. 

Before proceeding, I wish to acknowledge and give 
credit  to the man who outlined, directed and enthused 
our interest in this work, namely Mr. M. D. Sanders, 
now serving as a captain in the United States Army. 

Losses of fa t  and oil that are usually considered 
irretrievable are those that  occur when material is 
hauled to the dump, carried away in water that goes 
to the sewer, or becomes incorporated i n  product  
whose value is not determined by the fat  content. Of 
these, the one about which something can be done is 
the loss to the sewer beyond the plant area. 

Regardless of ceaseless repetition, of the maxim 
"Save  at the source,"  it still deserves everyone's con- 

stant concern. That  means to the fullest possible ex- 
tent, keep the fat  from getting started off on water 
carry. By taking adequate care at this point, recovery 
facilities can be adequate without being too numerous 
or too large. I f  fat  or oil gets into water which is 
flowing to waste, hundred per cent recovery is not 
possible thereafter ,  and any recovered fat  will be of 
poorer quality than the original. 

Considering that,  in spite of all precautions, some 
fat  does get into the waste water flow, some equip- 
ment should be provided for  its salvage or intercep- 
tion. When we speak of waste water flow, we mean 
all clean up water, process water, condenser water, 
etc., which leaves a plant. This means the installation 
of intermediate catch basins, traps and sumps fol- 
lowed by, or rather,  discharging into one or two final 
settling basins for  one last a t tempt  to insure minimum 
carry  away to outgoing sewer lines. 

At this point, it may be well to interject  the thought 
that  fa t  and oil salvage from plant effluents is of in- 
terest not only direct ly f rom a dollar re turn  on 
product  recovery. The indirect advantages also are 
large. Excessive fat  losses may result in blocked 
sewers, severe interference with sanitary waste treat- 
ment facilities and the pollution of streams into 
which the sewers discharge. 

There is only one practical way in which to recover 
fats and oils from waste flows. That  is by adequate 
detention, or more correctly, flow velocity reduction 
in some form of tank,  basin or flume so that  fat  can 
rise to the surface and be skimmed off. 


