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T 
HE PERMEABILITY of confectionery fats  to mois- 
ture should be a consideration when such fa ts  
are used in mixtures  for  enrobing or coating. 

Instances have been encountered in which chocolate 
and the chocolate type of candies have been re turned 
to the manufac tu re r  because the soft centers lost 
moisture, shrank, and cracked the coating. Soft  cen- 
ters coated with fa t  mixtures  not containing choco- 
late or cocoa are, of course, subject to the same kind 
of deterioration. The acceptabil i ty of nuts and baked 
goods coated with fa t  mixtures  undoubtedly  is af- 
fected by the t rans fe r  of moisture to and f rom these 
products  on storage at extremes of relative humidity.  

Though the problem of moisture t ransfer  has been 
encountered with confections coated with fa t  mix- 
tures, pract ical ly  no information relat ing to the prob- 
lent can be found in the l i terature.  This si tuation 
may result  pa r t l y  f rom the fac t  that, outside of the 
confectionery industry,  fa ts  are not regarded as coat- 
ing materials  and pa r t ly  f rom a fai lure of technolo- 
gists to realize that  permeabi l i ty  might be controlled. 
Appa ren t l y  the only published article concerned with 
the permeabi l i ty  of fats  to moisture is a report  by two 
of the present  authors  describing investigations car- 
ried out with acetostearin prodm',ts (4). The effect 
of composition of the fat, film thickness, tempera ture ,  
and vapor  pressure ou permeabil i ty  was described. 

The objective of the present  investigation was to 
obtain informat ion useful in developing improved 
confectionery fats  and in obtaining the best possible 
I)erfornlance f rom fat  mixtures  current ly  used in 
enrobing confections. In  this work the permeabi l i ty  
to water  vapor,  as influenced by tenll)erature and 
vapor  pressure,  was measured for cocoa butter ,  com- 
pletely hydrogenated  cottonseed oil, mixtures  of 
completely hydrogenated  cottonseed oil with cotton- 
seed oil, paraffin, chocolate liquor, and sweet milk 
chocolate. 

Experimental 
Materials. The cocoa but ter  was a sample of the 

commercial product  produced by Hershey  Chocolate 
Corporat ion and appeared to be typical  in all respects. 
i t  had an iodine value of 38.0 and a melt ing point  of 
34.1~ (93.4~ ]in the course of another  investi- 
gation (3) its content of solids, calculated f rom dilato- 
metric data  on a sample tempered to the highest melt- 
ing point, 34.1~ (93.4~ was found to lie as 
follows: 

T e m p e r a t u r e  Con' :  n t  of solids 

~ ~ % 
0.0 32 .0  99 .4  
5.0 41 .0  98.1 

10.0  50 .0  95 .9  
15.0  59.0  93.2  
20 .0  68.0  89.2  
25 .0  77.0  83.3  
30 .0  86 .0  63.9  

The chocolate l iquor was a typical product,: obtained 
f rom a bakery  supply  company. Chocolate liquor is 
the te rm used in the confectionery t rade for roasted 
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and ground cocoa beans. The fa t  conteut of this 
product  was about 54%. 

The sweet milk (,.hoc, olate, coating type, was a 
product  ma lmfac tu red  by the Nestl5 Company.  The 

. product  had the following cmnposition : 

% 
S u g a r  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  49 .7  
Nonfa t  mi lk  solids . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9 .0  
~VI ilk f a t  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3.8 
(~hovolat~ l iquor  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10 .4  
Tota l  co ,ha  ft~t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32 .6  

The cottonseed oil, obtained from the Wesson Oil 
and Snowdrif t  Company,  was a refined, bleached, and 
deodorized product.  It had an iodine value of 109.7. 

The hydrogenated cottonseed oil was p repared  in 
the laboratory  by hydrogenat ing  the cottonseed oil 
mentioned above to an iodine value of 1.0. 

The low-oil paraf l i ,  was an " e d i b l e "  ~a'rade used 
commercially in the coating of cheese, lit hall a melt- 
ing range of 50-53~ 

Procedures. Permeabi l i ty  determinat ions were made 
by the well-known cup method, many  modifications 
of which have been described by other i ,ves t igators .  
The cups employed in the cur rent  investigation were 
made of borosilieate glass and were of the shapes and 
sizes shown in F igure  1. Cups of the smaller type  
were used when water  was to be placed inside the 
cups to obtain a relative humidi ty  of 100% on the 
wet side of the fihn. Cups of the larger  type were 

z P r e s e n t e d  a t  the  3 2 n d  F a l l  Mee t i ng  of t he  A m e r i c a n  Oil Chemis ts '  
Society,  Chicago,  IIL, Oet~bm' 20  22 ,  1 9 5 g .  

~ellow, Na t i ona l  Confec t ioners '  Associ'~tion. 
a One of the l abo ra to r i e s  of the  S o u t h e r n  U t i l i z a t i on  E e s e a r c h  a n d  

Deve lopmel l t  Div is ion ,  A g r i c u l t u r a l  R e s e a r c h  Service ,  U. S. D e p a r t m e n t  
of A g r i c u l t u r e .  
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used when sa tura ted  salt solutions were employed to 
mainta in  constant relative humidities below 100%. 

In  p repar ing  films of the fa t  products,  each prod- 
uct general ly was heated to a t empera tu re  jus t  below 
the point of complete melting, the point of complete 
melt ing of the fa t ty  component  in the case of the 
chocolate l iquor and the sweet milk chocolate. The 
par t ia l ly  melted mixture  was poured between two 
plates of a luminum, wllieh previously had been cov- 
ered with a lumilmm foil, and spaced with tile aid of 
spacing bars  to obtain the (lesired thickness of film. 
To convert  the eomponenls of coeoa but ter  to their  
highest melt ing polymorphi(~ forms, films of the cocoa 
but ter  and cocoa butt(,r-containing products  were 
tempe, red for  ore, week at room lenlperature,  27-28~ 
(80.6-82.4~ 

To obtain fihns of untempered cocoa but ter  with a 
low mel t ing point, the cocoa but ter  was heated to 
60~ (140.0~ and poured in the molds;  the la t ter  
were chilled quickly with the aid of brass blocks 
chilled to --18~ (()~ The quickly (,.hilled fihns 
were never allowed to eoulc to a temt)erature above 
5~ (41.0~ . 

The thickness of all films was careful ly  measured 
with a micrometer  a f ter  the films had been cut into 
disks to fit the permeabi l i ty  cups. General ly the films 
were sealed in tilt  cups with the aid of a small amomlt  
of melted fa t  of the type, of which the film was com- 
I)osed. The excel)tions were films of tile low-melting 
cocoa butter ,  paraffin, and hy(h'ogcnated cottonseed 
oil; the first two were sealed to the cups with the 
aid of a hot wire while the last was sealed with melted 
paraffin. 

The vapor  t)ressures on I)oth sides of the fihns were 
kept  constant by pu t t ing  water  or a salt sohltion in- 
side the cups and storing them in a desiccator with a 
salt solution or Drierite,  a specially p repared  anhy- 
drous calcium sulfate used as a d ry ing  agent  (Table 
I ) .  Changes in the weights of the cups with time 
were recorded. Permeabi l i ty  constants were calcu- 
lated f rom these data a f te r  equilibrium conditions 
were reached, tha t  is, a f te r  the change in weight per 
uni t  of t ime remained constant. 

Permeability Co~stant. To facili tate the compari-  
son of permeabi l i ty  under  various conditions, permea-  
bili ty constants were calculated by using an equation 
based on F i ck ' s  l inear diffusion Jaw and H e n r y ' s  
solubility law. F i ck ' s  law, derived by analogy to the 
laws of heat t ransfer ,  states tha t  the quant i ty  of ma- 
ter ial  diffusing per  uni t  t ime is proport ional  to the 
area and to the concentrat ion gradient  in the direction 
of diffusion. H e n r y ' s  solubility law, which was used 
to express the concentrat ion of the water  vapor  in 
te rms of its pressure,  states that  the par t ia l  pressure 
of the solute is propor t ional  to its concentration in the 

TABLE I 

Tempera tu re  and H u m i d i t y  Condi t ions  Used in  
:Permeabil i ty Measurements  

H u m i d i f y i n g  Tempera tu re  Rela t ive  Vapor  
agent  h u m i d i t y  p ressure  

Dr i e r i t e  ...................................... 
CHaCOOK a ............................... 
K2C0a a ...................................... 
N~CI a ........................................ 

I-I20 ............................................ 

26.7 
26.7 
26.7 

3.0 
26.7 

3,0 

% 
0.0 

22.5 
43.7 
75.4 
76.0 

100.0 
100.0 

mm. H g  

0.0 
5.9 

11.5 
19.8 

4.3 
26,3 

5.7 

a Sa tu ra t ed  solut ions as per I n t e r n a t i o n a l  Cr i t ica l  Tables (2 ) .  

solution. Bar re r  (1) and other investigators have 
derived the equation for calculating the permeabi l i ty  
constant and have shown that  the permeabi l i ty  con- 
sta:nt is the product  of the diffusion constant and the 
solubility coefficient. In  the present  investigation the 
permeabi l i ty  constant,  P, is defined by this fo rm of 
the equation 

I" = (W) ( x ) / (A )  (t) (p), 

where W is the weight of the moisture, in grams,  
diffusing through a film of thickness x, in centimeters, 
and area A, ill sqna~'e centimeters, dur ing the time t, 
ill seconds, when the pressure difference p, is meas- 
ured in mill imeters of mercury.  

Results and Discussion 

Film Thickness. F r o m  Table I I ,  ill which permea- 
bil i ty data for  all of the fa t  products  are recorded, it 
is evident that  the permeabi l i ty  constant for cocoa 
bu t te r  increased as the fihn thickness increased. Fo r  
film thicknesses between 1.59 and 2.92 ram. the per- 
nleability constants ranged between 31.0 x 10 t2 and 
81.6 x 10 -12 . While the smallest constant was not 
found for  the thinnest  film, probably because of nlinor 
variat ions in the molding and temper ing  of the fihns, 
the t rend nevertheless is clear. The actual amount  of 
moisture t ransferred,  on the other hand,  appeared to 
be pract ical ly  independent  of film thickness over the, 
range shown. The practical significance of these data  
appears  to be that  loss of moisture f rom a piece of 
candy coated with a fa t  mixture  cannot  be retarded 
by a moderate  increase in the thickness of the coating. 

The dependency of the pernleal)ility constant on 
film thickness indicates that  the diffusion does not 
()bey F ick ' s  law, a si tuation usually encountered in 
the passage of vapors  through membranes.  Ill an 
earlier investigation (4) the permeabi l i ty  constant 
for  an acetostearin product  to water  vapor  also was 
found to be dependent  on fihn thickness. While F i ck ' s  
law does not hold, the permeabi l i ty  constant  is still a 
measure of permeabi l i ty  under  a given set of condi- 
tions and a valuable index. 

Aging and Tempering. Polymorphic  changes in a 
film of a fa t  product  great ly  affect its permeabil i ty.  
A comparison of the data (Table I I )  reveals that  the 
quickly chilled cocoa butter ,  the components of which 
were pract ical ly  completely solid and were in lower 
melt ing polymorphic  forms, had a permeabi l i ty  con- 
s tant  of 3 1 0 x  10-~  to 580 x 10-12. The same cocoa 
but te r  tested under  similar  conditions, except tha t  it 
had been heat- t reated to convert  its components to t he '  
highest melt ing forms, had a permeabi l i ty  constant of 
3a.3 x 1012  to 37.2 x 10 -12. In  this instance temper-  
ing produced an approx imate ly  15-fold difference in 
permeabil i ty.  The exact difference in permeabi l i ty  
could not be determined because some polymorphie  
changes occur in cocoa but te r  even at 3~ The da ta  
obtained are qual i tat ively in accord with data ob- 
tained previously (4) for  1,2-diaceto-3-stearin. Wi th  
the la t ter  compound it was found  tha t  the permea-  
bil i ty constant of a quickly solidified film decreased 
over a 12-day period f rom 121x 10 -12 to less than  
I x 10 - ~  When the film was stored at  21.1~ and the 
relative humid i ty  on one side of the film was. kept  at  
0% while tha t  on the other was kept  a t  75.2%. Ex-  
tensive polymorphic  changes occurred in the 1,2-di- 
aceto-3-stearin dur ing  this period of storage. 

The t ransformat ion  of a fa t  to a higher-melt ing 
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T A B L E  I I  

Permeab i l i ty  of the F a t  P roduc t s  to W a t e r  Vapor  

Y a p o r  F i lm Mois tu re  Pe rmeab i l i t y  
P roduc t  Tempera tu re  a pressure  cons tan t  

g r a d i e n t  th ickness  t r an s f e r r ed  x i 0  TM 

Cocoa bu t t e r  ............................................................................. 

Cocoa butter ,  components  in  
lower-melt ing polymorphic  forms ........................................ 

} tydrogena ted  cottonseed oil .................................................... 

t t yd rogena t ed  cottonseed oil, 80 %, 
cottonseed oil, 20 % ............................................................. 

I : Iydrogenated cottonseed oil, 60 %,  
cottonseed oil, 40 % ............................................................. 

~ 
3.0 

26.7 , 

3.0 

3.0 

26.7 

Chocolate l iquor  ....................................................................... 

Sweet  milk chocolate. 
coat ing  type ......................................................................... 

26.7 

26.7 

26,7 

26.7 

ram. Lrg 

5.7--0 
5 .7 -0  

11 .5 -0  
19 .8 -0  
19 .8 -0  

2 6 . 3 - 0  
2 6 . 3 - 0  
2 6 . 3 - 0  
2 6 . 3 - 0  
2 6 . 3 - 0  
26 .3 -0  
26 .3 -0  

5 .7 -0  
4 .3 -0  
4.3--0 

5 ,7 -0  
5 .7 -0  

19 .8-5 .9  
19 .8-5 .9  
2 6 . 3 - 0  
2 6 , 3 - 0  

2 6 . 3 - 0  

2 6 , 3 - 0  
26 .3 -0  

11 .5 -0  
19 .8 -0  
19 .8 -0  
26 .3 -0  
2 6 . 3 - 0  

19 .8-5 .9  
19 .8 -5 .9  
26 .3 -0  
26 .3 -0  

26 .3 -0  

m m .  

1.57 
1.58 

1.58 
1.60 
1,60 

1.59 
1.63 
1.96 
2.14 
2.16 
2.91. 
2.92 

1.54 
1.51 
1.52 

1.59 
1.56 

1.55 
1.58 
1.52 
1.60 

1.57 

1.57 
1.55 

1.71 
1.70 
1.69 
1.63 
1.61 

1.78 
1.75 
2.08 
1.73 

0.8 

m g . / h r . / s q ,  ore. 

0.00437 
0 .00486 

0 .00384 
0.00261 
0.00295 

0 .0216 
0.0180 
0.0177 
0.0269 
0.0163 
0.0257 
0.0263 

0.0416 
0.0417 
0 .0588 

0 .000152 
0.000309 

0 .000444  
0 .000410 
0 .000775 
0 .000816 

0.00808 

0.302 
0.208 

0.00194 
0.00382 
0 .00560 
0.323 
0.309 

0.00403 
0.00429 
0.492 
0.649 

33~3 
37.2 

14.8 
5.8 
6.6 

35.7 
31.0 
36.7 
60.5 
36.7 
78.7 
81.6 

310 
410 
580 

1.19 
2.35 

1,37 
1.27 
1.23 
1.38 

13.4 

50O 
340 

8.0 
9.1 

13.3 
556 
526 

14.3 
15,0 

1080 
1190 

Paraf f in  .................................................................................... 26.7 O.OOOO O.O 

a The t empera tu re  of 26.7~ (80 .0~ was t,he average  room temperat t t re .  Max im um  w~riation from this  averagc  was 1.5~ ( 2 . 7 ~  
(3~ ~ 37 .4~ 

polymorphie  fo rm might  be expected to be a(tcoln - 
I)anied by a decrease in permeabil i ty.  Such a trans- 
format ion  produces denser and bet ter  ordered crys- 
tals, making it  more difficult for  the molecules of 
water  vapor  to slip through the crystal  s tructure.  I f  
it were possible to reduce the atomic distances in fa t  
crystals  to those found in metals, perfec t  barr iers  to 
moisture  would be obtained. 

The data recorded in Table I I  were obtained af ter  
diffusion had reached equilibrium conditions. Wi th  
films containing hydrogenated cottonseed oil, equi- 
l ibr ium was reached af ter  two or three days;  and 
thereaf ter  the rate  of water  t r ans fe r  was quite con- 
stant,  indicat ing tha t  no polymorphic  t ransformat ions  
or other changes occurred on the aging of these films. 
I towever  with films containing cocoa but te r  an un- 
expected behavior  was encountered in tests at room 
temperature .  Af t e r  a fihn of cocoa but ter  was tem- 
pered at room tempera tu re  for  several days and then 
installed in a permeabi l i ty  cup, the rate  of vapor  
t ransfer  increased continuously over a period of two 
to three weeks. In  one typical  run  the following data  
were obtained for a film 2.91 ram. thick: 

Time I 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I 6 0  
11.5 :::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: I 18.5 1 2  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ::: . . . .  2 7 . 0  

1 4  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : . . . . : : : : : : :  3 7 . ~  
1 7  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 4 . 6  
1 9  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ::: . . . . . . . . . . .  L 7 1 . 6  

]Permeability 
cons tan t  x 10 'e 

The reason for this observed change in permea- 
bili ty is not known. I t  may  be associated with crystal  
growth dur ing  aging. Because the cocoa but te r  con- 
tained about  20% of liquid component  a t  room tem- 
perature ,  26.7~ (80.0~ the minute  crystals  ob- 
tained on the original solidification could have been 
dissolved slowly in the liquid component  and rede- 
posited as larger  crystals. This possibil i ty is sup- 
ported by  the fact  tha t  in all of the tests made with 
cocoa but te r  at 3~ (37.4~ at which t empera tu re  
pract ical ly  no liquid component  existed, equilibrium 
was reached in a day  or two. 

Composition. On considering the mechanics of va- 
por t ransfer ,  it might  be expected that  the percentage 
of liquid oil in a film of fa t  is an impor t an t  factor.  
This is confirmed by the data for  the highly hydro-  
genated cottonseed oil and its mixtures  with cotton- 
seed oil. The permeabi l i ty  constant  for  the highly 
hydrogenated  cottonseed oil, which contained no 
liquid component  at room tempera ture ,  was about  
1.3 x 10 -~2. This constant increased to 13.4 x 10 -12 for  
a mix ture  containing 20% liquid oil and to 340 x 10 -12 
to 500 x 10 -12 for one containing 40% liquid oil. 

Concerning the effect of nonfat  components,  a com- 
pariso.n of the data  for cocoa butter ,  chocolate liquor, 
and sweet milk chocolate, at room tempera ture ,  com- 
parable  film thickness, and vapor  pressures corre- 
sponding to less than  100% relative humidi ty ,  reveals 
that  the presence of sugar, proteins, etc., had no 
marked  effect on permeabil i ty.  The permeabi l i ty  con- 
stants ranged f rom about  5.8 x 10 ,-12 to 15.0 x 10 -12. 

Temperature. The permeabi l i ty  constant  for  the 
highly hydrogenated  cottonseed oil was pract ical ly  
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unaffected by reducillg the temperature from 26.7~ 
(80.0~ to 3~ (37.4~ though the amount of 
moisture t ransferred through each square centimeter 
of area was, of course, greatly reduced because of the 
reduction in vapor pressure. The films of cocoa but- 
ter behaved in a similar manner, but an explanation 
for' their behavior is undoubtedly different from that  
for the highly hydrogenated cottonseed oil. On reduc- 
ing the temperature of the cocoa butter, the approxi- 
nlately 20% of liquid component solidified, which 
might be expected to decrease the permeability. How- 
ever the 20% of liquid component probably solidified 
in tile relatiw~ly pernteable, low-melting forms. Fur-  
thcrmore shrinkage accompanying the solidification 
may have created a structure which was porous to 
sonic extent. 

Thcoreti(,ally the permeability constant for perma- 
nent gases wtries exponentially with temperature, a 
relationship first pointed out by Barrer  (1) ; at ordi- 
nary  temperatures the permeability constant should 
approximately donble for a rise of 10~ (18~ 
While many systenls iuvolving vapors behave accord- 
ing to this rule, the limited data given in Table II 
indicate that systems of fats and water' vapor do not 
behave in this manner. 

Vapor Pressure. The pernleability of the highly 
hydrogenated cottonseed oil at 26.7 ~ C. (80.0 ~ F.) does 
not appear to he affected by the changes in vapor 
pressure shown in Table 1[ though possibly the ac- 
curacy of the nlethod employed and the low values 
found for this lnaterial were slmh that moderate 
changes would not be detecte(1. The data obtailw(t 
for cocoa butter at 26.7~ (80.0 ~ F.) and a fihn thick- 
ness of about 1.6 lnnL definitely show that  tile l)ernm- 
ability constant was reduced by I.ethtcing the pres- 
sure gradient  across the fihn. 

The effects of changes in vapor pressure were very 
large for the chocolate liquor and sweet milk choco- 
late. When the vapor pressure difference across the 
fihns was increased to 26.3 ram. at 26.7~ (80.0~ 
a difference in relative humidity of 100%, the perme- 
ability constant for the chocolate liquor increased to 
about 540 x 10 ,-12 and that for the sweet milk choco- 
late to about 1130 x 10 -~2. These large permeability 
constants cannot be at tr ibuted to the behavior of the 
fat  component of the films; rather they must be at- 
tr ibuted to the nonfat  components, the protein, milk 
solids, sugar, etc. At  100% relative humidi ty  these 

components absorbed enough moisture to destroy the 
structure of the film. 

Summary 
Films of cocoa butter, highly hydrogenated cotton- 

seed oil, mixtures of highly hydrogenated cottonseed 
oil and cottonseed oil, chocolate liquor, and sweet 
milk chocolate were prepared;  and their permeability 
to water vapor was determined by the cup method. 
The permeability constant was calculated in terms of 
grams of water diffusing through a centimeter cube 
in one second under a vapor pressure gradient of one 
millimeter of mercury across the cube. 

Under the test conditions employed, the permoa- 
bility constant for cocoa butter at room temperature 
was found to vary from 5 .8x1012 to 81.6x10 -'2 
The permeability constants for the highly hydroge- 
nated cottonseed oil arid the cocoa butter, under com- 
parable conditions at room temperature, was found to 
be approximately 1.3 x 10 -12 and 33 x 10 12, respec- 
tively. 

From data obtained with cocoa butter it was COla- 
eluded that the permeability constant increased with 
moderate increases in film thickness. 

Polymorphism was found to have a large effect on 
permeability, an approximately 15-fold difference was 
found between quickly chilled and tempered films of 
cocoa but ter  at 3~ (37.4~ 

The percentage of liquid component in the fat was 
found to have a large effect on permeability. The 
increasing of the percentage of liquid cottonseed oil 
in highly hydrogenated cottonseed oil fronl 0 to 40% 
int.reased the permeability constant from 1.3x 10 'e 
to about 420 x 10 -'2 

The permeability of chocolate liquor and sweet 
milk chocolate at room temperature was increased 
greatly when the relatiw'~ humidity on the wet side of 
the films wa~ increased to 100%. The nonfat  coin- 
ponents absorbed enough moisture to impair the struc- 
ture of the film. 
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.A New Development in Vegetable Oil Refining Equipment 
HERBERT R. KAISER and COLLIN M. DOYLE, 1 Podbielniak Inc., Chicago, Illinois 

NEW D E V E L O P M E N T  in v e g e t a b l e  oil refining 
equipment has made possible similar advance- 
ments in process technology. This device is a 

rotat ing eontactor, and its application for refining all 
types of vegetable, fish, and animal oils by any of the 
processes in common use will be described in this paper. 
Data  obtained from pilot and commercial plant  opera- 
tions on a number of oils show obvious advantages in 
simplifying the process flow sheet and reducing the 
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number of units to a maximum of two for any size of 
refining plant. 

I t  has been pointed out previously (1) that separa- 
tion of gum and soapstoek from oils did not depend 
solely on high centrifugal force as obtained in centri- 
fuges; rather  coalescing surface and rosidence time 
play equally important  roles. Moreover a combination 
of these factors and relatively lower separating force 
in the contaetor accomplishes the same and, in most 
instances, superior results. 


