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Apparatus for Determination of the Wiley Melting Point 
RALPH A. MARMOR and ROBERT L. FERM, Research and Development Laboratories, 
Pillsbury Mills Inc., Minneapolis, Minnesota 

T 
HE WILEY MELTING POINT is  a frequently used 
analytical  test in the shortening industry.  Under  
the conditions of the determinat ion this melt ing 

point is the t empera ture  at  which a sample fa t  disc, 
suspended in a liquid, assumes a spherical shape as 
it is heated. One of the conditions specified in per- 
forming the determinat ion is that  the test tube con- 
taining the l iquid-suspended sample disc is to be 
heated in a bath with constant agitat ion of the sus- 
pending alcohol solution. Constant, or near ly  con- 
stant  agitat ion is required in order that  the fa t  disc 
receive a continual and steady heat increase corre- 
sponding to the constant heat rise of the bath  in 
which it is immersed. This agitation, as described in 
the known methods, is provided by hand st i rr ing 
with a thermometer ,  which, in turn,  registers the 
t empera ture  of the Wiley Melting Point. 

I t  has been our experience however to find this 
hand-st i r r ing phase of the method very tiring, time- 
consuming, and inconsistent. Consequently a me- 
chanical s t i r r ing appa ra tus  was developed to elimi- 
nate these objections and to make the determinations 
more accurate  and reproducible.  

I t  is the purpose of this paper  to describe this 
appara tus  and to show its advantages  over the man- 
lial s t i r r ing technique. 

Experimental 
Description of Apparatus. The appara tus  consisLs 

of a ba t te ry  jar,  bath  vessel 12 in. in diameter  and 
12 in. high covered with a circular a luminum plate 
(Figure  1). This plate has six holes to accommodate  
six 40-mm.-diameter test tubes. At the top of each 
hole is a brass collar equipped with gears and a 
means of holding the test tubes in a vertical posi- 
tion. The gears are so si tuated that  the gear teeth 
f rom one collar mesh with the gear teeth of the ad- 
jacent  collar. A speed-reducing, electric motor, also 
equipped with a tooth gear, drives the collars hold- 
ing the tubes at a rate  of 26 r.p.m. This speed is 
determined by the number  of teeth on the gears and 
the speed of the motor. Thus, by  ro ta t ing  the col- 
lars holding the tubes, all of the tubes are rota ted at 
this same speed. 

A multiple-arm, thermometer  holder i s  si tuated 
above the tubes so that  when the thermometers  are in 
place, they extend into the test tubes near  the side 
of the tube. Therefore, by  holding the thermometers  
s ta t ionary and rota t ing the tubes, mild, s teady agi- 
tat ion of the water-alcohol suspending solution is 
accomplished. The ro ta t ing  speed of the tubes is 
fast  enough to give adequate  agitat ion without  tur-  
bulence. At  the rota t ing speed specified, the fa t  disc 
stays in a position near  the center of the tube with- 

FIO. 1. Oblique drawing of appara tus .  Four  test-tube hold- 
ers are shown cut away for  clarity. 
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out coming into contact with either the outside of 
the tube or the thermometer .  

The water  bath  is heated with a 300-watt Calrod 
tube type  of heater  connected to the proper  relays 
and a Fenwal  thermostat .  The thermostat  serves 
only to prevent  excessive heating in case the oper- 
ator forgets to tu rn  off the heat  when the test is 
finished. With  this heater the t empera ture  rise in 
the bath is mainta ined at the necessary 0.2 ° to 0.3°C. 
per  minute. Increasing the rate  of heating gives 
errat ic results because some time is required for a 
par t ia l ly  melted sample to assume its spherical shape. 

Another  electric motor placed above the bath and 
fitted with a shaft  and propeller  is used for  agitation 
of water  in the bath. Both motors and the bath 
heater operate f rom s tandard  l l5-vol t  AC power 
sources. 

Test Procedure. With the exception of the method 
of st irring, the Wiley Melting Point  determinat ion 
when using this appara tus  is per formed exactly as 
set for th  in A.O.C.S. Official Method Cc 2-38. Fa t  
sample prepara t ion,  chilling of sample discs, solution 
preparat ion,  determinat ion of end points, and so 
for th  are not Changed or altered. When  the pre- 
pared  sample discs are ready  for  the actual  deter- 
ruination, they are placed in the suspending solution 
in the usual manner.  The thermometers  are placed 
in the tubes with the bulb of the thermometer  level 
with the sample disc, and the s t i r r ing motor and 
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TABLE I 
Wiley :Melting Points  °C. a 

Sample No. b Tube 1 Tube 2 Tube 3 Tube 4 Tube 5 Tube 6 Stand.  t tand-oper-  
dev. Ave. ated bath 

1 . . . . . . . . . . . . . . . . . . . . . .  

2 . . . . . . . . . . . . . . . . . . . . . .  

3 . . . . . . . . . . . . . . . . . . . . . .  

4 . . . . . . . . . . . . . . . . . . . . . .  

5 ...................... 

6 ...................... 

43.0 

40.8 

47.9 

41.7 

45.1 

43.3 

42.9 

41.0 

47.7 

41.5 

44.6 

42.9 

43.5 

40.9 

48.9 

41.5 

45.1 

43.1 

43.6 

40.9 

47.9 

42.0 

44.7 

43.1 

43.4 

40.6 

48.0 

41.6 

45.2 

42.9 

43.6 

40.8 

48.0 

41.2 

44.7 

43.4 

0.306 

0.134 

0.118 

0.265 

0:262 

0.205 

43.3 

40.8 

47.9 

41.6 

44.9 

43.1 

43.1 

41.2 

47.4 

42.1 

44.5 

43.6 

~ T)pKal  set of determinations,  b Samples represent  emulsified a n d  non-emulsified shortenings.  

heater are turned on. The analyst  then needs only 
re turn  to the appara tus  when the temperaure  of the 
solution within the tube approaches the end-point 
tempera ture  and make the readings. This is one ad- 
vantage of the appara tus  since the ana lys t ' s  time Cml 
be spent doing other things while most of the heating 
and s t i r r ing phase of the determinat ion is being per- 
formed automatically.  

Discussion 

Testing of Apparatus. in  order to determine the 
accuracy and reproducibi l i ty  of results when using 
this bath, the Wiley Melting Points were determined 
on several sets of six shortening samples, which had 
been done by the hand-s t i r r ing  procedure some 
months before. One determination on each sample 
of each set was made each day for six days. Each 
day  the sample position was changed in the appara-  
tus so that  no two determinations on any  one sainple 
were obtained f rom the same position iu the mechani- 
cal bath. 

The comparison between these two methods (Ta- 
ble I )  show differences well within the aualytical 
error of the Wiley Melting Point test. Also the slight 
deviations shown between separate runs of any  one 
sample, when using the mechanical bath alone, indi- 
cate that  the reproducibi l i ty  of results f rom the 
mechanical  bath are equal to or bet ter  than  results 
that  one expects with the hand-st i r r ing procedure. 

Advantages of Apparatus. The advantages  of this 
appara tus  over the hand-st i r r ing technique for the 
Wiley Melting Point  determiImtion are as follows: 

1. W i t h  t h i s  m e c h a n i c a l l y  s t i r r e d  b a t h ,  m o r e  d e t e r m i n a t i o n s  
c a n  b e  r u n  ~t  one  t i m e  b y  one  oper '~ to r .  T h e  n u m b e r  o f  

t e s t s  w a s  l i m i t e d  to  s ix  in  t h i s  a p p a r a t u s  so t h a t  m o r e  
c o n s t a n t  s u r v e i l l a n c e  o f  s e v e r a l  s a m p l e s  h a v i n g  n e a r l y  
e q u a l  W i l e y  M e l t i n g  P o i n t s  c o u l d  b e  m o r e  a c c u r a t e l y  
m a n a g e d .  

2. L e s s  o p e r a t i n g  t i m e  is  r e q u i r e d  in  n l a k i n g  a d e t e r m i n a -  
t i o n  s ince  t h e  a n a l y s t  n e e d s  o n l y  s t a r t  t h e  s t i r r i n g  a p p a -  
r a t u s  t o  b e g i n  the  h e a t i n g  a n d  s t i r r i n g  p h a s e  a n d  r e t u r n  
to  r e a d  t h e  e n d  p o i n t s .  T h e  t i m e  be twee .~  c a n  b e  s p e n t  
d o i n g  o t h e r  t h i n g s .  

3. B e i n g  m e c h a n i c a l  a n d  s e l f - o p e r a t i n g ,  t h e  a p p a r a t u s  e l imi-  
n a t e s  t h e  a r d u o u s  a n d  t i r i n g  s t i r r i n g - o p e r a t i o n  f o r  t h e  
a n a l y s t  a n d  a l so  e l i m i n a t e s  h u m a n  v a r i a t i o n s  in  t h e  
s t i r r i n g  p h a s e  b e t w e e n  t w o  or  m o r e  d i f f e r e n t  a n a l y s t s .  
T h e s e  v a r i a t i o n s  a r e  o f t e n  v e r y  e v i d e n t  w h e n  u s i n g  the  
h a n d - s t i r r i n g  t e c h n i q u e .  W i t h  t h i s  a p p a r a t u s  s t e a d y ,  even  
a g i t a t i o n  is  c o n t i n u a l l y  a p p l i e d  to  a l l  s a m p l e s .  

4. A c o n s t a n t ,  s t e a d y  even  r a t e  o f  h e a t i n g  is  a p p l i e d  to  
t he  h e a t i n g  b a t h  a n d  t h u s  to  t h e  s a m p l e  d i scs ,  a cond i -  
t i o n  w h i c h  m i n i m i z e s  e r r o r  in  d e t e r m i n i n g  a c c u r a t e  end-  
p o i n t s .  

Summary 
A mechanically stirred Wiley Melting Point  bath 

appara tus  is described, which makes the Wiley Melt- 
ing Point more accurate and reproducible, permits 
more determinations to be run  at one time, and is 
less time-consuining than the hand-agitat ion proee- 
(lure of the A.O.C.S. Method. 
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The State of Dispersion of Detergent Additives in 
Lubricating Oil and Other Hydrocarbons I 
J. B. PERI, 2 California Research Corporation, Richmond, California 

T 
HE STATE of dispersion of detergents ill hydro- 
carbon solvents has long been a subject of interest. 
Only within receut years however has appre-  

ciable experimental  evidence become available on the 
detailed nature  of such dispersions. A recent article 
by Singleterry  (10) who, with his coworkers at the 

1 Presented before the Division of Petroleum Chemistry Symposium 
on Additives in Lubr icants ,  Atlant ic  City A.C.S. Meeting', September, 
1956. 

Present  address :  Research Department ,  S t anda rd  Oil Company 
l i n d  ), Whit ing,  Ind.  

Naval Research Laboratory,  has made highly impor- 
tant  contributions to this subject over the past  several 
years, adequately  summarizes the present  state of 
knowledge. The available evidence indicates that  
soaps and detergents  commonly exist in hydrocarbon 
solvents in the form of micellcs. These micelles usually 
contain less than  50 molecules but, in some cases, may  
contain up to several thousand. I t  is the purpose of 
the present  paper  to demonstrate  in grea ter  detail the 
state of dispersion in which detergent  additives are 


