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no recommendation can be offered 
for the reasons previously stated. 

On several occasions complaints 
have been heard that our present 
hull analysis is inaccurate and pre- 
sents a false picture. With this in 
mind, the committee compared the 
present official method with one in 
which the hulls were treated in an 
identical manner as the seed; that 
is, dried, fumed, ground, and both 
oil and ammonia determined. The 
results proved conclusively the 
weakness of the present method. 
Oil and ammonia results were con- 
sistently from two to three times as 
great as under the present method. 
Moreover, these losses check very 
closely mill operations and the 
method has the added advantage 
that the value of both the cake and 
oil lost in the hulls above the the- 
oretical, can be easily shown. The 

expense of the test is obviously 
about that of a seed analysis and 
while agreeing to its superiority, 
the committee did not wish to rec- 
ommend it without further study. 
It is our intention to present this 
problem to the Crude Mills Opera- 
tions committee for further study in 
order to determine if, in the opin- 
ion of the mills themselves, the 
added advantages are worth the ad- 
ditional cost of the test. 

The other test studied this season 
was that of the lint determination 
of seed. This is easily the most in- 
accurate test now described in our 
methods. While we can not hope 
for too great accuracy in this test, 
due to the difficulty in getting rep- 
resentative samples, nevertheless 
preliminary work has shown that a 
great improvement may be made. 
Our study included both the method 
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used by Dr. Freyer, which is an 
adoption of the present test, and 
one in which a five gram sample 
is fumed, the lint removed by rub- 
bing, and dried. The lint is found 
by subtracting the moisture loss 
from the total loss in weight. This 
method has the disadvantage of 
using a small sample and the ad- 
vantage of no loss of  hull. Addi- 
tional comparative tests are neces- 
sary before either can be recom- 
mended. 

The committee feels that while we 
can make no definite recommenda- 
tions, we have at least raised sev- 
eral pertinent questions for the con- 
sideration of the Society, and which 
we hope will assist the committee 
following us to make some material 
improvements in our methods of an- 
alysis. 

WAXn=S 
CASO L,r 
By L. W. GELLER* 

D U R I N G  recent years much 
work has been done to find a 

synthetic wax or resin capable of 
hardening and improving the vari- 
ous grades of paraffin for the pro- 
duction of a better and less expen- 
sive candle wax. 

For a better understanding of the 
problem, commercial candles can be 
divided into five principal groups : 

1. The first group contains all 
the candles which are consumed in 
glasses or in jars made from any 
kind of fireproof plastics. 

2. The second group consists of 
the colored and decorative candles. 

3. The third group contains the 
beeswax or religious candles. 

4. The fourth contains all the 
white household molded candles. 

5. In this group are the small 
birthday and taper candles. 

For  the production of candles 
there are two waxes in common use 
--paraffin and beeswax. Stearic 
acid, the commercial form of which 
is a mixture of palmitic and stearic 
acids, is an important substance for 
the candle manufacturing. This fat- 
ty acid, while not a wax, behaves 
like a candle wax as far as the burn- 
ing property is concerned, being con- 
sumed like paraffin or beeswax. 

* F o r m e r l y  c h e m i s t  w i t h  t he  W i l l  a n d  
B a u m e r  C a n d l e  Co. a n d  D i a m o n d  C a n d l e  
a n d  W a x  Co. 

By mixing the waxes with other 
materials, attempts have been made 
to improve the quality of the candle 
waxes. These added materials in- 
clude : 

1. Natural hard waxes, such as 
carnauba and montan wax. 

2. Synthetic waxes, such as the 
IG-waxes, or waxes made from 
palmityl (cetyl), stearyl, oleyl alco- 
hols, or their homologues and de- 
rivatives. 

3. Substances related to fatty 
acids, especially palmitic, stearic and 
oleic acids, as follows: 

a. Amido fatty acids and alkyl or 
aryl amido fatty acids, such as 
Stearic amid (C17H~5-CO.NH~), 
stearic and palmitic anilid (C, THa~ 
C O - N H .  C6H.~) ( C15H31CO-NH. 
C6H5), oleic benzidid (C17H3~CO- 
N H . C 6 H ( C 6 H ~ . N H - C O  C~,H3:,), 
etc. 

b. High molecular ketones, ob- 
tained from stearie, palmitic, oleic 
and other fatty acids. Such are 
stearone ( [C1,I4~5 ] 2CO), palmitone, 
oleone ( [CITH.~] _£O),  etc. 

4. Hydrogenated oils and fats. 
5. Substances foreign to the 

properties of candle wax or stearic 
acid, such as benzo-naphthol. 1 

6. Coating substances, consisting 
of synthetic and natural resin.' 

All these materials have been used 
with the purpose of hardening and 

improving the dripping property of 
the candles. 

Before going into further details 
we must consider what the harden- 
ing of a candle wax means. Gen- 
erally, it is believed that the harden- 
ing of a candle wax is achieved by 
raising its melting point. In fact, 
that is not the case, especially with 
the candle waxes. To the waxes be- 
longs the property of softening be- 
fore they reach their melting point; 
and often the difference between the 
softening and melting point is equal 
to 10-20 ° C. 

I t  is clear that for a candle the 
softening point, and not the melting 
point, is the property which d e t e r -  
mines the degree of hardness. Ac- 
cordingly, a hardening agent for a 
candle wax will be an addition 
agent which raises the softening 
point of the original wax and, cor- 
respondingly, the bending point of  
a candle made from it. 

The melting point may be deter- 
mined by bringing a sample of about 
30 grams of melted wax in a test 
tube of 4 inches in length and 1 inch 
of diameter. The tube is then closed 
by a cork in which is inserted a 
thermometer subdivided into fifths 
of a degree C. The tube is brought 
into an empty bottle of about 5 
inches in height and 3 inches in 
diameter, closed by a cork provided 
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with an opening in the center, into 
which fits the test tube. The ap- 
paratus with melted wax is then 
shaken until the wax in the tube 
starts to solidify by showing a visi- 
ble turbidity. At  this point the tem- 
perature is taken and the highest de- 
gree constant for 30 seconds is the 
melting point. 

The bending point is the tempera- 
ture at which a candle softens and 
starts to bend. For  this purpose 
the candle to be tested is kept in a 
thermostat for about seven hours at 
a constant temperature. 

As already mentioned, the follow- 
i n g  materials have been tried as 
hardening agents for candle waxes: 
stearic acid, montan wax, IG-S wax, 
high molecular alcohol waxes, hy- 
drogenated oils and fats, synthetic 
and natural resins. 

Out of all these substances only 
the stearic acid can be called a real 
hardening agent for the candle 
waxes. It  does not imperil and de- 
stroy the burning qualities of the 
candle by producing smoke, or by 
burning wet, or by dripping, and 
even improves their burning quality. 
The stearic acid due to its crystal- 
line form, though it raises the 
softening point, will lower the melt- 
ing point of paraffin2 

M e l t i n g  
W a x  m i x t u r e ,  p o i n t ,  ° te. 

P a r a f f i n  100% . . . . . . . . . . . . . . . . . . .  125,6 ° 
P a r a f f i n  98% + s t e a r i c  a c i d  2 % . .  125.2 ° 
P a r a f f i n  90% + s t e a r i c  a c i d  10%.  122.7 ° 
P a r a f f i n  86% + s t e a r i c  a c i d  14%.  122.0 ° 
P a r a f f i n  80% + s t e a r i c  a c i d  2 0 % .  121.1 ° 
P a r a f f i n  75% + s t e a r i c  a c i d  25%.  120.6 o 

Carnauba wax acts differently; it 
raises the melting point of the wax 
but has no effect on its softening 
point or on the bending point of the 
candle. One of the reasons why it 
does not affect the softening point is 
because it cannot be added in a 
larger quantity than 2.% to any can- 
dle stock. Any amount of carnauba 
wax exceeding this quantity will 
make the candle smoke, burn wet 
and burn with too large a flame. All 
of these effects are serious defects. 

M e l t i n g  
W a x  m i x t u r e ,  p o i n t ,  o F .  

P a r a f f i n  100% . . . . . . . . . . . . . . . . . . . . . .  125.6 ° 
P a r a f f i n  98% + c a r n a u b a  w a x  2 % .  134.6 ° 

. . f . .  

Montan wax has no effect on the 
softening or bending point of the 
stock. However, it is often added 
to give to the candle an opaque ap- 
pearance. Due to its objectionable 
odor and, as in the case of carnauba 
wax, because it produces smoky 
flame, the added amount should not 
exceed 2%. 

During the last five years the hy- 
drogenated oils and fats have been 
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successfully introduced on the mar- 
ket especially in connection with 
scale paraffin wax. 4 

For  candle manufacturing there 
are in common use three different 
grades of paraffin: 

1. Scale wax, called crude par- 
affin wax. 

2. Paraffin wax of melting point 
125 ° , and 

3. Paraffin wax of melting point 
130-135. ° 

Scale paraffin wax is used only in 
candles which are consumed in 
glasses or in vessels made from fire- 
proof plastics. These candles, be- 
ing wide in diameter (1M-4 inches) 
and relatively low in heig.ht (~/2-7 
inches), will not bend m warm 
weather but will soften and, of 
course, will lose more or tess their 
original shape. To avoid to some 
.degree this deficiency, stearic acid or 
a mixture of harder paraffin and 

stearic acid is added. Better re- 
sults have been obtained by substi- 
tuting for part or all of the stearic 
acid hydrogenated oils or fats which 
are of high melting point. The hy- 
drogenated products mix well with 
paraffin and, during the burning in 
glasses, do not separate. The re- 
sults obtained with carnauba wax, 
montan wax, IG-S wax and high 
molecular fatty alcohol waxes are 
not satisfactory. During the burn- 
ing they separate out of the paraffin 
mixture, producing a heavy crust on 
the wall of the glasses, especially 
during cold weather, obstructing the 
flame or even breaking the glasses; 
besides, they reduce the burning 
quality of the candles considerably. 

These kinds of candles are very 
much in use for churches, camps, 
hospitals, homes, and lately as per- 
fumed and disinfectant candles. 
Their size corresponds to the time 
to be burned, i.e., from two hours to 
eleven days. The time is controlled 
not only by the size of the candle 
but also by the size and chemical 
treatment of the wick. 

Not the same can be said about 
the second group, the colored can- 
dles. They are, with some excep- 
tions, hand-made, and then they are 
dipped in colored hot wax. Here 
the wax composition of the inner 
candle is different from that of the 
coating or dipping wax. One of the 
best and cheapest waxes for the in- 
ner candle is a high melting point 
paraffin containing a small amount 
of stearic acid. Other waxes than 
stearic acid do not improve the qual- 
ity of the candle. Montan and car- 
nauba burn wet and smoky, IG-S 
wax and high molecular fatty alco- 
hol waxes burn wet and do not 
show the expected improvement ; be- 
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sides, they are not white and are too 
expensive. The dipping wax, in 
which the dyestuff is dissolved, is of 
a different composition from that of 
the inner candle. The paraffin pre- 
dominates and the stearic acid is 
present in such quantity as is neces- 
sary to dissolve the dyestuffs. The 
brightness of the color is accentu- 
ated by the softness of the beeswax 
in combination with a very small 
amount of hard wax. 

In the third group there are the 
beeswax candles. Being for religious 
purposes, they must contain a cer- 
tain amount of pure beeswax, e.g., 
51%, 60%, 75%, etc. The rest o f  
materials to 100% consists of par- 
affin and stearic acid. These candles 
are generally hand-made but they 
also can be molded2 The hand- 
made candles cannot contain much 
of a hardening agent on account of 
cracking during manufacturing, but 
the molded candles can be hardened 
successfully by adding to the mix- 
ture a small amount of difficultly 
saponifiable carnauba wax esters2 
This wax in combination with a high 
melting paraffin should improve also 
the wet burning and dripping of 
beeswax candles. Other waxes or 
resins, natural or synthetic, do not 
improve the qualities of the beeswax 
candles. 

The household candles are made 
from paraffin, alone or in admixture 
with stearic acid, which may be 
added to 60-70%. They are molded 
candies. 

The fifth group contains the 
birthday candles and tapers, which 
consist of pure paraffin in admix- 
ture with a small amount of stearic 
acid. 

S U M M A R Y  

1. The waxes in use for candles 
consist of paraffin and, in special 
cases, of beeswax. 

2. Stearic acid is the only known 
hardening agent for paraffin. It 
raises the bending (softening) point 
and lowers the melting point. It 
can be used in any quantity without 
impairing the burning quality of the 
candle. 

3. No other wax, natural or syn- 
thetic, can be substituted for stearic 
acid as a hardening agent for candle 
stock. Other waxes generally in- 
jure the burning quality of the can- 
dle or fail to produce any improve- 
ment, being at the same time more 
expensive than stearic acid. 

4. The hydrogenated oils and 
fats serve as hardening agents for 
paraffin, especially for scale paraffin 
wax, and are used chiefly for can- 
dles which are consumed in glasses. 

5. Synthetic or natural resins can 
be used in form of coatings only 
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and are used chiefly for decorative 
candles. 

6. No known synthetic hardening 
agent for candle wax can be satis- 
factorily substituted for stearic acid, 
even in such a mixture as 95% par- 
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affin ( M P  135 °) and 5% stearic 
acid. 
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T  LnVnE C   n-un-EnE 
By M. F. LAURO, Chairman 

PRESENTED AT THE 26TH ANNUAL MEETING, AMERICAN OIL CHEMISTS' SOCIETY, MaY 23-24, 1935 

A S may be remembered, this 
committee u n d e r t o o k the 

drafting o f .  certain specifications 
for Olive Oil and for Olive Oil 
Foots. W e  had a precedent for 
this in the work of the American 
Society for Testing Materials, in 
establishing values for linseed, soya 
bean and perilta oils. We  had a 
stimulus for this in the increasing 
demand by the trade in these com- 
modities for more definite and mod- 
ern standards. At  present neither 
text nor authority supply satisfac- 
torily the needed information. 

As a start, the following prelim- 
inary classification of values was 
sent around to each member for his 
comment and criticism, 

limit for the iodine value of Ital- 
ian and Spanish olive oils exported 
to this country, but for Tunisian 
and Dalamatian oils the limit should 
be 94. He also directs attention 
to the fact that the majority of 
iodine values given in the literature 
were determined either by the old 
H u N  method or that of Hanus, that 
the Wijs  figures are some 2 to 4 
points higher at times, and that 
therefore the values which I gave 
may be somewhat low. Agreeing 
with him that 86 as a normal upper 
limit for olive oil is too low, I would 
change this to 88. There is no 
question that the matter of method 
for  obtaining iodine numbers is one 
to take into account in arriving at 

F o r  S P A N I S H ,  G R E E K  A N D  I T A L I A N  O L I V E  O I L S  ( c o m p r i s i n g  b y  f a r  t he  l a r g e s t  
g r o u p  of  o i l s  b e i n g  i m p o r t e d  i n to  t h i s  c o u n t r y ) :  

oi ls  b e i n g  i m p o r t e d  i n to  t h i s  c o u n t r y ) :  
N o r m a l  or  R e c o m -  

m e n d e d  L i m i t s  O u t s i d e  L i m i t s  
Specif ic  g r a v i t y  a t  15.5 C . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.915 to  0.920 
Iod ine  v a l u e  ( W i j s ) . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  82 to  86 7 9 " ' t o " 9 0  
S a p o n i f i c a t i o n  v a l u e  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  189 to  195 188 to  196 
T i t e r  of t h e  f a t t y  a c i d s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17 t o  26 C . . . . . . .  
U n s a p o n i f i a b l e  m a t t e r  ( F A C )  . . . . . . . . . . . . . . . . . . . . . .  M a x i m u m  1.5% . . . . . .  
C r i s m e r  t e s t  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  69 to  71 C. p l u s  or  m i n u s  0.5 
H a l p b e n ,  V i l l a v e c e b i a  a n d  B e l l i e r  t e s t s  t o  be  n e g a t i v e .  
Co in  o r  S i l v e r  B e n z o a t e  t e s t s  a n d  t he  B e i l s t e i n t e s t  to  d e t e r m i n e  e x t r a c t e d  oils.  

F o r  A L L  F O O T  OR S U L P H U R  O I L S  ( i r r e s p e c t i v e  of o r i g i n ) :  
Iod ine  v a l u e  ( W i j s )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  80 to  86 77 to  90 
S a p o n i f i c a t i o n  v a l u e  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  188 to  195 185 to 200 
T i t e r  of t he  f a t t y  a c i d s  . . . . . . . . . . . . . . . . . . . . . . . . . . .  16 to  23 . . . . . .  
U n s a p o n i f i a b l e  m a t t e r  ( F A C )  . . . . . . . . . . . . . . . . . . . . .  M a x i m u m  2.25% . . . . . .  
A s h  c o n t e n t  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  M a x i m u m  0.20% 0.25% 

to  c o n s i s t  chief ly  of  i ron  ox ide  a n d  
o n l y  t r a c e s  of  l ime ,  etc.  

Replies were received from time 
to time. And since the publication 
in the November, 1934, issue of 
our OIL AND SOAP of the commit- 
tee report directing attention to its 
work and inviting comment from 
the trade as well as from chemists, 
I have had also some very interest- 
ing letters from dealers and sources 
outside the membership. 

Dr, Jamieson states he would 
consider 90 as a proper outside 

our limits. On page 93 of his text 
on "Vegetable Fats and Oils" we 
have the analysis by him of some 
authentic samples representing cer- 
tain types of olive oils, as follows: 

Mr. Diekhart gives the interest- 
ing information that he had outlined 
rules, some time ago, for use by 
the Olive Oil Association in trans- 
actions in olive oil products. He 
would classify olive oil by reviv- 
ing the four grades, namely, Edi- 
ble, Commercial, Technical and 
Olive Oil Foots. The edible grade 
would follow the U. S. Pharma- 
copeia requirements, except that the 
iodine value be determined by the 
Wijs method and be not less than 
82 nor more than 85, that the spe- 
cific gravity at 15.5 C. be from 
0.914 to 0.919, the titer 17 to 26, 
coin, etc., tests negative. For com- 
mercial grades, moisture and im- 
purities must not be over 2 per cent 
and free fatty acidity as oleic must 
be under 5 per cent. The technical 
oils must show either a positive 
coin test or the copper wire (Bell- 
stein) test, to indicate that they are 
extracted olive oils. And olive oil 
loots must be oil extracted from 
olives or the pulp of same with car- 
bon bisulphide or other (halogenat- 
ed) solvent, and to grade "Prime 
Green," must be of a natural green 
color, not dyed, and must saponify 
with 20 degrees Beaum6 lye  to a 
soap of a definitely green coloration. 

Dr. August Gill gave his approval 
to the proposal to draw up specifi- 
cations and considered the limits 
first tendered gs being reasonable 
ones. 

M. L. Sheety supplied data rep- 
resenting 40 samples of olive oil 

C a l i f o r n i a n  I t a l i a n  S p a n i s h  T u n i s i a n  
B i t o n t o  B o r j a s  Sousse  

Iod ine  No. (H)  . . . . . . . . . . . . . . . . . . .  85.1 84.4 83.7 80.0 
Sap.  N o  . . . . . . . . . . . . . . . . . . . . . . . . . . .  190.6 190.6 192.4 193.6 
U n s a p .  m a t t e r  . . . . . . . . . . . . . . . . . . . . .  1.0% 1.1% 0.8% 0.8"% 
Acid  v a l u e  . . . . . . . . . . . . . . . . . . . . . . . .  1.5 1.8 1.8 1.9 
Sp. Gr .  25/25 C . . . . . . . . . . . . . . . . . . . . .  0.9119 0.9120 0.91t6 0.9131 
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