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TABLE V I  

Galeulated Red Values- -460 2¢Iillimicrons 

Vor,. 81 

Lab .  No. 

1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
4 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
5 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
6 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
7 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
8 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
0 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

10 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
11 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
12 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
13 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
] 4  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
15 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
16 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
17 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
18 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

X S  275  

SoL 1 Sol. 2 

6 .9  6 .8  
6.3 6.8 
7.9 6.7 
5.6 6.7 
6.7 6.8 
6.7 6.8 
6.9 6.6 
6.6 6.8 
7,0 6~7 
6.6 6.8 
6.8 6.8 
6.8 6.7 
6.7 6.7 
7.0 6.8 
6.7 6.8 
6.4 6.8 
7.0 6.8 
6.7 6.8 

Dif .  

.1 

.5 
( 1 . 2 )  
( 1 . 1 )  

.T 

.1 

.3 

.2 
3 

0 .2 

0 '1 

.2 
.1 
.4 
.2 
.1 

Variation from Av. 

Sol. 1 

(1~2) 
(o 1.1 ) 

0 :! 
.1 
.1 
.1 

0 
.3 

0 
.3 

1 
C 

1 
1 

1 
1 
1 

XS  276  

Sol. 1 

3.7 
3 .6  
3.9 
3.3 
3.7 
3.7 
3.7 
3.7 
3.8 
3.7 
3.7 
4 .0  
3.8 
4.0 
3.8 
3.6 
3 .7  
3.6 

Di f .  
Sol. 2 

3 .7  0 
3.9 .3 
3.3 ( . 6 )  

3.74.0 0(.7) 

3 .7  0 
3 .5  .2 
3.8 .1 
3 .6  .2 
3.8 .1 
3.6 .1 
3.9 0.1 
3 .8 
3.9 0' 1 
3.8 
3.8 .2 
3.6 .I 
3.7 .1 

Variation from Av, 

~ I. 1 Sol. 2 

0 
/ .2 (~) (.4) 

(.4) (.3) 
0 0 
0 0 
0 .2 
0 .1 

.1 .1 
0 .i 
0 .i 

.3 .2 

.1 .1 

.3 .2 

.1 .1 

.1 .1 
0 .1 
.I 0 

Avg. ~ 6.7 
Avg.  Deviation from M e a n  

Lovibond Range 
Photometric Range 

0 . 1 5 6  
0 . 1 9 5  
1.7 
0 .4  

Avg.  ~ 3,7 
0 .081  Avg.  Deviation from Mean 0 . 0 7 5  0.1O0 
0 .101  = 0 . 0 9 4  0 .125  

L,ovibond Range 0.9 
0.1 Photometric l~ange 0.3 0.2 

It  seems quite possible that excellent agreement 
could be obtained between a large nmnber of labo- 
ratories if  only one or two corrected readings were 
used. Since the 460 correction factor for an oil of  
about 6.7 red is different from an oil of about 3.7, 
the obvious conclusion is that even at the 6.7 level a 
25-ram. oil column is too long and that smaller col- 
umns  or dilution will  be necessary. In other words, it 
wil l  be necessary to examine  both darker and lighter 
oils to arrive at the proper column lengths and dilu- 
tions to use over a wider color range. 

Conclusions 

It may  be concluded from the work of the commit- 
tee during the past year that 

1. eight of 18 instruments  used in reporting re- 
quested data do not meet A.O.C.S. specifications. 

. 

3. 

. 

G. W. AGzg D.L. I t ~ y  
R. J.  BUS%VE~L DUNCAN'  MACIMILLAN 
W .  T .  CO,L~IMASr E . J .  W ~ ' r  
IV[. W .  F'OI~M0 O . L .  M A N N I N G  
StilY'2~ORIE GOrLDWASS~E~ V .  0 .  I~EJHL, EIN'BAClttE~ 

This conclusion is not  necessarily a criticism of 
the instruments  since only two of the instru- 
ments  gave results material ly  out of  l ine; 
the use of standardizing solutions holds promise;  
the possibil i ty of us ing readings at only one or 
two appropriate wave- lengths suggests itself as 
a practical method of oil grading; 
additional committee work is necessary not  only 
in the direction so far taken but in other diree~ 
tions which may hold promise of giving precise 
instrumental  color values. 

R .  T .  0 'C'o'N~O~R 
R .  C. POeE, 
L .  K .  W H Y T ~  
R .  C. S T m L ~ A N ,  

c h a i r m a n  

[Rece ived  A p r i I  2 6 ,  1 9 5 4 ]  

Polarographic Determination of Titanium in Soap 
JOSEPH HEJNA, Allen B. Wrisley Company, Chicago, Illinois 

T I T A N I U M  can be determined in soap polaro- 
eraphical ly  after it is ashed, fused with potas- 
sium bisulfate, and dissolved in 1.0 N sulfuric 

acid solution saturated with sodium oxalate. The 
cathodic wave of the diffusion current is well defined 
and is in direct proport ion to the concentration of 
the titanic ions. The polarographic method w a s  com- 
pared with the colorimetrie method. The percentage 
of t i tanium was substantiated by us ing the Ilkovic 
equation. 

5Iill-type of soaps contain t i tanium in the form of 
t i tanium dioxide, which is added as a whitener, also 
to make the bar opaque. The amount  of t i tanium di- 
oxide that is added to the soap will  usual ly  vary from 
1 oz. to 8 oz. per 100 lbs. of soap, depending upon 
the desired color or opaqueness. In the course of soap 
analyses  it becomes necessary at times to determine 
the amount  of t i tanium dioxide, and it was with this 
object in mind that the polarographic method was 
investigated. 

Prel iminary Invest igat ion 

It was observed by Zeltzer (5) that the t i tanium 
gives well-defined waves  in 0.1 N sulfuric, nitric, and 
hydrochloric acids. The wave of the diffusion current 
is due to the reduction of the titanic ions to the titan- 
ous state (5) .  Adams  (1) found that 1.0 N sulfuric 
acid gives better reproducibil i ty than 0.1 N sulfuric  
acid. Adams (1) used 8% urea as a maximum sup- 
pressor and saturated the solution with sodium oxalate 
to form the complex ion. The 1.0 N sulfuric acid was 
used as the electrolyte in the present investigation 
because potassium bisulfate was used to fuse the sam- 
ple after it had been ashed. Sodium oxalate was used 
to form the t i tanium ion complex. Two other organic 
acids were investigated as to their complex formation, 
namely,  tartaric and citric acids, but  there was no 
evidence of any advantage over that of sodium oxa- 
late: The u s e  of urea was studied, and it was found 
that samples containing 8%, 6%, and 0% urea gave 
the same diffusion currents which caused us to decide 
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not to use urea as a maximum suppressor. Inasmuch 
as the diffusion currents were the same with and with- 
out a suppressor, it was decided to use none. The effect 
of temperature change was studied, and it was found 
that there was a p p r o x i m a t e l y  a 1% error per 1 ° 
change in temperature. This was studied between 20 
and 30 degrees C. 

Apparatus and Material 

The po]arograph was a Fisher Electropode. I t  is a 
manually operated instrument. The Electropode had 
no provision for thermostating, which was corrected 
for by placing the cell in a water bath that was ther- 
mostatically controlled at 25--+ .I°C. The galva- 
nometer deflections are expressed in arb i t rary  units. 
The galvanometer was c a l i b r a t e d  with a Weston 
microammeter so as to use the Ilko'~ic equation. The 
sample in the cell was deaerated with nitrogen from 
10 to 20 minutes. The nitrogen was first passed 
through a 1.0 N sulfuric acid solution by means of a 
fine-porosity, fri t ted glass tube so as to saturate it 
before going to the cell. All the chemicals used were 
of reagent or C.P. grade. 

Analytical Procedure 

A standard solution of t i tanium sulfate was pre- 
pared from potassium t i tanium oxalate as described 
by Sandell (4). The s tandard solution was prepared 
to give a concentration of 1 X 10 -2 moles per liter of 
titanium. F rom the s tandard solution the various 
dilutions were made, and the linear relation between 
the diffusion current  and concentration was deter- 
mined. With all other factors constant in Ilkovic 
equation (3) i d ~  KC, where id is the average dif- 
fusion current  in mieroamperes, C is the concentra- 
tion of the t i tanium ions in millimoles per liter, and 
the constant K is equal to 605nDVfmf/~t~/ t  

The concentration of the t i tanium in the s tandard 
solution was determined gravimetrically and found 
to be I X 10 -2 moles per liter as stated. The stan- 
dard was diluted and checked by the peroxide c01ori- 
metric method (4). The calibration data obtained by 
plotting the diffusion current  against the concentra- 
tion are shown in Figure  1. 
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FIG. 1. Concentration of Titanium in 1Vfillimotes 
Corrected for residual current. 

The above data  were obtained by adding the required num- 
ber of ml. of the s t a n d a r d  s o l u t i o n  to a 50-ml. volumetric flask, 
adding the correct amount  of sulfuric acid to make 1.0, N, 
adding sodium oxalate to saturate ,  and m a k i n g  up to volume. 

Method 

Two grams of soap are weighed to _ .01 g. into a 
plat inum crucible and burned  with a low flame from 
a Bunsen burner  until  ashed. After  the sample is 
ashed, 3 g. of potassium bisulfate are added, and again 
the crucible is heated with a low flame, preferably 
with a cover on, until the ash is completely fused. 
While the mass is in a fused condition, it is poured 
into a 100-ml. beaker and the crucible is likewise 
placed in the beaker. After  the fused mass has cooled, 
50 ml. of 1.0 N sulfuric acid are added and the beaker 
is heated slightly until  the fused mass goes into solu- 
tion. The contents of the beaker are then cooled and 
added to a 100-ml. volumetric flask, and the beaker 
and crucible are washed with a little 1.0 N sulfuric 
acid that  is added to the flask, which is then made up 
to volume with 1.0 N sulfuric acid. A 25-ml. aliquot 
is added to a 50-ml. volumetric flask, to which sodium 
oxalate is added to make it saturated and 1.0 N sul- 
furic acid to make it up to volume. The sample is 
then placed in the electrolytic cell, and nitrogen is 
passed through the solution from 10 to 20 minutes to 
replace the air. The drop time was adjusted to give 
one drop in 3 to 6 seconds, and the polarogram was 
obtained between 0 to -- .8 volts. The half wave po- 
tential ver sus  the saturated Calomel Electrode was 
found to be --.240 _+ .008 volts. An aliquot of the 
sample was also checked by the colorimetric method. 

The results obtained from a number of soap sam- 
ples from factory production and from pilot produc- 
tion are listed in Table I. These were made to corre- 
late the exact amount Of t i tanium added to that  which 
was found. The t i tanium was converted to t i tanium 
dioxide and reported as such. The t i tanium was cal- 
culated from Figure  1 and also by  using the ]Ikovie 
equation (3). From the Ilkovic equation: i d ~  605 
nD~/fCmf/3tl/6 where i~ is the current in mieroam- 
peres, n is the number of faradays  of electricity re- 
quired per mole of the electrode reaction, D is the 
diffusion co-efficient of the reducible or oxidizable 
substance in cm. 2 see. -1, C is. the concentration in milli- 
moles, m is the rate of flow of mercury from the drop- 
ping electrode capillary expressed in rag. sec. -1, and t 
is the drop time in seconds. There is, according to 
the Ilkovic equation, with all other factors constant, 
a linear relation between the diffusion current  and 
concentration (3) i~ ~ KC. I t  is also shown that  the 
diffusion current is a function of the rate of mercury  
flow and the drop time (3). With all other factors 
constant in the ]lkovie equation the diffusion current  
is found to be directly proportional to the product  
m f / S t v t  i~ ~ - K m f / ~ t l / t  In  the Ilkovic equation the 
factors 605n and Dr2  are constant and independent 
of the capillary whereas the diffusion current  has 
been shown to be a function of the concentration and 
m and t which are determined experimentally. The 

id 
factors 605 nD ~/~ are equal to Cmf/3t~/6 and are known 

as the diffusion current  constant I. Thus the Ilkovic 
equation becomes id - - - ICmf /3 t  ~/6. The diffusion cur- 
rent constant was determined experimentally from 
the following data:  diffusion current 1.19, C ~---.50 
millimoles, m ~  1.8874 reg./see. The time 3.33 sec. 
I ~ - 1 . 2 7 5 1 _  .003. The concentration of t i tanium 
was obtained from Figure 1, or calculated from the 

equation C - -  lm.~/:~t~/. The diffusion current  con- 
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TABLE I 

Sample Polarographieally as TiO 2 Colorime~r~eally a.s TiO 2 

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

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

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

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

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

7 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

8 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

.q . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

1 0  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

] 1  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

0.062 
0.062 
O.130 
0.187 
().250 
0.312 
0.365 
0.431 
0,063 a 

(;.124 a 
0.187 a 

0.062 
0,062 
0.132 
0.187 
0.250 
0.312 
0.365 
0.431 
0.064 
0,125 
0.187 

a Samples 9, 10, 11 we.re special pilot samples. These we,re made 
using 3,000 g. of soap, and C.P. Titanium Dioxide was added in the 
following ratio: .625 g., 1.25 g., and 1.875 g., respectively. 

stant I serves two purposes. If the previously deter- 
mined constant I and the factors m and t are known, 
it is possible to determine the concentration of the 
titanium without referring to a standard curve (2),  
and the I gives a means of correlating the diffusion 
currents, using different capillaries in the same elec- 
trolyte and at a known concentration when m and t 
are known (2).  

Conclusion 

Titanium dioxide can be determined in soaps polar- 
ographical]y by the method described above. It has 
been found that no maximum suppressor was neces- 
sary and that  the diffusion current  is directly propor-  
tional to the concentration and is well defined. The 
method is adaptable  to soaps. 
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Letter to the Editor 
DEAR EDITOR : 

In  the paper  " T h e  Composition of Coffee Oil and 
Its Component Fatty  Acids" (J. Am. Oil Chemis~ts' 
Soe., 30, 606, 1953) the statement was made that 
" . . .  previous work on coffee oil is meager  . . .". 

The following references, dealing with oil of coffee 
grounds, contain much valuable data and interesting 
technological information : 

R. INTONTI: Rendiconti dell'Ist, di Sanit5 Pubbl., 
March 1938. 

~ .  TESTONI E G. BIMBI :  L a  C h i m i c a  e l ' Indus t r ia ,  
3, 137 ( 1 9 3 8 ) .  

G. B.  MARTINENGHI : O l i  M i n . ,  G r a s s i  e S a p o n i ,  Col .  
e V e r n . ,  1 8 ( 8 ) ,  113 ( 1 9 3 8 ) .  

T h e y  m a y  b e  o f  i n t e r e s t  t o  y o u r  J o u r n a l  r e a d e r s .  

(] IOVANN [ B.  ~ARTINE:N(] IH 
PI~OF]~S SO,IZF~ C~R,I SPOND'E,N 'PE' 
DI~]LL~ISITIT. NAC;IONAL ])E Oqd~;10,S 
D[ !rio DE JAN]~II~O 

Milano, I t a ly  
March 22, 1954 

I A B S T R A ' C T S  . R. A. Reiners, Editor 

• O i ls  and Fats  
Ralph W. Planck, Abstractor 

Dorothy M. Rathmann, Abstractor 
T h e  autoxidatio~ of fats  and application of antioxidants. H. 
J-aneeke (Univ. F r a n k f u r t  a. M., Germany) .  Arzneien{t teL 
Forssh.  3, 574-86, 632-9(1953). A review. 

Seed fa t s  of cucurbits.  D. X. Chowdhury, M. M. Chal~rabarty, 
and ]3. K. Mukherj i  (Univ. Coll. Sci. Technol., Calcutta) .  
Science and Culture ( Ind ia )  19, 163-4(1953). Analysis  of 
seeds and oils of Cueurbi ta  maxima,  Ben~ncasa, ceri fa,  La.qena- 
ria vulffaris, and C~trullus vu~gari~ shows respectively: % oil, 
48, 48.3, 45.1, 68.4; iodine value, 98.3, 126.8, 126.5, 116.2; com- 
ponent  f a t ty  acids as % by weight of the oil are:  linoleic, 43.7, 
62.3, 64.0, 58.6; o]eic, 26.4, 21.9, 18.2, 18.7; saturated,  29.9, 
15.8, 17.8, 22.7. (0. A. 48, 3708) 

Confirming the erucic acid detection in oil mixtures by the ox- 
idation method. H. Hadorn,  R. 3ungkunz,  and X. W. Biefer  
(Lab. Berbandes Schweizerische Xonsumvereine,  Basel, Swit- 
zerland).  Z. Lebensm.-Untersueh .  u. -Forsch. 97, 365-73(1953). 
For  detection of crueiferous-seed oils (rape, mus ta rd )  in olive, 
peanut,  and other oils, the method of K a u f m a n n  and Fiedler 
(C'. A. 33, 419), based on KMnO~ oxidation and isolation and 

identification of dihydroxybehenic acid, was found unsuit-  
able. With a few modifications, principally increase in the 
KMnO4 excess, sufficient improvement was obtained so tha t  
10% admixtures of rapeseed oil to olive or peanut  oils were 
detectable. (C. 2l. 48, 2393) 

The s tabi l i ty  of safflower-seed oil. M. N. Rao and M. Swami- 
natha~l (Central Food Technol. Research Inst . ,  Mysore, In- 
dia) .  Bu~. Central  Food  Teehnol. Research  Inst .  2, 211(1953).  
The seeds were minced, steamed 1 hr., and the oil expressed at 
1.25 tons/sq,  in.; the yield was 25%. Stabil i ty by the active 
oxygen method was 14.5 hrs. Safflower-seed oil was less stable 
than  peanut  oil in holding tests. The high content of glycer- 
ides of linoleie acid accounts fo r  the low stability. (C'. A. 48, 
2393) 

Melting and solidification of milk fat. H. Mulder (Agr.  Univ., 
Wageningen,  Hol land) .  Neth .  Mill; Da i ry  J .  7, 149-74(1953). 
The expansion of solidified cream with 35% fa t  upon heat ing 
f rom 0 to 51 ° in van D a m ' s  di latometer is greatest  in the 
region of 10-20 ° . The amount  of fa t  which melts at a given 
temperature  varies according to the tempera ture  at which ~l~e 
cream was solidified. The lower the temperature  at which the 
but ter  f a t  was caused to solidify the lower is its melt ing point. 
The thermal expansion of the liquid and of the solid fa t  at  the 
same temperature  is practically the same. The total expansion 


