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N 
T HAS  been known for a long time analysis as a means of different iat ing the 
that  certain organic and inorganic various unsa tura ted  fa t ty  acids. 
radicals have the propert ies  of ele- A careful invest igat ion of the action of 
ments.  The  most  familiar example th iocyanogen on sa tura ted  and unsa tura ted  

is probably the ammonimn group (NH~) acids showed the fol lowing results. 
which acts as though it were an alkali met- Satura ted  acids, would be expected, do 
al. Near ly  100 years  ago, Berzelius, as the not react. 
result  of a s tudy of the salts of thiocyanic OIeic acid adds th iocyanogen in the same 
acid, predicted that  if the radical th iocyano-  propor t ion  as iodine: i.e. molecule for 
gen (SCN)  could ever be isolated in the molecule. 
free state, it would be found to have many Linolic acid adds th iocyanogen to only 
of the propert ies  of a halogen, one of its two double bonds, while iodine 

Several  unsuccessful a t t e m p t s  were made is added to both. Thus  linolic acid has an 
to prepare this substance, but  it was not  iodine number  of approximate ly  180, while 
until  about  15 years ago that  the Danish its "Kaufmann number"  is only 90, the 
chemist  Bje r rum succeeded in demonstra t -  same as for oleic acid. 
ing the presence of free th iocyanogen in the Stearolic acid, with a triple bond, does 
mixture  of decoinpostion products  of gold not  add thiocyanogen.  
th iocyanate  in aqueous solution. He  found 
the substance to be very  unstable, in aque- Analytical Use 
ous solution aapidly undergoing hydrolysis  THE peculiar behavior  of linolic acid 
with the formation of thiocyanic,  hydrocy-  l a t  once suggested the possibili ty of us- 
anic and sulphuric acids, ing this value in the analysis of such fats 

In 1919, S6derb/ick isolated th iocyanogen as lard, tallow, cot tonseed or peanut  oil etc. 
in pure form, and published an extensive containing no acids less sa turated than 
s tudy of its propert ies  and reactions. The  linolic. The  depar ture  of the th iocyanogen 
substance was prepared by the action of number  from 90 gives a measure of the 

saturated acid fraction, while the difference .bromine on silver or lead th iocyanate  sus- 
pended  in e ther  or o ther  organic solvents, between the iodine and Kaufmann  number  
The propert ies  of th iocyanogen s t r ikingly gives the linolic acid content .  
verify the prediction of Berzelius. I t  liber- Recently,  Kaufmann  and Keller  have ex- 
ates iodine from iodides, dissolves metals, tended the method to the est imation of the 
even gold, with the format ion of thiocyan-  linolenic acid in dry ing  oils. Linolic acid 
ate:  is a powerful  oxidizing agent  and gen- adds th iocyanogen to two of its three 
erally possesses all the characterist ics of a double bonds, and if the saturated acid con- 
halogen intermediate  in chemical act ivi ty tent  is separately est imated by the Twi t -  
between bromine and iodine. Kaufmann,  chell or Ber t ram methods,  the linolenic 
in 1921, was a t t rac ted  to th iocyanogen by acid content  can be calculated from the 
the need for a halogen reagent  which iodine and th iocyanogen numbers.  
would react  less s t rongly than bromine but  The  estilnation of the Kauf lnann  numbers  
more s t rongly than  iodine. His  success is very  easily carried out. Th e  reagent  is 
with the reagent  in o ther  organic researches prepared by suspending dry  lead thiocy- 
suggested the possibility of using it in fat anate in anhydrous  acetic acid, decompos- 

ing with dry bromine,  and filtering. Lead 
1 Presented at Twenty-first Annual Meeting, American Oil th iocyanate  is easily prepared in the labora- 

Chemists' Society, New Orleans, May, 1928. 
* Ontario Research Foundation. tory from lead acetate and postassium thio- 
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cyana te :  anhydrous  acetic acid is made by  
refluxing C. P. glacial acetic acid with a 
s l ight  excess of acetic anhydride.  Kau f -  
mann  r ecommends  N / l o  solut ions;  we have  
found it convenient  to use N/5 ,  since larger  
fat samples  can be used and g rea te r  accur- 
acy obtained. All the reagents and apparatus 
used, including the fat  sample,  mus t  be 
tho rough ly  dry. The  solut ion is s table for 
about  one week. The  technique of the de- 
t e rmina t ion  is identical wi th  tha t  for the 
Wi j s  iodine n u m b e r  est imation.  A solvent  
for the fat  or fa t ty  acid is unnecessary.  
The  reaction is s lower than  the absorp t ion  
of iodine, but  is complete  on s tanding over  
night.  T h e  th iocyanogen  absorpt ion  is ex- 
pressed in t e rms  of iodine. 

The  first curve shows the sa tura ted  acid 
values found by the two methods.  The  
second curve shows the linolic acid by  the 
two methods,  and the th i rd  curve the resi- 

Comparative Analyses 

I N O R D E R  to inves t iga te  the possibi l i ty 
of us ing  this method  for plant  control  

of hydrogena t ion ,  we under took  the analy-  
sis of two series of samples  of cot tonseed 
oil d rawn at  var ious s tages  in the hydro-  
genat ion  process.  The  samples  were ana- 
lysed by  the K a u f m a n n  method  and also by  
the Twi tche l l  lead salt-alcohol method.  
The  resul ts  of the first series are shown in 
table 1. 

TABLE I 
Sample Iodine Kaufmann Saturated Linollc 

No.: Number Number acid~ % acid % 

1 107.2 65.6 27.1 (22.6) 46.2(41.7) 
2 97.2 65.9 26.8'i22.8) 34.8(28.8) 
3 91.0 65.2 27.6(22.1) 28.7(20.8) 
4 84.0 65.9 26.8(24.9) 20.1(16.0) 
5 79.7 65.9 26.8(25.4) 15.3(11.7) 
6 75.8 66.2 26.5(26.6) 10.6(7.9) 
7 75.6 66.3 26.4(26.0) 10.2(7.7) 

CIII'~'C I 

dual oleic and iso-oleic acid. I t  was estab- 
lished before the invest igat ion was s tar ted 
tha t  iso-oleic acid behaves  exact ly  like oleic 
acid wi th  t h e  K a u f m a n n  reagent ,  and thus 
the presence and concentra t ion of iso-oleie 
acid does not  affect the determinat ion.  

The  second series is more  extensive,  the 
hydrogena t ion  being carried to complet ion.  
These  resul ts  are shown in table II .  

TABLE II  
Sample Iodine Kaufmann Saturated Linolic 
No.: Number Number acids, % acid % 

1 109.4 66.2 26.4(21.2) 48.0(42.1) 
2 94.1 65:4 27.4(22.1) 31.9(26.2) 
3 92.9 65.8 26.9(22.4) 30.1(25.3) 
4 87.9 65.1 27.7(21.5) 25.3(20.3) 
5 83.3 64.7 28.t (22.4) 20.7(14.6) 
6 79.2 64.2 28.7(22.7) 16.1 (10.4) 
7 77..4 64.0 28.9(23.7) 14.9(10.2) 
8 73.8 64.7 ~8.1 (23.9) 10.1 (5.8) 
9 70.2 65.0 27.8(25.8) 5.8(4.4) 

10 59.5 57.9 35.6(32.7) 1.8(neg. val.) 
11 39.8 38.1 57.7(47.3) 1.9 . . . .  
t2 20.0 18.6 79.4(72.6) 1.6 . . . .  
13 3.5 3.2 96.5(86.8) 0.0 . . . .  

Cur.re 11 

q'he four th  curve shows a composi te  dia- 
g ram from all t1~.ese curves,  showing the 
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composi t ion  of the produc t  for each iodine 
nunlber,  

f rom the Twi tche l l  figures, impossible  neg- 
at ive values  are obtained.  Thus  in these 
samples  at least, and p robab ly  in all the 
others,  the K a u f m a n n  value is the more  ab- 
solute. 

A fur ther  point  to be noted in bo th  the 
series is tha t  there is pract ical ly no change 
in the K a u f m a n n  n u m b e r  until  the iodine 
n u m b e r  has been reduced to about  70 or 80, 
i.e. to the s tage of a par t ia l ly  hydrogena ted  
shortening.  I t  follows f rom this fact tha t  
if the K a u f m a n n  value of a ba tch  of oil t:e 
determined once and for all, the linolic acid 
content  of all the shor tening batches  made 
f rom this ba tch  of oil can be calculated 
fronl the iodine value alone. 

I t  is our  opinion, therefore,  tha t  the 
K a u f m a n n  value forms a very  convenient  
index in the analysis  of oils and fats, and 
gives values which are at least as accura te  
as those obta inable  f rom the Twitchet l  
method.  

Niger Co., a subsidiary of Lever Bros., in- 
tends to exercise its option to repay the pres- 
ent outstanding s 7% debenture 
stock issued in 1925. The stock is repayab'e 
on or after  October 1, 1931 at 103% and the 
company proposes to repay the full amount on 
that date. Bulk of money needed for this pro- 
cedure will be gotten by issue of 5,% stock, 
carrying an unconditional guarantee of Lever 
Bros. 

I t  is readily seen tha t  a d iscrepancy of 
about  4% exists  in t:oth tlie linolic and sat- 
ura ted  acid values by  the two methods.  
However ,  the grea t  convenience and rapid-  
ity of the K a u f m a n n  value w o u l d  recom- 
mend  it as a plant  control  procedure,  and 
if desired, the resul ts  m a y  be made com- 
parable  wi th  those f rom the Twi tchel l  
me thod  by  the subt rac t ion  of a n  appropr i -  
ate correction.  However ,  it is our  opinion 
that  the Kauf inann  n u m b e r  de te rmina t ion  
p robab ly  gives the more  near ly  absolute  
resul ts  of the two  methods.  F rom table I I  
it is readi ly  seen that,  in the last four sam-  
ples at  least, the sa tu ra ted  acid content  
found by  the Twitchel l  method is too low 
for a p roduc t  of the g iven iodine number ,  
and if the linolic acid values are calculated 

Turbo-Mixer  Corp., New York, has leased 
additional space in the Crystal Building, 250 W. 
43rd St., where the general offices, testing and 
research laboratories will now be consolidated. 
All manufacturing has been concentrated in 
one plant at Hudson, N. Y. 

Henley's Twentieth Century Home & 
Workshop Formulas, Recipes and Pro:esses. 

800 pages, 6 x 9. Bound in cloth. Published 
by Norman W. Henley Publishing Co. 1930 
edition. This volume in its most recent edition 
contains more than 10,000 formulas and reci- 
pes, covering ahnost every industry. Among 
these are included I0 pages of formulas for 
various kinds of soaps and I0 pages of 
formulas on polishes. I t  is a very useful book 
to have about the laboratory or plant as its 
scope is wide, and a formula is given for 
almost any product which one might want to 
make. 


