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Since fu r the r  work will be necessary to obtain 
agreement  between collaborating laboratories and 
since several minor points much as the use of potas- 
sium iodide solution must  be studied, no detailed 
repor t  will be given at  this time. F u r t he r  work will 
be carried out as p rompt ly  as possible. 

One disconcerting fact  has been demonstrated by  
the present  work. These same five oil samples have 
been studied by  the Spectroscopy Committee a n d  the 
Liquid-Solid Acids Subcommittee.  The Spectroscopy 
Committee furnished iodine values on these oils with 
8 out of 12 values for each oil in close agreement.  
Sa tura ted  acids have been measured by  two labora- 
tories on the linseed, soybean, and cottonseed oils by  
the crystallization procedure, and the results are in 
agreement.  I f  these averaged values for  iodine values 
and sa tura ted  acids are used, together with the thio- 
cyanogen values as determined in this work, to cal- 
culate the composition of the linseed, soybean, and 
cottonseed oils, then composition are found which arc 
not in agreement  with those found by  other methods 
of analysis such as the spectrophotometric.  

The present  work shows that  much more work  must  
be done before a sat isfactory determination of the 
composition of vegetable oils can be made. 

Stability Test 
V. C. MEItLY.NBA(3ItEP~, Subcommittee Chairman 

Progress this yea]" on the Fa t  Stabil i ty Test has 
concentrated on the redesign of the appara tus  which 
is now under  construction. A repor.t of results with 
this appara tus  will be made available at another  time. 

Insoluble Impurities Determination 
I t  was called to our  at tention dur ing the year  that  

some laboratories disliked using petroleum ether for  
washing the residue in the insoluble impuri t ies  deter- 
mination. I t  was disliked because of the hazard in- 
volved. Several members  of the Committee made a 

comparison between petroleum ether and carbon tet- 
rachloride on a var ie ty  of fats. The results appea r  in 
the following tab ulation : 

Laboratory 14 Laboratory 13 Laboratory 6 Laboratory 12 Laboratory 4 

]'mE. C.T, P.E. C.T. P.E. C.T. P.E. C.T. P.E. C.T. 

0.15 0.15 
1.10 1.18 
0.08 0.06 
0.39 0.36 
0.18 0.17 
0.80 0.80 

0.10 0.09 
0.17 0.15 
0.18 0.22 
0.20 0.19 
0.50 0.53 
0.70 0.66 

0.52 0.55 
0.72 0.70 
0.02 0.01 
0.02 0.01 
0.02 0.01 

0,29 0.25 
0.14 0.17 
0.22 0.39 
0.32 0.30 
0.11 0.13 
0.36 0.39 
0.74 0.68 
0,23 0.25 
0.13 0.17 

.3.68 3.16 
1.26 1.42 
0.45 0.47 

0.16 0.15 
0.66 0.73 
0.66 0.65 
1.10 1.05 

P .E . - -Pe t ro l eum Ether. 
C.T.--Carbon Telrachloride 

The above results indicate that  carbon tetrachloride 
and petroleum ether are equally satisfactory. On the 
basis of these results the Committee recommends tha t  
carbon tetrachloride be permi t ted  as an al ternat ive 
washing agent  for  use in the insoluble impuri t ies  
determination.  

Analysis of Tall Oil 
The agreement  at the Committee meeting a year  

ago was to follow the progress of the A.S.T.M. in 
their  development of methods for  the analysis of tall 
oil. The activities of the A.S.T.M. dur ing the past  
year  have concentrated on other products  so that  no 
progress has been made in the case of tall oil. 
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New Techniques in Glycerine DisHllation" 
W. A. PETERSON 

Colgate-Palmolive-Peet Company 
Jersey City, New Jersey 

I N recent years  significant improvements  have been 
made in distillation equipment  a n d  t e c h n i q u e .  
Glycerine refiners have been aware of the ne.ed 

for  modernized equipment  in order  to realize econo- 
mics in consumption of fuel, to produce C. P. grade 
without resort ing to multiple distillations, and to 
achieve economy of space by  increasing the produc- 
tive capacity per  unit. " S w e e t w a t e r "  produced in 
the ohtcr type stills was undesirable since these weak 
concent ra t ions- - ranging  f rom 2.5-5.0% g lycero l - -  had 
to be re-evaporated and rcdistilled, and even then the 
distillate was of poor quality, being rich in t r imethyl-  
ene glycol and saleable only as "Yel low Dist i l led."  
A fu r the r  disadvantagc of the older units was the 
necessity for concentrat ing the distillate up to 98.7%, 
the minimunl s tandard  for " D y n a n l i t e "  glycerine. 

The purpose of this discussion is t() review some 
recent advances in solving these difficulties. More 

* Presented at the 20th annual fall meeting'i American Oil Chemist,u' 
Society, Chicago, Oct. 30-Nov.  1, 1946. 

specifically, we will describe the design features  and 
the operation of a distillation unit  which has been 
timed successfully in commercial operation for several 
years  and which has not heretofore been described in 
the l i terature.  Recognizing the need for  improve- 
ments, Dr. M. It .  I t tne r  was successful in designing a 
unit  (now known as the " I t t n e r  S t i l l " )  which elimi- 
nated the undesirable features  of the older stills, and 
which will be described here (1). Dr. I t tne r  touched 
upon it, but  very briefly, at  the time he received the 
Perkin medal in 1942 (2). An improved type of glyc- 
erine still has also been described by  Wurs te r  (3). 

With the aid of the chart  we can follow the se- 
quence of flow. Beginning at the left  we note the 
feed tank " A . "  This has a capaci ty of 20,000-25,000 
pounds and is mounted Oll a scale (for  accounting pur-  
poses) and is provided with a steam jacket  for par t ia l  
pre-heat ing of the crude. The crude is drawn into the 
still by  means of a vacuum in the still system, first 
passing through the main pre-heater  " B . "  This is a 
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tubular  heat exchanger with 375 square feet of sur- 
face. Both pre-heater " B "  and the scale tank steam 
jacket are heated by steam generated within the still 
system itself as will be more readily seen from the 
description to follow. The temperature  of the crude 
is raised 80-100 ~ F. in the pre-heater, and enters a 
nickel-clad still " C "  at about 250 ~ F. I lere it is 
brought  to distillation temperature  (330 ~ F . )  by 
closed steam coils. There arc five separate coils, made 
of nickel, having a total heating surface of 400 square 
feet and individually controlled for flexibility of op- 
eration. The large heating area, combined with the 
low pressure in the system (10-15 mm. absolute) make 
possible a rate of 1,]00 pounds of distillate per operat- 
ing hour  with soap lye crude as the feed ; the rate for  
saponification crude is 1,300 pounds per hour, and for 
redistilling lower grades of glycerine is 1,500 pounds 
per hour. The absolute pressure in the still is main- 
tained by a three-stage steam evactor and a barometric 
condenser. 

The open steam is admitted to the still through a 
central superheater coil " E "  which enters at the top 
of the still and terminates near the bottom in a circu- 
lar ring jet  (see inset " F "  for detail),  from which 
eight separate tangential  branch jets inject the open 
steam into the crude, setting up a very active circu- 
lation around and between the five banks of closed 
coils-- thus obtaining a high heat t ransfer  rate with 
very little sut)erheating of the liquid. The jet  steam 
is superheated by the glycerine vapor above the liquid 
level. The amount of open steam is controlled by an 
orifice plate and is entirely independent of the op- 
erator 's  judgment.  The orifice size is calculated to 
deliver 0.25 pound steam per pound of glycerine 
distilled. Three supplementary open steam ring jets 
are provided, controlled by separate orifices. These 
jets are below the nmin open jet  and are used only 
during the boildown at the end of a run  when the 
level of crude falls below the main open steam jet, 

The vaporized glycerine passes through a centrifu- 
gal separator of the Weber  type, " G , "  and here is 
freed of any entrainment.  This type of separator is 
extremely efficient--the residual salts in the distillate 
are of the order of 2 ppm NaC1, 3 ppm Na~SO,, 1 ppm 
iron, and 0.001-.002% total ash. The mixture of pure 
glycerine and water vapor then enters the boiler 
condenser, " H . "  This vessel is a tubular  heat ex- 
changer designed to condensate approximately 70% 
of the glycerine vapor under  constant c o n t r o l l e d  
temperature.  

At this point it is advisable to trace the flow of 
high pressure steam, condensate, and regenerated low 
pressure steam, which is one of the unique features 
of this unit.  Referr ing to the chart,  we note that  all 
of the steam condensate from the closed coils flows 
through traps to a condensate receiver, " I . "  IIere 
the pressure falls from 150 p.s.i, to 25 p.s.i. ; in so 
doing, about 10% of the condensate flashes into steam. 
Two relief valves " J "  on the condensate receiver 
feed this flash steam to various desired points. One 
relief valve discharges at 20 pounds and feeds the 
main preheater  " B . "  The second relief valve is set at 
25 pounds and takes excess flash steam first through 
the jacket on the scale feed tank " A , "  and finally to 
the 5:pound exhaust steam system. The condensate 
discharges from the bottom of the receiver at 20-25 
pounds pressure and enters the boiler-condenser " t I . "  

Here  its pressure again drops to 5 pounds, which is 
the constant pressure maintained in this vesscl. Some 
flash steam is again created; the balance becomes the 
feed water for  the boiler. 

In this boiler-condenser a heat exchange takes place 
between the latent heat of the glycerine vapor and the 
water in the boiler-condenser, thus generating the low 
pressure steam for  the open je t  ( " F " )  in the still. 
Some of this self-generated steam is used in other parts  
of the system-- the concentrating tubes in condenser 
" M "  and in receiver " P "  as will be described later. 
At the start  of a run  high pressure steam is fed to 
the open coil for  about 10-15 minutes, unti l  enough 
glycerine vapor is distilling to raise the boiler tem- 
perature  to a positive gauge pressure. As soon as a 
positive pressure is noted, even 2-3 pounds, high 
pressure ste~tm is shut off and from here on the still 
generates its own open steam. The pressure in the 
steam boiler is held constant at 5 pounds by  a relief 
valve, " K , "  thus maintaining a constant condensing 
temperature  of 228 ~ F. The water level in the boiler 
is held constant by  an overflow trap discharging ex- 
cess water  to a hot water supply tank. 

The mixture of vapor and condensed glycerine 
leaves the bottom of tbe boiler at 250-260 ~ IV. and 
enters the cross pipe " L "  which separates the vapor 
from the l iquid--al lowing the liquid to flow into 
receiver No. 1. Approximately 70% of the glycerine 
is condensed at this point and is 99.5-99.8% concen- 
tration. From normal quality crudes the color of this 
distillate will average 1.5 Yellow - 0.5 Red (51/4" Lovi- 
bond Cell) and requires only bleaching to bring it up 
to U.S.P. quality. All parts  of the boiler, cross pipe, 
and first receiver which come in contact with C. P. 
glycerine are stainless steel. 

The remaining glycerine vapor and all of the un- 
condensed water  pass through the cross pipe and en- 
ter  the cooler " M "  at the bottom. The cooler is a 
tubular  heat exchanger containing 16 rows of hori- 
zontal tubes, arPanged so that  the cooling water flows 
downward countercurrent ly  to the vapor  (see inset 
" Q "  for  detail) .  In this vessel practical ly all of the 
remaining glycerine, but  almost no water, is con- 
densed. Here again the condensing temperature  is 
controlled by the temperature  of the water flowirlg 
through the tubes. The lowest row of tubes is the 
hottest, thus condensing the least amount  of water  
and fu r the r  serving to remove excess water f rom the 
cooler glycerine flowing down over the tubes f rom the 
upper  par t  of the condenser. The circulating cooling 
water  enters the top row of tubes at 90-100 ~ F. and 
leaves the bottom row at 180-190 ~ F. This heat is 
removed by  a separate heat exchanger " N , "  using 
river or well water as the ultimate cooling medium. 
The internal  circulat ing.system may be inhibited to 
minimize corrosion since this vessel condenses the 
glycerine normally used for " D y n a m i t e "  grade and 
the tubes are of steel construction. 

Twelve of the 16 rows of tubes are connected to the 
circulating water system; the four  bottom rows are 
heated by the 5-pound steam generated in the boiler- 
condenser " I I , "  the amount being controlled by  an 
orifice. This serves to insure high concentration in the 
distillate by  re-evaporation of any small amount of 
water in the glycerol condensate, which must flow over 
these hot tubes before entering the No. 2 receiver. The 
condensed and concentrated glycerine then flows down 
the far  end of the cross pipe and into the second re- 
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ceiver; its concentration is 99.0-99.2% glycerol. This 
30% fraction may be used for commercial " t I i g h  
Tes t "  or " D y n a m i t e "  grades. From normal crudes 
its color will average 4.0 Yellow - 1.5 Red (51/t" Cell) 
and can be reduced to almost water-white by bleaeh- 
ing if desired. 

The water vapor leaves the top of the cooler at 
150-160 ~ F. and passes through a surface condenser, 
" O , "  where the remaining 1-2%, a mixture of glyc- 
erol and glycols, condenses and flows into a small 
receiver, P . "  Any condensed water is re-evaporated 
in this receiver by a small closed coil supplied by 
5-pound steam recovered from the boiler-condenser. 
The small fraction of distillate recovered here is 95% 
or higher in glycerol. The water vapor leaves con- 
denser " O "  at 110-120 ~ F. and pa~ses to the baro- 
metric condenser. 

From the small receivers, Nos. 1 and 2, which have 
a capacity of about 400 pounds each, the distillate is 
removed either continuously or periodically by small 
gear pumps to scale-mounted receiving tanks. The 
advantage of scales for both the crude and the dis- 
tillates is obvious to anyone who has been faced with 
the problem of investigating " u n k n o w n "  losses which 
occur from time to time in any glycerine plant. 

The advantage of dispensing with large distillate 
receivers attached to the still system is obvious; 
time is saved at the start  of the run, since there are 
no receivers to evacuate. In  fact, the unit  can be 
brought  to on-stream distillation conditions in about 
20 minutes. 

Although the I t tner  still has been operated mainly 
as a batch process, it can readily be adapted to con- 
tinuous operation by the installation of a salt receiver 
attached to the bottom of the still, from which the 
slurry can be blown to an agitator feed tank, followed 
by centrifugal .separation of the liquor and salt, with 
subsequent return of the liquor either to the main 
still or accumulation for separate boildown. I t  is 
obvious that in the distillation of salt-free crude, such 
as that resulting from the fat  splitting process, con- 
tinuous operation would be more readily achieved 
since there is no salt to contend with. 

The over-all yield obtainable depends primarily on 
the method of handling foots. In most plants where 
this unit has been used facilities for subsequent treat- 
ment of the foots were available, in which case the 
charge in the still at the end of the run was boiled 
down to a foots amounting to 4-5% of the glycerol 
originally fed. This residue was dissolved in hot 
water in the still and sent to the foots treatment 
department,  resulting in a final foots discard of 2.0- 
2.5%. By the use of salt receivers and centrifugal 
separation, foots treatment can be dispensed with and 
the foots of 2.0-2.5% could be obtained by direct 
boildown after the liquor has been freed of salt. The 
" u n k n o w n "  disappearance during distillation should 
not exceed 0.5%, thus making a total yield of 97-98%. 

The small fraction (1-2% of total distillate) con- 
densed in the final condenser will contain some tri- 
methylene glycol (5-I0%) ; this material can be accu- 
mulated and fractionated to separate the trimethylene 
glycol from the glycerol. By the isolation of this 
fraction no impurities are re-cycled, thus creating a 
so-called "open  system." There will be practically 
no trimethylene glycol in the " D y n a m i t e "  fraction, 
as indicated by its high concentration derived from 
specific gravi ty analysis. The specific gravi ty of tri- 

methylene glycol (1.054) is so close to that  of water 
that its presence is readily revealed by the specific 
gravi ty analysis. 

Steam Economy. The total steam consumption is 
2.25 pounds of steam per pound of distilled product. 
For  saponification crude, the ow~r-all factor is 1.9 
pounds steam per pound of distillate. Th.e breakdown 
of steam consumption is as follows (pounds steam per 
pound of distillate) : 

('oil steam ....................................................................... 0.85 
Steam to operate vacuum apparatus .......................... 1.15 
Steam for washing out stills, etc ................................ 0.25 

Total ............................................................................ 2.25 

On the older type units the steam consumption was 
between 7-8 pounds. This reduction of 70% in steam 
consumption amounts to approximately $7,000 per 
year per still unit when used at capacity. Steam 
economy is made up of the following factors:  

1. Recovery of most of the latent he'Lt in glycerine vapor to 
generate the open steam used by she still. 

2. Reduction in the amount of open steam required. On 
the older type units the common practice was to use 
about 1.5 pounds of open steam per pound of glycerine 
distilled; this was all live steam. In the newer units, 
due to operation at lower pressures, the amount of ~pen 
steam required varies between one quarter and one third 
of a pound per pound of glycerine distilled and is gen- 
erated withiu the system. 

3. No re-distillation is required for C. P. glycerine. 
4. There is no sweetwater to be re-evaporated. 
5. No concentration is required for any of the distillate. 

Quality Advantages. 1. Seventy per cent of the 
distillate is suitable for C. P. grade, if crude of nor- 
mal quality is used. 

2. On account of the very light color of the dis- 
tillates produced economies are obtained in the use of 
activated carbon for bleaching. 

3. The more complete removal of trimethylene gly- 
col by its isolation in the third receiver fraction gives 
a purer  grade of " I I i g h  Tes t "  or " D y n a m i t e "  glyc- 
erine and permits fur ther  recovery of the trimethylene 
glycol as a valuable by-product.  

4. No undesirable impurities are re-cycled. 
Capacity. The distillation rate of such units is 2-3 

times the rates obtained on some of the older units;  
conservatively, one unit is capable of handling ap- 
proximately 7 million pounds of crude per year. 

Operation. A brief description of the operation 
may be of interest. 

Prior  to distillation a few prerequisites to good 
practice should be recognized. First, it is advan- 
tageous to maintain the concentration in the finishing 
evaporator as high as practicable. For  soap plant 
operation, where the refiner produces his own crude, 
a minimum standard of 82% glycerol is suggested: 
a good practicable average is 83-85%. During dis- 
tillation more than twice as much steam is required 
to distill excess water as to distill an equivalent 
amount of glycerol; this water can be removed in the 
evaporator7 where in many cases exhaust steam is 
available. The vapor pressure of glycerine at the 
temperatures ordinarily employed in finishing evapo- 
rators is so small as to be negligible insofar as con- 
tr ibuting to vapor loss is concerned. 

I t  is generally recognized that sufficient time should 
be allowed for settling of the crude to remove mechan- 
ically suspended salt. A three-compartment storage 
tank has been found very satisfactory for presettling, 
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each compar tment  having a capaci ty of one day ' s  
crude production. By rota t ing these compar tments  so 
that  compar tment  No. 1 is receiving freshly produced 
crude, No. 2 is settling, and No. 3 is being used to 
feed the stills, a settling period of over twenty-four  
hours is assured. This has been found to be ample for 
settling suspended salt. The solubility of salt in glyc- 
erol is about  7% and varies little with t empera tu re ;  
therefore there is no appreciable gain in cooling the 
crude. 

Crude should be adjusted to an alkalinity equiva- 
lent to 0.15-0.20% Na~O in the form of caustic soda. 
This is usually added to the scale tank, which is pro- 
vided with an air  coil for agitation, and is done prior  
to distillation and is supplementary  to the main alkali 
dosage added directly to the still. 

Control of the f a t t y  acid-ester content of the dis- 
tillate is accomplished mainly through alkali dosage 
in the still itself. Ei ther  caustic soda or soda ash can 
be used, with littlc effect on the degree of polymeriza- 
tion. Caustic soda is more effective than soda ash but  
is slightly more expensive; the added expense, how- 
ever, is offset to some extent by  the greater  ease of 
handling as 50 r Baum~ liquid caustic. Depending on 
the quali ty of the crude, an initial alkali dosage of 
1-3% Na~O based on the initial still charge is added 
to the still at  the s tar t  of the run  and no fu r the r  addi- 
tions arc made. The advantage in adding the alkali 
in this manner  is that  a higher concentration of caus- 
tic in the glycerine that  is actual ly being distilled at  
any  moment  is maintained without increasing the 
o v e r - a l l  u s a g e .  Since the initial charge is 2,500 
pounds, the dosage of 50 ~ Baum~ (38% Na:O) caustic 
soda will average between 100-200 pounds. The f a t ty  
acid-ester content of the first receiver distillate will 
run  between 0.010-0.020% Na.,O--well  below the 
U. S.P. specifications. 

The crude in the scale tank (af ter  ad jus tment  of 
alkal ini ty)  is agitated with air, sampled, and weighed. 
The vacuum appara tus  is then put  in operat ion and as 
soon as about  10" vacuum is present, crude will begin 
to flow into the still. The pre-heater  is by-passed at 
the start ,  since there is no flash steam being generated. 

As soon as crude starts  to enter the still, all five 
closed coils arc turned on full. When the crude level 
shows in the gauge glass, high pressure steam is 
tu rned  on the main open jet  " F "  and the pre-deter-  
mined charge of alkali is fed to the still f rom a d rum 
underneath.  As soon as the crude reaches normal  op- 
erat ing level (midway in the gauge) the pre-heater  is 
put  into operation, using flash steam from the conden- 
sate receiver. As soon as distillation starts, as evi- 
denced by  the development of a positive pressure in 
the boiler-condenser, high pressure steam is shut off 
coil " F "  and low pressure steam f rom the boiler-con- 
denser is turned on. 

Dur ing  all the foregoing operations the pressure in 
the system continues to fall rapidly  so tha t  by  the 
time distillation begins, the normal operat ing pres- 
sure of 10-15 mm. is reached. In  about  20 minutes 
f rom a "co ld  s t a r t "  glycerine begins to appear  in the 
receivers. 

A constant operat ing level in the still is easily 
mainta ined by means of a smaller by-pass feed line, 
controlled manually.  Since all steam flows are orifice- 
controlled, very little operator  at tention is required 
af ter  on-stream conditions are established. 

Typical installation--Ittner glycerine still. 

As distillate collects in the receivers, the gcar 
pumps  t ransfer  it  to the final distillate scale tanks. 
These tanks hold the distillate f rom an average run, 
at the end of which the glycerine is weighed and sam- 
pled before t ransfer  to bleaching. 

Fo r  batch operation the feed is s topped af ter  20,000 
pounds of crude have been fed. Distillation is con- 
t inued until  the level falls below the main open jet  
" F . "  At  this point, " F "  jet  is shut off and the three 
open r ing jets are all t u rned  on full. Again, orifices 
control the amount.  The " b o i l d o w n "  is continued 
until  v i r tual ly  no glycerine is being condensed. 

The still is then shut down and the residual,  foots 
dissolved by  adding water  to the still and boiling. 
An auxi l iary vacuum jet  is provided to draw vapors  
directly out of the still head and to prevent  such 
vapors enter ing the condensing system. The dissolved 
foots is sent to the loots t rea tment  depar tment  for  
secondary recovery. 

As mentioned earlier, foots t rea tment  can readily 
be eliminated by  semi-continuous removal  of ~ l t  dur- 
ing distillation, which would in addition permit  con- 
tinuous operation of the still itself. 

Summary. A new distillation unit, having high 
capaci ty and high steam efficiency is described. C . P .  
glycerine of high pur i ty  is obtained in one distillation. 
The features  of the still include generation of open 
steam for  distillation within the still system by  recov- 
ery of latent  heat f rom glycerine vapors.  Ext remely  
high concentration of final distillate is obtained by  
controlled condensing tempera tures  and low absolute 
pressure in the system. Countercurrent  condensation 
of the final vapors  results in very efficient " sc rub -  
b i n g "  of the glycerine f rom the vapors,  including the 
re-evaporation of any  condensed water. Isolation of 
any  undesirable distillation products, such as tr imeth- 
ylene glycol, is improved. The color of the distillate 
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is improved so as to require little bleaching. The f a t t y  
acid-ester content of the distillate is under  positive 
control. Addit ional  unusual  des ign features  are : 

Two-stage pro-heating of the crude by steam recovered 
from condensate. 

Distilled water for the "bo i le r -condenser"  is assured by 
use of steam condensate. 

Continuous distillation is possible. 

Sweetwater is entirely eliminated. 
No closed distillate receivers are required. 
Separate concentration of distillates is eliminated. 
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Computat ion F o r m s  Relat ing to the Component  
Acid Ana lys i s  of Marine An imal  Oils  by 

the Ester  Fract ionat ion Method 
W. S. R A P S O N ,  M I S S  H. M. S C H W A R T Z ,  R.  H.  S T O Y  * and N.  J.  V A N  R E N S B U R G . * *  

Univers i ty  of Cape Town,  Cape Town,  South Afr ica  

I n  the ester f ract ionat ion procedure (1) for  the 
component  acid analysis of na tu ra l  fa ts  the composi- 
tions of the individual  fract ions are calculated f rom 
their  determined saponification equivalents and  iodine 
values. With  marine animal  oils in par t icular  these 
calculations can be laborious and time:consuming, and 
we have found the elaboration of definite computat ion 
forms of very  great  assistance; once set up, they en- 
able the compositions of most fract ions to be calcu- 
lated with the assistance of a computor.  Moreover the 
use of such tables provides a concise and  permanent  
record of the computat ions and great  facili tates check- 
ing of calculations. In  the present  communication 
we therefore record such computat ion schemes as have 
been employed in recent component  acid analyses of 
marine  animal  oils carr ied out in this labora tory  (2). 
All have been a r ranged  so as to make efficient use of 
tables of reciprocals, of mult ipl icat ion tables such as 
those of Crelle (3), and  of computing machines. 
Computations relating to fractions containing two 
saturated plus two unsaturated esters: 

The e a r l y "  so l id"  a n d "  l iqu id"  ester fract ions have 
been calculated to one or other of the following: 

(a)  C~ and C~4 saturated plus monoethenoid esters ; 
(b) O_~4 and O_~ saturated plus monoethenoid esters; 
(e) O~ and C~8 saturated plus monoethenoid esters. 

In  calculating to these compositions, it has been cus- 
tomary  in this l abora tory  to assume tha t  the S.E. of 
the sa tura ted  port ion of each fract ion is the same as 
tha t  of the whole fraction. This assumption leads to 
little error  in the final analysis and does away with 
the necessity for  isolating the sa tura ted  ester fraction. 
The compositions of such fract ions may  therefore be 
calculated f rom equations (1 ) -  (3 )  

x + y + z = w  (1) 

x_+__y  + z _ w (2) 
E E~ E~ E 

i~y + i2z ~--- wi (3) 

where w ~-~ the weight of the fraction, whose S.E. = E, and 
I.V. = i. 

x = the weight of the sa turated Cn plus C,+~ esters in 
the fraction, whose S.E's .  E3 and E4 are equal 
to (Ea + 2) and (E~ + 2) respectively. 

* Of the Royal Observatory, Cape Town, 
** Of the Division of Fisheries, Department of Commerce and 

Industries. 

y ~ the weight of C, monoethenoi~l esters of S.E. ~ E, 
and I.V. ~ i~ in the fraction. 

z = the weight of Cn+2 monoetheneid esters of S.E. ~- E2 
and I.V. ~ i, in the fraction. 

The solutions to these equations (1) - (3)  are given 
in equations (4) - (6)  : 

wi 1 wi 1 
z . . . .  (4) 

ix q + i~ i, Q + E, 
ix E2 

since both series of unsa tura ted  esters are 
h E1 

monoethenoid and therefore - -  
�9 il E2 

y = Q . z  

x = w - (y + z) 

E~ E~ - -  E 
where Q . . . .  

E~ E - -  E~ 

(5) 

(6) 

The composition of the sa tura ted  ester f ract ion x 
may be calculated f rom the equations (7) and (8) : 

u + v = x  (7) 

u + v _ x (s) 
E~ E4 E 

the solutions to which are 

b - - d  
u -  �9 x (9 )  

c w d  

e - - b  
a n d v - -  �9 x (10) 

e - - d  

where u = the weight of Cn esters of equivalent weight 
(E~ + 2) present. 

v ~ the weight of C,+, esters of equivalent weight 
(E, + 2) present.  

1 1 
e - -  

E. E~ + 2 

1 1 

E4 E~ + 2 

1 
b -  

E 


