
176 TII[.: ,IOVRNAI, OP TIIE AMERICAN OIL C.IIE.II..TS SOCIETY, At,mid, 1949 

The portion of the heat production due to normal 
voluntary activity was folmd to vary  in a reciprocal 
manner  with the heat increlnent-- the lower heat in- 
crement of the high fat  diets being associated with 
more activity. 

A study was made of the variations in heat pro- 
duction and activity throughout  the clay. 
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Some Physical and ,Chemical Properties of Extraction Naphthas " 
A. ERNEST MacGEE, Skelly Oil Company, Solvents Division, Kansas City, Missouri 

A L T I I O U G I [  the physieal and chemical proper- 
ties of extraetion naphthas have been covered 
in considerable detail in previous papers (1, 2), 

the question of evaporation losses, per cent oil re- 
maining in the meal, and other plant performances 
as related to the solvent arc. being discussed rather 
f requent ly  by both technical and non-technical per- 
sonnel in an effort to account for extraction plant 
results. Accordingly, the following data are being 
presented wifll the view toward providing informa- 
tion on several of the eolnmercially available light 
petroleum naphthas of the hexane type in order that  
the characteristics of this type extraction solvent can 
be bet ter  urlderstood. 

I t  has been known for many years that the various 
petroleum naphthas, inclluting even the highly refined 
and comparatively narrow boiling range pentane, hex- 
ane, and heptane fractions that were introduced to the 
oil and fa t  industry in 1930, were composed of a num- 
ber of different chemical conqmunds. Also, it hmg 
ha,s bc, en known that each of these hydrocarbon com- 
pounds, even though closely related to the others, has 
a somewhat different boiling point, specific gravity, 
solvent aetiorl, and other IIroperties. Fur thermore ,  it 
long has heen known in the petroleum indust ry  that  
it is difiicnlt to assign percentage tigures for  the 
several naphtha eOllstituents even though many of the 
naphtha  fractions are composed of a half dozen or 
more different saturated hydrocarbon eonlpounds as 
well as small amounls of unsaturated hydrocarbon 
and sulphur  eomponnds. In fact, it only has been 
in comparatively recent years that laboratory ana- 
lytical procedures have been devised which permit  
the assignment of fa i r ly  accurate figures lo pcrCCllt- 
age emnposition of light petroleum naphtha  fraet ions;  
that  is, separating the several naphtha constitnents 
one from the other is still a difficult feat  to perforln, 
not only from a manufacturil~g standpoint but  also 
from a laboratory analytical  standpoint.  Based on 
past experience, different data for percentage eom- 
position of the commercial hexane type naphthas in 
Table I probably would be reported if they were 
almlyzed some six months f rom now when using a 
nmdification of the presently employed method or 

* Presented at 22nd annual  fall meeting, American Oil Chemists'  
Society, New York City, Nov. 15-17, 1948. 

some other method. Thcse things shouht be kept ill 
nlind constantly lly anyone at tempting to correlate 
extraction plant results with any given naphtha. 

An extensive investigation into the lnatter of pure 
hydrocarbons from Iletroleuln was conducted in 1943 
by John Griswold, C. V. Van Berg, and J. E. Kaseh 
(3) of the l; 'niversity of Texas, who utilized selective 
solvents and ehemieal reactions as wcll as effective 
fl 'aetionation in their  analytical technique for deter- 
mining the conlllosition of a eomnwrcial hexane frac- 
tion, namely Skellysolve-B. ]lowevcr, the data shown 
in Table I fro" chemical eolnposition of sewn'al com- 
mercial hexane type rmphthas were obtained (4) by 
the method developed by Gooding. Adams, and Rall 
and described in It. S. Bureau (If Mines " R e p o r t  P(/R 
44-009." In this method of analysis use is made of 
densities and refractive indices for  the lnereury "g" 
line and the sodium " I ) "  line, whidl are determined 
at 68~ for the various effectively fractionated por- 
tions of the hydrocarbon mixture. A reflux ratio of 
3(1 to 1 was used in a perforated-phm' Lvpe glass 
eolulnn having 55 theoretical and S0 actual plates in 
order to ohlain tlle narrow boiling range fractions 
for the various lneasurelnents. 

Although the A.S.T.M.D.86-46 nlethod ordinarily 
is used for  de|ernlining boiling range of rubber  sol- 
wmt naphtha, milwral spirits, motor gasoline, and 
other conlparatively wide boiling range n a p h t h a  
fractions, tile fl..S.T.~I. D.216-40 method for distil- 
lation of natural  gasoline was used for deterlnining 
the data in Tallle I[,  since it has heen found to be 
more satisfactory for analyzing the ra ther  volatile 
narrow boiling range fractions of the Ilentane, hcx- 
ane, and heptane type. Vohunetrie " recovery ,  resi- 
due, and loss"  data in these distillations are not 
shown since it  is considered that  they have little if 
any meaning from a practical standImint ill extrac- 
tion plant operations. For  example, dnring thc last 
stages of distillation, the eomponnds that make up 
the solvent are sift)jetted to higher temperatures  than 
those el,countered in a typical  extraction plant oper- 
a t i o n - lo ca l  telrtperatures that perhaps go as high as 
900~ because of super hea t ing - -wi th  the reslflt 
that  cracking and general decomposition take illaee 
with format ion of eonlpmmds that did not exist in 
the original solvent. 
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C h e m i c a l  

I - I y d r o e a r h o n  a n d  i t s  b o i l i n g  p o i n t  

T A B L P  I 

C o m p o s i t i o n  of  V a r i o u s  C o m m e r c i a l  t [ e x a n e  T y p e  N a p h t h a s  ( 4 )  

N a l ) h t h a  N a l ) h t h a  N a i ) h t h a  N a p h t h a  

n - P o l l t a  l ie  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
C y c l o p e n t a n e  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
2 - 2 - I l l - m e t  h),l b u t a n e .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
2 - 3 - I l l - m e t h y l  b u t a n e  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
2 , -Methyl  p e n t a  n e  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
3 - M e t h y l  ; l ) e n t a n e  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
n - l t e x a n e  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
n e l l z e n e  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
M e t h y l  c y e h ) l ) e n t a n e  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
C y c l o h e x a n e  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
l [ e p i a l l e s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
5{is( .cl la n e t m  s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

" A  . . . .  B "  

% % 

1.6 . . . . . .  
1 .1  . . . . . .  
3 .8  
4 . 0  1 .9  

1 4 . 4  2 5 . 5  
1 1 . 2  1 1 . 7  
4 1 . 7  ,t~ .9 

0 . 5  1 .4  
1 6 . 6  1 7 . 3  

4 . 0  1 .3  

1.01 ...... 

" C "  

% 

5.1 
2 3 . 3  
1 0 . 6  
, t 7 . 4  

1 .5  
1 0 . 6  

1.51 

" I ) "  

% 

9 2 . 0  
3 .2  
1 .7  

3.1 t 

N a p h t h a  
" E "  

% 

0 .1  
3 .2  
3 .2  

3 5 . 6  

OF. 

9 6 . 8  
1 2 1 . 1  
1 2 1 . 5  
1 3 6 . 4  
1 4 0 . 5  
1 4 5 . 9  
1 5 5 . 7  
1 7 6 . 2  
1 6 1 . 2  
1 7 7 . 4  

1 7 4 1 ~ 2 o 9  

I ,ow b o i l i n g  f r a c t i o n s  not f u r t h e r  i d e n l i f i e d .  
Z ]~l.tl'l),l~illS a l l d  i so - l : a r a f t i n s ,  mos t ly  l l - ] l cxan(  a. 
a N a l ) h l h e n e s ,  mos t l y  m e l h y l  e y e h l p e n t a n e  a l i a  e y e l o h e x a n e .  

Numerous methods have been employed to deter- 
mine evaporat ion tales  ()t: l)etroleum naphthas  and 
other solvents, but  the data shown in Table ]:If was 
determined by the procedure outlined by L. A. Wet- 
laufer  and J.  B. Gregor (5), with some modifications 

' I 'A B L E  1 [  

D i s t i l l a t i o n  R a n g e  of  V a r i o u s  C o m m e r c i a l  
: H e x a n e  T y p e  N a I ) h t h a s  ( 4 )  

N a p h l h a  ] N a p h t h a  Na l ) lh tha  
" B "  " C "  

1 , i8  
1 5 2  
1 5 2  
153  
1 5 3  
1 5 3  
1 5 4  
1 5 4  
1 5 4  
1 5 4  
1 5 4  
1 5 4  
155  

~ . 7 -  : Z  
1 3 4  1 5 4  
1 4 3  1 5 5  
1 4 4  1 5 6  
1 4 6  1 5 6  
1,18 1 5 7  
1 4 8  1 5 7  
1 4 8  1 5 7  
1 4 9  1 5 7  
1 5 0  1 5 8  
1 5 0  1 5 8  
152  1 5 8  
1 5 4  1 5 9  
1 5 6  1 6 1  

I . B . P  . . . . . . . . . . . . . . .  142  
5/~ . . . . . . . . . . . . . . . . .  , 1,16 

10c~  . . . . . . . . . . . . . . . . .  1 4 6  
2 0 c A  . . . . . . . . . . . . . . . . .  147  
3 0 %  . . . . . . . . . . . . . . . . .  I 1 4 8  
4(  % ... 1 4 8  
50% : ........ I 14,() 
6 0 ~  . . . . . . . . . . . . . . . . .  ] 1 5 o  
7 0 %  . . . . . . . . . . . . . . . .  t 151  
8 0 %  . . . . . . . . . . . . . . . .  1 5 2  
909~ . . . . . . . . . . . . . . . . .  15-1 
95cA . . . . . . . . . . . . . . . . . .  1 5 6  
I ) r y  p o i n t  . . . . . . . .  1 5 9  

8 .9  
3 6 . 3  

2 .2  
4 . 9  
3 .2  
2 . 4  

. . . . .  L . . . .  

Na ~hlha 
" A "  

~F.  " F .  
1 4 6  1,12 
1 4 ~  1 . t6 
1.18 1.17 
1.18 148  
1 4 s  1 4 8  
1-19 1-18 
1,19 1 4 8  
15(1 14(,t 
1 5 0  1 5 0  
1 5 1  150 
1 5 2  1 5 2  
153 1 5 4  
1 5 6  157 

(6) to make easier the assembly of the appara tus  and 
to enable more trouble-free Ol)eration. In tllis metho(t 
2 cubit" centimeters of the naphtha  are evapora ted  at 
a t empera ture  of 77~ with a measured air  flow of 
0.1 (:ubic foot pet' minute to the tube containing the 
sample. Wllen used in eonneetion with general ly simi- 
lar solvents, this Inethod yields data tha t  is useful in 
eOml)aring volali l i ty or drying time of two or more 
solvents anti gives an indication of tile distillalion or 
condensation behavior  of the solvent as well as possi- 
ble odor, taste, and unsaponiiiable troubles that  may 
be encountered in extracted meals or oils. 

Table IV shows gravi ty ,  sulphur,  bromine lmmber,  
evat)oration residue, flash, and vapor  pressure data 
(6) for  the same six cmmner(.ial hexane type naph- 
thas whose olher propert ies  are outlined in Tables 
I, II,  and III. Evapora t ion  residue was determined 
by evaporat ing 200 cubic centimeters of the naphtha  
at an oven t empera tu re  of 200~ data tbus obtained 
being valuable as an indicator of possible odor and 

N a p h t h a  

% 

7 6 . 0 2  
7 .0  

1 7 . 0  ~ 

. 6 8 1 9  

. 6 8 4 6  

. 6 7 8 7  

. 6 0 5 3  

. 6 7 3 2  

. 7 0 7 5  

S u l p h u r  
( l a m p )  

by  w e i g h t  

% 

. 0 0 4  

. 0 0 4  
. 0 0 4  
. 0 0 4  
. 0 0 5  
. 0 0 7  

: B r o m i n e  
n u m b e r  

1O0 g r a m  
n a p h l . h a  

~JT". 
. 16  
. 34  a 
. 04  
.:13 
. 05  
.30  

E v a p o r a t i o n  
r e s i d u e  by 

w e i g h t  

% [ ~  
. 0 0 0 1  - - 2 5  
. 0 0 0 3  [ - - 2 0  
. 0 0 1 1  - - 2 0  
.oo13 i --20 
. 0 0 0 8  ~ - - 3 0  
. 0 0 l O  I - - 1 5  

F l a s h  p o i n t  
c l o s ed  

c u p  

R e i d  v a p o r  
p r e s s u r e  

ps i  @ 
1 0 0 ~  

lb.  

5 .3  
5 .1  
5 . 3  
4 . 9  
5 .5  
4 . 8  

i U n s a t u r a l e s  o r  o l e i l n s  c o n t e n t  0 . 1 8 %  by v o l u m e  as  c a l c u l a t e d  f r o m  B r o m i n e  N u m b e r  o f  0 . 3 4 .  

A . P . I .  
g r a v i t y  

a t  6 0 ~  

N a p h t h a  " A " .  . . . . . . . . .  . . . 7  . . . . . . . . . . .  [ 7 6 . 0  
N a p h t h a  " B " .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  [ 7 5 . 2  
N a p h t h a  " C " .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ! 7 7 . 0  
N a p h t h a  " I ) " .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ,~1.2 
N a p h f l m  " E " .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 8 . 7  
N a p h t h a  " F " .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ! 6 8 . 5  

S lme i f i e  
g r a v i t y  

a t  6 0 ~  

T A B I A  '1 I V  

S o m e  P h y s i c a l  P r o p e r t i e s  of  V a r i o u s  C o m m e r c i a l  I - I exane  T y p e  N a p h t h a s  ( 6 )  

taste trouble that  might  be encountered ill extracted 
lneals and oils. Tile olher data  were determined by 
the melhods in general use in the petroleum industry.  
[n this emmeetion, it might  be mentioned that, even 
tllough the data  is not listed in table form, each of 
these six commercial  hexane type naphthas  was sweet 
Io the Doctor test, was water  white or 30 plus color 
on the Saybol t  ( 'hromometer ,  and was OK to the cop- 
per str ip corrosion test for  3 hours at 122~ 

in  general, high A . P . I .  g r a v i t y  or low specific 
gravi ty  values for  a similar type petroleun~ naphtha  
indicate a high percentage of paraffin type com- 
pounds and a low percentage of naphthene and aro- 
matic type compounds while low A . P . I .  g ravi ty  or 
high specific g rav i ty  indicate eonlparat ively small 
percentages of paraffin type compounds arid large 
percentages of Imphthene and aromatic  type com- 
pounds. However,  since either paraffin or naphthene 
hydrocarbons  are quite desirable as consti tuents of 
extraction naplitlias for  most purposes, g rav i ty  fig- 
ures are of but  little value in judging the quali ty of 
a solvent. Therefore  the principal  significance of 

T A B L E  I I i  

E v a p o r a t i o n  R a t e  of  V a r i o u s  C n m m e r c i a l  
H e x a n e  T: , 'po  N a p h t h a s  ( 6 )  

2 5 ~  50c/c 7 5 %  1 0 0 %  
E v a p o -  E v a p o -  E v a p o -  E v a p o -  
r a t e d  ra~ed  r a t e d  r e  tx~l 

N a p h t h a  " A " .  . . . . . . . . . . . . . . . . . . . . . .  ~J, in .  ra in .  ra in .  ra in .  
1 . 5  3 .5  ~ I 8 . 6  

N a p h t h a  " B " .  . . . . . . . . . . . . . . . . . . . . . .  [ 1 . 8  3 . 9  6:  8 .8  
N a p h t h a  " ( Y ' .  . . . . . . . . . . . . . . . . . . . . . .  [ 1 .5  5 .8  8 .7  
N a p h t h a  " I ) " .  . . . . . . . . . . . . . . . . . . . . . .  2 . 1  412 6 . 6  9 .5  
N a p h t h a  " E " .  . . . . . . . .  1 .2  3 .3  5 .8  8 . 8  
N a p h t h a  ,,]e,,.. . . . .  . . . . . . . . . . . . . . . . . .  2 . 3  4 . 5  6 . 9  9 .9  

grav i ty  is that  it serves as an easily determined value 
to use in quickly checking shipments of naphtha for 
conformance to type or previous shipments.  It  prac- 
tically goes without  saying that benzene and other 
aromatic hydrocarbons  are less desirable from a 
health hazard s tandpoint  than either paraffin or 
naphthcne hydrocarbons.  
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As in the case of gravi ty ,  tlle total  sulphur  content 
of a naphtha is of no great  consequence in itself. Ex- 
t ract ion naphthas  and other special industrial  naph- 
thas, for that  matter ,  ordinar i ly  are given retinery 
t rea tment  to the end that  deleterious sulphur  com- 
pounds either are removed or are converted into an 
inert form. I Iydrogen  sulphide, mel'captans, and dis- 
I)ersod sulphur  are par t icu lar ly  objectionable f rom 
odor and corrosion s tandpoints ;  their  presence, even 
in very  small amounts,  in an extraction naI)htha is 
undesirable and will manifest  itself in the l)oclor 
and corrosion tests. Although the sulphur  content 
of good motor  gasolines may  run as high as 0 15(~., 
the sulphur  content of the highly refined naphthas  
of the hexane lype ordinar ly  will not be over about  
0.01% by  the lamp method, which tends to give 
high results. I towever,  very little significance f rom 
an extraction plant  per formance  s tandpoint  can be 
assigned to the su lphur  content of a naphtha pro- 
vided, as a l ready indicated, that  it. does not exist in 
corrosive or odorous form. 

Since the evaporation residue results f rom sus- 
I)ended solid matter ,  greasy resi,lues, gmn fornling 
compounds, and comparat ive ly  high boiling conl- 
t)ounds, it is obvious that  this value should be as 
low as possible in an extraction naphtha because it 
may  result  in (teodorizatiolt t rouble if not in meals 
and extracted oils with a foreign odor and taste. 
Experience has shown tha t  an extraction naphtha  
for processing edible oils and meals slmuld have an 
evaporat ion residue of not over 0.0()l(i~ hy weight. 

Flash point, vapor  pressure, and distillation range 
of naphthas  have some significance from a fire haz- 
a rd  stan(tpoint, a mat te r  that  has been discussed in 
detail  in a previous a r t M e  (7).  f loweret ,  it might  
be mentioned that,  with proper t ies  so closely related, 
there is little, if any, choice between the several 
eonunercial hexane type naphthas  fronl a safety 
s tandpoint  under  ord inary  conditions of use in an 
extract ion plant.  

Vapor pressure data, just  as in the, ease of gray- 
fly, distillation, and most other data  on naphthas,  
repres(mts composite values of all of the chemical 
eompoun(ls that  make up the par t icular  fraction. 
Accordingly,  one may  reach erroneous conclusions 
by considering this one p roper ty  of an extraction 
nat)htha, llowcver, vapor  pressure is a measure of 
volati l i ty and, in the absence of actual evaporat ion 
rate data, serves to indicate the drying tinw, or ease 
with which a solvent may  be eVal),)rated fronl ex- 
t racted lneals and oils. A comparat ively  high vapor  
pressure,  such as 6.0 pounds at 100~ for example, 
of a commercial hexane type naphtha lnight indicate 
tile presence of considerable amounts  of excessively 
volatile compounds, such as butanes and pentanes, 
or t)erhaps all exeei)tionally large proport ion of iso- 
hexanes with correspondingly smaller anlounts of 
n-hexane and cyclo-hexanes. A comparat ively  high 
vailor pressure may  foretell  somewhat larger evapo- 
rat ion losses than usual, par t icu lar ly  if condenser 
capaci ty  is inadequate or condenser water  is fa i r ly  
warm, and it may  interfere with maintenance of 
some fixed extract ion teml)erature without increase 
in pressure.  

Distillation range, as determined by  either the 
A.S.T.M. I).216-40 or A.S.T.M. I).86-46 method, is 
compara t ive ly  easy and quick to determine and is 
useful as a test to indicate whether  an incoming 

shipment  of extract ion naphtha  is of tile type and 
quali ty previously furnished. Ill this connection, it 
should be pointed out that, unless the official appara-  
Ills is ttsed and the olticial lest procedure is followed 
in detail, widely vary ing  results nlay be obtained 
which can lead to a distorted ol>iniou of the quality 
of the lmphtha. In  fact, with the possible exception 
of odor, distillation range figures have caused more 
n fisunderstan<lings aml  have led to more erroneous 
conclusions than any  other prol)erly of industrial  
naphthas,  the result in the major i ty  of cases of the 
use of homemade distillation equipment  or file fail- 
ure to rigidly adhere to the official procedure when 
using the proper  equipnlent. Thus, distillation is a 
quick and convenient test to make for checking in- 
coming naphtha shipments,  but  makeshif t  distillation 
equipnlent and haphazard  test procedures shouhl not 
be employed except with due regard  for discrepancies 
that surely will result  ill the data thus obtained. 

l ) i s t i l l a t i o n  data  shows the closeness of boiling 
range and therefore serves as an indication of gem 
eral naphtha  quali ty and, in the absence of definite 
evaporation rate data, gives a fa i r  estilnate of the 
dry ing  tinle of the naphtha  and the ease with whieh 
it can be vaporized from the extracted meals and 
oils. Fur thermore ,  it indicates possible odor, taste, 
and unsaponifiable troubles that  may  be encountered 
in the extracted meals or oils. Also, distillation range, 
in the absence of definite chemical composition data, 
gives some indication of the presence of compara- 
t ively large amounts  of relatively volatile compounds 
as well as relatively nonvolatile compounds, this being 
par t icular ly  true if the c ( ) m p o u n d s  are the exces- 
sively volatile butanes  and pentanes and the diffi- 
cultly vaporizable octanes and heavier, l lowever, the 
importance of this mat te r  f rom an evaporation loss 
s tandpoint  f requent ly  is over-emphasized in at tempt-  
ing to explain unusual  performances  of an extraction 
plant,  as can be seen from the following example. 
Assume that  a p lant  proeesses 150 tons of soybeans 
per  ,lay with a solvent loss of 1.0r , when using a 
solvent with no compounds that  cmmot he recovered. 
Thus, in a 30-(lay t)eriod, the plant  would process 
9,000,000 pounds of soybeans and lose 90,000 l)ounds 
or approxinlately 15,78!) gallons of solvent; that is, 
with a 1.0% solvent loss it wouht be necessary to add 
15,789 gallons of solvent to the storage tank durino' 
the month in order to mainta in  the same solvent 
sloek. Now, assume fur ther  that  this same plant uses 
a second solvent which contains 5.1)(/ of excessively 
volatile compounds that  cannot he recovcrcd at all - 
an extremely unlikely situation. Then, by  the end of 
a 30-day period, it wouhl be necessary to add 16,620 
gallons of the second solvent in order to provide an 
equivalent 15,789 gallons of the first solvent; that  is, 
16,620 gallons or 94,733 pmmds of the second solvent 
would be lost ill 1)rocessing 9,000,000 pounds of soy- 
beans or a solvent loss of ] . 0 5 ~ - - a n  increase tha t  
is well within the experimental  e r ror  of a eommercial 
extraction plant,  namely, a negligible increase when 
consideration is given to tile nuulerous things, such 
as valve leaks, punq) shaft leaks, errors in gauging 
tanks, breathil~g losses, overflow water  entraimnent,  
speeded tip operation, incoml:)lete vaporization of sol- 
vent  f rom meals, and so forth, which often are diffi- 
cult to trace and which easily can account for much 
greater  variat ions in solvent consumption. Even if 
the second solvent contained 20.0% of excessively 
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volatile compounds or other compounds whieh were 
completely lost in the tirst passage through the extrac- 
tion plant,  the solvent loss wouht be only 1.25c/( as 
comI)ared to the 1.0% loss assunled for  the first sol- 
vent. Thus, the absurdi ty  of b laming lhe extraction 
naphtha,  when S(lmething in the plant  operations 
suddenly results in a great  increase of solvent loss, 
b e c o m e s  apparent .  This is espec, ially true if the 
naphtha in tile tmusual ly lligh solvent loss period is 
the same as that  used in lhe lower nornlal loss periods 
or at least is of the same type to sueh an extent that  
the most advanee(l and painstaking labora tory  ana- 
lytical technique is necessary to show the differenee, 
if any, in chenlical composition of the naphtha  frac- 
tion in question. 

Because of their  ready chemical act ivi ty as com- 
pared to chemically inert paraffins and naI)htllenes, 
the olefins and other unsaturates  are undesirable as 
constituents of extraction naphthas.  As judged  by  
the bromine immber  data in Table IV, whieh was 
determined by the A.S.T.M. I).875-46T method, each 
of the commercial tlexane type naphthas  is free f rom 
all exeel)l traces of olefins or unsa tura tes ;  in fact, 
the bromine nunlber  for each is in the range of the 
experimental  error  of the test procedure.  By way of 
comparison with some other petroleum products,  it 
might  be mentioned 1hat the bromide number  of a 
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Introduction 
In tim broad field of fats, oils, and soaps, prog- 

ress seemed steady with many  I)al)eI's of general 
interest, but it tlas been difficult to choose something 
for  special emphasis. I lowever,  impor tant  disclosures 
a t t racted interest iu tlle form of discussions, confir- 
mations, and applications, thus reflecting the i m p o f  
lance of tim items. 

STATIS'nCS AND 017rr,oos. Statistics and outlook on 
produetion, use, demand, and price were issued l)eri- 
odically by the Bureau of Agricul tural  Economics, 
1;. S. Depar tment  of Agrieul ture  (Fats a~d Oil Situ- 
ation Nos. I23-9), an(t Office of Donlestic Connnerce, 
I;. S. Depar tment  of Connneree, (l,t~d. R e p t . - - F a t s  
and Oils, January 1949). These seemed identical 
ra ther  than supplemenlary  along the lines of infor- 
nlation that  follow. 

On the basis of statistics available, the year ly  
production of fats  and oils f rom domestic mater ia ls  
beginning with crop year  1941-42, through estimates 
for  1948-49, were 9,625, 10,557, 10,989, 9,599, 8,827, 
9,652, 9,838, and 10,515 million pounds, respectively. 
I )ur ing 1948, the net imports  were 300 million I)ounds 
less than in 1947 because of decreased receipts of 
Phil ippine copra, due to storm damage. 

I)omestie disappearance of fats  and oils rose to 
10.6 billion pounds as against  10.3 billion in 1947. 
This was exceeded once in our history when the all- 
time consumption record of 10.8 billion pounds was 
established in 1941. 

The dec, line in the fats  and oils marke t  has b rought  
most prices to the lowest levels since OPA ceilings. 

good grade of cracked motor  gasoline may be as high 
as 26.0 for  an olefins or unsa tura tes  content of about  
14.3%; the highest of the bromine nunlbers in Table 
IV is 0.34 for an olefins or unsaturates  content of 
only 0.18c/c by volume. It  is considered that  satis- 
factory operations can be obtained with an extraction 
naI)htha which has a bromine number  of 1.0 for  an 
oh;fins or unsaturates  content as high as 0.52c~: by  
vohlme, although lower values of e, ourse are desirable. 

In  conchlsion, it might  be mentiolwd that  each of 
the commercial ly available nal)hthas of the hexane 
type possesses a mild-sweet  odor, a very  desirable 
feature  f rom a safety s tandpoint  since the, presence 
of solvent liquid and vapor  manifests  itself through 
the workman ' s  sense of smell. 
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Fats, Oils, and Soaps. Part 1 

T A B L E  OF C O N T E N T S  
A. INTROI)UCTION 

Statistics, outlook, new comprehensive literature. 

n.  PRODUCTION 
Aninml fats, vegetable oils, tall oil, hardening of oils, 
refining, deodorization, splitting, fractionatiou, interesteri- 
fication, esteritieation. 

(!. PROI)UCTS ( e x c e p t  d e t e r g e n t s )  
Edible, emulsifiers, denmlsifiers, protective coatings, resins, 
plastics, textile water repellents, textile softeners, acids, 
esters, alcohols, ketones, amines, hydrocarbons, incendiary 
fuels, rust proofers, waxes, lubricants. 

O .  D E T E R I O R A T I O N  

Reviews, testing, mechanism, physiological effect, stability, 
antioxidants, flavor reversion. 

U. PIIYSIOLOGY AND BIOCIIEMISTRY 
Reviews, desirability of fa t  in the diet, fat-soluble vita- 
lnins, absorption, deposition, intermediate metabolism, me- 
tabolism in disease, microbiology. 

F .  COMPOSITION AND CHARACTERISTICS 
I)etermination, quality, eoml)osition, physical characteris- 
tics, chemical characteristics, specific tests for detection, 
identification and adulteration. 

G. DETERGENTS 
M:aaufacture, lesser knowu uses, physical chemistry, chemi- 
cal analyses, performance analysis. 
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