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FIG. 8. F r a c t i o n a t i o n  of  t he  f a t t y  a c i d  m e t h y l  e s t e r s  o f  
T e r m i n a l i a  K a e r n b a c h i a n a  a t  1.00 mm.  

The vigorous action of the wipers on a reflux of low 
viscosity, formed by  the test mixture,  may generate 
a spray which is easily entrained by  the fast moving 
vapors. 

Comparison of this column with spinning band 
columns described in the l i terature  is only possible 
at atmospheric pressure. Birch et al. reported an 
H.E.T.P.  of 5.5 cm. for  a column of 36-ram. internal  
diameter. F o r  columns of 5 to 6 ram. internal  diame- 
ter  H.E.T.P.  values of 7.8 and 7.1 (1), 3.12 (7), and 
2.50 cm. (8) have been reported. The present column 
with rotor A had a plate equivalence of 70 under  total 
reflux and therefore an H.E.T.P.  of 2.07 cm. A semi- 
micro column 75 cm. in length and 6-ram. diameter 
with a type A rotor has recently been constructed in 
the Dairy Research Section of this organization, for  
which an K.E.T.P.  of only 1.17 cm. was found (9).  
This improvement in efficiency of these two columns 
over earlier columns is a t t r ibuted  mainly to the cen- 
tering of the rotors by  bearings. 

The spinning band column has several desirable 
features:  a low hold-up, a low pressure drop, does not 
need prcflooding, and is not subject, as are packed 
columns, to channelling. One disadvantage not elimi- 
nated in the present column is the low take-off rate 
(3-10 g . /hr . ) ,  bu t  with pressure control and auto- 
matic take-off this is compensated by the small at- 
tention needed, apar t  f rom changing receivers. The 
present work shows that  for  most efficient operation 

different types of rotors should be used at atmos- 
pheric and low pressures. 

The column described has lately been reconstructed 
and the length of the rotor  extended to 366 cm. Rotor 
E was remade, eliminating the use of silver solder. 
This is at tacked by  fa t ty  acids and the copper salts 
formed would catalyze the polymerizatiop of unsatu- 
ra ted f a t ty  acids. No mechanical difficulty resulted 
f rom this extension, bu t  it  was found that  the rotor  
speed could be reduced to 700 r.p.m, without decrease 
of efficiency. 
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Summary 
A spinning band f ract ionat ing column is described 

for  operation at pressures down to 0.5 mm. of mer- 
cury. A s tudy has been made of various designs of 
rotor. One type consisting of flat blades of stainless 
steel interspaced with bearings at regular  intervals, 
which centered it in the column, gave an H.E.T.P.  of 
2.07 cm. at atmospheric pressure. At  low pressures 
(0.5 ram.) its efficiency was found to be small, and a 
more suitable rotor  has been developed in which strips 
of stainless steel gauze are at tached to the blades. 
These wipe the walls of the column and provide an 
even film of reflux. Sharp separations of f a t ty  acid 
methyl  esters, f a t ty  alcohols, and acetates have been 
made, using this rotor  at  pressures of 0.5-2.0 ram. On 
account of the low pressure drop (0.4 mm. mercury)  
it is possible to fract ionate compounds with 30 or 32 
carbon atoms without decomposition. 
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Tables for the Conversion of Spectrophotometer Readings to 
A.O.C.S. Photometric Color Values 
EGBERT FREYER and V. B. SHELBURNE, Spencer 

~ T H O U G H  the spectrophotometric method for 
determining oil colors possesses obvious advan- 
tages over the old method employing Lovibond 

color glasses used in the Wesson oil colorimeter, one 
disadvantage which is being felt  by  some laboratories 
results f rom the added work and time required to 
obtain color readings, compared to the older method. 
While the manufac ture r  of the spectrophotometer 
current ly  being most widely used in determining oil 

Kellogg and Sons Inc., Buffalo, New York 

colors is supplying scales in terms of the A.O.C.S. 
color components corresponding to the readings at  
the four  wavelengths, it is understood that  only two 
components will be covered on one scale strip, thus 
requiring changing the scale on the  ins t rument  dur- 
ing the course of determining the color of an oil. 
When a large number  of oils are being read however, 
this becomes less objectionable because it  is no doubt  
customary to make all readings on a group of oils at 
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CONVERSION: TRANSMITTANCE TO PHOTOMETRIC COLOR CO}~[PONENTS 

WAVE LENGTH 460 m~ 

~x) = z-2~46 o : 1.29 i-1o(: T46o) 

T. "t P.C. T P.C. T P.C. T 
�9 25 3.36 .5 .86 
�9 5 2.97 22 .85 
.75 2.74 .5 .83' 

1.0 2.58 23 .82 
1.25 2.48 .5 .81 
1.5 2.39 24 .8o 
1.75 2.29 .5 .79 
2.0 2.19 25 .78 
2.25 2.13 .5 .76 
2.5 2.08 26 .75 
2.75 2.02 .5 .74 
3.0 1.96 27 .73 
3.25 1.92 .5 .72 
3.5 1.89 28 .71 
3.75 1.85 .5 .70 
4.O 1.81 29 .69 
4.25 1.78 .5 .68 
4.5 1.75 30 .67 
4.75 1.71 .5 .66 
5. 1.68 31 .66 
�9 5 1.63 .5 .65 

6 1.58 32 .64 
�9 5 1.53 .5 .63 

7 1.49 33 ,62 
�9 5 1.45 .5 .61 

8 1.42 34 .60 
�9 5 1.38 .5 .59 

9 1.35 35 .59 
�9 5 1.32 .5 .58 

iO 1.29 36 .57 
�9 5 1.26 .5 .56 

II 1.24 37 .56 
�9 5 1.21 .5 .55 

12 1.19 38 .54 
.5 1.16 .5 .53 

13 1.14 99 .53 
�9 5 1.~.2 ,5' .52 

1.1o 40 .51 
.5 z.o~ .5 .5o 

15 1.06 ~ .50 
.5 1.o4 .5 ,49 

16 1.03 h2 .49 
�9 5 1.o1 .5 .48 

17 .99 43 .47 
�9 5 .97 .5 .46 

18 ,96 ~,  .46 
.5 .94 .5 .45 

19 5 .93 45 .45 
. .91 .5 .~ 

2o .9o 46 .iO 
�9 5 .88 .5 .42 

21 .87 47 .42 

WAVE LENGTH 550 m~ WAVE LENGTH 620 m~/ WAVE LENGTH 670m~ z 
PC550 = 69.7D550 : 69.7 (-log T550) PC620=hl.2(-log T620) PC670~6.~-log T670) 

P.C.�9 --~I T "P. C. T Pc C. T P.C. T P.Cf II T P.C. T P.C. n T P.O. T P.C. 
�9 5' .172 

74 .169 60.0 15.46 7o.o lO.8O 80.0 6.75 90.0 3.19 80.0 3.99 90.0 1.89 80.0 5.47 90.0 2.58 
�9 5 .165 .2 15.36 .2 iO.71 .2 6.68 .2 3.12 .2 3.94 .2 1.85 .2 5.41 .2 2.~2 

75 .161 .4 15,26 .4 10.62 .4 6.60 .4 3.05 ,4 3.90 .4 1.81 .4 5.35 .4 2.47 
�9 5 .157 .6 15.16 .6 10.54 .6 6.53 .6 2.99 ,6 3.85 .6 1.77 .6 5.29 .6 2.42 

76 .154 .8 15.06 .8 10.45 .8 6.45 .8 2.92 .8 3.81 .8 1.73 .8 5.22 .8 2.36 
.5 .150 61,0 14.96 71.0 10.36 81.0 6.38 91.0 2.86 81.O 3.77 91.O 1,69 81.O 5.16 91.0 2.31 

77 .146 .2 14.86 .2 10.28 .2 6.31 .2 2.79 .2 3.72 .2 1,65 .2 5.10 .2 2.26 
�9 5 .142 .4 14.76 .4 10.20 .4 6,23 .4 2.72 .4 3.68 .4 1.61 .4 5.04 .4 2.21 

78 .139 .6 14.67 .6 I0.Ii .6 6.16 .6 2,65 .6 3.63 .6 1.57 .6 4.98 .6 2.15 
�9 5 .135 .8 14.57 .8 10.O3 .8 6.08 .8 2.58 .8 3.59 .8 1.53 .8 4.92 .8 2.10 

79 .132 62.0 14.47 72.0 9.95 82.0 6.01 92.0 2.52 82.0 3.55 92.0 1.49 82.0 4.86 92.0 2.04 
�9 5 .128 .2 14.37 .2 9.87 .2 5.94 .2 2.45 .2 3.50 .2 1.45 .2 4.80 .2 1.98 

80 .125 .4 14.28 .4 9.78 .4 5.85 ,4 2.38 .4 3.46 .4 1.42 .4 4.74 .4 1.93 
�9 5 .121 .6 14.18 .6 9.70 .6 5.79 .6 2.32 .6 3.42 .6 1.38 .6 4.68 .6 1.88 

81 .118 .8 14.09 .8 9.61 .8 5,?1 .8 2.25 ,8 3.3? .8 1.34 .8 4.62 .8 1,83 
�9 5 .i14 63.o 13.99 73.0 9.53 83.0 5.64 93.o 2.19 83.o 3.33 93.0 1.3o 83.o 4.56 93.o 1.78 

82 .Iii .2 13.89 .2 9.45 .2 5.57 .2 2.13 .2 3.29 .2 1.26 .2 4.50 ,2 1.72 
�9 5 .io7 .4 13.8o .4 9.37 .4 5.50 .4 2.07 .4 3.24 .4 1.23 .4 4.44 .4 1.67 

83 .104 .6 13.7o .6 9.28 .6 5.42 .6 2.00 .6 3.2oi .6 1.19 ! .6 4.38 .6 1.62 
�9 5 .I01 .8 13.61 .8 9.20 .8 5.35 .8 1.94 .8 3.16 .8 1.15 I .8 4.32 ,8 1.57 

84 .098 64.o 13.51 74.0 9.12 84.o 5.28 94.0 1.87 84.o 3.12 94.o I.ii 84.o 4.27 94.0 1,52 
.2 13.42 .2 9.04 .2 5.21 .2 1.81 .2 3.08 .2 1.o7 ,2 4.21 .2 1.46 

.5 .41 
48 .41 

�9 5 .4o 
49 .40 

.5 .39 
50 .39 

�9 5 .38 
51 .38 

�9 5 .37 
52 .37 

�9 5 .36 
53 .36 

�9 5 .35 
54 .35 

�9 5 .34 
55 .33 

�9 5 .32 
56 .32 

�9 5 .31 
57 .31 

�9 5 .307 
58 .3o5: 

.5 .300 
59 .295 

�9 5 .289 
60 .286 

�9 5 .281 
61 .277 

�9 5 .272 
62 .268 

�9 5 .263 
63 .259 

�9 5 .254 
64 .25o 

�9 5 .245 
65 .2b~ 

�9 5 .237 
66 .233 

�9 5 .228 
67 ,224 

�9 5 .22o 
68 .216 

�9 5 .212 
69 .208 

�9 5 .2o4 
70 .2oo 

�9 5 .196 
71 .192 

�9 5 .188 
72 .184 

�9 5 .18o 
73 .176 

.5 .094 .4 13,32 .4 8.96 85 .o91 

.5 .o87 
86 .084 

�9 5 .o81 
87 .o78 

�9 5 .o75 
88 .o72 

.5 .068 
89 .065 

�9 5 .o62 
9O . o 59 

.5 .o56 I 
91 .o53 

�9 5 .050 
92 .o47 1 

�9 5 .OL~ 
93 .041 

�9 5 .o38 
94 ,o35 

�9 5 .o32 
95 .029 

�9 5 .o26 
96 .023 69.o 11.24 79.o 7.14 

�9 5 .020 .2 11.15 .2 7.06 
97 .017 .4 11.06 .4 6.98 

�9 5 .014 .6 10.98 .6 6.91 
98 .O11 .8 10.89 .8 6.83 

.5 .008 
99 .OO6 l 

�9 5 .o03 

.4 5.14 .4 1.75 .4 3.03 .4 1.04 .4 4.15 .4 1.41 
.6 13.23 .6 8.87 .6 5.06 .6 1.68 i .6 2.99 .6 1.00 .6 4.09 .6 1.36 
.8 13.14 .8 8.79 .8 4.99 ,8 1.62 i .8 2.95 .8 .96 .8 4.03 .8 1.31 

65.0 13.04 75.0 8.71 85.0 4.92 95.0 1.55 85.0 2.91 95.0 .92 85.0 3.98 95.0 1.26 
.2 12.95 .2 8.63 .2 4.85 .2 1.49 ..2 2.87 .2 .88 .2 3.92 .2 1.20 
�9 4 12.86 .4 8.55 .4 4.78 .4 1.43 I .4 2.82 .4 .85 .4 3.86 .4 1.15 
.6 12.76 .6 8.47 .6 4.70 .6 1.36 .6 2.78 .6 .81 .6 3.80 .6 i.iO 
.8 12.67 .8 8.39 .8 4.63 .8 1.30 .8 2.74 .8 .77 .8 3.74 .8 1.05 

66.0 12.58 76.0 8.31 86.0 4.56 96.0 1.23 86.0 2.70 96.0 .73 86.0 3.69 96.0 1.00 
.2 12.49 .2 8.23 .2 4.49 .2 1.17 .2 2.66 .2 .69 .2 3.63 .2 .95 
�9 h 12.2o .4 8.15 
.6 12.31 .6 8.0? 
.8 12.22 .8 7.99 

67.0 12.12 77.0 7.91 
.2 12.03 .2 7.83 
�9 4 11.94 .4 7.75 
.6 11.85 .6 7.68 
.8 11.76 .8 7.60 

68.o 11.67 78.0 7.52 
.2 11.58 .2 7.44 
.4 11.5o o4 7.37 
.6 11.42 .6 7.29 
.8 11.33 .8 7.22 

.4 4.42 .4 1.11 .4 2.61 .4 .66 .4 3.58 .4 ,9o 
,6 4.35 ,6 1.o4 .6 2.57 .6 .62 .6 3.52 .6 .85 
.8 h.28 .8 .98 .8 2.53 ,8 .58 .8 3.47 .8 .80 

87.0 4.22 97.0 .92 87.0 2.49 97.0 .54 87.O 3.41 97.0 .75 
,2 4.15 .2 .86 .2 2.45 .2 .51 .2 3.35 .2 .70 
�9 4 4.08 .4 .80 .4 2.41 .4 .47 .4 3.30 .4 .65 
.6 4.O1 .6 .74 .6 2.3? .6 ,43 .6 3.24 .6 .60 
.8 3.94 .8 .67 .8 2.33 .8 .40 .8 3.18 .8 .55 

88.O 3.87 98.0 .61 88.0 2.29 98.0 ..36 88.0 3.13 98.0 .50 
.2 3,80 .2 .56 .2 2.24 .2 .33 .2 3.07 .2 .45 
.4 3.73 .4 .49 .4 2.20 .4 .29 .4 3.02 .4 .40 
.6 3.66 .6 .43 .6 2.16 .6 .26 .6 2.96 .6 .35 
.8 3.59 .8 .37 .8 2.12 .8 .22 .8 2.91 .8 .30 

89.0 3.53199.0 .31 89.0 2.08 99.0 .18 89.O 2.85 99.0 .25 
.2 3.46 ,2 .25 .2 2.05 .2 .15 .2 2.80 .2 .20 
�9 4 3.39 .4 .19 .4 2.O1 .4 ,Ii .4 2.74 .4 .15 
.6 3.32 .6 .13 .6 1.97 .6 .07 .6 2,69 .6 .i0 
.8 3.25 .8 .06 .8 1.93 .8 .O3 .8 2.63 .8 .05 

one wavelength at a time. In  the absence of four  
scales either permanent ly  mounted on the ins t rument  
or quickly interchangeable without the necessity of 
resett ing the zero adjustment ,  two means occurred 
to us of speeding and s implifying the calculation of 
the A.O.C.S. photometric color values. 

The first is a special slide rule. This would embody 
the four  A.O.C.S. color component  scales on a single 
str ip flanked on either side by  percentage t ransmit-  
tance scales in the correct special relationship to the 
others. (Two scales, in order to avoid any  error  due 
to paral lax in positioning the index line.) The use 
of this device is obvious. The spectrophotometer  read- 
ings would be taken and recorded in terms of per- 
centage transmit tance.  Then the various A.O.C.S.  
photometric color components would be read f rom 
the appropr ia te  scales by  setting the index line en- 
graved on a glass slide, or cursor, fastened to the 
device as on a slide rule, setting the index line over 
the percentage t ransmit tance  scale at the proper  
value, then reading off the corresponding A.O.C.S.  
color component value for  that  wavelength f rom the 
appropr ia te  scale. I t  may  be noted that  paral lax 
error  could be avoided altogether by  having a per- 

centage t ransmit tance  scale adjacent  to each color 
component scale. I t  would thus be unnecessary to 
check each time to be sure that  the index line showed 
the same reading on both percentage t ransmit tance 
scales outside of the four  color component  scales. 

Since the construction of such a device involved 
equipm'ent not readily available to us as well as a 
type of skill and qualifications to which we do not 
lay claim and because it seemed unlikely tha t  one 
could be made up to our order without  considerable 
correspondence, delay, and expense, we provided the 
al ternative means of s implifying the calculation, tha t  
is, by  making up tables of A.O.C.S. color components 
in terms of percentage t ransmit tance,  for  readings at 
the four  different wavelengths. Since these tables 
have proved useful and time-saving in our own labo-  
ra tory  and since several acquaintances to whom they 
have been given have also commented favorab ly  on 
them, it was thought  that  other laboratories might  
find these useful,, especially in the first months of op- 
eration under  the new photometric color method, and 
they are accordingly given herewith. 

The color components were calculated f rom loga- 
r i thm tables for each full  percentage t ransmit tance  
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point  in the ranges covered. In te rmedia te  values were 
then interpolated,  assuming  a l inear function, with 
the result  tha t  some may  va ry  f rom the exact color 
component  values by  0.01 A.O.C.S. color unit.  Since 
the uncer ta in ty  in each of the four  color component  
terms averages about  .06 color units, corresponding 
to an actual  uncer ta in ty  of 0.2% in the t ransmit -  
tance readings, it is appa ren t  tha t  the discrepancy 
of .01 color uni t  is without  pract ical  significance. 
Moreover when we realize tha t  the s tandard  devia- 
t ion of A.O.C.S. photometr ic  color readings amounts  
at this t ime to a round 0.2 to 0.3, i t  did not seem 
worth  the ext ra  t ime and effort involved to calculate 
all the f ract ional  values in the table to the th i rd  
decimal place jus t  to eliminate a discrepancy of .01 
in some of them. I t  may  be mentioned tha t  we delib- 
era te ly  a r ranged  the data so tha t  all four  tables come 

within the compass of s t andard  81~ x 11 in. office 
pape r  so tha t  for  protect ion against  ha rd  usage it can 
be slipped into a celluloid envelope designed for  tha t  
size sheet. Indeed,  by  a slight photo-reduction the 
typed  tables all go on one side of tha t  size sheet. 

A word might  be added concerning our preference 
for  reading the spectrophotometer  in terms of per- 
centage t ransmit tance .  I n  the first place, i t  seems 
more na tura l  to read a horizontal  scale f rom lef t  to 
right,  as in the case of the slide rule. Another  ad- 
vantage is in the fact  tha t  the t ransmi t tance  scale 
is of un i fo rm scale division size. Es t imat ion  to the 
nearest  tenth is the same on all par t s  of the scale. 
Other users have expressed the same preference  for  
reading in te rms of t ransmit tance .  

[Received Sep tember  11, 1950] 

The Storage of Cottonseed. IX. Behavior of Cottonseed 
During Storage Under Mill Conditions I 
EDITH A. JENSEN, Fellow, National Cottonseed Products Association, and M. G. LAMBOU, F. R. 
ANDREWS, R. Y. MAYNE, M. L. KARON, M. E. CURET, F. B. WILCOX, ~ and A. M. ALTSCHUL, 
Southern Regional Research Laboratory, s New Orleans, Louisiana, and WALES NEWBY, Cotton 
Products Company, Inc., Opelousas, Louisiana, 4 and WALTER F. BOLLENS, 
Swift and Company Research Laboratories, Chicago, Illinois 4 

I N a series of experiments,  carr ied out with the 
cooperation of indus t ry  dur ing  the years  1944 
through 1950, an investigation has been made on 

the behavior  of cottonseed of various moisture con- 
tents stored at  commercial  mills. Previous  repor ts  of 
observations on the heating of cottonseed and  the 
chemical changes tha t  take place in this commodity  
dur ing storage have been made b y  Malowan (1, 2, 3) 
on relat ively small quanti t ies of seed and b y  Altschul 
et al. (4, 5, 6, 7) in connection with the chemical 
t r ea tment  of cottonseed to p reven t  deterioration.  No 
detailed account has been found in the l i te ra ture  of 
the damage tha t  occurs in piles of cottonseed (up to 
40 tons) dur ing  storage. I t  is the purpose of this 
pape r  therefore  to present  the changes that  occur as 
a result  of s torage:  such as heating, the format ion  of 
free f a t ty  acids, var iat ions in chemical composition, 
and the increases in the refining loss and oolor of the 
refined oil. The experiments  repor ted  here have been 
made on 20- to 40-ton lots of seed drawn f rom the 
daily receipts of the various mills tha t  cooperated in 
this investigation. 

Experimental Procedure at the Mill 
The following procedure was adhered to in each of 

the mills where special bins were erected to house the 
seed. The bins were bui l t  of wood and lined with 
bui lding pape r  (15-pound asphal t  impregna ted  fe l t ) .  
Each  bin had  a buil t- in false bot tom approx imate ly  

1 Presented at the 41st Annual Meeting of the American Oil Chemists' 
Society, Atlanta, Ga., May 1-3, 1950. 

2.Fellow of N.C.P.A. for the period ef January 1, 1948 to April 16, 
1948. 

One ef the laboratories ef the Bureau of Agricultural and Industr ial  
Chemistry, Agricultural Research Administration, U. S. Department of 
Agriculture. 

4 This work was conducted with these companies under an informal 
memorandum of understanding  with the Bureau of Agricultural and 
Industrial Chemistry. 

one foot f rom the floor which permi t ted  aerat ion of 
the seed pile on installat ion of a suitable suction fan. 
General ly aerat ion was appl ied whenever the tem- 
pera ture  of the seed exceeded 90 ~ to 100~ The 
t empera tu re  at various levels wi thin  a single bin  was 
measured by  thermocouples which were connected to 
a potent iometer  via a mult iple  point  handswitch.  A 
record of the daily t empera tures  registered by  each 
thermocouple inside the bin was fo rwarded  to the 
Southern Regional Research L a b o r a t o r y  along with 
a record of the atmospheric  tempera ture .  

In  a ma jo r i ty  of the experiments,  samples of seed 
were wi thdrawn with a screw auger  f rom several 
spots in the bin at weekly intervals.  The small sam- 
ples were combined and thoroughly  mixed before one- 
half  of the composite was fo rwarded  to the l abora to ry  
for  analyses for  moisture  and free f a t t y  acids contents. 

Uni fo rmi ty  in the moisture content of the seed was 
desirable and was a t ta ined  by  selection of seed of 
one moisture content f rom the daily receipts. As a 
result, the exper imenta l  lots of seed were not neces- 
sari ly similar  to the regular  daily collections of any  
one mill at any  given time. 

Two methods of collecting the exper imenta l  seed 
were followed. I n  one, receipts were set aside in a 
large pile in an empty  storage house unt i l  a volume 
of approx imate ly  60 to 75 tons had been collected. 
I n  the other, the s t ream of seed be ing  unloaded f rom 
the trucks was diver ted to the storage bin. In  most 
cases this s t ream of seed was divided in two, and  
one port ion fell into the storage bin while the other 
was directed to an empty  spot in the storage house to 
be processed as soon as possible a f te r  the beginning 
of the experiment .  

In  those exper iments  where a large bulk  of seed 
was collected first, one-ha l f  of this seed pile was 


