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The Chemist  and the Cottonseed Industry 

(Condensed from an address to the Sg~h AnnuaZ Meeting 
of the Tennessee Academy of Science) 

I N S E P T E M B E I ~  the  fields of  Dixie, s t r e t ch ing  f r o m  the  
Carol inas  f a r  across  Texas ,  a re  white  wi th  open cot ton  bolls.  
For  1949 the crop was 15 mil l ion bales. A bale  weighs  500 

p o u n d s ,  and  for  every bale of  the  cot ton fiber the re  is h a l f  a 
ton of  seed le f t  over. W h a t  will h a p p e n  to th i s  7 mi l l ion  tons  
of  seed ? 

Cot ton g rowing  is a t  l ea s t  a s  old as h is tory .  The re  a re  ref-  
erences  to i t  ill H i n d u  l i t e ra tu re  before  150(~ B .C .  14er6dotus 
wrote of  the  wool t rees  of  Ind ia ,  a s  did one of the  officers of  
Alexander  the  Great .  I n  the  middle  ages  some E u r o p e a n s  who 
had  survived  the  haza rdous  round  t r ip  to the  Or ien t  told, aznong 
the i r  other  a m a z i n g  stories,  abou t  t he  Vegetable  L a m b  which 
was a t t ached  to t he  g r o u n d  by  a s tem.  I t  was  sa id  to eat  all 
the  p lan t s  wi th in  reach  and  yie lded a wool-like fleece. 

I n  Amer i ca  the  Span i sh  explorers  f o u n d  a wild cot ton in  
Lou i s i ana  and  Texas.  B u t  t he  cot ton  we know was  in t roduced  
in V i rg in i a  and  Carol ina in t he  ear ly  period of colonization.  
For  m a n y  yea r s  i t  was less profi table to raise  t h a n  tobacco;  
hours  of  h a n d  labor  were requi red  to tear  the  seed f r m u  a few 
pounds  of the  fiber. T h e n  i n  1793 E~i W h i t n e y  inven ted  the  
cot ton g in  which  could do t he  work of a t h o u s a n d  hands .  W i t h  
cheaper  cotton the  world sudden ly  discovered t h a t  i t  was hun-  
g r y  for  cloth. Cot ton g rowing  sp read  across  the  South.  Each  
year  saw new land  b r o u g h t  unde r  the  plow unt i l  the  k i n g d o m  
of  cot ton f inally embraced  p a r t s  of  New Mexico and  Cal i fornia .  
This  area  of  the  South  h a s  expor ted  as m u c h  as  10 mi l l ion  
bales of  cot ton in  a year  to feed  the  roa r ing  looms of  m o s t  of  
t he  world. 

A r o u n d  the  g in  houses  the  cot tonseed pi led up,  two pounds  
for  every pound  of cotton. The  seed did not  bu rn  well, and  
the  local cat t le  could ea t  only a smal l  pa r t  of  the  g r e a t  pries. 
When  dumped  into s t reams ,  they  ro t ted  wi th  a fou l  odor an d  
pol luted the  wa te r  so t h a t  s t a t e s  passed  l aws  p roh ib i t i ng  such 
disposal .  The  cot ton  coun t ry  had  a f o r t y  mi l l ion- tea  by- 
p roduc t  on i ts  hands  which  speedi ly  became an  evil smel l ing  
nuisance .  

The  cot tonseed,  gossi~ium hirs~tum, is abou t  the  size of  a 
smal l  peanut .  A f t e r  the  long  fiber has  been g inned  off, i t  i s  
st i l l  covered wi th  shor t  fiber g rowing  out  of  i t s  h a rd  black 
sk in  or h u l l  I t  looks like a t iny  sheep wi thou t  legs or head.  
~nslde is the  egg  shaped  kernel  which is  a b i t  more  t h a u  ha l f  
the  seed by  weight .  This  kernel  is rich, be ing  abou t  on~-third 
oil and  one- th i rd  pro te in .  M a n y  centur ies  ago the  Or ien ta ls  
p ressed  the  cot tonseed for  oil to use  as medicine,  cosmetics,  
and  i l l umina t i ng  fuel.  The  residue,  called p res s  cake, was fed  
to catt le.  A m e r i c a n s  followed the i r  lead. 

The  ea r ly  h i s to ry  of our oil mil l  i n d u s t r y  is vague .  Some 
say  i t  began  when  Cap ta in  W a r i n g  crushed  cot tonseed i n  his  
sesame and  fl~xseed mill  in Columbia,  Sou th  Carolina,  in  1801. 
[ t  is genera l ly  agreed  t ha t  by  1834 a successfu l  cot tonseed mill  

" w a s  ope ra t ing  in  Natchez .  The s t e ady  g rowth  of  the i n d u s t r y  
was checked by  the  Civil War ,  b u t  by  1870 there  were 26 mills  
and  by  the  t u r n  of the  cen tu ry  the  n u m b e r  exceeded 300. 

No longer  did the  cot tonseed bui ld  up in to  obnoxious piles 
beside the  g in  house.  T h i s  was t e  ma t e r i a l  ha s  been conver ted 
into p roduc t s  wor th  a t h i rd  of  a bi l l ion dol lars  year ly ,  pri-  
umr i ly  because  ways  were found  to make  i t  edible. The  oil 
was made  pa la tab le  fo r  h u m a n  food ;  t h e  prote in ,  fed  to cat t le ,  
was t r a n s m u t e  d into beef .  Cat t le  also find the  hul l s  as sa t is -  
f y i n g  as hay .  A n d  f r o m  the  fuzz  or l inters ,  by-produc t  of  a 
by-product ,  come scores of  ma t e r i a l s  f r om gunco t ton  to movie  
film. 

T H E  chemis t  was no t  responsible  for  the  b e g i n n i n g  of  the  
cot tonseed indus t ry .  I t  go t  off to a good s t a r t  w i thou t  hi im 

Bu t  he hopped on the  caboose and  worked his  way  up  ¢o the  
throt t le .  Since then  i t  has  been fa l l  speed ahead  so t h a t  today ,  
while there  is a chronic su rp lus  of  cotton, there  is never  enough  
cottonseed.  

The  c rush ing  of cot tonseed is  essent ia l ly  a s imple  process 
and,  unt i l  recent ly ,  has  no t  changed  bas ica l ly  f r om  a cen tu ry  
ago. Mos t  of  the  cot ton crop is  picked and  g inned  in  the  th ree  
fa l l  months .  This  m e a n s  t h a t  in abou t  90 days  the  mill  receives 
i ts  ent i re  yea r ' s  supp ly  of  raw ~naterial. Because  the  seed are 
per ishable  and  sub jec t  to spon taneous  hea t ing ,  t hey  m u s t  be 
s tored careful ly .  This  is done in special ly  des igned  houses  and  
t anks  hold ing  several  t h o u s a n d  tons  and  equipped  so t h a t  a i r  
can  be d r awn  t h r o u g h  the  seed to cool them.  The rmo m e te r s  a re  
inser ted  t h r o u g h o u t  the  pile so t h a t  t he  f irst  r ise  of  tempera-  
t u r e  can be detected.  

A f t e r  the  seed is cleaned,  mos t  of  the  l in t  is removed in  
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mac.hines s imi lar  to cot ton gins.  This  is usua l ly  done in  two 
s tages ,  p roduc ing  first  and  seeon(t cu t  l int .  The  de l in ted  seed 
then  go to hul lers  which crack t h e m  wi th  a shea r ing  ac t ion  
so t h a t  the  meats ,  or kernels ,  can be s epa ra t ed  f r o m  the  hulls.  
The mea t s  are  then  r eady  for  the  press-room, which  is the  
hea r t  of  the  nfill. Here  they  are  flaked, cooked, f o rmed  into 
s labs,  and  pressed ,  u sua l ly  in  ver t ical  hyd rau l i c  presses.  The  
hot  oil flows down the  sides of  the  presses  and  into the  se t t l i ng  
tanks .  This  is the  crude oil wh ich  is r eady  fo r  the  refinery.  
The  slabs,  or cakes, are  removed f r o m  t he  presses  a n d  g r o u n d  
into meal.  The  oil mill  has  f ou r  p roduc t s :  l in te r s  of  two k i n d s ;  
hu l l s ;  cake or mea l ;  and  crude oil. 

F i r s t  cu t  l in t e r s  go in to  m a t t r e s s e s  and  uphols tery .  Cat t le  
ea t  the  hul ls  a n d  meal  w i t hou t  any  f u r t h e r  t r ea tmen t .  I t  was  
in the  u t i l iza t ion  first  of  the  oil and  la ter  of  the  second cut  l in t  
t h a t  the  chemis t s  did the i r  work. 

I n  1879 t he  i n d u s t r y  consis ted of  45 crude mills  and  f o u r  
refineries when  the  N. K.  F a i r b a n k s  C ompany  hi red W. B. 
Alb r igh t ,  the  first cot tonseed chemist .  A t  t h a t  t ime all proc- 
esses were inefficient and  was te fu l .  The  dark  crude oil was 
refined by  men  who relied on t a s t e  and  smell  to de te rmine  how 
much  caustic,  heat ,  and  s t i r r i ng  to use. The  refined oi l  was  
mixed  wi th  ha rd  an i ma l  f a t  a n d  was  sold as  "lard-eon~pound." 
J u d g e d  by  today ' s  s t a n d a r d s  i t  was a low qua l i ty  product .  

By  1900 A l b r i g h t  and  the  p ioneer ing  chemis t s  who followed 
him,  Boyce, Wesson ,  and  Eekste in ,  had  made  cot tonseed oil a 
more  pa la t ab le  product .  Dr. W esson  pe r fec ted  s t e am and  vac- 
u u m  deodorizat ion and  gave  us the  mode rn  b l and  sa l ad  oil. 

T h a t  in t u r n  produced the mayonna i se  indus t ry .  The  mos t  out- 
s t a n d i n g  deve lopment  took place in  1910' when  the process of  
hyd rogena t i on  was  appl ied  to edible oil, especial ly  cot tonseed 
oil. The  oil is hea ted  and,  i n  t he  presence  of nickel as  a cat- 
a lys t ,  h y d r o g e n  is bubbled  t h r o u g h  it .  T he  " u n s a t u r a t e d "  oil 
molecules t ake  on a t oms  of  hydrogen .  Th i s  ra ises  the  me l t i ng  
po in t  so t h a t  the  oil becomes a fa t .  H y d r o g e n a t i o n  p lus  im- 
p rovements  in  refining,  b leaching,  and  deodorizat ion produced  
the  mode rn  til l-vegetable shor ten ing .  Cot tonseed oil has  become 
an  essent ia l  p a r t  of the  A m e r i c a n  diet  as  sa lad  oil, shor ten ing ,  
and  marga r ine .  The  ni~mteenth cen tu ry  " compound"  was looked 
down upon  as a poor and  cheap subs t i t u t e  for  lard.  I n  con t r a s t  
the  p r e sen t  day  al l -vegetable sho r t en ing  r anks  supreme  in  the  

housewife ' s  esteem. The  technologis t s  can  now produce custom- 
made  sho r t en ings  to mee t  tile widely va ry ing  qua l i t i es  requi red  
for  cake, bread,  and  cracker  m a k i n g  and  for  deep f r y i n g  of 
d o u g h n u t s  and  ,po ta to  chips. 

I n  the  ear ly  days  of  cot tonseed mi l l ing  only enough l in t  
was removed to fac i l i t a te  the  s epa ra t i on  of the  mea t s  f rom the  
hulls.  The  shor t  fuzz  of  the  second cu t  l in te r s  had  a l imi ted  
use in  cheap m a t t r e s s e s  and  in  such t h ings  as  horse-collar s tuf -  
fing and  s h o t g u n  shell  wadding .  T h e n  came Wor ld  W a r  I wi th  
the  t r emendous  a r t i l l e ry  and  rifle fire of  t rench  war fa re .  Cor- 
di te  a n d  smokeless  powder  a re  mado  f rom guncot ton ,  and  gun-  
cot ton  is bes t  made  f r o m  second cut  l int .  Cbt tonseed  suppl ied  
much  of  the  power  of  des t ruc t ion  which was expended  on the  
W e s t e r n  F ron t .  

A t  tile end of the  war  there  were stocks of  l in te r s  in all  
s t ages  of  chemical  p rocess ing  up  to the  finished smokeless pow- 
der. As t he  coun t ry  bea t  i t s  swords  into plowshares ,  the  chem- 
is ts  converted gunco t ton  into au tomobi le  lacquer  an d  l in te r s  
into rayon,  cel lophane,  pho tog raph ic  film, and  plast ics .  A new 
i m p o r t a n t  i n d u s t r y  developed based  on the  cellulose in second 
cut  l int .  

I n  Wor ld  W a r  I I  cot tonseed a g a i n  p layed i t s  role by  sup- 
p ly ing  the  raw ma te r i a l  for  m o s t  of  t he  smokeless  powder  
required.  The t r a n s p a r e n t  noses and  n ~ c h l n e  g u n  bl is ters  on 
our B-17 ' s  and  B-29's  were fo rmed  f rom cellulose plast ic.  CVt- 
tonseed hulls  were found  to be  an  excellent  source of fm ' fu ra l ,  
an  i ng red i en t  of  syn the t i c  r ubbe r  which Pea r l  H a r b o r  sudden ly  
m a d e  essent ia l .  

I T W A S  in  1909 t ha t  the  few chemis t s  who t hen  worked in 
the  cot tonseed i n d u s t r y  me t  toge the r  and  f o r m e d  the Society 

of  Cotton P roduc t s  Ana lys t s .  They  cooperated to develop pro- 
cedures  of  ana lys i s  for  the  seed and  i t s  p roduc t s  so t h a t  guess-  
work was  e l imina ted  and  m a n u f a c t u r i n g  efficiency could be 
improved.  Thei r  s t anda rd i zed  ana ly t ica l  me thods  m ad e  i t  pos- 
sible for  the  i n d u s t r y  to buy  and  sell mil l ions of dollars  wor th  
of  p roduc t s  with the  se t t l emen t  price de t e rmined  by chemical  
analys is .  

Th i s  smal l  g roup  of  a n a l y s t s  has  g rown  to be the  Am er i can  
Oil Chemis t s '  Socie ty  wi th  a m e m b e r s h i p  of  abou t  2,00~0 rep- 
r e sen t ing  mos t  of  the  countr ies  of  the  world. I t  is the  pre- 

New Heavy-Duty Laboratory MILL 
Solves tough grinding problems for the oil chemist 

From powder-fine to coarse grind, the microme- 
ter adjustment on this streamlined new "Lab- 
coneo" heavy-duty mill gives you an endless 
number of settings. Newly designed cutting 
plates are easy to clean, and novel steel-and- 
leather ,vipers continuously sweep the grinding 
chamber clean. Powered by a 1 h.p. motor, this 
new mill is rugged--built for heavy continuous 
use and designed to handle your "tough" grind- 
ing problems. It is particularly well suited to 
the agricultural and animal products laboratory. 

PICTURES, PRICES AND FULL DETAILS 
"Labeonco" Heavy Duty Laboratory Mill IN FOLIO M m W R I T E  T O D A Y  
Base plate: 12~"  x 173~'; height: 19". 

L A B O R A T O R Y  C O N S T R U C T I O N  C O M P A N Y  
1115 HOLMES STREET KANSAS CITY, MISSOURI 

23 



i 

h the filter operator, certain • • tainlY did con- 
. iting wxt_^ a which cer ~t notable • 
~ e e s  were ~%.rbidit ies ._::y~fter  this • 

p r a ~ ; o  toward n+~,  +;^=d to  a pr?~+ 7~ e nreSS I 
tri"U~.+~n~ off the ~°~ona azlow~n~ ~t~tbr, I 
- -eSS waS a ~ m ~ = a ~  t o  the ~ + ~  ~t  h igh  p r~ -  ! 
P~ = o ~ n  ACCu=~+ ~ . _  t u r n e d  o, ,  ~ - ~t iS I 
to u r ~ ' ¢ ~ e d  IS a~aZ~ ~-+antial f A o ~ -  ~ l l o w e d  
---- ~e~  ~ - in oxZ ~ on  tDe  s~r~t~Y~ee ~hat s~t~e~  they tur~°r~ high 
~he cake,~°.~::,~aturallY ~: ~ame as pre- 
feed agaXn ~ +  would be ~ '~  " - ^n  
flow, ~ccauso *~sh cloth..~ filter preSS[~o:. 
coatlnE on a f ~ s o  starts ~ * ~ o n  two bad ~ "  

" T h i s  plaU~ =~n t h i s  c ° n ~ a ~ e  Y d o  no t  ~ e  
= r a V l t Y  f e e a : + e d ,  y i r ? t , . ~ x  ~lowed to  dr~==- 
~Ices w e r ~ t  away x~_~.fallowin~ ~o=~^ 
:~"a ve~ l°w.~;~i~ Se¢cnt~t~" raotice i s  
a~ . ~  of fx*~ --'feed, tnv- ~ turnin~ o** 
set~*~:~v to the pump .. feed before ~t noS- 
turn u:~:~f the SraV~. course, ma~ or at 

l t o  s~U~ ~t = ~hiS, u~  . . ^  f a l l  ox~, 
t h e  pumpJ:~'filter care ~ - . . . .  s 
s i b l e  ~ * a ; ~ t u r b e d .  * . . . .  w of t h e s e  ~ a ~  ' 

| least pe ~- d i d  no~ ~n they are u u ~  
• . ~ r .  ~1-~-~..~ure ~hat  w ~  ~ cured." 
| and ~ ~[~$ ~rou~l°s w~ .... ..... .~.~Em 
J retted, ~'" (~0~ REPORT OF A DtCAU~= ~ 

keep costs 
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If you feel your filtration costs are getting out of hand, or if you feel  

that operating efficiency is low-why not call in a Dicalite Engineer? 
Perhaps you hove "trouble," such as low flow rates, unsatisfactory 

clarity, or haze or bacteria that defies removal. From wide experi- 

ence he can recommend the mast suitable grade of Dicalite filteraid 

for the job; he can also check your present procedure for any change 
to improve efficiency and reduce costs. Telephone or write the Dica- 

lite office nearest you for prompt action. 

*Reg. U. 5. Pat. Off. 

OlCALITE = v . , o . ,  m m  ¢ m o .  c o . . m ' , o .  

NEW YORK 17, N.Y. • CHICAGO 13, ILL. • LOS ANGELES 14, CALIF. 
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eminent group of vegetable oil scientists. Today there are 
thousands of chemists and analysts  at work on cottonseed and 
its possible products in commercial, industrial, governmental, 
and educational laboratories. At New Orleans the magnificent 
U. S. Southern Regional l~esearch Laboratory was recently es- 
tablished. A large par t  of its equipment and eminent scientific 
personnel is devoted to the s tudy of cottonseed. 

The industry and its chemists are not content to rest on 
past  achievement. In  1946 a revolutionary event occurred when 
the first plants were started to extract  oil from the meats  with 
solvents. This was the first fundamenta l  change from the 
ancient method of pressing out the oil. Solvent extraction plants 
are costly to build, but they operate wi~h less labor and recover 
nearly all the oil. They will give us 10% nmre edible oil from 
the same size cotton crop. 

Cellulose chemists are still working in the field where the 
m o s t  spectacular developments have been made in the past. A 
form of cellulose improves soap, and methyl cellulose is used 
for intestinal therapy. The men who surprised us with safety 
glass and synthetic sausage casings nmy be expected to give 
us more new products and new uses for older ones. 

Nutr i t ion experts are applying their recently gained knowl- 
edge of the essential amino acids which form proteins. Free= 
easing will be adjusted so that  the maximm~ of these are avail- 
able to the cattle and other domestic animals being fed cotton- 
seed meal. Some cottonseed flour is being used for hmnan food. 
I ts  protein content is greater than tha t  of beef. I f  a way can 
be found to make it  more appealing to the palate, we could 
have the equivalent of steak a t  five cents a pound. 

The protein scientists are also busy. Among the many pos- 
silole industrial  uses for cottonseed protein its conversion to 
fiber is the most interesting. I t  can be spun and Woven into 
fabrics similar to wool except that  moths do not  like it. I t  is 
possible tha t  from the kernel alone the chemists will give us 
meat  for the inner man and a coat for the outer maxL. Should 
this come to pass the fuzzy little cottonseed will indeed be the 
Vegetable Lamb. 

T. L. ~ E ~ n  
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Philip Randolph Dickinson, chemist, Woodson-Tenent Labora- 

tories, Des Moines, In. 
John  E. O'Donnell, branch manager) Heyden Chemical Corpo- 

ration, Chicago, Ill. 

Corporation Associate 
Cargill inc., Dwayne O. Andreas, representative, Minneapolis, 

Minn. 
Potato Products Corporation, William A. Scott, representative, 

East  Grand Forks, Minn. 

C o r r e c t i o n  
Chairman of the subcommittee on fat analysis--  

Karl  Fischer Volumetric Method for M o i s t u r e - - i s  
L. B. Parsons of Lever Brothers Company, Cam- 
bridge, Mass., not F. I~. Earle, as was stated in the 
February  1950 issue, p. 18. Mr. Earle however re- 
mains a member of the subcommittee. 

PENN INDUSTt¢IAL ~NSTR.UMI~NT CORPOEATION, P h i l a -  
d e l p h i a ,  announces a new and amplified line of pres- 
sure and temperature recorders in Catalog 750 A. 


