
Chinese Disturbances Bring to the Front the 
Question of Our Tung-Oil Supply 

The Unsettled Condition of China Makes the Propagation 
of an American Tung Oil of Great Economic Importance 
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A domestic t~ng-oil tree in ]~dl bloom 

A 
CROP recently introduced 

into America and which 
seems destined to take an 

important place in American agri- 
culture and manufacture is the 
Chinese tung-oil or wood-oil tree. 
It  belongs to the genus Aleurites, 
and the most promising variety 
for American use seems to be Ale- 
urites fordi Hemsl. The frui ts  of 
the tree bear seed which contain 
tung-oil or wood-oil, one of the 
best drying oils known. It  is used 

in large quantities in the manufac- 
t u r e  of paints and varnishes. 
Tung-oil tends to make varnishes 
waterproof and reduces their lia- 
bility to crack. It  is said that  
waterproof varnishes cannot be 
made satisfactorily on a commer- 
cial scale without tung-oil. 

The only source of tung-oil up 
to the present has been China. The 
Department of Commerce esti- 
mates that  in 1925 the United 
States imported 101,554,000 pounds 
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of tung-oil, valued at  $11,386,000. 
However, the Chinese methods of 
extraction are crude, producing a 
low quality oil, which is often 
adul terated before it is shipped. 
I t  is produced in the in ter ior  of 
China, and is subject  to heavy tax 
burdens and even to confiscation by 
bandits  before it reaches the coast 
for shipping to America. At  the 
present t ime the almost war-like 
unrest  of the country, which bids 
fa i r  to be of considerable duration, 
adds another complexity to the 
situation. 

All of these factors have tended 
to make China an unsat is fac tory  
source of supply, and consequently 
American manufac turers  are inter- 
ested in obtaining an American 
supply. In recent years, part icu- 
larly, they have aided in endeavors 
to establish the crop in the South- 
ern States. 

The first plant ings of tung-oil  
trees were brought  to America in 
1905 by the Office of Fore ign  Seed 
and Plant  Introduct ion of the 
United States Department  of Agri -  
culture. I t  was first t r ied  in Cali- 
fornia,  but fai led to do very well 
in that  state. I t  has been t r ied 
also in a large number of South- 
ern states, but has been found to 
thr ive best in the nor thern par t  of 
F lor ida  and the southern par t s  of 
Georgia, Alabama, Mississippi,  and 
Louisiana. Above the central  pa r t  
of Georgia and Alabama, it  is apt 
to be killed by cold in the winter.  

The grea tes t  development of 
tung-oil  has taken place in Alachua 
County, Florida.  P lant ings  were 
made on the fa rm of the  F lor ida  
Agr icul tura l  Exper iment  Stat ion 
in 1912, and in recent years  two 
companies formed by the paint  and 
varnish indus t ry  have developed 
the indust ry  on a more extensive 
scale than has been done hereto- 
fore. These companies are the 

American Tung-Oil Corporation 
and the Alachua Tung-Oil Com- 
pany. They and other Alachua 
County planters  have about 3,000 
acres set to tung-oil trees, some of 
whch are bearing.  I t  is es t imated 
by B. F. Williamson, in charge of 
the propert ies  of both companies, 
that  30,000 trees will bear f ru i t  
this  year,  and approximately 160,- 
000 will be in bear ing by 1928. As 
soon as enough crop is being pro- 
duced to jus t i fy  it, a crushing mill 
is planned for the county. 

Plant ings have been made also 
by these and other companies and 
by individual f a rmers  in the cen- 
tral  and northern par t  of Florida,  
southern Georgia, and the Gulf re- 
gions of Alabama, Mississippi,  and 
Louisiana. 

The tung-oil t ree is a s t raggly  
growing deciduous tree, the leaves 
of which are large, dark green, and 
more or less hear t  shaped, of ten  
with three lobes. The tree grows 
to a height of from 25 to 35 feet, 
and measures from 6 to around 12 
inches in diameter.  

Propagat ion is by means of seed. 
The Flor ida  Exper iment  Stat ion 
has conducted budding work in an 
effort to accurately and rapidly 
propagate certain trees tha t  bear 
f ru i t  in clusters instead of singly, 
and consequently bear  much more 
frui t .  Seedling tung-oil trees, like 
seedling f ru i t  trees, are mongrel 
and, while seedings bear some re- 
semblance to the parent,  growth 
habits  of the parent  tree cannot be 
t ransmi t ted  with cer ta in ty  to the 
seedling. 

While the tung-oil  t ree gives ex- 
cellent response to fer t i l izers  and 
cultivation, i t  will grow on poor 
soils and with very litt le cultiva- 
tion. The trees require a well 
drained, non-lime soil for best re- 
sults. Both winter  and summer 
cover crops to help re ta in  and build 
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up the fe r t i l i ty  of the soil have 
been found  to give good resul ts  in 
tung-oi l  groves. 

The tung-oi l  f r u i t  resembles a 
rus ty  apple in ou tward  appearance,  
bu t  is divided into sections, each 
section con ta in ing  a seed or "nut ."  
The n u m b e r  of seed in a f r u i t  
var ies  f rom 5 to 15, but  is most  of- 

ten 5. Al though the seed are not 
t rue  nuts ,  they are general ly  
spoken of as nuts .  

The f ru i t s  general ly  ma tu re  in 
October and November,  and har-  
ves t ing is very simple. The f ru i t s  
are allowed to ma tu re  and fall to 
the ground,  where they may be 
harvested at  once or they may be 

Young tung-oil tree ~n bloom in Flo~ida 
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A cluster of American tung-oil ]ruits 

allowed to r ema in  on the g round  
for  weeks or even months  before 
they are gathered.  When the f ru i t s  
are allowed to lie for  several  weeks, 
the outer  husks  are easier  to pull  
off and free the seed. 

The oil in the seed is conta ined 
in  li t t le cells or sacs. When i t  is 
expressed, the mea t  of the  seed 
should be mois t  to prevent  the oil 
f rom being absorbed by the meat  
a f t e r  it  is pressed f rom the oil sacs. 

I t  is possible to express tung-oi l  
on hydrau l ic  presses such as are 
used in the m a n u f a c t u r e  of peanu t  
and  cottonseed oils. In  th is  pro- 
cess the meat  is first r un  th rough  
a roller and reduced to a meal. I t  
is then t r a n s f e r r e d  to a hea t ing  
or t emper ing  appara tus ,  which 
b r ings  it  to a un i fo rm  t empera tu re  
and makes the oil flow freely.  I t  
next  goes to a former ,  which fo rms  
it  into cakes, at the same t ime 
wrapp ing  i t  wi th  press cloths made 
f rom camel's hair .  I t  is then  
placed in  stacks wi th  per fora ted  

plates between, 12 to 15 cakes to 
a stack. P ressure  is then directed 
aga ins t  the whole by a hydraul ic  
ram. The cake r ema ins  in  the 
press and the oil finds i ts  way 
th rough  open channels  to a d ra in  
tank,  where it  is settled or filtered. 

For tuna te ly ,  l i t t le or no color is 
extracted f rom the meats  wi th  the 
oil. Some oil seeds- - l ike  cotton 
seed - - con ta in  color cells and the  
color is soluble in the oil, so t ha t  
it  is necessary  to remove the color 
f rom the crude oil by refining.  Re- 
f ining is not necessary in the case 
of tung-oil .  The only t h i ng  re- 
quired a f te r  p ress ing  is to let the  
oil settle, and then  to filter it. 

Another  method of extract ion,  
called the expeller process, is more 
adapted for  use wi th  tung-oi l  
seeds. In  the expeller process, the 
seeds are cracked and fed in to  the 
expeller. The expeller is a steel 
cyl inder  bui l t  up of staves like a 
barrel .  A shaf t  r u n s  th rough  the 
cyl inder  and on this  shaf t  is a 
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broken screw. At the far  end is 
a cone tba t  can be t igh tened  as re- 
quire& The tung-oi l  meats  are 
forced aga ins t  this  cone, and the 
broken screw creates pressure.  
The oil finds its way between the 
staves. 

In  e i ther  process there  is left  in 
the residue f rom 5 to 7 per cent oil. 
I t  is possible to ext ract  wi th  sol- 
vents  and  reduce the oil left  in the 
res idue to as low as 1 per cent. 

The pomace or residue, w h i c h  is 
poisonous, conta ins  some plant  nu-  
t r i en t s  and is used as a fer t i l izer .  
I t  tests  41/2 to 5 per  cent  ammonia  
and  a small amoun t  of potash and 
phosphorous.  

The Chinese are still  us ing  ex- 
t rac t ion methods of 1,000 years  
s tanding.  The i r  press is made of 
a slot about  12 inches wide and 
two to three  feet  long cut length-  
wise in a log. The meats  are all 
prepared  and crushed by hand.  
They  are heated in open pans and 

put  into small sacks. The sacks 
are put  in the slot in the log, each 
sack separated from the next  by 
a smooth stone. Then the slot is 
filled and press ing is ready to com- 
mence, thick wedges are dr iven by 
hand  in one end, and then t h i n n e r  
wedges are dr iven  unt i l  pressure  is 
exerted. 

The oil lef t  in  the res idue by 
this method runs  f rom 16 to 22 
percent.  The Chinese leave enough 
oil in the residue to pay all costs 
of p ress ing  by modern methods. 
On account of poor control in hand-  
l ing  and hea t ing  in the Chinese 
method, the meats  are par t ia l ly  or 
wholly overheated, resu l t ing  in a 
dark oil par t ia l ly  decomposed and 
r u n n i n g  f rom 5 to 8 percent  free, 
acid. Wi th  Amer ican  methods, a 
l ight  and pract ical ly neut ra l  oil is 
produced, which is much bet ter  for  
use in  varn ishes  aad  pa.ints. I t  is 
es t imated tha t  one Amer ican  press 
will do the work of 100 Chinamen.  

Cross section of t,ztng-oil ]rMt, showing the seeds 07" "rafts" w~ich contai~r oil 
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D r .  B a t t l e ' s  N e w  C u p  R e a d y  f o r  
S m a l l e y  F o u n d a t i o p  A w a r d  

M 
E M B E R S  of the  A m e r i c a n  

Oil Chemis t s '  Socie ty  will  
be i n t e r e s t ed  in see ing  the  

new cup which has  been offered 
fo r  the  Smal ley  F o u n d a t i o n  compe- 
t i t i on  by  Dr. H. B. Bat t le ,  P r e s i -  
dent  of the  Bat t le  Labo ra to ry .  As 
is gene ra l ly  known, the  Ba t t l e  Lab-  
o r a t o r y  of Montgomery ,  A labama ,  
won p e r m a n e n t  possession of the  
f irst  cup las t  year ,  hav ing  then  re-  
ceived the a w a r d  fo r  the  t h i r d  t ime.  
As  was announced in OIL & FAT 
INDUSTRIES for  Sep t ember  1926, Dr .  
Ba t t l e  ve ry  generous ly  offered to 
supply  a new cup, to be awarded  
on the  same bas is  as before .  

The rules of the  compet i t ion  pro-  

Second SmaUey Foundation cup 
supplied by Dr. H. B. Battle 

vide t h a t  the  cup be awarded  each 
y e a r  to t he  co l l abora to r  in t he  co- 
ope ra t ive  meal  work  who has  the  
h ighes t  ave rage  efficiency in the  

d e t e r m i n a t i o n  of oil and ammonia ,  
in connect ion wi th  the  Smal l ey  
Founda t i on  coopera t ive  ana ly t i ca l  
work. The w i n n e r  of any  s ingle  
y e a r ' s  compet i t ion  keeps posses-  
sion of i t  for  t ha t  y e a r ;  bu t  the  
cup becomes the p e r m a n e n t  posses-  
sion .of the  co l l abora to r  only when 
he receives i t  t h r ee  d i f fe ren t  t imes .  

The new cup dona ted  by  Dr.  
Ba t t l e  is shown on th i s  page  and 
member s  will ag ree  t ha t  i t  is an un- 
usual ly  handsome pr ize  w o r t h y  to 
symbol ize  the  bes t  efforts  of the  
inves t iga to r s .  The  Socie ty  feels  
g r e a t l y  indeb ted  to  Dr. Ba t t l e  fo r  
his  gene ros i t y  in p rov id ing  the cup, 
as i t  is ce r t a in  to s t imu la t e  i n t e r e s t  
in th is  h igh ly  va luable  work.  

P a p e r  o n  t h e  D e t e c t i o n  o f  
B u t t e r  S u b s t i t u t e s  

T 
HE annual  mee t i ng  of the  

Socie ty  of Publ ic  Ana lys t s  
was held March  2. A m o n g  

the papers ,  "Cacao B u t t e r  Subs t i -  
tu tes  and t h e i r  Detec t ion"  was 
read  by A. W. Knapp,  J. E. Moss, 
and A. Melley, who s t a t ed  t h a t  
the  most  useful  s ingle  t es t  was  
the de t e rmina t i on  of  the  "t i tre" of 
the f a t t y  acids,  and,  in the  absence 
of ce r t a in  o ther  f a t s  (e.g., coconut 
oi l ) ,  th i s  t e s t  enabled the amount  
of Borneo ta low in a d m i x t u r e  wi th  
cacao bu t t e r  to be a p p r o x i m a t e l y  
de t e rmined  a f t e r  r e fe rence  to a 
curve.  A new method of  de te r -  
ruinat ion was based on the fac t  t h a t  
the g reen  colour of Borneo ta l low 
was not  bleached by  u l t ra -v io le t  
l ight ,  whe reas  the  yellow colour  of  
cacao b u t t e r  was  r ead i l y  bleached.  
A weighed  q u a n t i t y  of  the  f a t  was  
exposed for  s ix  hours  to the  r ays  
of a s t a n d a r d i s e d  q u a r t z  m e r c u r y  
vapour  lamp, and the  colour then  
compared  wi th  the  colours  of a set  
of s t a n d a r d s  con ta in ing  defini te  
amounts  of Borneo tallow. 
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