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The application of chemistry to the
problems of our daily lives has found
expression in a new organi?ed move-
ment known as lhe Farrn Chemurqjc
Council. It is not a governmental agen'
.y nor is i t  pol i t jcal.  l t  hcd i ts origin
iri the imagination ol two .tanous chem-
i.!ts who unfolded their d]'eam to Herr-
Iy Ford, who in turn invited a group
of farm leaders, industriahsts and sci-
entists to be his guests at Dearborn,
l4ichigan, lvhich has noiv oecome the
c rn rc r  r nd  , l _ r i ne  o l  t he  Chemu lg i c
movement in this country. Chemulgy
if, ilnalogous in its meaning to tlle wo(d
iretallurgy. Instead of working rvith
nretals, it means working with the an-
nlral crops of nature by chemical or
scientific methods.

The purpose of the Farm Chemurgic
Council is to survey the variety of farm
pr-oducts which through applied science
cirn be transformed into raw materials
l r sub te  ro  i ndu ! l r y :  l o  dF f i ne  l he  sc ien
tific research problems essentrial there-
to; to stimulate appropriate research
both in public and private instilutions;
1c aclivate American industry to apply
the lruits oi research; and to encourage
the joint cooperation of agriculture, in-
dustry and science in promcting this
. i gn i i i can t  deve lopmen t  n r { j o i r a l l y .

It is hoped that this cooperation will
lesu1t (1) in the gradual absorption of
much ot the domestic Jarm surplus by
domestic industry; (2) that i1 will put
idle acres to work profitably; (3) that
it rvill increase the purchasing power of
the American farmer on a stable and
rnole pemanent basis, thereby increas-
ing the demand for maDufactured
goods, crcating new work for' idle hand3
to do, reviving American industry, re'
storing American labor to productive
(r,terprise i l r)d rel iaving ihe econom'c

distress of the nation.
Mr. Francis P. Garvan, President oi

th. Chemical Foundation and of the
Farm Chemurgic Council, in an article
io the Scientific American last Decem-
ber, shows that every depression in our
lccent history linally terminated be-
ciuse of two things: (1) Expanding
markets for old industries; (2' Creation
of new industries. He further shows
that unemployed acres and men have
been absorbed in our nationnl econorny
iD approximately the following ratios:
about one third due to expanding mal--
liets for old industries and about twr)
i r r j r d c  d u e  t o  I h e  . r p a t i ! , 1  o l  n e w  i r r
clLlstries and the developmenti 01 new
pr'oducts and new methods.

The natur3l process ot recovery noq'
uniler rvay indicates that the expansion
r , r  m : r ' k c l s  f o t  o l r i  i ndus l r i e r  i s  aga i t l
oc .u r r i ng  i n  t ho  usua l  o rde r  o f  l h i ng r .
This should absorb about oue-llrird of
our unemployed. But what we are con-
cerned with today is the two-thirds de-
pendent upon new industries for their
r'etutn to productive enterprise. The
ne\ ' industries that characterized re-
covety from ihe depressions in the tour
decades since 1390 were the products of
modern science and invention devel-
oped very largely in the fields of me
chanical and electr ical arts. We might
cite one example. In 1920 the first radio
broadcasting station was established at
Detroit, Michigan. It had one man on its
payroll and a ferv citizens had cheap
crystal sets. Now there are 500 commer-
cjal broadcasting stations in the United
Stales giving employment to 15,000 recir-
nicians and a host of entertainefs ror
lhe beneli l  of 2i)00n,un0 vicuum receiv
ing sets in use throughout the country.
The catalogue ol mechanjcal and elec
i r i c r l  i ndus t r i ec  t ha l  ch r l i i c t e r i ze  t he :e
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lour decaales is too long to recite at this
llme.

We are now on the threshold of a
chemical revolution which within the
next generalion will accomplish as
much lor the well'being of society and
for the broadening of oppodunity {or
employment as did the mechanical and
electrical '-evolution of two decades ago.
The battlefields of this new l:evolution
are the farm lands of our country. We
p:opose to displace eventually some
250 million tons of raw mat€rials now
c{rawn annually from the mineral king'
dc,m by a like amount oi larm products
from the vegetable kingdorn, a1l for
industdal use in the United States. i\
century ago the mineral output in this
country was one'half the {arm outpul
ar)d we haal no serious unemplo]'ment
ploblems. Today the mineral output is
a billion tons and the farm outpui is
cne half billion tons and unemployment
threatens our social order. A change in
this ratio would require a farm poplr-
lation of about 40 per cent of our total
population and would provide employ'
ment ior every man and worrlan quali-
fied and wiuing to work. The Chemur'
gic movement seeks to make this pos-
sible through the objective I have be'
fore recited. It is impossible to foresee
a)ld to forecast all the ways and meais
whereby the chemieal age will become
established. Great numbers of men and
1\. omen are gathering underneath the
standards of the working army. More
1116n 2000 students are enrol led in our
cl-lemistry classes at the University. As
this generation grows into manhood
and womanhood it will be equipped
'!/ith the implements for moulding a
new age of wondrous beauty and serv-
ice to mankind.

agriculture anal consume its p]'oducts,
s(iveral methods of procealure may be
followed: (1) The existing farm surplus
r,-(ay be used for industrial commodi-
ties; (2) The importation of certain
agricultural products may be eliminal,
ed, and (:l) New crops for industrial use
may be introduced.

Some months ago a Chemurgic Coil'
f€rence was held at the Universily o[
I loridaj GainesvilleJ Florida. The pro-
gram laid out for the development in
the  Sou lh  ove r  a  p . r i  d  o l  20  yea rs  i n
r l r d e s  r l \  I r ' 0  a q r . l  p l r n l s  u r i l l z t n . l
s l i . r c l ^  cnd  i ueAr  c ropq  l o r  p r cd r r  i ' r q  i l
bl€nding consti tu€nt adrptable 1o notcr
fuel.  The way how is deterrr l in.d in tnr
Councrls exp€rimental piant at Aichi-
son .  K rnsas .  / ' ' l  - r n0  s ta r ch  p lFn t s  us jnd
the Soulhern While Triumph Sweel Pn-
tato. The Department of Agriculture's
Experiment Station at Laurelj Missis-
sippi, will point the way how. (3) 100
k , a f L  a n d  n e w s p r i n t  m r l l s  u l i l i z  n g  1 l ' e
slash pine of the South in accordanse
with the research of Dr. Hcr.ly a1 Sa-
vannahj Georgia. (4) An inlr.eas3 from
q _ . 4 / n  c c r p c  l o  l { n 0 . 0 r . n  a . r , s , f  t u n q
trees in the Gulf Stat€s Irom Texas to
Fiorida.

Thesc  f ou r  C l_pmurg i :  en l . r p r i sec
will require 25 million acres of land, a
billion dollaN of capital and the labor.
of ;J million men.

In the Pacific North\vest a dilferent
chemurgic program is contemplated.
IJere the annual crops are of a diflererrl
nature. We have no corn, cotton or
slrgar cane, but we have l0 million tons
oi wood that is wasted or deltroyed by
fire each year. From the snrw thitt
melts under the heat of the sun upon
the mountain tops and the water thit
falls lrom the hiehiand to the lowland,

We have aheady progress€d fat there may be generateal each year 15
enough to get a glimpse of the chem- nfllion kilowatts of electric energy
ical lrontiers that soon must be occu- ee.sily transformeal into light, heat, pow,
pied by a }appy and busy people. ln er or into chemical commodities for use
or'der that this nation miry restore i1s in distant parts of our country. We havc
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millions of acres of idle lands with rich
and highly mineralized soils undel sun-
ny skies, awaiting only the bringing of
water to yleld rich harvests of crops.
llven now we have agricultural sur
pluses. There is an annual excess of 20

million bushels of wheat, 10 million
boxes of apples grow each year that
cannot be marketed and 10 million
bushels of potatoes are cu1ls. To found
and estabtish rndustries that $'ill utilize
these idle acres; that will convert these
great masses of energy inlo commodi'
lies; that will use every stick ol woo.l
that griows in the lorest as r raw ma-
terial tor ne\,v afticles of commerce anal
that wi l l  translorm the surpluses of
larm, olchard and galden into new anLl
r : : e l L r  p rodLc l i .  r ha l  j  t he  Chemurg i j
chal lenge ()1 the Pacif ic Northwest

How may this challenge be met? The
ans\\''er is not an easy one, but in gen_

eral it is the same as that rvhich solves
e\.ely crisis or emergencyJ viz., leader-
ship. The Chemurgic Conference held
in Spokane during March, 1!) i l7r provided
lor a Chemurgic Counci l  of 5 members
each fiom the states of Oregon) Wash
ington, Idaho, and MoDtana. This coun-
cil is no\,v in process of lornation. Un-
der its direction research projects will
be  se t  up  rhd l  w i l l  s c " l <  l o  s l udy  t he
lLlndamental facts governing the in_
clustrial lrse of our recurring natufal fe_
sources, In the Iorest€d areas of Ore-
gon, Washington and Idaho the appli-
cation of science, particularly chemistry
to wood, is oI prime importance. The
logging and sawmilling industries by
their mechanical methods use only one_
third of the tree as it stands in the
forest. The pulp industry by its chem'
ical method utllizes only the cellulose
oL wood-less than one half of its raw
rnaterial- The r:esidue consisls of lignin
iLnd wood sugarsJ now washed into the
r'ivers and sea as a waste product.
( lhemical research must be undertaken
j.r an organized way and wjth trained

personnel before the lignin waste can
be salvaged and turned into the chan"
nels of trade and industry.

The second great industrial waste is
that of the energy of lalling bodies of
\,r, ater. It is foreign to the ordinary way
of thinking to regard hydro electric
power as a recurring crop or natural re-
source. But it is just as much so as the
annual growth of wood or any {arm
crop. The energy o[ the sun l ighl,  the
water from the ocean in the form ot
vapor which condenses to rain or snow'
on the higher elevations until the sum_
mer season causes it to melt and fall
lrom the highland to the lov/land.

The converslon of electrical energy
into chemical energy or chemical com-
modit ie" js not a mysLery and iq noL any
more difficult than its conversion into
any other form ol energy. tr'rom water,
air and electdcity nitric acid can be
made. Synthetic ammonia and phos
phoric acid utilize electricity as does
also calcium carbide and the light
netals industries. At Trail, British Co-
lumbia, the St,lte College at Pullman,
at Kellogg, Idaho, and Anacondal Mon-
tana, are groups of lvorkers now en-
Saged in research and in actual produc'
tion of commodities lrom energy that
may  bc  da ' i ved  f r om one  o I  ou r  g redL
est resources,

Our larm surpluses of v,-heatj apples,
no l6 l ocs  a  o  capab le  o l  d l \ ' .  r s i on  i n l o
industrial channels. Calilornia no\v
utilizes :i0 per cent of its citrus fruits
for pectin. Iruir jujces. \a inF5. . f_avorjng
oilsJ citric acjd, stocl( Ieeds and ttle
like and is doing it at a prolit. It is
gratifying that the University of Idaho
h :s  l aken  I eada rsh ip  i n  t he  conve rs ion
of the starches in cull potatoes and
other carbohydrate crops inlo alcohol
that will ultimately find i[s tvay as it
blending constituent into gasoline to
maLe it more suitable Jor use as :rn
automobile fuel.

The jnt|oduction of new crops inta
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this region is not without the lange of
possibility. At the present time nearly

all of the cigarette paper is made flom

old rags in France. The owners of these
plants are much interested in similar

and better papers that have been made

from Oregon flax. A resealch project il1

Oregon woutd be timely in laying the

loundation of a cigarette paper indus-

try in the Northv/est.
These anal other tasks must be as'

sumed by the people ol this region. We

must seek more and more knowledge

concerning these things and uncover

more and more facts that lie at the base

of chemical industries. The only way

is the way of sclence a'trd that is the

chemurgic way: the mobilization of

science through research in behau cf

agriculturc and industry.
May I repeat once more the four

major research projects upon which the

chemurgic progress of tllis region de'
pends; (1) a pure science tesearch oI

lignin, the greatest wood waste in the

world, together with technologic re'

searches looking to the 100 per cent
utilization of wood by chemical proc

esses; (:J eleclrochemical resealches in

appropriate locations to convert elec'
trical energy into chemical commodi
ties from air, water and minerals; (:,)

technical and economic researches to

convert agricultural wastes into prod-

ucts marketable at longer ranges of

time and space; (4) chemical investiga'
tions of flax products to replace ir!
ports of cigarette paper, linseed oil anil

oil cake.
The Proceedings ot lhe Chemurqi(

conlerence ln Spokane last March ale

now available for distribution ln them
an even larger program is unfolded fo!
this region.


