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By Jerry E. Rosenthal 
A dramatic development in fertilizers, recently dis-

closed by the Tennessee Valley Authority, may supply 
another potent weapon in the battle to feed the 
world's hungry millions, 

Sulfur-coated urea-SCU-has been tested both in 
the United States and 29 foreign countries with the 
help of the Agency loI International Development. 
The results, according to TVA and AID specialists, 
warrant optimism that this improved lertiliier can be 
commercially produced and mnade economically avail-
able throughout the ivo Id. 

"This could mean a most welcome addition to the 
efforts to spur economic and social dcvelopi:vent in 
Asia, Africa and Latin America," AID Administrator 
.joint A. Hannah commented. "Continuing increases in 
food production are vital in the developing countries 
where expanding populations must be fed. The ira-

Reprinted from the January 1973 issue of War on Hunger, 
Agency for International Development. 
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by Cirde' 

What could be mistaken for pills are actually wax and sulfur 
coated pellets of urea which release nitrogen gradually to crops. 

provement, availability and use of fertilizers are nec
essary to achieve these increases. 

"By 1980 the fertilizer requirements of the devel
oping' countries are expected to multiply six times 
what they were in 1965. To meet this need it is im
perative that technological progress continue. SCU 
would seem to be another example of the way in 
which we are trying to meet this challenge." 

SCU basically is a granule of urea-a widely-used 
nitrogen-supplying chemical (omlpotud- oated with 
a thin layer of sulfur, and wax for sealing. 

The general objective ot SCU, as with all ferti
lizers, is to provide a nuticnt-in this ease ilitrogen 
-to a crop at a feasiblc (ost. Speili ally, SCIJ is 
designed to release nitrogen at a sl(,o even rate
something like a "time pill"--notnisming the plant 
when it needs it most. The doating ;,Aso makes SCU 
more durable than mu,Oatcd inea. SCt hantdles bet. 
ter, cakes less and iesists humidity. It is less harmful 
to the environment. The sulftur adds an important 
nutrient to the soil. 
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Field tests carried out in India, the Philippines, 
Thailand, Brazil and Peru, under an AID.sponsored 
project called "Tailoring of Fertilizers for Rice" re
veal that SCU is particularly effective with rice in 
mueas where flooding is internittent. This is a conci
tion that exists in about 75 peicent of the rice acreage 
in Southeast Asia anti in most of the othei lice grow
ing areas of the developing woild. Rice is the world's 
niost inipotant iood-the basi diet of nearly two
thirds of the three and a hall billion people who in
habit the globe. Obviously, anything that can increase 
lice pixocction efhciently and economically ('an be of 
eliol I1I()IS benefit. 

A Speciali/ed FertiliLer 

SCU, howevel, is not a, all-purpose fertilizer. In 
those axeis where lite paddies are (ontintuously flood. 
ed, SCIJ shows no advantage ovei conventional ilit

0en soti ( es. Wheie flooding is delayed, intelxinittent 
or wheie watel inanagemenit is poor, the iesnlts are 
llipi essive. 

Dr. Oxvis 1'. Eigelstad, agionomist with TVA's 
Soils and Feitill/ei Reseiu(h Blranch, who managed 
the All) ii(e "t.tiloig'" project, cites tests in Garika
),d(li, India, whelie he said the expet iment showed 
"'a (onsistent supex iority of SCU over intcoated urea." 
And in Iln)l(1a laid, Iniia, the tests showed ", max ked 
ilitlease in yield Ilo the SCII mateiials over that 
ll)Ill stl aight Inca." 

Ill lelL, S( iCased I i e yields while lowcningt11t 

lo yield. 

lepol t on the Peit tests also stated that in spite of outer layer of wax and sulfur which helps to retard dissolution. 
tile nitiogeil i ate nee(le(dl iaxinuinn The A cross-section of SCU viewed through a microscope shows the 

)f' 	 taxletics,•18 pe( elt Ihighxeil it (tost, thle ctei ll t'ftt S-~CI Isvaieties of lite. These hlailed when they 
was to inl(eas(' n('t 1etuilns 1)y 17 Pi (ent. 

A TVA siiniih) ()nIIf((e xeu!ts 21 testsstudies oii 
onditate(ti undel (fcla)cd I Ihtting (t lditions, using 

SC I telStlS (0it'ilt uml ,IIiCl, both Of Whl(h WIe ap-

plied I~l(lox ])latliig ,t\eliteeoll It'l ill sul)etior 
yields loi S(:1 . llfite Ihec %%,as it) tliftleine(e, and il 
two (ises I lie (n)itlit141.il Illca pi od(ed I greater 
yieldI. Witexe (h.(olliaxlsoxIs wel' ill(l( uIi(el intel-
nllitilclt II)ooditlgoli tictiDs,,IC{ c ecd the(oxiven-
tional itta Ill Illtests usilng SCIT alstxevtillent ill *is 
])replant, aId (ollt e tioxial Illca .1 toptl(h ssing, uidt l 

dielayedI Il(lodig (0.oi,,it44, yiells fioii SCI I ex-

eeded tile (cili'elitioI'll fetlli/cls ill II (f II (,ises. 
ITI ldei ixtellIlitelit Ihlocllg (ItiliiI ls. S(:['. , I (I 
pleplant, e( c tlthe itt(()l\ to -(diess-,: ile.ii lltlli,ll 

:i fI 

Illthlcet of liof(,Is%and was c(Iual 1 ille ( llvll 

tiollal lill Illilx othiel It(4. 
l'he 'iTVA-A ll) "lllol ill" piolCt %I,isbegutll in 

I 1li8 a n dt f 'Ci(Ie l )e(' n i 1972 , it ,I ( )st o f . bo ut 
.s'l(o ,00), Nll(h of the %v01kw a',is(wllll(l ' Iidl hl the 

glli(lalut(e (f n111 y ()lIIllIlt'e , ( ixlsidelee l lql '.ltiviso)l c 
fli tllis lyp .' oft ploici( illl.t 

))ll L. N t((i c', l)ietl. (1l )f 'I V A '.hillel iiatioixlhl 

Feitihi/eie\e lonent Stall, Ielie\ ('s t (o illxtnittee'st ie 
%VOlk amid tie lestlhs (f tile tests illdi(,it that SCII 
cax )ea signif i(at aidIt laxlliels glowing high-yield 

lante to woild ,ittentitn in 19t67 as "mirale" lite, 
Ie(Iuxe inol(c illlilts-fel till/e s,pst,(itles, (tultivating
techies ,id ts ilel nixuiitgeinteitt-thlul the ordi

nIly types S(:1, lie sa)s, (o(ulId sIe the falnlel solle 

of tile extxli effolt x('(IillC(l iniusilg these il)plits. 
"It(clixenisates Itostilie (loglec foi 1poo ni1l1n.ge

xnlelit," lie says -''Iiiii shoul( not ie Illex(t se for 
poil p1at it cs." 

,txes)s thii A less 
lihi' is Itlil)4 ll1l1 Ll 1(l1 iii dhvehupix g toti tries 

wlexe faxlIles 1. I g III 4) I 51ll)Sstelt(' etooxny 

list bI) IlCll o fox l i iIit, le(.(eS~aly 

lx. NIl(:U lso S%( is wastel tl. 

I(} 


to xixt1( ,st' thtll )cl1h1 ,lld ( dlllllit ,Ifhol(I to stiffer 
cx(. loss'soik 


faxIIiel , I)ab ,teil 
illc ulslal type." li'says. "lic III 1('I lists hall of 

"Say a I)II)s g (d hitl( Ic tili/Cl

* I14 idi 1 N k Ih o),t, ill 1141i.1t14011111111lt1 	 ,tgll14 
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(41111.1 i (i.' ill i I41 ill(4 
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The differing rates of dissolution between conventional urea 
granules (left) ond SCU are apparent after a one week period, 

thc bag, andit lets the otli hall sit, expe ting to uise 
it later. J or stll)4ropi( al conditions,1idettlct i(itl 
tlat otiet half dteioiattC. 'w hat ci is not get-
tinigihis :ttolle 's I.ial 

.SCI., wit.. its good keeping cpa! hy, would still 
lhe ill good(I it 1(111 ix 
ha also plovc 

n)it
ll()( (.1tw li hcl wantedIm to uisc it.''ngo glv 

TVA, at its Ninthi Bicitnniii )emtoiisti atiozi of Fer-
tiiiier Tlt-in iltgy List ( ) det, e'~.hi IIItt samnples of 
SCU atl nd (mcitt t Il I I a to m itlipmte stability and 
Comtpat iblilit y ( tl Inca. it (oiu Citnt'l lit IItll i wil 
tt ate-d s111Wtcilt4sp11.1 ts, sltic I (lt t 2 ial1ioti after 
onle ly. SCU, ()I thl(olli(1 hantd, .I %itill fice-
flowitng .tl tel ()ll Ittotit Ii. 

ItI addit oll to) it((, 1'C11.1s InWVII It ted otn otitet 
tlops atid III sontic 4 scs. cspc itlly long-seasonled 

( lo(ps, ha.s mnIcisd uesilit5sttit to ml stit passitig 
tho4se lot 1i l(vIIII li1wai, th ilti 111(omtIVl a wvas 
teste(I il ig.114 .111 . . 111) 1114M~ 11 111 Ill,1lli (leclopitng 

N4 *1pll4 *oulsiuc. (11 Io '\ oI (mml154lltl(ItI llttIgetl 

4 ltio) t1tlist bc llstt ,41 l 1 (o Is I ltw liI'lllis 
411. I'l 1 t(.l s sltiivtcI, tll t %t lJ) 4 tI14 Ilosm\(I, I I''uo 

4 It1ll ol t11( %,11111( ,114(lltl% 44 1111m n.ittt l 11.1 

t'm cltmtlllh s Ilti~ .11 14mimiutI( IIIll (.11(III mid.1 t i 
Him al"s III 4 ( )%. le Ita Itl t i , 

01111' i 
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lawn turfs. Oin the other hand, SCIJ has shown t() 
advantage o% ,r ( otventional nitrogen sotirces in ex
periments with suich row (rops as ( orti, grain sorghutm 
and small grains. This is be ause these (i ops take uip 
a majority of their nitrogen ovet a telatively short 
period of tune. Thi, a slow-i elease fertiliier ntor
trt ly wvoutld not lie blief it ial. 

There is anl additional advantage to SCT, other 
i m i o ild ,ot lk

el iI o i m o ii epthan its slow-i elease (lharac teristli 5, resistatnce to mois. 
ture, ( aking and ( ompat ibil ity. This is the sulfur pro. 
vided inl thle moating. 

Many soils ate be 0111ing itic asisngly delficienit itn 
sttlfttr, att essetial plantt titittienit For examtple, all 
AI1)-fiiiaited study of %oils in L at in Aintti(.a, uinder
taken b~y Not th Cat ol ina State I nivet sity. has t evealed, 
aitiotig other finditigs, tli,1t soils ill the 4('ittiall plateati 
of Blrazil ate vet y poolt itt Slffiti (oliiltt (IIe ill I-trge 
part Ito tepcetted buitiing of fields. 

Potfential ill BtaliI 
A sitiilm sttia~tionl t ) is54Iepiied itt Noiltcast 

tlnose *ltttlt(ill" the i lt IX' \ N-tt tilt tleltlolt

icsiet tt i tlicast Ii,,l It ( tmil g i ltig way 
ill IIl msIng fun nI( )i (m Iimil", Ill. S.444 

g(('melltI(ctit o1s'Il(4 ltlll/et tl l .4t4l Gtnall o y 

m 1%1,1i C m i l Ills 

M I. l I I %,i mmlI 1))1 1.. ..ille .ti ke
tii('l " 111 liS L (14, 111 4fuility. 

lellet gs i 



to see "Mexico become the first to produce SCU 
commercially." 

"Mexico has the sulfur," he says, "and we are 
manufacturing urea now. The sulfur source is only 
25 miles from the plant." 

Mr. Sisto said that because some of Mex(ico's soils 
are deficient in sulfur, SCU would be of great use. 
He noted aho that Central America would be a pos-
sible market for expoi t. 

Since much of the Iield testing of SCU was car-
ried on in India, that country also may produce SCU. 
Taiwan has expressed interest as well. 

Broad Development Fluicy 
The interest of foreign as well as U.S. fertilizer 

manufacturers in SCUJ is the latest evidence of a broad 
develonment policy that extends back to the estab-
lishment of TVA in 1933. The TVA was created to 
develop and (onsexve the iesotirteS of the Tennessee 
Valley-an area of sone ,11,000 squate miles in seven 
states. 


Fertilitei iese,niI and edlutation was one cif the 
responsibilities iniclded. Unlike TVA's other activi-
ties whi(I tc ,ofiied to the Tleessee Valley itself, 
however, Congiess spe( ified that the fettiliei pio-
giant should 1e a natioiwide elfott. 

At the time TXV. ame into, being, (,heinical fei-
tiliiers wetre lltively piintitive and not wAidely used. 
IUntil aftet Voi 1h Vat 11, nitiogen fertiliers were 
mostly hiy.piodui ts of1steel m.tinulatiie and food 
pro essing The cstalblishitent of the National Fel-
tiliiet Developime.nt Ctente (Nl-I)C) within TVA at 
Nfuis e Sho,ls, Alahaitta, itowevet, provided a facility 
ex,hisivey de to hiand development ofolt,',licsca 
fertili'ets. Sevetnty-fise pitcent of the fertiliiers used 
ii the to),day (lnitetd Siltes .1e ased oil processes 
,l pelO,.,I NI'I)(C.,ytil, 
iLeading Sot, ce of 'xielise 

IS,()( with 
gi owing leitilii/cti id listiy tnd tlihe agencies, the 
NFI)( Icamic tc ,gn,cd as tli' leading somme of 
exeiise ill dh ic h I'ldTis wpletatnon 5spcad abroad. 
Flitllt'm t,1tlomts, jan 1 mtftlo)cle'.loleI 

Tltough its l,itio tate uanivetsities, the 

othel 1110e 
,,ilitties begait to 1tll/c' li' lu(ilily .111d its (cotlpc-
teill(litfoll ltallolt l llI('iV levelo liltitts, stti as 
SCl, tc'scaih It lings, as\ ,c, aliot tec Ilti ,il issist-
,1t ei', ate avI'lalbh to 1)1 all1 foleign ]looc,,ssoms. 
eilhei withilut ,(,st ,I '11 ,oititi'l (1Itage. 'l'his sotime-
tliles is not 11ill) ,l totlll(h'lstoo .1t11st, ,l(( ol(lillg 
Owelt V. 1.i'itgstol, ,ht'llti, l'iginlel with thu' 
Nl'I)('s llt'tel latiotal ttlill/l l) c'5'cloIlmte Stall 

Nlh. livtigstoi, wh,, wa,,t t .bl tdSled .1td has 
lived his entile 39 c',nis lt,il N IShoals, tet,,ls 
,t teent It ip to lila/il whe' a te,itIt 11on TVA was 
asisting ill tItrig c iI l,s Il a I. tilliet 

..T'he peopl' (o1lll(ln' 111itelstaitld why we wele 
doing this,' lie said. '"'I Icy tholught t itst that therie 
11111st le somie hiddeti Ittotive. 

"We tried to convince them that we were there to 
be helpful, that the United States was interested in 
their welfare and this was one of the ways of showing 
it." 

With this type of spirit, it was inevitable that TVA 
and AID should become associated. As food produc
tion became an increasingly vital problem in the de
veloping countries, AID's interest in fertiliiers became 
more intense. Tie financing of fertilizei exports to 
developing countries has been one of AID's important 
programs. AID also has parti( ivatcd in studies and 
financing of fei tilizer plants abroad. 

In the early 1960s AID requested TVA to assist it 
in fertiliier-related problein and in 1965 the two 
agencies signed a general agreement undei which 
AID funds have financed the collection and cataloging 
of volIdwide information oin fertilei/cs; ,niputeria
tion of infotiation o fertilier production facilities 
around the world; studies by about 50 teams in spe
cific countrics, and the training of nearly 300 par
ticipants froni 25 ,,,unti ies. 

These activities are administered by TVA's Inter
national Fertilizer Development Staff, formed within 
the NFDC. 
Work in Korea 

The international staff, headed by Dr. McCune, 
carries the tesponsibilities of training and technical 
assistance. It func'ions under the Office of Agricul
tural and Chemi(al Development. An official of this 

office, .1. larold Parker, recalls the work TVA did 
in Korea under AID's impetus in tile early 1960s. 

"The Koreans wete seeking advice in what direc
tion to go. They had planned to build a number of 
small plants, bIut oir TVA teamu recommended a 
large piant. The report of the team pointed out that 
Korean fertili/ei use had reached a stage where large
scale manufa, til ing fat il;ties could be justified on an 
econoni and hoteign exchange ,asis.'" 

The team also foinid that urea and diammonium 
photsphatte lit the K(iteal needs, from agionotnic and 
edonot , standpoints, I)etter than the low-analysis 
single sul1e1h,,slhte wh ih wast lc being (onsidei ed for 
l)lo(essintg in the nniiite)ious small-scale plants. 

As a testilt, I)t. Pitkei said, Kotea built a plant to 
)to(III(. 10 ,000()tols .a yat, tnd its sti(cess iesulted 
in othl 'latltlisIing (oisidevd. "lwo-oic at Chinhae 

,1d ltotfhcl It Ilsa-wele pattially JIiaiced by 
All) oains. Koi niow expoltts nitioget le tilizers. 

A iec dlit c\'lIttplc (if st( ssf ll All) antd TVA col
labo,atlon was a ieasibilily study ,iibulk shipment 
of lIt.I that led to a oiitclen I 1 sale c,, inca to India, 
inttally Ietne (l1 to th let tiimiuct-lmlgly A oan na

lt .1111d the It ntiled S.,tcs. As oted, Itca is Iyglo
S,,opit-it .ahsoths moistie Itotin the ,tt whi,'t the 
lelative lltlltliclty is I.tily hIgh, attd (al lose m oisture 
whell the elative humidity is lowel. 

Tills. st:ppillg 1ncill Iulk hlill has Posed a 
1)1ol)llltt, cspde, iaily to the luimid tropi(s where most 
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of the AID-financed urea shipments are destined. The 
urea would deteriorate under normal bulk shippng 
conditions. Bulk shipping, of course, is considerably 
cheaper than transporting in bags. AID asked TVA 
to make a study. 

The study was carried out in 1970 under the di-
rection of John T. Shields of TVA's International 
Fertilizer Development Staff. About 16,500 metric 
tons of urea were shipped from Kenai, Alaska, to 
Singapore. 

Mr. Shields reported that such bulk shipments 
were technically and economically feasible. As a re-
sult, in the fall of 1972 India purchased 18,750 metric 
tons from an American firm for more than $800,000, 
a savings of $200,000 from the cost of a bagged ship-
ment. 

'A Good Deal All Around' 

According to John Malcolm, AID fertilizer special-
ist, "this was a good deal all around." 

"The cost of the feasibility study was $10,000, but 
"The cs sal whe easinerly stimeas that h 0,"sbyt

the cash sale was nearly 8 times that," he said. 
"When tihe urea arrived in India, the bagging opera-
tion provided much needed jobs, an additional 
spin-off. The United States benefitted, India bene-
fitted, and we have learned a lot." 

The lessons learned, however, pointed up the need 
for the proper facilities, care in preparation, handling 
and storage in the ship's hold. These are not always 
available, 

It is significant that in Mr. Shields' report on the 
study he recommended "new coating and condition-
ing materials should be developed and tested. . ." 
The report was published before conclusions had 
been reached on SCU. 

Such AID-assisted studies along with technical as-
sistance efforts and training programs have gone hand-
in-hand with TVA's rcsearch activities, 
Rice grown in greenhouses for experiments testing the value ,nf 
SCU is hand-harvested at Muscle Shoals. 

,f 
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Owen Livingston, who directs the chemical engi
neering activities of the international staff, recalls 
how it began. He started full-time work with TVA
"my ambition ever since I was a kid growing up in 
the Valley".-in 1960, coming from Auburn University 
with a B.S. in chemical engineering. As a youth he 
had worked part-time for TVA. 

In the applied research branch of the center, Mr. 
Livingston recalled, "our job was to find new and 
improved fertilizers and processes. We would try 
anything. We even tried to develop a fertilizer from 
coal, and did conic up with a slow-iclease nitrogen 
material. 

"It was slow all right-too slow. After a year, the 
fertilizer had only released 25 percent of its nitrogen." 

This was the early 1960s and TVA had recognized 
earlier the need for a low-cost improved nitrogen 
fertilizer. Studies had shown that only about half of 
the nitrogen applied in conventional fertilizers is used 

the crop. The rest is lost-largely through volatili
zation into the atmosphere and by leaching out. 
From an economic standpoint, this is costly. TVA
estimated that American farmers invest annually about 
$1.2 billion for nitrogen, of which '600 million brings 

no return. The loss to farmers in developing coun
tries would probably be proportionately greater. 

As with coal, TVA researchers worked with scores 
of compounds. Many weie completely unsuitable; 
others like oxamide, which had nearly ideal charac
teristics. were too expensive. 

Urea at the time was coming into wide use as a 
nitrogen source. It contained more nitrogen (45 per
cent) than ammonium nitrate (33.5 percent) or am
monium sulfate (20 percent) , the other two most 
popular nitrogen scurces. Ammonium nitrate, how
ever, is an explosive if misused and icleases poisonous 
fumes when ignited. Because ammonium sulfate has 
a lower nitiogen (ontent, more of it is needed to do 



A pilot plant for producing SCU has replaced the hand-held 
laboratory equipment used initially in developing the fertilizer. 

the job, thus its handling and transportation costs are 
higher. 

It was decided that urea-made by reacting am
monia ani carbon dioxide tinder pressure-held the 
most promise as a cheap and concentrated form of 
nitrogen. The objective was to find a way of slowing 
down the rapid release of nitrogen, protect the urea 
from its tendency to degiade under moist conditions, 
and to make it compatible with other fertilizer ma
terials in mixed and bulk blends. 

"I'm not sine where the idea of coating urea to 
achieve these goals came from," Mr. Livingston said, 
"but I believe the idea of coating granules of urea 
with sulfur originated with the man I worked for, 
A. V. Slack, then head of the Applied Reserach 
Branch." 

Mr. Slack, who is now involved with the enor
mously complicated task of seeking ways to depollute 
smokestack emissions, claims he doesn't remember 
who had the original idea. 

"There were several of us working on it," he says. 
In any case, Mr. Livingston recalls the first labo

ratory work on coating urea pellets. 

First Work by Hand 

"XWe did it by hand in the laboratory," he said. 
"We would melt the sulfur and dip a particle of urea 
into it and try to get a uniform coating. 

"We made our first agronomic studies and the lab 
scale work looked good." 

From the laboratory, tile work with SCU pro
gressed to the greenhouse where agronomist Seward 
E. Allen has observed the effects of the fertilizer on 
a variety of plants. 

"The efficiency ol SCU rests in the slow rate of 
solubility," Dr. Allen said. "When the urea has re-

At test plots like these in Thailand and in other countries SCU 
helped increase rice yields where flooding was intermittent. 



leased its nitrogen, the sulfur remaining is in ele-
mental form. Soil micro-organisms oxidize the sulfur 
and it eventually becomes available to crops.

"The wax which seals the coating," he said, "has no 
use as a nutrient, eventually turning into carbon-
dioxide and water through the action of soil micro-
organisms." 

Dr. Allen, 52, who grew up in upstate New York 
and took his degrees at Cornell and the University 
of Wisconsin, has been with TVA lor the past 10 
years. Prior to his service with TVA he was with 
private research foundations. He doesn't consider his 
work with SCU finished. 

"We want to learn more about how nitrogen is re-
leased from SCU. Also, the more uses we can find, 
the cheaper the product will be. What we're also 
aiming for is an even better environmental fertilizer, 
one that does a better job of leeding the crop and 
pollutes less." 

Advantage in Reducing Pollution 

Conventional nitrogen fertilizers release nitrogen 
to the soil faster than the crop can use it. Excess 
nitrogen not used by the crop may find its way into 
ground and surface waters, causing pollution. 

SCU's developers believe that the improved ferti-
lizer can reduce this potential problem. Dr. Allen says: 

"We're pretty sure fettilizers contribute little to 
pollution if correctly used. We have evidence that 
with SCU less nitrogen is lost to drainage water and 
more is used by the crops." 

Both greenhouse and field tests indicate that SCU 
will reduce leaching of fertilizer nitrogen without 
penalizing (rop yields. Dr. Allen cited an experiment 
with grass in which SCU was tested against uncoated 
urea. As much as one-third ol the nitrogen in un-
coated urea was lost over a six-month period. Only 5 
percent of the nitrogen in SCU was lost during the 
same period. In addition, the SCU produced one-
third greater yield than the uncoated urea. 

Dr. Allen (left) discusses 
greenhouse evaluations of 
new fertilizers with members 
of a multinational training 
group at TVA's National Fer
tilizer Development Center in 
Muscle Shoals, Alabama. 
AID has helped finance the 
studies of nearly 300 train
;ng participants from 25 coun
tries at the center, which 
also collects and catalogues 
information on fertilizers from 
around the world. 

Dr. McCune says that if restrictions were to be 
placed on tile use of conventional soluble nitrogen 
fertilizers as an antipollution measure, "SCU is the 
only known low-cost, slow-release product that could 
be substituted." 

The imposition of such restrictions could seriously 
affect American farmers, according to Dr. L. B. Nel
son, TVA Managei of Agricultural and Chemical 

I Development. For example, reducing nitrogen use 10 
percent might tit total farm in ome by as much as 
$290 million. Use of SCU, however, would enable 
farmers to reduce this loss by 90 Percent. Similar esti
mates have not been made for leveloping countries, 
but they illustrate potential economic impli ations. 

Although laboratory resear h, greenhouse experi
mients and field testing have indicated the potential 
of SCU as an efficient and environmentally feasible 
fertilizer, commercial productiou has not yet begun. 
TVA does not produce fertilizer commercially. It 
does, however, produce SCU in a pilot plant at tile 
rate of one ton per hour. 

One of the essential steps found necessary to pro
duce SCU efficiently is to use a granule large enough 
to take an effective coating. Urea now is produced 
commercially in "prill" form-droplets of liquid urea 
sprayed from the top of a tower which solidify as they 
fall and cool. Besides having other disadvantages, the 
tiny prill form requires more sulfur for coating. To 
surmount this, TVA devised a method of making 
larger size grantules. Most of the SCU made by the 
pilot plant is about one-eighth inch in diameter. 

A plant to make SCU would not be complicated, 
engineers say. The Muscle Shoals pilot plant consists 
of a urea storage hopper, urea feeder and preheater, 
sulfur-coating drum, fluidized-bed cooler, condition
ing drum and some auxiliary process equipment. 

The heated urea enters a revolving drum contain
ing nozzles whk h spray molten sulfur. From there the 
coated urea is conveyed by an elevator to the wax 
coating druim, where preheated wax is pumped into 
a mix with (oal tar or other inert material. This mix

, ZW 1. 



The Chinhae fertilizer 
plant in Korea was built 
with AID assistance 
after TVA specialists 
studied the country's 
fertilizer needs and 
manufacturing capabili
ties. Photographs taken 
at the plant in the late 
1960s show the prilling 
tower (far left), fertiliz
er bags being sealed 
as they come off the 
production line (below), 
and Mr. P.S. Song (left), 
the Korean manager of 
the plant who received 
his training with the 
TVA in the United 
States. 

tule i ist iIlited onto tile sitllii- oated uiea through best br used. International iesearch centeis and other 

a "drip-tube" distributoi. The material then leeds institt ons ae expe( ted to participate.
by gavity into the ,(oolet, (ruditioning.rtm, s(alp- Boti, TVA and AID estimate that SCU can fill a 

ing screen and finally into bags. great need. The wotld consumption of fertilizers is 
The experience with the pilot plant has been suc- expected to (limb troin the 1971 level of 68 million 

(essful, TVA officials say. The (ost of producing SCU tnetri( tons to noie than 105 million tons by 1980. 
commercially, howevet, would appear to be higher India, for example, recently announced plans to build 
than conventional inca, but cheaper than any con- five new leitilizer plants to meet her growing needs. 
trolled-release feitiliex now (omniercially available. TVA believes that mit(h ,,fthe increase in nitrogen 
For the farmer, a bag of SCU would cost more, but, consumption will be supplied by tacilities-largely 
as field tests have shown, mcieased yields result in for urea pioduction-in the developing (,ontiies, such 
a greater net return. as India. SCII (oulci Ine a likely pi oduct. 

Because of expanding populations in the develop-
Costs Variable ing (ountries, SCtl and othei improements that can 

Costs, moreover, c 111 be vaied according to the help boost food pioduction are bound to draw con
size of the inca granule and the thickness of the siderable attention aiongiesea( hems. 

sulfur coating. Also, Dr.McCune hopes, a way will be 'Produ(ts under developiment and products and 
found to eliminate the ivax, which would further processes yet to be (on(eivcd hold Is much plomise 
reduce production (osts. foi tomorrow as today's fertilimeis held over those of 

The advantages of SCIJ over conventional inea aie a generation ago," says l)r. Nelson. 
also expected to lead to further development, which, "There are whole new frontics yet to be conquered 
if past experience holds true, would decrease pro- as science opens tp new avenues . . .Fin thermuore, 
duction costs, and thus lower expense to the famer. the need was never greatet. Eaith's multiplying rail-

Further studies also ate contemplated by AID and lions (all forth the best we have. Fettili/er is one of 
TVA to expand knowledge of areas where SCIT can the essentials to prevent mass staivation." -I


