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ïaaaaaa« .-î f«u#*? ¿attori«./ 

Davalo»*«*- «eiaitrii« tritt m4«r?J« t~  larga natieianta* a««4t fjr ftrtilii 

«»mil/ pi** înr§# ?r efaaftiia «onpldXQt fer al trog««, atoaphftt*,    »à afflala* tmrMli—r*. 

•">»fla «itt i*au<uty *>r^é# th* «r,jif iait*M nr aar!/ aUp in f^rtlUi«r proiacUon. 

' fto# mot  iettili •ït«»tViii jj ¿»»an to 1*1« tyaaa cf fiaal  fartilitera ttot m? a« »att 

Tiéitad f-f u»o in »\    e«u«try m4 4c»iroá «y fianara*    Äsr* it ft «roviaf traaa taaart 

•¿•rtia^r >•**%&    t em¡emma fdf*tlli«ra th.* u emviti -ai cr «©it of %h@ nco4^d flaut   fosa 

«%«*>«.. at a.    TMi tr*a4 î* «wnnoMÄtai u r»trt esaatriaa m ti* l#afar Jretiene, i« afe* 

iWíti')«   .»1 5»»* *>f fahlhhrs ¡va¿ it W<»or;ia»; mm *,p*#>r<èmi in i*%»~ásrzUpod aonatriit« 

':*!» **•*« i» prjfjrsar« ini u^fi fritara« toa raaUUe la thw aa¿4 f»r a gr^at^r rar- 

i-.ty   f ftaiato¿ r.Mi'itin *'   -»«vic^ t¿»a ^rin-r* autrtaata **  «»11 *va arm «e< 

•»i *n erbaut rwat a, 

**rr* «flWfUarit arafarV lienta* era w«U satta* t» aatmast««} SJü affieiaat 

ta*t íM **f nitrofaa ar^tiacta «ara m *aa»***, %*mr.$ má tmamum ai trata.    lutavi a«, 

aav,t# «fi«riai i«*#fe -M ffc#«»l»fèe mii ^jat rn^mwaaaaatv.t«a, m wall aa aaayla* fartilia« 

3# liait#4 ftfpl^ ->#  -#«a»*iw- ai.'íaaa.'t^ MMí «àtri« pa«a«fci..te V**a,  tra Urpttfcle 

tv -f-jw^ thrt t jt fc^  r^í^kl;   aro4«ea't ac^  n*t *• fk*rtit>ai£rl/ aaital aa tna fi«l 

f*rtil»fr^.      *«i^*^an»#< aft«» -re  a¿*>   la   uttaaçta ta ar##ie« r. variât/ ïf finta^aa 

*J ï* vi«a>a *«# efi*»e-fci •«f»««aa<S   ia t'M» 
iwrfl   io bat «•*#*#•#il/ r«fla<t  ta« riam>t af ta» 

>t-**s*  : a«  !•#« ra;;rffC*aa4 »*t*«ét  ttrmml Ti-ia - *t Mai • 
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grados in costly and complex  facilities actually suitable for only a few gradee« Or 

worse, the mistake may be made of assuming that the large quantities of certain fert- 

ilizer materials that can be readily produced comehow will be bouffit and used by farmers. 

In short, adequate advance market survey and market development work often nre not done. 

It seems that sufficient attention frequently ha« not been directed to local plants 

of smaller size using fertilizer intermediates. The prospects for such plants in develop- 

ing and developed countries arc discussed, potential advantages outlined, and present 

patterns of successful use in some countries are described. Production units of thi* 

type have provided the main pattern for preparation of the finished fertilizers in the 

U. S. and some other countries. Small plants located near primary market area« for 

fertilizers tave maximum flexibility for conveniently producing types and grade» of 

compound fertilizers actually needed or desired by farmer«. Production cen be emmental 

ly on a prescription basis to include also secondary r.nd micronutriente. Investment 

in final production facilities is low, operation can be seasonal without severe economic 

impact, and ownership cen be locr.l with obvious advantages in marketing. 

Typicr.l operating practices of such local plants for granular compound fertiliser«, 

for bulk blends, and for liquid mixed fertilisers are reviewed in the paper. Type« of 

intermediates us id, grades of fertilizers that can be produced, and integration with 

production of the main intermediate« in a suitably located complex «re di«cussed. 

Facilities for economical transport of intermediate« within a country are « very import- 

ant consideration. General economic« of the total production and marketing «ystesi of 

this pattern are outlined. 
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i.    iffTpnwric* 

It     In ï"ef*er»t  yrmn-,   lìwrv  YM '   ht» r-  % irr n't  »--wart   lru;t.«»l ' at km of »rry 

fiants  for •^»'»•'.un    -f  ivrt 11 leer ln^iwUt*!*»* *#*t flnuawt 

•t*.     Fl«*tâ  h*v«*  »«'fl»  Nilir    thro*i#«;r*»»¡f   tht-  w.ri.i  with  piixt'H-tloft 

'itle« of IODO io i .it)  twite f»T day   A aa-fto**»*.,   ir»-*,   aaawwlua) I**>R. 

i» Mirle yho¿alMit«:ft,  ami  ihr  li**-,    Oft* n Ní-í-.- proaV-U» ceapleaee 

ar« hullt at inr atine» t> taev* atlvanta»?- *.f c.-ai i>» •;.!-• ••> k» *  raw **t«*rl»la 

•a? «harr lew-coat arthuete <-f trt»h.f*>rUiU-*i ran t* u i.J.    T»««-*;#' »•«••«aj>l«••#•« 

Hay laeltaáe eeverftt  tarar  IMlvléu*'   |>îfwt »ttiU»  toother with the fw****. 

&Ètf aujüiery ajrf tupacrt farli Iti«,    ln«ratawnt »i H rivi« site 

raaaja Trom ', er 10 al Mí m «ioitaru t    n n   tuar.  ioo »IMii,.    TN 

t*f acala af forée«, la »arti HRH...  1» w*-li  >*it«t>ii~Nfc:ii,  ani the Urut unita 

«Mattai IMI« t>f tue a*teaw*#<É t#-ei*«nio«y ^f *•*** pa*t ff* years haw creati» 

Mar yn-avetioa ••*>tt -f àry  ¡'ertllla-T  litteravi latiti mnê t.rmm 

•oaa>l<>a fertili?» «;.    Tw r^f^'   1«* ****»**%   Ir pr« «:«•*» t#-«*h» 

r,  ar*i  Ift affi'-lene y anil Nanf* mrootmiet, r Mèi J w*>li   »«•* waited ajare* 

tabular.     In m&lrmè*,  the prufr*.-«* ha^ a»»**«  'eaa  ta-an carata-i»1ar In 

final lag «at what fertiliser»  thr-  fagurr n***** •**. «aáir-r. ta*, a availaal* to 

ht* Kcauilia;. 

t#    Aere   la ft growing tread to« »ré #r/rat«r <*c;*av *-f ?,«««pi»**fii fertili«»!* 

eeatata all or au.i of ti» ae-eéré plani ftx-l e<aaaüaie«tfi.    fhli twaÉ la 

• la moot mmmtrtm-ê with ltMge? *-i|-»rleave   S« p*n»tu. • t i* n aaé »*e »f 

ferttitaer« ene la hpcoajlm, mtjr" pjpwl** ir» le«.-*»** *<• i'«§*•«! »-.».ü! ir 1rs.    the 

ta preference ajaf  j-¿,*er   ra**••**« *•••£  r»*-»«*lt*4  in *>*<• MMSé f »r a 



greater ¥urietj oí' fini^ht-*  î«rU l iîer~  t.- provUt?  th*  p"lnery  nut rie*, ta M 

*»eil as needed »j*»c-j£!U#*.rv  »••id ait r "   '.ri--riti-. 

y,    A tynten wh«T'iby th    finUhed fertilizers are arvanrnd in local plant« 

of fatal!?T •il//-'   -,>ff>rs   wer»l  advactage;-.    Such a uy »!..•« Nu-. fet^r evolvine 

ill the United StaH'.i *ui't .some other countrier..    Als Cysten lu chararterised 

by (l) production of fí«?*xi¿izer lntemrdlates  In lar^i plant conplejur« 

located neür ihr source of priaary raw «ateríala or where  M*.*ir delivered 

eo«t la low,  (2) transportât le» of the intermediates in concentrated for» to 

points near vartowE parket oreas, and (3) preparation of th« final variety 

of fertilisers in snalt  inexpenüiv.» l^al pianti; that may combine the func- 

tions of nanufaeturlng and retailing,    the growth of hulk blending and of 

liquid fertiliser production to rapture a lurge part of the united States 

fertiliser market have offendi fr J pe examples of this eyr,te«.    Frlor to 

their advent,  the produ* tion   <f granular conpound fértil i*erc in plant« of 

tamil to ned tust tlze had  f.>! loved thlr ¿encrai  pattern (at least en a 

regional bus lu) and thin ic etil J belnp practiced ratter widely. 

*.    The Intent of this pap*»r in to review *r»e of the pravtlreti  in production 

of cosspound fértillzen;  in l< -ai  pimi:;.    1* will eovfr production of granu- 

lar hoangeneoua fertilizer?, bulk blends,  and liquid mixeo.    Some prismry 

advantages will be pointed out, and the general cconoalca for thic ay s ten 

»111 be evaluated.    Ä1:, full Bygts« u not adaptai»le in ail countries, but 

tJss nain principle . are likely to be important lu nany situations. 

li.   HOL* ov ira UHM tfwwcTîoïc (xmrusn 

%    A large production roopU«* cari b*: a logical  starting point In initiating 

sw»Jor fértil lier prodwtifm  in fi developing rountry.    Biese costpleses also 

provide UH- toa*IH for ru. er .nomi'-ul   í./stew in devei^'.^d countrlw* as weil. 



fragt*'«« it At has fc^n *.ad*-   <ii t    >:?<.- -,v n-*" :ü.'^   -n't.: lent •«*! e<'<>naa\i- 

cal productlof,   Jí' («et' uiû,   ..rea,   «r    ••it* tut;*'«,-,   j,    . i-'>-.'  -i    a» M,   ref'ineii 

potaah salt«,  MMonldi phosphates, nitrir phusphatvt,, and the Ulte  in /ery 

large plants.    Although fini "he*! foe¡|.f»-x  fVrtJIi^err ran be pre«! te»»dt  *he 

large plmts are no*   w*-,l  .;uite<t  •     the pr"d»*vti<>n M" * wilt* variety of 

grate« of Ä-P-K fertilizer«  tha*  mmy al:«., contain  s« monetary and »irrorntri« 

•At«.    Coaproaißeis «ay be »ade in attempt in*ç  to produce u variety of fîn- 

lahad grade« in costly and complex facilities thit are  act<r»lly «suitable for 

only ft fw grades.    In developing countrier,  in partici tar,  Hti^tjuat«* advance 

survey and Market development, work often art« not áf IM:.    fVsaet. IM»* it 

thfct the assumption in nade that the large guanti ties of fertilisers 

that can b« readily produced in large complexée yomeliow vili bt dettanded or 

iaa«d.    In most case« the larg« swutfacturiru'. complex beemr. beet r.uited to 

production of refined materials; or interaedlntee of high concentration thai 

cae he chipped economically  '.o outlying location« :v&r the market areas for 

production of the finished fértil Ui*rc. 

6.   the very large investment, and hl^h fixed operating ccota in large pro- 

duction unite make it essential to opt-rate the« a hJ#h percentage c*f the 

tita at !*eaj capacity to ensure the potential economy.    An Mxaaple of the 

•ffeet of operating tine factor on juMductio» met of ammonia in a 1000-ton- 

per-day plant la shown In the following tabulation. 

Operating tine factor, Cost of producing ammonia,* 
it 4/metrlc ton 

50 hi 
60 ','( 
70 kh 
80 Hh 
90 ko 

loo >o 

* In developing country from natural gas at $0.?o/ 
•illion Btu ami with 10*. return on investment. 

i 



7*    FTíifwr Integration il e ltrgr .-aatplpx in thr  telai prv<*w<:tioai Mhl 

•ftrke'tlng syswr*   ¿s »-.;t;c»otin!   tu .•"~<ir*   tuli   utj ; b,»f - -in.      If p>m4fc*:tifla 

e ss* ì>*i g««*re*i  to supfLyirig int» .-roed later   to % s.ussier oí  Aoeai pi wits,   tita 

prospect«; for sustained o|>eríiti<*t¡ ai><  ì ia-»ïy  lo r*> «n«'*. better. 

8.    rriisaxy prubì -»e oí   tlv»  lar»:*- aí'-trUV-M.-hv   -iwpifm  uteiua* pre/via trig 

»torag»»  and nhlpplnr   q .ipwtnt   irr  ad.^mtf »aBuur.tc of the-  »ari«** »at «riais 

to »eat st-iKOfi«l «rid peak shipping iti-stand*;.    The inveitnevit for «tor««» 

faciliti«* for court «rid   Liquid materiali- »t  tin  cf*plrx or at regißftml 

storage  locations  is larp/•.    Of ein«!  er  greater iaportw« it the prosi*« 

of providing adequate rail and truck »»«ijlpawnt for a*eti«ii heavy atiMxai 

dMaanaa for @hlpa**at.   ifeu probi«« rae impact m those involve* vi ih trwm» 

portât Un services  (railroads,  etc.) a*, we a «a ou the taaiufaetê*rer tali 

shipfe»*»    Kbveaent by water,  sui'h as in river or coastal barges, allant 

greater flexibility and usually soa* e*onoirjy whan- thlr. aoée of tr—ifnrt 

ls practical. 

111.    IWmtmWMi* THAT AKk OF ilifciifa*».- 

TNBIR THAW! AMD TRAJBPCW 

9»    Moat «at« rial s that are rcfernd to tu» fertili ter in tr mediate* also cs» 

W usad directly a¿ fertilizer«.   A fertilizer ittt#» media**,  tàrrafora, ta 

proaarly defined le ten» of ita pattern of UM» rat hur than ita intriaaU 

pror*rti**f>.    Production and use of internai latini is not a ne« praetic«, 

•1 though it la expanding both in typas of »ataríais and in quanUtia*. 

ftefiiv-d potasr-iua chloride iü a ftwlilw cxawple of  * v^ry versatila intsr- 

aedlatc that has bet?n laporta.t for a long tifar.    Production of potasaiw« 

chloride  in a variety of sititt&ir ì'cnut  arai its <rr>no«ical  handling 



ciaacy  •»'  p"/»*/.       l'f'i     » *l"*' T^**     ******     "•*."   »**•   t "*"*•* •  --s   *i»t    t««4  at 

ia**á fiant* fer • »*•»  (**   iou j#ar».    Trifir ^tpmr^mm§à»U  {*>*•$ f^i 

toraa* thm first,   %mpor+mt Xrmmfk t Xmé jhjmftmUr   UUrirtlfttp,  »•-'•*#• tta*> 

§*•*•   *• »***•%«»% lai ij  hlgN»r ihti ft>r ptoMhffeftc.e  r-irà,  >-r-#*mj   in  «felpa» lag 

««at« «ft*» »iiip»«*i uwr  In«« «|ataMr*-a frwtt^tl.    liUr t»» a*àaa»»*t of 

aafcylTA,*  lia, 14 a**** ¿a «4 *art«»*a tUnfw m lut km» fc-^aa*»   la^ortaat far 

•M fcetJ* a*  lat»f«*wn*t*»a *M  far 41rwt  aa« tifati«.     I» m-«t ff-mm, 

té# part lew tarir aarHaNtt-ftr*** *»uprr*aas arM (%»-«Àf *¿M» 

MMIì# vftaVlj bf  mil «ni tf*-k tanas »RM* rotawtrtaa. 

of tai« «r-14 In  IMI* «anattttrs hM b*«Ma {i). 

10. *Mt# »*• afeáis,   »h«, »»st raatéfjr «.rowing iff« of frrtillsrr t« ta* 

tklW« tt«t«* *,rliv t*r v* •   10 ft «r ,  «r*    Mfp** vMrìy IR éoantaUc mi 

verM «evj»r««.    îna granular mtmcmEmmitm «mi áiipjnrti^i pct.A«-*a,  •**.:» a» 

U-5VO,   1 VV-i>,  «ni lM-^.o «raér«,  art- ««It* mltafcU f ¿alatasi fnrtllttar* 

für asa* u»ee.    H*ty also an?  lé*al M  l«t«n^élat<*8 In »tel* »laantiaj «ni 

fiai aaav um la fratiulaiim pr«««***.    TV**.«  aatcriaU ara pbpMlar aaaaaaa 

«f saeailtat papstral  propartlaa,  hl#* analysts» ni«* MUr liability, «al 

ranaajtiatilty »lui otnar f*rtllts«r aat«r*als.    r>>ê*ett«n   >f «M»1« ata*. 

fiat«« la tJfet tiiltaa 0tat*i r—rasai a*m*t  1.* BUI io« ne t. rie  tons  of •»% ta 

If»,  amleli WM anout 5Î# nf WK  total s«ip»ly Î£ï. 

11. frantoli« or wry mit granular mom.*mÊmim ptaaapnatc of atout 11-V-O 

ar 1U5V0 grant Is *~-oalng »f eons la» rafela taportans« M M iaWraaaiats 

for afetparat within couir^rW ans »«y twoa» uarf.jl for guipar«!   1« tatar- 

nntionnl c«»rrp  (¿,   *).    Hn*ili« pronrrtiaa I« rali ma ir**« ßlilpBMit 

•»xi 14 b« «4 ItMt «s «orié m for nongranular ^iperphocphat-ß.     it io*» aoi 

rraulrr iftrUl «hlf« r» handl t<^ i» f*la,   «cl fort han*lia?, and  ai 



1 

fMllStte» •*.   I»   ,«4  #MP,*t,     •hÄ%   r   r   r*-*K,^    „ |l|#     r^^^ii^ ^g 

•*Hwr MM? «t tut» «Mfv-UNW.    nvyoruttljp, m «r «o?« »l«vt« IHM 

t»M> I« liroftt. 

I*.    «Motti«* *uif**.-   4, w«lti^i^   m  i«*,,» «.«MMIM« M • tr»ro«Vt in» 

tÉ» «fett «if •,«**** i-   rt^r te*^,^.     It ^ ^^ . s###ft#1   t^^^ 

in «r*j*J.Uoc. »m»wr  ^ » i««* tt» «M »ili .-.*«„*• io è» •©, «Hfto»j>t 

êmlimlmg ¿» fcMnrt«««*- -* •* i«»rf «**.«£». »»«el* !»*•***»- nt %%• low MftlMte. 

ij.   etfetr ftetetwi pr^*«-«« t»*t «lso ^ WJ#1| ^ trtn,BiuUjl tot|i|it 

prUlti •? gMMalftr ^** «^ »mi* mtr.t#.    A»«,!* «ttrM«. te «ttely 

•Mi te tee *,u MMíIü i» tu, nuu* »«»«, mi w« *M M *MÉ «^ 

n te ^iui, wtti» ^# olàtr .«p^,,  ^ Ulwiy ^ , 

»wftte* te »or *>f tf»itâ «*» «« « tet*M#4tete te gr«*it*l«tiiNi 

ta« »erte HtüM of te* î«^ *MW rf »i««** Mte« tout,   M 

««• #«Meite nMM «teit 42 »Ulto« ««trte Um* of nit »MM |» i«m Í*). 

A*.   tlfM . «»«IMI nitral* M>iutinm rm fc* >**M*«*, *u>wmé, mê «*teM* 

emmwmimtly mi mc^wmicmìU.    Ar«* «OIWUOM nf 26 t« &$ 1 ro»t«»t «tv 

«*ftlif «Mi M »  àftte,»^!«!,. i,   ^»^^eti^ of l4t|M frmili#f< to ^ 

tfelte* SUt«,  «mf  »»»ir ttÄ# %m <HhPr ,^^url#tg |t llltr#lwl||€#    m|^r 

tJMt «*ai N^i», lM*»iis ^ ^ ltfÄlliJitlr(l pnMmmt9   Mimm ^ ^ 

r«Uil^ljr wemmromt^m,   ^«.t ««tuteli of ei^tfwtla« em è* UM« for 

«tor«c» Mi •hijvirv rr«t«tefr«. 

•li 

15.    »•« »r,   w», ••rtii-J.r IBUìMìUU. IMI «rr   ,f M/  l*f^rt«ft te 

9H+*tUm nf ii«.Ji4 »lw4 fmiaitro.    -¡v „,  te^-tert of Umm c<m*U 

»oljrtteMMte» ttet »re e«Mnti.¡   f., r/^ «^uty  u#ttli, rf h^mr ^^^ 



1 

lé.    9mm  iir%#f«» i.,»*,*»• hm--r   % pr* •*-«!   r   '- *»   - «•* -j it I»« «nwé  in ia%#r» 

4#*wi  t*        r»«       t»v*rt**a«  «4 «tqpUfy  t^iAi  o 

rt*^w   of  %'•%-•%    • .•»<  y*>tM«ÍMP  ••il-i-ié*,   *#»#<#F»«** 

ft.-  su.    f^<ël#»   ^ TV* t*)   iMlt»u> u 

t   «A4 (uu4  •- «f *•*•«* t**    T*r*H   #-,:'Tf**l|r»   f\*r 

m»» la, Mrf wt. 

Ifir»t  è^'ffMt 

MJPtt  of h* y 

I?«    Ml 9f ifc*   1«(  rvaial to *»/•   pr»t*-*%iai  for m««ii i    *<«** yh 

.tor of tJkt fini h^i  r«rllUt«fs.    •t-%«r»L of tlMA ««t IM 

lUy vtitowt ty»«4*ils«4 •%•*!••••.     ÎWf# iwv« fc*»f. « §f*«t 

t« ta wiAoi« crf trvMportatkM «4 tu»*» «ili «• 

•»•cUUy kutlt  tfUpi,   U»j^|   Lnl*4  w«i«r*«y» «tf «Im« MIMMI *•«• I» 

WfM, «ni <M«rt«a* by pì^kim.    U%*ü f»rtiUs*r« •#* M tori«j •**•« %« 

M» «Wit *y yly» iiw,  »4 «v m+t •»*•#*** te •**  a^rf f»r«Utt«f «Méfiai« 

••••i Sa »ht*   l*i »1  «ni   *-«*•«*•#. t. w*v»r   In • «*» f* 

il*M *|K» fff>«vl«#  *;><twt!v    .,• »ai^ ,     an«»  itnKlN   •#  pipette» «111 

taoié ta» «%a«•!••! »f .  »^Jk,'  yr«**#tiMK fría t*» 

».    ft»iln>«« rolling • **#>» IM« te**   tüpfeltet  km «¿*« «M« in *MJ 

»r-te^ty« #*/% *r* '«M« f« r aolM *»t*rUi», «É 

M»« %*»i«f*i tm *fc*ï Um •>«piilffc'i|teMFlt «M 

•f * slagl« HUfUì c«i ter i***?** •-. « M^tiatut mmim *•»• Uwr* *• 

«sltlelMit *Gì*B» to »rntt  thl?  prartte«-.    %^fm%f  t«É ***Aei«« 

vita yii wittr   ic«ll«g «ta   .... -^in#- «r« Vf f tr^ fufulw fw temuta* 



-i*. 

i> ©f 

•*»*»«>,   3- lp       **t   -%»•   >^r      •*•>*<-   h**'   **^f   •   4».. 

I*.    Alt***> M\  i«éwat.rèAiti#4 eoatrft*«  «to<à* fia* ietti»  nfft^Uty I» 

«**• *.*t   if wfMUb« *I-Jì     J.u:^ et *-•<*•»**»*  hvni(4 irwwt^rt.*. 

*.Ac#   «yato»«.   >-..^t.v -«-Mi-,   U*i,  mi   ,   ftnrt  ^l#r«ir   t«*tf»ii« 

«•Ili   ft»*. .Hfttry  iÍIWf, n.   »ytt#i»  AT», m%r*  |.èl:f  .*«wt«f#J.     ^¿U^ »f 

It,  «I 9 M 

It« 

^*r >   I« t*» (fcutrt rt«l*» «M Stfoft vit* «g» «f 

ma ti^A« »^ptf^ta«^«!« *, ff»^.^  'm.gm*m ptl**rit«« *«:*•*»•. 

tt*§ mA*ii€Bn  ~mm « %à#   «»:#tt#  l»t*r a^t 

»*%**•.   iifn t*t «iMut -f ijnwi^tn» m tfc- «IA«^ 

111%   Ml fl*ft»j 

if»*« 4« *«.««• M «M ^lt,, p^air t» i« 

trSfi« 

•• 

Mt«A* UK*U| f*»A*#wi  *i*rfc* r-fr-Tfiltminibitili  AM! 

tMt »*«*•»»» «1 |«f« ri««t   i»t<»?«»*«l*t*»  ft*r 

4ß*r «Mí/«t* frflfttoiv ^«*irM «Al* feet«*** haatl 

•f»*l-*t*j« »referti« ¿ »»#» »F«»*««.    ftafbrfc  tfy M - 



***»  t**'ft*ïj"ïr   v-ii  , »JPW   U.*# 4..  „  . r     ¡i     Ä      >r   'V  «r   lrtt**r* 

14«*» lo provi* •  htft*-t mklf.i-à fimt.>i wità alefeffr water tolyfciii^. 

96.     Ta the 'Alt* I Jtttrs,   tv  TVA «M».nUt.i.ir^i(rM»jlAttt)u eauippvat  irotary 

«TilaÉVr •**»* ***«•> «art fror ••a*,  trat "rirltateé in  :w wer« *l**1y atóate«, 

to ¿«¿t tarr» w*f*   If.** pi««*.:.  U, t^» Unit«! fil«tea  knr**i  to fcc uting Ulli 

»•f «Ml *fc or am*   t ««J  «ml r^lonr-   «raj- »!*t.if>t* flanU- cf tnia typr. 

»«VU nawratlaa hy  •># «la-l^O't; (£ S^»    **' rotary 

graffia* *«*i rau^aen*  *» fey f «r tar amt «Mely ueei t»ee«uae of 

it« wvfaatUltj I« euaaiatae »Sili«, aaacmtatlofi ar oiaer caaalral r*»c- 

iiatlea I« » »la« I* ual«.   dtaer t,yyra of gramil atoro Saetti«. 

pm «111», «pray *;*-u«*v ana tarline* pan *ra»itlat"rb are üMd to a 

tit««t. 

fi*    Aa awceiwi p*«*>»ti- *«nu«V* i» tac «lMlr X«vio'g (£) «rvi growt* of 

«alh %l«piiai «a* U<M« f^Ulier prr.*«tion n CVH* t,»wt growth 1» local 

ft«*»««**» p!%jrtn#  «*i tVy .^«*j t<, ¿«r*ine la iaaor'^aee.    A prreeat 

laura*.*»'» that .mly afejitt ftv«   pi «rit,-, nrr n* toll« fey Ut rara year 

taji**4 atat.-a.    taap rr »j*ar ar» faalarin«   jfcaoKrte fa-llltl««. 

ilailm pkmtê taare l-~m rnaraertei to Wlfc t>ir>nriir¿ ani attor* «ava 

2*> raiiaale dittane of tè« maaver 0r plants opwratlag la 

l^W-n wat «valla»!«. 

a».    Altari^ taty *^ ««*    «|«cU«M tu «a» eateat In r«l«Mv« t«aort«aee, 

**•** fl«*U -*t aaau-te-awt»r«tt pratum..* raparlty .*MU  law# an effae« 

tie« piar« l*   'fa* pr\«t*-' ir<c tuS aaraefli^ cy»'.«.     n*r/ »»*•#»* «evirai 

^ri^ü-^l «*,•-*.•   lutai VI*-«. 



- I 

A variety of R-P-K grades of vnrioue  ratio*: can b* produced 

with f-curomif.-al lormuìation:; «Bing  Intr-medlatrr..    r*vondary 

and «lrronutrJcutr can be added to produce aperta! grada«. 

Recyrlr ratino usually are low and grades can i,e changed 

«or»» * a,ily thai; in large r*oapU>x plants.    Storage of a 

large mirier of grades ii; more practical. 

Investment in basic production facilities is comparatively 

low, and fever cottly auxiliary and support faciliti** ara 

required than for a large- coapiex. 

Operation can be seasonal   if desired with use of a etiall 

cren of local operating personnel that do not reagir* a 

high level of training.    Theee people aleo provide a large 

part of the routine Maintenance and repaire. 

Ownership can be Local with obvious advantages in aartetiag 

of productr. due to personal acquaintance with customers and 

their preferences, 

typical fcratilation» for several grades of granular fertilisera 

that can be readily produced in local granulation plant* are shown in the 

following tabulation. 

Qnà* lo-yMQ tf.ia.ig  s-ao-20 e-sk-sk io-ano 

23- 

Wfctertel (Kgs./wetric ton) 
âaatcnla 
* solution,  kk,8f *• 
Aaaociua aulfate,  20.^ W 
Dlasswnlua pttosphate (ld-li6-o) 
Single superphosphate, 20$ 
Triple superplncphate,  U6+ 
fotasGiua cbloride, 60$ K^O 
Sulfuric acid, «Vjt Ha804 " 
Filler or conditioner 
S to a» 

100 
96 

510 

lt>7 

30b 
1*7 

1% 

70 

63 

158 
377 

6* 

25 
lid 

105 

*25 
400 

75 

277 

260 
32* 
167 
38 

• Í5# «a, f>9% anaoniun nitrat«, b$ HgO. 



2* •    AB», h« j«ft* *.   ila>; r**> 

tia«4 In tav f;f:l>»ii Bt',%' -, 

I-. »<"**•  • f  %m  Iff» 

t 

UK» M tJWtS «Atti 

Suca plants inri ^4k« storci«;«» bim i'.»r ».*vf;raf u^iirt intrudiate natrrlaia 

and tank* for aarvmia, nitrogen ntiutkui, ani widr. I» mm.t flanU, ti» 

•olid »ateríais ar« batch w*-i^hei in the proao/tirc, r»*fuif*»4 in UM fi ri 

Ut ion and f#4 "olL«ctÌ¥*»ly at a fairly wu-ody rat*- to thr asvwilater* 

graftui»tor.    Otb/;r )>lan*b   me individuai grsriifeirU* fv#-<l«r;-. f.>r ti»- sol U 

coaponent.o.    feaioria or nHr< pfn .¿il ut Un am G*ü¿ ¿ri»   «li) un- ;pargv4 

beneath the bed in t.h#>  rM.fc.ry dui».    Vh«-n j,h«.upn.>ri • a-id ir <ns*d,   it la 

sprema onto the b<d in tv» i;ranuiatyr.    Magici*' fK«a»'Urj and »«toant&c 



f * 

ÄP   fit     f * * .-,    ««».   ,f .    j     „4 

«•É   *'«*•*   f. «M  ;**.«   *      *,]   * ti ** ,r«*« **•*•*.     'fi»,   *,. t**M*»*»I  %*  mm. 

**.    IbVrtat tnm tu* mvEmiMm ft.*« tat«» m êèm,*% r***:.ftfv4 rot*^ 

**f»r «Ml it**,  m m * rr^^,^ .-^wr^n-vfit  rtw-itr.    fite <M»1<«4 •»tortai   ts 

»O  MyWItt   tfe*   #r«li**   r,**.»   «*«*   (»*•»! If   ***#*   -¿   • !;? ft**I» 

»4»*»  I- ¿meni,   MMI 4fté*m4t.e U r«*#y«l«é tu U»  §r«Mft***4Mr*    fi« 

of **»eto <««Nai/  I» «if UM* fri*lor  J*t«i*»4 m fin»« ff« y» 

«• •Si.teAtt  e*É.!*g,    r~4w»t« <>*»«itf  »,„ IIé>WA  ift ^u ^^  ^ 

-t. 

•f» MM variati»*» *» *<9U|»v-»r  WHl ^^^ ertati», §^^ 

tf.    fettul««!* »L»tc  . «,iy ^^^   tfm  w u¡   m Uim ifr 

it  *•» in fla»u fit**-*«/ „«*,. «n»»J*r  f.rt*il«*r. „fc,^ 

«** Ufcelf  t« W i'îl  or M^Mr,    ffcry M*. ,««•»*«iwî|  * 

,  mnm 9rwv *  ~m im eligiil frr*jeitUr vi***** 

-*•-  •«.  %m   mat** |t«t#.--.  rarv'.«.'. fr**i * » % 

ie«,;. 

1« 



!   7. 

if». If  '•%>    .#-1 , !>,     I   :I   t * fe*U<4 

**   *,•^'»-^,»*i», ¡ »    **!      •!     4».    O.S.P  t   «»•      i **>*•!    • »   ,if»»'.       .UU:    fell 

ti» |tI'«MM.*aiè<« £»»<HR*   if,   iff»«**».»'  fs.r*v**   »^  *•...  #• %„¡m>   "   »....< «pM*   f*irlf 

immrUm*.,    à* pr* + -n.   »its |rru-r   4* ^.¿t» '•*.*•»#»  u I.N* ^g^^Uí», 

IcNMv M,«fttA« ?••?••«,   «H« **ti»r«t«r* ^ry   >f tv t*4««4 St«**».    **• 

»1«»%»  w|wt ft*t>*   ,ô   %e   m4 ^ %m-i*-   pw*k*  **«*.   kr*  K*U.      T.1--'   ;.,f*ri|rr 

«•A «i #ff«r«*4 «rfort  u. iNr^ff^r«^ •»«» *A tfct •#*•»*«<•# «hi .^<,mmf ,.*c 

»«11 »Mm«f«^ in *r,vi«# r*tu*t»  nrtiMiif« »* <*»n<«»r*. 

if«    0V c»f tv *!«**-•  pf«H««jt tt p***#»ir*  t« tr* l«t«| 

I« «ttln  r^ir*-# wpii^toii te mmm mmn*ilrry •*• fir*.*» |«Uvtftaft. 

ft» ««#li*r rl-wt    «»rv  .«^¿-j, Ltx-w*  fa  t«f*J *r i.(^r^«. ****»,,  *»% 

•»léftferton*« *<v»fcUt«U/ fff« »t  .MfcffVf.     Ai«, «ni  i'«r   K«Mn«»i   ff« *««Hl 

•m««»tt •#•*«*» murr  tar^wt t» ~o«t#©l#   «*• tv »»«i t# •»•>*«. *«**«» 

li%t*4 «JHf tut,» *tr*«*« iarr»«»*f.    vitn m*#0>m% \m ***» i-itervtt i« 

ït«i   fVW»#   j»^ f**tf*J   *f  *¿t   effluir   i«  »-«-»-«it«« » »**\t«i . 

•f »-»«jii*rt  v. «a**ut*; i..**t,   u.  «MtU *r4 <«t'ri.-.¿ttv  tvtef« «€ 

tfcfitf »-fru-wt* ti-, tv yrov'M« «i ^  !«>#«,• ir*l, • * (v«tt'«i f-rwm»f! 

•ftf «* V aw«i'*tl«  t©  r,ilt, »à« fe» «R^ é*-*J wítf»  UM*« pr<J»l***, 

JO»    KUttter. »rAl*» fc»r» nwt «j  |»,  mm   pkmt*' »»if« •* t «s«« «Mt 

«*•%•«• m«xut«it*<« «t ..tv» m)f,; fw.^1» l».^*.**,    ;«*  •*•***- u 

Ml  ta* ©**r«t.tiv **<*twu«j#* *>** «""«*-> Vi*-«*f Jb*t «Mi 

>t««*.    t*A ««id  ¿i*(jtr^  ta»- ïKîWK  *.**.       -   -*• i .ff«<.   o- «tUfr 

»"te   «PU  Í ¿v. ,• I ^jâi,«   tR    -•• f«,    %ii ..      { ¿o #,.    „  v/»'«ri-  %«• 

•i  *r*»*;y  V'-i-ar. -s,  ru» arf  4-   •    f|  ,   ,1",    rmr^   i 



.1*. 

«¿J*  f M .-ri.. :• k   à/   f*rf. r*5»**s» -«À   -' » •- *•-    t../ s*   .*.    W-xi   . âTérlc  m lé 

tmt^lütoai   '"m**-*..    rr*.^...   U   i*-« r*a*#>4    r r»l tal**t«4t  atti taA» ém 

Vol*   fc..*-   «Mii f«pj.     fh* gsaaui   ;   fcr «r#'r "M  !» *• *.w*>»e»  te aurfar« 

»tlow •*   fr-rp g%#t,,    <"*#*.   -f   th» mer*  *aa»ft»tY«* ^^rfaoaafcoric  «L-M 

t©  W   „HjM'tifè«*   1*   H «*•    ,I•,>***!.*••».       £»   »   ¡»ter   «actio*   •  ffttWMàa» 

ti©« »emi»,  '¿¿èaf «M*-V*   u»»f **ta*t »ita  l*t.#>raaalaw*,  tòni ipWN*ily 

aMTtwHte» flaw tn^ 4- »t  a>ma>l«M te **#•*• riNn* • 

II«    ^ftiHMrlMg fl*aa ürt aa/tlaa»*« aaaafa« tufara ar* awvialaf »ta§é«* a*f 

•aa* «ffaatta» é<*»% f«4 tum raatral «p»it|»wt, au j>rj»t»rtü f >r affrftlaaiy 

Ía*ISag «ttft *w*lr<i*aMn«(t%i  ffr#l«M  M«   la»Mf***Í»4¡.     tía»   ^f  a»l«ett*a   i*t»r* 

Wêi«f«t  I« tr«!  «ran»i*lien flaaii rauta* taiff ta» «*VT f*#faa#SatlttSa« 

Mr p#l»a%kai pr%èi«a*» lo taa ka#y* eoaaflaa «ter« lnv»«*P»*is ta editai aai 

irti« p»f^«w»l et» è« atttfr •ffyí^-i« 

Ü#   fJ» aai-iy «ra»wi*i,te>« fi»»*.* hm a pràYarjr ««Mi# «¿teta** !» 

la« I«**-«*  -L*'.-   *a>«ftfeat.»a*c*  i*    i*f !• fv itili«* at Vm plant »ti» 

aata* ta>fts vi*a/*<*at   ^   *«* M«.MMMt *»i#»i *#aj tieal te »II grmte*.    Sa 

•*•* a§  lA»h>»t€  f tabulata««! aa *a*r  *M,   ail  «/  it» par ipaat«  »i 

fn» ti* f *»*.*», lprftiiy fwtjthÄ^ «lami« »ajafft»   t*»u int-iaa-iiat«.   fe 

fftfl« aajaryaaaaian» ar-aa*   aaa*i*a*»-.  Il «MM »«*H»B*4 M a *MmaVia 

Urtaf«»*!tat* u> mm a*t>  ri,-*.¿¿#- aH«»?i*YM»atïa>t*- *» » all«*? fcigìaar anatrila 

£j¿* a» l*.**i«**t? t.,  'jfc,t,..*i(»,    '.-arn •**»-#*«%»-»'<*# aarMft^Tk' arti ajal 

>« ta*, «a» *#ai'**>;-•- * -   »,.   l{.f «nil ftagliw aeaajsi» awl la» 



>|.     ft»* SA* ir.,   (¿"ting I^'-Ï^it'-   t-'âil'i,    In   *h*  l.iuitf *  ,*<,** "t   l'or  19'JO-îi 

tatui «1*4 i**i*w r»>. 

¿"l'i- » 
¡O o *<> 

*:U*v: .V-w» n^tlM 

••M) 10.« 
l,*T; •-»•i.A 

1 °'*jO '7.0 

JÜ -*£ 

*n-'1 *-nr!eheé «uyerpliocsèifttt' 

M» f*«>««fl«t«>* 

Ll^Jid   «pi       >1H   «HT«!«   «lKM«4lftt.t.-ft   rx'.illf:?   ÜfcMM* 
eoafrtnrt »Uh ¡»t«.'.!» d»:tf  1» thr ¡>rc**rg« of 
•MM f*£t it F». 
l«*iwt*a »itrtc pfcP«#Mif*f,  myàtem pho*ftmit.t *wl 
I«»    fv«4j, catar«! org«»l<-g, pgr'tifMtc n><*% 
eoli«**«! pho««*Mitef t>%u-'  :">l«tf,  #>stir*i«?£*. -'f vrt 
«vi tvnm-» **r.»f*jor|f «ri<t for U«vl«t «né dui M 
•»tmê fvrtt'isor" «nü «irv<-t «ffUc«tk)ii, «né —t 
»S'A «tea^«i«i "Mgr-imH vit& pol«#h «iftiu in 
•*'«•-**.»•   f*f  M«nM f«** N, f» . 

iiwf    Hngtr  « ^-<-«t«Mi«M«i** «croui»t«*l  fur •'>»!* 10 to lit nt 

•Il «frnfffi«   for  :-*r«lll«rr i^-p-v       !..  *.i    '.Mit«! E4-í*«í*  la lTflVTU    1t*i» 

«M « »u4M»t*rt*Ui tVr <•»«•» îr.» t.h*  IIIPI of  IM» y, !<*><*. W.    The cxt*»tit of 

t*« gfecl St*  1*  "%mê>r**ibi'•  an  1 i^trt **f *•?*•*»»#» .•? tmt 5»t*T*r<t   ,i*t#tU' super« 

J«ftk#i«t *fc«rty  704 c*f «1*   r«rtiUk«r pttr«|jr.-4M-¿  Ir. ti»- IMittri 

j Ultil  S* ly^»»    Fl«>r«« ft*r wet'   i fvuAWtA.A aknm m ítrcütn* from «boat 6*4 

: •* tot«! F^Sfli ft* W> te «tat  ?'-»#, ir 19M «au***,», «muftì totm«j»    t«yM 

Ubr ras»  Ijgf).     fW« |tfrMt«v oev ' t«*-   is  ihr   í*»-»jit   «>f •-.«••h l«rgtr 

©f t.SgU'r graùy*i« ptr*f#Mr*» li t»rg*««Utet>-.. y - mkt* &w%ilatte. 

3*.    |M   ••t.f»^   *.*«    «r«*^  fr-.j» .4rjcU   m-i^'f &*•&%.**** *.,   ynr* le al «ri jr  1» tfc» 

ttiltwi   Ct^t**,    «*/   «if.   •#>   irttfff    ..,!»••*   I"<J TW* t «t »   "f.     '  •   *.   ,,»ift»'   ¿.ib3t!t«t# 



lfitMfMdiatt'5 m*:/  r>f  la-rea*« d wh<-:. prices ¿uu>iiw*>.    ¡kiifV-  prrteat ac a 

iie-i-ndttr/  - it'tvi.'.  in j-r» «dürfet  i a *i#r rra.--».-j     r ..•„ !»i i*»* -a,   snr? r fu*para- 

tlvely r.ïmpï    urmsi'ilmtioi. rjw ration nay beccaw mur*» difficult.    It *««aa 

that  In imv.j n^ c  ? He-   -xictir^ 3iu->  JU¡* rphorphn* «> pirtafc  »tx-uld I* need 

•Ai ü*«rh*|»r; •"i'.;ir.i tkti <,f otm considered  i», ».h«: iv.ur*-'.     The proti •• of 

crnitrolllr.fr roUtjt««»»!  in  local "1'igU   superphnephat«» j,r.:*!*"•, tor. unltf is « 

Bajor factor.    Av&il*blLity ol  spent sull'urie  vit* m-d pjllutin* probi«» 

r«*ate*i to  itt ur^ -apparenti* are etiler fetors affettine the decline in pro- 

duction and use cf :•. ingle cup^rphoüphat«. 

55.    for tbr firct  iever^L ycarü  in tie 'k\ít»*ú States and in «one other 

countries, »any of tht granuiation plants werf locai ly award,    thea* paopla 

»ita aubctanttal  prr*.-.*»!   inv^aent of »oney,  intcrppt.  m& pride oí ova**. 

•hip contribute* verv   úgnifi autly.    With © «mrt*>r intlatte kncvled* of 

ieeal custawerr» ad thfir white or jctdnt aarfe;Ung   >n a p*»ra©fial and autual 

eenfidrnre basir; *«r pr::.,m~.    As  .argtr ^mtmHrnti *G including P»jor oil 

iU>s giiiiwi control  of Uwae   l'a,: i U tie«   thrown m>rgtr ana acquisition 

of W.C.*  RJvar«*¡i¿tf appear • o uu^ b*w»  i*«t.    H-c-iitiy tlwre is an 

iadirattoi. or *>*» «r>vf»e away fro« central i*»*!*» c4 u*m*rst»tp.    The coopera- 

tive ?rgunl¿«tlonr., *i though centralised li. overall  a!*tlvlU«*â,   retain nom 

advantages of i.wa: f*wmersi>ip and  intimate? Uaien« with «»uatoaers who arc 

aetualjy eh«whoider».    Cospirative« ^*»*w% t« b*- ft-r.-rally faring fiita aail, 

tí« prat-tirf*  IF growing in nhcf <«a*ntrtr.n.    »a» large fncferatives 

a 'lamicai ©ftup of the p«tt*»m of prcd,*<* ion of Interna lates i* * 

large coayiex WKì shipping tb** f> l.-vm piawta ror prr4u?iag and aarketiag 

tat- final fertilisers for a fairly   *>}i  f-ntafci isU-d target. 



y**): ^r*r\-/. nti< - Pra * vur-ij. £-_•• '->•!•'.•, 
Otaer TI-* u ' i-" ''.i;. ,«• _"' •;;.; r 

y,.    *.,,<»$  rr    ..« , •   ""•*• ."'•f'-v» -ce: ï.*»AV been **«i- 

cimw viti. f-xU-p   i-\ the ili-ll'.-d Cute..    5>.\:ie Cfw.ertts concerning local 

n>"* JI; U<-   ft'-rt   |f'   '.«.  >:  i.-, fî'i. r s-cuu! «-it»?, obtained fra» a/ail&bl" 

referewey,  violi-:, ..*/.: ^'.-r^-^ai catar«-'; rollo«. 

5Î.     !•» ccr.tlrÂi.t il !iïn"   Is ci     i. - *••*   n U .^ pra-ilce of local granulation 

|i! ««t. Cjic rat io r   i,h .n   i ;     ,* ,r.iH.» * .;u<t*r(|   V Un Mû
1
; several plant» of tttir. 

itfierfti typ" ih*.*- wr - «t.  leutjt n^iOin1   .n r."?.t»»-f are utilise!  i.i France, 

Oerwrr.*,  ani ÍV'ln.     It: ' *it.r fivuntriwfi,  »?u':n AS 'ft»*» Bet.hrrl «wits f   Italy,  airi 

Jelniici,  fïkv Kcal p'itK ror.tr,.*, 4 o« not-, appo er to be very prevalent; pro- 

duction of several ¿rrn'o* o" "'.uu;h.j*i ¿i~?~K fertilizers of complex types in 

larger cer* trali^i víante  Ir. nor« con»c»u.    Nit re phosphate piantB of cor.« 

partit Ivel;-* învry *-*'•'   "a"-' tM-ri <-:,,-"¿ rather  ¡'xton-ivr iy and atwoniu» 

phi*fipfc*t'»-ba M r.yrït«-': liT- ncr ccatrg ipto o;?,    in the fcamUnavian 

emtétrìpp,  IV pr** ucti >r    .«r.n to be c- ruer-'l  in large facilities produc- 

ing sever 1 crai*-»-- a." fertile.-..-s ..- ' w••»•./   <  types by nitric phecphate or 

5$#    In ».he ,.úwu Xi*^**t*-   :---' 'i:   •'•** --iL:;'..-..illai practice of the r*glon*l or 

local »jriWilfctUwi itwit    on.   at aìthoifj» tlier*» «re large »ajor producers. 

One cf th# r.Tjjir pr-xiu/vr:. «¡-¿ps irif*rr   untp;; t'roíü lan'c pi*«rtkctlon centers 

to roopfii*y*cv!.v'd r^Loi-tL trcnul-tio.i piautr* of fairly iarr.e capacity for a 

¡a?iK« pjrt of l'i ! a ;« i '„l'i i./,' p.-odu'-ti^i'i.    In addJtioo to the ucjal key 

i»t»»THcdi^í/:;*;f   ¡,»i<* sl.i.w•*, «turrtfje,  ikjd u-e of aaaoniua nitrate solution 

as œ li tvrfeediite in  % LOJTMi prociir«.    At prenont,  ihcre is considerable 

practice bj •-hl". tvivemy '. " bU-od*.^ 4,r-¿ritnr Intensitäten in preparation 

nî fli*a?  vtvi-^. >~ <^f *.-\ '«•; in î^r-e gr.u.uJ'..óìcn plants.    B^uipaent 1» 



provided fí.r blending  iameüint'ly be Tor»- Vaccine or bulk loading.    Granular 

inte mediato,;  un¡ d  ui< ! ..}»• amw.->fii-.i» i »hm/p hat •-   nnd amnivoiuní nitrato - pütash 

coprami l'• icd material-    M<    f     V Mi»;  ir-t-rwediateü are pr^diced by the parent 

company.    This pronti--*-' fi b i ending  In -i ^raiiulfvtion plant  fr.r preparatisi 

of a variety '.!' fininheti  N-P-K crai*',   rtnd  for special  frexJen containing 

secondary and mieronutrient¿ le jaiJ  t>->    omprice 60 to Y0Í of production out- 

put  in rome plants.    High production r»U'S  (;-0-!/> tons/hr.)  of diTt rent 

grades are raid t<*> be practical, whereas,   full granulation would bo diffi- 

cult and low pruductiun ratea would result for ¿onte gradati.    Tí»»': writer has 

se^n a list of at least *>0 formulations for a veriety of grade« that can be 

prepared in this manner to suit local demands. 

}9.    Another cf the major producers in the United Kingdoo has acquired about 

505I interest in several sanali, previe ur.ly independent,  local granulation 

plants.    These local plantu produce a variety of grades using intermediates 

supplied by the major production facilities of the large affiliate.    Advan- 

tages in flexibility of producing grades  referred to as "upeeialo" are 

obtained,  and ì .¡"al mar!;eti.jf$ aJvin^uje« are uehie/ed. 

kO.    A few small  independen*  granulation planto of a particular type seen to 

be prospering in Creai bri tain {}J)>    Formulations have been worked out that 

permit uce of substantial  aw-»unti  nf cingle nu pe »-phosphate and awaoniu» 

sulfate—uBnally low-t-or,t material;;.    Low-analysis granular grades,  such as 

7-T-7 and '»-6-9,  are readily produced with routine formulation*,,    lîîe mix- 

ture c: are upgraded by use of urea and ammotiiu» phosphate as intermediates. 

Ihe urea may comprise about ?^$ nf the weiKht of the forauiatior-,  and grades 

of «edium-high onaiyciu,   auch an  l>»-ll-U u«l  10-IX)-1U,  have bee. produced, 

il.    Production  In there aitali plants  is usually only 8 to  40 tons per hour 

which ic considered marginai at be*t In vouoalct;.    However,  they reportedly 



J have been «ore uuc-eseful  ir. rer-r^f ^,-«,-K tr-*n lm-r,c-.%  r« r*- .r§*hist tented 

J plants.    Sonie lieve re|ort**d  .-ubs»«/M-V   jr^'is...   i    * ,'--r,*>rai ly Jep rested 
! 
| fertiliser industry.    Becnus** of interest   ir» highest prartleal water co lu 

blllty of phjspr-ate (about  VCj),   rín»* ,íú»U..n by 'ir.«   < f arpioni«   >r  UaamjnivSi 
i 

I phosphate in the for»! In., i or«;   is  rrtrie+tu  *J> nebral ivring any a. ici ff4 **4 

tile free acid in 3uperphoeph«te.    He»t  for *;ranulatior soav tisie*   i>   «upflltni 

or supplemented by use of a direct îiarwe in tht pranu i ator and by   UP  if 

•team.    IVA har. conducted piîot-flar.t «sttidie* of tfii* method of rramlatlcn. 

An impressive feature  is thr essentia'   abeence ¿>f ft mnn fro« the grata uator 

and dryer.    Typical fontul allons fir t/o grade»   are r,iwn l»#low. 

Kilograms/»et rie ton 

ES&LT* 

nlu» sulfate,  ?0.>i If !? 
Vrea,  *»5* B 230 150 
Aawoniuia phosphate (iB-^.-O) - 230 
Asssoniun phosphate (l^S^-C) U7 
Single supc.-phoophate, 20* Pj05 320 hSO 
I*jtaauiun chloride, 60* K^O ?9* 1*6 

•>8«   ©* Com»itt#f of rYiUi.l.cr Ao. ocla«ion of India,  at the aeetiajl ta 

Deeaeber 1969,  recoawended ari atl-out effort to Ui* existing single super* 

phosphate plants aore effectively.    The f*.iîowUir> detailed ree oamendat io© 

vas made. 

It ia in the national litterr-nt tinat the single e.is> rphoaphate 

indu t» try, whose nuierona unite an- dißp>-*rsed tw*t  the country ant 

in which a substantial amount or capital has been invested,  should 

be «nabled to hnid itti vvr  n-n? *?tke a fill  <?'m tributici! tí the toisU 

supply of prK»ophatir fertiliser In the eor.ntry.    Por thi.; purpost* 

the industry fiiinui'l be helped to upgr&de its baine produrli; ty 



Inr »Iti. kt#fc  % «í,**l*-   íi .»•»*  wvt   f»?tUtM»f* 

»• "fc  «*   iPUfc-ni«!,   i'.; i- |<-i--f *«     ¥• , l,   •„il-«»*!*   f* *f*Mk# + (   <i 

piwpfc«»-» ,   ipvt,   «vi fot«,«!*  »*i**.     U «ile: *«*»«•  rwfeMrt* «ni 

»*f»-l»-r<-*   «a r i**i   "IH-,       *-»'    t:*    •   <->«*. i- »'    fi-«,,  ifcâ'i'f   n     fr"«!^-4»f 

grWRu! H»--J   "**-*•   *«•*; J.i       • -«»fr-. »-.e1     -% «~t    ••*>   |'<% *|?*M»V »      T>  nato 

«*eh pro**.-!.» •«-•* ••ule«,, L/   -«**$*•   i'Iv»,   |t   Is t s*«4lil   %lt£t  t*v 

»rial»  f*-futr*ff rUnn'i fc*  / *§-f i l«**  -. If »•«•«•••,*•«'?„  by   èMjortÀMj 

^)«    Wm &f  l«t'«iLy ir"-!»«-»* ¿tnrà.-  *¡9»??*•»-pi»t« t»   *•*   IV |.«#* 

prwi\c%i mi -tf«r*l4ft* fy   <'•*    f  .**•« «ui «Mi;»Idi ^ *l^^« «I 

•tarile» f^t v* Iwttrt» »r ìTHR*»* »erta* *» luit* £j¿). 

H«    lati» MM im ftft^r Hr»í«r MMM.   *MIL* (4nr <* w|*t«* mmmmi • 

mOmHfm   (%*t   or ftriftfwir»)  f*MWr<nì#     CruffiMj   m4  t.lil*ft  pf«P«tHM  f*t   UÉf 

tw» 0MmM «r» i if ?<•***«% m *r*» •Jk¡t» -»r frrtí! Uatkx».    Al»*, tterv 

variety uf mí*   Iff».«,   4iff#r»*it  -Haat*  <»aat¿tl<«w,   «ni   Itfeif »I4»ij 

«lff»r nt MM*^ fot- n<«*l*t* f*»r• i* tf-n,    t5*  tarai |f«ilfti* itavi > 

A afejar vpcr*«it| fr,?  n.n   toft-fen** at km »tri  *#•  ia> rotata»* ®t 

trmmf&rttifi. %em »f»t#iß atti m*» ot •'•mtí*Mi bmrw^ t**r tmmá) §*#- tat 

»5.    §üa«i |ft«: ft «DMt fetali*! ••«'«a** of tur fttov« frft ül§** 

tvtU  I» ftift  bOr*   f*#iifi*.||   ¿ft   ljf'>   «J^J.      Mr   a»|«t#4  «»t   t*4A   i»  ta»   l«fe 

I9fc0's ta*r» «•» % let ai tí ww «aar» y» ata»# fattiti»** flftHi «f «11 

tfpM te tJw ^flvftt- w«  LVjr|»i>*tlvif í.   t#»p...    y««tlí* »f m^t. uf ife 

41« an«. *rt**r to ^   ^'»t#4 »íí  <My 'wrm*I  fi«»t;*  ®f »t*j4«^t.|«« t.* 

•f  tfe fi««*.*  r - #.r-  *   .-fc.  Uà»  *'.tWX> l'-fiÄ  j»-  <r*'W#   "€ **r « ¿,000 !.. 



Lt,OnO,   «to'   • Ai/   .< li   'ne*.   ••:'    o.'iX;.     *   f.-'r^r j>i.t*,*    :•«?•  fvmi   thr 

#«j»ifM#'i* ufeè f-"'-"-».*«*t. i". '.**• *i*Ä i §>f ir t-, *»!-*• . •* ih ft-»l '-lit.'' i! •ni' the 

» IMM f fí%*'t.^» i i f-% >IM*'^ M irto» mi ik%i -rrt '%**•*-£ îm th* Ut*-» i9th 

titWf)«    Ä? #M»i»i ttmi «fc-A*'.    «f    r  •.h* o: it,1 . •i.---f* BiíjfA«' rfti.iBi  j-r*ïrf.w^j 

.*»iß#  «Itlrirî.'   »%*»>;'*•-.••   **f»i   -h '••••**,    ''-it  ... mitt   rW;r«!-'fci.   fiv.^j,   uiMk 

«Alf «fcufct  2$ %  *r   !/ w «'•^•»l»%¿  fr-?—s,*,    itr,   ifc)Sh:   . •<«*NI   •-. mttkt  » fooJ 

MM  fer *--r» ««pit*.,, is   ir, ^«rta»*/   r<     L,-*t«f < :|tàpf#î «nd % trr efficient 

l«*«à gr*tunà*i loe fiatiti  <j»*f*ç   *^%l   -*1IML« fuifwrp>k««pi»t*- mnï  inU-r«e4tate3 

«•Jtoâl*. U»fto«l    t»   *A»*>   Of    tl'-i:    !4UT{**    -'»'litu«»** U   !•»»   »»-»ir**   piSU»."» •*!,    »,•!'•,      >r 

I.    Mr MtlitoaM* A'1-itüitiiiilf iièffcrr  x>*rut'u¿ -or;*;.,   for i>rr*i action 

,àf if*Ny*«tMi o- *».*lMJi«c%tly gnaulai«! fertilisera 'jtnr the 

tifato asal««uaiit «iftnif.AbM»     •*•»*• r,   **aAiag  t»v  tcrouni biftlrr analysis 

••t «at* «fa^priai» «j«Artf   ft*tt*r iMtaUr«,  %allcatk»t,  rie., he «s ci «H 

fia*l  Merini W t.«* farter m*% ktur «wrkt e **f río«! ferii Usât ion 

frra*tl««>s *y «s* <#f *J*  *ell«a/«mlan4  f»rtillf#r«    »!• iWiki saaear to 

•«tafcUft» a -   4i«t  f.v   »ro**? üfftirnU«.   >f  lue«!  rflna>.:-tMal ftrtilii 

*l«*t«  ta  4¿»4ia *»*«*.  i«*áit*wi^*., ¡m»»  *#%*>-MrJ   *r*t»-rtoeai«,Wé;, 

«i«    air*  &•«•«» â**r%  i« fu« t.w«ff»ii»»fi#» <ft<w*ria*,i.ia «i t*wt lattt«* 

P*rUlii*r  i**«** y 1***1 f«t, .*   LO  1«/«*,   -»f prart*-'-'*  In *;**>»• at km of 

fatiti ***** *#   ¿sfa**, au Ut** -sul ajtmy latc^tlt* ft«-«t'j (J^).    a* 

tfcat  ««a *»* «*rm»gtt   fertttiaer",   SA* #«3"#»ì.U*UJ   "*«*aa«l tito-  |Ml 

l& y*i* In ¿Muy* «M '**'  »r   't»t  >^H    f %«i   r#rtl  lw»rr- %re ariw ^^vnulftr 

fMMhjit^l ^H*llt«^.    Ut*   Mfct*. «i#a frr4-*-li«   *f fr«%4Ìv f*»ntTltm 

Wt%ii«f «»«« *,*  MiUof «rvftf IA(  la l*.».     iHrfe-w.Ä'f-ü /rata»  (^ 

a» *w» i*<*i um-   A*mt ¡mm-   iê^r*m,»"* »«riuniiy  *u»* » #o «Mi «-•# 

»ti 



V?.   Materiale economy used includ?  air usuai onee-unmonia,   onmonium sul- 

fate,  single superphosphate,   swan  «ROI-it« of triple Gur^rpho-phaty, and 

potasrlnn chVjrWe       >     ..-•)-•   ,   „,n    j->U>rr»erUiit-  i'   amc-lair chloride 

that io used in Gub¿tanUal ^GrUff«.    IAITT onwntc of phocphoric acid 

now are being imed imperially an la-^r plante to produce fertilizers baeftd 

on asnoniua phoaphiteu.    Special contro lied-release organic nitrogen materi- 

al? are being m*d in mixture«  to som«- extent.    Most popular low-analysis 

grates are 8-3-6 and 8-3-5, but they are declining in importance.    Higher 

analysis grades that w taking over are based on ammonium phoepnatea, 

asnonlu» ßulfate, and potaesiun chloride; popular ones are lU-llv-jA, 

1%-10-13, arid itili higher ferade-, of 1Ó-16-1T,, lS-18-lö, etc., using sos* 

urea In the aaaonlut* plioaphatr  fornai, at ions.    Although a number of plants 

for complex fertilisers of aarx>nlu» phosphate and nitric phosphate typ«ß 

are operated unJ being, buiit for pr »duction of 60,000 to 200,000 tons per 

year of th* higher analysis «rades,  &e*<?rai saall local granulation plants 

using lntef*etiiatpe «till an; «jultt widely used.    The smaller plants pro- 

gradea Buch as 8-8-A, y-P«f,, '»^ 6-9-6 ueing single superphosphate, 

sulfate,  and potasjltwi chloride.    Several producers substitute 

chloride for a»j*iium s.ulfa.e and increase gradea to 9-9-9, 

iO-7-9, etc.    A step  "urther in higher analysis by use cf moderate amounts 

of «!•«• allows product!» of gradir,,  such aa 10-10-,',  12-0-7, and 10-10-10, 

ay accaptiug 10 to   )0% tower production rat».-c in the comparatively snail 

regional or locai gra*ktiatio;¡ plants uui;ig recycle ratios of less than 1. 

1% U apparent thai.,   in gen..!iV.,  th« concept 0} small-to-med iura siaed local 

or regional granulation pianti; prod ut ine a variety of needed grades of final 

fertilisers it an important ptj.rt oí   the total oat tern in Japan. 



ltd.    Production of granular compound   fertilise-:,  is pr'KM.ic.i 4 «ite widely 

in several Central finti S >uUi AuierLci a couni-rier.,   ^«'h   u   .:• .u>nu»in,  rk-uador, 

Peru,  Brazil,   Venezuela,   and Costa Nica.     I'everaJ  years ago,   the Kirich pan 

granulatoi' vas  introduced,  Mid Ulis e y s tun pro I n\?rute».l i'<" -r rmehunienl  çrtmu- 

lation with moisture.    Jn modernize-*.! )n programo a¡>d new p.ante,   rotary (inn- 

type grami iators,   in ¡.'am.; rases utilizing ainmoriiaticn,   ur^ brinf instai led. 

In larger complex pienti,   the spray drum nranululur ir. >.¡r,vñ.   niit»- extensively. 

49.    WA visitors to South American countries on as oíanme, ita have reported 

some of the present prortices ami plaits for tìu- future; in int'-rnal  reporte. 

V.    BULK BLBNDMS 

History and Growth 

«50.    A blended fertiliser r.ay be simply described as one consisting el' a 

•echanlcai mixture of fertilizer materials.    Bulk blending as referred to in 

this paper is defined as a mixing process for granular fertilizers (simple or 

binary)  in snail planta,   that usuali / receive their intermediates in bulk and 

are located very near the point of «ice of the- "blended product**.    The practice 

of bulk blending of granular fertilizers has ^rown rapidly in the United 

States,  particularly in the past decode.    The first known practice of blend- 

ing granular fertilisers was at. Davir.on Chemical. Cunpany piai t nr.ar Baltimore, 

Maryland, in 19:56.    A few grades WL.re produced in granular form and other 

varieties were prepared by blending base frailer, such as "[-'(-"( and 0-1J-20 jlj) 

51.    The practice of bulk blending as it  is known today in the United States 

is believed te bave originated in Illinois.    Pulverised pi* ophate rock for 

autumn "plowing-ir," was distributed  in vehicles equipped with limestone 

spreaders,    in the late  LStoO's,  some operator.-; started including potaaßlwi 



chlorl*  mkmé with tu« çU.avtmtK   «•-•:   I*VT m**l*m •»f»t*   wi «*••* w 

provide &»f-K #çr»**v>.    Fjur ri---^?-- r wf     ^tv..! .•    »» *-* **j   **   l;!i*»>â*  t» 

i9*»T«    SVrj« tJ-ii" ^n.'.li     f.*rf   *iih «  • r.r-u.Aikr  tot*riti< .  • pr»'tic# »f ** 

t^ graftulftr »»trriait tUftl &•* i>rol lfrr»W #*«ot«j:%«l«*lj M» «rwUifvé. 

fl» ¥*r>   r-nf'W growth ••!"  tr»is pr»:t**c   il* U*-  l*t*Uc4 f-tat*-*  A-;  print"* •'*•* 

lu Flaire i? th«t th.*¡, the toUi of fcttin-Mrndin*'. ylwU for years iW 

through 1970 (J«). 

rtfuatl 
Iff iMflO MIWMMIMILI 

HJIlfl III IIMTtO tWttt 

52.    Inforwatlon r*©nf>#»ï^iinf ih*1 «rtnal p»*ndM«*i»'*B frwi vari*««« tell 

plants i» difficult te obtain.    Honwvor, «est of 'È**? i»w r,*pmr«ti*ilj' 

tamil  annual productlor. mA »erve a malí a¡f*a.    pp-Ju-.tlun »*y rang«? trm 

leflr. than  IO00 tonn t.n ¿»OHO ^»n ; j»'p y#*Hf,  lut tì* *v#*f*«f;e ir,   Itkfflv to ìm 



m «r»r» %;>mA *U»i¥  #**»; t ••-,. .     T> >     j      * ***** -    • *      '*»   *••-  * ' 

**#»*•*!»   *>*•    -i^F^t.-ir"-   -v«**     . i-f^   •   »   »    •        fit   .      • *     * f i «•        r fr.tifV   »Mi« 

ltaa«J  f»r»a  '>'»^*.. *».     Vw /  f*« f,     m>*+  «ir.••• *fc»itHI •fur ?-•*€ *•<*•   >f >*ll fck«M« 

la« I« thè fh*hi*Hì é%mt   -     •*•*• ¡i   ' •  *,*•   »il»* -   »•»        .T..   -     ••-•»-»• *jr  r>   * i'*-^ 

•if   Ute »»triff  '••*•**.r.     rhr !*   »,•   ! ..*•••   -i   -•»»•. ..    :•?"-% •• t*»- u .   |r •»* ... M     *«*#'• <>-, 

to *«l4É>il^<  * (A»U   f' »f  f  r'iii^1   **--*«*.-   •,*<•  *h*     »-»I*  • •*  ¿«"pi fic-m  ***• 

fertilizers   tu   *„**»  *I|L«      ,»1i.!^•^4•*",!   i»;--'f*» •»'il ' f   «M**»'    v è. t > * «*.   V »  r*   '•'*'   ***   *>*• 

.«tor M t** ti*i» . 

ijefm t   |vo,nr-> tjju   ««» ta«»%i* »I%* *>r%   fi*i,,t i •»*#«* «u**** 

tc% mnà vtàmr m^ííem* i *, ^% irm-m'   *, .-•i^  I* s*^>yp%l«l«    «Jb#t <*# 

U* htjr e*»»««*»«.   If pr^f^ric«*** If t. i^t    f *<**t«j»»£t nwy/rt^'fi    Ml 

• «trietf ©f tyf**.    Ito i'U.   -.y ft-'*   i;, f.ttfc tUP»^ • ••  l*ti«*Mt*wi 1,3, t!v 

iê«jr«ft |« rtfwn?  %     Tfpt %1-f,   ?t  ir-»--H*r   r. »-If* . f •.*•»•   !»*#-r«réi«t# 

g#«tt§i«ftf  '*u«pu«rc.t.#   è«   '>*iU   b|    :aiiFr«t   -«ir    -r  I^MMU   T**l!'k»,   •!•#•£§    >f  » 

#»»¥ ,?# 4-«>v*r»t »f tto   Ui»i«4tit»i.  •*p»r**.»-.jr  i,# tir*»  »• A^íí* «f tua g fin 

l«r ej«fot».»Vi   t« •Mmirei frofijT'-.ltjn*,   ma mknMw t#> o«tWr   <•«#•»#*t.tut «iilft^N 

•lif«*    Ito twigHifkK mtâ »AxW. if»'  *«HJ**« *r * « ••*•»>.=»<l  i.-t -• •*  %••* »t •#•!>«• 

«ml siicli *i  »h»-  1 in«« «i**» »¿.)wr*.#d   #. »vt(gn s.'»»•»"«    îfck«»  .--••.tary •l»-*f Uwrt 

U f;*lt« fr»fM»«p uaMfti'y  -*c*t*«** |w*i^ V*-*"'* k*f•'»*•>* - ** il.    »,nmèlt kf**9~ 

liUV* r-«qpom»iits.    * u^ ^ n^ » •   ^f"   "'• "»  •'    *•"   ^' * !>    *ni  '     iJ*"" l'A«»** 

«*l|^ rroN>t>>«'-Hi ic4«Vrr.   uriti tf^. „..,<!' i >wi • r wm^ f'è*i.    ¿*w». §.'•*.•„?   »tmflf 



•tir» «.!•••» * •*-# r*»*   •'••!  |:"<A-  ti o  u-   *IT*M:UI-i  • cuntí»««« 

\/* 

•  tVftMMtl «*M» M MCftUM» I 
» ftiMct nf nnmiiii tt«t**fta 
• M&it tt»*i»ft» «•Jtnv *• 
• mtWt »tHIHIt T# tMMt 

•   A0M ^ttVMtff*- M •»Jk#-lWt#i»»T$ 
# «t«ftt?tt 

\        •  PI iti tlfM 

\ • immm mm MM «#**»««• 
j • mu »«NU» MM 

at% 

• uve«» •*••» 

»*\* • 

«TTtr , -  «mu su**»* 

$4«   Hpff« •*» «any wt** »pnwj^»'Tit" of palpan«! 1» the thw*»«nl« of 

»laavU t»i«M6lw*< tí» »ABIW: StsU.s,    TWo poaulw tjfiKiti cf bUwiifig plant 

l*p*Mt* ai* MOM in Figure». I   «<l '.    Tiv» flr#t (Fi",  M ha» a »wrtaoet*! 

retmrj »lt#r at fffoaal l-w1.    ro • vat !*tio« nf U*li; g*w?*al typ», ti» 

FfHwf »larr i*. tn a» rU-tat**! peciti^fi that all'ave rticehiUTg« directly loto 

truck*.    Flfi-n» *• shrtis a rltbon wirft*-»*** *• in an unoaual twt 

cc«UT«itw;t. kvvacvnal   î-^cut. 
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55.    Tbe entire ::>cl* ->f '* -irthli.*,  mx..*, 

(a,.    T* - *M. cl -«••. -V  •  -<• -   "-'- - ""-ted °" ' r*r" *" 

r,w   -iirtPd bv a past button,  operation eon- 
desired mtfber of Stehen.    Ca:- parted i* a pu 

»  w   >f..M topara,    liwinß of tt** vari» 
Unies until th<* • nil« -^.u^nt **• 1-r*-1 *'par 

*    m,i  <h.> ijutr-*.  "v*n with a 1-tmi w**«r, «ay ous operating:,  is uvrinpaecS  w,d  the uutf>..-,   -v n 

be 1*  to 90  ».on., prr Ï» ur. 

rlbfcan M.nd,vc 1 u, k u„,  «, ».i- hi* bnurl, <*««» « * ^ 

vith »ii*le but  ingenious arr«e»«enU. 

,7.    «o«*- tin, for the tate—U*. «r»..« c-^-nt. «*»* «»* 

«, pIWlde .tor«. Uf 'CO to W to,,» «».- «U « «r. oft« « 

lncludal.    est ,f a .LP), .<•'^ •*•«»• »«»"-« "lth *ta »«* " 

th». al« ra«gc  U «ported lo be only 1«'t »10,000 <1#. 

or other conveyances, iwxt tin. pmcti'-- 01 ¿m&tu* 

•pparentiy i« increwJ.1* in i« P«i- «f *** •«ntry. 

59. Ite ««tir*  bLandi.« *l«t operation UIH*11» «*-**• «•*! 

«en Who need to W only «^»lU«*-    Optmifc» la HH^iy 

ypKi^« m milfc Blending 

i t««i». tvae a' practice awl cm* pro**** mi*f©l* 60. Muik  blending In  ¡A utopie  tyP* a*  pra».i.* 

•ixture* in ul-c.t. an, d,r,ire<* portion,.    B»«U *«• ^ W"* * 

vide H eivrn ~l*t ol ».   P,  »-. « r»tl»v th* *~"* .«ate..    **~.f. 

.. ..».«i^ *>**•*ice*, an* folic#o4f • aj^ni • 
uniese friipfrr «nat* rialc »it-   K-RC* *»*« 

IP _. »,»,.„,•«» »rid Lt- d#*iiver^i aai affile tc tJ gation cria o:ovr «"d imr-uniior» toUivk, w.,.i<i » 

* *.„* .-wmf^mifitm'i that «m nec^ûomry tm** W«s 



-*v 

ite«.    1^ ^ -n-It.» or  '.nr *rW— *rr  »*•*  i-...*-   tP* r-ur.t frtora 

tMf. Mrtlel*   -ii* »trMv    *   .jM.nOnr  .*«W< rVtj,   U Kef**«*.    •»-""* 

hU«à  it «lie««  I« *.**  *tn «U»4V H.w>.    atmi.*  to *»"«5 ^»«1«. 

«***> *•» MI« ****»«»t v» »MM •** *••** *••. 

•t.t.. 0f ^..   ** ffuim u« »iW4 *M** *« ***  • •*** **•* 

TV pteff*«« fcf W» i»«-««l»« A» **•* c«#atr*.  «M» »** 

f«ft »* It U «I* M» ** il* f***** u» *~* ta»- m% **** 

«f tlwlr fertility «itimit »my l«*»!»** •*»!*• I •**•••    * 9mtm 

w.  f. r. ii«^tt «r VA M» «i«*» • A*««* *»^^*** '^ «• P~< 

Mi pt^ltM of hU bUadla« ir Ulf- n^*r *- »• Hrrtlii^r ^rlrt» «f im*m 

tu).    •• — «*- •""• ^^   «*«Hr ^    •—• at lt" * **   lBilr*Ué !0 *" 
20$ eo«t ^«it^   f^ ul^rts *-rr f^i* «W»*' ^•"*«'" ^i»M^ 



f   * ^       in«   i*.r*~iài> <  the »aJor factor io to thr far«,    h>i* ti-ndin^ vrw pui..ta •-.» «• P-r^i- J 

premium l^^m^l frtiu..  r  •<-**«    ^   -*» 

65.   T* tatari**- -'  "-*'> "** ta *-^ -»« ^» U a* 

Alta SUir» w «tatti.« nitmtr,  4»«.»! - I*-**"   <i0-*~°>.  trifle 

^rtar^t^ -ni **- = ^ «U*rl*.    I— »»— *f «^  ***** 

«.If*.. «r-.fr    r4Wy r.Kr*~,ta*^ - "**-'«« *>tta*—rf- 

arte >«<.-4«    9cm nitrir pte*»h»t- Cri*; >-fc, .,-h v. ^« ^>-0 *«* í*'»tM>, 

.Urtf*   WIfU'  «T*   .-et.     Of^ilie ..^rtr^-   »A T»A     *-*^ 

Ml •*»»*• ta «w»iá«i.    **^«  tael^ mrm% #**• 

i _- »t«»***.      0 nEi.IT «*• •i^r©******1*** «A, of «owrw, «•*** »i^ mmmkm normte.    wm^mm*7 mm 

et* ta »r«*§*É iN#4«*iy u »»**** M****. ***• «*•** •** 

IMP» ta«ft outline %f »it****** «1 «1.   (ft)»    »r***^ •*** 

^ tta UV fWi*»-   *r Wl* «*»t taf »J* «•*•**•* *** ** "r»li "t»1*-*« 

#*•    AHt**taH •**« bl*aal«C *•* t«* «*•**! «f«*»t«*l*Mf  t» 

«i ** «r—*. f* * »atp» ••" * «• **•» ,toèfcfc"1 «****••••• 

r%** M »« ta** » r, »t*iy •*»**« » <w * "°"-     ^t#tM- 

tMf tftta» «;iW «ta**»lf (a**  **•** *• l*,i*^ »^*'W 

l» ita »ita »im*« •«• * **«** •* '***' **tJl *** 

Irta  Wt««Ui«  tata •»! ttaU:»^ *n^*U/ •**  .tata*** 

4-^      * im^m   Ktlk    i«     tit    »*     l*'«fcfe    *     ì. taitaé for Utwlita »f»l «•" •"» **l*rta**»*.H>* •!••» *-  *» »m 

te SUM. M»U»4« itaHittaH« vrt r.Uhiîfc «rr Mr*»ao*t «4 «Mil 



.     . , „ i      ....   «iti-- i»,    i    t*,fiM    Of   iï*T*tt 

15,000 i**i.i  *w.   ••*!•»••.   I"   •••-  -•     •''   *   "*      -      * 

locate »ait.     M*r.i    ** ..'V ^  •<"   **" ,-*"*n* lh%: ^t-puU fur **** 

•lati« »lam to i*>,ono w V.OUû *«W ^* ><•**•    — -»**•• ^'•t^ •*Ul 

•kip*»*, of nni«r.^  » -ui,  ,v>,-      -i^-   • ••,-••<• n- ' »-• "• ""  ^ "*"*• 

35 «ti««  ^ tai) «IM  *P   '•*   «*.*' 'i -^  ;    Äf  ^'i:i""   ** *fW • 

l0Sl.tlTftl   • **<   -t    «   «Uriniti*-   '•*   ^^   l~.U•.      »"   -***'   lWl4- 

»U «-mfc >mn**. «* *."» u»« *»# «^ «muli «M w • 

«•étalai* »it» M r*Ueaw* w*U wur»a%. 

«.   It i- ***** **-* a eaafcla«**    f helwc **at ^ * *** **•«'** 

«rt raft« a* «ft* «f  *»* »M*« H» Mw toUW« >t^« »**1 * taf»»** «• 

*    . - •          «*i*   »   Itir   »tMl   it*   * J.«Ml*ai ir otto» (jyi»rki.    m****m>0 t*i» if**« »• •» « 

,u* u. »a* ~ •*•*?* -* • • .*.-*%•"•"«* **• ••^•k-*» r«"»«*** *• ^ 

aaaat «r frt» p4^*n» «4 • ta»:*'»*« U*- *i»a* farti I law p#»fa#a«taB 

«lia HMMi  flaffiailltj   v« *~mmj  '»f run*I*  »I«***    rttaèaif »H» 

*• liifcin t»%» KfM*..    *•' »«inaiar aa*-*afclMi -#ia* ta%*ia»*laW- **: 

«M lut u «M aa**»*^ -*«^ »i *»* -w«*" ^ *«A«i «M*nf t« 

vi. imtw «ti» f»íMui* f 

i» t 



-*'- 

UU*    >í 

i« 

*J#. i*f*W   -     TH-    iiftÉ*<<  *«--•* i *t** 

l 

«    jf   »ft»   MS****** 

Xftipr  **•»!*• «ft »I  lM|«n«     f  *fc»-#   *r> «Mi i   pl«*t*  f-aT II»  ft «él  *• 

te« of «t«4 gì**-*..     U*< ^U-t^^to* fi*'**.   •**•*  •***»<"*<* ï«"^»   » 

k pkmU *r* í»*»-r«* i y  *   ï *r#-  ft**   <r ^A j*r»Uf* '--**»*•***"* Uto* 

<«c   » l*rrr- p»rt  -->f tte»    l**#-***4i»Wt  'A4.     I« •*<**»' *«^*  tte»   äAI 

*»£•#*•&• trm not-afllto*«^ <**-*ipt«*i#«.    ti»   ' lini* mm-Êfm-tmtmr u*toltf 

fart»r» *•! #•**#! i *.»*«•• «4 te» ••*» tm— §*mMm ti« «#*lf** 

i* mf t^kUmtmm *t tte» ftrtlltetor h* tte» ftoJtof»* 

ti« at tt**tet »im* fWttiiiw to Uto tt*it#4 nmm toj« 

t,lt» filiti.   Ite» «titott* «f ?.t »tute* to*rte> te»» e# ltetotef 

te, l%V*m fUtovt tiwij t* e*to»f*«ti»») «#•• tote»* Iff #f •** 

f»rtUte»r», «#•** »> «teto» W* *to>tet fffwrtte t» mm*mr mi Itetotel 

fwtftito»r »ItoH« **ri*« Ite »a*t te«tete f||>, ftei •§##*• tetotolf ?RD 

•fvtvtttoj to lyjo >fpt»«^»4 «i »>tfc», toj*tv«ftte», •** ^fa^te1 «•< 

Uto ftrttlto»? to«**to* *** **** *"** ***** *** «teto**»*» at • 

to« «f tt^éti ftrtMftarr •» af«t*»f»ft i» icatoto* lite* Utot *t 

lterté*1 f» lifte*» en»*to# Sfeftog Uto ptoit 9 to S *••**» Uto li 

V¿r» Titk^, «»á •MtoXttrtuffwr» ipyiNr te> te»vt 

*»ti $» » jratrtlt/ «*ff»*«a4 situ«*!**» for tte» iteteastry m m 
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TO.    U 

• iM^f   lS##ii 

«•tv «ttoftllj  \%+àiéê er •l*rr**t.    1» Iti» U**tf (ft) 

pmtttitftà nie jf *rt~r tu* Um ir 4* via** m 

In • ***** «f firn pmtmw, Mlf Uülf 

«ett «U«t«4 vttft ^ or k |«rti ef m«» «I 

frf   Hi —Hi,   to  «Éi   100 pMFlê «f 

•frlati« ito« »l*t¿r*  -»-T UM fieli »tfrr*  tfc» pi«»«*. 

tiar«,   U%ji* r*raiiitr a«* factor^   ili *Jtt Alt** 

•ari? Mi 1»> li* California <S).    ** p**eW %*m »lowly 



.0- 

tte miééi- i w *»« it n~« *»*> «* mdwest •"* Soutlwe,,t-   "^ plt>" 

•jette» of 11*1*   is .4«r.ifi-«»   i- «.rrntioi;» IL P«• <*f «* COunt^' 

TI.    lütto*. «i «ifrUp«-*t êtr ,I«JU.  Pl«nt  to^t»**   i» low,  «* it  W 

IMBlfir ... ,mf  Tr. „t  int,  tru- U..-.1WM.     Ä i urgíale operation U not 

•~—*ry f-r * —wfui   -^tur-.    ***»*,  production fro« a sirgie plant 

«V *mm tnm l«« tte. M» y>«* ^ *  ^h « 2%000 ton. in a f«* large 

pi«*»,   ft* •***•**" P«— i»*1* vili P|ta,JC* ^ to kO0° tMB Per ye*r* 

At to tte ««M wWi tul« Meters,  *•«• li«uU •MMf-ctur.r oft.« hw WW^' 

«•Mtftf? ile»ilte few»ii»*'"* fetivitle» in l*m •*• »•*!«•• 

If.    f. f. M#tett,   t* »lu tu***» »rwrU ft« »«orlai toc tun ($), S*** • 

It  »f   OltfMUfM   fW   U»iU3. 

Lte*l4 fvrtUUm AT» **p*fiâ«t>iy ffwe-fiotrlfig.    ÏB#y •*•« *«U 

to teatà lag «ni «»liegt Jo« fey «Ätette«.  l«x»r-i«ing 

.    pn-ei** arterli« wd pl*?«Mnit mi uMfot« diatriWtioa 

•Tv «*W witfc it«>ig« tfcan with wiWi.    U«ui4* «•• ho*cg«i*!oai, 

tr~ fro« ImllMii er twtes. «*t iiwrff««** ** ^fMeoflclty. 

ftty «* fully **+•*"• ^»'»W-.    ***** <l«ï'»idr»   there «re no sue*« 

to lift» of**»  Md «in*»  îf i th#r» i«  Util* <*•!*/ i« r»ftUi»J 

«»He «tor*.    l,te>tf furtilU« io* M« «* eo^ined with irrlg*ti«i 

t*r wit* «»i le «ttafi of hvrblclA*» or fwetlcldes. 

fe •»•itk*, tte *«*-*f%:tt>r« of ll^utá» Uwolw Uttl« or ?» preol«» •* 

•MWtic» ©f »ir ar i»t*r « f«• te tte fir-u production unit, «•» coverte*. 

HM« ©f tte«« proel» mm shift*! to ti» fete le producilo» rcafltM« *»•*• 

«I» Uit«mt41it^ UT« i»mltte*a »4 wfaer*» *uc* prool««* cm fe« «or« «Ite»**«!« 

«It*.    te te* bwn pointed out .¿«rUer,  *»r.t «vi fus» probi«» te* 

roncan.» m «it gr*m.Uttoi* pl»nU.    Lowe« e» he eaäWtiiUy 
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nonexistent in liquid manufacture.     Contro] of chemical composition iß 

••Bier—in K-P liquids such as 10-/•'•-0 or n-;i-C,  dimply  through measure- 

ments of specific gravity,  temperature,  and pU.    Pumps, pipi*«, atorare 

tanke,  and feed tarke usually are lese "o^tly and more convenient thai» 

equipment l'or haiîdlir^,  conveying,   and 3t/.rin¡* of  ,oiidr.. 

7J.    This is an impreseive llct of advoatages, and it ic quite easy to 

accept aaother statement of Mr. Hignett in hiß Sixth Francis Kew Memorial 

Lecture  (2ÖK 

In ay opinion,  liquide will bee owe an important, perhap:   a 

dominant forw of fertiliser in many countries in  Lhe future. 

However, there are reasons why the rrovth io likely to be EIOW. 

Be goes em to point out that the nature and established patterns of produc- 

tion in some countries will tend to deter liquids at; will   lack of supply of 

MM key interned la tea. 

fk.    The «min disadvantages of liquids are the Lover enalysie of »-P-K grade« 

than for granular fertilizers or bulk blends, and the usually higher price 

for the phosphate and potash components.   Maxim» clear liquid grades are 

9-9*9 and 8-16-Ô due largely to limited solubility of potassio» chloride, 

tilt lowest cost and moit widely used source of potash.    The prob lesi of lower 

grada of »-P-K compound liquid* is being overeóme by production of suspen- 

sions  (22» %>) tb-t CSJI ** pwp**«« ln «raaea as high as 15.15-15 •»* 

12-2*-12.    A large part of the plant food io held in the fluid as »»all sus- 

pended crystals; therefore, solubility is not a controlling factor.    Special 

type« of clay arc used as nuspsading *çents.   Production of suspension» i» 

growing steadily despite some greater precautions required in handling,  »tor- 

age, and application.    Increased production of euitabie phosphatic intermedi- 

ates Is tending to lower formulation cost for clear liquids and suspensions. 
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Inteneedlatea U»»d lu Liquid 
Fartlllarr Manufacture 

75.    Thp principal ln'.i-naediate»   »c«i In products» of aiaad lif-^ fertil- 

iser» are phosphoric acid* and »j»»nlu» atotphata« (ortho and «olyplra- 

phates),  urea . «1« Mtrmt« aolutinn, f Uly aoiuhl* (*tt«> potaasi*» 

chloride,  and r,olid ur«a.    Ihr ahoepbate «Urial, ma, he suffll** -  ICW>U.0 

or IL-37-0 «Mnnl« polypfaoepattte aolutio« or e* i* reheat.grada (r>** r^î 

ortho and auparphntpbnric acids (?2-7?>* PfOs).    IVA *•* «w»iopt4 ani atte* 

avallatola a granular mmmivm pnlyphnophet« (lStó-0) the* ha« few« «rll 

receive« aa an intercalate in dematration protrami vita th» i*d**tf7 (*!>• 

16.    in thr pati, thai» tei not heen a fully *4rauat. **#f *f •*** *^tly 

phcfphatic «Merlala.    Thia tltuatlc» le haiag repealed e* ieatrm* 

eology «A iaereeaed prod^tio« capacity, partieniariy for «tt.pfet«ae 

photptoorir acid and 10-5*»-© eoliit.ioa.    Fnlypho*ph»*f«, ewleae* •*** »*•>• 

»Mr«* by WA and carri«* to correlai ias/ertae*« ey %** lad*.try 

a lay factor in growth of llejuiée (¿£). 

kid FertlilMrPi 
'MsTTTTSS^nkSSSS: 

T?.    ** principal type« of Ufjulá or tuftfjaaU* f*rtM«*r alaata •*• 

cold-mi* and hoUal* op#r4*tl©afr.    Ä»©ther hyfcfid variety #ea»il«aa la 

referred to at th* *»e»l faot-wta" tyfa.   F. *• A**©r» he* give» a 

ilv* itacrlytfton of the»« type« of plaarta ead their eferMtaft 

rtic#« (j¿). 

7$. the hot-ai* typ« plant eje*>alete« **peiftajaa»Brig ari* w Matute* 

a^arphoaphorie acid aad ;ow%r «*»* «erehaM-grette irtüßpaeaBtiori* «•*• 

proches arid.    Bych plante may prepare flaiahe« aVM grette« ev 1&»J*»A 



• * ì. 

T|.    fe;é-«la ri*•»•>•   ••••*•-''* **••* "«••»  ** • »I**** tm*%m to' !•»*•*•* 

•Ulf« of iW.il.!  fciv(%-ll%',     *»..»   i*-«-V»U  .-   ~t   ;  »t^U '~? •*>»««. 

ftof *r» «Uv*rr   «.-vi »• f • àfr*-*'   *>'*-• *»'*rrl   ,n   ' """"   'L* *   tf^ «"'«•••"•**wVf 

attrai fr%itrti»t it  -.. f •'  «''t"*     •> *#*"*:*    'f  »"•'•ni*  fi«*»t.e   i    «rt 

t*»'»t   ..r   ^   «*T^    tritìi  frrtlll«' 

«i tro.»  |1i    O .    fi, 'ot.i   f % *• 

»fattoi*' 

it 

•WilJi»< y «»« •^.li*.-* i, • t« ft* la** 



**+«**. mA u*r.* •**, «*M 9*ib- •• W» ^Ifmvt {&).    lBve«t«*lt for ta* 

mÊmtm%*ttm »»«* ti ^. l-a>¥ ^, ,      Ä |*>.uuß » - **>,«» fr cold-»** «M 

#*,auO t© t>0«000  for lit.t.i U of«*r* IJ»*. 

ti.    Ifct »ür*i«st arfâm o;- a      i , «•• #   ih*i h», be« r^crre* */, «a the 

"mttliPt rii'.iay-.n.ut.u.V rcir^ft    -»«*-'•• ^'n*^1 u scmr-vtml ilk« g»w>- 

IHü wr**4J   ut'-*.*. »%*%W»i.    it * Vite«» -r>»er«t*m for «.>nwi*tow,  ite 

*9itpp*t»t « *üw-  '- Fi©.«, o ,^mí ts sl»?l.v of ator^, Unkr. of «oeermt* 

>*«»» %ií  4t*.-  . «ffrtftlun nltrmU twltttto»« 

pmm* 



_uA. 

Ite MK typ* ^ operation U a. itaal*.   f-r .:l.?«r  Ul'iWs.     Ir. the very •*•»!* 

^ration,   the  Ingredient-  are «.Iw*  to *<* «i*-* «Urce» I y  in the faraer'a 

aura« tank.    3i»ple air opar«liK *• UMü fer «lmim».    "erí>icio«a toa «icr». 

nutriente hmr. been included in s..cp«i*;ion rixt.-rct-  PM»r>-  in ti.it  -ay. 

Practice, in Countries P*h*r Than 
tht United Statjfc 

62.    Report* the put ft* ye-vs shov that liquii fertiiUer* *re ^coming 

«¡Mite popular i« th* United Kingdom.    Product J*» by atout í'j eoiqpar^ 1» 

reporta to have totale about 200,000 metric Una nf nutrient*, or silently 

«on ttan Ml of tbn total plant food conation in 19/0.    Somewhat duft- 

et* «ateríala «mi technique are used ani so** unique and RCOBCTBìCIII 

expediente for storage have been employed. 

$3.    Liquid fértil tear production also is a growing practice in Frunce sod 

Belgiu«.    Polyphosphate aawials are asad considerably in both countries* 

It it «stüaated that «or« than 1*00,000 «atrlc tona of liquid fertllii«» 

vu conawaaad in Frane* ir 19TT>. 

6*.    T. ?. Hl*»tt  in hi, ;**r.  ^^1 ^..liScr r>-n»eti»n and ©latri- 

•ution," at this neeting points out that futur* prospect* t«t liquide i» 

deveicpin* countries afcouid not be  aliteresti»»ted.    «e atraes«* the maf 

potanti»! advantage* that «ay be elected to c«a»j«l the industry to «ter- 

cos» problene in uae of thi» eye»«« in the longer tern.    *• predict* that 

ulttaately liquids lifcely «Ul I»««»   * »*Jer P»r* ot untí ^"V**** 

fértil iter., for the noria. 
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VII.  ÑN/mfCKi in LüOISTíCS MID mxmmcs 

FW TíU; auuL UCAL FLAJW -xmrkPt 

85.   Ihe previovc diacuußlon haß outlined t   r»u»l**r    V potential 

far preparation of final «otspourul re*-ti 1 izera  it.  local  plant«.    Th#.^<   í*tlvnn- 

tageo have been dewonstriit.e<i  ln tí» íJnited f. ta ter. and eoa* other countries. 

Ubere should be potential  for ertaUrr application of this type «¡yate« ai 

other legations,  Ine 1 udInf, developtry; lomtrier,  in vhleh the fertiliser 

industry  is beln£ planned or « wrcixig. 

06.   Thr diagrams In Fleure 9 chow a compari con of pattern*; of iho produc- 

tion, distribution,  and uiarfoetifig syctem for granular ctapoyaa fertiliser« 

urmjitut 

ro* wmji-wLumn rtmvuum 
rteunet 

e»»»«.»»» or FNoouenoN ANO WSTHIìUT«* CHAMKIS 



and bulk blenda.    Or.c uiep r,< ;nera)ty in el imhn%t»>«1, with nou-riM;*! favinr» 

for the bulk-blending praetlrr.     Liquid iVrti» ISM-r, fullnw a r.it,llar pattern 

to  that of bulk blending,     fhe eot.veui«'nce,   flexibility,  ar.d eeonoay tfc*t 

•re afforded have been 8»jor factcre In th** rapid growth of thf».?f» practice« 

ill the Halted States arid 30»»» other count ries. 

87.    Although granular compound fertilizer production It not so ideally 

suited to the 9yat>m of amali  Locai plant»,   the at-l^ast regional plant 

concept using intcmediatee le widely uoed.    It ha» been shown that very 

•ijaplc and inexpensive local "çrar.uiation plantn,  by uöln^ certain formula- 

tions, could function quite effectively ami economically.    They would aerve 

• Halted are« nod could eliminate a full step in the production and smrtet- 

laf patWra (¿¿).    This is shown in the diagram of Figure 10. 

FlttMCK) 
tMANULATIOM- MIUC HANDUM MAHKCTS« SYSTEM 



Ä.    tortai*» m> »hail te*» »or»* ¿-nartice uf ti*** r •-.»»€••* of  àtral  »laata tttiag 

•«•itatolt- and ecue»«ücal  int«-ravdiM"--.    Itti»; lyìu* %p$*>mrm to offer be«t 

pftwpeets for providing faiarrs th.? varletirs of f#»rtlUa«r* ìli»If te 1* 

aaeéed for effective <*nd <<conn«lc»l  fertilisation prariieea. 
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