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with capacities fron ')00  to more   than ,?.)00 metric   tan/; of r>:i /ï.Pii-fertilizcr.   cr d'y 

heve br.fjn oonntructrd 

The  by-,)!. oduct  of cr.lciun  nitro to  is  normally  c<inverto 1  to an ammonium  ni trete 

eolation by mcenn of ammonia and carbon dioxide»     Dependia{_   on the ratio betv:ecn I?  nnd 

TpCv   in  the p-..'duct,   nore or To-";   of thin salutini,  i: fed  h eck.  io the nitrophooptwte 

procoMR 0.0 e, f.ource of nitrogen t     the  nr/ì'P'C-product*     ,,i\v  arcosa of ammonium nitrate 

solution crin oc processed to  ammonium nitrite ond/or amnonhu.i nitrate  limestone fertiliz- 

er. 

Ti.iP.od on more  than thirty y cero'   production experience Norsk Hydro han me.de many 

improvement?, concerning fi-ru inment,   ir.ntrumootat ion,   procoiji:  and product  control etc», 

and this   in utilized  in tin   oompany !r,  throe plants  in Norway,   whore  the opacity   in 

more  than one million  torn of pronluctn  per year.     The plaçons han proved to bo very 

flexible  an to raw materials  and  "V->duct  formulât io mi.     The storage proportion and the 

agronomic effect of   th     product fi ,.re very net in*'ic tory , 

The Nornk hydro  procesn ha« for nome y errs been offered on the world market,   and 

the  paper £iven  information ref.ardiw, new plants utilizing  the process.      iccentl    a 

plant   for 8<)<) tons  per dey was put   in operation  in the Umtod   Jt: tes.     i not her plant 

with  a capacity  of  ?200 metric   t mn oer day   i;i  boin;   built   m Üun/a ri ,     In ao-unia 

four  now pl.ntn will  neve a tot-1  c: pacity   >f more   th,.n lu,òOO  tono per d. y.     Tn  these 

countries  the.»  hevo very  ntriet  re; ul...tiorir, concerning  pollution of , ir ...nd i.vtor,   and 

the  price-in  in well  fitted to ueet  t!.,ne  eo^ulot, lona,     "hen  the new pl'ntn  have been 

started up,   the total  capacity of pianto: usine  the Norn.1: :<ydro  nitrophonnhatc procens 

will  be more  than 5 million tonn of MP    and NPK-fertilizor per year. 
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T.  INTRODUCTION 

1. Por obvious reason« there i« a ei,wj „fi tendency amonfi lar»,rs 

to apply f,),p],x iciilizcrs, i.e. ferfi I , ,e,s containing two OI, 

three of the main plant nutrici« N, P .,„d K.  Thee, .,,,. Inmy 

kinds of such rc-tiJ i „.„-s, ni .„„phosphates bei n,; un, ut them. 

2. The Norsk Hydro ni triphosphate |)ro,,,vs is based „., the Odd« 

method, which was invented in Norway it. 1928 by |;rl.inr Johnson 

The rock phosphate is dissolved in „j.(.,.jc a,id, aml uo slllphui.ic. 

acid, sulphates or phosphoric acid is needed. 

3. For more than thirty years the Oclda method has been utilized, 

especially in Europe, for the production of lar,*: amounts of KP-' 

and NI'K-fortilW.  Until a few years affo the water solubility 

of the phosphorous content of the product (KSP) was only 3Ü-4O 

percent.  This was considered satisfactory in the countries 

where the product was us"d.  Uni  .u ¡^ ,, 11 1        , ,^ '"'  MJl a^ Js we 1.1 known prubably most 
other countries want a much higher water solubility. 

4. Norsk Hydro h.-.s made many important improvements of the proco», 

still utilizing the ordinal Odda :..efhod.  These i mprovemouts 

have not only lead to a technically and economically advanced 

process, but also to more concentrated products with higher content 

of watersoluble phosphorous and improved physical properties. 

5. Durin« the four years the Norsk Hydro process has been 

offered on the world market a capacity of about 4 . ç million 

metric tons per year has beer, or is hein« installed in different 

countries.  Together with the company's own production the total 

capacity of plants usin« this process will shortly be about 

6 million metric tons per year. 

TT 'illl'i PROCESS 

6.  J» this paper we will concentrate on some oí the main 

features of the process.  As n background a survey of the whole 
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a.     tJ'iL'Xd 

7. A   simplified   ilow-slmer   is   shown  in the   appendix. 

8. The   rock   pl.ospl.al,,   is   dissolved   in   SS-60*   nitric   acid.      The 

h,ut   evolved   raises   ..ho  1 empcrafure   40-S0°C,   dependtnr;  on   rock 

Phosphat,   p.opcrtios.     Calcium   is   rcuov-d   from the  solution  a, 

Co(NO,),.4H,0.   by   crystallization   and   subsequent   filtration  on 

rotar?  tandem  filter,.     The  crystals  arc  washed  with  nitric 

acid  and   so«.:   water  in  the   second   filtration  stag«'.     The   wash 

acid  is   returned   to  the   rock  digestion  step- 

9.      The  mother   liquor  is   then  neutralized   with  ammonia   gas. 

Ammonium   nil rate   solution   is   aduod  to  obtain  the   required 

N/1'   0   -ratio   in   the   product.     The   water   content   of  the 

neutralised   liquor  is   reduced  to   „bout   0.5"  by   evaporation. 

The   NJ'-melt   is  mixed   with   recycled   fines,    and   if   required   also 

with   potassium  salt   and   other  additives.      The   mixture   is  then 

prilled   in   an   air-coeled   .,Wr.       Ihc   pri J ^   are   cooled,   screened 

and   coated   with   a   conditioning   .-et   beior-   leaving   the   plant 

as   finished   Nl'-   or  NPK-fert i I i /,-,•.      Ove.si/e  is   crushed   and 

returned  to   tin-   precis.      The   f—s   are   recycled   to  the   mixer. 

10.      The   calcium   nitrate   from  the   filter   is   melted   and   can be 

converted   to  ammoni"».  nitrate   solution  and   calcium  carbonate 

with  ammonia   and   rarl.o,   dioxide.     Some  of   the   ammonium  nitrate 

produced   can   be   fed   bark   to   tbe   nitrophosphate   process   as   a 

nitro-en   source,   the   amount  hein-.c  dependent   on   the   N'/P.^Oj- 

ratio   in   the   product.      'I ho   aimnonium   nitrate   soluti on   can   also    . 

hr   made   into  AN-prilis   lor   !>,•( i .1 i z-r  or   explosives   or  into 

ammonium   nitrato   limestone   leriM./.cr   (AM),   ufi .li/J nS the 

calcium   carbon • .e   which   is   pedo- od   in   flic   conversion   process. 

It.      Norsk   Hydro  has   Us   own   n-»dern   pioi-esse.s   for  the   conversion 

of   calcium   ui I rat.e   .and   i-rodnai ou   of  AN-   and  AM.-products. 
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These   pro«o>.;>< -s   .'itr   aise   lircm-eü   and   used   in    ither   count ries . 

"¡icy   at-*-:   noi    descr 11.cd  :i n   this   paper. 

.12.      'Che   ea'r¡i"><   ni¡   -ate   • -,- n   a!So,    ¡Í   required.   1»*.*   processed 

into   a   calcium   nitrato   l'erti J J /t'i'   confai niuf;   I5>5/'   nitrogen, 

'lilis   forti I i ./c r   conta i n.s   s o m o   ammonium   nitrate   and   water  of 

crystal li /..ilion .      Undc r   norma'!    coud < t i oii.s   i he   s L o r a f.'v«   peopert i ( •-> 

are   Very   ¿i ; J . » ri,    anj   No'sk   Hydro   produces   about   one   million  tons 

fi i'   it   pei'   y e ai'. 

li.      SODIO   sorcini    features   of   the   ui tropho^jM'iale   ¡j roce ss 

13. Por  many   years   a  close   cooperation   has  taken   piace  between 

the   people   running  the   company's   three   NP/M'K-pl ants   and   a 

rather'  bi¿í  /i'ronp  01'   speci .1 i i .st ¡s   from  research   and   development. 

Ideas   and   suggestions   have   been   flowing  in  both  directions,   and 

experiments   have   been   carried   out   in   laboratory,    pilot   plants 

.uid   on   full   scale   in   the   plants.     "In  this  way   each   stop   in  the 

process  has  been  improved   and   opt i m i ./.ed,   both   with   regard  to  the 

equipment   it so'.If   and   ¡lie   way   of   opeiaUiijÇ   it.      Instrumentation 

and  process   and   product   control   have   played   an  important   part 

in  the   development-      It   is   not   possi.hie   to  dea1   wich  all   of  these 

aspects  in   a  bri. of   pape. ,   and   ..    therefore   ha',    to   1'i.: strict   our- 

selves   to   soj::e   s   let ted   points. 

Crystallization   of  calcium  nitrato: 

14. The  main   purple   .«f   removing  calcium  from   the   digestion 

liqMor  is   to   prevent    formation   of   insoluble   calcium  phosphates 

'••matite)   during   IICLII ral i nation   with   ammonia   and   to  increase  the 

water  solubilibv   0!    fne   phosphorous   content   of  the   product.     A 

low Ca/V-vntio  in   the  mother   'liquor  uill   f,ive   a  high  solubility, 

i.e.   high  contort  of  ammonium  phosphates. 

15. The  Ca/l'-weifd.t   ratio  in   the   digestion   liquor  is   normally 

2.2   -   2.6,   depending  on  type   of   rock  phosphate  used.     Common 

practice  in   the   Mdda  metliod   has   been  to   cool   the   di t»;osli on 

liquor  to   Ï5  -   20°f ,   resulting  in   a   Ca/l'-rat i o  i 11   the  mother 

liquor   of   O.fi   -   1.1    and   25   -   40^  \\Sa\ 
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„.„»cOn,,   or   U.c  r.,/.-.-...»     Y''.'  ;    „     ,,,^,,„1   option 

for   4   -   5   y.«»'-.      IL   IN   aUvant.a;;eOU,   1 Y 

tlU:m  al'e: .   ,:,;,,-   o,   Ino  "-content  increase« The   wafer   se) ubxUl,    oi    ux. 

to   about.   Ò-"   pi-.i-cent;. 

,,.„« H r ,*,-.  .... th.. H-  

,,„»   „it,.c,„h,.,p!,a.,s  ,un'...,i—:  potassi u» chloride 

aro   liab.U,  in  s. U-.,uM,,u,i.,P de.-omvo^il.!...-..     Thi» 

liability  1.    -ery »..b»i«..li al .1 y * ««' ""', for 

,    ,. ,i    i ¡,.., .   it    is  e 1 i mi nateti    (3)- normal  í orinu .1 at ion.,   IL   IS» 

wi   t.,.m-ìvil   of   calcium  mirate   from the •The   jncreahi'd   removal   "<   '-11 

i ¡i-   nnssiblo   io   fot muíate   products   with 
liquor makes   ¡l   P,li5!j1"M' 

much   lower   N/r-ratio than IK-foro. 

The   reduced   content   of   solid,   (Calll'V   i«  the   Ni'-.nelt 

to  ho   priUcd   facilitates  the   prilling   operation. 

17. Norsk  Hydro  was  the   first   company,   and   i,   probably  still 

,..,.,.   Mus  evtrotiie   re.mova L   commercially. the   only   one,   to   praoU«c   tux.,  cxn 

•       i     -h,    Mi i->K   Wwlro  process  «:an   of  course  alao be 
18. 11   req>-¿ »''.il.   « h"   M t •>'«•   ll>Ui      '' 

operated  at   a  higher  Ca/l'-rafio. 

19 To  attain  80   -   8 S.- WS I'   H   i«  necessary   to  cool  the 

diction   liquor  to  about,  „.inns   ?C,   the  exact,   temperature 

being  dependent   on  kind   and   amount   of   impurities  present. 

20 The  c-rvstaMi/ation   i.-.   carried   out   in   a   number  of  hatch 

type  tank  orvsl a .1 lUor*  with   internal   oooi.in,   -ils.     The 

c.rystalU/..-i>.   are   filled,   conled   and   emptied   one   after   another 

Jn  \   rorfun   rvr.luH.      Thus   «ives   a   continuous   flow  of   cooled 

»«^.«Hio,,   from   the   <rystuliixer  battery   and   a   continuous   flow 

of   cooling   ...odium   i ni o   it.      The   «oolLr.i.   .... -cHum   is  mo*.t   oiten   a 

circulating   ammo.ua   : olnl    on,   bul   oilier   l-quids   ear   aJso   he   used. 

Jn   some   places   water   can  be   u,r¿   for   pan    of   ti,,,   r.„oli.,S.      The 
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hcnt removed can he used for evaporation of liquid ammonia, which 

in turn can be used in the neutralization section. 

21. The carefully designed equipment for crystallization, and 

the selected operating instructions ensure high heat transfer 

coefficients, and the capacity per unit crybtallJzc.tr volume is 

consequently very high.  The calcium nitrate crystals arc coarse 

(about 1 mm) and uniform in size.  This is important fox- the 

subsequent fi Itrati on. 

Separation of calcium nitrate crystals from mother liquor: 

22. Most companies practicing the original Odda method use 

centrifuges for this separation.  Norsk Hydro uses rotating 

tandem filters of the company's own design.  The coarse and 

uniformly slacci crystals and the special design result in a very 

high filtration rate.  Solid impurities in the suspension do not 

affect the rate.   The content of mother liquor in the washed 

crystals is very low.  The filters are very reliable in operation 

and require very little maintenance. 

Kvaporation of neutralized XT-lxquor: 

23.  The wat...r content ia reduced to 0.5* at about 180°C and at 

a low pressure.  To prevent crystallisation of ammonium phosphate, 

closing etc. it is necessary to have a thorough knowledge oi the 

chemical and physical properties of the liquor.  Norsk Hydro uses 

equipment of their own design.  The availability of the plant is 

very high.  The instrumentation and process control allow the 

evaporation section to operate automatically with very little 

supervision.  No potassium chloride is added to the liquor before 

evaporation.  This is to avoid any possibility of thermal 

decomposition. 

Mixing of HP-melt with potassium salt and possibly other 

additives : 

24.  The potassium source can be either K2S04 or KCl. 

mixing KCl with a hot nitrophosphate melt the viscosity of the 

mixture has, due to chemical reactions, a strong tendency to 
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«  í-r,  «urli  a  cîeet'îo   that   !)rlJU"" ,.      , 

„ydro ha>  earned out very • ^  roaction». 

research  and  development   work  to sup,   ^   - opBrati0n 

These  efforts   have   rc.sul.-ea  in  causent  • » 

Khith .„„ .«u.• .r von. i«- •-,.. -v(s    vcry 
increase th.  viscosity   too  :h.        Ht «-     U 

efficient  distribution  of  the   potass«,» -It 

The  equipment   is  s±mVn-   and inexpensive. 

PriUinff. 
,• VPK-,nixturc is   formed   into   "drops"  m  th. 

25.     The  W-n-elt  or ÜPK-mxtu. ¿        perforated 

top of the priU tower by «.-. - ^    -  " ^„^ 

prill bucket  which „ "»"'"•'"»^'prilt-  i- th. air- 
a„d to  Bive   an even distri  »  > t      "^   ^ ^ ^ ^^ 

co„Xed tower.     F,- U«  ^ ,„.  ohw of buckets 

It is then replaced by  a  »rcs .„.„ice 
is done very „uickl, by means of  a special  dev.ee. 

, • ,f    l  m-ills  are  removed  fro,»  the  tower  with  a 
26.     The  solidified  P.XIU  are fc   of 

rotating tower botto• or a rotatine sera, tr 

«rr-i»   M   +4 -> i-   lo«.   no,»aUy below  10X. 

r   <l,r  o, illiiiB process   are  for example 

»•     Th"  •dVant°«°' "   r     ! 'I „ re  v le   rate,   and „old  up in 
high capacity   in  one     r        . • ^   J<w ,„„,, t 

the  equipment,   „on.,.,., - ^  ^^ 

a„d maintenance  c     t ^  ^ ^ ^ 

.dv.nt.Boo». lor I»..-P • > P ^^ ^ tQ .„„,„. 
i    ,.ni». fnr small i).iunv.¡s iv>v», 

econo, call   or . .m/„•. «rannlation car. 
500 metric tons PCr -O ^ ^^ ppillins Js 
also be used in Norsk n>ciiu  t 

preferred. 
t«  control   the product   composition,   because 

oR       Ti   is   verv   easy   to  i.oni.roi y . 
' itself   and  the  low hold  up.      Al,o the size  "1   -'» 

of   the  process  it»"1   •'"" 
prills  is  easily   ,n,d   quickly  controlled. 

29.     When   „itrophosphat,,.  contain*», W .   i s   .rar.u.ated   in  n„r,. „ 

p!     mtu.and   rotati,,«   d...»   « .«i..t.rs.    t„»   Jar.«   a.o»..t 

fc  tUizer  materia,   in   the  .,,..1,. *  rathor   o t.-n  s  art*  to 

decode   (".i«").      "»-  -"«-  '»*  '""""^   '"   °,e  P"Ul"K 
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process,   because  tin-   1 ^mper.ituro   ;>nd   composition  etc.   are much 

better  controlled and  the   retention time  at  high  temperature  is 

very  low. 

30, In  one of the  Norsk  Hydro  plants  more  than   2000 tons of 

NPK-fertJ lizer  is  produced  in one  prilling tower   per  day. 

Pollution  control: 

31. The  process  is  well  suited   for efficient pollution control, 

and  procedures  and equipment have been worked out  to minimize 

the  amounts of liquid  and  gaseous effluents.    In  new plants 

under construction  these  amounts  are   quite  negligible   and well 

below even very  strict demands. 

III.     RAW MATERIAL FL1ÏXIBILÏTY 

32. The  nitrophosphate process  requires rock phosphate,  nitric 

acid,   ammonia,   KCl  and/or  K2S0.   and  a  conditioning agent. 

Ammonia  and carbon  dioxide  are  needed   for  the conversion of 

calcium  nitrate  to  ammonium nitrate.      Off-gases   from  urea-plants 

can  often be used  for this purpose.     The recovery of  N,  PjO^ 

and  K20  is in the  rai^-j  of  97  -   99?.. 

33. With the  exception of rock  phosphate  it should  not be 

necessary to give  any  special comments on  these   raw materials. 

Normal  qualities  are   used,   with  no  extraordinary  requirements. 

34. Different  types  of  rock phosphates can be  used  in  Norsk 

Hydro's  plants,   from  Kola,   various  parts  of Africa  and  U.S.A., 

Israel  etc. 

35. It  is normally   advantageous to  use  rocks which  are  not too 

low  in concentration.     The cost   of transportation  per  ton of 

P O,,  is   lower,   the   amount   of impurities to the   process  is 

decreased etc.     Poor  rocks most  often  have  a high calcium content 

and therefore   require more  nitric  acid  for  digestion,   the crystal- 

lizer  load and  calcium nitrate   production   are increased etc. 

36. Norsk Hydro has   special  research  people for i nvs-ti gating the 
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t.li, 

W'LI 

,r   10  k   phosphates   ir   laboratory  and 
„.of«!..««   "f now o,-:      ,ok ,.* ion it ^ oi.ten 

Pilo.  Pi..,.     -'--'-1;;       h.u       tol!hlllcal  »cal«  i"  one  o, 
t   in trv   the   rock   on  it   "lu 

necessary  LO vi >        *- 

the   plant s. 

IV       ÎK-D^S.     B.TAI.HV   AKD «KAI..:   FLM1BU1TÏ. 

.   . „.,, n    ,.,.lo  in II« NlVN>'K  product is determined 
37.    The «»»» -'in5 - porl(   Illl0hphato   (P,0S)  fed 

to the   diestro»  »t«=I> nnd <>>'   »-«le  d^' 

in  the-  ,Ty«tatHz.aUo"  .step. ^ 

,B.     Por .«t   re.  Pho.ph.ae,   ana  for  proauct.^    - • 
.    • v.!-   o     ratio  in  the   product   is   about   U.D.        > the mxmmm  \:I?05   t atio ^ be  incroased 

„U|l,(fl  to the  process the  *• • * 2   5 of   omino ni uní  intrate   io   m«-   i D 

to any level. 

,0  Tt. ,11 the calcium nitrate iron, the filtration step is 
39# •« tn    uul returned to the nitre- 
converted to armonium mirate and rctux 

. i  v,. i' o  r-\i to will he about i.. y  J" 
phosphate process, the N-"2 5  « " Ca/l\Or in rock). 

,u.   8r/. WSP (somewhat dependent on ta/ 2 $ 
product with bO - öj. 

v i-.P 0  i-.t o is to some degree dependent on 

I, .P.O.   rat-  but   <a,:  be  very   l,lft.i.   io, 

, , tVll   tl.-.rtv  differì   foliations  have been produced 
41.     M.uc  t.i.."   ^»-rty 1(>s of  possible 
co.morciallv   in   Kor.k  hydro's   plants -      ~ > 
collation,   and   concentrations  are   1/-1,-1/.    '-»• 

23-23-0,   15-2U-15. 
-,  f.tif...   of the   products  are very  satisfactory, 

42.     The  phrase   properties   ot 
,  , i-i„.   hulk  density   is  high,   1.1  -  *•*  Kk both   in bulk   and   ba,<;s.     Ih«   bulk   oc 

per  dm3.     The  product  is  not   dusty. 
* .   in  ft i fièrent  countries 

«• ^)-;ir:;::;::::;T;:::::-c..-11.othttith 

nutrì «-ni fertili /.ers. 
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V.      IMUKT.SS   ECONOMICS 

..       1(.   is   rather   .«flicke!   to »at.:  a  .sparati vc   .-.ost. 

clcuJntlon  hoi»«.-..  dilT.,.,.-.«.   NP/NI-K-proc.*«.-».   «th  «I,ll.-,... 

rn.»»turi..l».   ..ay   l,c  di rio.,..*   .«.«rient   c.n.!nnl rat, on,,   • ' 
,,,.,„   mi(,   t'erti li /.er   si mu I laiieously   etc 

of them m;iUi.Mß «no»*«"  il,'ul  0,u    ltltJLi 

• •       i    a   i«   it    lo  r limiate  the   total   cost,   when   Hi 
Still   more   cODipLic   Led   J s   it   to  c  i 

, •     ,   ,„   M   •    fir Ids.      The   cost   Crtlrui..t.ioM.s 
fertilise»'   has been  applied   U>  U-.   lariti.-». 

may  also  «ivo  different   result,,   lor   di thront   lo,ation  otti. 

;;js.'avail.bility  of  r„w trials,   transportation cet 

45. However,   sene  culcul.tio.»   have been published   (4,5,   o) 

all  of  the«  concludi»«  that   th,  economy   of the  Odd«  -thod  , * 

very  favourable,   cv.n  with very   low sulphur  pr,ces. 

46. Move  detailed  info~nti.cn re^rdin, investit   cost     raw 

lateral  and  utility  coition   etc.   can he   obtained  tro, 

Norsk hydro's  licensees. 

VI.      NORSK  HYDRO'S   .<   TK01MIOSPHATK  PHOCT.SS 

ON  THF.  \\OKLn M ».VJ'.T 

47.     Ho,-.   ..y-r«   »I--«  '     •   «•«    ^VNP.-P.-t  i.   Norway  in 

1036.      T„..   rnmp.ny   now   „as   . h,•,   ..la..,.«   1»   op.,r«L..«n   X    • 
193 .,      ,      .   ,   _  ,   4   .„illion metric  tons  per  yoar,   « ' 
Total  capacity   IH   1.2   -   1-4   *'•>••'•» { 

whrt   „..pernio,,,,   on  the   f.r.v..,lion   of   « •»••  P•'"»*"     ^  " ' 
,     .      i   v     mill   I*«,   ti.-   U.ird  p,lw.¡n/«lru-lira....1nU»... 

plants  Imvc   pi-iii   '•,l»,-,f,< 
«   ...» o/i   licensing   of   its   i oil" 

48.      Four   years   aBo  the  com, any   stat ted   Uccn. 
.i,    ,   ,.k-et The  know-how  is  ollerci 

lizer processes   nn the  world ...nkct. 
II l„n(ri      Gesellschaft, 

Germany  and Wei lman-»Wr (.as     h.h.A. 

working  with   no   eeo(iraphi eal    ünritntion. 

49.     Till   now   the   fo.lowln«  „nut,   are   in  operation  or  under 

construct i on   outride   Norway. 

.) o„upi...,tmS....U,•  «•*•»• "uhi;lTawi,i. 
,„.,„„,„„,,    ,,„,   oi    sr/,,Kpcr.t.y.      P. r,.   «      • 

„„„„,     „.,:•.»•        ....P.-  I-«..        Apian.......    CO..VO.S.. 
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h.-.v 

Pri rapacity  is  about   2200 moiri-:  ton,  ot   MK   PC   * 
»••«»i *«v* «•-,> i,..; inn  nitrate   •*•£* 

->' water solubility   (wsiO   fco -   85"-     »'«  <-lrlul"        ' 
,        ,I,HI,II,       The  amount  ol 

"-rC,0  to  a o,,U U.-.   c  »   <       « - ^ ^ 

ommo„iu„,  nit rat,  ben« «   -       £   '£ The 

„PK-plant  is  (l,-p,„,!,nl  on   lormulaUon   of  t 
n „ ,< «   1. ill  bo   processed  into um» 

•"""  0f a,n,n0fUU,U,,U te"   n  .„  appurtenant  pl-nt.     1" 
nitrate   limestone   icrtx 1     <,      « 1 cau ^ 

thl. Pl-nt the   e.lc,« «trat.   fr«,  the 
processed  into  calcium nitrate   tert. H/.cr, 

, „,ctinri ion  in Roumanie.     The 
^     Four  Np   and   NFK-plnnts  under  coribtt net   on 
c)     Four  Nr  a u metric  tons 

capacity of each of the plants a. •"- fQp 

per „ay.    Water „olubil.ty -  8:,...     «^ tnclud|¡d. 
calcium nitrate   into ammonium  .»trat«   solution 

"~ 50.     When thW   Plant,  H,v,  boon  .-,,  up  th,  tota.   Paction 
capacity ot Plants «»in« Ho.-»!.  My-ro-.  ni U-ophosphate procos 

"       he   about  6  million -etri,:  ton,  o.   W   and   N,K Per year. 

or. 
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