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Phosphate rock accounts typ1cally only for 10 to 50 pfr cent 
of the total raw mater1al costs of compound and phosphate 

fert\11zers. The rest 1s due to sulphur, n\trogen and potash. 

As the \nternat\onal raw mater1al pr\ces often f luctuat~ 

qu\te 1ndependently fro~ the f1nal product pr1ces, 1t 1s 

natural for any phosphate fert\11zer producer to try to avo1d 

too heavy dependence on 1mported raw mater1als. In the 
oppos\te case, an 1ncreas\ng fore1gn curren~y ei~end1ture 

m\ght jeopard\ze the total economy of a phosphate fert\l\zer 
project. 

The raw material cost structure var\es w\dely between 

d\fferent products and processes. Jn th\s paper the pr\mary 

raw mater\al costs of the follow\ng products are broken down: 
TSP 

OAP 

NPK 

Moreover, re~ard\ng the manufacture of NPK fert\l\zers, the 
fotlow\ng three processes are compared; 

n\trophosphate N~K process 

urea-based NPK process 
phosphor.\tr\c NPK process. 

The raw materials of compound and phosphate fert\l\zer 

product\on are very seldom Found all \n one country but, 
I 

fortunately enough, the var\ety of fert111zer processes 

ava\lable today:enables the max\m\zat\on of the share of 
domest\c raw mater\als \n each part\cular cast. 
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1 INTRODUCTION 

Phosphate rock accounts typ,cally only for 10 to SO per cent 

of the total raw mater,al costs of co111Pound and phosphate 
fert,1,zers. The rest ,s due to sulphur. n,trogen (mostly 
anmon,a) and potash (pota~s,um chlor,de or potass,um 

sulphate). 

As the 1nternat,onal raw mater1al pr1ces often fluctuate 

qu\te 'ndependently from the f\nal product pr1ces. 1t 1s 
natural for any phosphate fert\11zer producer to try to avo,d 
too heavy dependence on ,mported raw mater\als. In the 
oppos\te case. an ,ncreas\ng fore\gn currency expend,ture 

m'ght jeopard\ze the total economy of a phosphate fert\1\zer 

project. 

2 BASIS Of PROCESS COMPAQISON 

The raw mater\al cost structure var1es w1dely between 
d'fferent products and processes. In th\s paper the prtiaary 
raw mater1a1 costs of the follow1ng products are broken down: 

TSP (tr1ple superphosphate 0-46-0) 
OAP (d1anmon,um pho~phate 18-46-0) 

NPK (compound 15-15-15) 

Moreover, regard1ng the manufacture of NPK fert111zers, the 
follow1ng three processes are compared: 

n\trophosphate (Cdda) NPK process (plus CAN as 
by-product) 
urea-based NPK process 
phosphon\tr\c (m1xed ac\d) NPK process. 
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The follow1ng raw naater1al pr1ces are used 1n th\s paper: 

USD/t 

Phosphate rock (33 " P205) 33 
Sulphur 150 

Anllon1a NH3 180 

Urea 120 

KCl 90 

K2so4 180 

3 COST CALCULATIONS 

The 1nd1cat1ve raw mater1al consumpt1ons and costs are as follows: 

Raw mater1al Raw mater1a·1 Total raw 

consumpt1on un1t pr1ce mater1al costs 

t/t of product USD/t 

TSP USD/t " ::sa 

p 1.48 x 33 = 48.l!4 51 

s 0.318 x 150 = 46.8 49 

95.64 100 

OAP 

=-= p 1.49 x 33 .. 49.17 31 

s 0.44 l( 150 = 66 42 

NH3 0.23 x 1eo • 41.4 _2~ 

l 56. 57 99 
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NPIC 15-15-15 ICCl-based 
~=~=~~=•~=s•=~=::::~=~===• 

Raw mater1al Raw matertal Total raw 
consumpt1on un1t pr1ce mater1a1 costs 
t/t of NP~ USD/t 
(plus CAN) 

Odda + CAN USD/t I 
p 0.464 x 33 s 15.312 14 
NH3 0.408 x 180 = 73.14 66 
K 0.205 x 90 s 22.5 20 

111.252 100 

Urea-based 
p 0.489 x 3J = 16.137 16 
s 0.145 x 150 = 21.75 22 

N ~ NH3 0.044 x 180 = 7.92 J 38 
Urea 0.241 x 120 = 29.64 
K 0.250 x 90 = _22.5 23 

97. 941 99 

Phosl!honitr1 c (Kem1ra) 
p 0.470 x 33 = 15. 51 18 
s 0.095 x 150 = 14.25 17 
NH3 0.181 x 180 = 33.66 39 
K 0.250 x 90 = 22.5 26 

85.92 100 

NPK 15-15-15 K2S04-based 
-: ': :s. s·=~~=-~~~~~:z~•=:•=•===~ 

Raw mater1al Raw matertal Total raw 
consumpt1on unit pr1ce mater1a 1 costs 
tit of NPK USD/t 
(plus C~N) 

Odd a • CAN USD/t I 
p 0.464 x 33 = 15.213 11 
NH3 0.408 x 180 = 13.44 51 
K 0.300 x 180 " S4 38 

142.752 100 

Urea-based 
p 0.489 x 33 • 16.137 12 
s 0. ~ 45 x 150 • 21.75 17 

N {NH3 0.044 x 180 "' 7.92 } 29 
Urea 0.247 x 120 "' 29.64 • 
K 0.300 x 180 • 54 42 

129.•·n TOo 

ft•OSl!toion1 tr1c CKem1ra) 
f> 0.47? x 33 • 15.576 13 
s C.106 x 150 • 15.9 13 
~JH3 0 .188 J( 180 • 33.84 29 
K 0.300 J( 180 • 54 45 

llrlf6 gg 
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In accordance wtth t~' above calculattons, the shares of P, S, I 

and K raw 111ter,al costs are graphtcally shown tn Ftgure 1: 

TSP 

N;tropnosphate 
(+ CAN) 

Nitrophosphate 
(+ CAN) 

OAP 

Urea-based 

Urea-based 

......... 

Phosohon Hrk 
(Kemfra) 

Phosphonitric. 
(Kemira\ 

FIGURE • Shares of P, s. N and K raw materlal costs tn vartous 
ferttltzer processes 
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rt \s to be noted that \n th\s paper the potass\um sulphate costs 
have not been broken down further \nto potass\um chlor\de and 

sulphur costs. Thus the approach adopted here corresponds to a 
case where potass\um sulphate can be produced d\rectly at the 

potash br\nes depos1t s\te w\thout us\ng sulphur\c ac\d. 

4 Max\m\z\ng Oomest\c Share 

In case phosphate rock \s the only domest\c raw mater\al of a 

country. there are not too many poss\b11\t\es to d\vers\fy 

phosphate fert\l\zer product\on wh\le naa\nta\n\ng an essent\ally 

domest\c raw mater\al bas\s. TSP w\11 here be the product least 

dependent on \mported feedstocks. 

Much w\der perspect\ves open up \n cases where several domest\c 

raw mater\als are ava\lable \n the same reg\on. e.g. P+S. P+N or 

P+K. 

TSP and OAP product1ons w\11 result \n h\gh domest\c shares \n a 

•p+s• reg\on. wh\le n\trophosphate (Odda) NPK product\on seems the 

most attract\ve \n a •p+1• reg\on. 
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s Spec1al Case: 
Countr1es w1th Oomest1c Phosphate and Potash (P+K reg1ons) 

We shall now take a closer look at an example where a country 

possesses both phosphate rock and potash resources. The potash 

salt may be e1ther potass1um chlor1de or potass1um sulphate (but 

produced wtthout us1ng sulphur1c ac1d). In such cond1t1ons the 

share of 1omest1c raw mater1als 1n the 15-15-15 grade NPK 

fert111zer product1on eas1ly exceeds the correspond1ng share 1n 
OAP product1on, and m1ght exceed even the f1gure atta1nable 1n TSP 

product1on 1f domest1c potasstum sulphate 1s ava\lable.The results 

of th1s approach are graph1cally shown \n f1gure 2. 
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FJ(;URE 2 . Domestic shares in "P+K" cases 
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When compar\ng var\ous NPK processes \n a country w\th P+K 

resources. the target of max\m\z\ng the domest\c share can al;o be 

formulated as follows: 

•How to decrease the need of sulphur 1mporat1on?• 

I~ th\s respect. the urea-based ~PK process \s the least 

attract\ve. because all phosphat~ rock must be converted 1nto 

phosphor1c ac\d by means of sulphur\c ac1d. 

On the contrary. the Odda NPK process avo\ds totally the 

1mportat\on of sulphur. but th\s advantage \s more than offset by 

the fact that th\s process needs huge amounts of n1trogen raw 

mater1al (aR1110n1a) for the product1on of NPK's and by-product CAN. 

Moreover, as also co2 gas supply from a111110n1a plant \s needed 
for CN convers1on, the Odda process can hardly turn out feas1ble 

w1thout an adjacent anmon\a plant, and hence domest1c n1trlgen 

sourr.e. 

F1nally, the phosphon1tr1c NPK process offers a fully rea~1st1c 

alternat\ve of decreas1ng the 1mportat1on of sulphur, although, 

un11ke the Odda process, the need of sulphur 1s not totally 

e11m1nated, In th\s process a part of the phosphate rock \s 

d\reltly ~1gested by n1tr1c ac1d at the NPK plant, wh11e another 

part of the phosphorus must s'\11 be \ntrodLced as phosphor\c 

acid. In any case, for councr1es w\th phosphate rock and potash 

resources, the phosphon\tr\c NPK process offers an attractive way 

of develop\ng such downstream product\on wh\ch \s st111 

essrntlally based on domest\c raw mater\als. 
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CONCLUSIONS 

The raw mater\als of compound and phosphate fert\l\zer product\cn 

are very seldo• found all \n one country. Careful plann1ng 1s 

theref~re needed to f1nd out a product\on scheme wh\ch \s best 

sulted to the natural resources of each country. The var\ety of 

fert\l\zer processes ava\lable today enables the successf~l 

max\m\zat\on of the share of ~omest\c raw mater\als \n each 

?articular case. 

Before t'.~e establ\shment of fert\l\zer \ndustry. var\ous processes 

and conf\gt•rat\ons shall always be compdred \n respect of several 

cr\teria. l\ke: 
productlon costs 

\nvestment costs 

product q~al\ty 

process flex\b\l\ty 
env\ronmental aspects 

etc. 

Nevertheless. \t \s remarkable to see how often the s\mple 

max\m\zat\on of the domest\c share also leads to the opt\mal 

solut\on. In short. a predom\nantly domest\c raw mater\al bas\~ 

g\ves a good guarantee for econom\cal fert\l\zer product\on 

\rrespect\ve of 1nter~at1ona1 co111110d\ty pr\ce fluctuations. 

• 
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