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Process Description

Ammonia and carbon dioxide are compressed to a pressure in the range of
150-220 bar and a temperature of 180-220°C, an exothermic reaction occurs
to form carbonate which is then dehydrated to urea.

The unconverted carbonate and excess reactants are removed in the solution
purification stages and returned to the reaction system. The urea solution
is evaporated to achijeve required concentration for fertiliser or technical
grade urea. If a 1low biuret content is required, the product is
concentrated by crystallisation. The final shaping of the product is almost
always done by prilling.

Uses

—

Urea is used mainly as a fertiliser. In recent years, the demand for urea
as a supplement in cattle feed has been steadily growing. Another important
use is in formaldehyde resins.
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Land area for 5b0 000 tonnes per year of urea would be approximately 8 000
square metres. Capacities as low as 7 000 tonnes per year are technically

feasible.

This information has been prepared for UNIDO by Chem Systems International
Ltd., United Kingdom.

Any inquiry about the information contained should be sent to: IO/COOP,
Registry file No. ID/562/12, UNIDO, P.O. Box 300, A-1400, Vienna, Austria.
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COST OF PRODUCTION ESTIMATE FOR UREA
(EXPRESSED IN CONSTANT 1930 US [QLLARS:
FROCESS - STRIPPING PROCESS

RAS15 CAPITAL COST ® MILL
LOGATINN- RENELUY EATTERY LIMITS 41,37
CEPACITY— S00 000 TONNES PER YEAR OFFSITES 22,93
PRODUNTM=-  S00 000 TONNES PER YEAR S
YEAR - 1980 TOTAL FIXED INV. 30,20
STR,.TIME- 8000 HOURS PER YEAR WORKING 54,97
RAY MATERIALS  QUANTITY/TONNE PRICE* ANNUAL COST UNIT*
CasT

AMMONT A ,4000 TONNE 195.000 S8 500 000 -
CAREON DIOXIDE . 7600 TONNE 205.000 77 900 000
CATALYST+CHEMS . 1254 DOLLARS 1.000 42 700
TNTAL RAW MATERIALS 135 4337700 272.93
UTILITIES

POLER L1250 MWH 61.500 I 843 750

COOLING WATER .0550 KTONNE 17.000 447 S00

MP.STEAM 1.0000 TONNE 19.200 9 400 000
TOTAL UTILITIES COST T137%11°350 27.82
OPERATING COSTS

LAROUR 24,00 MEN @ 17 700 $/YEAR 424 800
SUPERYISION 1.00 MEN @ 29 200 $-/YEAR 29 200
MAINTENANCE @ . Q04xELCC 1 654 783

TOTAL QPERATING COST 737108 783 i, 22
OVERHEAD EXPENSES

IIRECT OVERHEAL @ .400x LAE+SUPERVISION 181 400

GEN PLANT OVERHEAD @ .650x OPERATING COSTS 1 370 709
INSURANCE+PTY TAX @ .01S5x TOTAL FIXED CAP 1 053 043
NEPRECIATION @ .100x BLCC+ .0S0xOFFS 5 578 423

INTEREST @ .100x WORKING CAPITAL 5 497 Qu2
TOTAL OVERHEAD EXPENSES T137281 017 27.38
BYPRODUCT CREDIIT

I.LP.STEAM ©,1500 TONNE 16.700 "1 252 S00

TOTAL EYPRQODUCT CREDIT TT173527500 =2.50
NET COST OF PRODUCTION 13473117380 ~~335733
VARIARLE COST OF PRODUCTION 268,24
CASH COST NF PRODUCTION 318.47
TRANSFER PRICE © 10,0PC RETURN ON FIXED INV 343,86
TRANSFER PRICE @ 15,0PC RETURN ON FIXED INV 350.98
TRANSFER PRICE @ 20.0PC RETURN ON FIXED INY 357.90

* $/7UNTT. TONNE=METRIC TON=2204.46 LE.
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