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Fig. 1: Feedstock Base of Japanese Ammonia Plants
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g Coolingj

Electric Boiler

Raw material Amount power feed water | water

(kwh) (m) (mt)

Electrolytic hydrogen - 10,000 1.8 150

Coke oven gas 2,000 Nm®H, 1,200 - 150
Coal gasification

(1 atm) 14.0X10° cal - 1.7 500

(25 atm) 11.6X10° cal - 1.25 400

Heavy oil gasification 9.8X 10° cal - 2.7 300

Naphtha reforming 8.8X10° cal - 2.8 200

Natural gas reforming 8.5X 10° cal - 2.8 175
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Fig. 2: Ammonia and Urea Production Capacity in Japan
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o gd& THd RE#EA#HGYG (Fig. 2b) EFE& HH KIEIHS
o I ¥md A $e Utility & wgsts tF BFEIES

APk ( Table I )

Table I
Raw Material and Utilities Consumption of Various Urea Processes
{per product tonne)

Carbon Cooling

Ammonia dioxide Steam Power water*®

(tonnes) (tonne) {tonnes) (kWh) (m?)
Once-through process 1.67 0.90 0.90 180 22
Parual-recycle process 0.82 0.83 110 170 60

Total-recycle processes: '

Chemica 0.58 0.78 1.80 180 90
Total Recycle C 0.57 0.75 1.10 155 100
Total Recycle C-Improved 0.57 0.75 0.92 140 84
CO, Stripping 0.57 0.75 1.001 125 55
Total Recycle D 0.57 0.75 0.78 137 64
ACES - 0.57 0.75 0.631 121 55

* Temperatrere rise = {0°C.
T At 25 kg/cm? g. Export: 0.15 tonne at 3kg/cm? g.
1 AL 25 kg/cm? g. Export: 0.07 tonne at 5 kg/cm? g.

olT Y IHFT 33FEE EF 3,750 t/dHEEY £E®TCS
2 Mitsui Toatsu® Total Recycle C~ Improved TS FIAH
ov Yo 3E(ZE 4EED: 2,900t7d)E Stamicarbon
Co, Stripping T&EE EAoE Yo
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Fig. 3: Rise and Fall of Japanese Ammonia/Urea
Product:on and Exports
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