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C0+3H, = CH,+H0 (1)

CO;+4H, = CH,+2H0(2)
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Fig. 1: Methanolation Process Layout
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Fig. 3: Flow Diagram of Existing Ammonia
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Fig. 4. Flow Diagram of Modified Ammonia
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Table I wlEhzslold fFUEA g 2rkA F2 BEES Jepd otk 48
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Table 1
Key Figures for the Methanolation Unit and Purge Gas
Recovery Units
Methanolation Methanolation plus
purge gas recovery

Production of ammonia (vd) 286 368
Production of methanol (vd) 72 72
Consumption (Gcaltonne methano) 621 629
Reactor: -
CO inlet (mol-%) 479 3.87
CO, inlet (mol-%) 0.52 0.42
CO outet (mol-%) 0.05 0.03
CO, outlet (mol-%) 0.02 0.01
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Fig. 5: Flow Diagram of Modern Ammonia Plant
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Table
Case studies with and without methanolation

Case 1 2 3
Methanolation No Yes Yes
Production of methanol? (vd) —_ 17.0 27.8
Production of ammonia® (Vd) 1,500 1,506 1,472
Consumption (Gceal/tonne methanol) — 6.35 7.72
Performance figures:

Synthesis gas compressor (kW) base +479 +325
Total compression® (kW) base +474 +166
Fuel natural gas (Nm?¥h) base +460 +66
HP steam production (th) base -0.7 -1.1

" The figures refer to purified product methanol.

3 On the basis of a constant natural gas process feed flow.

» Includes natural gas, process air, synthesis gas make-up and recirculation and
refrigeration.
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Fig. 6: Relation Between Ammonia and Methanol Production
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Table I}

Case 1 2
Methanolation No Yes
Production of methanol (v/d) - 24.7
Production of ammonia (vd) 1,500 1,500
Natural gas consumption for ammonia

production (Geal/tonne ammonia) 7.31 7.28"
Perfonnance‘—ﬁuéures ' ST

Synthesis gas compressor (kW) T 19,197 19,006
Total compression® (k%) 41,333 40,658
HP steam production (t/h) 243.0 241.2

I The value has been ad)usitred for the methanol producnon by reducing the natural
gas fuel consumption equivalent to the lower heating value of the product methanol.

» Includes natural gas, process air, synthesis gas make-up, and recirculation and
refrigeration.
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