MARKETS AND PROFITABILITY

Ammonia - 2022

October 2022

O NexanttECA

This Report was prepared by NexantECA, the Energy and Chemicals Advisory company (“NexantECA”). Except where specifically stated in this Report,
the information contained herein is prepared on the basis of information that is publicly available and, contains no confidential third party technical
information to the best knowledge and belief of NexantECA. The information has not been independently verified or otherwise examined to determine
its accuracy, completeness or financial feasibility. Neither NexantECA, Subscriber nor any person acting on behalf of either shall have any liabilities for
any loss or damage arising from or connected to the use of any information contained in this Report. NexantECA does not represent or warrant that
any assumed conditions will come to pass.

The Report is for Subscriber’s internal use only and shall be kept strictly confidential. The Report should not be otherwise reproduced, distributed or
used without first obtaining prior written consent by NexantECA. Each Subscriber agrees to use reasonable effort to protect the confidential nature of
the Report.

Copyright © by NexantECA (BVI) Ltd. 2022. All rights reserved.



Ammonia - 2022

Contents
1 EXEQCULIVE SUMMIBIY .eiiiiitiiii ittt ettt e e ekt e e ettt e e et et e e e sk e e e e ebb et e e abbeeeeans 1
11 1] (o o (U1 Ao T o DO UPPR 1
1.2 Y 011 4o = R UPPUPPRRRT 2
2 ] 4 oo 1UYox {10 ] o RSP UPS 6
2.1 The AMMONIA INAUSTIY ...eeiiiiiiie ettt e bt e et e e e e 6
2.2 Chemistry and ProdUCHION ..........ooiiiiiiiie e e st e e e e e e s e e e e e e e e nnnnnees 7
2.3 DEMANT OVEIVIEW ......eeiiiiie ettt ettt e e e e e ettt e e e e e e e ettt e e e e e e e e annbbeeeeeaeeeeannnbenneeeaens 8
2.3.1  Primary DemMand DIIVEIS ......uuuiiiee ittt e e e e eeittee et e e e st e e e e e e st ae e e e e e e ennnneees 8
2.3.2  Demand BY ENC-USE........cooiiiiiiiii e 9
R T B o= 1 15T PR 9
2331 UFBEL it 10
2.3.3.2 AMMONIUM NIFALES ..evviiiieeeiiiiiiie et e e 11
2.3.3.3 Ammonium PhoSphates ..., 12
2334 Ammonia as Direct Application Fertilizer ............cccooviiiiiiiiiee 14
2.3.35 Other Nitrogen FertiliZErS.........uuuuuruiiiiiiiiieiiiiiiiiiiieiiieieeen. 15
2.3.4  Industrial APPlCALIONS .....cceeviieiiiieeeeee 15
2.3.5  EMEIGING USES ...ttt ettt et e 16
2351 ENErgy Carmier....cccooo e 17
2.35.2 Hydrogen Carrier (not considered in forecast).........ccccccceeeeeiiiiiinennnnn. 19
2.3.5.3 MAINE FURL ...t 20
2.4 Y T A 101 V=T =T T TR 24
3 F N 1] 4 ToT o L= U PPTT RPN 25
3.1 (1[0 o - | PRSP 25
3.1.1  Key DeVEIOPMENTS .....ccoviiiiiieieeeeeeeeeeeee e 25
0 2 I = o ¢ - T PRSP 25
I O T S 11 ] o] Y/ RPUPPPRRPPRI 29
3.1.4  Supply, Demand and Trade ...........cocvvviiiiiiiiiiiieeeeeeeeeee e 32
3.2 [N Lo T4 T2 41T o PSSR 35
3.2.1  CONSUMPLION oot 35
32,2 SUPPIY e et a e 37
3.2.3  Supply, Demand and Trade ...........ccovviiiiiiiiiiiiieeeeeeeeeeeee e 38
3.3 Yo U1 AN 1T o PR 41
TR 0 A I < o ¢ - T o Vo PRSP 41
R S 11 o] o] | TSP PUPT P 43
3.3.3  Supply, Demand and Trade ..........c.eoeiiiiiiiiiiiiie et 44
34 LV EY (=T g T LUl (o] o1 PO P PR PTPRPTPRPRPRN 46
G A 0 < o ¢ - T o Vo PRSP 46
I S 11 o] o] | TSP ERPT PP 48
3.4.3  Supply, Demand and Trade ........oooouueiiiiieeaiiee e 49
3.5 (01T o= L =T (o] o 1= TP PPOPPRRPUPRRN 51
TS A B < o - T o Lo B TSP PERPP P 51

O NexantECA MARKETS AND PROFITABILITY



Ammonia - 2022

G T S 11 ] o] YRR UPPPPPRPRR 53

3.5.3  Supply, Demand and Trade .........cc.coeiiiiriiiiiiiiee e 53

3.6 e LY (=T T U o] o1 PP 55
G G704 A B =T 4o = o o PP PP UPPRPRPPRR 55

3.6.1.1 RUSSIA .ottt e e e e e e e e e ee s 55

3.6.1.2 Other EQStern EUMOPE ......ocvviieiieee e et e e s st e e e e e e s etnannnea e e e 57

38,2 SUPPIY et e 59

3.6.2.1 RUSSIA ..ottt et e e e e 59

3.6.2.2 Other EaStern BEUMOPE .......cooiiiiiiiiiiiie et 60

3.6.3  Supply, Demand and Trade .........cc.eeeiiiiiiiiiiiiie et 61

3.6.3.1 RUSSIA ..ottt et e e e e 61

3.6.3.2 Other EaStern BEUMOPE .......coiiiiiiiiiiiiic et 62

3.7 MIAAIE EAST.....eeiiieiiiiieei ettt e e e e s e et e e e e e st e e e e e e e e et ereeaae s 64
T A A < o 3 - T Vo P PRUPR 64

BT 2 SUPPIY ettt e e e raeae e 66

3.7.3  Supply, Demand and Trade ...........ccovvviiiiiiiiiiiieeeeeeeee e 69

3.8 N o PR USPPPPRRR 70
3.8.1  CONSUMPLION coeieieiieeee e 70

B8 SUPPIY et e e 72

3.8.3  Supply, Demand and Trade ...........ccovvviiiiiiiiiiiiieeeeeeee e 74

3.9 ASIA PACITIC ...eieeii ittt ettt e e e e e e e e e e et r e e e e e e et e eaaaeeeaann 76
3.9.1  CONSUMPLION ..ttt ettt ettt et e ekt e e ekt e e e bb e e e e bbe e e e s nbbeeeeaa 76

3.9.1.1 CNINA e 77

3.9.1.2 o - S 78

3.9.1.3 Other ASIa PACITIC. ....cuiiiiiiiiiiiiiiee e 78

10,2 SUPPIY it e e 80

3.9.2.1 (O] o1 1o - SO P PSPPI 80

3.9.2.2 o - SRR 81

3.9.2.3 Other ASIa PACITIC. . .uuviiieiiiiiiiiee e e e 82

3.9.3  Supply, Demand and Trade ...........coovviiiiiiiiiiiiieieeeeeeeeeee e 85

3.93.1 (O o1 1o - SO SPUPRO 86

3.9.3.2 o - PRSP 87

3.9.3.3 Other ASIa PACITIC. .....uiiiiiiiiiiiiiieie e 87

3.9.34 1Y/1= 1 F= g = o o R 98

O NexantECA MARKETS AND PROFITABILITY i



Ammonia - 2022

Appendices
A 1= gTeTe [o] oo | VAN T PP O PP PP PRI 88
Al Market Analytics Forecasting Methodology ..........ccccuviiiiieiiiiiiii e 88
A.1.1 Capacity Availability and FOreCasting ...........cceciiiiiiiiiiieeee i e s sesirieee e e e e 88
A.1.2  End-Use Consumption FOrE@CaSHNG ......ccoouurieiiiiiieiiiiiie e 88
Al21 End-Use SeCtor GrOWEN ........ccoiiiiiiiieeeccee s 89
A.l.2.2 Penetration (New Application Growth)..........ccocvveeiiiiiieiniiiieeieeee 89
A.1.2.3 Short-term INfIUENCES .......cvviiie e 90
A.1.3 Monomer / Derivative Consumption FOreCasting...........couuvereeriiireeiniiiieeiiiieee e 90
A.1.4  Production and Trade FOreCaStiNG.........couvuurieiiiiiieiiiiiie et 91
B The Ammonia INdUSErY - TECRNOIOQY ..ociiiiiiiiiiiiie e 92
B.1 1] (oo (U111 o] o D PP PP PTPRPP 92
B.L.l  PrOPEITIES .ottt 92
B.1.2  Overall Process DeSCHPLON .......ccoieie i 92
B.1.3 Feedstocks for AmMmonia SYNtNESIS........cooouiiiiiiiiiiiiiie e 92
B.1.4  Hydrogen ProQUCTION ........ccueiiiiiiiieeiiiii ettt et 93
B.1.4.1 Steam Reforming of Natural Gas..............uvvuviiiieiiiiiiiiiiiiiiiiiirn, 93
B.1.4.2 Partial Oxidation of LiqUidsS .........ccooiiiiiiiiiiiieiieeeeee e 93
B.1.4.3 Gasification 0f COal..........ooiiiiiiiiii 94
B.1.4.4 By-product Hydrogen Rich Streams ..........ccccoiiiiiiiiiiiiniie e 94
B.1.5 Syngas PUrfiCation ...........ccooiiiiiiii i 96
B.1.5.1 Water Gas Shift CONVErSION ..........cccvveiiiiiieiiiicee e 96
B.1.5.2 SOIVENT ADSOIPLION ...eiiiiiiiieiiiii e 96
B.1.5.3 Liquid Nitrogen Wash............ccooi i, 98
B.1.54 Pressure SWing AdSOIPLION.........ciiiiiiiie e 98
B.1.5.5 Membrane Separation ............cccceee e, 98
B.1.6  AmMmMmonia SYNtNESIS ....ccocii i 99
B.1.6.1 AmMMONia SYNNESIS LOOP ..eeeivviiieiiiiiie et 99
B.1.6.2 Hydrogen Recovery by Cryogenic UNitS............cccoeeeeeeeiiieeeee e, 99
B.1.6.3 SYNtheSIS CatalySIS....cocuuviiiiiiiiie i 100
B.2 New Technology DeVeIOPMENLS ......ccooiiiiiei e 101
B.2.1  AmMmMONIa from BIOMEASS ....ccieeeeiiiiiiiiiiiee e e et e e e e e e e e e e e e e e e e 101
B.2.1.1 OVEIVIBW ..ttt ettt e et e e e e e e e st r e e e e e e e ennnnneeeaeeeeaanns 101
B.2.1.2 Process DeSCrPLioN .......coooevii i, 103
B.2.2  Ultra-low NOX Emission AMMONIA PrOCESS .......cceueeiiiiiiiiiiieeaeeeiaeiiieieee e e e e e 106
B.2.2.1 OVEBIVIBW ..ttt e e ettt e e e e e et eea e e e e ann 106
B.2.2.2 Process DESCHIPLION .....cciiiiiiiiiiiiie et 106
B.2.3 Small-Scale NFUEL AMMONIA .......uuiiiiiiiiiiiiiiiiiee e 109
B.2.3.1 POWET 10 AMIMONIA......ietiiiieie et 109
B.2.3.2 Waste Gas-t0-AMMONIA........ccuurririeeeeeiiiiiieeree e e s s seirre e e e s e s sneeeeeeeees 110
B.2.4 Small-Scale Ammonia ProductionO.............ccceovieiiiie i 110
B.2.5 Selected RECENT PAENIS.......ccciiiiiiiiiiieie e seiieiir e e e e e er e e e e e e e e 114
B.2.5.1 A Process for the Synthesis of AmMmonia ........c..occcviieiiieiiiniiiiieeeen. 114
O NexantECA MARKETS AND PROFITABILITY i



Ammonia - 2022

Figures

Figure 1
Figure 2
Figure 3
Figure 4
Figure 5

Figure 6

Figure 7

Figure 8

Figure 9

Figure 10
Figure 11
Figure 12
Figure 13
Figure 14
Figure 15
Figure 16
Figure 17
Figure 18
Figure 19
Figure 20
Figure 21
Figure 22
Figure 23
Figure 24
Figure 25
Figure 26
Figure 27
Figure 28
Figure 29
Figure 30
Figure 31
Figure 32
Figure 33
Figure 34
Figure 35
Figure 36
Figure 37

B.2.5.2 Method for Producing a Product, in Particular Ammonia, from

A SYNNESIS GAS ...vviiiiiieii it e e e ar e e e e e aaan 114
B.2.5.3 Ammonia Synthesis Method ... 114
B.2.5.4  Ammonia Synthesis CatalySt.........cccouviieiiiiiiiiiiiec e 115
Global Population Growth DY REGION .........eiiiiiiiiieiiiie it 8
End-Use of Ammonia and ItS DerVALIVES..........ccuiiiiiiiiiiiie e iaee e 9
Fertilizer Value CRaiN ........oiiiiiice ettt e e e e ennaeeas 10
Global Urea Production DY REGION ........ciiiiiiiiiiiie et 11
Global Ammonium Nitrate Production by Region (Explosive and Fertilizer Grades
o [0 T =T o ) PSRRI 12
Global Calcium Ammonium Nitrate Production by Region...........ccooeviieiiiiiiiiiiiiec e 12
Global Mono-Ammonium Phosphate (MAP) Production by Region...........cccccvcveeiiiiieennne 13
Global Di-Ammonium Phosphate (DAP) Production by Region.............ccccooeeiiiii, 14
Global Consumption of Ammonia as Direct Application Fertilizer, 2022-€ ...........ccoccvveennnn. 14
AmMmOonium Sulphate ProdUCTION ..........ueiiieiiiiiiieieieieieieieieieieeeebseeeeebeeeeeesesseeeenrarnsnssrsrnrsenrnnes 15
Emerging ENd USeS Of AMIMONIA ......coiiiiiiiiiiiiiie ittt 16
Forecast Ammonia Demand due to co-firing in Japan ........cccoeeeeeieii e, 18
Forecast Ammonia Demand due to co-firing in South Korea...............coooe oo, 18
Green Hydrogen ENG-USES ........ooiiiiiiiieiiiii ettt 20
Fuel Volumetric ENErgy DENSILY ... s e e e e aa e 21
FOrecast Maring FUEI MIX .........ueiiiee ittt e e e e e et e e e e e e s stnaneeaaeeeeeann 22
Forecast 10w carbON FUBI MIX........iiii e 23
Global Ammonia ConsuMPLion, 2022-€ .........cuiiieiiiiiiiiiee e e e e e e e e e e e e sneaneeeeeens 27
Global GDP Growth vs. Ammonia Demand Growth ...........c..occciiiveeiiiiiie e 28
Global Ammonia CoNSUMPLION .......cciiiiii i 28
Global Ammonia Capacity DY REGION..........uiiiiiiiii e 30
Global Ammonia Capacity AdditionS/CIOSUIES ........ccoeeeeie i, 31
Global Top Ten AMMONIA PrOQUCEIS ........uuiiiiiiiiie ittt 31
Global Ammonia Supply and Demand ..., 34
Global AMMONIA NEE TIAGE ........eeiiiiiiiei et e e 34
North America Ammonia Consumption, 2022-€.........ccuueiiiiiiiiiireee e e e e eeeeee e e e 36
North America Ammonia Supply, Demand and Trade ..........cccooeeeiiiiiiiii e, 39
United States Ammonia Supply/Demand and Trade ..........coovveieiiiiieiiiieeeee e 40
South America Ammonia Consumption, 2022-€ ........cccooeiiiiiei e 42
South America Ammonia Supply, Demand and Trade ...........cccoeeiiieiiiiiiiiiieeeeeeeeeen 45
Western Europe Ammonia Consumption by Derivative by 2022-€...........cocoveeeiiiieeeiiieneens a7
Western Europe Ammonia Supply, Demand and Trade ...........coooicviieeiieeiiiiiiiiiieeeee e 49
Central Europe Ammonia Consumption, 2022-€ .........ccoiuiiieiiiiiee e 52
Central Europe Ammonia Supply, Demand and Trade...........cccuuveiiiieiiiiiiiiiiiiee e 54
Russia Ammonia CoNSUMPLION, 2022-€.....uuieeeiiiiiiiiieeeeeeiisiniieireeeeessssssieeereeeesssnsnnneeraeessaanns 56
Other Eastern Europe Ammonia Consumption, 2022-€..........cccueeiiieieiiiiieee e 58
Russia Ammonia Supply, Demand and Trade ..o 61

O NexantECA MARKETS AND PROFITABILITY -



Ammonia - 2022

Figure 38
Figure 39
Figure 40
Figure 41
Figure 42
Figure 43
Figure 44
Figure 45
Figure 46
Figure 47
Figure 48
Figure 49
Figure 50
Figure 51
Figure 52
Figure 53
Figure 54
Figure 55
Figure 56

Tables

Table 1
Table 2
Table 3
Table 4
Table 5
Table 6
Table 7
Table 8
Table 9
Table 10
Table 11
Table 12
Table 13
Table 14
Table 15
Table 16
Table 17
Table 18
Table 19
Table 20
Table 21
Table 22
Table 23

Other Eastern Europe Ammonia Supply, Demand and Trade ........ccccccoovevvviveieeeiiiiciiiieeenn, 62
Total Eastern Europe Ammonia Supply, Demand and Trade ..........ccoccvveeiiiieiiiiieiee e 63
Middle East Ammonia ConsumMpPtion, 2022-€.........uuuuiiieeeiiiiiiieireeeeesieiiiieereeeesssssnnneeeeeeeeanns 65
Middle East Ammonia Supply, Demand and Trade ...........ccccvvereeeiiiiiiiieie e 69
Africa Ammonia CoNSUMPLION, 2022-€.......cuuiiiiiiiiiee ittt 71
Africa Ammonia Supply, Demand and Trade .........cccccoeiiiiiiiiiiee i 75
Asia Pacific Ammonia Demand, 2022-€.........ccuuuiiiiieeiiiiiieiee et 76
Asia Pacific Ammonia Supply, Demand and Trade .........ccccceveeeiiiiiiiiieeie e 85
China Ammonia Supply, Demand and Trade..........ccceeiiiiiieiii e 86
ENd-USe CONSUMPLIO DIIVEIS .....coiiiiiiiiiiiii ettt ettt 89
Monomer CONSUMPLIION DIIVELS .....cociiiiiiieiie e e s e et e e e e s e e e e e e e s st ae e e e e e e s asnnnaeaaeaeeeannns 90
I (e (=R O o IS To (=T = 11 o] SO 91
TKIS DU PreSSUIE PrOCESS....ccciiiiiititiiit ettt ettt e e e e e st e e e e e e s anbbrne e e e e e e e ana 102
AMMONIA PrOQUCTION VIA. .. .uuiiiiiiiei ittt e e e e e e s st e e e e e e s sntnnaeeaaaeaeeanns 105
Grannus AMMONIA/UIEEA PrOCESS.......coiiiiiiiiitet ettt e e e e e 108
Proton Ventures Power-to-Ammonia Plant .............oooiiiiii e 109
Gas Heated REFOIMMEK ....oiiii ittt e e e e e e e e e e e e e aeeeeeees 111
Small-Scale and Conventional Ammonia UNitS.............cooiiiiiiiiiiiieeiiiieee e 112
AmMMONia SYNNESIS APPATATUS ......eeiiiiiiiieiiiiie ettt s 115
Composition of Ammonium Phosphate Fertilizers ...........ccccceei i, 13
Global Ammonia Consumption DY ENA-USE.........ccoiiiiiiiiiiiii e 27
Global Ammonia Consumption by RegION .......ccooiiieiiiii e, 28
Global Ammonia Capacity DY REGION..........uiiiiiiiii e 30
Global Ammonia Supply and DeMaNG .........ccoiiiiiiiiiiiie e 34
North America Ammonia Consumption by ENd-USe .......cccoooeiiiiiiiiii e, 36
North America Ammonia Consumption DY COUNEIY ......c.eeviiiiiiiieiiiiie e 36
North America Ammonia Supply, Demand and Trade ..........cccoeeeieieiiiii e, 39
United States Ammonia Supply, Demand and Trade .........cccccevereeiiiiiiiiiereee e 40
South America Ammonia Consumption by End-Use ...........ccccooeiiii, 42
South America Ammonia Consumption by COUNEIY .......ccoooeieiiiiie i, 42
South America Ammonia Supply, Demand and Trade ........ccocueveiiiiie i 45
Western Europe Ammonia Demand by ENd-USE.............uuuuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieinieneennnnn, 47
Western Europe Ammonia Supply, Demand and Trade ...........coccveeeiiiiiiiiiiiiecciiiee e 50
Central Europe Ammonia Consumption by End-Use............ccccoeiiiii, 52
Central Europe Ammonia Supply, Demand and Trade..........occcueiieiieiiiiiiiiiieeee e 54
Russia Ammonia Consumption DY ENG-USE .........cueiiiiiiiiiiiiiiie e 56
Other Eastern Europe Ammonia Consumption by ENd-USe ...........cccccoiiiiiiiiiiieiiiiiiiiieeenn, 58
Russia Ammonia Supply, Demand and Trade ...........coooviiiiiiiiieiieee e 61
Other Eastern Europe Ammonia Supply, Demand and Trade .........ccccoooiviiieeieeenniiiiiieeeenn. 62
Total Eastern Europe Ammonia Supply, Demand and Trade .........c.cocoveeeiiiieeeiiiieee e 63
Middle East Ammonia Demand by ENA-USE .........ccuueiiiiiiiiiiiiiiie e 65
Middle East Demand DY COUNTIY .....cooiuiieiiiiieeeieaiiie ettt e e e e e abeeae e e e e e e e anns 65

O NexantECA MARKETS AND PROFITABILITY v



Ammonia - 2022

Table 24 Middle East Ammonia Supply, Demand and Trade ..........cccccveereeeeiiiiiiiieireee e e 69
Table 25  Africa Ammonia Demand DY ENA-USE.........cuiiiiiiiiiiiiiiic e 71
Table 26 Africa Ammonia Demand BY COUNIIY .......uviiieei i e e e 71
Table 27  Africa Ammonia Supply, Demand and Trade .........cccceeveeeiiiiiiiiie e 75
Table 28  Asia Pacific Ammonia Consumption by DerivatiVe ............cccoeeiiiiiiiiiiiiieeieee e 76
Table 29  Asia Pacific Ammonia Consumption By COUNLIY ........cevieiiiiiiiiiiiece e e e 76
Table 30  Asia Pacific Ammonia Supply, Demand and Trade .........ccocvveiiiiiiiiiiiiei e 85
Table 31 China Ammonia Supply, Demand and Trade..........cccuurviieeeiiiiiiiieee e 86
Table 32 Typical PropertieS Of AMMONIA .........uveiiiiieeiiiiiieiie et e e e e e e e e e e e 92
Table 33 ~ Commercial Absorbents Solvents and LICENSOIS .......c.uiiiiiiiiiiiiieee e 97
Table 34 Proton VenturesS NFUEL UNIES ......uuiiiiiiiiie ittt e e 109
Table 35 Proton Ventures NFUEL URNIES ......c.ooiiiiiiiiieieis e e e ee e e e e e e ssnntneeeeeeeeannns 110

O NexantECA MARKETS AND PROFITABILITY y



	1 Executive Summary
	1.1 Introduction
	1.2 Ammonia

	2 Introduction
	2.1 The Ammonia Industry
	2.2 Chemistry and Production
	2.3 Demand Overview
	2.3.1 Primary Demand Drivers
	2.3.2 Demand by End-Use
	2.3.3 Fertilisers
	2.3.3.1 Urea
	2.3.3.2 Ammonium Nitrates
	2.3.3.3 Ammonium Phosphates
	2.3.3.4 Ammonia as Direct Application Fertilizer
	2.3.3.5 Other Nitrogen Fertilizers

	2.3.4 Industrial Applications
	2.3.5 Emerging Uses
	2.3.5.1 Energy Carrier
	2.3.5.2 Hydrogen Carrier (not considered in forecast)
	2.3.5.3 Marine Fuel


	2.4 Market Coverage

	3 Ammonia
	3.1 Global
	3.1.1 Key Developments
	3.1.2 Demand
	3.1.3 Supply
	3.1.4 Supply, Demand and Trade

	3.2 North America
	3.2.1 Consumption
	3.2.2 Supply
	3.2.3 Supply, Demand and Trade

	3.3 South America
	3.3.1 Demand
	3.3.2 Supply
	3.3.3 Supply, Demand and Trade

	3.4 Western Europe
	3.4.1 Demand
	3.4.2 Supply
	3.4.3 Supply, Demand and Trade

	3.5 Central Europe
	3.5.1 Demand
	3.5.2 Supply
	3.5.3 Supply, Demand and Trade

	3.6 Eastern Europe
	3.6.1 Demand
	3.6.1.1 Russia
	3.6.1.2 Other Eastern Europe

	3.6.2 Supply
	3.6.2.1 Russia
	3.6.2.2 Other Eastern Europe

	3.6.3 Supply, Demand and Trade
	3.6.3.1 Russia
	3.6.3.2 Other Eastern Europe


	3.7 Middle East
	3.7.1 Demand
	3.7.2 Supply
	3.7.3 Supply, Demand and Trade

	3.8 Africa
	3.8.1 Consumption
	3.8.2  Supply
	3.8.3 Supply, Demand and Trade

	3.9 Asia Pacific
	3.9.1 Consumption
	3.9.1.1 China
	3.9.1.2 India
	3.9.1.3 Other Asia Pacific

	3.9.2 Supply
	3.9.2.1 China
	3.9.2.2 India
	3.9.2.3 Other Asia Pacific

	3.9.3 Supply, Demand and Trade
	3.9.3.1 China
	3.9.3.2 India
	3.9.3.3 Other Asia Pacific



	A Methodology
	A.1 Market Analytics Forecasting Methodology
	A.1.1 Capacity Availability and Forecasting
	A.1.2 End-Use Consumption Forecasting
	A.1.2.1 End-Use Sector Growth
	A.1.2.2 Penetration (New Application Growth)
	A.1.2.3 Short-term Influences
	A.1.3 Monomer / Derivative Consumption Forecasting
	A.1.4 Production and Trade Forecasting


	B The Ammonia Industry - Technology
	B.1 Introduction
	B.1.1 Properties
	B.1.2 Overall Process Description
	B.1.3 Feedstocks for Ammonia Synthesis
	B.1.4 Hydrogen Production
	B.1.4.1 Steam Reforming of Natural Gas
	B.1.4.2 Partial Oxidation of Liquids
	B.1.4.3 Gasification of Coal
	B.1.4.4 By-product Hydrogen Rich Streams
	B.1.5 Syngas Purification
	B.1.5.1 Water Gas Shift Conversion
	B.1.5.2 Solvent Absorption
	3.9.3.4 Methanation

	B.1.5.3 Liquid Nitrogen Wash
	B.1.5.4 Pressure Swing Adsorption
	B.1.5.5 Membrane Separation
	B.1.6 Ammonia Synthesis
	B.1.6.1 Ammonia Synthesis Loop
	B.1.6.2 Hydrogen Recovery by Cryogenic Units
	B.1.6.3 Synthesis Catalysts

	B.2 New Technology Developments
	B.2.1 Ammonia from Biomass
	B.2.1.1 Overview
	B.2.1.2 Process Description
	B.2.2 Ultra-low NOx Emission Ammonia Process
	B.2.2.1 Overview
	B.2.2.2 Process Description
	B.2.3 Small-Scale NFUEL Ammonia
	B.2.3.1 Power to Ammonia
	B.2.3.2 Waste Gas-to-Ammonia
	B.2.4 Small-Scale Ammonia Production( )
	B.2.5 Selected Recent Patents
	B.2.5.1 A Process for the Synthesis of Ammonia
	B.2.5.2 Method for Producing a Product, in Particular Ammonia, from a Synthesis Gas
	B.2.5.3 Ammonia Synthesis Method
	B.2.5.4 Ammonia Synthesis Catalyst



