Ref. 661.0711 HON Pt.1

CONTENTS

Preface
Acknowledgement
Introduction

Volumel Genera part
Chapter L1 Physical and chemical properties
Chapter 1.2 Sources and utilization of fixed nitrogen
Chapter 1.3 History
13 1 Direct oxidation
1.3.2 Thecomplex fixation method
133 The synthetic ammonia method
1331 Theoretical background
1332 Gasproduction
1333 Mass production
1334 Hydrocarbons, steam reforming, mammoth units
1.83.4 Nitric acid
Bibliography to Volume 1

Volume 2 Processes
Chapter 21 Ammonia (I. Hay and G. D. Honti)

211 Introduction
212 Catalytic processesand reactors
2121 Equilibrium and kinetic relationsin catalytic reactors
2122 Reactor design
2123 Ammonia synthesis
2124 Steam reforming of hydrocarbons
2125  Shift conversion
2.1.2, 6 Methanation
2127 Catalytic sulphur removal
213 Gasabsorption
2131 Theory
2132 Carbon dioxide absorption
2.1,3.8 CO absorption in copper-ammonium salt solutions
2134 Ammonia absorption in water

13
15
17

19
19
26
a1
31
38
40
40
417
51

LY
60

65
65
65
66
66
- 18
100
126
161
168
173
174
174
190
213
224


Administrator
Text Box
Ref. 661.0711 HON Pt.1


2.1.4. Industrial ammonia synthesis 237

2.1.4.1 Synthesis loop. Optimum conditions 237
2.1.4.2 Commercial ammonia processes 253
2.1.5 Synthesis gas production by catalytic hydrocarbon reforming 266
2.1.5.1 Two-step catalytic steam reforming 267
2.1.5.2 Shift conversion 303
2.1.5.3 Carbon dioxide removal 310
2.1.5.4 Ultimate CO removal 323
2.1.6 Synthesis gas production by paaial oxidation 327
2.1.6.1 Air separation 328
2.1.6.2 Paaial oxidation 328
2.1.6.3 Synthesis gas purification 335
2.1.6.4 Liquid nitrogen wash process 335
2.1.7 Some general featuresof modern ammonia production 353
2.1.17.1 Power system 353
2.1.7.2 Plant size and reliability 358
2.1,17,3 Cogt structure 361
2.1,7.4 Noise level 361
2.1.7.5 Ammonia pipelines 363
Referencesto Chapter 2.1 363
Chapter 2.2 Nitric acid (G. D. Honti) 369
2.2.1 Properties 370
2.2.1,1 Nitric acid 370
2.2.1,2 Oxides of nitrogen an
2.2.2 Theoretical basis of nitric acid production 378
2.2.2.1 Nitric oxide production 379
2.2.2.2 Nitric oxide processing 400
2.2.3 Industrial processes for dilute(50-709)nitric acid production 413
2.2,3,1 Genera featuresof theindustrial processes 414
2.2,3,2 Proprietary nitric acid processes 425
2.2.4 Concentrated nitric acid production 486
2.2.4.1 Sulphuric acid dehydration 436
2.2.4.2 Direct synthesis 438
References to Chapter 2.2 444
Chapter 2.3 Ammonium nitrate (1. Kertész) 449
2.3.1 Physical and chemical properties 451
2.3.1.1 Pure ammonium nitrate NH,NOg 451
2.3.1.2 Ammonium nitrate-water system 454
2.3.1.3 Feailizer-grade ammonium nitrate 466
2, 8.2 Ammonium nitrate production 467
2.3.2.1 Ammonium nitrate production processes 468



233 Process evaluation

2331 Calculation method

2332 Processevaluation for 50% nitric acid feed

2333 Process evaluation for 60% nitric acid feed
References to Chapter 23

Chapter 24 Urea (G. D Honti)
241 Properties
24.2 Urea synthesis
2421 Theoretical background
24.3 Industrial urea synthesis processes
2431 Once-through processes
2.4.3.2 Partia recycle processes
2433 Total recycle processes
24.4 Finishing step
2.4.4.1, Direct prilling
2442  Atmospheric crystallization
2443 Vacuum crystallization
24,5 Biuret production
24.6 Summary

References to Chapter 2.4

Chapter 25 Ammonium sulphate( G D. Honti)
251 Ammonium sulphate production
2511 From coke oven gas
2 512 From synthetic ammonia and sulphuric acid
2 5.1.3 From gypsum
2514 Caprolactam by-product
2515 Crystallization
References to Chapter 2.5

Chapter 26 Multicomponent fertilizer( G D. Honti and I. Kertész)

26.1 Complex fertilizers (nitrophosphates)

2611 Complex fertilizer (nitrophosphate) processes

2612 Thecarbonitric method

26.13 Thesulphate recycle method

26.14 Separation by solvent extraction
2.6.15 Calcium nitrate

26.2 Compound fertilizers

2621 TVA process (rotary drum granulator)
26.22 ICI process (blunger type)

2.6.23 The pan granulation process
2,6,2,.4 SAI-R process

492
493
498
499
507

509
510
815
515
523
524
825
525
539
540
540
541
041
543

5417

549
552
562
562
552

563
553
556
569
572
517
578
579
581
582
585
585



2.6,8 Mixed fertilizers

2.6.4 Safety of multicomponent fertilizers

2.6.4.1 Thermal instability

2.6.4.2 Teat procedures

2.6.4.3 Temperature profiles

2.6.4.4 Conclusions
References to Chapter 2.6

Chapter 2.7 Fertilizer product finish (G. D. Honti)

2.7.1 Prilling

2.7.1.1 Prilling devices

2.7.1.2 The prilling tower

2.7.1.3 Collection of the prills

2.7.2 Granulation

2.7.2.1 Blungers

2.7.2.2 Drum granulator

2.7.2.3 Pan granulator

2.7.3 Comparison
References to Chapter 2.7

586
586
587" -
o588
589
590
592

595
595
596
599
601
604
604
605
606
606
608

Volume 3. Structural materials for equipment of the nitrogen industry (B. Széntay

and E Jakab)

Chapter 3.1 Ferrousmetals(B. Sz4ntay)
3.1.1 Fundamentals
3.1.1.1 Iron-carbon diagram

3.1.1.2 Alloying elements of major importance and their effects

3.1.1.3 Theweldability of steels
3.1.1.4 Heat treatment
3.1.2 Unalloyed steels

3.1.2.1 Ferrousmetals with a maximum carbon content of 0, 03%
3.1.2.2 Ferrous metalswith a carbon content below 0., 22%
3.1.2.3 Ferrousmetals with a carbon content of at most 0. 40%
3.1.2.4 Undloyed steelswith a carbon content higher than 0, 40%

3.1.2.5 Unalloyed steel castings
3.1.3 Low-dloy steels
3.1.3.1 Low-alloy boiler plates

3.1.3.2 Low-alloy heat-treatable steels

3.1.3.3 Nitriding steels

3.1.3.4 Steelswith raised yield point
3.1.3.5 Special steelswith raised yield point
3.1.3.6 Low-alloy low-temperature and cryogenic steels

609

609
609
610
613
622
623
626
626
626
639
641
642
643
643
647
650
652
657
660



3,1.3. 7 Low=-alloy moderately heat-resisting steels 661

3138 Low-dloy structural steel castings 866
314 High-dloy steels 668
3141 Stainless steels 668
3142 Stainless steel castings 690
3143 Heat-resistant (non-scaling) steels 692
3144 Heat-resistant steel castings 697
3145 Steelsresistant to industrial gases 701
3146 High-dloy steelsresistant to low temperatures 710
315 Castirons 718
3151 Flake graphite cast irons 719
3,1, 5.2 Nodular graphitecast irons 722
3153 Acicular cast irons 728
3154 Had cast irons 723
3155 Modified cast irons 724
3.1, 5,6 Martensitic cast irons 724
3.1.5, 7 Austenitic cast irons 725
3.1.5,8 Heat-resistant cast irons 730
3159 Highsilicon-content cast irons 732
Table 8.1-1; Unalloyed, low-alloy and high-alloy steels 735
Table 3.1~IL: Cast irons 751
Chapter 32 Non-ferrous metal§B Sz4ntay) 756
321 Aluminium 756
3211 Aluminium alloys 760
322 Copper 764
3221 Copper aloys 767
323 Nickel 169
3231 Nickel aloys 770
324 Led 774
3241 Lead dloys 7117
325 Raremetals 778
3251 Titanium and itsaloys 778
3252  Zirconium and its aloys 788
3253 Hafnium 784
3254 Tantalum 784
3255 Niobium and its alloys 786
3.2, 5.6 Molybdenum 7817
326 Other metals 789
3.2,6,1 Tinand itsalloys 789
3262 Znc 789
3263 Cadmium 182



3264 Chromium
3265 Silver

3266 Magnesium
3267 Precious metals

Table 3,2-1: Non-ferrous metals and their alloys

Chapter 33 Composite metal constructional materials (B. Szédntay)

Chapter

Chapter

10

331 Clad metal sheet

332 Coating with molten (brazing) metal
333 Equipment with metal linings
3331 Lining of mild steel vessels
3332 Lining of concrete tanks

3333 Lining o wooden tanks

34 Inorganic non-metallic constructional materials (B. Sz4dntay and

E Jakab)

341 Natural acid-resistant rocks
3411 Granite

3412 Andesite

3413 Basdt
3414 Quartz
342 Glau

3421 Sodaglass

3422 Lead glass

3423 Aluminosilicate glass

3424 Borosilicate glass

343 Fused blast furnace slag

34.4 Ceramics

3441 Glazed ceramics

3442 Unglazed ceramics

3443 Refractory concrete for monolithic linings

3.5 Polymers (E. Jakab)

351 Genera properties of polymers
3511 Badc notions on polymers
3.5.12 Mechanical properties of polymers
3513 Thermal properties of polymers
3.5.2 Polymers for chemical equipment
3521 PVC

3.5.22 Polyethylene

3523 Polypropylene

3524 Phenolics and furan resines

3 525 Engineering plastics

789
789
790"
790
791

796
796
801
802
802
806
806

807

808
809
809
810
811
811
811
812
812
813
813
814

817
825

826
826
8217
830
835
836
836
838
839
840
840



Chapter

Chapter

3526 Fluorinated hydrocarbon polymers
3.5.2.7 Rubbers
3528 CGlassfibre reinforced plastics

36 Other materials (B. Szdntay and E. Jakab)
361 Carbon and graphite

362 Timber

363 Acid-resistant cements and mortars

3631 Acid-resistant Portland cements

3632 Silicate mortars

3633 Synthetic resin cements and mortars
3634 Bituminous cementing materials

36.35 Sulphur cements

3636 Lead jelly

364 Gasket materials

3641  Asbestos

3642 IT board

3643 Vegetable fibreboatd

36.5 Materialsfor heat insulation

3651 Inorganic materials for thermal insulation
3652 Organic materials for thermal insulation
3653 Cellular plastics

3.7 Non-metallic linings and coatings (B. Szilntay)
3.7.1 Non-metallic inorganic linings and coatings
3.7.1.1 Acid-resistant masonry

3.7.1.2 Refractory masonry

3.7.1.3 Acid-proof enamel coatings

3.7.2 Organic linings and coatings

3.17.2,1 Rubber linings

3.7.2.2 PVC linings

3.7.2.3 Cast linings of synthetic resin

3.7.2.4 Thermoplastic coatings

References to Volume 3

841
841
844

849
849
850
853
853
854
855
855
855
856
856
856
857
857
857
8517
859
859

862
862
862
863
865
868
870
871
872
872
874

11





