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Vol. 2 Preface V

Preface

This handbook features selected articles from the 7™ edition of ULLMANN'’S Encyclopedia of
Industrial Chemistry, including newly written articles that have not been published in a printed edition
before. True to the tradition of the ULLMANN’S Encyclopedia, products and processes are addressed
from an industrial perspective, including production figures, quality standards and patent protection
issues where appropriate. Safety and environmental aspects which are a key concern for modern
process industries are likewise considered.

More content on related topics can be found in the complete edition of the ULLMANN’S
Encyclopedia.

About ULLMANN’S

ULLMANN'’S Encyclopedia is the world’s largest reference in applied chemistry, industrial chemis-

try, and chemical engineering. In its current edition, the Encyclopedia contains more than 30,000

pages, 15,000 tables, 25,000 figures, and innumerable literature sources and cross-references, offering

a wealth of comprehensive and well-structured information on all facets of industrial chemistry.
1,100 major articles cover the following main areas:

e Agrochemicals

» Analytical Techniques

e Biochemistry and Biotechnology

e Chemical Reactions

» Dyes and Pigments

* Energy

Environmental Protection and Industrial Safety

Fat, Oil, Food and Feed, Cosmetics

Inorganic Chemicals

Materials

Metals and Alloys

Organic Chemicals

Pharmaceuticals

Polymers and Plastics

Processes and Process Engineering

e Renewable Resources

e Special Topics

First published in 1914 by Professor Fritz Ullmann in Berlin, the Enzyklopddie der Technischen
Chemie (as the German title read) quickly became the standard reference work in industrial chemistry.
Generations of chemists have since relied on ULLMANN’S as their prime reference source. Three
further German editions followed in 1928-1932, 1951-1970, and in 1972-1984. From 1985 to 1996,
the 5™ edition of ULLMANN’S Encyclopedia of Industrial Chemistry was the first edition to be
published in English rather than German language. So far, two more complete English editions have
been published; the 6™ edition of 40 volumes in 2002, and the 7™ edition in 2011, again comprising 40
volumes. In addition, a number of smaller topic-oriented editions have been published.

Since 1997, ULLMANN'’S Encyclopedia of Industrial Chemistry has also been available in
electronic format, first in a CD-ROM edition and, since 2000, in an enhanced online edition. Both
electronic editions feature powerful search and navigation functions as well as regular content updates.



Vol. 2

Contents VI

Contents

Volume 1.0 000 s Dl SR
Symbolstand’ Uit ees e .
Conversion Factors
Abbreviations = =N L
Country Codes -
Periodic Table off Blemients i i
Part 1: Chemical Reaction Engineering
and Reactor Typesie ol ne
Principles of Chemical Reaction
Engineering ...ifl t o
Biochemical Engineering ..........ccccoou....
Reaction Engineering in Metallurgical

Processing &ttt
Model Reactors and their Design

Equations ol e ot
Bubble Colummns s
Chromatographic Reactors ....................
Electrochemical Reactons ..o
Catalytic Fixed-Bed Reactors...................
Hinidized-Bed Reactors ..., n v
NMembrane Reactogs 2 n ot s
DMetallurgical Fuomaces... . o
Microalgae Reactors. o2 i St
Micro Process Technology,

1. Introducon ... s
Micro Process Technology, 2. Processing
Microreactors — Modeling and Simulation
Reactive Distillation .....L..........oiieoe
Stirred Tank Reactomso. e
Thin-Film Reastors:thie,. i as s o
Three-Phase Trickle-Bed Reactors........
Tubular Reaclons s s

................................

Volume 2. i

Part 2: Energy Management ................

Energy Management in Chemical
INAUSLTY ...coernmerruravonsncesessncsoceansasaaanan

153

11768
22
249
L
305
371
419
439
483

495
507
S7
609
623
641
651
665

683

685

Pinch Technology ... L st e 705
Combustion..........ee.cs oo I e L N 719
Part 3: Process Development

and Intensification o5 SN 747
Process Development, 1. Fundamentals

andsS tand ard (€ OUGSC T — 749
Process Development, 2. Evaluation........ 773
Process Intensification, 1. Fundamentals

and Molecular eyl 793
Process Intensification, 2. Phase Level .... 817
Process Intensification, 3. Process

Unit Level:....coi .o Ao s G 845
Process Intensification, 4. Plant Level ..... 869
Part 4: Plant and Process Safety ............. 899
Plant and Process Safety, 1. Introduction 901
Plant and Process Safety, 2. Hazardous

Materials and Process Conditions ...... 905
Plant and Process Safety, 3. Occupational

Hazards and Personnel Protection...... 955
Plant and Process Safety, 4. Chemical

Process Safety Regulation .................. 969
Plant and Process Safety, 5. Engineered

Safety Measurcs T i e, 983
Plant and Process Safety, 6. Risk Analysis 1011
Plant and Process Safety, 7. Risk

Caleulations ... i s ST T 00 RN, 1095
Plant and Process Safety, 8. Management

of Safety in the Chemical and

Petrochemical TndlsuEyi= e 1103
Plant and Process Safety, 9. Risk

CommunicatiGi: . S e . 1139
Author Index ... .00 o 1151
Subject Index...... ..o i8n. .ol 1155



