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Abstract
Process catalysts play a vital role in the economy. More than 90% of chemical manufacturing processes and more than 20%
of all industrial products employ underlying catalytic steps. Petroleum refining, which is the source of by far the largest
share of industrial products, consists almost entirely of catalytic processes.
This report covers two types of catalysts—petroleum refining catalysts and chemical processing catalysts. With petroleum
refining catalysts, differences in refinery configurations in each region cause different patterns of catalyst consumption.
New refining capacity in China, Other Asia, and the Middle East will contribute to high growth rates during the next five
years. With chemical processing catalysts, new capacities contribute to the growth rate. In addition to capacity increases
in the Middle East and Asia (excluding Japan), petrochemical capacity in North America is expected to increase because of
the utilization of shale gas.
The following pie charts shows world consumption of petroleum refining and chemical processing catalysts on a value
basis:
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For a number of catalysts, the strongest growth in demand through 2021 will occur in regions other than North America,
Western Europe, and Japan. Emerging and developing countries such as China, Other Asia, and the Middle East have
become important markets for process catalysts and will continue to be in the future. Rising incomes will drive demand
for motor vehicles and transportation fuels in Asia. Industrial chemical production, particularly of petrochemicals, is
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growing faster in Asia and the Middle East than in North America, Europe, and Japan. This growth will be reflected in
increased demand for a number of catalysts in the refinery segment, such as for catalytic cracking and hydroprocessing.
Low-sulfur mandates are also becoming more widespread in these regions.
The largest refinery catalyst segments in terms of value are hydrotreating and catalytic cracking, while the largest-volume
products are alkylation catalysts. Refinery catalyst production was traditionally an expanding business, but in recent years
it has become a mature market in developed countries; the major growth is occurring in developing countries, especially
Asia and the Middle East. Among Asian countries, China is the largest consumer of catalysts, with high growth rates.
Polymerization is the leading chemical processing catalyst market sector, in terms of value and volume. Major
polymerization market segments include polyethylene, polypropylene, polyethylene terephthalate, polyvinyl chloride,
and polystyrene. Polyolefin catalysts are the largest single market sector, with a 50–60% market share of the total
polymerization market.
The catalyst market is driven by technology advances in the petroleum refining and chemical manufacturing industries.
Several important factors that will impact the markets during the forecast period include the following:
• Global economic growth remains sluggish, with real world GDP expected to drop to 2.4% in 2016, and to average around
3% or below in the next five years.
• The need for emission control of greenhouse gases will speed up the tightening of fuel regulations, leading to increased
utilization of conversion capacities (e.g., alkylation, hydrocracking, hydrotreating) at refineries and increased
consumption of corresponding catalysts.
• Increased production of chemicals from shale-derived gas and oil in North America has encouraged and will continue to
encourage petrochemical investment in the production of olefins and derivatives. However, the switch to lighter
feedstocks has resulted in shortages of some chemical raw materials, such as aromatics and propylene. This new
condition is driving the need for “on-purpose” technologies and catalyst development. The availability of shale gas is
also boosting production of ammonia and methanol. Coal to olefins and coal to methanol are also under research for
future applications.
Additional factors include:
• Minimization of adverse environmental, safety, and health effects of catalysts and catalytic processes
• Combinatorial chemistry and high-throughput screening using miniaturized reactor systems
• The need to adapt to new feedstocks, to shift from oil to natural gas, or to cope with the reduced availability of
propylene
• The use of intentionally more sensitive but higher-performing catalysts
Worldwide environmental regulations now mandate the production of cleaner fuels. Consequently, refiners are
experiencing severe pressures from market forces that demand a change in the product mix, aside from quality. On the
regulatory side, stringent product specifications limit sulfur content and gasoline and diesel composition. Major
technological challenges to refining include the achievement of “zero” or heavily reduced sulfur content in all types of
fuel in almost all countries around the world.
During 2015–21, the global consumption volume is expected to increase at just over 3% per year. China will be the fastest
growing region at almost 7.5%, followed by Central and South America at about 3.5%. The latter, however, is growing from
a small base. Western Europe’s market will decline slightly from current levels, while Japan’s will be static. The other
regions will grow at annual rates below the world average.

© 2016 IHS

2

15 November 2016

IHS Chemical | Catalysts, Petroleum and Chemical Process

Contents
Executive summary
Summary
Overview of the process catalyst industry
Introduction
History
Mechanisms
Classification
North America
Industry structure
Developers of new processes and associated catalysts
Developers of new or improved catalysts
General-purpose and custom catalyst manufacturers
Catalyst regenerators and metal reclaimers
Operating characteristics
Research and development
Manufacturing
Marketing
Cost structure
Profitability
Government regulations
Gasoline sulfur reduction
Gasoline benzene reduction
Diesel sulfur reduction
Trends and opportunities
Critical factors for success
Europe
Industry structure
Operating characteristics
Research and development
Manufacturing
Marketing
Cost structure and profitability
Government regulations
Trends and opportunities
Critical factors for success
Japan
Industry structure
Petroleum refining catalysts
Chemical processing catalysts
Operating characteristics
Research and development
Manufacturing
Marketing
Cost structure

7
8
14
14
14
15
16
16
16
18
19
20
20
20
21
21
22
22
23
24
24
24
25
25
26
26
26
27
27
29
29
30
30
32
33
34
34
34
35
36
36
37
37
37

IHS™ CHEMICAL
COPYRIGHT NOTICE AND DISCLAIMER © 2016 IHS. For internal use of IHS clients only.
No portion of this report may be reproduced, reused, or otherwise distributed in any form without prior written consent, with the exception of any internal client distribution as may be
permitted in the license agreement between client and IHS. Content reproduced or redistributed with IHS permission must display IHS legal notices and attributions of authorship. The
information contained herein is from sources considered reliable, but its accuracy and completeness are not warranted, nor are the opinions and analyses that are based upon it, and to the
extent permitted by law, IHS shall not be liable for any errors or omissions or any loss, damage, or expense incurred by reliance on information or any statement contained herein. In particular,
please note that no representation or warranty is given as to the achievement or reasonableness of, and no reliance should be placed on, any projections, forecasts, estimates, or assumptions,
and, due to various risks and uncertainties, actual events and results may differ materially from forecasts and statements of belief noted herein. This report is not to be construed as legal or
financial advice, and use of or reliance on any information in this publication is entirely at client’s own risk. IHS and the IHS logo are trademarks of IHS.

© 2016 IHS

2

15 November 2016

IHS Chemical | Catalysts, Petroleum and Chemical Process

Profitability
Government regulations
Gasoline
Gas oil/diesel oil
Catalyst disposal
Trends and opportunities
Critical factors for success
China
Industry structure
Petroleum refining catalysts
Chemical processing catalysts
Government regulations
Diesel fuels
Gasoline
Company profiles
Albemarle Corporation
Axens
BASF Catalysts
Clariant
CRI/Criterion, Inc.
CRI Catalyst Company
Criterion Catalyst & Technologies Company
Evonik Industries
W. R. Grace & Co.
Honeywell UOP
JGC Catalysts and Chemicals Ltd.
Johnson Matthey Catalysts
LyondellBasell
N.E. ChemCat Corporation
Nippon Shokubai Co., Ltd.
Changes in business dynamics
Fuel cells
Gas to liquids
Biodiesel production
Methanol to olefins
Process catalyst product types
Polymerization catalysts
Ziegler-Natta catalysts
Single-site catalysts (SSCS)
Phillips catalysts
Organolithium catalysts
Polyolefin wax catalysts
Polybutadiene elastomer catalysts
Polyurethane catalysts
Polyethylene terephthalate catalysts
Free radical initiators
Zeolite catalysts
Types of synthetic zeolites
Zeolite sources
Types of zeolite catalysts
Refining
Petrochemicals
Chemical processing
Other applications
© 2016 IHS

38
38
38
39
39
39
40
41
41
41
42
42
42
43
44
44
45
45
47
49
49
50
50
51
52
53
53
54
56
57
57
59
60
62
63
65
65
67
69
70
71
71
71
72
72
73
73
74
74
74
75
77
77
78
3

15 November 2016

IHS Chemical | Catalysts, Petroleum and Chemical Process

Consumption of zeolites in catalysts
Platinum group metal (PGM) catalysts
Sources and production
Types of catalysts containing PGMs
Consumption of PGMs in catalysts
Recovery of PGMs
Prices
Homogeneous catalysts
Petroleum refining catalysts
Distillation
Catalytic cracking
Catalytic hydroprocessing
Catalytic hydrocracking
Alkylation
Catalytic reforming
Isomerization
Oligomerization/polymer gasoline (polygas)
Chemical processing catalysts
Process catalyst markets
Summary
North America
Petroleum refining catalysts
Consumption and markets
Technology and manufacturing
Market participants
Prices
Future trends and strategic issues
Chemical processing catalysts
Consumption and markets
Market participants
Prices
Future trends and strategic issues
Central and South America
Petroleum refining catalysts
Consumption and markets
Market participants
Chemical processing catalysts
Consumption and markets
Market participants
Europe, Middle East, and Africa
Summary
Corporate activities of catalyst suppliers
Petroleum refining catalysts
Consumption and markets
Market participants
Prices
Future trends and strategic issues
Desulfurization of heavier refinery products
Resid upgrading
Octane replacement
Fluid cat cracking for chemical feedstocks
Changes in feedstocks and processes
On-purpose propylene
Use of intentionally more sensitive but higher-reforming catalysts
© 2016 IHS

4

78
79
79
79
82
82
83
83
85
87
87
89
91
92
93
95
95
96
99
99
100
100
100
102
103
105
105
106
106
108
110
111
112
113
113
114
114
114
116
116
116
117
120
120
122
124
125
125
125
126
126
126
127
127
15 November 2016

IHS Chemical | Catalysts, Petroleum and Chemical Process

Hydrogen demand
Chemical processing catalysts
Consumption and markets
Market participants
Prices
Future trends and strategic issues
Western Europe
Petroleum refining catalysts
Consumption and markets
Technology and manufacturing
Fluid catalytic cracking
Hydrotreating
Reforming and isomerization
Hydrocracking
Catalyst regeneration
Chemical processing catalysts
Consumption and markets
Market participants
Central and Eastern Europe
Petroleum refining catalysts
Consumption and markets
Market participants
Chemical processing catalysts
Consumption and markets
Market participants
Middle East
Petroleum refining catalysts
Consumption and markets
Market participants
Chemical processing catalysts
Consumption and markets
Market participants
Africa
Petroleum refining catalysts
Consumption and markets
Market participants
Chemical processing catalysts
Consumption and markets
Market participants
Japan
Petroleum refining catalysts
Consumption and markets
Technology and manufacturing
Market participants
Prices
Future trends and strategic issues
Chemical processing catalysts
Consumption and markets
Technology and manufacturing
Market participants
Prices
Future trends and strategic issues
Trade

© 2016 IHS

127
127
127
129
135
135
136
137
137
138
138
138
139
139
140
140
140
142
147
147
147
148
149
149
150
150
151
151
152
152
152
154
154
154
154
155
156
156
157
157
157
157
159
160
161
161
162
162
163
163
164
165
165

5

15 November 2016

IHS Chemical | Catalysts, Petroleum and Chemical Process

China
Petroleum refining catalysts
Consumption and markets
Market participants
Prices
Future trends and strategic issues
Chemical processing catalysts
Consumption and markets
Technology and manufacturing
Market participants
Prices
Future trends and strategic issues
Other Asia
Petroleum refining catalysts
Chemical processing catalysts
Trade

© 2016 IHS

166
166
166
169
170
171
171
171
173
174
176
176
177
177
178
178

6

15 November 2016

IHS Customer Care:
Americas: +1 800 IHS CARE (+1 800 447 2273); CustomerCare@ihs.com
Europe, Middle East, and Africa: +44 (0) 1344 328 300; Customer.Support@ihs.com
Asia and the Pacific Rim: +604 291 3600; SupportAPAC@ihs.com

