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Abstract

This report covers primarily lithium carbonate and lithium hydroxide, with additional data on lithium chloride, lithium
bromide, lithium metal, and organolithium compounds such as butyllithium, and lithium hypochlorite. Lithium is
sourced from the evaporation and concentration of lithium-containing brines or from the metallurgical processing of hard
rock lithium-bearing pegmatite deposits, mainly containing spodumene. Australia, with its hard-rock derived spodumene
concentrate production, dominated lithium raw material production by source in 2020. Production of lithium from salt
lakes in Chile, Argentina, the United States, and mainland China still represent a large part of the market share. It is also
typically more cost effective and environmentally sustainable, from the perspective of carbon dioxide emissions.
Mainland China continues to dominate the production and capacities for the chemical step in lithium compounds

production.

The following chart shows world consumption of lithium by end use:
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Batteries, in general, and rechargeable batteries in particular, are the leading market for lithium compounds. During 2015~
20, global lithium consumption increased by nearly 15% annually, with growth of more than 22% per year forecast in
2020-25. The main driver for this growth in demand has been lithium-ion batteries (LIBs) for electric vehicles (EVs),
including battery electric vehicles (BEVSs), hybrid electric vehicles (HEVs), and plug-in hybrid vehicles (PHEVS).
Consumption for this market increased at double-digit rates in 2015-20 to surpass that of rechargeable batteries in mobile
devices (cellphones, laptop computers, toys, and power tools), formerly the largest battery market.
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Governments globally have introduced incentives to encourage individuals and business fleets to buy EVs in an attempt to
advance the technology and to reduce emissions from internal combustion engines (ICEs). Mainland China entered the
EV market and quickly became the largest producer and consumer of EVs. In 2015, mainland Chinese car brands began
competing with Japanese, South Korean, European, and US brands in the market. Vehicle producers, battery producers,
and cathode producers are continually striving to improve battery energy, size, weight, and safety, as well as reduce the
price to make EVs more affordable.

Historically, lithium produced from mineral-based sources was consumed primarily in technical applications, while
production from brines was consumed primarily in chemical applications. Over the last few years, mainland China has
increased the production of lithium carbonate and lithium hydroxide battery grade using concentrated spodumene ore
imported from Australia and lithium carbonate of lower grades from South America. The chemical market is dominated by
lithium battery material production. Lubricant greases, primary aluminum production, drop resistant glass for
smartphones and tablets, air treatment as an absorbent and desiccant, continuous steel casting, initiator in rubber and
thermoplastic applications, pharmaceuticals, and aluminum-lithium alloys in aerospace applications are other chemical
markets for lithium. The leading technical applications include the glass, ceramic, lubricants, and metallurgical industries,
where its low cost and inherent benefits of having alumina and silica content make it the product of choice.

The projected growth in battery applications led to continued efforts to bring new production capacities on-site at
different levels of the supply chain. There are only a few successful new mining projects coming online, predominantly in
Australia. Substantial expansions of capacity occurred mostly at the facilities of large, established producers trying to
capture or maintain the market share or at the side of converting facilities in mainland China. Capacity increased by more
than 22% per year on average during 2015-20 and is forecast to grow by more than 12% annually in 2020-25. Greenfield
brine deposits are being explored and developed in Argentina, Chile, Bolivia, mainland China, and the United States. New
mineral deposits are being developed in Australia, Canada, mainland China, Mexico, the United States, and several
European and African countries.

The use of lithium carbonate, hydroxide, and other lithium chemicals in batteries in EVs is driving the expectations for
lithium demand, while political, environmental, and economic factors weigh heavily on the decision to use EVs, including
HEVs and PHEVs. The existing lithium raw materials supply is sufficient for the projected growth in demand from EVs past
2025.

At present, the market already experiences overcapacities in spodumene concentrate production and lithium carbonate
converting capacities. This situation led to low capacities utilization rates of mainland Chinese converters and, in the
future, many of the expansions and new projects in Australia. It has been caused partly by the COVID-19 pandemic
affecting demand, and also, to some extent, the operation of mining facilities. No shortages of lithium are expected to
occur during the forecast period. Afterwards, there is the possibility of lithium hydroxide supply becoming tight, if high
nickel cathode materials adoption in lithium-ion batteries maintain its current fast rate of growth.

For more detailed information, see the table of contents, shown below.
IHS Markit’s Chemical Economics Handbook - Lithium, Lithium Minerals, and Lithium Chemicals is the

comprehensive and trusted guide for anyone seeking information on this industry. This latest report details global and
regional information, including
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Global summary; Producers with Production figures Consumption and Manufacturing Trade - imports
regional coverage annual capacities and trends forecasts by end use processes and and exports
and plant sites application environmental issues
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Key benefits

THS Markit’s Chemical Economics Handbook - Lithium, Lithium Minerals, and Lithium Chemicals has been compiled
using primary interviews with key suppliers and organizations, and leading representatives from the industry in
combination with IHS MarKkit’s unparalleled access to upstream and downstream market intelligence and expert insights
into industry dynamics, trade, and economics.

This report can help you

Identify trends and driving forces influencing chemical markets

Forecast and plan for future demand

Understand the impact of competing materials

Identify and evaluate potential customers and competitors

Evaluate producers

Track changing prices and trade movements

Analyze the impact of feedstocks, regulations, and other factors on chemical profitability

Confidential. © 2021 IHS Markit®. All rights reserved. 3 29 January 2021



IHS Markit | Lithium, Lithium Minerals, and Lithium Chemicals

Contents
Executive summary 11
Summary 13
Supply and demand 22
- Lithium carbonate 23
— Lithium hydroxide 24
— Lithium chloride 25
Consumption 26
- Batteries 28
— Lithium battery materials 30
— Lithium batteries by type 32
- Primary lithium batteries 32
- Secondary lithium batteries 33
— Lithium batteries by market 39
- Mobile devices 39
- Electric vehicles 39
- Grid storage 43
- Nonbattery markets 44
- Ceramics and glass 44
- Lubricants 45
- Air treatment 45
- Polymer and rubber 46
- Primary aluminum 46
- Pharmaceuticals 47
- Other 47
- Continuous casting 47
- Cement 47
- Fuel cells 47
- Nuclear applications 48
Introduction 49
Manufacturing processes 51
Brine versus hard rock 51
Lithium hydroxide 52
Lithium chloride 53
Lithium bromide 53
Lithium nitrate 53
Organolithium compounds 53
Lithium tree 53
Supply and demand by region 56
World 56
- Resources 56

Confidential. © 2021 IHS Markit®. All rights reserved. 4 29 January 2021



IHS Markit | Lithium, Lithium Minerals, and Lithium Chemicals

- Reserves 58
- Producing companies 59
— Lithium raw materials 59

- Lithium carbonate 60
— Lithium hydroxide 61
- World producers 61
-SQM 61

- Albemarle (formerly Rockwood Lithium) 62

- Livent 63

- Tiangi Lithium 64

- Production 64
- Price 67
United States 67
- Producing companies 67
- Salient statistics 71
- Lithium carbonate 71
— Lithium hydroxide 72
- Lithium chloride 72
— Lithium metal 73
- Spodumene concentrate 74
- Consumption 75
- By product 76
- Lithium carbonate 76

— Lithium hydroxide 76

- Lithium chloride 76
-Byenduse 76

- Batteries 78

- Polymer and rubber 78

— Lithium hypochlorite 78

- Ceramics and glass 79

- Lubricants 79

- Pharmaceuticals 79

- Primary aluminum (and alloys) 79

- Air treatment 80

- Other 80

- Price 80
- Trade 81
- Imports 81
— Lithium carbonate 81

— Lithium hydroxide 82

— Lithium chloride 83

- Lithium metal 84

- Exports 85

Confidential. © 2021 IHS Markit®. All rights reserved. 5 29 January 2021



IHS Markit | Lithium, Lithium Minerals, and Lithium Chemicals

— Lithium carbonate 86

— Lithium hydroxide 87

— Lithium chloride 88

= Lithium metal 88
Canada 88
- Producing companies 88
- Salient statistics 93
— Lithium carbonate 93

— Lithium hydroxide 94

— Lithium chloride 95

- Lithium metal 95

- Consumption 95
— Lithium carbonate 95

— Lithium hydroxide 95

— Lithium chloride and metal 96
- Price 96
- Trade 96
- Imports 96

- Exports 97
Mexico 98
- Producing companies 98
- Salient statistics 99
- Consumption 99
- Trade 100
- Imports 100

- Exports 100
Central and South America 100
- Producing companies 100
- Argentina 104

- Livent 104

- Orocobre 104

- Albemarle 105

- Argosy Minerals 105

- Eramet 105

- Galaxy Resources 106

- POSCO 106

- Galan Lithium 106

- Lake Resources 106

- Lithium X 107

- Litio Minera Argentina S.A. 107

- Millennial Lithium Corp. 107

- Minera Exar SA 107

- NeoLithum Corp. 108

Confidential. © 2021 IHS Markit®. All rights reserved. 6 29 January 2021



IHS Markit | Lithium, Lithium Minerals, and Lithium Chemicals

- Other 108

- Bolivia 108
- Brazil 109
—Chile 110
- Peru 111
- Salient statistics 111
— Lithium carbonate 111
— Lithium hydroxide 112
- Lithium chloride 113
- Lithium metal 114
- Production 114
- Consumption 115
- Price 115
- Trade 116
- Imports 116
- Lithium carbonate 116

- Lithium hydroxide 117

- Lithium chloride 118

- Exports 118
Western Europe 119
- Producing companies 119
- Austria 121
- Finland 122
- Germany 122
—Ireland 122
- Portugal 122
- Spain 123
- Sweden 124
- United Kingdom 124
- Salient statistics 124
— Lithium carbonate 124
— Lithium hydroxide 124
- Lithium chloride 125
- Consumption 126
- Price 129
- Trade 129
- Imports 129
- Lithium carbonate 129

- Lithium hydroxide 130

- Lithium chloride 131

- Exports 132
- Lithium carbonate 132

- Lithium hydroxide 133

Confidential. © 2021 IHS Markit®. All rights reserved. 7 29 January 2021



IHS Markit | Lithium, Lithium Minerals, and Lithium Chemicals

— Lithium chloride
Central Europe
- Producing companies
- Salient statistics
— Lithium carbonate
— Lithium hydroxide
- Consumption
- Price
- Trade
- Imports
- Lithium carbonate
— Lithium hydroxide
- Lithium chloride
- Exports
- Lithium carbonate
— Lithium hydroxide
- Lithium chloride
Commonwealth of Independent States (CIS) and Baltic States
- Producing companies
- Salient statistics
— Lithium carbonate
— Lithium hydroxide
- Trade
- Imports
- Exports
Middle East and Africa
- Producing companies
- Democratic Republic of the Congo
- Ghana
—Israel
- Mali
- Namibia
- South Africa
- Zimbabwe
- Salient statistics
— Lithium carbonate
— Lithium hydroxide
— Lithium chloride
- Consumption
- Price
-Trade
— Lithium carbonate
— Lithium hydroxide

Confidential. © 2021 IHS Markit®. All rights reserved. 8

134
134
134
134
134
135
136
136
137
137
137
138
139
139
139
140
141
141
141
142
142
143
144
144
146
147
147
148
149
149
149
149
149
150
150
150
151
152
152
152
153
153
154

29 January 2021



IHS Markit | Lithium, Lithium Minerals, and Lithium Chemicals

— Lithium chloride 155
Japan 155
- Producing companies 155
- Salient statistics 156

— Lithium carbonate 156

— Lithium hydroxide 157

— Lithium chloride 158
- Consumption 158

— Lithium carbonate 158

— Lithium hydroxide 159
- Trade 160

- Imports 160

- Exports 163
Mainland China 164
- Raw materials 164
— Lithium carbonate 167

- Producing companies 167

— Salient statistics 171

- Consumption 171

- Price 172

- Trade 173
— Lithium hydroxide 175

- Producing companies 175

— Salient statistics 178

- Consumption 179

- Price 180

- Trade 180
— Lithium chloride 182

- Producing companies 182

— Salient statistics 183

- Consumption 184

- Price 184

- Trade 185
— Lithium hexafluorophosphate 186

- Producing companies 186

— Salient statistics 187

- Consumption 188

- Price 188

- Trade 188
— Lithium iron phosphate 189

- Producing companies 189

— Salient statistics 191

- Consumption 192

Confidential. © 2021 IHS Markit®. All rights reserved. 9 29 January 2021



IHS Markit | Lithium, Lithium Minerals, and Lithium Chemicals

- Price 192
- Trade 193
— Lithium nickel cobalt manganese oxide 193
- Producing companies 193
- Salient statistics 195
- Consumption 196
- Price 196
- Trade 197
— Lithium cobalt oxide 197
- Producing companies 197
- Salient statistics 198
- Consumption 199
- Price 199
- Lithium manganese oxide 199
- Producing companies 199
- Salient statistics 201
- Consumption 201
- Price 202
- Trade 202
- Lithium nickel cobalt aluminum oxide 203
- Producing companies 203
- Consumption 203
- Price 204
- Lithium titanium oxide 204
- Producing companies 204
- Price 204
Other Asia and Oceania 204
- Producing companies 204
- Afghanistan 208
- Australia 208
-India 209
- South Korea 209
- Taiwan 209
- Salient statistics 209
— Lithium carbonate 210
— Lithium hydroxide 211
— Lithium chloride 213
- Spodumene 213
- Consumption 213
— Lithium carbonate 213
— Lithium hydroxide 215
— Lithium chloride 215
- Trade 215

Confidential. © 2021 IHS Markit®. All rights reserved. 10 29 January 2021



IHS Markit | Lithium, Lithium Minerals, and Lithium Chemicals

- Imports
— Lithium carbonate and lithium hydroxide
— Lithium chloride
- Exports
- Spodumene
— Lithium carbonate and lithium hydroxide
Additional resources
Revisions
Data Workbook

Confidential. © 2021 IHS Markit®. All rights reserved.

11

215
215
222
222
222
223
227
229
230

29 January 2021



IHS Markit Customer Care
CustomerCare@ihsmarkit.com

Asia and the Pacific Rim

Japan: +81 36262 1887

Asia Pacific: +604 291 3600

Europe, Middle East, and Africa: +44 (0) 1344 328 300
Americas: +1 800 447 2273

Disclaimer

The information contained in this report is confidential. Any unauthorized use, disclosure, reproduction, or dissemination, in full or in part, in any media or by any
means, without the prior written permission of IHS Markit or any of its affiliates (“IHS Markit”) is strictly prohibited. IHS Markit owns all IHS Markit logos and trade
names contained in this report that are subject to license. Opinions, statements, estimates, and projections in this report (including other media) are solely those of
the individual author(s) at the time of writing and do not necessarily reflect the opinions of IHS Markit. Neither IHS Markit nor the author(s) has any obligation to up-
date this report in the event that any content, opinion, statement, estimate, or projection (collectively, “information”) changes or subsequently becomes inaccurate.
IHS Markit makes no warranty, expressed or implied, as to the accuracy, completeness, or timeliness of any information in this report, and shall not in any way be li-
able to any recipient for any inaccuracies or omissions. Without limiting the foregoing, IHS Markit shall have no liability whatsoever to any recipient, whether in con-
tract, in tort (including negligence), under warranty, under statute or otherwise, in respect of any loss or damage suffered by any recipient as a result of or in
connection with any information provided, or any course of action determined, by it or any third party, whether or not based on any information provided. The inclu-
sion of a link to an external website by IHS Markit should not be understood to be an endorsement of that website or the site’s owners (or their products/services). IHS ?\/

Markit is not responsible for either the content or output of external websites. Copyright © 2021, IHS Markit®. All rights reserved and all intellectual property rights are / ) g
N |HS Markit

retained by IHS Markit. //A\

/


https://ihsmarkit.com/about/contact-us.html



