
1,4-Butanediol and Tetrahydrofuran  April 2013 Report Contents 

 

 www.chemsystems.com 

CHEMSYSTEMS PERP PROGRAM 
PERP 2012-3 1,4-Butanediol and Tetrahydrofuran 

1 

A00101.0012.4103 

1,4-Butanediol and 
Tetrahydrofuran 

Table of Contents 

A Report by Nexant’s CHEMSYSTEMS  

Process Evaluation/Research Planning (PERP) Program 

PERP 2012-3– Published April 2013 

www.chemsystems.com 
 

Section Page 

1 Executive Summary .................................................................................................  1 

1.1 TECHNOLOGY LICENSING STATUS ......................................................  1 

1.2 STRATEGIC AND BUSINESS CONSIDERATIONS ................................  3 

1.3 TECHNOLOGY REVIEW ............................................................................  4 

1.4 PROCESS ECONOMICS ..............................................................................  4 

1.4.1 Process Benchmarking .......................................................................  4 

1.4.2 Regional Process Economics Comparison .........................................  5 

1.5 COMMERCIAL ANALYSIS ........................................................................  8 

1.5.1 BDO Supply/Demand ........................................................................  8 

1.5.2 THF Supply/Demand .........................................................................  9 

2 Introduction ..............................................................................................................  10 

2.1 HISTORICAL DEVELOPMENT .................................................................  10 

2.1.1 Acetylene-Based Technology (1930s – 1960s) .................................  13 

2.1.2 Beyond Acetylene-Based Production (1970s – 1990s) .....................  14 

2.1.3 Commoditization of BDO, THF, and Other Derivatives (2000 – 

present) ...............................................................................................  16 

2.2 BUSINESS DEVELOPMENTS ....................................................................  16 

2.2.1 Current State of Mature Technologies ...............................................  17 

2.2.2 Emerging Technologies and Innovation ............................................  19 

2.3 TECHNOLOGY HOLDERS AND LICENSING STATUS .........................  24 

http://www.chemsystems.com/


1,4-Butanediol and Tetrahydrofuran  April 2013 Report Contents 

 

 www.chemsystems.com 

CHEMSYSTEMS PERP PROGRAM 
PERP 2012-3 1,4-Butanediol and Tetrahydrofuran 

2 

A00101.0012.4103 

2.4 STRATEGIC AND BUSINESS CONSIDERATIONS ................................  25 

2.5 PHYSICAL AND THERMODYNAMIC PROPERTIES .............................  27 

2.6 SPECIFICATIONS ........................................................................................  27 

2.7 HEALTH HAZARDS ....................................................................................  28 

2.7.1 1,4 Butanediol ....................................................................................  28 

2.7.2 Tetrahydrofuran .................................................................................  28 

2.8 STORAGE AND TRANSPORTATION .......................................................  29 

2.8.1 1,4 Butanediol ....................................................................................  29 

2.8.2 Tetrahydrofuran .................................................................................  29 

3 Commercial Technologies .......................................................................................  31 

3.1 BUTADIENE ROUTE ..................................................................................  31 

3.1.1 Mitsubishi - Phasing-Out ...................................................................  31 

3.2 MALEIC ANHYDRIDE ROUTE .................................................................  31 

3.2.1 Davy Process Technology (DPT) ......................................................  31 

3.2.2 Process Chemistry ..............................................................................  32 

3.2.3 Process Description ............................................................................  34 

3.2.4 Process Features .................................................................................  38 

3.3 PROPYLENE (VIA ALLYL ALCOHOL) ROUTE .....................................  39 

3.3.1 Dairen .................................................................................................  39 

3.3.2 Developments in the Propylene (via Allyl Alcohol) Route ...............  44 

3.4 PROPYLENE OXIDE –BASED ROUTE .....................................................  44 

3.4.1 LyondellBasell ...................................................................................  44 

3.4.2 Developments in the Propylene Oxide-based route ...........................  56 

3.5 REPPE PROCESS – ACETYLENE-BASED ROUTE .................................  57 

3.5.1 Background ........................................................................................  57 

3.5.2 Process Chemistry ..............................................................................  59 

3.5.3 Process Description ............................................................................  62 

3.5.4 Process Features .................................................................................  69 

3.5.5 Developments in the Acetylene-Based Route ....................................  69 

4 Emerging Technologies ...........................................................................................  71 

4.1 METABOLIC PATHWAYS AND GENERAL FERMENTATION 

PROCESS ......................................................................................................  72 



1,4-Butanediol and Tetrahydrofuran  April 2013 Report Contents 

 

 www.chemsystems.com 

CHEMSYSTEMS PERP PROGRAM 
PERP 2012-3 1,4-Butanediol and Tetrahydrofuran 

3 

A00101.0012.4103 

4.1.1 Central Glucose Metabolism ..............................................................  73 

4.1.2 Fermentative Pathways to Succinate .................................................  77 

4.1.3 Fermentative Pathways to 1,4-Butanediol .........................................  82 

4.1.4 General Fermentation Considerations ................................................  90 

4.2 INDIRECT ROUTE TO BDO (I.E., VIA FERMENTATION ROUTE 

TO SUCCINIC ACID) ..................................................................................  91 

4.2.1 BioAmber / DuPont / Evonik .............................................................  92 

4.2.2 Myriant / Davy Process Technology ..................................................  103 

4.3 DIRECT FERMENTATION ROUTE - GENOMATICA ............................  116 

4.3.1 Process Description ............................................................................  118 

4.3.2 Process Features .................................................................................  124 

4.4 EMBRYONIC TECHNOLOGIES ................................................................  125 

4.4.1 Via Polyhydroxyalkanoates ...............................................................  125 

4.4.2 Via Malic Acid ...................................................................................  128 

5 Process Economics ...................................................................................................  129 

5.1 COSTING BASIS ..........................................................................................  129 

5.1.1 Investment Basis ................................................................................  129 

5.1.2 Pricing Basis ......................................................................................  129 

5.1.3 Cost of Production Basis ....................................................................  131 

5.2 PROCESS BENCHMARKING .....................................................................  132 

5.2.1 Cost of Producing BDO via DPT’s Maleic Anhydride Process ........  132 

5.2.2 Cost of Producing BDO via the Allyl Alcohol Process .....................  139 

5.2.3 Cost of Producing BDO via the Propylene Oxide Process ................  143 

5.2.4 Cost of Producing BDO from Acetylene ...........................................  147 

5.2.5 Cost of Producing BDO from Butadiene ...........................................  151 

5.3 COST OF PRODUCING BDO VIA FERMENTATION ROUTES .............  153 

5.3.1 BDO Production via Succinic Acid ...................................................  153 

5.3.2 Direct Fermentation of Sugars to BDO .............................................  157 

5.4 COMPARISON OF PROCESSES TO PRODUCE BDO .............................  161 

5.5 SENSITIVITY ANALYSES .........................................................................  162 

5.5.1 Feedstock Price Sensitivity ................................................................  162 

5.5.2 Plant Scale Sensitivity ........................................................................  163 



1,4-Butanediol and Tetrahydrofuran  April 2013 Report Contents 

 

 www.chemsystems.com 

CHEMSYSTEMS PERP PROGRAM 
PERP 2012-3 1,4-Butanediol and Tetrahydrofuran 

4 

A00101.0012.4103 

5.6 REGIONAL COST OF PRODUCTION ESTIMATES ................................  164 

5.7 COST OF PRODUCING TETRAHYDROFURAN (THF) ..........................  182 

5.7.1 Key Mass and Energy input/output Considerations ...........................  182 

5.7.2 Process Economics .............................................................................  183 

6 1,4-Butanediol End-Use Analysis ...........................................................................  186 

6.1 TETRAHYDROFURAN (THF) ....................................................................  187 

6.1.1 THF as a Resin Solvent ......................................................................  188 

6.1.2 THF as a Reaction Solvent or Starting Material ................................  190 

6.2 POLYBUTYLENE TEREPHTHALATE (PBT) ..........................................  192 

6.2.1 Properties of PBT ...............................................................................  193 

6.2.2 Industrial Applications of PBT ..........................................................  194 

6.2.3 Developments in PBT Products .........................................................  196 

6.3 GAMMA-BUTYRLACTONE (GBL) ...........................................................  196 

6.3.1 N-Methyl Pyrrolidone (NMP) ............................................................  197 

6.3.2 2-Pyrrolidone .....................................................................................  198 

6.3.3 N-Vinyl Pyrrolidone (NVP) ...............................................................  198 

6.4 POLYURETHANE THERMOPLASTIC ELASTOMERS AND FIBERS ..  199 

6.4.1 Thermoplastic Polyurethanes .............................................................  199 

6.4.2 Castable Polyurethanes ......................................................................  200 

6.4.3 Reaction Injection Molding ...............................................................  201 

6.5 COPOLYESTER-ETHER THERMOPLASTIC ELASTOMERS ................  202 

7 1,4-Butanediol Regional Market Analysis .............................................................  204 

7.1 GLOBAL OVERVIEW .................................................................................  204 

7.1.1 Consumption ......................................................................................  204 

7.1.2 Supply ................................................................................................  206 

7.1.3 Supply, Demand, and Trade ...............................................................  207 

7.2 NORTH AMERICA ......................................................................................  209 

7.2.1 Consumption ......................................................................................  209 

7.2.2 Supply ................................................................................................  210 

7.2.3 Supply, Demand, and Trade ...............................................................  210 

7.3 WESTERN EUROPE ....................................................................................  212 



1,4-Butanediol and Tetrahydrofuran  April 2013 Report Contents 

 

 www.chemsystems.com 

CHEMSYSTEMS PERP PROGRAM 
PERP 2012-3 1,4-Butanediol and Tetrahydrofuran 

5 

A00101.0012.4103 

7.3.1 Consumption ......................................................................................  212 

7.3.2 Supply ................................................................................................  212 

7.3.3 Supply, Demand, and Trade ...............................................................  213 

7.4 ASIA PACIFIC (EXCLUDING CHINA) .....................................................  214 

7.4.1 Consumption ......................................................................................  214 

7.4.2 Supply ................................................................................................  215 

7.4.3 Supply, Demand, and Trade ...............................................................  216 

7.5 CHINA ...........................................................................................................  217 

7.5.1 Consumption ......................................................................................  217 

7.5.2 Supply ................................................................................................  218 

7.5.3 Supply, Demand, and Trade ...............................................................  220 

7.6 REST OF THE WORLD (ROW) ..................................................................  222 

7.6.1 Consumption ......................................................................................  222 

7.6.2 Supply ................................................................................................  222 

7.6.3 Supply, Demand, and Trade ...............................................................  222 

8 Tetrahydrofuran Regional Market Analysis .........................................................  224 

8.1 GLOBAL .......................................................................................................  224 

8.1.1 Consumption ......................................................................................  224 

8.1.2 Supply ................................................................................................  225 

8.1.3 Supply, Demand, and Trade ...............................................................  226 

8.2 NORTH AMERICA ......................................................................................  227 

8.2.1 Consumption ......................................................................................  227 

8.2.2 Supply ................................................................................................  228 

8.2.3 Supply, Demand, and Trade ...............................................................  228 

8.3 WESTERN EUROPE ....................................................................................  229 

8.3.1 Consumption ......................................................................................  229 

8.3.2 Supply ................................................................................................  230 

8.3.3 Supply, Demand, and Trade ...............................................................  230 

8.4 ASIA (EXCLUDING CHINA) ......................................................................  231 

8.4.1 Consumption ......................................................................................  231 

8.4.2 Supply ................................................................................................  232 



1,4-Butanediol and Tetrahydrofuran  April 2013 Report Contents 

 

 www.chemsystems.com 

CHEMSYSTEMS PERP PROGRAM 
PERP 2012-3 1,4-Butanediol and Tetrahydrofuran 

6 

A00101.0012.4103 

8.4.3 Supply, Demand, and Trade ...............................................................  232 

8.5 CHINA ...........................................................................................................  234 

8.5.1 Consumption ......................................................................................  234 

8.5.2 Supply ................................................................................................  234 

8.5.3 Supply, Demand, and Trade ...............................................................  235 

8.6 REST OF THE WORLD (ROW) ..................................................................  237 

8.6.1 Consumption ......................................................................................  237 

8.6.2 Supply ................................................................................................  237 

8.6.3 Supply, Demand, and Trade ...............................................................  237 

9 Glossary ....................................................................................................................  239 

10 References .................................................................................................................  242 

 
 
Appendix Page 
 
A Feedstock Cost of Production .................................................................................  A-1 

B Definitions of Capital Cost Terms Used in Process Economics ...........................  B-1 

C Definitions of Operating Cost Terms Used in Process Economics ......................  C-1 

D PERP Program Title Index (2003 - 2012) ..............................................................  D-1 

 

 
 



1,4-Butanediol and Tetrahydrofuran  April 2013 Report Contents 

 

 www.chemsystems.com 

CHEMSYSTEMS PERP PROGRAM 
PERP 2012-3 1,4-Butanediol and Tetrahydrofuran 

7 

A00101.0012.4103 

Figure Page 
 
1.1 1,4-Butanediol Value Chain .......................................................................................  1 

1.2 BDO Process Comparison .........................................................................................  5 

1.3 BDO Regional Competitiveness (2017) ....................................................................  7 

2.1 BDO/THF Technology Timeline (1930s – 1970s) ....................................................  11 

2.2 BDO/THF Technology Timeline (1970s – Date) ......................................................  12 

2.3 Current Developers of Bio-BDO and Derivatives Technologies ..............................  20 

3.1  Davy Process Maleic Anhydride Esterification and Hydrogenation .........................  35 

3.2  Davy Process Separation and Purification .................................................................  37 

3.3  Allyl Alcohol via Propylene Acetoxylation and Hydrolysis .....................................  41 

3.4  Propylene Oxide Isomerization  to Allyl Alcohol .....................................................  48 

3.5  4-Hydroxybutyraldehyde via Allyl Alcohol Hydroformylation ................................  50 

3.6  1,4-Butanediol via  4-Hydroxybutraldehyde Hydrogenation ....................................  53 

3.7  Synthesis of 1,4-Butynediol from Acetylene and Formaldehyde ..............................  64 

3.8  Hydrogenation of 1,4-Butyne Diol to 1,4-Butanediol ...............................................  65 

3.9  Tetrahydrofuran via Butanediol Dehydration ............................................................  68 

4.1 Overview of Bio-based Routes to BDO .....................................................................  71 

4.2 Butanediol Bioroute Map ...........................................................................................  73 

4.3 Central Glucose Metabolism in a Typical Cell ..........................................................  75 

4.4 Oxidative and Reductive TCA Branches ...................................................................  77 

4.5 Central Glucose Metabolism in E. coli ......................................................................  79 

4.6 Engineered Route to Succinate ..................................................................................  82 

4.7 Reported Pathways to BDO .......................................................................................  84 

4.8 Engineered Metabolic Pathways to 4-HB and BDO in E. coli ..................................  88 

4.9 Illustration of Wood-Ljungdahl Pathway ..................................................................  89 

4.10 BioAmber Partnership Overview ...............................................................................  92 

4.11 BioAmbers’ Assumed Pathways to Succinic Acid ....................................................  96 

4.12  BioAmber Fermentation  Process Flow Diagram ......................................................  97 

4.13  BioAmber Succinic Acid Recovery  Process Flow Diagram ....................................  100 

4.14 Myriant Partnership Overview ...................................................................................  103 

4.15 Myriant’s Route to Succinic Acid ..............................................................................  106 



1,4-Butanediol and Tetrahydrofuran  April 2013 Report Contents 

 

 www.chemsystems.com 

CHEMSYSTEMS PERP PROGRAM 
PERP 2012-3 1,4-Butanediol and Tetrahydrofuran 

8 

A00101.0012.4103 

4.16  Myriant’s Succinic Acid Process (Simple Flow Diagram) ........................................  109 

4.17  Myriant/DPT’s  Esterification and Hydrogenation ....................................................  111 

4.18  Davy Process Separation and Purification .................................................................  114 

4.19 Genomatica’s Partnership Overview .........................................................................  118 

4.20  Genomatica’s BDO Fermentation Process (Simple Flow Diagram) .........................  121 

4.21  Genomatica’s BDO Recovery Process (Simple Flow Diagram) ...............................  123 

4.22 Main Pathways to P4HB identified in E. coli ............................................................  126 

4.23  Engineered Metabolic Pathways to P4HB in E. coli ................................................  128 

5.1 Davy Process Technology Key Input/Output Considerations for BDO production ..  134 

5.2 Davy Process Technology Key Input/Output Considerations for BDO production ..  134 

5.3 Dairen Key Input/Output Considerations for BDO production .................................  140 

5.4 LyondellBasell Technology Key Input/Output Considerations for BDO 

production ..................................................................................................................  144 

5.5 Reppe Technology Key Input/Output for BDO production ......................................  148 

5.6 Myriant/Davy Process Technology Key Input/Output Considerations for BDO 

Production ..................................................................................................................  154 

5.7 Genomatica’s Key Input/Output Considerations for BDO production ......................  158 

5.8 BDO Process Comparison .........................................................................................  161 

5.9 BDO Production Cost Sensitivity to Feedstock Cost ................................................  163 

5.10 BDO Production Cost Sensitivity to Capital Cost .....................................................  163 

5.11 BDO Regional Competitiveness (2017) ....................................................................  180 

5.12 Key Input/Output Considerations for THF production ..............................................  183 

6.1 1,4-Butanediol Value Chain .......................................................................................  186 

7.1 Global BDO End-Uses ...............................................................................................  204 

7.2 Global Breakdown of BDO Consumption .................................................................  205 

7.3 Global BDO Capacity by Region ..............................................................................  207 

7.4 Global BDO Supply and Demand..............................................................................  208 

7.5 North America BDO End-Uses .................................................................................  209 

7.6 North America BDO Supply and Demand ................................................................  211 

7.7 Western Europe BDO End-Uses ................................................................................  212 

7.8 Western Europe BDO Supply and Demand ...............................................................  214 

7.9 Asia (excluding China) BDO End-Uses ....................................................................  215 



1,4-Butanediol and Tetrahydrofuran  April 2013 Report Contents 

 

 www.chemsystems.com 

CHEMSYSTEMS PERP PROGRAM 
PERP 2012-3 1,4-Butanediol and Tetrahydrofuran 

9 

A00101.0012.4103 

7.10 Asia Pacific (excluding China) BDO Supply and Demand .......................................  217 

7.11 China BDO End-Uses ................................................................................................  218 

7.12 China BDO Supply and Demand ...............................................................................  221 

7.13 ROW BDO Supply and Demand ...............................................................................  223 

8.1 Regional THF Consumption, 2012 ............................................................................  225 

8.2 Regional THF Capacity .............................................................................................  226 

8.3 Global THF Supply and Demand ..............................................................................  227 

8.4 North America THF Supply and Demand .................................................................  229 

8.5 Western Europe THF Supply and Demand ...............................................................  231 

8.6 Asia (excluding China) THF Supply and Demand ....................................................  233 

8.7 China THF Supply and Demand ................................................................................  236 

8.8 ROW THF Supply and Demand ................................................................................  238 

 
 
  



1,4-Butanediol and Tetrahydrofuran  April 2013 Report Contents 

 

 www.chemsystems.com 

CHEMSYSTEMS PERP PROGRAM 
PERP 2012-3 1,4-Butanediol and Tetrahydrofuran 

10 

A00101.0012.4103 

Table Page 
 
1.1 Conventional Technology Holders and Licensors .....................................................  2 

1.2 Emerging Biosynthetic Technology Holders and Developmental Status ..................  3 

1.3 Plants Considered - 2017 ...........................................................................................  6 

1.4 Global BDO Supply and Demand..............................................................................  9 

1.5 Global THF Supply and Demand ..............................................................................  9 

2.1 Conventional Technology Holders and Licensors .....................................................  24 

2.2 Emerging Biosynthetic Technology Holders and Developmental Status ..................  25 

2.3 Strategic/Business Considerations .............................................................................  26 

2.4 Key Physical and Thermodynamic Properties of BDO .............................................  27 

2.5 Key Physical and Thermodynamic Properties of THF ..............................................  27 

2.6 Typical Commercial Specification for BDO .............................................................  28 

2.7 Typical Commercial Specification for THF ..............................................................  28 

3.1 Selected Patent Applications for the Production of BDO from Propylene Oxide .....  57 

3.2 Selected Patent Applications for the Production of BDO from Propylene Oxide .....  70 

4.1 Glycolysis and TCA Cycle (Successive Enzymatic Reactions) ................................  74 

4.2 Assumed Biocatalyst Genetic Modifications for a Succinate Pathway .....................  81 

4.3 Characteristics of Pathways to BDO via 4-HB in E. coli ..........................................  85 

4.4 Genomatica’s Assumed Biocatalyst Genetic Modifications ......................................  87 

4.5 Myriant’s Biocatalyst Characteristics ........................................................................  105 

4.6 Genomatica Growth Medium ....................................................................................  120 

5.1 Prices of Raw Materials, Products, Utilities and Labor .............................................  130 

5.2 Cost of Production Estimate: 1,4-Butanediol  

Process: DPT Maleic Anhydride Hydrogenation, 4:1 BDO to THF Output .............  137 

5.3 Cost of Production Estimate: 1,4-Butanediol  

Process: DPT Maleic Anhydride Hydrogenation, 1:1 BDO to THF Output .............  138 

5.4 Cost of Production Estimate: 1,4-Butanediol  

Process: Hydroformylation of Allyl Alcohol .............................................................  142 

5.5 Cost of Production Estimate: 1,4-Butanediol  

Process: Propylene Oxide Isomerization and Hydroformylation ..............................  146 

5.6 Cost of Production Estimate: 1,4-Butanediol  

Process: Reppe Chemistry followed by Hydrogenation of Acetylene .......................  150 



1,4-Butanediol and Tetrahydrofuran  April 2013 Report Contents 

 

 www.chemsystems.com 

CHEMSYSTEMS PERP PROGRAM 
PERP 2012-3 1,4-Butanediol and Tetrahydrofuran 

11 

A00101.0012.4103 

5.7 Cost of Production Estimate: 1,4-Butanediol  

Process: Butadiene Acetoxylation .............................................................................  152 

5.8 Cost of Production Estimate: 1,4-Butanediol  

Process: Myriant/DPT – Fermentation of Sugars to Succinic Acid Followed by 

Esterification/Hydrogenation .....................................................................................  156 

5.9 Cost of Production Estimate: 1,4-Butanediol  

Process: Genomatica, Fermentation of Dextrose .......................................................  160 

5.10 Plants Considered - 2017 ...........................................................................................  164 

5.11 Prices of Raw Materials, Products, Utilities and Labor .............................................  166 

5.12 Cost of Production Estimate: 1,4-Butanediol in USGC; Forecast 2017  

Process: Reppe ...........................................................................................................  167 

5.13 Cost of Production Estimate: 1,4-Butanediol in USGC; Forecast 2017  

Process: Hydrogenolysis of Succinic Acid (as Characterized by Myriant/DPT 

Process) ......................................................................................................................  168 

5.14 Cost of Production Estimate; 1,4 –Butanediol in USGC; Forecast 2017  

Process: Direct Fermentation of Sugars (as Characterized by Genomatica 

Process) ......................................................................................................................  169 

5.15 Cost of Production Estimate: 1,4-Butanediol in Germany; Forecast 2017  

Process: Reppe ...........................................................................................................  170 

5.16 Cost of Production Estimate: 1,4-Butanediol in Germany; Forercast 2017 

Process: Propylene Oxide Hydroformylation (as Characterized by 

LyondellBasell Process) .............................................................................................  171 

5.17 Cost of Production Estimate: 1,4-Butanediol in Germany; Forercast 2017 

Process: Direct Fermentation of Sugars (as Characterized by Genomatica 

Process) ......................................................................................................................  172 

5.18 Cost of Production Estimate: 1,4-Butanediol in Thailand; Forecast 2017  

Process: Hydrogenolysis of Succinic Acid (as Characterized by Myriant Process) ..  173 

5.19 Cost of Production Estimate: 1,4-Butanediol in Thailand; Forecast 2017  

Process: Direct Fermentation of Sugars (as Characterized by Genomatica 

Process) ......................................................................................................................  174 

5.20 Cost of Production Estimate: 1,4-Butanediol in Taiwan; Forecast 2017  

Process: AllylAlcohol Hydroformylation (as Characterized by Dairen Process) ......  175 

5.21 Cost of Production Estimate: 1,4-Butanediol in Malaysia; Forecast 2017  

Process: Hydrogenation of Maleic Anhydride (as Characterized by DPT Process) ..  176 

5.22 Cost of Production Estimate: 1,4-Butanediol in Japan; Forecast 2017  

Process: Acetoxylation of Butadiene (as Characterized by Mitsubishi Process) ......  177 

5.23 Cost of Production Estimate: 1,4-Butanediol in China; Forecast 2017  

Process: Reppe ...........................................................................................................  178 



1,4-Butanediol and Tetrahydrofuran  April 2013 Report Contents 

 

 www.chemsystems.com 

CHEMSYSTEMS PERP PROGRAM 
PERP 2012-3 1,4-Butanediol and Tetrahydrofuran 

12 

A00101.0012.4103 

5.24 Cost of Production Estimate: 1,4-Butanediol in Israel; Forecast 2017  

Process: Hydrogenation of Maleic Anhydride (as Characterized by DPT Process) ..  179 

5.25 Regional Competitiveness Cost Summary (2017) .....................................................  180 

5.26 Cost of Production Estimate: Tetrahydrofuran ..........................................................  185 

6.1 GBL and Derivatives Applications ............................................................................  197 

7.1 Global BDO Consumption By Region ......................................................................  206 

7.2 Global BDO Supply and Demand..............................................................................  208 

7.3 North America BDO Capacity ...................................................................................  210 

7.4 North America BDO Supply and Demand ................................................................  211 

7.5 Western Europe BDO Capacity .................................................................................  213 

7.6 Western Europe BDO Supply and Demand ...............................................................  213 

7.7 Asia (excluding China) BDO Capacity ......................................................................  216 

7.8 Asia Pacific (excluding China) BDO Supply and Demand .......................................  216 

7.9 China BDO Capacity .................................................................................................  220 

7.10 China BDO Supply and Demand ...............................................................................  221 

7.11 Rest of the World BDO Capacity ..............................................................................  222 

7.12 ROW BDO Supply and Demand ...............................................................................  222 

8.1 Regional THF Consumption ......................................................................................  225 

8.2 Global THF Supply and Demand ..............................................................................  227 

8.3 North America THF Capacity ....................................................................................  228 

8.4 North America THF Supply and Demand .................................................................  229 

8.5 Western Europe THF Capacity ..................................................................................  230 

8.6 Western Europe THF Supply and Demand ...............................................................  231 

8.7 Asia Pacific (excluding China) THF Capacity ..........................................................  232 

8.8 Asia (excluding China) THF Supply and Demand ....................................................  233 

8.9 China THF Capacity ..................................................................................................  235 

8.10 China THF Supply and Demand ................................................................................  236 

8.11 Rest of the World THF Capacity ...............................................................................  237 

8.12 ROW THF Supply and Demand ................................................................................  237 

 
  



1,4-Butanediol and Tetrahydrofuran  April 2013 Report Contents 

 

 www.chemsystems.com 

CHEMSYSTEMS PERP PROGRAM 
PERP 2012-3 1,4-Butanediol and Tetrahydrofuran 

13 

A00101.0012.4103 

 

CHEMSYSTEMS  
PERP PROGRAM

  

 
www.chemsystems.com 

 
 

The ChemSystems Process Evaluation/Research Planning (PERP) program is 
recognized globally as the industry standard source for information relevant to 
the chemical process and refining industries.  PERP reports are available as a 
subscription program or on a single report basis. 

 
 

Contact Details: 
 

London:  Dr. Alexander Coker, Manager, PERP Program 
Phone: + 44-(20)-7950-1570, e-mail: acoker@nexant.com 
 
New York: Heidi Junker Coleman, Global Programs Support Manager 
Phone: + 1-914-609-0381, e-mail: hcoleman@nexant.com 
 
Shanghai:  Dr. Y. Larry Song, General Manager, Nexant China 
Phone:  +86 21 6182 6791, e-mail: ylsong@nexant.com 
 

Nexant, Inc. (www.nexant.com) is a leading management consultancy to the global energy, chemical, and related industries. For over 38 years, 
ChemSystems has helped clients increase business value through assistance in all aspects of business strategy, including business intelligence, project 
feasibility and implementation, operational improvement, portfolio planning, and growth through M&A activities.  Nexant has its main offices in 
San Francisco (California), White Plains (New York), and London (UK), and satellite offices worldwide. 

 

Copyright © by Nexant Inc. 2013.  All Rights Reserved. 

 

 

mailto:acoker@nexant.com
mailto:hcoleman@nexant.com

