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Thank you to all those that provided inputs for this year’s report. Most of those that
participated wished to remain anonymous. They included all major chemical suppliers in
addition to large US end users. Other information obtained for this report was gleaned

from industry conferences, technical experts, and literature in the public domain.

Readers Note: This report represents the interpretation and analysis of information generally available to the
public or released by responsible agencies or individuals. Data was obtained from sources considered reliable.
However, accuracy or completeness is not guaranteed.

Wet Chemicals Page 2 of 121
Copyright 2011 Techcet CA, LLC. #WetChemTOC2011LS



1

Table of Contents

Page #

EXECUTIVE SUMMARY ...ttt e et e e et e e e eeaanns 7
TLT IMBIKEL 7
1.2 Suppliers and REQIONS .........uuuuumuuiiiiiiiiiiiiiineeanaenesasnnnnnnnnnnnnnnnnnnnnes 7
1.3 SUPPIY ISSUEBS ..ottt e e e e et e e e e e e e e eeaaanaanas 8
1.4 Environmental, Health, and Safety ...........ccccooviiiiiiiiiiii e 9
INTRODUGCTION ..ottt e e e e e e e e e e e e e e ennnn e 10
2.1 Definition of Basic Wet Chemicals BUlK.............c.oooiiiiiieiiiiiiccceee e 10
2.2 Worldwide Chemicals Market...........ooocuuiiiiiiiiiiiiieee e 10
2.2.1 Growth in the US ... 14
2.2.2 CRN@ ..ttt a e e 15
2.2.3The Middle EaSL........ccoiiiiiiiiiiiiiiee e 16
MARKET RESULTS ..ottt e e e e e enne e eenes 18
3.1 Market Share By ReQION.......coooiiiiiiiiiiiiiee e 19
3.2 US Wet Chemical Market Shares..........cccooiiiiiiiiiiiiiieee e 20
3.3 Worldwide Wet Chemical Market Shares .............cceeveiiiiiiiiiiiiiiee 20
SUPPLY CHAIN ISSUES ... e eeeenans 23
S B o |0 [ 0Tl ] o] ¢ o3 Y o [ SRR 23
4.2 Solvents and the Petrochemical Market ............cccoooiiiiiiiiiiiiiiiieeee e 24
4.3 US Petroleum or Gas Availability ..........c..uuuiiiiiiiiiiiiiiee e 25
4.4 Phosphoric Acid and Phosphor ROCK ..........ccoviiiiiiiiiiii e 30
4.4.1 Phosphor Rock MiniNg OULIOOK .............euviiiiiiiiiiiiiiiiiiiiieieeeeeeeeeeeeeeeeeeeee 32
o e 10 ] o] 1] £ (o Y o [ ST 32
4.4.3 Phosphoric Acid Supply Chain and Distribution.....................evvvveiiveennee. 36

4.5 HF and the Fluorspar SuUpply Chain ..........ccoooviiiiiiiiiiiieeceeece e 37
Wet Chemicals Page 3 of 121

Copyright 2011 Techcet CA, LLC. #WetChemTOC2011LS



4.5 1HF APPIICALIONS ... 37

4.5.2 Fluorspar Trade and ProducCtion..........cccooeeeiiiiieiiiiiiie e 38
4.5.3HF Pricing and ChiN@ .......ccoooeieeieeeeeeeeeeeeee e 39
WET CHEMICAL CLEANING TECHNOLOGY .....cuuiiiiiiieeeiiiiiiiiiiieee e essivneeeee e 43
5.1 Tool Configuration & BatCh SiZe.............uuuuiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiieeeees 44
5.2 ChemiCal DEIIVEIY .....ccoiiiiecee e e e e e eeaaees 46
5.3 MecChaniCal ENEIQY ...... ... 48
VLY - 1= g 0 Y o S USPPSPPN 49
5.5 Chemical Supply and Management...............uuuueuuueiimiimiiiiiiiiiiiiiiiieeenees 50
5.7 Future Trends in Wet Cleaning.........coovvuuuiiiiiie e e e e e eeennns 51
5.8 Condensed Gas AREIMALIVES...........uuuuuuiiiiiiiiiiiiiiiiii e 52
5.9 Other ARREINALIVES. ... ..uuuiiiiiiii e 54
MAKERS AND SUPPLIERS ... 55
ENVIRNOMENTAL, HEALTH AND SAFETY oottt 57
A0 S o = O 57
7.5 Korea REACH-LIKE Programi..........ccooviiiiiiiiiiii i e e e e 58
7.6 World Semiconductor COUNCIl .......ccoivviiiiiiiiiie e e e e e e eeeees 58
7.7 Green House Gas Reporting Impact on US Businesses (this section also
appears in Techcet's Electronic Gases REpPOrt) .....ccccveeevvevveiviiiiiiieeeeeeeeiiiinnnn, 61
COMPANY PROFILES AND NEWS ... 65
8.1 AIr LiQUIde (SUPPHET) .. e 65
ST 7 AN Y SRRSO 68
8.3 Bluestar New Chemical Material Co., Ltd. ......ocuvviviiiiiiiie e 72
8.4 Dongwoo Fine Chemicals, Ltd. (Korea only) ...........cceeeiiiiieiiiiieiiiiii e 74
8.5 DOW CHEMUCAI .....uuuieeieiieiiei e e e e e e e e e e e e e eeeeaene 76
8.6 Eastman Chemical COMPANY ......ccccoiiiiiiiiiiiie e e e e e e eeaans 80
8.7 FujiFilm EIectroniC MaterialS.............uuuuuuuiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii e 82
8.8 General Chemical Performance Products LLC (now owned by KMG) ............. 85
8.9 Honeywell International INC. .............uuuuuiiiiiiiiiiiiii e 86
8.10Israel ChemiCalS LEA. ........uuuuuuuuiiiiiiiiiiiiiiiiiiiiiiiiiiieieeieeeer e nsanesnnnnnnannnnes 89
8.11 KMG Chemicals Inc. (and General Chemical)............cccccuumimiiiiiiiiiiiiiiiiiiiiiiinne 91
Wet Chemicals Page 4 of 121

Copyright 2011 Techcet CA, LLC. #WetChemTOC2011LS



8.12Kanto ChemicCal CoO., INC.......couniiiiiie e e e e e e e 93

8.13 Mallinckrodt Baker, INC. / AVANTOX .............iiiiiieiiiiieeice e eeaaans 95

8.14 Mitsubishi Gas Chemical Group, INC. ........ciiiiiiiiiiiiieie e 99

.15 OM GrOUPD, INC ittt e e e aa s 103

8.16 Rudong Zhenfeng Yiyang Chemical Co., Ltd. .............cuuuiimiiiiiiiiiiiiiiiiiiiiiiiinns 105
APPENDIX A: WET CHEM SUPPLIERS AND MAKERS UNABRIDGED, 2009......... 106
APPENDIX B: HOMELAND SECURITY CRITICAL INFRASTRUCTURE:

CHEMICAL SECURITY ittt e e et s e e e e e e e e e e e e e e 111

List of Figures

Page #

Figure 1: Biggest Operating Profit Winners and LOSErS .........cccooeeeeeviiiiiiiiiiiee e 11
FIQUIE 2: US GDP ..ttt 14
Figure 3: Asian Country GDP COMPAriSON............uuuiiiiieeiieiiiiiiiie e e e e e e eeeeeeeanns 15
Figure 4: World Wide Acids, Bases and Solvents Revenues for ICS............ccceeevvvevinnees 18
Figure 2: Semiconductor Process Chemicals - Regional Market Share 2010............... 19
Figure 5: US Petroleum Consumption and Dependence on Imports...............eevvvveeneeee. 25
Figure 6: US Natural Gas ProdUCHiON ...........cooiviiiiiiiii e e e e eeeaens 28
Figure 7: Worldwide Spot Market Petroleum Price HiStory..........ccccccvvvviiiiiiiiiiiiiiinnnnn. 29
Figure 8: World Fertilizer USE DY TYP.. ..o i 31
Figure 9: Phosphor Rock Production 2010..........ccceviiiiiiiiiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeeeeeeeee 33
Figure 10: Phosphate Rock Processing to End Use Product ..............ccovviiieeieeeenieninnn, 34
Figure 11: Worldwide Fluorspar Production 2010 ...........ccouviiiiiiiiiiiiiiiiiiiieiiieeeeeeeeeeeeee 39
Figure 12: Fluorspar Pricing History FOB China ............coouviiiiiiiiiiiieiiiie e 40
Figure 13: Fujifilm Operational Income by Regional............cccccovviiiiiiiiiiiiiiiiiie 84
Figure 14: Fuijifilm Regional Sales HiStory..............ooiiiiiiiiiiieie e 84
Wet Chemicals Page 5 of 121

Copyright 2011 Techcet CA, LLC. #WetChemTOC2011LS



List of Tables

Page #
Table 1: Top 10 Worldwide Chemical Companies Growth Statistics 2010/2009........... 12
Table 2: Worldwide Chemical Industry Growth ............cccooeeiiiiiiiiiiiii e 13
Table 3: Middle Eastern Petroleum Projects ... 17
Table 4: Worldwide Acids, Bases and Solvents Revenues and Growth........................ 18
Table 5: Wet Chemical Market Share Ranking - US ..., 20
Table 6: Worldwide Wet Chemicals Market RanKing............ccoovvvviiiiiiiieeeeeeeecceeeee e 21
Table 7: Semiconductor Wet Chemical Regional Market Leaders and
Approximate Market SNAreS........ccooeeeeiiiiiiiiiiii e 22
Table 8: Wet Chemical Suppliers for Selected Chemicals .............ccceiieeiiiiiiiiiiiiiiinnnnn. 56
Table 9: Air Liquide Sales and Earnings ........cccooiiiviiiiiiiiiii e 66
Table 10: BASF Sales and EarningsS .......ccooooeeiiieeee e 70
Table 11: Sumitomo Sales and EarNingsS .........cccooviviiiiiiiiiieeeeeeeeee e 75
Table 12: Dow Sales and Earnings .........cooooeooiiiiiieeeeee 77
Table 13: Eastman Sales and EarNingsS .........cccooiiiiiiiiiiiii e 81
Table 14: FujiFilm Sales and EarningsS..........coooooriiiieiiieeeeeeeeeeeeeeeeeee e 83
Table 15: Honeywell Sales and EarNingsS.........ccoovviiiiiiiiiii e 87
Table 16: ICL-PP Sales and EarningS.........ccooooiiieiieeeeeeeeeeeeeeee e 90
Table 17: KMG Sales and EarningsS ..........uciiiiieeiiiiiiiiiiis e et e e e e et e e e 92
Table 18: Mitsubishi Sales and Earnings ... 100
Table 19: OM Group Sales and EarningS.........cccovviiuuiiiiiiiee e 104
Table A-1: Wet Chemical Suppliers, Purifiers, and Makers for Selected
ChEmMICAIS ...ooiiiiiiiiii e 106
Wet Chemicals Page 6 of 121

Copyright 2011 Techcet CA, LLC. #WetChemTOC2011LS



