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Gulf LNG Solutions is an LNG-specialized engineering and technical consulting company. LNG and LNG
facilities remain its core professional focus. The company also applies process-engineering capability
across energy, oil and gas, petrochemicals, power generation, hydrogen, ammonia, and strategic-metal
value chains. Lithium is included because battery materials and energy storage are increasingly
important to resilient energy and industrial systems.

For Gulf LNG Solutions energy and process technology portfolio resources, visit
www.GulfLNGSolutions.com or contact Info@GulfLNGSolutions.com

Prepared by Gulf LNG Solutions based on publicly available information. © 2020-2026 Gulf LNG Solutions. All Rights Reserved.
Page 1 of 123



™
G u lfl L N G Lithium Value Chain | Technology Market and Project Risk Analysis

Contents

EXECULIVE SUITIITIATY....cucuiurueuieieeeetteseetststtstststststtststststsastststststssststssssssssssssssesesesesesesesesesesesssssesesesesesesesesenesssenssssensassenenens 4
Part I Lithium Value Chain RiSK ANALYSIS.....c.ccieverreerirenireneserisrerisesesresesmssssesssesessssesssessssssssesssssssssssssssessssssessssssssssesssssses 5
1 SCOPE ANA VAIUE CRAIN....ciuititeiitieeieteeeect ettt sttt sttt st st sttt st ea st sttt st nenensees 5
2 Lithium Resources and ProCess ROULES........cccuierieiiirnininniienriniteesesst st sssseesessssasssssssesesassssassesessssassases 6
3 Product Markets and Battery INTEETAtiON. .....cccccceurreeririrreerenenieeesisseresestsseseesesseseseessesesssssssesessssssesessssssssessssssessssans 7
4 O&M Cost and Reliability RiSK.......coeeueeeeeieieeeeeee ettt et sees e sesesesesesesesasesesanens 7
5 Technology Licensors EPC Firms and OEMS.........cccciiiirereeninininenenisieseseseeeeeesesesesesesestesssssssssssesesesesenensassssseses 8
6 United States MarKet ANALYSIS......cccciiiiireriieiieieeieeeseesesesesesesesesesesesesesestsasestsasssssessssssssssssssssssssssssssssssssssesssesessses 8
7 China MarKet ANALYSIS....ocerurererirereeireeirireeieieie ettt s e e e ettt annaes 9
8 ECONOMICS TIC QNd INVESIIMEIL. .. ...cueueueeeiieceeintrirtrteeet ettt et e st se e ettt st s e b b s s se e ne e eaeas 10
9 Environmental Social and Safety RiSK.......cccircrernieeceeeniceeee st sseenssesssesesesesessessssesssseseans 11
10 Project Development and EXECULIONL......ccccveierireererinrereesenisieesesseseesessssesessssssesessssssssesssssssessssssssassssssssesssssssessssns 12
11 Outlook and Strategic SIZNIICATICE.......ccicueerireeeireetr ettt sttt sttt bt sts 12
Part IIT Lithium Technical Commercial and Execution COMPENAiUML.........cccoeeeeererurirererererenierereneneneneneesesesesesesees 15
Expanded Technical COMPENAIUINL......cvcvuiiierineieeeenieeeeesseseeseessssesessessssssssesesssssesssssssssssssssssssssssssssssssssssssssnes 15
12 to 19 Resource process and battery material deSign Dasis.......cococoveerernrenrrenenrsreresenresereresesesesesesesesenens 17-24
20 to 26 EPC design equipment TIC and @XECULION.......c.ceeueureueureeeeeneeeeeeseeeeseeeseessseseesesesssesessseseseseenes 25-31
27 to 30 Safety operations and market deCiSION TOOLS........cccvcerrrrerineeerreeeiereereeeeree et sseseeesenessesaene 32-35
31 to 34 Review procurement cost and glosSary tEMPIALES........cccvcverreeerrrererirerererenerererereresesesesesesesesesesesesesesenens 36-39
Part IT Decision Toolkit Cards 1 through 81........cceireeeeeee et es 40
Decision Toolkit Cards 1 through 81.......coivriiirrecree et es e e snsnssenesens 40-121
Part IV Appendices References and Gulf LNG SOIUtiONS SUPPOTL.....cccceeirirerererererreeeiiresesesesssssseseseesssssesssssss 122
Appendix A Process BIOCK FIOW DIiaZIaIms........cccoceeeiinirererenererirereseeesesieieseseseeeeseeststsesesessssssssssessssseseneneasassssens 122
Appendix B References and Gulf LNG SOIUtIONS SUPPOTIt....cviiieerineririririnieieeeeesesesesesseseseesesesesesesassesesesesesenes 123
Gulf LNG Solutions POSition aNd SUPPOTt.......ccccerreeerrererrerereereirerecseseesesesaesseseseesesessesessessssesesssessssasessassessesesassens 123

Prepared by Gulf LNG Solutions based on publicly available information. © 2020-2026 Gulf LNG Solutions. All Rights Reserved.
Page 3 of 123



