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POLISH A SUBSTRATE MATERIAL WITH A FUNCTIONALIZED CHEMICAL
PLANARIZATION PAD 702

THE SUBSTRATE MATERIAL INCLUDES ONE OR MORE OF COPPER, COBALT,
GOLD, HAFNIUM, ZIRCONIUM, RHENIUM, NIOBIUM, MOLYBDENUM,
RUTHENIUM, TANTALUM, VANADIUM, TUNGSTEN, TAN, TIN, POLYSILICON,
OR SILICON 704

'

REGENERATE THE PAD BY APPLYING A REGENERATION SOLUTION
CONFIGURED TO BREAK BONDS BETWEEN THE FUNCTIONAL GROUPS AND
SUBSTRATE MATERIAL BONDED TO THE FUNCTIONAL GROUPS TO FORM
REMOVED MATERIAL 706

REACT THE SUBSTRATE MATERIAL WITH A STRIPPING AGENT CONFIGURED
TO BREAK THE BONDS BETWEEN THE FUNCTIONAL GROUPS AND THE
SUBSTRATE MATERIAL 708

REACT THE SUBSTRATE MATERIAL WITH DISSOLVED COMPLEXING
AGENT 710

FORM A METAL OXIDE 712

'

COMPLEX THE REMOVED MATERIAL IN DISSOLVED COMPLEXING AGENT TO
FORM DISSOLVED MATERIAL IN AN EFFLUENT PHASE 714

COMPLEX THE REMOVED MATERIAL WITH ONE OR MORE OF A HYDROXIDE,
AN ALCOHOL, AN ACID, AN AMINE, AN AZOLE, A MACROCYCLIC COMPOUND,
A SULFONATE, A SULFITE ESTER, POLY-DADMAC, MONO-DADMAC, A
PERSULFATE, AMMONIA, EDTA, DTPA, NTA, ETHYLENE DIAMINE, AN AMINO
ACID, IDS, EDDS, GLDA, OR MGDA 716

'

TOFIG. 7B
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RECOVER THE DISSOLVED MATERIAL FROM THE EFFLUENT PHASE 718

EXTRACT THE DISSOLVED MATERIAL VIA ONE OR MORE OF LIQUID-LIQUID
EXTRACTION, SOLVENT EXTRACTION, OR MEMBRANE SEPARATION 720

AN ACTIVE SOLVENT COMPONENT OF THE SOLVENT EXTRACTION
COMPRISES ONE OR MORE OF AN AMINE, AN ALKYL PHOSPHORIC ACID,
OR A SULFONATE 722

PERFORM THE SOLVENT EXTRACTION WITH A SOLUTION THAT
INCLUDES A MODIFIER 724

THE MODIFIER COMPRISES ONE OR MORE OF DI-BUTYL-BUTYL
PHOSPHONATE, PHOSPHINE OXIDE, TRIBUTYL PHOSPHATE, OR
ISOPROPYL ALCOHOL 726

EXTRACT THE DISSOLVED MATERIAL VIA AN ION PAIR EXTRACTION 72

EXTRACT THE DISSOLVED MATERIAL VIA A LIQUID MEMBRANE SYSTEM
OR A SURFACTANT LIQUID MEMBRANE SYSTEM 730

RECOVER AMETAL SPECIES IN A SINGLE STEP USING THE
SURFACTANT LIQUID MEMBRANE SYSTEM; OR RECOVER THE
METAL SPECIES IN A TWO-STEP PROCESS COMPRISING,
EXTRACTING THE METAL SPECIES FROM THE EFFLUENT INTO AN
ORGANIC SOLUTION VIA THE LIQUID MEMBRANE SYSTEM, AND
STRIPPING THE METAL SPECIES FROM THE ORGANIC SOLUTION
INTO AN AQUEOUS PHASE 732

EXTRACT A FIRST METAL SPECIES IN A FIRST EXTRACTION STAGE; AND
EXTRACT A SECOND METAL SPECIES IN A SECOND EXTRACTION STAGE 734

FIG. 7B



