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Copper-containing
waste etchants
(CCWEs) solution

eroemuls:ou

NaBH4

PCB Mannfactunng

Application

Heat transfer test with the
addition of Cu nanofluid

Cu nanoﬂid
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PCB waste etchants
storage tank (S)
Reactant (auto-control injection)
1. NaBH4
2. Triton X-100/n-hexanol/cyclohexane
(4/1/1, volumetric ratio)

1 1 Separator / Separator /
purifier 1 purifier 11

Copper recovery %

tank
: Hydrophilic
Hydrophoblc head
tail

~N——— Co-surfactant Copper nanoparticles

& Surfactant
37 Microemulsion (w/o = 7/1, vol/vol%)
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