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Abstract: A general protocol to transfer metal ions from an aqueous solution to a nonpolar organic
medium was developed recently, which involves mixing the aqueous solution of metal ions with an
ethanolic solution of dodecylamine (DDA), and extracting the coordinating compounds formed between
the metal ions and DDA into nonpolar organic medium, for example, toluene and hexane. The recent
advances of this strategy was reviewed and an expectation/evaluation for its future directions was made.
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Fig.1 Schematic for the ethanol mediated phase-transfer of noble metal ions from aqueous solution to a hydrocarbon phase

[(a). aqueous metal salt solution; (b). ethanolic 1-dodecanethiol solution; (c). mixture of aqueous metal salt solution and ethanolic 1-dodecanethiol solution;

(d). toluene; (e). mixture of toluene and ethanol-aqueous metal salt solution; (f). phase-transfer of noble metal ions to toluene]
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Tab.1 The phase transfer efficiency of metal ions from water

to toluene!™

SRET Co/  Cal HHEERE WM MG AR

(mg/L) (mg/l) BE/% ettt  WZE%
Mn(I)" 5494  0.06  99.89 908.09  3.56
Fe(I)® 5585 024  99.57 23156  5.84
Fe(Ill)" 5585 032 9943 17444  6.19
Co(Il) 5893 033 9944 17757  4.16
Ni(ll) 5869 0.12  99.80 499.00  7.24
Cu(ll)  63.55 050 9921 12558  3.09
Zn(Il) 6539  1.67 9744 38.06 428
Ru(Ill) 101.07 0.56 9945 180.82  7.46
Rh(IIl) 10291 1.88  98.17 53.64 3.58
Pd(Il) 10642 032 9970 33233  4.86
Ag() 107.87 0.17 9984 624.00  0.52

Cd(In)”® 11241  3.20 97.15  34.09 6.59
In(ID) 114.82  0.74 9936 155.25 5.62

Sn(II) 118.71 544 9542  20.83 8.47
Os(Il) 19020 1.86 99.02 101.04 8.97
Ir(I1D) 19222 240 98.75  79.00 4.56
Ir(IV) 19222 198 98.97  96.09 4.32
Pt(II) 195.08 1.58 99.19 122.46 4.93
PtIV)  195.08 1.36 99.30 141.86 2.46
Au(Ill) 19697 2.24 98.86  86.72 0.65
HgdI)  200.59  2.57 98.72  77.12 2.84
Pb(ID)* 20720 1.4l 99.32  146.06 5.30
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Fig.3 TEM image of monometallic, bimetallic, semiconductor, and composite nanomaterials synthesized

based on the general phase transfer protocol'
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Fig.4 TEM images of Ag, Au, Pt, and Rh nanoparticles transferred from aqueous phase to toluene

using the ethanol-mediated method!***"!
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Fig.5 Schematic illustration to show the displacement of
citrate from metal nanoparticle surface by dodecylamine®!
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