minerals ﬁn\n\w

Supporting Information

Sorption of Differently Charged Gold Nanoparticles
on Synthetic Pyrite

Suxing Luo 2, Xin Nie !, Meizhi Yang 1?2, Yuhong Fu 3, Ping Zeng 2 and Quan Wan **

1 State Key Laboratory of Ore Deposit Geochemistry, Institute of Geochemistry, Chinese Academy of
Sciences, Guiyang 550081, China; luosuxing123123@163.com (S.L.); niexin2004@163.com (X.N.);
yangmeizhi@mail.gyig.ac.cn (M.Y.); zengpeng@mail.gyig.ac.cn (P.Z.)

2 University of Chinese Academy of Sciences, Beijing 100049, China

3 School of Geographic and Environmental Sciences, Guizhou Normal University, Guiyang 550001, China;
fuyuhong_gznu@163.com

* Correspondence: wanquan@vip.gyig.ac.cn; Tel.: +86-0851-85891928

1. Characterization of Pyrite

6000 -

5000

4000 4

Intensity (a.u.)

3000

2000 - I k

1000 +——r7r—aF—r—-"—Tv—"—"T—"—"T—v—1——1——
0 10 20 30 40 50 60 70 80 90

2 Theta(deg)

Figure S1. XRD of pyrite.
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Figure S2. SEM micrographs of synthesized pyrite.

2. Effect of Ageing on Positively Charged AuNPs’ Stability

The stability of positively charged AuNPs was verified by ageing the nanoparticles for 180 days
while measuring UV-Vis spectra at different time intervals (e.g., Figure S3). The negligible change in
the shape or wavelength of the UV-Vis absorption peak indicated good stability.
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Figure S3. Effect of ageing on the stability of positively charged AuNPs.

3. XPS Spectrum of Pyrite after Sorption of Positively Charged AuNPs

Figure 54 represents the Au 4f 7/2, 5/2 doublet spectra from adsorbed pyrite. A component at a
binding energy approaching 84.0 eV can be assigned to AuNPs.

8I8 ' 8I6 ' 8I4 ' 82
B.E.(eV)

Figure S4. Au 4f XPS spectrum of pyrite after sorption of positively charged AuNPs.

4. Zeta Potential of Pyrite and Positively Charged AuNPs at Different NaCl Concentrations
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Figure S5.

Figure S6.

Figure S7. zeta potential of positively charged Au NPs at different NaCl concentrations (pH = 4).
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zeta potential of pyrite at different NaCl concentrations (pH = 4).
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zeta potential of pyrite at different NaCl concentrations (pH = 7).
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Figure S8. zeta potential of positively charged Au NPs at different NaCl concentrations (pH =7).

Figures S5 and S6 plotted the zeta potentials of pyrite at different NaCl concentrations at pH 4
and 7, respectively. Figures S7 and S8 plotted the zeta potentials of positively charged AuNPs at
different NaCl concentrations at pH 4 and 7, respectively. The results showed that the absolute values
of the zeta potential for both pyrite and positively charged AuNPs decreased with the increase of
ionic strength.



