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Fig. S1 Survey scan of XPS analysis of the nickel clusters.

C1s

278 280 282 284 286 288 290
Binding Energy (eV)

Fig. S2 XPS analysis of Ninanoclusters: Cls electrons.
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Fig. S3 MALDI-TOF mass spectrum of Ni cluster sample in m/z range of 0-3500.
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Fig. S4 UV-vis spectrum of the nickel clusters and pure ligand of PhC,H4SH in cyclohexane.

Table S1 Possible structural models of the Ni3o(SC,H4Ph),4 and Nig (SC,H4Ph),s. (SR= SC,H4Ph)

Nizo(SC,H4Ph)y4 Niy; (SC,H4Ph),s

Num. of Num. of Num. of Num. of
le(SR)3 NI(SR)2 Ni Core le(SR)} NI(SR)Z Ni Core
Staples Staples Staples Staples

8 0 23 7 2 25

6 3 24 5 26

4 6 25 3 8 27

2 9 26 1 11 28

0 12 27
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Fig. S5 EDS spectrum of the Ni clusters. No Na, CI or B element is detected. The Cu is from the back-
ground of TEM copper grid.
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Fig. S6 Magnetization hysteresis loops of the nickel clusters measured at (A) 300 K, (B) 1.8 K.
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Fig. S7 TGA of the Ni3o(SC,H4Ph),4 and Nia 1 (SC,H4Ph),s clusters carried out under N, at a heating rate
of 10 °C/min.
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Fig. S8 XRD spectra of the Ni3o(SC,H4Ph),4 and Ni41(SC,H4Ph),s clusters annealed in Ar at 240 °C for
2 hrs. No material phase can be clearly identified.
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Fig. S9 (A) TEM image of the a assembled Niso(SC,H4Ph),4 and Nig;(SC,H4Ph),s cluster rod annealed
in Ar at 240 °C for 2 hrs (scale bar: 1um), and corresponding (B) HRTEM image (scale bar: 5 nm). (C)
The selected area electron diffraction (SAED) indicates the existence of NiS and NiCy nanocrystals.
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