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Figure S1. (a) Powder XRD pattern of the product obtained from the reaction of SnCl, and TOP
in OLA/OA/ODE at 350 °C for 3 h along with the (b) ICDD-PDF overlay of tetragonal Sn (JCPDS

No. 00-004-0673).
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Figure S2. (A) (a) Powder XRD pattern of the product obtained from the reaction of SnCl, and
(TMSi)3P in OLA/OA/ODE at 180 °C for 3 min along with the (b) ICDD-PDF overlay of
rhombohedral SnsP3 (JCPDS No. 01-073-1820). (B) A representative TEM image of the as-

prepared particles.
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Figure S3. (a) Powder XRD pattern of the product obtained from the reaction of SnCl, and
(TMS1)3P in OLA/OA/ODE with DDT at 180 °C for 12 h along with the ICDD- PDF overlays of
(b) thombohedral SnsP3 (JCPDS No. 01-073-1820) and (c¢) orthorhombic SnS (JCPDS No. 39-

0354).
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Figure S4. Representative TEM images of (A) rhombohedral SnsP3 NPs synthesized at 180 °C

and (B) hexagonal SnP NCs synthesized at 250 °C with no use of oleic acid.
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Figure SS. (A) A representative powder XRD pattern of amorphous to partially crystalline Sn4P3
NPs produced at 180 °C for 5 min using Snls and (TMSi)3P precursors, without the use of
alkylphosphines (TBP or TOP). (B) SEM/EDS spectrum of the corresponding SnsP3 NPs along
with (C) HRTEM, and (D) the selected area electron diffraction pattern recorded from 200 nm x
200 nm area of the sample indicating short-range crystalline order of rhombohedral Sn4P3. The
broad and not well defined peaks in the PXRD is due to lack of long-range crystalline order. The
average Sn: P atomic ratio obtained from 5 individual measurements of the same sample are also

shown suggesting the growth of Sn4P3 particles.
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Figure S6. (a) Powder XRD pattern of the product obtained from the reaction of Snls and
(TMS1)3P in OLA/OA/ODE at 180 °C for 3 min in the presence of 12 mM TBP. ICDD-PDF

overlays of (b) tetragonal tin (JCPDS No. 00-004-0673), (c) rhombohedral SnsP3 (JCPDS No. 01-

073-1820), and (d) hexagonal SnP (JCPDS No. 03-065-9787) are also shown.

S7



Intensity (arb. units)

J I A . ) .-|||] ] b
L1 I | R
30 40 50 60 70
20 (degrees)

Figure S7. (a) Powder XRD pattern of the product obtained from the reaction of Snls and
(TMS1)3P in OLA/OA/ODE at 180 °C for 3 min in the presence of 4 mM of TOP. ICDD-PDF
overlays of (b) thombohedral SnsP; (JCPDS No. 01-073-1820) and (c) hexagonal SnP (JCPDS

No. 03-065-9787) are also shown.
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Figure S8. (A) Powder XRD pattern of (a) the product obtianed from the reaction of Snls and
(TMSi)3P in OLA/OA/ODE at 220 °C for 15 min. ICDD-PDF overlays of (b) rhombohedral SnsP3
(JCPDS No. 01-073-1820) and (c) hexagonal SnP (JCPDS No. 03-065-9787) are also shown. (B)

A representative TEM image of the as-prepared particles.
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Figure S9. Representative TEM images of the phase pure hexagonal SnP NCs synthesized in

OLA/OA/ODE at 250 °C for (a) 5, (b) 30, (c) 60, and (c) 180 seconds.
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Figure S10. Low resolution and high resolution TEM images of the hexagonal SnP NCs prepared
in OLA/OA/ODE at 250 °C for (a) 5, (b) 30, (c) 60, and (c) 180 seconds showing the presence of

a crystalline SnP core and amorphous shell with varying thickness.
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Figure S11. A representative SEM/EDS spectrum of the hexagonal SnP NCs synthesized at 250
°C without the use of TBP for 60 seconds. The average Sn: P atomic ratio obtained from 5

individual measurements of the same sample are also shown.
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Figure S12. (A-B) HRTEM images of trigonal Sn3P4 NPs synthesized at 100 °C for 3 min using
Snls and (TMSi)3P in OLA/OA/ODE in the presence of TBP. (C) SAED and (D) PXRD patterns

of the corresponding sample along with ICDD-PDF overlay of trigonal Sn3P4 generated from

crystal maker (black lines).!
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Figure S13. Representative SEM/EDS spectrum of trigonal Sn3Ps NPs synthesized in
OLA/OA/ODE at 100 °C with 4 mM TBP for 60 sec. The average Sn: P atomic ratio obtained

from 5 individual measurements of the same sample are also shown.
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Figure S14. Diffuse reflectance spectra (converted to absorption using Kubelka-Munk remission
function) of trigonal Sn3P4 NPs synthesized in OLA/OA/ODE without TBP at 100 °C for (a) 1, (b)

2, and (c) 3 minutes.
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Figure S15. Representiavtive TEM images of trigonal Sn3P4 NPs synthesized in OLA/OA/ODE
at 100 °C without TBP for (A) 5 sec, (B) 1 min, (C) 2 min, and (D) 3 min. (E) and (F) are electron

diffraction patterns of NPs shown in (C) and (D), respectively.
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Figure S16. FT-IR spectra of tin phosphide NPs synthesized OLA/OA/ODE. (a) rhombohedral

SnsP3 NCs produced at 180 °C for 3 min, (b) hexagonal SnP NCs at 250 °C for 5 seconds, and (c)

trigonal Sn3P4 NPs produced at 100 °C for 3 min.
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Figure S17. X-ray photoelectron spectrum (survey scan) of rhombohedral SnsP3; NCs produced at

180 °C for 3 min.

S18



x10*

1 Sn(3d)

48 -
D 4n
'E 4O-Sn(MN2)
8 ! Sn(3p3) Ods)
S 32-
A — |
>
= 244
7))
C L
D 16-
£ .

8 -

1000 800 600 400 200 O
Binding Energy (eV)

Figure S18. X-ray photoelectron spectrum (survey scan) of hexagonal SnP NCs produced at 250

°C for 5 seconds.
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Figure S19. X-ray photoelectron spectrum (survey scan) of trigonal Sn3P4 NPs produced at 100

°C for 3 min.
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Figure S20. X-ray photoelectron spectra of (A) O(1s) and (B) N(1s) regions of (a) rhombohedral
Sn4P3 NCs produced at 180 °C for 3 min., (b) hexagonal SnP NCs produced at 250 °C for 5 seconds,

and (c) trigonal Sn3P4 NPs produced at 100 °C for 3 min.
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Figure S21. A photograph showing the colloidal stability of tin phosphide NPs in hexane. (A)
trigonal Sn3P4 NPs synthesized at 100 °C, (B) rhombohedral SnsP3; NCs synthesized at 180 °C,

and (C) hexagonal SnP NCs synthesized at 250 °C.
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