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Figure S1. Photograph of the Form II RP product synthesized by solvothermal reaction.
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Figure S2. (a) Crystal structure and (b) simulated XRD pattern (red lines) of fibrous red

phosphorus.! The black curve in (b) represents Form II RP.

(b) Violet RP

3
I
=
w
8

A || " I I \h.lJi'llk l‘ "_ 1 n!

20 30 40

2 theta (degree)

Figure S3. (a) Crystal structure and (b) simulated XRD pattern (red lines) of violet red phosphorus

(Hittorf”s Phosphorus).? The black curve in (b) represents Form II RP.
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Figure S4. (a) Crystal structure and (b) simulated XRD pattern (red lines) of [P8]P4(4)[.> The

black curve in (b) represents the measured XRD pattern of the as-synthesized Form II RP.
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Figure S5. (a) Crystal structure and (b) simulated XRD pattern (red lines) of [P10]P2[.? The black

curve in (b) represents Form II RP.
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Figure S6. (a) Crystal structure and (b) simulated XRD pattern (red lines) of [P12(4)]P2[.? The

black curve in (b) represents Form II RP.
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Figure S7. (a) Crystal structure and (b) simulated XRD pattern (red lines) of orthorhombic black

phosphorus (a = 3.3200 A, b=4.3900 A, c=10.5200 A).# The black curve in (b) represents Form II

RP.
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Figure S8. (a) Crystal structure and (b) simulated XRD pattern (red lines) of blue phosphorus.?

The black curve in (b) represents Form II RP.
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Figure S9. (a) Crystal structure and (b) simulated XRD pattern (red lines) of green phosphorus.®

The black curve in (b) represents Form II RP.

Additionally, XRD patterns of Form II RP and greenish phosphorus’ are compared as well. For
greenish phosphorus, strong peaks with 26 values of 28.9° and 30.3° and weak peaks with 26
values of 22.6°, 23.7°, 35.4°, and 37.1° apparently do not match the pattern of Form II RP from

both the perspective of peak intensity and position.



2 Theta (degree)
5 10 15 20

Synchrotron
A=0.08242 nm

Intensity (a.u.)

Laboratory
A=0.15418 nm

) = I = I

10 20 30 40
2 Theta (degree)

Figure S10. Stacked laboratory (LXRD) and synchrotron (SXRD) X-ray diffraction pattern for

Form II RP.
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Figure S11. Radial distribution function (RDF) of Form II RP.
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Figure S12. Raman spectra of Form II RP.

Figure S13. The representative EDS spectrum of Form II RP in Figure 2e. (Peaks located at 8.0

eV and 8.9 eV can be attributed to the Ka and K/ characteristic X-ray emission lines of Cu grid.)



Form Il RP

100 -

80-
60 -
40-

20 1

Weight Retention (%)
Deriv. Weight (%/°C)

100 200 300 400 500 600
Temperature (°C)

Figure S14. TG (solid line) / DTG (dotted line) plot of Form II RP and a-RP from room

temperature to 600 °C.

Figure S15. SEM image of the ground precursor a-RP. PL characterization was implemented on
Form II RP products whose grain size is ~ 0.1 pm in diameter, while for a-RP the size is around

5~6 pum in characteristic length (Figure 2a).



Table S1. Fitting parameters of the TRPL decay curves of Form II RP.

Sample Ay 71 (ps) A, 73 (ps) Tav™ (PS)
Form II RP 1.430 5.440 0.005 296.6 52.07
2
AT

* Note: The average photoluminescence lifetime was calculated by 7, = .

XAz,
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