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Fig. S1  Typical TEM images of silicon imidonitride samples prepared from (a) concentrated gel 
(5% [NH4][OTf], pyrolysis condition 200 °C/2 h + 1000 °C/2 h) and (b) dilute -gel (10% 
[NH4][OTf], 200 °C/2 h + 800 °C/2 h)  
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Fig. S2  Typical TEM image of silicon imidonitride prepared by heating a xerogel made with 

0.4% [NH4][OTf] at 200 °C for 6 h under NH3. 

 

 

Fig. S3  TGA traces of silicon imidonitride xerogels prepared with varying ammonium triflate 

concentrations. 
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Fig. S4  TEM images (left) and selected area electron diffraction (right) of silicon imidonitride 

produced at 1200 °C (top) and amorphous regions of silicon imidonitride produced at 

1400 °C (bottom). 
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Fig. S5  Rietveld refinement of Bragg diffraction pattern (λ = 0.1722 Å, d spacing range 0.76-

4.88 Å, 2D image integrated with a step size of 0.0275°) of silicon imidonitride samples 

synthesised at 1400 oC/18 h from a xerogel obtained with 0.4% [NH4][OTf]. Tick marks 

correspond to α- Si3N4 in space group P31c (159) Rwp = 1.84% Rp = 1.44%. 

 

Table S1  Refined atomic coordinates of crystalline silicon nitride sample synthesised at 

1400 °C for 18 h. Tick marks correspond to α-Si3N4 in space group P31c (159). Lattice 

parameters are a = 7.7806(10) Å and c = 5.6423(10) Å. Unit cell volume V = 295.81(8) Å3. 

Atom Wyckoff 

symbol 

x y z Uiso × 100 Occupancy 

Si1 6c 0.0810(6) 0.5135(6)  0.6570(14) 1.33(9) 1 

Si2 6c 0.2551(5)  0.1672(5) 0.4539(14) 1.33(9) 1 

N1 6c 0.6478(12) 0.6108(13) 0.420(3) 0.41(13) 1 

N2 6c 0.3100(13) 0.3196(12) 0.712(3)  0.41(13) 1 

N3 2b 0.3333 0.6667 0.614(3) 0.41(13) 1 

N4 2a 0.0000 0.0000 0.452(4) 0.41(13) 1 
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Fig. S6  Reduced total scattering structure function F(Q) defined as Q[S(Q)-1] derived from 
diffraction patterns of samples prepared by nitridation within a temperature range of 200-
1400 °C. Patterns have been equally offset along the Y axis. 
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Fig. S7  Pair distribution function G(r) for silicon imidonitride samples prepared within a 

temperature range of 200-1400 °C shown in three different r regions. 
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Table S2  Summary of PDFGUI refined parameters for the silicon imidonitride sample 

synthesised at 1400 °C for 18 h 

Qdamp 0.146(12) 

a / Å 7.763(14) Å 

c / Å 5.609(17) Å 

Scale factor 0.96(4) 

delta2 1.9(2) 

Sratio 1.3(3) 

Nuiso 0.0059(19) 

Siuiso 0.0033(11) 

Rw 0.20611 

Reduced χ2 0.0928898 

 

In order to account for correlated motion Delta2 was initially refined and then Sratio was 

refined with a Rcut value of 10 Å (the full data range). 

 

Fig. S8  29Si MAS-NMR peak deconvolution of silicon imidonitride sample synthesised at 
1400 °C for 18 h. The sharp crystalline peaks are at 46.3 and 48.4 ppm and the broad 
amorphous peak at 48.3 ppm. The difference between the measured and modelled spectra 
is shown in red.  
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Table S3  Results from fitting of NMR spectra (note a, b refers to two sharp peaks, c is a 

broad component) 

 

 


