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Figure S1. Cell parameters and volume of the -Hf phase as a function of temperature in a sample of 

initial composition HfD0.217 (experiment 1). For cell parameters, error bars (0.001 Å) are 

commensurate with the symbol size. 
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Figure S2. Cell parameters and volume of α-Hf phase as a function of overall deuterium content at 

700 °C (experiment 1). For cell parameters, error bars (0.001 Å) are commensurate with the symbol 

size. 
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Figure S3. Displacement parameters of the -HfD2-x phase as a function of temperature (experiment 

1). 
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Figure S4. ND pattern of HfD1.215 at 700°C (experiment 1). 



0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4

3.180

3.185

3.190

5.040

5.045

5.050

5.055

5.060

5.065

D/Hf

C
e
ll 

p
a
ra

m
e
te

rs
 (

Å
)

a

V

c

44.4

44.5

44.6

44.7

 V
o
lu

m
e
 (

Å
3
)

 

Figure S5. Cell parameters and volume of α-Hf phase as a function of overall deuterium content at 

250 °C (experiment 2). For cell parameters, error bars (0.001 Å) are commensurate with the symbol 

size. 
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Figure S6. ND pattern of HfD1.92 at 300°C (experiment 2). 
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Figure S7. ND patterns of HfD0.994 sample during heating and cooling where the dotted lines 

represent the superstructure peaks of the δ’-HfD2-x phase (experiment 3). 
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Figure S8. Cell parameters and volume of α-Hf as a function of temperature in a sample of initial 

composition HfD0.994 (experiment 3). For cell parameters, error bars (0.001 Å) are commensurate with 

the symbol size. 
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Figure S9. Displacement parameters of the -HfD2-x phase as a function of temperature (experiment 

3). 
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Figure S10. ND pattern of HfD0.944 at 830°C (experiment 3). 

 

Figure S11. HfH1.5 structure. The left figure shows the structure as determined in the present work. 

The right figure shows the same structure after an origin shift allowing to compare with the CaF2 

crystal structure. 
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Table 

Table S1. Phase distribution of the hydrogenated and deuterated hafnium powder sample 

determined ex situ by Rietveld refinement of XRD data.  

Sample 
Hydrogenation/Deuteration 

temperature 
Phase Percentage (wt%) 

HfH1.000 400 °C 

’-HfD2-x 49 (1) 

-HfD 19 (1) 

-Hf 32 (1) 

HfD1.001 400 °C 

’-HfD2-x 48 (1) 

-HfD 18 (1) 

-Hf 34 (1) 

HfD0.994 

400 °C (Before PND) 

’-HfD2-x 58 (1) 

-HfD 28 (1) 

-Hf 14 (1) 

400 °C (After PND) 

’-HfD2-x 31 (1) 

-HfD 34 (1) 

-Hf 35 (1) 

 

 

 

 

 

 


