
Instrument Details
Beam Hole HS - 1019

Monochromator Cu (220):  = 0.783 Ǻ

Cu (111):  = 1.278 Ǻ

Flux at sample

(n/cm2/sec)

2 106 ( = 1.278 Ǻ)

3 105 ( = 0.783 Ǻ)

High-Q diffractometer is used to extract short
and intermediate range order from:
• Various types of glasses
• Molecular Liquids
• Disordered crystals (local structure)
• High pressure structural phase transistions

1.8

(n/cm /sec) 3 10 ( = 0.783 Ǻ)

Sample size 40 mm high &

5-10 mm dia

Scattering angle 3o < 2 < 140o

Detector 10 (1-d PSDs)

at 5 positions

Q range 0.3 – 15 Ǻ-1

ΔQ/Q 2.5 %Instrument Lay Out

• High pressure structural phase transistions

Future plans:
It is currently under upgradation to have
various resolution and throughput options

Sample Environment 

SSPD Contact Scientist: 
PSR Krishna,  25595612, glass@barc.gov.in
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Sample Environment 
Available:

CCR  (4 K – 300 K)
CCR   (20 K – 450 K)
Furnace  (300 K – 1400 K)
Pressure (10-4 GPa – 2.5 Gpa)
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Key findings:

These glasses are candidates for Radioactive waste loading as they 
offer 4 orders of magnitude higher leaching resistance to the 
conventional borosilicate glasses. Key findings:

•PO4 tetrahedra are the basic building blocks
• Fe-O co-ordination is 5.75 to 5.95 ( ionic bond)
• Fe helps in cross linking the poly phosphate chains
• Increasing Fe  content  makes the whole network 
connected in a 3D network compared to 1D chains 
increasing the structural rigidity and improving the 
mechanical & leaching properties.

conventional borosilicate glasses.

Sourabh Wajhal, P.S.R. Krishna & A.B. Shinde (2020)



 Density decreases from 5.251 to 4.994 g cm-3 with increase in MoO3 mol% due to the replacements of heavier TeO2 (159.60
u) with lighter MoO3 (143.5 u).

 Glass transition temperature decreases from 323oC to 309oC with increase in MoO3 content from 20 to 50 mol%. The
addition of B2O3 enhances Tg due to higher bond enthalpy of B-O compared to Te-O linkages.

 Raman spectroscopy indicate the structural transformation:TeO4  TeO3 .
 RMC simulations confirm the existence of MoO4 and TeO4 units with significant concentrations of penta- and hexa-Te-O 

and Mo-O structural units.
 Bond angle distribution functions for O-Te-O and O-Mo-O linkages have a maxima at ~90o.

Mater. Res. Express 6, 075211, [2019]
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0.2 GPa
Monoclinic Phase
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Refined unit cell parameters and 
residuals observed in Rietveld 
refinements.
At ambient pressure, 
space group Pnma
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space group Pnma
a = 11.856(2) Å, b = 5.5110(9) Å
c = 6.632(1) Å

At 0.2 GPa, 
space group P21/c
a = 13.7404 Å, b = 5.4928 Å
c = 13.8141 Å, β = 120.127

The data obtained before the first  Bragg peak 
of the pressure  cell is used for presentation and 
Rietveld analysis. Essentially the contribution 
in this 2 range is from the sample only.

Inorganic Chemistry, 57, 6973-6980, [2018]


