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« Extend the characterization & modeling to more complex glasses and interfaces.
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* APedone et al., “A new self-consistent empirical interatomic potential model for oxides, silicates, and silica-based glasses”, J Phys Chem B, 110, 11780-11795 (2006). I
** S Plimpton, “Fast Parallel Algori for Short-Rang Dynamics, J Comp Phys, 117 [1], 1-19 (1995). I
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BAS1|| 25 75 3.52 ||275/1100] 0/0 | 825/3300 | 1925/7700 |3025/12100|35.108/55.731 ||| -
BAS2|| 25 | 5 | 70 3.25 ||275/1100| 110/440 | 770/3380 | 1980/720 |3125/1254036.354/57.709|[| =
BAS3|| 25 | 15 | 60 3.22 ||275/1100/330/1320| 660/2640 | 2090/8360 |3355/13420|37.053/58.818| || % \

BAS1 BAS2 BAS3
25Ba0-75

25Ba0 - 5AL,0,-70 S0, 25Ba0 - 15A1,0,-60 S0, || .

I I ) Radial dntance t ’ ---..“._.n..._...
X-ray Photoelectron Spectroscopy
Ba 3d ':_015 &

| | The peak

1 1 [} A position &
] |
| 1I | [l BAs1>BAS2
| £ T | is related to
w’ \\! | Si-O bonding.

Counts

0

§
S
Y | sizs
[r] 1
5 1 | i
S w 4 ¥
2 s 2| .'
5. ER f
s S |
s 4
Yo ; : : W‘h&- :,wp.wmu
Distance (A) Distance (A) Distance (A) _TTATRe e - |
R . . Binding Energy (eV) Bmdmg Energy (eV)
. Si-O [CN] Si-O [CN] 5i-0 [CN]
8 s 5
£ /
4 / . . .
2 y / 29Si MAS NMR Spectra
S J —so 3 —so 3 —sio
El ! —sao / —ss0 oo
5 ! / . 2 VA 2 7 e The chemical shift reflects the Sample & (ppm) FWHM (Hz) Fraction(%)
S i / 1 change in the Si-O bond length 1074 1792 17
© - related to the local glass network BAST g5 1326 83
o o o - b d
o N ) ) . N o ) ) N N N ° i : M N : modifier concentration. oasz 1071 1792 "
Distance (A) Distance (A) Distance (A) The peakline width (FWHM) o4r tont 8
reflects local disorder. -107 - 0
BAS3 947 1658 49
100 -87.9 1430 51
oo © % o " 107 = 0
. 1 . = BASS 947 1509 12
Si-0-5i % an [si] g " <107 pom -87.4 1389 88
(1] _§ 50 a =54 ppm = = o
g e BAS7 947 1552 30
3 c ¥ -87.9 1457 70
g oos = .y
& —BAST 5 1 . -
2 5 o ~ 107 reflects BAS1
o oot sk < Si(OSi), bonding
w - 2500 +107 ppm.
BASH-4x =94 ppm ~ 94 results
0005 S spm > from Si(OAl),
g 0 = . . 2 environments
o . 2
0 Kl £
0 50 2 £ o
Angle (Degrees) n Oxygen Speciation (1=NBO, 2=BO, 3=TBO) D g
Peak position & symmetry increase from BAS1-> Q4/Q3 increases from BAS1->BAS2->BAS3 with The ratio of bridging oxygen ions (BO) to NBOs °
BAS2->BAS3 related to short to mid-range order decreasing non-bridging oxygen ions (NBO) increases from BAS1->BAS2->BAS3 0 5 10 15 2025 0 e 90 o 130
Al,0; Content (%) 8 (ppm)
U.S, DEPARTHENT OF P'SYAT < . X .
is’ ENERGY AN hﬂ Lockteed Marin Corporton, for e U uncer Rio Grande Symposium on Advanced Materials - Albuquerque, NM - October 6, 2014
oot Sy i SAND No 2011-X00KP

Sandia

National Exceptional service in the national interest
Laboratories




