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= Desiability: for XPS Studies
= XPS of v-phosphate glasses -
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Amorphous materials
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= Have short range order rather than long
range order -
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form a particular class of amorphous
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= Semiconducting glasses can be generally
devided into two groups:

1) Chalcogenide glasses (As, Te,;, GeSe;"
ASZSGB, GeSeTe)

xide.glasses, containing 1M ions
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= Suitable materials for high power lasers because
of low thermo-optical coefficient and large -
emission.

= Most biocompatible glasses are also based on

E

ossibility of connection with orgai'ﬁic polymers. .
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- mono-valent cations like Li+ and/or Ag+ have

a
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oplications as solid electrolytes in
ectrochemical devices such as batteries,

C

nemical sensors, storage devices andismart

windows because of their high ionic conductivity.

. T

M oxide glasses have applications as optical and

Ctrical memory switching devices; mal«'fag._s_@ﬂd_"
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O, based glasses have both optical and
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lectrical applications.



Methods of preparation
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= =~Gondensation from vVapor
= Pressure guenching
= Solution hydrolysis - =
= Anodization |
=Beombardment of crystals,
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= AlO,, _TiOZ, MgO, TeO2, V205 are called

(can substitute for network formers but
do not form glasses on their own) — ——

" Na,0, LiO,, K,0 are called
pisthesglassinetwork)




X-Ray Photoelectron
Spectroscopy (XPS)

X-ray Beam
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Photoelectron emission Process

’ KEphotoelectron = hv-BE




- ype of atoms
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= The oxidation state.of the atom

cal environment...




X-ray photoelectron spectroscopy (XPS) showing
chemical shift

After 15 min. T=400°0C, 2.10"%mbar Ge3d
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After storage under air
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Photoelectron Intensity (a.u)
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Objectives

—(i).Find the redox state(s) of VV ions u
(i) Finding BO/O ..,

(111) Study the structural role of V In these
glasses
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~— —Glass system investigated

(V205)x (P205)_1:_>s - —



ichiemetric amounts of \V,Ozand P,O were: —
...melted in Alumina crucibles at ~ 1100 °C for two hours.
" -Oxidation & reduction reactions in a glass melt depend on
several factors and so the glasses were prepared under similar
conditions to minimize the effect

Chemical composition was determined by ICP.

Glass rods were Fractured in UHV (= 101 mbar). The C 1s was
a reference level. Accuracy in the quantitative analysis ~ + 5%.
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| Analysed
——
— PO, V,0, PO, V,0,
0.30 0.70 0.30 Owedmmmn 0.36

060 0.40 061 039 =
I 0.50 m-mm__m— 046

0.60 0.60 0.46 0.54° "
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= These peaks are associated with the presence of -
V>*and V4 and the relative area under each peak
reflects the relative amount of each ion.

. So Vis found to be in the V°*
State in these glass samples. -
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O 1s spectra

=\/'=0, P=0: non-bridging oxygen

(V205), (ons)}_-x_ - _—

2 fﬂ'-O-e-é{Z,_C%O 22, 19 % for x.= 0.3,0.4
gr'f‘rO_O r‘—‘qj |

= NBO/TO 58-80%
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0.3 51656 133.65 '532 46 53127 0427
217 241 243 210

0.4 51732 13439 533.24 531.54 0.298 -
2.55 2.45 2.43 2.19

"ﬂ 113404  533.00 ﬁg_ﬂﬂh=
—

06 '517.55 133 05 533.03 53153 0.193
2.47 2.30 2.43 2.10
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Condensed phosphates can conveniently be divided into three
~  major groups

(n+2)

(a) Linear Polyphosphates Pno3n+1 chains
n—
(b) Metaphosphates Pn03n rings
(n+2m) -~ _ cages, sheets,

(c) Ultraphosphates

n 3n+m 3-D structures




Jlhree.main structual aneupsic phpsphate
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— R*=0/P >3 —
“Metaphosphates: R = P/M =2 &
R*=0/P =3
Ultraphosphates: R = P/IM > 2 &
R*=0/P <3

“Ratios of phosphorous to metal (R =P/M<2)....
pho R*=0O/NP >3)

suggest that these phosphate glasses
probably exist as linear chains.
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v The XPS analysis of V 2p core level indicates that
| almost all V ions exist in the V5* state only

vThe XPS analysis of O 1s core level indicates
that both BO & NBO exist in these glasses [
BO/O total varies from 42-19% for V =0.3-0.6

vThe study shows that vanadium plays, in
these glasses, the role of a network modifier

< rather than a glass former as reported Iin other

| vanadate glasses.
v
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