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Change in the local structure with fictive temperature of sodium borosilicate
glass
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Coordination state of B in NayO-B,03-SiO,(1: 1: 1) glasses, which have several fictive temperature (T),
are quantitatively examined with B-K edge XAFS technique. The density of the synthesized glasses was
decreased with increasing Ts. The proportion of Bl (4-coordinated B) decreased with increasing Ts. The
coordination change of B from B! to B®®! is more enhanced in higher temperature region than 530°C.

Keywords: sodium borosilicate glass, B K-XANES, B coordination,

TREPEER: BIE, TESHICBWTH
WOHIDTENT 7 A, EXKMZET T A, =2
— NINH T AT, RUERE RS E L
LOBITZEAETHD, RUVERMET T AD
FEREVEREL S L CoRREICIE, &R v OB
KAEI L ONE T O FERGEIR A D2 LD
BRI TWAZ ENMbLNL TS, K
R T T A R T FEOENLIRREIC B
HHFZEIE, TNETEICT~URHIE,
SR ILIEIENMR) B EH ST Wb (T~ v
3 YE[A]; NMR[2]). 7 ~ v KB DWW T,
5 2> DR RF[A] C O W E T A L WSINT
DPEDBFRETH D, & AN, R UHFRE
HTAD T~ AT K VIER U FEOLFFE
BT B — RO I T EEMEIZE T 4R
BT — NbLRMRE SN D20, BEOHEERN
BREo TN T A EZ EBEICRD D Z &
DESTIERW, —F, nHREREDOFEW
NMRIZ, HLEE MO @O SR T O Fik &
LT ERELTND, & ZAN, KFE
IR O BRI (TS R) <, I B
DOEFRE{ER EDOHIK b H D Z Lnn . &
IZ X o THHMENRER G H D, Frici
BHEARIZ X > THBENENLT D H 7 A8
DOREIE T IV TFURRIR BB IZ R U C kI ki

TEXHMMEFENLEE LV, £ 2T, AiF%E
TIINMR & [FIEEIZ e R B IRMED | < REHE
RIZHIBIRMEN B D XAFSHHTICER L, &
7 E OB RN TEERE OB L 9 b
W IR 7o HEE AL IC O W T O E B 70 Bl 22
Tk T,

EB: FZERFEHINa,CO;, B,05, SiO, DAL,
Wy oK % Na,0-B,05-Si0,= 1:1:1 & 72 5 L H iR
£ L 1200°C TRz, itk BIZp L L Tam
LD ETT AL Lim, ABFFE T,
NI AT T AR DR S TR
HAIT) 2 & CERR IR EZFFHOT T A
PAERR LTz, 72, X EWRRIEE 2 &>
BT AEERT D720, L Lk, 8T
Ao Z LI KD BIZEWAMBEETOY
T AER EAT > T2e H T ADORARIERE L, 2,
LBEE & L, Sk TR S oRIE
FEVE, RARIRE - R EAR A ERR L. 2 DR
N BRDTIZ, W, T ADEEILT L A
7 AETHIE LT,

BT H T A OREERENT XA EE KT
SRt v & — BL2DEIRXHR % I\ 72 XAFSSy
Mrick>TiTo 7z, HIEE— FiZ, &8E I
wEiEZ V., = kL X —#iPH1E190 -210
eVe L7,



R, BXO, EE: Fig. LITERLET T %
@%Ek%n%@ﬁ@ﬁﬁﬁ®%%@wﬁi
RE-FEEMRER)E RS, U7 AOEULEL
BAL T, T AN+ BV 2 ﬂﬁbt
FEFIDE & TV D DEND D72, BVLEERE
HOREWHOEHTL), FHWH O(KHFT2)D 2
P ZER L, BELZE LZ, TOME,
LW T Z3ETENLEH OB
FEIZBWT oML TR Y, RSN
BARIRE & RN TED, T ADE
FETBVUIRREE D B R & & HITHFRIZED L
7=,

Fig. 2 12351 7= XANES 22 kL &R
9, AR &wwﬁmuwki@&%a/
IZHLIL D B — 2 BMEITE = RV T —{~
v7%bto:hmum®T7%\T?FM
War D> XANES A7 kU L - TS
Ni-. &7 FEOFHRA I R R L 3
M THY, BVRAEIREZFEOT 7 X3 E
3NV FEDOFEENRKENT ENTHS
nNo, T, HHNIZART MLIZHONT
194 eV Ot — 7 % BFl 198-205 eV(4 ©i24y
fRyo v —2 % BUE ko v — 27 LR L, %
NENDO Y — 7 SR 2 AW TR R OB
BAFAEE 2 BAE S - 72(Fig. 3), TOREE. K
530°C £ < BE!, BMIE & & o BGHIC I L .
EFNEVESBTRESENTHZ b
Too ZAUEEIR T CTHRF23 L0 REIRIC/2 0
ERB DR~ & LR & < B L Lz LR
ﬁﬁé LR TE S, 72, BEIHEML, &

EROREE LB LT- 2 & THEBIRE DK
ﬁ)iﬁﬂﬁﬂbtc‘:%x%z}’béo\_z}’b X - TFig 1.
WCROLND X9 RIBEICHE Y BEOIK T4
Ll bR T 252N TE D, it\ RS
DB K L TEEDOELRHBIE TH
DDV, U RLAOREEHAL(F] 21X, Si0,
{LFFE)H W T A RIEOYIELILIZEH S LT
WaH7lmhEBZ NS,

X #k
[1] J. Krogh-Moe Phys. Chem. Glasses 6 (1965)
46

[2] J.F. Stebbins and S.E. Ellsworth, J. Chem. Am.

Soc. 79 (1996) 2247
[3] M.E. Fleet and S. Muthupari Am. Mine. 85
(2000) 1009

£ 3

252

b

n
T
g

]n;_!m.l]

-3
cm

[
in
o

—

®©

o

B

o
T

Density /g
T

t

o

[==]
——

r

b

R |
T

440 460 480 500 520 540
Annealing temperature /°C

Fig. 1. relationship between density and
annealing temperature (Fictive Temperature, Ty)
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Fig. 2. XANES spectra of Na,0-B,03-SiO,
glass with different fictive temperature
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Fig.
3. Proportion of B! and B™ as a function of T



