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Molecular Orbital Calculations of Silver ion-containing Silicate Glasses / OT. Yano, S. Shibata, M. Yamane
(Tokyo Institute of Technology) / Ab-initio molecular orbital calculations were performed for silver ion-containing
silicate glasses via ion-exchange treatment. Sodium silicate cluster with various size was built-up and optimized as the

models of the mother glass and the effect of the incorporation of silver ion was examined by the replacement of sodium
ion with silver ions.

(EUHIZY TIVAY D)5 =M SR/ LT, BASZAOEBREEL D RSHIBEWVBETS A U X5H
ZIIDTEINED. BAX VAL DBETHIIEOH S AEERT B & /5 AEBEREDPHEERFRY
PRELIETFTB(1]o B4 1E. NMR, XPS QHIEICE D A4 U RBEDOHEELRIF L. BAINIEA A
YRS ABBIIED I D ICEEEEA. WHENMEFELUICOMEZHAE L TEX123]. ARETIR. 4F
BB RICEDTIVAN U — M5 ABEEETILL. 44 VR BBIRAH L7z Na'/Ag D BHBEME
WE->TELIBFREBOEAEZANX, BRSO E L2 OYHENEDOBMREICONTRE L,

(FtH] 2FHEFEICE. FRRS FREERO—DTH 2 BEFNMEEL F I, KHRAMABEICIE.
Becke DA 7y 1) FEI3 /35 A — 7 BE¥I[4) & LYP RHIRBAM(5) &5 U7z, REMBICIZ. Bt
IN—=F 55 T)E— 5 RIBEERE DZVP % FL 72 H(Ss)/[2s], O(9s,1p,1d)/[3s,1p,1d], Na(12s,6p,1d)/[4s,3p, 1d],
Si(12s,8p,1d)/[4s,3p,1d], Ag(18s,12p,9d)/[6s,5p,3d]c 7 T A 7 —E T IVDIERIZ. SiO, HEBE DRI L5~ D
v b7—=7#E BHRHHORER) Zmic. FMEEIC ] DOFEERELE TS Q HELLSL LD
I Na' A A VARSIV Ag A A VDBAR. A4 VKB TOBEEIIOVTHELY DEBELED
LI Na' A A VEBBIGDEZ EICE > TIT -1,

(3R] K11, 34Na,0-668i0,(mol%) 5 2% A 7 R B U7z ReH s LRIE L7z O1sXPS 2722 b
U\ PSi-MASNMR AR MIVERT[3]e THOHD4ERIZ. Ols HBFZARY ML Ag' A+ v DB A &
DIERERAE -7 OBEHOBRLICBIT D LEOIBMAEZR LD L, ®Si-NMR ZAR7 MU, B4
T ADFHHEL= y FD Q5. 2Q0QHQ DX IC QMRS DT QP NIRRT
BEVHIRRIIEMNAETRLTHS, K212, —HlE LT, KRB THRIT LIBR/ND Y 527 —DHEE TV
T o CHRETORESIIREAEGAZL2L EITICRENLIETEONIZLDT, Na' /4 ViLEED H
TRIMSNIBELOREERALUIHBES T > T 5, BETIZ. BHEEID O OO DOHEEFIER
D B, ZEED Na' 1 A U ORFHEE. RBEIC AFAI A UDRy M7= 7 1CERTIBEFREOE(L
IKEB U, A4 U RBEKICBAII NI Tg 12 EOWHREALE ZF UHERITR R EOMFRI DWW TRET 5,
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Fig. 1 O1s-XPS and *Si-NMR spectra measured for the glass Fig.2 Example of the cluster model for alkali
samples. silicate glass.
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