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Absorption spectra of Ni?* ions in PbO-Ge0,-R,0 (R=K or Na) and PbO-Ge0,-K,0-Na,0
glasses were measured. The ligand field strength and the Racah parameter were calculated from
the absorption wave numbers. The state of coordination of Ni** jons was elucidated from the
peak positions, With increasing alkali content in PbO-Ge0,-R,0-NiO (R=K or Na) glasses,
the peak wave number corresponding to the ligand field strength increased and the Racah
parameter decreased. In PbO-GeQ,-K,0-Na,0-NiO glasses, the ligand field strength and the
Racah parameter were not calculated. Ni** ions were considered to be predominantly in the 6
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coordinated state in PbO-GeO, glasses. The increase in alkali content in PbO-GeO,-R,0 (R=
K or Na) glass resulted in the tetragonal and tetrahedral structures. The result obtained
suggests that GeO¢~ ions are formed by adding alkali ions to the glass network.
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Key-words : PbO-GeO,-R,0-NiO glasses, Mixed alkali effect, Optical property (visible,
IR, refractive index), Glass structure, Ligand field of Ni?* ion
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FD10, BEA L ORMREOE(LIC & > TERS
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TV, BATVHAVHREIHFOVRAZOERSE L 128,
HEICRAT VA Y AYEY F X (Li,0-Na,0-B,0,,
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X3 N2 DART MLVIZET sBEIET IR > AR
V. FRARTHRMAIE UTHO R N®Y I3RES TR
EankCut ERBLTY -V - TI5-ROEER

)

ZFnntzd, Ny PRENLVFBICBR T 2BE
EEHEOLDTHS.

72T, AWgE ik PbO-GeO, R #F 212 R0
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UVIDEC-420, K 0590 % F\», 2500~ 320 nm (4000
~31300cm™') OHEHTITL, FHBINAXRS FVikH
SLBMERRSY 285 BRUR A N ER A VT, KBrET
25000-2500 nm (400~4000 cm™') Q& TI{T-12. &
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8000~ 10000 cm~!, 10000~ 12000 cm ™!, 21000~ 23000
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Fig.2. Energy level diagrams for Ni?* in octahedral
and tetrahedral fields.
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Fig.3. Variation of the peak wave number of Ni?*
ions in the PbO-Ge0,-R,0 glasses. R is K or Na.

O : Pb0O-1.6Ge0,+Na,O, @ : PbO-1.6Ge0,+K,0,
A Pb0O-2Ge0,+Na,0, A PbO-2Ge0,+K,0
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Fig.4. Variation of the peak wave number of Ni?*
ions in the PbO-Ge0,-R,0 glasses. R is K or Na,

O : Pb0-1.6G,0+ Na,0, @ : PbO-1.6GeO, + K,O,
A Pb0O-2Ge0,+Na,O, A : PbO-2Ge0,+K,0
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Fig.5. Variation of the peak wave number of Ni?*
ions in the PbO-GeO,-K,0-Na,0 glasses.
® . Pb0-2Ge0,, O : Pb0O-1.6Ge0,
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Fig.6. Variation of the peak wave number of Ni?*
ions in the PbO-Ge0,-K,0-Na,O glasses.
@® : Pb0-2Ge0,, O : Pb0-1.6Ge0,

80(Pb0-2Ge0, )+ (20 —X)Na,0 +XK,0
1:X=12
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Fig.7. Absorption spectra of Ni?* ions in the 80
(Pb0O-2Ge0,) + (20-x) Na,0 + x K,0 + 0.2 wt% NiO
glasses.

®:V1, @ZVz, @:V3, @:M, ®:Vs, ®:VT

tz (X1).
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Fig.10. Variation of the peak wave number of IR
spectra of PbO-Ge0,-K,0-Na,0-NiO glasses.
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Fig.9. Variation of the peak wave number of IR THDIHENDFRITIIENT 2183 TH 505, KRN
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Fig.11. Variation of the refractive index of

PbO-GeO,-R,0 glasses containing NiO. R is K or
Na.

O : Pb0O-1.6Ge0,+Na,0, @ : PbO-1.6Ge0,+K,0,
A D Pb0-2Ge0,+Na,0, A : Pb0-2Ge0,+K,0
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Fig.12. Variation of the refractive index of PbO-

Ge0,-K,0-Na,O glasses containing Ni0O.
O : Pb0O-1.6 GeO,, A : PbO-2 GeO,
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FRICERIATE 5. BAETNVHY) T ADEE, it
PHDTNEALNT, BETNLVA)HREHEVIE-
XVEBENLTVWEDEEZHNS.

LEWHEIE 92 [11] 1984 627

4. % E

Pl Fo#Es % H T PbO-Ge0,-R,0 (R=K or Na),
Pb0O-GeO,-K,0-Na,0 B2 4/ 5 2 DR D TICEER T
5.

4.1 10D /85 X —4—

BT3B DM E ZRY 10Dg FEERFIT A7 kU
DuELTRDED, né&uwz2RWTHETE B,
C DG v O IEREIT *A(F )= T o(F) ORAHO
IANF—RRIBLVWEINTHWBRYDT, IFTIE
10D, #ZLR T HBE 10D=n ZHVWTHRZED S
EET 5.

BT NVA) N7 ADBE, TIVhY)EEBEINCHED
10D 133 L (K,0 20 mol% T4y 2000 cm ™), # D
BRXKOFEEM NaDBEE LV B AKZTW (EIWER,016
mol% T 800cm™) Z MWLM (K3). Zd
10 Do D3I, Nt gEhoIHR/EEEIE LI L%
NG

BETNLVAVFIATIE, nidndya V¥ —ERIC
HEY, ARICEHENZ W2 10 Dy OF& 3BT & /<
Mmootz

4.2 BINTX—4Z—

BRI A-F - 3B FHORFEOKREIEEL, £
DfEH NIzt OHHA 4 v REICHB T 5@ (1030cm™)
EHRT, ZORVOBEENKEVIZEHBFR/EE I K
ENCEERBRILSLEDTHDHEINTLS., BOHE
WBUTORIZn BUO w2 ALTKkDB I ENTE
%.

B=(v;—2u){vs— 11)/3(G1—91)

B—TNA)HTADEE, T EBEINHED
BRI A= — 3B %R L (K,020mol% T 500
cm™!, Na,016 mol% <100 cm™'), Z#DfHEmEIL K »5
Naktvd (Zi12R,016mol% ¢#100cm™?!) k&
(K13). BETNMAIH T ADEE, v HEICEN
BV, BN A —DBEHESTEIRTEL
Mmootz

LLE®D 10D 88N, RO B /85 X — 4 —D@EP &0,
TIAH)EBEMICHEO NP RO FR/EAESIEL
T bDEEZLNS. —F, IRODAFIZHENTI,
TIHANZED Ge DEEMEOELIEHEDH LN 0
DT, 10D DR EHEMIL Ge DERIEDOE(LICIZE
BRICEEUORPEOEDERDRS. LEA-T,
Duffy™ @ Na,0-B,0, /7 2 I $T 52 EZEEEZEEITL
T, 10D, DA EIINE GeO 4 X Vs TE 2o
THBEEXI. L2, vy, BTN EBDOHIMIC
EORIGRENSKEL BB EMD, v ) v 7 ZAHD
Ni** |3 6 BRI X R TH -2 b D, TUH)EER
OO ABRNDOS DOPZEMNE LD EDEZELS
N5, ChiddBoasFEE (6 Bifz) V%6 4/
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Fig.13. Variation of Racah parameter for Ni** ions

in PbO-Ge0,-R,0 glasses. R is K or Na.

O : PbO-1.6 GeO,+Na,0, @ : Pb0O-1.6Ge0,+K,0,
A Pb0O-2Ge0,+Na,0, & : PbO-2Ge0,+K,0

) BT LIZCEEBRIELT VLS.

2o N2t @ 6 BMY» S 4 BEMNADOBITIE, RO LD
IKExonb. $12b5 Pb0-GeO, R AT AIZT VP
VE&BEMA TSIk VIEENOBROEBREIERL,
FhN 6 EALD NPT O—# % 4 BNILT 520 TH 5.
ft, TSRV KTeHBM»NaTHBMPIZL-
T AR N OBENAFPELLRZY, KOAW LY
BN EATB LN, THIEREOEBEVOIENIC,
HIAMBNTOILENLERMOKAE S ([ 4+ v FE&
K:1.38A, Na:1.024) itk CHBAT A&
LB bDERDNS.

5 ¥ &8
Pb0O-Ge0,-R,0-NiO (R = K or Na) } 0 PbO-
Ge0,-K,0-Na,0-NiO R HF 2ic>W\WT, 7 AHD
Nitt f Y OREIR AN bv, IR 27 b, Eir
RIIRET TN RERICHOXEZF 1. Boh
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(1) PbO-Ge0,-R,0-NiO (R=K or Na) %#F %
ZBWVT, 6ENM NI 4 4 Y DRNTH S v (BT
BrREAEDT) &, TLAVYRMIEDE L < S
A~ 7 kU7, 2hETIVA ) Ehic £ v Nizt ofg
MFBREPEMT 5 2Ry, COFERELT,
FAMERES TV AVICEOEL<HEI A, GeOYF
WERTBLDEER T, £ 4 BN 44 v OR
WEERDND v, v ORYUBRE NP KE L B o120, C
i 4 Bofr Ni2* SRR B 1 TH B EE AT
D N** D 6 Ffis & 0 4 FEALA~DEITIL GeOF™ DA
LREBRNTONS.

Pb0-Ge0,-K,0-Na,0-Ni0O % 45 A ¢, BT
BMEART nE DYy a VI —EREBELSTHD, H
SIS BITE U FT 28> o 12,

(2) IRZ2XZ b LDBIEH S Pb0O-GeO, H< b
)y 7 AHT AT GeO BENSKER S & HHTHY, T
VAT LD Ge DR EITIZEAERLLAEV S
ENMBDH LN

(3) Pb0O-GeO,-R,0-NiO (R=K or Na) % # 7 2
T, Thh) GEHINCEVERRIETL, R=
Na D&, DI ITIREIC E-> TTHINLEED
HDFNNERD HNT.

Pb0O-Ge0,-K,0-Na,0-NiO % # 7 2 ¢ 13 (K,0)/
(K,O+Na,0) lo#mictEWEIRIETL, BAT
WA YR EEN L O,
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