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ABSTRACT

The purpose of present study is to find the siruct ures, physical properties and their inter-relations in the system af
(60-x) PHO-xMD-40B;0; glasses, where MO represents for Zn0 and CdO,
The experimants such as differential thermal analysis, infrared spectial analysis, X-ray diffraction analysis, density
“and thermal expansion maasurcments have bsen done.
From infrared spactral analysis, the structural units of glasses and the corresponding crystallized glasses were caom-
posad of BO5 triangles and B0y tetrahedra. These basic units found in PhO-ByOy binary glass system did not change
“even though the divalent m=tallic oxides were substituted for PbO. The structures of these ternary glasses were more
coalescencad than PbO-B.0; binary glass system. This fact was supported by decrease in thermal expansion coefBci-
ent and molar volumz with substitution of divalent metallic oxide for PhQ. Crystalline phases obtained from the
heat treatment of the PhO-Zn0-B,0y glasses were 4PH0 2700 - 5By0;, PHO-27n0-By03 and unknown phases.
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Table 1. Chemical compositions of each glass batch.

{mol% )
Chemical composition
MO PbO MO B0
60 1] 40
50 10 40
40 20 40
ZnO a0 30 40
20 a0 40
10 50 40
50 10 40
Cdo 40 20 40
30 30 40

BOy, 13-4 21¢] PhO, Zn0, CdC0:S AL 3 rh

o¥-3-§43

Az AFE

4% 4 f9 &

+ Table 1 o] Ve g 2d o 4] 852

A% nE

= F BEh

n0d] A
444 27 8459 = Cdos| 4

3085 o) RIAL AA 3} A4 Aol o} 8

oM ok

Res
o]

I

1383042 Table 18] 4 =o] o) 25

rulo

A

g

PAgREeh &
2 Eged 48

g

g,

Ao o W%

Fomi

=i D

ov WESAL e

A A" AFAAA L3

2. AWy

21 AR EE % A9

=

3AgEow
&3z Dupont &
4 é.ig'\:': T2

4] 4ASE s
EESERE-EED I L
AYAeEs Fn 24 20

Sg A% A7

AR

e fEE
00 A 5] 24

A 3}031"

R L

2
H3ige)
9 2R 2

EE g AR 2ol A 14]

43¢ whel 850~1100°C
38 AgE 2t He Feol

G|

r
i
i

—'I‘U

e m[m
=
Je e

BAAAA, 297 G0T fe4E B Aol 2
% 33584 S

GNREA L AL 40
2=

Dﬂ“ﬂ
o

g R 2| 218
dgHe[ay 2=
= ks
ol Hred 342 LAA s,
= B 493 A8 A9 5 A2
ebd A4

A =] A

E5 el A

A

=l 2
ok 38

A 23 Fe 50mg s F
2baEel 10°C/min

4% wirﬂ s

=1

[l

of ?3te] KBryl& ol -&3be] Felal 24248 oty
o}, A5 7]7]% Perkin Elmer 521 584 $-3-44]
7115wt

23, X-A HARY
frele] dAYE 98 ZA 4L A8 e 4

A3l FEE FA P45 SIEMENS X3 24
FANZX-4 HAEAE AT XA dQ=As
CuK, 30KV, 20 mA o] gtk

4. 993 3 9= 54

A FA S5 APFIRIK50mm ] AJ#H ¢ Naruse-
Dilatometer KD-2 & Al-8lo] 6.5°C/min &] 4.&5x
2 ZA%3 e 4EE AAR fehld A0 ¢
T v} Ebe] Archimedes o] =] =2 &35}

m. dgsEn ) oa

L A A 4

dold 22§84 UEd 4A49EEg 2aE
Fig. 1, 2¢] vehfigich, 22 = Table 26l A4
A A sl elast vbehnd G e =z A
S5 A 24 fee A EL e g
HAelq 2 el =t AREE Foayy S99
o]i A7) G0 GHA D Table 2¢)

olf Edz fe7e0g A 24854

ser-i—% AR 7FZe] FARFE FEA0 Yo A 4wk
=1 oA €4 PbO A 22 salsl T 2 33
hael wel frelade el 2o LEdA4E &
Az EE vEe] Fx ogldh

2. X-4 #3854

deld BE {92 ARdEA2 2 do s
= A AFAAA XA 224 S 9 25 Zn0v)}

AN
f“f‘__i“"‘ﬁ\f A

[

¥=30

\

2ta ana 40 500 BECO
Tenp. (76

Fig. 1. DTA curves of (60-x) PbO-xZn0 40804
glasses.
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Tadle 2. Crystallizatior temperatures and giass {rans-
formation ranges of (60-x) PbO-2MO 408,05
glasses abtained from DTA.

crvstallization | Slass transior-
X (mol%) lemperaiure(°C) 1(1;&55011 range
MO "0 — 335-351
1G — 363-380
20 — 386-3%5
ZnO 30 569 412-433
40 610 454472
50 630 480507
10 — 358-374
CdO 20 — 377-396
30 36l 408-423
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Fig. 3. Xway powder diffraction patierns for the orys-
tailized (60—x) TbO-xZn0-40B40; glasses.

Tabte 3. Crysialline phases obtained from (60-x) PbG-
xZnG- 40805 plesses.

G mol 9% crystalline phase
ig 4PhG - 2200 5B 03
20 APHG - 2700 -5By03
an AP0 - 2700 - 5BeOs, PO-2200 -
B0y
43 APBO-2Zn0- 5805, unknown
50 unknown
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Tabte 4. Reported and experimentally obtained X-ray
powder diffraction data for 4Pb0-2Zn0- 3B,
03 and PbO-270n0-Bx03

4PhQ-272n0- 5Ba0g PbO-2Zn0-Bz0;

Repored | B | | Reported [ PET
d I/ d |1 d I/1 d I
7.33 55 || 7.308] 100 5.30 25 ) 5304, 21
6.06 16 | 6.062| 11 4.78 25 || 4.792) 6
4,92 35 || 4951 1D 4.54 50 | 4.548) 14
4,16 Ie || 4168 7 3.85 65 | 3.847) 40

3.94 70 || 3.831) 80 3.44 25 || 3.450] 1a
3.62 25 || 3.616] 14 3.04 ] 100 | 3.046 100
3.33 Is i 3.324f [0 2.98 50 || 2995 26
3.25 20| 3.252 10 2.79 40 | 2795 10
317 | 100 | 3.6 @5 2.59 16 || 2590, 22
312 55 || 3.318] 25 2.58 25 || 2.583] 14
.03 25 || 3.046) 22 2.485) 20| 2488 7

287 10 |[ 2.864f 3 2337 16| 2336 21
2975 35 2.753) 18 2,206 10 | 2.206 16
2.68 40 | 2.688 21 21580 16| 2159 6

2.44 50 || 2440, 27 2085 10| 1.183 4
2394 25| 239 11 2060 10 (| 2.061] 13
2221 10| 22200 3 203 10| — |—
2196 10| 2194 9 1924 10| — | —

2.191) 20 ¢ 2189 10 1.903 10 | 1.900] 19
2104 10§ 2106 4 1.856) 10 1.857] 4
20620 20| 2061 9 1.791) 204 1.789 22

1.9220 25 1.920 14 1651 16| 1657 &
1916 16 1.918 14
1.829) 101 1.833
1.796] 10 || 1.796
1.696) 10 | 1.697
1.675 ta | 1.677

S B th th

254 vebiEd Eld el A frefo] FHAAH ¥
A EdE A Y-S Held Feelide] v
Hubeh, = s ¥4 120001350em1 Apo] 8 73k
F), EHE 900~1050cm™ Aol =kgE Eed,
AA R oF T00em T B0 o e ® eyl
olal 7], PbO—B203 24%A FE e PbOFA 2
AFEAREE AEsAE R A9 PbO-MO-
B:03 34 & ?‘ﬂ w7 o] BzE Na0-B:05 A F
2111-5 MO-B,0s7] 2819, =] 7 PbO-B,0s7 #-
gve] smeds) vaE Aon 7 Fo] s 1200~
1350cm-1o] 4 & #wl 344 BOy @418 B-O 453

A207 A 35 (1983)

3 Al 7be] w2 gEabd e T2 W B

frarseilianes

T o16o 1502 l;EU 1360 1£DG a9 7;0 553 200
Varenmber (o
Fig. 4. Infrared absorption spectra of the (60-x) PhO-
XZn0 - 408,05 giasses,

nsmiklance

Tre

L L 1

1:0C 1706 150¢ 21306 31100 800 700 -500 3coe
P

Wavanurber (o)

Fig. 5. Infrared absorption Specira of the (60-x) PbO-
xCdO-40B:0; slasses.

E000~1050cm! ) A 3= 4uH] BOy #4719 B-O A
A%, 700em! B2 Jehis F4us B-O-B
Wz e f4Ods O & gk =z
= z=49 WEe] wg FhadEstd Wil A
ﬂiﬂ%tﬂ °] = PbO-B,0; 24 —,—-;q] 'H"Eq 0:“ 27}_&)—,&]_
E2 AYASeER ARG Fa2E A9 4|
A o= Aoz Holw ARAAY 2AFFASEL
PbO =] o) s3] A EFle] FejAbe HoE deig e,

2. ARG A9 FRad e

Fig. 6 2 7o) AASA7 (60-x)PbO-xZn0-40B;

=

( 239 )



-zananztharce

LE0n 1791 1300 L.C0 1102 ECo
Vevommaer {mmh

Fig. 6. Infrared absorption spectra of the crystallized
(60-x) PbO-xZn0- 40805 plasses.
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