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Yasutaka HiraNo and Masakatsu YOKOMICHI

Abstract

The dissolving phenomenon of BgOa-FeeOs- RO (R=Ba, Sr, Ca, Zn) system glasses were
studied in this paper.

The fused glasses were powdered into particles of 35—60 meshes and 1g of them were immersed
in 50cc water of 30°C, 50°C and 70°C under constant agitation of 10, 20, 40 and 80 min,,
respectively.

Then the amounts of Ba, Sr, Ca and Zn ions dissolved in water were measured by chelatmetric
titration and Fe ions were measured by potassium permanganate titration.

(1) Log of the amounts of Ba, Sr, Ca, Zn and Fe ions dissolved in water was linear function
of log of dissolving time and the reciprocal of dissolving temperature.

(2) The amounts of Ba, Sr, Ca and Zn ions dissolved in water did not depend on Fe2Oa mol
in glasses and the amounts of Feg ions depended on Fe2Os mol in glasses.

(8) The amounts of Zn and Fe ions dissolved in water ware a little and the amounts of Ba and

Sr ions were much.
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Table 1 —2 Composition of glasses in
B203-Fe203-SrO system (mol %)

Glass No.| B20s Fe2O3 ; SrO
1 75 5 20
2 60 5 35
3 55 5 40
4 70 10 20
5 55 10 35
6 50 10 40

Table 1 —3 Composition of glasses in
B203-Fe20s-ZnO system (mol %)

Glass No.] B.Os | Fe20s | ZnO

1 65 s 0 30
2 60 5 035
3 55 5 40
4 55 10 ‘ 35°
5 50 10 | 40
6 45 10 45
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(gem=3) t3hE, Ov=01+-d 3% 5 2 EE0D log S=A—BT-1 (1+4)
TR OERTHEIR L A—ARE b OBHETH 3. LT, BREH=IAX~Th3.
HT 2D K % xBaOs-yFea03-zRO (x+y+ z=
100mol) & U T MB,0y, Mre0; 3 XK Mro % % 4. R B & R
LN BaOsy FesOs 1510 RO R FR EIH #5 2B 18 X hMIK S0ce BT £ 13T R 4

Pf’ H 5 ZO)E%»UO)EEF%M@"F@EET’K%%#’L > (mg) 35 X X Fe2+ AF (mg) @{[Elbz%bf:

5. WIE S (mg) Dfli% Table 2~ 6 TR
M=0.01(xMB,0;+YMres0s+7Mro) U3 &
X Table 2 Reduced value Szq.2*+(mg)/glass
010=01/(0.012/M) - d=100+ 01 - sample 1g/HsO s0ml
. _Time
= . . Conversion |, .
=100+ Q1 - Iz Glass | cocfficient (mim)l 10 | 20 | 40 | 80
F 5 2EE L ems B2 h H»o>Z2DHORO © 1 mol . I 23
HIZYDBEHBETH 22D, RAFLOBHEIRTF S 30 22.5 45.3| 65.5 90.6
20D CEDEEUTERESEEZLLNSDT, 1 4.55 50 | 76.9 118.3| 167.4 227.5
RERCLDE & & ’ 70 | 186.1| 237.1 325.3| 370.4
Qo Offi% 1cm?2 72 h OEICHEFIL 23 ER S 7z
. ; B o 30 | 32.0] 48.4 75.8 114.3
P HEOEDDEOINE CHERRISEDTD | g 50 | 3672 1231 180 259
A556 1cmd Hizh D% 1cm? 1z b O M 70 | 190.5| 274.3| 353.6, 416.4
FeEU e R, Quid?y vy 2O HEIEES L& 30 | 35.4 40.1 66.5 133.7
RO mol &2l E 2 5. X o7T, 3 3.31 S0 | 72.5 121.2| 213.5| 225 7
70 | 154.6 236.0| 288.9 381.9
SR=Q1 . IR [ ,i
s s s § . 30 | 31.7 50.6 71.3 108.9
TEH SN2 Se S FiAE RD L. WRICL 4 2.96 S0 101.5 135.9) 209.6 246.9
T, —SEE® B203-Feo0s-RO HEH 5 2EH I bk 70 | 204.2| 278.5| 348.7| 396.1
T, RAFVERULI@UT, Sre?t 230D BH 5 2.69 50 | 51.7/ 116.5 171.9] 222.5
70 | 136.7 195.3 299.9 332.8
KEeRD 5, B} !
o 30 | 18.4 25.0 44.4 70.7
A% OREPIRAREIM L WET % &, 6 4.78 50 © 51.2] 77.0) 123.3 163.5
dS/dtaD « Cs—Cy/0 (1+1) 70 117.1 175.4) 247.1 285.8
CTIT, & IKEBO HE, Caid¥ o BEOE 0 113 159 227 467
B Co 12 KPR, DI MERTH 5. 7 3.99 50 292 47.1 68.6 102.9
.. 70 71.4) 105.7) 157.6 207.1
Doc e-E/RT 30 ' 24.0, 35.6 54.0 77.9
‘vm 8 3.46 50  89.3 97.9) 156.7 190.0
doca/Dt, Cs—Cy=Cs 70 ' 156.7| 232.5| 287.5| 378.2
Caoot? 30 26.7 46.7 671.7 93.3
Iy, 9 3.09 50 [ gz.z 125.8| 181.1] 243.2
S KommrnT . m (1.2 » 70 | 171.8 2389 314.6 3955
; s ; 30 | 29.2 43.0/ 76.2| 105.4
ceie, RBIAER, BRAHA4 2kl 2.81 50 | 83.5 142.8| 186.9 247.3
T B I DI T EIE B IRV R D = kA ¥ — 3 70 | 163.5| 242.2| 382.2 418.9
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Table 3 Reduced value Ss-2+(mg)/glass
sample 1g/H20 50 ml

YRR - BREIET
30 1.91| 318 4.66] 6.17
9 2.12 50 5.53 9.35/ 12.74 17.85
70 | 13.37] 20.82 27.62 34.41
] | 30 | 1.46 2.75 4.03 5.87
10 1.83 30 5.33] 8.44 12.10 16.51
| 70 | 13.19 19.07| 24.58) 34.48

Table 5 Reduced value Sza2t(mg)/glass
sample 1g/H20 50 ml
. _Time
Conversion .
G}l}z(a)ss coefficient %%::3 10 20 40 80

* 1 (oc)
30 0.85 0.93] 1.09, 1.79
1 2.59 50 1.68 1.94 2.54 3.73
70 2.54 3.13] 4.14 5.41
30 0.81, 1.100 1.52| 2.20
2 2.24 50 1.61f 1.68 1.75] 2.26
70 1.84 2.55 2.84 3.00
30 0.41 0.55/ 0.81] 1.16
3 1.97 50 0.43] 0.65 0.97 1.36
70 0.51 0.75| 1.10] 1.62
30 0.28) 0.36| 0.45] 0.66
4 2.37 50 ‘ 0.50, 0.62] 0.76] 1.00
70 | 1.23) 1.37| 1.47, 1.59
30 0.54, 0.75| 0.96 1.30
5 2.09 50 0.75| 1.02} 1.36] 1.57
70 0.96] 1.13] 1.40 1. 63
30 0.62] 0.71, 0.77, O. 92
6 1.87 50 0.49 0.62] 0.92/ 1.35
70 0.86 0.92 1.16] 1.35

Table 6 —1 Reduced value S#c2* (mg) in
B;0;-Fe;0;-BaO System/glass sample 1 g/H20 50 m

. Time |
Conversion .
Glass Dok (min)
No. coefficient Temp 10 20 40 80

(&9) _
30 | 2.384| 2.650| 2.808| 2.966

1 18.20 50 | 2.703; 2.914! 3.180{ 3.443
70 | 1.312] 3.842| 3.920] 4.053
30 | 1.879] 2.080 2.218; 2.494

2 19.04 50 | 1.940( 2.199| 2.498; 2.827
70 | 2.132| 2.494] 2.799| 3.187
30 | 1.408] 1.630] 1.908| 2.046

3 19.88 50 | 1.557| 1.749; 2.031} 2.741
70 | 1.614] 2.075] 2.469| 2.964
30 | 1.508 1.622 2.321} 2.859

4 20.72 50 | 1.699 2.200| 2.652| 3.025
70 | 1.852| 3.108| 4.434! 5.428
30 | 2.618| 2.651 2.737 2.866

5 21.55 50 | 2.737 2.866 3.060 3.254
70 | 2.737 2,888‘ 3.254) 3.491

. |Time
Conversion .
Gl\‘lf)sf coefflicient ,}‘;‘Q‘g 101 20 | 40 | 80
o
30 10.8, 18.8/ 2S5.3| 36.1
1 4.08 50 28.2| 39.3] 66.1 88.4
70 66.5 82.2 128.7 177.1
30 12.1, 20.3; 33.1; 39.8
2 2.49 50 29.5| 48.1 77.4 106.7
70 64.2| 92.8 154.4 199.3
30 10.7| 15.5 20.4 30.4
3 2.22 50 28.4 38.1] 62.5 82.5
70 | 51.4, 84.7 121.4 153.5
30 10.5 17.00 26.0 37.6
4 4.30 50 29.2/ 40.4, 66.4/ 89.0
70 66.7 83.3| 130.7| 177.2
30 10.7 16.7, 27.3 39.7
5 2.61 50 27.5 49.1 72.3] 98.9
70 64.6 101.9 143.3] 184.9
30 14.6| 23.9 37.2 61.3
6 2.33 50 39.3| 75.3) 110.2} 132.5
70 71.8! 135.5| 178.0, 224.9
Table 4 Reduced value Sc¢q2+ (mg)/glass
sample 1g/H20 50 ml
. _|Time
Conversion .
Gl\]f‘(‘f‘s coefflicient %‘;’gg 10 | 20 | 40 | 80
peol Lo b
30 5.37 8. 99 12.92 16.50
1 3.58 50 14.36, 25.81| 34.08| 46.65
70 | 33.01| 49.51] 62.44| 86.85
30 3.41) 5.71] 9.12| 16.15
2 2.84 50 10.54| 17.10| 25.90, 35.87
70 | 24.48 35.02| 49.53] 60.35
30 2.570 4.21 6.34] 9.62
3 2.34 50 8.45 12.66| 17.36! 25.58 -
70 15 96 26.75 36.60]| 46.92
30 2 39 3.58 5.99| 8.58
4 1.99 50 8.58 11.56, 16.16] 22.33
70 16. 95 25.13| 32.52) 44.50
30 224 3.61 5.17) 7.24
5 1.72 50 7.24) 10.17| 12.09| 20.16
70 15 34 21.90| 30.68| 41.35
30 2.66) 3.19) 4.431 4.94
6 3.80 50 6.08 9.12| 13.72 18.28
70 14.48 20. 57 28.96, 37.32
30 | 2.11 2.42) 3.32| 4.23
7 3.02 50 5.13) 7.88 10.90, 14.83
70 11.81 18.45| 25.43| 33.28
30 2.49 3.74 4.98 8.74
8 2.49 50 7.99 11.73| 16.96, 23.46
70 | 15.46 25.45 34.93] 42.43

Vo, 25 No, 1 (1974)



B203-FesOs-RO (R=Ba, Sr, Ca, Zn) F&# 5 x DYHBIS (35) 35
30 | 1.389] 1.531 1.719 1.993 30 | 1.263] 2.170 1.480 1.875
6 9.55 50 |1.748 1.815) 1.944 2.269 4 13.91 50 | 1.342] 1.579| 1.579 1.635
70 | 1977 2.111] 2.327| 2.491 70 | 0.887 1.796| 2.565| 2.763
30 | 1.152) 1.226/ 1.360 1.375 30 | 1.172 1.289| 1.367) 1.563
7 9.97 50 | 1.375 1.52% 1.560 1.665 5 13.77 SO | 1.289 1.367 1.465 1.601
70 | 1.523| 1.665 1.858 2.007 70 | 1.406| 1.758| 2.012 2.578
30 | 1.085| 1.162 1.240| 1.320 30 | 0.540 0.993 0.664| 0.758
8 10.39 S0 | 1.123/ 1.240 1355 1.456 6 7.61 50 | 0.648| 0.540| 0.864| 0.842
70 | 1.162) 1.278 1.433| 1.511 70 | 0.756/ 0.758 0.768| 0.772
30 | 1.129] 1.209 1 129 1.290 30 | 0.611] 0.390| 0.681| 0.587
9 10.81 50 | 1.169 1.290| 1.451) 1.507 7 7.54 S0 | 0.657 0.657 0.798 0.939
70 | 1.209 1.330| 1.531 1.839 70 | 1.549 0.798 0.854| 1.291
30 | 1.297 1.340) 1.398 1. 464 30 | 0.512] 0.605| 0.698| 0.791
10 11.23 50 | 1.340 1.381 1.464 1.549 8 7.47 50 | 0.651] 0.742 0.791| 0.930
70 | 1.423) 1.507 1.590 1.674 70 | 0.791) 0 884 0.977 1.023
Table 6 —2 Reduced value Sr.2+(mg) in B2Os 9 7.40 gg 8;_173 8;32 8%(3 82(3)5
-Feg03-SrO System/glass sample 1g/H20 50 ml ' 70 0:838 0:898 0:943 1:152
Glass| Conversion|11me 30 | 0.777 0.800| 0.818) 0.864
No. | coefficient \pni 10 | 20 | 40 | 80 10 7.34 50 | 0.804] 0.846 0.873 0.928
. 0 | 70 | 0.937 1.106 1.340 1.586
30 | 1.819] 2.080 2.267 2.340
1 16.31 50 | 1.843) 2.104 2.292| 2.447 Table 6 —4 Reduced value Sr2+(mg) in B2Og
B 70 7 1.982 2'373>2’504 2.553 -Fe203-ZnO system/glass sample 1 g/H20 50 ml
30 | 2.245| 2.471] 2.697| 2.975 —Time
Conversion .
2 17.40 SO | 2.393) 2.532 2.723| 3.089 Glass ersion/  in)
70 | 2.810, 3.010/ 3.289) 3.515 No, Coeffllcwnt Temp| 10 | 20 | 40 | 80
&)
30 | 1.866| 2.008| 2.150| 2.292 ‘
3 17.77 50 | 2.008! 2.124| 2.292| 3.012 30 | 0.636 0.822 1.190 1.663
70 | 2.292| 2.408 2.586 3.296 1 15.56 50 |0.719/ 1.027 1.478; 2.054
70 | 0.985| 1.438 1.849 2.485
30 | 0.917] 0.973 1.042 1.128 -
4 8.61 50 | 1.042/ 1.111] 1.197| 1.253 30 1 0.931) 1.406/ 1.552 1.924
70 1.141] 1.253| 1.335 1.460 2 15.68 50 1,035 1.469: 1.676 2.462
~ ‘ 70 | 1.656 2.111| 2.484) 2.898
30 | 1.153] 1.226] 1.272 1.331
5 9.15 50 | 1.272| 1.331] 1.432 1.583 30 | 1.248 1.356/ 1.501| 1.668
70 | 1.373| 1.491 1.597 1.684 3 15.80 50 1.710{ 1.773] 1.877 2.063
70 | 1.877 1.939 2.002 2.440
30 | 1.120] 1.283 1.358 1.493 — | -
6 9.33 50 | 1.283| 1.432 1.581 1.703 30 | 0.547'0.613 0.744 0.930
70 | 1.460| 1.731] 1.885 2.183 4 8.29 50 | 0.657| 0.744) 0.865| 1.040
70 | 0.766] 0.842 0.941| 1.094
Table 6 —3 Reduced value Sre2+(mg) in B2Og 30 | 0.639] 0.727 0.832 1.036
-Fe203-CaO system/glass sample 1 g/H20 50 ml 5 8.35 50 |0.761) 0.903; 1.025 1.157
- | 70 | 0.882 0.981 1.080| 1.212
Conversion |, '
Glass icient |(min) 30 | 0.666 0.777 0.888 1.099
fficient 2 80 . . . .
No, | coetiicient ITemp | 101 20 | 40 6 8.41 | 50 [0.777 0.922| 1.044 1.266
0 | 70 | 0.888! 1.076| 1.187 1.366
30 | 1.706 2.031] 2.232| 2.436
1 14.31 50 | 2.031] 2.477 2.679 2.537
70 | 2.436) 2.537 3.350| 4.060 5. # =
RIS o mesons
2 14.18 SO | 1.529) 1. . ) ; .
70 | 1.911) 2.514 3.259 4.224 1) Baz+ 1 OEHROBRE
- log S & logt & OEEE% Fig. 11z, logS &
30 | 1.214 1.314) 1.537) 1.674 08 5 & logt & DHk% Fig £
3 14.04 50 |1.594) 1.609 1.752/ 1.992 T-1xdfEZE% Fig. 270 1.
] LD 20k, tog S & loge 520 T L IR

AR TR M
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Fig. 1 Relation between Sgs2+ and time
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Fig. 2 Relation between Sg.2+ and temp.
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log S & logtis Lo T=1 & ORYICARS—REESR
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Fig, 3 Relation between Sre2+ and time



B3Os-Fe20s-RO (R=Ba, Sr, Ca, Zn) ¥ 5 2 DEHES
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Fig. 4 Relation between Sre2+ and temp
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Fig. 5 Relation between Sg,2+ and B3Oz mol
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Fig. 6 Relation between Scis2+ and Bz0s mol
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Fig. 121577 X 5z, Fe203 5mol D4,
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mol Ll T Ca2+ 14> OEHE IZEScEmL,
65mol LI'R T 2 AU T2 OB TH
5. Feg03 10 mol OHE, JBBHEB LOEH
BEICOWT, \Wih § BsOs 65 mol THE/IME%,
B303 60 mol THAfHZRL TV 3DH HHTH
3.

7z, Fe?r A4 L OHECHBNT, R4ty
& FesOs @ mol TR 7z < BER s iR U
HETH 5035, Fe2t £+ DA, FexOs5mol
ORHTH<T Fea0s 10 mol ORFOEEH B3 EL
LBV OMFETDH 3.

6. & E- ]

1 RAF 20 Tid,logS & logtis Lo T-1
& OENCIFEIT LD —REBRRIL S 5. $ 12,
Fett £ 4120 Th, RAF2E ETIIRL

W ARETHEBF R
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HIAHE—REE SR T A, ZUTRE—ED
By, B+ OBEHRNIRO LS5,

SBa2+toct0dl, Sg,.2+0c0.39, Spa2+octd
Szn2*toct0.8, Spltoct0.16

X b =¥ - DEHE{EI, Ba?ti33.3,
Sre+ 133.2, Ca?+ix 3.6, Zn2+%1.6, Fe?t |3
0.6 kcal/mol TH 5.

(@) HFHEEHERE DBERIEE, R 442 OBAIRE
HEW FeeO3 OEFRLCL»DLT, BEAL
ZEbbin N EWHDY, Fett L300 HEIEF
5 2R DFe20s $3 5 mol DA & 10 mol D
BEE TR ENT-I.
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(8) Zn2+ 4 ¥ ki Fe2t A4 QEHERDE
, Ba?+ AF BLUS2r £ DO BEHEBER
CANY R T o :

& £ X M
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