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Abstract. We produced the glass beads using a spherical vessel which is rotable with the mix
ture of releasing agent and glass powder in a electric furnace (apparatus 1), a tubing apparatus
of electric furnace which can be gravitated a cullet (apparatus 2) and a tubing apparatus which
is dispersible glass powders with the flame of propane gas (appartus 3). The substrates which are
Korean sodium silicates glass 1, 2, boro silicates glass and lead silicates glass are used and the
size of cullets is 60-300 mesh.

In the results of experimental appartus, the preferable temperature of appartus 1 is 830°C,
apparatus 2 is 980°C and appartus 3 is 1100 °C. However, the method of apparatus 3 is more
effective than the methods of appartus 1 and 2 in view of treating time and rate of adhesion.
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Table 1. chemical compositions and thermal properties of experimented cullet.
composition__ class S. G. 1 S. G. 2 | L. G B. G
$i0, | 7.5 70.5 ‘ 58.5 7.6
ALO, | 1.5 2.6 1.4 4.9
Fe,0, ' 0.15 1.13 ‘ 0.10 0.05
Ca0 ' 7.0 7.2 :
MgO | 4.3 1.6
Na,0 14.1 16.2 ; 7.9 9.2
K,0 ; 0.8 0.9 ! 4.2
B0, | 12.3
PO 5 27.3
BaO i 1.4
ZnO ; 0.8
Temp chss 5 G 1 L G . s G2 | B. G
Soft. P : 736 5_ 610 ! 696 ' 754
Anne. P | 553 | 432 : 515 560
Stra. P. ; 514 | 392 | 480 515
8.G.1 ; Sodium silicates glass S.G. 2 ; Sodium silicates glass. 2

L.G. : Lead-silicates glass
Soft. P ; Softening peint
Stra. P ; Strain point
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B. G. ; Bore-Silicates glass
Anne. P ; Annealing point.
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Fig. 2. Apparatus 2
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Fig. 3. Apparatus 3
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iS50 mesh

Fig. 4. Observation of tow conditicns by heaiing

microscope
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Table 2. Determination of flow conditions by heating microscope
No | Mesh | Temp | ™l ' No | Meh | Temp(°C) | f“{l’fg;d
B ;Flsoo I sle 3 ]soo{ 900,"
o | e | "éﬁf} | 1335 IV igm[ 11 305"
1.

Samples are sodium silicates glass

Fig. 5.

Table 3. Rate of products for length of heating zo
ne. (at const. temp. (970°C), cullet size
{120 mesh) and preheating temp. (100
°C).
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|
Rate of :
___products 35% I

im | 1L5m| 2m ‘ 2.5m
50% | 95% |

Sampies are sodium silicates glass, 1

95%
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Table 4. Rate of products for preheating temp.
{at const. length of heating zone {(2m},
temp. (970°C) and cullet size (120 me
sh) (%)

' 300 400

95

Preheating temp(°C) 100 200

go!

Rate of products | S‘Clll 95

Samples are sodium silicates glass 1.

Tahle 5. Rate of products for cullet size. (at con
st. temp. {970 °C), length of heating zo
ne {2m)} and preheating temp. (100°C}.

© 60 80! 100 120' 150 200

Size (mesh)

Rate of products 15 200 70 90 95 95

Samples are sodium silicates glass 1.
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Tabte 6. Rate of products for cullet size. (at con
st. temp. {(1070°C) and dispersive veloe
ity (1 m/sec). (%)

Size (mesh)

60° 80' 100° 120 150 300

10 40 95 100 100 100

Rate of products

silicates glass I.

Samples are sodium

Table 7. Rate of products for dispersive velocity
of cullet size. (at const. cullet size {100
mesh) and temp. (1070 °C)} (%)

0.8

Velocity {m/sec)

Rate of produc:s

. 15 14 12 1

50 . 95 95

10

Samples are sodivm cates glass 1.

Table 8. The results of experiment 1

rate of adhesion
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I Temp. | Time
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i Rate of Adhesion l Rate of ‘ Rate of Total

. Products :Devitrification | Yield
Furnace ‘ Beads | [% (06) J| {%]

! L LS I . L L L s -
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