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Abstract — Hollow glass spheres were prepared by using spray dryer and gas flame furnace. To fabricate the precursor par-
ticles for preparing HGS, spray dryer method was used. Operating conditions of the spray dryer for precursor particles were
sample flow rate 700 mb/h, spray air pressure 100 kPa, outlet temperature 100 °C and inlet termperature 200-250 °C. Also we
checked the properties of the HGS according to the weight of boric acid. As a results, we found that the chemical durability and
crush strength increased with increasing the weight of boric acid. The results also showed that the particle size of the HGS
increased until the weight of the boric acid reached to 20 z.
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Fig. 1. Schematic diagram of the formation of hollow glass sphere.
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Fig. 2. Structure of alkali metal silicate replaced by B,0;.
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Fig. 3. Flow diagram of experimental procedure.

Table 1. Agents for preparing liquid-mix precursor

Deionized water
400

Boric acid Urea

0, 10, 20 each 8

Agent
Weight(g)

Water glass
380

QA Az, 43 AAE 2 B4 TEE et 2k
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Fig. 4. Spray dryer for spraying the liguid-mix precursor.
1. Sample stirting plate 7. Evaporating tube

2. Pump for sample 8. Seperator
3. Air supplying port for sample 9. Outlef temperature sensor
4. Inlet temperature $ensor 10. Cyclone

11. Receiving flask
12. Blower exhaust port

5. Heater
6. Air supplying port for heating
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Fig. 5. Apparatus for producing Hollow Glass Sphere.

1. Vent 7. Terch burner
2. Guard 8. LPG

3. Obstacle plate 9.0,

4. Collector 10. N,

5. Refractory 11. Particle inlet

6, Castable 12, Thermocouple
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Table 2. The optimal operating conditions of the spray dryer for pre-
paring precursor particles

Spray air pressure 100 kPa
Viscosity of sample 20cp

Sample flow rate 700 ml/h
Inlet temperature 200-250 °C
Outlet temperature 100°C




=
B Azg o

13.00

12,00 4

11,00 1

10.00

pH o]

8.00 +

A —— boric acid 20g
--&- baric add 10g
5.00 —8— boric add 0g

'

500 1 T T T d T T
0.0 100 200 300 40.0 50.0 60.0 700

Time (min)
Fig. 6. Water resistance in accordance with boric acid composition.

Table 3. Weight of the HGS melting in water
Boric acid(g) 20 10 0
Weight(g) of the HGS melting in water  0.002 0.006 0.040
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Fig. 7. Acid resistance in accordance with boric acid composition.
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Fig. 8. Alkali resistance in accordance with boric acid composition.

Table 4. HGS mean size according to boric acid composition

Boric acid(g) 20 10 0
Mean size of HGS(um} 237 479 263
20

—m— boicadd Xg
—&— boricadd 1W0g

40 /‘\ - @ - boicadid 0g

20 A 40 SO 60 O &

0 100
Size (um)
Fig. 9. Comparison of HGS size distribution according to boric acid
composition.
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Fig, 10. SEM photographs of the particles.
(a, b) boric acid composition: 0 g, (¢, d} boric acid composition: 20 g

Fig. 11. Crush strength according to boric acid composition.
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