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A Study on the Fabrication of Hollow Glass Sphere by Using a Liquid-mix Precursor
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Abstract: By using a liquid-mix precursor, we prepared the hollow glass spheres(HGS) as an additive of polymer compound which are used in-the
field of modifier, promoter, filler, and reinforcement. Liquid-mix precursor is a mixture of 40% sodium silicate aqueous solution, boric acid as a
insolubilizing agent, and urea as a blowing agent. To obtain the precursor particles which are fed into a gas flame furnace, the above liquid-mix
precursor was dried in oven and crushed with ball mill. We assumed the size of precursor particles (53~63 ym, 63~180 ym), temperature of
furnace(800~1200 ), and amount of urea(0~30 g) as the parameters affecting on the properties of HGS. As a result mean particle size of HGS
increases with increasing the temperature of furnace and the amount of urea and with decreasing the size of precursor particles. Also, we found
that increasing the amount of urea is related to a decrease of the crush strength of HGS.
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Figure 1. Flow sheet of the procedure for preparing the HGS.
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Figure 2. Apparatus for producing hollow glass sphere.
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Figure 3. Specification of furnace for producing hollow glass
sphere.
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Table 1. Materials for Preparing Liquid-mix Precursor
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Figure 4. Schematic diagram of the formation of hollow glass
sphere.
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Figure 5. SEM photograph of precursor particles

— small precursor particles (53~63um) fed into the furnace
------ large precursor particies (63~180um) fed into the furnace
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Figure 6. Particle size distribution of HGS in accordance with
size of precursor particles in case that urea is 20 g.
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Figure 7. SEM photographs of hollow glass sphere! (a) mean
particle size: 74 uym (at low temp.. 800~900 T); (b) mean
particle size: 121 ym (at high temp.: 1100~1200 T).
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Figure 8. SEM photograph of expanded HGS incompletely.

anz 28 w8 e slof A7 97e) ok Rolekn Az
A,

3.3. 249 izjztof mME

48 dAY 44e FE 229 %*E 0, 10, 20, 30 go=Z Wgl
XA A7ls = 7}z}e) ZAo| uz ol A7)9F BY ALE =
Abetgith. Figure 9, 10914 BE uie} Zo] 2 U2z Hrigs=

o 0

b

J. Korean Ind. Eng. Chem., Vol. 10, No. 8, 1999



1190 o] &l .

15

10

Number percentage (%)

P% % 2 % % % % 70 B % 10 10 170 150 10 150
Size {um)

Figure 9. Particle size distribution of HGS in accordance with

urea composition in case of small precursor particles (53~63 um).
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Figure 10. Particle size distribution of HGS in accordance with
urea composition in case of large precursor particles (63~180
um).

Figure 11. SEM photograph of HGS in case that the amount of
urea is 30 g.
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Figure 12. Crush strength in accordance with urea composition
in case of small precursor particles (53~63 um).
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Figure 13. Crush strength in accordance with urea composition
in case of large precursor particles (63~180 ym).
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