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Development of Recycling Equipment for Glass Wool Waste
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Approximately two hundred thousand tons per year of glass wool waste are
disposed from the construction site and the production factory of glass wool. In
recycling of glass wool waste, phenolic resin included in glass wool deteriorates
glass quality and makes the operation of a smelting furnace uncertain. Therefore a
large quantity of glass wool waste is disposed of as industrial waste.

Then we have developed the glass wool waste recycling equipment using
oxygen-fuel combustion. On this equipment, the glass wool is blown into the high
temperature flame and the phenolic resin is burnt rapidly. The glass part in the
glass wool is quenched in the water tank, and is collected. We confirmed that the
glass wool is disposed stably by using this equipment. Further, it was proved that
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the glass collection rate was 97 % and the ignition loss was less than 0.2 %.
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Fig. 2 Concept of treatment method.
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Fig. 4 Schematic flow of experimental equipment.
Table 1 Experimental conditions.
Experiment . Phenolic resin Glass wool Thermal input ratio of Heavy
item Heavy oil A content feed rate oil A to Phenolic resin Heat load
(L/h) (%) (kg/h) ©) MJ/ (h» m®)
Influence of 17.8 3 118,223,328
glass wool 17.8 8.4 125,236,346
feed rate 17.8 10.2 127,240,353
Influence of  6.7~14.8 8.4 108~ 240 5.5/4.5 3600~ 9800
heat load 75~17.8 8.4 187~353 45/5.5 5000~ 12000
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Table 2 Property of glass wool.

Phenolic resin (wt%) 3 8.4 10.2
Glass (wt%) 97 916  89.2

Low Calorific value (MJ/kg)  0.79 1.87 2.39
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Fig. 5 Relationship between glass wool feed rate and
ignition loss.
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Fig. 6 Relationship between heat load and ignition loss.
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Fig. 7 Furnace structure.

Table 3 Experimental conditions.

Heavy oil A flow rate (L/h) 18
Oxygen flow rate (Nm®/h) 55
Glass wool feed rate (kg/h) 250
Carrier air flow rate (Nm®/h) 40
Heat input MJ/h) 1026
Heat input ratio of 8 6/4

heavy oil A / phenolic resin

Lzt Dz,

HERE, TOFAREZ 1400 CRREE THEAL T
TFRDE R IRRBICE L TH BT 7o,
4.3 HBRERBELUER
4.3.1 WBIFOEEIR

Fig. SICHFNEERE B XU T I AT — )UK EOR
R bR, 7T A —)L MG Ui % & FNEE

Q

J

o 400f
$ =300}
g 2200

s !
= 7100

K 0

o

TC4 | Steady state

1400 Nyt =P
- TC2”

1%0“¢“”‘~f\i,_.\-\
S

TC5

1000

Inner wall temperature(°C)

800

0 5 10 15 20 25 30 35
Time (min)

Fig. 8 Glass wool feed rate with time and inner wall
temperature with time.
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Fig. 9 Axial distribution of inner wall temperature.

Fig. 10 Melting glass on constricted section.

Table 4 Material balance of glass.
Collection parts ~ Weight (kg) Ratio (%)

Input 149 100
r seal par
P Gramamed gy 134 %
Cyclone part 11 7
(Powder glass)
Others (Bag filter) 4 3
Total 149 100
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Fig. 11 Granulated glass in water seal part.

|

Fig. 12 Powder glass in cyclone part.
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Ignition loss of collected glass.

Ignition loss (%)
0.060
0.115
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