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Abstract

In this research, an alumino-borosilicate foamed glass with sound absorption property was prepared using the waste bor-
osilicate glass obtained from the recycling process of waste liquid crystal display (LCD) panel. A 100 g of pulverized waste
borosilicate glass with the particle size of under 325 mesh, was mixed with 0.3 g (wt/wt) of graphite, each 1.5 g (wt/wt)
of Na,COs, Na,SO4 and CaCO; as a foaming agent, and 6.0 g (wt/wt) of H:BO; and 3.0 g (wt/wt) of Al,Os as a pore control
agent. Following mixture was under the foaming process for 20 minutes at a foaming temperature of 950 ‘C. The result yield-
ed the foaming agent with 45% of the opened porosity and 0.5-0.7 of the sound absorbing coefficient. This alumino-bor-
osilicate foamed glass with the sound absorption property showed excellent physical and mechanical properties such as density
of 021 g/em’, bending strength of 55 N/em® and compression strength of 298 N/em® which can be ideally used as sound
absorption materials with heat-resisting and chemical-resisting property.
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Table 1. Foaming Process Conditions for the Preparation of Foamed Borosilicate Glass Body by Using Waste Borosilicate Glass through the

Production Process of LCD Panel

Variables

Conditions

Amount of Carbon as foaming Agent
Amount of Metallic Salt as Other Foaming Agents

Preheating

Foaming Reaction

Amorphous Graphite, Weight ratio of carbon to borosilicate glass 100 g = 0.3

Na,COs, Na,SO4, CaCOs, Respectively,
Weight ratio of Metallic Salt to borosilicate glass 100 g = 1.5

Temperature = 600 C, Holding Time = 30 min
Temperature > 950 ‘C Holding Time = 20 min

3.1. IWVIEE Z= SHLLEA MZEE flet

# FElE ol &ste] 571 E A Bt
}__0(] sﬂAl_O_ %/\1—140] %ao B ji_p:]__,,]_xﬁoﬂ/q 64

T2 e e R P45 As 70l 052421
AEA sk Rolvk BatAE e wEs) ¥
323} g v vk givk 28 EE 35495
9] AZFPAAE N Zte BabEEAe) Az
g Zlolth 71F2] F/92 fidEAl 349 wyklsel wet o
&zt BEArE Y49 = EEA el 349 #A7s W 71A
el wht 7)ol d#AH ANEE 2= XAV Y4E F
ot 2ev BEsk 7)) FAL BEALY FAE FAskE ﬁﬂ7l
52 WAL ETY A= vE Al e FH A7 el =
Qlo] g 4= Qlvh. IEE & 58S Folske es A Hﬁ‘
AHFREEAY A0S T VTS s T—anlmwﬂ 9
AZ34& 7IiEo w2 HEE ook k= Zlo] gE|Aolth & AT2=
AR A15]014 oln] # Bakiels tider 8l Vv ow
FEE B2dAAE HEFE AT S A8 v ek Table
2 AR[15]60A AR B Sl w718 2 St A <
Az 2ol Zeivk MHE[15]9] dATtellA AR | B
LCD &l Alz37dolld B E = ke St 2|24 ol &
ArelM dld AlEE sk 9l #7]1€ LCD TVEHH 358 LCD
ks A4 52 Bste] Aozl B BatabEl el Eelskshael
zpo)do] EAE = Sk o]e] AFA= ol & #HV]€ LCD TV
£ dZRE 359 ¥ SAEE UPEOE Table 19 20
Z-goto] st ol -5 glgh v} glom Keh 7]E0) WA 9
A HER VS s U Tsdol e Rl A0t
AL Agste] 77]1s F49 7FsdS AR\ glthi6].

7 A¥ AR[1e]ell L3Sk viel o] 2 ATellx] AR it Al
5919 LCD shds 54 wallsto] fofrl o gatakre] o] Ak
LS} Thseb s Ve ads A ArHEEA] s Sat Yl
st AE 7R A9 U AL W BT AZES] 7oA

S ‘lol‘ék‘iib} 01 3t d7= ¥ LCD TV
:6_% évL;Q_ 771—_‘: dl-

f
_}‘01
0K
02

HE
I
9

]

[¢]

mlI

1

T

ﬁ
Jo
e
2 g

Z|

= 7=

2

o]

OO_L,
< Ooff

o kﬂ

]

2 o o

I

2

BN

N

n

3;
Y j‘»f b

bd

r —v—‘
o O_u
rlo
Hﬂ
02 rlr
T2
L
5
o
2

i

X

i o
T

=

1)

2

|

ol o
oZ:FUE
EQL_

J

12
L =
N

of:
1o,

ot

o
o
_\1L
o

& ﬂ*ﬁe‘oﬂfﬂ ﬂ?ﬂ e ?ﬁf’&%
A O] AxE] B 7121

2 g7 s e, Huﬂ B9 15 4 2 Aol A1ze] 4
), AR G AY AE 5 olel 7 weeEel 9713 §
3t A2 ogﬁg—g— WS on g olof ke BEA el A

236t Wl 27 & M 6 &, 2016

Glass phase wall

N 7 N\
I

Figure 1. Mechanism for formation of opened pore in foaming process.
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Figure 2. Effect of ZrO addition on the formation of opened pore in
the borosilicate foamed body.
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Figure 3. Effect of MgO addition on the formation of opened pore in
the borosilicate foamed body.
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Figure 4. Effect of ALLO; addition on the formation of opened pore
in the borosilicate foamed body.
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Figure 5. Effect of B,O; addition on the formation of opened pore in
the borosilicate foamed body.
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Figure 8. Sound absorbing behavior of borosilicate foamed glass body
according to various frequency conditions.
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Table 2. Physical Properties for Foamed Borosilicate Glass with Characteristics of Sound Absorption

Test (unit) Measuring Method Results Commercial products
Linear Expansion Coefficient (mm * mm'K") ASTM 129 x 10®
Density (kg/m’) ASTM 217 210~350
Compression Strength (N/em?) ASTM 298 50
Bending Strength (N/cmz) ASTM 55 20

&
€ 08 4-- k. H
3 * . * ‘
= *
] * *
9 0.6 4 g
2 y
2 04
5 *
@
£
[
- 024
c
3
)
0.0 - N - 1 ~ T - 1 - T -
1000 2000 3000 4000 5000 6000 7000

Frequency (Hz)

Figure 9. Sound absorbing behavior of borosilicate foamed glass body
with 45% open porosity in the range of high frequency noise.
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