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A Study on the physical characteristics of foaming glass by
recycling waste glass

Hae-Yong Cho'", Hyung-Ju Kim!, Pil-Kyu Chang',
Chang-Ha Choi' and Soo-Wohn Lee?
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Abstract In the study of foaming a general waste glass, sample 1 to 5 were made in a various foaming
conditions, measurements of pH, density, compressive strength, thermal conductivity, and the sound absorption
rate were carried out. Sample 1 showed the most small pore, and Sample 5 showed pores of 3 times larger
than that of Sample 1. In terms of pore size, Sample 5 was foamed mostly well, but except lower density
compressive strength, efficiency of sound absorption, testing in sound room were obtained below the minimum
values is lower. In the case of Sample 1 it showed 0.58g/cm’, but the final target value was 0.8g/cm’. In the
case of compressive strength it showed 22kg/cm®, which is above value of the final target. The efficiency of
sound absorption of Sample 1 showed NRC 0.68, which is close to the final target of NRC 0.7.
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1. H{ 22 A 24

Sample The Mixture Ratio

Hae 60wt.% + A 2THo|E 25wt %
+ B Awt.% + THARATH Swe%
+ Water Swt.% + 74T 1wt %

Sample 1

oS58 60wt.% + AH|2TIo|E 25wt.%
+ B Awt% + THARATH Swt%
+ Water 4wt.% + 7320} 2wt %

Sample 2

Hael 60wt.% + AZTOlE 25wt.%
+ ERAME Awt% + TARATE Swi%
+ Water 3wt.% + 7}Adat) 3wt.%

Sample 3

H4-2) 60wt.% + AZ2}o|E 25wt.%
+ ERALZEE 4wt % + TARATE Swt%

iud

+ Water 2wt.% + 7HIACH 4wt %

Sample 4

HS 2] 60wt.% + AH2T}olE 25wt %
+ BAEE awt.% + FARATH Swt.%
+ Water 1wt.% + 7H4t) 5wt %

Sample 5

474

2.2 AlHO| HZZH
B H92)S Mg Ste] hewt 2e 3u) B
2 AEE Axstgch 197 BHoR Ao Ege

Negs £4ELS sasd, ANELL g, AL
GolES AR SASTES UTA NaOH,

NaxSiOs, B8 At 26H TS A=e] Fe) A
oz ANBUT SALT FUS BN 2T ¥ B
2 olg3te] 308 ol Baje} FAlol FUsH &3t
jol, E@7]of o] 1HPS] gHelS Fhstel URE ¥
stk 35 BAe L) S8 171z A
Wy 2 5C/min X2 750 C7HR] & A7l
087 §AIBHE Agste] ABE Az

g

s3]

i

ol

oo 2o
o fllo

23 22| EHEN

2 AgoAE HEAE NaOHE AHE-819lL, #H32
o} WA Q| wiglakel wlel Celle] el pH, 72w, A
&, F3E 58 Al pHEA2 3 PAI-E ol
oJ8t M Ag] 3 Micro Processor pH Meter (SP-2200) ©.
2 EZ339pE], gAEEE  ARd AHES
110x60x40mm =H7]2 YEo] Thermal conductivity
measurement system©. 2 AE 22 =A%t Y=
= 2z} sampleg 30x30x30mm Z7]|& YHFSo] Instron
dynamic material tester2 £33}, 28 Acoustic
Duct® olg5tel ZR3tTH). S/ nfolaRES
23l gugATS AFLSRT10]. 250Hz-6300HZ7}
2] 1/3 octave band FH FopRolN F3A49] &
282 27elgih E5t 2 Al 29 Tl In A%}

o]

oo, AlgiFe] 3715 Ienz FAoI] HHE
Fa)3ic
3. Zm W 1

3.1 pore HEHS| A

glgele] wxE o 1A 29lof oJs) pored] 27
7b g WS 27t Yk 1 F P 283 WEEE
Wz o] FFL FRFl weta] R pore ezt @
A3t 2ol g vepdth slqa] AR R shAwe] B
Faog AR [ E ARY o VEAE Hph =He
ofol| utet celle] mokn} wEa ey} ch2 A Vehdct 11
& 1.8 5719] sampled BHESF poreo} 27|15 el A
olc}. BIEA| NaOHE 1wt.% 2 71 &A| 271 Sample
19] Zfoll Pore Size7} ThE 4742 Samplet} 27|
WaeQlouy, AlHe| ol oA 7P Z3sHA vehdt



AEE Y] 223 S0 uIt 9+

t}. NaOH7} Swt.% = W2 A7} 714 Wol A71E Sample
5= pore size7} Sample 1¥clE= FHASA =LA Yebd
o e Sample 5 A$ LA FEshy ZEst
oFsf 2 HAM A= Aol Utk sG] LEZA NaOH
= 6wt.% o)At A7V pore sizer= A HAsle] A
2Pt Q1T EGo 7 8% 42 Qe AR Pyt o oh
3 ek,

2o b=

g1, 9%

3.2 pH, 2k, UFLEL EH
92 A NaOH oF¢f 2 Sample] pHE] W3S &%
7:1;_};]‘— 978°ﬂ/~‘1 11.042 ],]-E]-LH:}. OH:I]JH og Al
&Rt 9lolA EoFe] pHrt 5.8004) 8.04}0lE
t}. NaOH 1wt.%ZE 375t Sample 12 pH 9.78%2
WA Vel o, NaOH Sw.it% 2 H7Fst Sample 59
= pH 11.04324 7} =94ch
oh:l};(-l o3 Wxeal ckelzlalgoa Koo, b
Al NaOH®| #7hagol ols) ZezegoR tehti
ol ek WEL NHE AL it 5] gl
0 HE A ECk) B3tste] EFNA 2 o] 88 4
ES HE Qs tEAeld FA 77 diEe]
AAFER ALstel YWk} Bakslel QB
F=3g o2 o] go] 7 Ao At
Mol 29 el nebd Wbt Aspil treht

3}
54
A=

=

N

b

o]
__'L
53
761 O L.

=2 30 2 o P;l

i E

]

475

T 3 2% NaOH 9ol 02 Al@e] UEE vehgick
NaOH®| ghiafo] whel 1wt %~5wt.% Helolx] dxs
0.58g/ciol A 038g/er 7HA] Tashe ARFS wolch o
EZA9] P2 NaOH7F ZA FF-H Sample 18] 3L
0.58g/cit2 W3LE}o] pore size7} ZHo] WE7F =UATL,
Sample 5&] 7% pore size?} 27) W&o W=7} 0.38g/
arE WA et o= NaOHE g-f8Fo| Eoldss
884 9430l 37t FHef %’“5’ S84l “’EE‘
7148 URo] Xty 2 7158 343197 BE
o8 2 4= 9tk NaOH7} & g dxy} %1_!'5]01
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‘%:]’-.’:‘1—7(}59‘] £ "2 ¥l pore sized] A FEFS W=
Zo = oF 4= )t} WEH pore size?} Z-2 NaOH 1wt%

o] AL 22kglerr AE2 UEPGAY, pore size7} 2
NaOH 5wt.%2] 7% 9kg/er 2 RA Wetitt. gz g
2] pore size= NaOH 5wt.%7} 714 2A S E AT
g2 2 E2A, Ve AR 888 A A=
R gots HEeA]) ¢g Zles Algdrt

B 2. 2x{E9 pH, 2 9 4FFE 24

Compressive Strength
Strength(kg/cr’)
22
29
19
12

Density
(g/am)

0.58
0.50
0.46
0.41
0.38

Sample pH

Size(mm)
30x30x30
30x30x30
30x30x30
30x30x30
30x30x30

9.78

10.24
10.34
10.51
11.04

Sample 1

—
Sample 2

Sample 3

Sample 4

Sample 5

EA NaOH7} Iwt.% 37t 598 ZAL 0.121W/mK ol
I, Swt%2] AL 0.065W/mK q&ﬁc}.

¥ 3. 2EHee Eix 24

Sample | Size(mm) Time |Reproduction | Conductive
O] (%) (W/m-K)
Sample 1| 110x60x40 | 100 0.121
Sample 2| 110x60x40 100 0.142
Sample 3| 110x60x40 | 100 t 4 0.152
Sample 4 | 110x60x40 | 100 0.912
Sample 5 110x60x40 | 100 0.065
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Sample 19} AJE-L NaOH7} 1wt% 8% Zexz
2000HzoA4] 3000Hz AFo]ojl A NRC 0.6 0|4k 7 uiet
w31, 3000Hz oAFellA}= NRC 0.5 o3}, 1000Hz o3}
9] AZgloflAl= NRC 0.2~0.3 H 0|1, Sample 12]
& NRC 0.270]t}. Sample 29} A|H-L NaOH7} 2wt.%
% AMOF 5000Hz o]ArolAl NRC 0.5 o]t
5000Hz ©|3to A= NRC 02~03 HE2 A uehyd
t}. Sample 29] ZFLoll= HFA|7t NRC 0.210]%t}
Sample 39} AJHL NaOH7} 3wt% TR/H Aoz
5000Hz o}AFo M= NRC 0.4 o]a+2 UellT, 5000Hz
ojsloll A Sample 29} ZL NRC & et
Sample 32| HFL NRC 0.240|t}. Sample 4] AJHL
2000Hz oJAFflA NRC 0.5 o4} Lkebx|wt 2000Hz
SJStIAE T Sampled] )3} Bo] Wolxt FEE
Relct Sample 49] HFE NRC 0.210]ck. Sample 52}
A BF NRC 0122 e A hehdeh
NaOH$] ool we} sampleS 571 vHireo] S22
NaOH7} 1wt% W05 sample 10] WFNRC 02712 %
A el NaOH7}F 5wt.% 8% Sample 57} B+
NRC 0.122 73 2 Uebdth. 1 092 Sample 1 4]
Hol L pore size?} 2h2 7] @l HEH2 FSH
Ax AReng F&52 t}E sample 2} E 1, Sample
5 A]Eﬂ&] 7ZA9-= drAYeol A pore size?t VHF 30 F
ST HolA e FLES Holk Row A

Sarde Thidkness 1cm Absomtivity

000510152025303540455055606570

Frequency(k Hz)

~e— Sanple! NRC 0.271 —8— Sanple2 NRC 0.21  —o—~ Sanmie3 NRC 0.24
—»— Sanpled NRC0.21  —»— Sarmie® NRC 0:12
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