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Development and Performance Evaluation of Non-flammable
Mineral Foam Board Using Waste Glass
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In this study, non-flammable mineral foam board using waste glass that can be produced to standardized specifications
were developed and evaluated for the performance.

In addition to the physical and mechanical performance, the environmental properties such as insulation, non-combustibility,
gas hazard, sound absorption, etc. were tested to verify the use as interior and exterior building materials.

Through the structural review, the validity was verified for the application of the office and restaurant building.
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Table 3. Method of manufacture

Raw material indi ixi ial setting
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Table 5. Strength comparison

Non-flammable mineral

Division foam insulation board ALC(KS standard)

Stren,
N mlit% 5.5 29

3.2.4 LISy
LiSae A2 KS F 260401 25t &AGHACE LhSald

O YIS 0.2%, FHHSHS -1.1% L0JHEIE 01%, £

Table 6. Frost resistance test result

Division Result
Appearance All right
Mass(%) 0.2
Frost Thickness(%) -1.1
resistance Length(%) 01
Volume -1.3
Strength 0.08
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Table 7. Appearance change

Division Before

Appearance
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Table 8. Enlargement print of production

Scale factor(Min.pitch=0.2mm)
x 60 x 210
A
B
C
D
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Table 9. Heat conductivity comparison

. Heat ductivi
Indoor material e (::;;;lm;c) ity
Marble 2.79
Stone
Granite 349
Plastering Mortar 1.5
Pine 0.15
Wood
Plywood 0.15
Non-flammable mineral foam insulation board 0.05
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Table 10. Energy saving design standard of building

Heat conductivity range
(by KS L 9016, 20£5C)

W/mK leal/mhC

Division Related standard

KS M 3808,
KS M 3809,
KS L 9102,

KS M ISO 4898,
KS M 3871-1,
KS F 5660,
Heat conductivity
0.034W/mK
(0.029kcal/mh ‘C )below

KS M 3808,
KS L 9102,
KS M ISO 4898,
KS M 3871-1,
KS F 5660,
Heat conductivity
0.035~0.040W/mK
(0.030 ~0.034keal/mh ‘C )below

KS M 3808,
KS F 5660,

Heat conductivity
0.041~0.046W/mK
(0.035~0.039%k/mh C)below
Heat conductivity
0.047~0.051W/mK
(0.040 ~0.044kcal/mh ‘C )below

0.034
below

0.029
below

Lt 0.035~0.040 | 0.030~0.034

Ct 0.041~0.046 | 0.035~0.039

2t 0.047~0.051 | 0.040~0.044
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Table 11. Result for nonflammable and gas hazard tests

=
Result At L=0] QIXIEX| RS2 2RI & UACE 7] Ao
Division Unit Standard Note _ B _ _
L] 2] ° Ofet i Xixel &0l et AlZut= Table 131F 2Tt
Mass o Below
reduction % | 011051 04 30%
Nonfla- Final KS F ISO Table 13. Result for fungal pathogen protection test
mmable | equilibrium Not excess | 1182
t:mperature K130/ 331 67150k Test Unit Test method Result
difference Fungal pathogen
Gas Stop time - ) . . KS F protection Grade ASTM G 21-15 0
hazard | for action | MM 15:00 | 15:00 | Over 9min 971 (4weeks)
3.3.3 ZSLRMLE(HIISSHAR) 3.35 38
Re[LIZE HIRSE MXI=0M= 015 RiEES efRet H7| 528 ST KS F 2814-20] oot HEalfoz A8 &
S22E QIZto] MYt BARHS YA[5H7| 2ot Rt WIIES T HROIMY E58= EIoIUCL E585E Al HEEE
22510, FAHPIE U = AFNY 52 Holof Ao MY 25| UNHAREES ASSH=r| YUNHAZS 20|
#alsta U, FIte Mole® DRIt FHE2 29mm, MFI-FH2 99,.0mm
UM ol2{8h HY IS0l 28t R8s Brtehr| /st AlE o F HENM &3S S0t BTt = SF0ME 7] Al
o2 ISATSATA 12 HPISBHARD|ES Fokn o) WS SBARILIISR0) 2I2/510f 250~2,000Hz Tt I
£ HZEskol] AAGHD Qlot TV 12 HAEo2E HPp), 7t +H=l0| IE E58S S8 Z1= Table 142+ 2Tt
o )
2(Cd), IF(Cr), HIA(As), 22(Hg), OtA(Zn), FL2I(Cu), LIZH(Ni)
=2 M5t Qlct Table 14. Result for sound absorbing coefficient test
A7) AEol ofal JH XITIE MBS A 9 SA ool [ Noie
= = = = = = 250 500 1000 2000 ducti
ZZ0| =] olof, HFBS0f 7(0f5t O|UAX| EH B 4 (H2) e
= TIRISE TS Solgt 4 Ut Sound
absorbing 0.09 0.15 0.40 0.50 0.285
_ coefficient
3.3.4 0| Mty
JWE B HEo] ZWO| MEty AE2 ASTM G —2101| OJaH = 7] ol Sl S 215 #E Mzl BS
_ ) Table 150l= 7|& 23101 Qo RALE ZtE 1= RO SS&
452t ANEIRIT ARE AYTHM F2 LA Aspergillus - s == so=
= LIEfLQIC
niger ATCC 9642, Penicillium pinophilum ATCC 11797, = o e | cro | go o T
2 HHE E5| Y9EE9 58 532 500Hz 0|2te| HFI
Chaetomium globosum ATCC 6205, Gtiosiadium virens ATCC = ‘ %E ° r Er ( |:' ‘; L3 v |
., L _ OlN= Z2ELZ HIE(SH25mm)0 (Lt AS| IS (571 18mm
9645, Aureobasidium pullulans ATCC152332 AlgiH0| HEst < T - N
I} BlR5IE 2 £301 202 I =RlCt Fa|EETe|E
ALC)2t= H|xt 302 301 HQon, 1 0[2/0 Et IHZEL
Table 12. Result for waste process test ( o8 | T IR, <lofl & X f
HlW SI¥S O §5E50| Tha MR A2 LEFHT
Waste Eco-labelling | Non-flammable o = ol _ L =
2 Sl = 2 A
Division | process test | certification | mineral foam | Note 500HzE E1fet= I FA0A= ALC, Z2EI2 HIE, A
standard standard | insulation board 3| HIZ0| H|5H 240t E2452 B30, 20 HCof gtnt
— = = TR AHNTEE 0| B]5/0) S48t ESMSS Ueh
Waste | Cr 15 - ND UL,
* M —
process | As | 15 E ND | QBT PYAE NRT, TN S0 Hlstols ES450|
| o | D Dueion T4 GARI 210 UekoiOLL 21T A1 S0f thet o1 $Izi0]
n - - . B _ L
Cu 3 3 ND U - 2o BuEol o2t S8z ME v 245t 452
N : ND SOIFT QI BT, 215 LITIRA MBS B8] 9lst FHt
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Table 15. Sound absorbing coefficient comparison

. Thickness Frequency(Hz)
Materials
(mm) 250 500 1000 2000
ALC 100 0.12 0.14 0.19 0.26
Mortar 25 0.07 0.05 0.10 0.12
Lime 18 0.05 0.06 0.08 0.04
Rock wool 50 0.40 0.50 0.59 0.60
‘Wood wool board 12.5 0.15 0.35 0.38 0.43
Plywood 3 0.21 0.10 0.05 0.03
Perforated 5 0.2 | 038 | 029 | o021
plywood
Perforated
hardboard 4.5 0.55 0.75 0.82 0.82
Perforated 4 069 | 084 | 090 | 064
asbestos board
Perforated gypsum 6 038 | 028 | 020 | 0.07
board
Steel sheet 0.5 0.30 0.53 0.28 0.17
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Table 16. Environmental impact of recycled aggregate

Heating temperature .
/ loss probability | CAOte necessary. | poe)
%) / heat loss(kcal) rried
Materials (e Rate%
heat loss
Melting | Sintering | Melting | Sintering |  (kcal)
process | process | process | process
1600C | 900°C | 315,000 | 175,000
Foamglas %y 600 |/ 40% | /346,500 | 245,000 | 20100 | 100
Non-flammable .
. 900C 175,000
.mmer.al foam - / 40% - /245,000 245,000 40
insulation board
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2
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Table 17. Dead load calculation

Materials Weight(kN/m®) | Thickness(mm) | Weight(kN/m®)
. 1.0 0.115
Mineral wool (=100kg/m’) 115 (=11.5kg/m?)
I\rllz)irrll-eflal foi;]rjrlle 3.0 30 0.09
— 3 — 2
board (=300kg/m”) (=9%kg/m")
Sum 0.205
! (20.5kg/m?)
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—2.2kN/m? X 0.9m X 0.6m = —1.19kN ()

2115 V(919315 ) X 2EA

75(HAAS) =3.
1000 x 0.75( A=) =3.17kN (3)
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