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ABSTRACT

KEYWORDS

In this study, we conducted about the manufacture of a non-combustible inorganic
insulation by replacing the binder type for satisfaction of thermal conductivity for
developing a lightweight inorganic insulation. Thermal conductivity was measured using
a machine of HFM-436. We made samples are inorganic insulation by using SH-1(liquid)
of S company and SH-2(solids). By Mixing Pearlite and SH-4(Liquid) was produced as
insulation sample 2. Each was shaped into a binder and pearlite in the frame. After
complete drying, thermal conductivity was measured by using HFM-435. The thermal
conductivity was determined using two different binder. We analyzed the effect on

thermal conductivity in binder.

Binder

Inorganic Materials
Thermal Conductivity
Liquid Binder

Solid Binder

B AFddA e B FI9EAE Axst] fal vt FRE dAste dd=ES
FEANIN L AT FGEA MEE Q3 AFsidch RS AL 9AE FA7I
HFM-436& ©] &3l A E&S S48 F7IGEAE viele SH-1(YA)), SH-2(3L
At delol EE wighsle] ©dAl AE1S WEN I, SH3(AA) 9} Hefo|EE i §std]
oaA ME & aNo WES Aok 247 vl e} detol

=

~
b

2 o o

i_r“
Arin

B2 o 4=
2L ™

o

- -

(© 2016 Korea Society of Disaster Information All rights reserved

*  Corresponding author. Tel. 82-32-835-8776. Fax. 82-32-835-4939. ARTICLE HISTORY
Email. johnland@inu.ac kr Received ~ Sep. 14, 2016

1 Tel. 82-10-8742-9572. Email. js@inu.ac.kr Revised Sep. 20, 2016

2 Tel. 87-10-3785-9829 Email. chch0129-@hotmail.com Accepted  Sep. 27, 2016

3 Tel. 82-10-4704-3465. Email. jp@inu.ac.kr T

4 Tel. 82-10-3350-6352 Email. ibytech@inu.ac.kr

1976-2208 () 2016 Korea Society of Disaster Information All rights reserved.
http:/ /dx.doi.org/10.15683/kosdi.2016.9.30.286
286



o

C.k Jeon et al. - Journal of the Korea Society of Disaster Information Vol.12 No.3 pp. 286 - 291, 2016

1. M E

ko] #AlAbelt) o4kslgas] HES SJElA] oluA] Mok WA o] F
) oA AHE B GRS 61.7%, AT 182%, T
R 178% @#—‘%% 3% BAEE A Sl JTheluA BT T, 2014). AEN A | A4n] Tl 2 HFS A=
AL QI E T3 Moy ol UAE AEY] W F3ke 40% oS AA|EHAL
Te] &9 dge FE 2HER, $EE 59 /G EAE AHSsia oy Tr71%°éxﬂgl $ ddAso] St
W&, Ala/gdol Holuk A 90% ol Areta JAT Aol wl-g- FHokstoh P Eo] AT Al FA
A E A & 2EZFoY e A9 F3hAIzto] 5% o|ufoln st o] SibE (A&, 2011) A g AlZF 504
Z0]al, g&o] 22U 3 =1} ol A A ofpol = (CH,=CHCN), S4H72 , AIQFFAHCN) 9 28§57k QAo w)$-
A AolojA hPALE ojofd 4 AT T, 2011).
hA Al QI alel B A4 S E ] f13 AH ARERN FI1EF BRITE ARt g A sl w3k Aot
23] Xy Foll Aok A= BFsta A4 A E f71ES 0] &3 GEAE ALH R AESte olfre
B3lo] A3 A7t o AA7HA 9 dHEgo] 3] wEolt
W o tj R FU)A GEAES FAA0] 4 ¥, FH3, EAEES £ "ol Aol of At EATE o] ¥l
AR

A SHAEIA) ) 79 HHA 0] 3, 7Pix, dEgo] B B AL BER gtk mepy B AFoAE T]uel
del FFel Be AAEEe Mase] AHELY Tl T AL AAFIA Tk,
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2.1 H20|E

Hojol B WFe wE A Glassehn Belvl A4 3, 4] 34 25 A B2 WA SEIEY ol vhnp}
AR E52 FUE] 343 YA LA Gas, - Fo| WOE WA 253 7 71 F(Closed cell)ol] 2H%
B AYY FHAL e A9 GHOE o 25% Y9 AHSE FHHTL Aok BF AFAY PLL A BF
g4 Te FEAAY 24 2 PM, H4 5 v 422 W

A4 Glasst 22 thad 443 shabedA, shtsl = st glon, I FelolEdta we|ojAls F=dde 584,
T A Tl AL, ofd T2 2 B TR el s TEEH Aok HelolE FEEo 3tz
Mo} FFetk BAGlel FASH BFE Heho| B} Ati(el]lE, 2009). EeEto|EQ 7 Bl 3eh 4
Hefol Eol& 27HA F77F AT Open cell 722} Close cell 727} i+=Hl, o} Fig. 13 2]
z°] Heo|ES AHgste] dsiith

Table 1. Classification and chemical components of pearlite

Classification Obsidian Perlite Pitch stone
AR P 2% oI5} 2~5% 5% oI
3d Glass 3 2=z 4}
Ay 34, 3] o5y 4, 4
SiO, 68~77%
RN RO 2~4%
RO, 12~20%
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Fig. 1. Pearlite SEM picture

2.2 27| "ield

eto|E A HF e ffst] AHER vt = WA AU EFSH-1)S Zgoly viadle &2 EFrEd 22 55
o] 25 Esh= AAHRIT(SH-2)E AR oldl AA| FAHEF 2 H7kshd F3puk-goll o) pH7F SobA| 1,
Tratel & e FEatat ole7]E el JAH Agel)BHETh. T3 WA (1) 2o

NaO-nSiO, + H,SO, + (m-l)HZO — nSiO; mH,O + NaySOy (1)

SH-29| FAH]= Table 29} 2t}

Table 2. Composition of SH-2

Chemical Composition(%)

Contents SiO, CaOl ALO; MgO S Total Fe MnO 71eh

33 41 14 6 1 0.5 1 35

OA] TAHFEB(GH) BEOR AHgale] BHE B HRA A5 Bhol 4710 A BAAE @yl o], & ATl
A A HIHE BE02 A7) $istel, A wRIE) A FAEFC] geled Eashs 94| F7] uiIT(SHA)
£10% 8942 SHAS) FHHIZ 5% A/RIO.EA Bol 4% oAl vieltE A8k SH4Sl TAHIE Table 33} 2.

—

Table 3. Composition SH-4

Chemical Composition(%)

Contents Si0, NaCl NaySO, NayCOs CaCO; NH,CL CoCl, 7 ] E]'

30 25 25
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Na,O-nSiO, + M(OH), + mH,O — MO nSiO,'mH,O + 2NaOH ?)

(M : Cayt Mgst 22 27F9] F40]2)
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2.3 Mz
£ ATl ME DefolE, HhalY,

=
a7olm A WA= SH-1(AA), SH-2(aLAl) e} 2
o|EE BHE 4E 2w AR Al WAL SHA(Y A} Hetol

SH3(A )2} BejoEw e AIZ 49l

AMES At A4 HES F
1 Azttt F WA= SH2(A) e 2
g3t} e AE 3 S A rpA e R

Table 4. Composition of samples

Classification Sample 1 Sample 2 Sample 3 Sample 4
Pearlite (g) 600 600 600 600
Water (g) 50 100 50 50

SH-1 (g) 150 0 300 0
SH-2 (g) 150 300 0 0
SH-3 (g) 0 0 0 300
Total (g) 950 1000 950 950

)

2435190 A% F PAG A=) AFE Table

] %
59} Zth
Table 5. After drying, weight and thermal conductivity
Classification Sample 1 Sample 2 Sample 3 Sample 4
Pearlite (g) 500 500 500 500
Water (g) 50 100 50 50
SH-1 (g) 150 0 300 0
SH-2 (g) 150 300 0 0
SH-3 (g) 0 0 0 300
Total (g) 850 900 850 850
Az & Fi(g) 793 827 690 590
IHAES (W/mk) 0.0679 0.1251 0.0625 0.0532
Q) =g 24
Fig 204 B Hie} o] dRE &2 22 A7]9] A5 FAVE Yor vers dAdEEo] Wopde & F A
W, 2014). &, SH-1(H ) SH2(2LA)E o] AZF Sample 19] ¢ A EE-E 0.0679W/mke] L, SH-2(LA)RF H -2

23 Sample 39] HEE9] 7+ 0.0625W/mk, SH-3

EZ=

Sample 29| 79 A EE2| & 0.1251W/mk, SH-17} He}o|EE A
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5} Helo|ES Yol A 23 Sample 49] FHE S| FHL 0.0532W/mk2 LFERITHAE, 2014). o= 4] HI9IE & AF&&
A5 BT oA vl B AgSHE 97t BEEIIL FE AL rlFth 3, B ATl AT A w2l SHAS
Egstel Aed A3 $AE 2 4+ Adln, QLS YFE T 9SS SASATHED, 2015)

FE—dried wight
FZ7ATherm al Conductivity
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Fig. 2. Each sample of weight and thermal conductivity
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B Ao 2A 2 AR FrulnE gdA Azl Agste AW A%e EdE aostd o 2o
(1) A FruRIH ) A BANRIN S 22 me S A8 AT oA HIHTS 443 Zlo] B 48 A o
okgk o] 9o, B Ao A Eet A

= o
RAHRIEE 5% A7HE A9olE RAE 2Y 5 AT ok Fkske Ae ¥+ At

F7] A Ao 7Pt FR% 24 F shue 7] vaIgdE, ole 7] IS AR B 7] EEA
2 37
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A BANE §A5] o F7] dBolt Je} BHHOE 7] Mt E AgHL gl RS A5 WALl o
1, BHYE o8] WE AE A BN AGAZE BAAE JFo] ATE WekA B AFNA AT B1E
g Ehelol Hold A48T A% f7] M wHS BAF + At

ol ATolA BHE BHEA) 4B GHES G 4710 AAEE gol MDY e Holth FF welH
FRO Fe 2Ase] Q78 By 410dAe] GAEE ol Ak RARAA Az Hesld Zole Azt
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