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Properties of Eco-friendly Korean Traditional Rooftile Based on Alkali-Activated Blast
Furnace Slag

s34 H A & 7 5 g™ Of B g™
Song, Keum-lI Choi, Jung-ll.  Song, Jin-Kyu Cheon, Deuk-Youm Lee, Bang Yeon
Abstract

The Korean smoked clay rooftile is expensive and heavy comparing to cement rooftile due to pyroprocessing while showing high
strength and durability. The cement rooftile has negative image in terms of greenness and traditionality and also requires painting
for implementing the traditional color. The purpose of this study is to develop an eco-friendly new Korean traditional rooftile using
alkali-activated blast furnace slag with the traditional color which is similar to that of Korean smoked rooftile by incorporating
carbon black and evaluate the performance of developed rooftile. A series of experiments was performed to determine the optimal
dosages and types of alkali-activator and mixture proportion and then the properties of rooftile were evaluated. From the test results,
it was exhibited that the alkali-activated slag based rooftile developed in this study showed higher performance than that specified in the
Korean standards and showed similar color with that of Korean smoked roof tile.

AYE : Sgel B S, HAYIsh ABAY, AHE B

Keywords : Alkali-Activated Slag, Korean Traditional Rooftile, Traditional Color, Carbon Black
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o] AFlA AMERH AAE = GARY] KS  F 25630
TAE n2Le)7 n R 3% BU5(4,204 cmig), =W G
Are] A Zegtolof Al (3500~4,000 cmi/g)S AME-3FA oM,
Qe 2L & 37 2ok ¢ZE] E49siAlE Ca(OH):<
Na:SOs, NaSiOsE AHE-31 T

3 2R 74 HF =4

kk

Composition (%)
Source

Material | i, | AbOs| Ca0 | FesOs| MeO | NaxO | K:0 | P05 | SO5

GGBS |31.57|13.58|43.26| 0.38| 4.86| 0.18| 0.41| 0.04 | 4.53

F/A [5370(32.90| 1.84| 550| 0.92| 0.37| 1.76| 0.15| 0.46

1) GGBS : Ground Granulated Blast-furnace Slag
F2) F/A : Fy Ash
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SP SS CH SSu 1day | 3 days
1 97 3 0.8 74
2 95 5 8.6 11.2
3 93 7 111 13.9
4 90 7 3 154 17.7
5 938 2 11.3 12.9
6 9% 4 133 14.3
7 94 6 16.2 18.3
8 92 8 19.6 22.8
9 90 10 224 25.2
10 3 6 12.8 15.2

Z+1) SP: slag powder, SS: sodium silicate powder, CH: calcium hydroxide
powder, SSu: sodium sulphate powder

Z£2) Curing condition : 65°C steam curing for 10 hours (W/B 0.485, S/B
2.45)

3.2.2 E2lo|ojA| x|&

AEE 7R} #7]eh=s 2ke] s Tigkete] A& st
=), ARER A3 mEel2E wdo] wjugA 4F
A Z3itk ol sfAsty] ffs Al AME Ji9F & 7
oF Az Al EeoldAE AFA F FHF F 30-40%=
28kste] ALggith APA A AlES B A" 2
A F 9 AIANE o83t FHefolefAl x1¥HE 20, 30,
40, 50%2 ste] 17 13} & 7I9F A¥7E olgste] A
2o 7)okE AR & ®Ho| AEHIE RISt et
oo Al X3 20%S}F 0% A= FH| AEl7} Tha w1l
HA 23 A9E BYAT, 40, 50%E FEsnt (218
2. 18y SgtolofA] A|ghel] mE AE HAE J1este
2888 40%2 AABII

_—

a3 1 AHE # 7l HMZEE Jtet 487

g s Ad ¥ 'ﬂ‘
(O FA20% (DFA3D% (FA40% (d)F/A%

a8 2 Aol wE Tetef M A

3.2.3 =M

71948 EE2EfZoA AEAEL 7)ok ©rkel dHy
o] Ut} IFFALS Fold &Y A 2 o] FoEY]
wfiZol] AAHo|ARE, T]eke] A=l FWdE IS
7] wjEo] H-dg FFALL Aok gk ARIE 7]
oFo] ZAEAEL 1520 FFoH, S 17S A3
874 719ke] AEALES A %%H 9 AgAel =
ol A S 40%E ATt FEALS 1.5 175 2.0 37}
2ol st 71948 ARsle] 2H AEE RIS 1

g 32 EAEC e 7)ok 9 FEHE JEhdth 1
%ﬂr Zo] ZEAIE 159 1.750] FAGEHIT FEEA,
202 #Ho| wlimgA £t Aoz Uepth mEkA o]
Aol AR B 7)9be) AEAES AALS sk
172 AA3IAT

&yl o5
(b) /B 1.75

O 3 =20 wE J|ote BEH M

3.3. 7l HE H ds AlE

3.3.1 7|2t M=



ARE AFA 4, 7, 8, 9, 1093 Hla el ARIES
o]-gat] ZTtolofAl A& 40%, H=AE L7 83t

o F 67HA 7IekE AT (& 5). 7198 REEE

£ 7Rl ARl o8 437bed Hdd wEAE
ZEE =S vigsdon, dATH S 4% T
o g WA HEe 4y A meEa] S-A%
A v B A Hlet vlwsjy 2 7)ok REg
25 wigstar 7isk 49710l oF 3.6kge] REEEE Wil
7IE B8E AAlskik AdE Tieke 3257 A
ol Al 65C el oF 10417 A F 20£2C, dois= 70%
o gedadold Az e Az F 32 F 719
o] e3E Ak I9 49k #o] Gl G3, G4, OPC 4
7HAE ROl A A dEskth v G2
ol ohge] WElyh dAsislet, ols AR
Na;S0,6} 503 Aol AdEd o= dddn.

E 5 7|28 DEEIZ digtE

Binder (%)
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SP SS CH SSu FIA
Gl| 54 42 18 40 17
G2| 546 18 36 40 17
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P OPC 40 17

1) SP: slag powder, SS: sodium silicate, CH: calcium hydroxide, SSu:
sodium sulphate, F/A: Fly-ash, S/B: sand-binder ratio
Z+2) Curing condition : 65C steam curing for 10 hours
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The Korean smoked clay rooftile is expensive and heavy comparing to cement rooftile due to
Epyroprocessing while showing high strength and durability. The cement rooftile has negative image in terms
Eof greenness and traditionality and also requires painting for implementing the traditional color. The purpose
Eof this study is to develop an eco-friendly new Korean traditional rooftile using alkali-activated blast
o = Efurnace slag with the traditional color which is similar to that of Korean smoked rooftile by incorporating

Ecarbon black and investigate the properties of developed rooftile. A series of experiments was performed to
Edetermine the optimal dosages and types of alkali-activator and mixture proportion and then the properties
Eof rooftile were evaluated. From the test results, it was exhibited that the alkali-activated slag based
Erooftile developed in this study showed higher performance than that specified in the Korean standards and
Eshowed similar color with that of Korean smoked roof tile.
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