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The physical properties evaluation and analysis about color revelation
of the black-color mortar which applies the Granulated Blast Furnace Slag'
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Abstract

In the many kind of construct-material, the concrete which has the high-strength and a durability is sufficient to use with struc-
ture-material. but the color of concrete is very monotony, so generally concrete isn't used the out surface. although color concrete
is a method of expressing surface, the combination of pigment and cement cause many physical problem such as efflorescence
phenomenon, strength degradation and so on. In this study, It attempt to develop the black mortar using the industrial granulated
blast furnace slag and to evaluate basic physical properties compare with general color concrete to solve the color concrete prob-
lem. The result of experiment showed that the flow dropped mixing of pigment. but flow increased in proportion to the mixing
rate in occasion of mortar that mix granulated blast furnace sla and black mortar which was made granulated blast furnace slag
has more visible black color than any mortar,

Key words : Color concrete, Granulated blast furnace slag, By-product, Black mortar

LN B JEE ZEEd B U SOl $5a] A28 7

zZAEE Z4 89T v BaTES PEAE
A ARl b Fe% AUAR F Shil B2 A12Y A9 dERe] A5BNE A4, B 5 ¥
=o] 2719 AR oRtEAIE AAs maEe

*zmo;d 103 29(951 %3;? 20109 12€ 39 1453 7 ¥ SARAE nEe sl 9t Zage 2E
20104 129 17 4 = : = e
# E-mail: archiso@jbnu.ac ke Aol Wz viEAle AAsRe F1Ee] THe A8



ST Hitk T B9 -ZeiREeE Rt E OARER A% TR 87

S} ATl wE 1z FUHe FAVIZEY FU1E Bt
SHA| Er}. o]e} o] nIZAAQ] mizkgAE Hagt o]
Fre AFEE A3l FHE Esle 2aE &
doll 71| E AT A E B FMlo] Tk
3 FA E¥o| 7kedt AN 2 Bz e
A - 9 wRE S} o] X ¥ ol MAEE
Axske dojle nF 7Hhe 9SATIR] 257
Fol7|= &t

oz H2 QuiklEe] AEsES gA4Fy g
FoR vl ik M2E a7t SUEHI, ASVME
o] Sxo wel FAYES] A, A, Fe 9 o
AR A FREC EAd @ wgdsla e F
Alelth. olHE wAE I TIAYEE FA3Y
Architectural Concrete?} 3P oj= ZA|=EFEIIE
photo engraved ZIYE, ZHTIZE F T3 H
goz wdsiz gl

Architectural Concrete % ABEIZELE AN ES
o8 7] g AR AR AV a8t
© TR AAE vies o8 FAYEE 12A 7
3 22 72 ISR olug o AAE oA
248 Ad vREA 8435324 3 Aot} AHE
FHE ARA] WARMEE g3k AL 7182 BE
ZEIE ARIEE AT S 253 M o) &
BT 2} 3k Ao AT =S ZAAA 2
She AGE BAAE F 7] HEold) SARES A}
3oyt o AHEAYEE HE XEUE AWE
E ARE drY kdee BEE AR TS
HE IEUE AES A HAoh =3 BvE F3
Eo Bla] wsh} o g o3t fldolx FHoF 3=
4 o] 7 A7 @A77 S8 AESA 4t
7] w2 olA7A = ALslET YA et

ZE grst Aol FaE Azt FsE A
A AT AQde B3 BxY vigAbr B
e TIYE FRAE 15Y F Yo ) @EFL
8 IAM) ZEZ Ao e sl etk
ATE A8 F 7] W] ASEs Aok Wi
7 UE AeZ At Qi)

HAAZIAEx 54T ASE ANl Tk A
S EEAE ¢ vk FAe A9 A= Wl u
2t 94 gl 27 spaElEo] A A ¢ 9o
U EFE A AFEH A0S ouAE el
TF 2 228 "oyt e WA B8 A9 o
R[AF ANgel] 23se] AHEFZE AZ A

3

,d
)
ro,

7V o AdFe] shiojtt. o|¢} 22 olfE EY
AHZAYEY A9 A AAZLZE AMHE Fopu
71 of2$H, BEol wizhiAoA tha xpo]7t
lor) dE Z2 o7l Qe “Office for Metropolitan
Architecture”®] 27} ZAE3} LAY“Prada Project” 52
Aol B3t 2108 ZARE] BY-AeEIES B
A ANLe AAFHeRE E ouE JRIv
g 4 A2

ojo B e thFsh MAte] HAZARE F 44
BEo] 7 o3 Y- HYILIYE MLE HER
sho], MAHERRS AMS-SE 7180 HAZTAYE A
el At A BB R Azt
ol A7 Y AEFAEQ] ABREH v
gastual Agslgt. ols A% rixaT
E NSgEE gigos I2gda nEde] &
2 59 EYE 5o 27 wE 7z EA
AJRAR T 5L RIS AWHFAES Y3 2y
3 EY €8 /e S g AEAEE 2 A
A& AHIANES] A= 7I& FF 7 ARE
b T s\

0%
o nZ BN

1o M 12
)

ot
fo u

o
W

1

2. AExE W wH

21. F2 AEN=

B AT AlgdA lEs UALS] SAJHAE(White
portland Cement, ©]3} WC)$} KAIANA BAEHE 2
2<&e]2 v % (Granulated Blast Fumnace Slag, ©]3}
GBFS)S FAISE A%t gt 59 AP e ¢
3 5 AR ARRVIGES FREEYE ARSI
A g sHEHIE-S Table 13+ Table 20 YERARITH

Aurd oz otgel YAL WC ¥ GBFSHT} &4
247) wge] gkge] Eol o8 dFFE FIHIT]
A =3, A EAMERZL AXRA FE7E Ak
Ago] gtk et uRRIE|Ee] 5-6% AEAE B
Zelzrt 27) A% B nAe 48 A glo
W, 10%W7HAE 484 982 74 gt ZoE 49
A Aok e Fig 13} 7o) AHTIHE § IR
AAgse 7Y dnt FrkEeks g AR BE
e 9o} "zl FEAL 95% ode) ¥ ©
AEE o]FoX e AFE vHA FHE 5~500 nm®]
PAZ7E 23 o] TR AR FE) Hlet] £
7} B3 H|Fo] Yol 3% ol EY Al AlFA A3}
o] EAHol o= ATt

AdeolE=] A 1978 A 63, 2010



88 SEIE - SRUE - Bk
Table 1. Chemical composition of raw materials
Ttem Oxide composition{%) .
Type Blaine | Specific
Ttem U . (em’/g) | gravity
Type Si0, Ca0 | ALO; | Fe,0; | Nay0O | KO0 | SO; | MgO TiO, LOI
wC 2060 | 68.69 | 4.52 0.36 007 | 015 | 394 1.26 0.05 1.7 3,500 2.95
GBFS 3476 | 41.71 | 15.02 0.48 0.14 | 044 | 013 6.87 0.62 0.23 6,400 29
Table 2. X-Ray flourescence spectrometry
(a) Inorganic pigment
Item Fe,03 MnO Sio, TiO, SO Al MgO CuO Na,O ZnO
Result 91.25 3.16 2.26 113 0.55 0.45 0.23 0.16 0.14 0.13
(b) Carbon black
Ttem CuO SO3 NiQ n0O PO Kzo SIOZ FCZO3 Ca0 P205
Result 34.48 21.50 20.87 18.17 271 1.38 0.24 0.23 0.17 0.13
Inorganic pigment Carbon black
Fig. 1. SEM image(x 5,000).
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Table 3. Mix proportions of the mortar
Type WwC GBFS Inorganic Pigment| Carbon Black S W/B
wC 1,000 -
G20 800 200
G40 600 400
G60 400 600
2,450 55 %
WC-B 920
G20-B 736 184
50 30
G40-B 552 368
(G60-B 368 552
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Fig. 2. Lab color coordinates.

Fig. 3. Minolta-CM-2600D.
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Fig. 4. Mortar flow test.
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Fig, 5. Compressive strength of mortar.
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Fig. 6. Luminosity of the mortar surface by days.
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Fig. 7. Luminosity of the mortar surface.
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