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An Experimental Study on the Flowability and Compressive Strength of
Color Concrete Mixed with Pigments

E|XHE* - Eolgtr T 2F

Choi, Jae Jin * Hwang, Eui Hwan * Moon, Dae Joong

Abstract

To know the effect of pigments on the material properties of color concrete, mortar and concrete tests were carried out by the
using 5 kinds of pigment. The major component of red, yellow and black pigments was iron oxide and coloring component of
blue and green pigments was copper phthalocyanine. Properties of mortar and concrete were some of difference according to
adding ratio and kind of pigments. In case of using red, yellow and black pigments, setting time of concrete speeded a little and
compressive strength was tendency to increase and slump or air content of concrete was same or decreased. On the other hand,
in case of using green and blue pigments, compressive strength of concrete decreased largely because of the excessive air
entrainment of surfactant and sump or air content of concrete increased highly. When the antifoaming agent was added to the
color concrete mixed with green and blue pigments, compressive strength of concrete was improved and similar to that of con-
crete without pigment.

Keywords : pigment, color concrete, air entrainment, compressive strength, antifoaming agent

2 X
Srer} Berea]Ee] o) PR 93 Qolny] 9is) AsiHe] FHRel A4, 34 0 54 gkue} F wYwA
RS HARROR S= YT} 24 AR SERE Aol HaEEe) mase AP AT dud EF 2 A

Fheol et mEElE B EaiEe] FASAe] Aot AT A4, 4 2 B4 RS Arke BaeiEe AL
TR WeAT EAEE oK) 371 AFOIN0m, FUL U V1% A LAY FASErh WA, 34 % =4
ARE WK A9 ARNBYAY 37D o) EaES) 45T} 2 ASHAOR, LY R ol A 3
etk o5 H4 B =4 RS Ak BAelEe] ATAS WA BaelEe] EPEA ZA s I
£ W13 e Zazes) v Pmade] Uehdet,

#AZo] : oha, VERE, 1A, YFYE, AuA

ol oA ARSI FAYES] Fogo] FRES
B8 FIYE 7EE9 olgteS T8k Al St
SPHA RS AR ZeltaE|ES Aste] STkl A
th 53], AA T2, 39 2 o) Bl iy D
TAEZF AIFEAL 3lom, shdEe] #sMlEleE el
ZEZ AlFE £ o2t & 5 UAThEAE) 5, 2004).

ol#gt AeREae|ES] Aol Ty ol £ol7]
A5g ARl EAFRE AT Y 3RS & o
ZAANE sl ZaYES A= i 2 dgo
2 2% WA 10%2] 57} e WARES ARSSh=
W o] ATHA. M. Neville, 1996).

DEIREGOR AT & gt AR dut B
3 golel =4 e A2 7171 Blge) B Y5l

ola) galslo] Ao) Walt 7912 29AY St 9

JIGtEE 9, W, 9gel ol vslel etEeE s,
Wl e EAle] A4S P o] Ak v, {7l
B Mgl Agsta Rl ATks FHe Yort 9%
Wol) thate] WAolA 4 Aol Ba Ho] wiel7] 47]
who] f7lokERtke IRkt Easee] Az
Aeleka Feid UrkEEEaeEssn, 1997),
PeaRES A AgEE Pollee PR
3 Al weh TRt FR7 AzEn Qor, 4z
24 9 P o tea 2asee] 454 2

*ESIR - BFHE ZUNHSE HASIAZSE 112N E-mail: jjichoi@kongju.ac.kr)

R[S Z2IHHS! SISHESIE 114 (E-mail: ehhwang@kongju.ac.kr)
e ZZ)HIE J|S0IN\HE-mail: moondaejoong@yahoo.co.kr)

E268 H3IAYE - 20064F SH

— 547 -



Aol FEE vHe ZeE BaelAlE F, 1999, 2000)
Hi o, tekglt ARt BaEs AE 23 A
ojct. TS kg9 il were 7)) o] 4
3 Fehs @ 39 olopx % 2 T AUtk

TJHER B APMe dsrt ZElEasEe] A A
e FFEs HESP] S8t IujellA de] AldEal e
oty 5ERFE AL olE SHRE ARSIl AR =
zZelz 9 3B f54, AR TS 54,
aFgro 24 Qv AT ES] A mXe dFS
AAStarat g,

2. dEAI=

2.1 AR 2
2.1.1 AlHE
AHEE HAP AR 9% 315 g/em®?] HEEENEA]

HES 218319t

2.12 28

A8l otgE DAO|A] A|Z3 ACZ Table 19 UERA
A A=A A d B sERo|t) o]F A 3kl
2 Sae Aaldo] FARQ] ek, Halul Pl

f71Ee) WAt Asd, deb) B 9Reit So) 7]

A Aol T YuE AT,

2.13 A

REEl2 Algd] A3 Al dEE A1EEY]
7 ARl

ZIAYE AAoN AIFAE ZEE 260, U5 258 g
em’d] RS ARSI, F2ZAlE FAUAS 25 mm,
% 265 g/em®e] F<EAAS ARSI

2.2 AYH

22.1 AHE 24X =4
KS L 5102 2 KS L 51039 7740 u=t AHE H)9]
2EZS Hso] AdRof

el o)t SAARRES 73351590,
otze] Hrieke AE A s 0~10%02% )=
Stk

222 REEE AJY

KS L 5105 2 KS L 51090 7+4¥ Alg4Piol ot
AHES} FFALE 1:245 FAR] 2 S AHEH] 48.5%=
S RS AMIE FFel tisl 0~10%02% +4) H7Fsh
o Fel2s vlNl U ISATAEE AIFAE AR

Table 1. Chemical and physical properties of pigments

color coloring component dens‘t;‘/
(g/em’)
red iron oxide 447
yellow iron oxide 3.90
green copper phthalocyanine 2.70
blue copper phthalocyanine 2.57
black iron oxide 4.54
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Table 2. Concrete mix proportion
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Fig. 1 Setting time of cement paste versus pigment content
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Fig. 2 Compressive strength of mortar versus pigment content
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Table 3. Slump and air content of color concrete using antifoaming agent
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pigment slump(cm) air content(%) 28 day compressive strength (MPa)
content before using after using before using after using before using after using
color %0 antifoaming antifoaming antifoaming antifoaming antifoaming antifoaming
(Cx%) agent agent agent agent agent agent
0 8.5 8.0 22 25 33.7 33.7
cen 3 17.1 85 52 1.5 23.8 342
&r 6 19.1 7.5 6.6 2.0 20.3 34.4
9 20.0 7.0 8.0 1.8 20.3 342
0 85 8.0 22 25 33.7 33.7
blue 3 16.6 7.5 6.0 2.1 26.0 32.7
6 16.1 7.0 7.2 2.1 24.6 34.4
9 15.5 5.5 7.5 22 23.7 34.5
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