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Abstract Recently, as there has been growing demand for aesthetic quality in structural materials, the development of
excellent color cement concrete having good coloration properties has become a requirement. This study is designed to
analyze the basic physical properties of mortar and the properties of keeping the coloration under an ultraviolet ray
accelerated weathering test environment according to changes in the mixing ratio between carbon black and iron oxide used
as colorants. The test results show that the use of carbon black and iron oxide reduces the initial flow by 6.3~17.2 % and
the air content by 3.5~31.5 % but increases the unit volume weight by 3.4~5.5 %, compared to ordinary Portland cement
(OPC). In addition, the study shows that the addition of iron oxide increases the self drying shrinkage. So, caution needs
to be taken on the workability of the concrete. The brightness value L' represented by black showed the most excellent
black colour when carbon black 3 % and iron oxide 5% are added. According to UV accelerated weatherproof test, the
brightness value L~ was found to increase in all experiment specimens by 4.28~11.97 %, and the color change by UV was
found to be higher for the case where carbon black colorant was not used. Therefore, in terms of color revelation
characteristics, the case using carbon black 3 % and iron oxide 5 % was found to show the best black color.

Key words Black color mortar, Carbon black, Iron oxide

A3 FHEEE S ANSE He REE 2L AP 54

(2020»4 74 134 HP)
(2020 79 162 HALER)
(2020 7€ 162 AANEA)

2 o HIZ Eo TRAC mTd S Fort SUIHL o], WG 4% Ay ANE FAE Jldo] &
TFEI UG B Ao = ?““Xili ALSE FHEEE S AkslE o] EQE Wl E REEE9] J|xEA G oM &=
2 W$A A W §X 5L B84 st AEA Y 7HEE ) AbslE S AMESel mel OPCYl| H]
3 7] 2= 6.3~172 %, %—71 S 35-31.5% HAaHYL GYLHATE 34-55% S5 A2 UEyth o283
2etE e EYPTOE S A7) Az *i%k Z71E0] ZAFAgel Fosior & AL dddEd. FANSE YeEhe Hx
L e 7B 39%, A3t 5%S £Y43 497 7P S AAA4S 2tk A9A 31 WA A o8 L
= 428~11.97 % S7HEIAL, FHEEY S ALE o R g AL og AdHsit AA He AR Jeigth A4 &
Holl A HAuge FHEEY 3%, AstE 5 %E AR H92 AE)

LM B L7 F7ste] o ZABES] F8/do] ArxEA

SITHLS). ole @t ao] Wio] k' Ex AAAE AL
Aze) A% ERE 7x ARE 72F AT O 89 geEadEs OUd Ae B8 4 9o
o] Ag I oJ]fo] o R nj s 2 2208 AZES FAom Akl sy Yo}
Bz EME [ A2FE 59 I HY
*Corresponding author ALHT Y= N—i}—o]]:].[z 7]. 299 AL= ) -9F
E-mail: cwhong@ut.ac.kr 7S Ao = Tkl Aol AzEaEs} B




Color revelation characteristics of color mortar using iron oxide and carbon black

OL
T

Al 22o]aL JAIRE, = el A

= avte] s ARgst
= WAZ AP S % 5’41‘% g

o] V74 Bt

7F ASEHA ok Aol g}l *o FoITH2,3].
AeEAES P8l AREHE e fIgES

QIER FEEE, {71k HAo] n,
AR AR 75 o), st Fol ejs) Ao Wsla,
Wrge] WolA7] wEe] flkENTks FrI9kEs}
FaeEe] AAAEA APl By JTHSL.
Aelzag)ee] A4 7Ee glo] BALE AAY
A AT oAE el & e Aese 3
w7 @A BA g A gHe arE A
7) oeld AUTIAE Az TP ofele AgE
Supeltha-6). oloige] Hzo] o EIplE: 4
AsAolx, v Frshs Aol tirHRA A
2 AMgE Ze 2aES] Hgo] ZrlH o}, A
Amadd 99 Ba 7o) gol FAae % W%
A4g40) oele AT A A A ] BAH
o= AN JTHS].
Gep) £ Ao 29
AL e BY B

Aol

Aol HAA R THEEg s
FEEEDEA S

l‘

e skl H%“:‘é AR o) Ape) A EAUIFA
AEE 55 A u e Hrlele] HAMTS w23}
A} gt
2. AEAIE o e
2.1. AFeAlE

SAte] HEZENTAWH

Aol AMH AHES =]
EolH, H|F& 3.15, EUEE 3300 cm’/g ot} A
= KS L 51999 #4%E BlF 2.68, ZHE 1.99, &<
SAAY 1,537 kgm’Ql FER BFEAE ARSI

elw B s A AR,

U WAL Black 318% AREsI9loH, s
cm’e]t},

2.2, AEIYE

[<]

1=

2AYE AHME marhEe] FRS UYL KS F

2594, 7% AP KS F 2421, ©91844 o

KS F 240900 oA Faatict. 28]al A%F3d] 9
T 2o

3 FEY 34 =Y

Schleibingerr} A8 71E *]%—3}

Rom, 75 W A AL 71719 golA H

H FHo HRAA ] o) As =ABIATHS,

7d5== KS L 5105 Algqt4el ofste] A= 7
dof] SAIATE AL X U AP KS M

ISO 1150790 2J8t ARLA =& A3 Alo]Ee 8AI7HS:
RIelE2 AL, Alo]E REE 60+ 3°CollA] 4’\17}
UV ZAH0.63 W/m*/nm), 50 +3°Col 4X)7F S=8h=
Ao st 2ela AEHL] Map S8 AAAE
ARE-SIATHS,8].

=

3. AR 5w

[\

Y ZAAe] SFREMEEY, s et Y 24
QT HskE Fa *Elfa?lx}i st Atskd
Higae] Elare AIER O] 0%, 5%, 10%
%, 1.5%, 3.0 %°ltt. 2]l w4 Al= Table 1
I, AHE REgk2e] Az= KS L 51099 714
Sl A Az on, FL T
20+ 1°C, 5 80+2% 202 AN E T

Ny

m\l

Jﬁﬁﬁﬂ&ﬁ
[

of| &

FHEEde )l MARS] CAS Number 1333-86-4 #& FHEE )} LlslE ] EQ1E WSl WE E29 AA|
2 AMgSlglon], AL 18gom'olth, Ea ASEe  wal A9 Fig 13 2k WE 2709 E29 ge
Table 1
Mix design of black-colored mortar
Classification CB 10 wiC Unit weight (kg/m3)
(%) (%) (%) C W S CB 10 SP
OPC 0 0 50 450 225 1499 - - 9.0
CI-3-0 3 0 50 450 225 1499 13.5 - 9.0
CI-0-10 0 10 50 450 225 1499 - 45.0 9.0
CI-1.5-5 1.5 5 50 450 225 1499 6.75 22.5 9.0
CI-1.5-10 1.5 10 50 450 225 1499 6.75 45.0 9.0
CI-3-5 3 5 50 450 225 1499 13.5 22.5 9.0
CI-3-10 3 10 50 450 225 1499 13.5 45.0 9.0
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Fig. 1. Flow according to colorant type and contents.
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Fig. 2. Air and unit volume weight of black color mortar.
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Fig. 3. Shrinkage according to colorant type and contents.
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Fig. 4. Compressive strength with age in black color mortar.
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Fig. 5. Color change according to the age of black color mortar.
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Fig. 6. Color difference change by age according to the UV accelerated weathering test.
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