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Effect of Carbon Amino Silica Black Contained Superplasticizer
on the Engineering Properties and Chromaticity of Black Color Concrete
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This paper is to investigate experimentally an effect of carbon amino silica black-superplasticizer(CASB-SP)on the engineering
properties and chromaticity of black color concrete with 0.45 of W/C(water to cement). CASB-SP and carbon black were applied for
pigment of the concrete. To prevent efflorescence of concrete, four different water repellent agents were also applied. As results, it
was found that use of CASB-SP increased the slump and air contents. Furthermore, the use of CASB-SP increased the compressive
strength. As CASB-SP dosages increased, chromaticity was well developed. For the effect of water repellent agent, the use of epoxy
type was effective for protection from efflorescence. Based on test resuilts, it was evaluated that 0.5% of CASB-SP effectively improve
the concrete quality as well as enhance the chromaticity with proper dosage.
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Table 1. Design of experiment
Factors Items
W/C(%) - 45
Slump (mm) - 180+25
Air contents(%) - 4.5£1.5
O(plain),
. CASB-SP" 0.25(1.25),0.50(2.50),
igment
Mixture (Cx%) 0.75(3.75), 1.0(5.0)
Carbon 10
black ’
- Silane
Wat llent - Silicon
atet repelie - Poly silica
- Epoxy
- Slump - Air content
Fresh concrete 4 | (0, 60min) (0, 60min)
- Setting time |- Bleeding
Test - Compressive strength

hardened concrete

(3, 7, 28, 91 days)
- Chromaticity

(3, 7, 28, 91 days)
- Whitening event

1) Composition of CASB-SP= CASB(20):SP(6):Water(74)
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Table 2. Mixing proportions of the concretes

. Weight

Mixtures \(Y/{s (Ef) A(FCI;//SE C/é:r]f)oip/ (kg/ﬁ’f)
C©% |w|lcCc|Ss |G
Plain 0.13/- 1.00 173 [ 118321343
Carbon 1.0 - 1.00 173 1122323 |337
CASB 0.25 -/0.0015 1.25 1831129314329
CASB 0.5 o - 2.50 168 [ 118|327 | 342
CASB 0.75 0.01/- 3.75 160 | 112334 | 349
CASB 1.0 0.03/- 5.00 154 (108|339 | 354
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Table 3. Physical properties of cement

Setting time |Compressive strength
Density | Blaine | Soundness (min) (MPa)

(g/em’) | (em*/g) | (%) |Initial | Final | 3 | 7 | 28
set set | days | days | days

3.15 | 3390 0.08 230 | 345 | 248 | 393 | 569

Table 4. Physical properties of aggregates

. . . Passing
Kinds F-M ]()gj::lfl?), Absor;zt;o)n ratio 0.08 mm sieve
. size(%)
River sand | 2.57 2.59 1.58 1.44
Coarse | (38| 261 111 0.10
aggregate
Table 5. Physical properties of CASB
Densi Solid
Kinds Ingredient Ey pH contents
(g/em”) 9
(%)
Polycarbonic acid,
CASB-SP Carbon Black 1.33 7.12 26

(@) Spectrum colorimete

(b) Measuring hromaticity

Photo 1. Chromaticity test
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