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Abstract In this study, the basic physical properties and microstructure of concrete interlocking blocks with amount of
different CO, gas injection were analyzed according to determine the applicability of In-situ carbonation technology to
construction secondary products. The amount of carbon dioxide gas injection was selected as 0, 0.1, 0.3, 0.5, 0.7 wt.%
compared to cement amount. A lab-scale press equipment was designed to apply developed carbonation technology to real
construction site. And mixer for stable CO, gas injection was designed. Using the designed devices, CO, gas injected
samples were created and physical property of samples were performed. As a result of the physical property test, as the
CO, injection amount increased to 0.3 %, it showed higher strength behavior compared to the original mix. And more than
0.5 % samples showed lower strength behavior than original sample, but they satisfied the standard of concrete interlocking
block. This results were determined that CO, injection contributed to the creation of hydrates such as C-S-H. Therefore, the
possibility of applying carbonation technology, which injects CO, during mixing, to various secondary construction products
was confirmed.
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Fig. 1. Particle size distributions of raw material.
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Fig. 2. XRD patterns of raw material.
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Table 1

Chemical compositions of raw material (Unit: wt.%)
MgO AlO; Sio, P,0; SO; K,O CaO Fe,O;, Others
3.26 4.70 19.40 1.12 4.06 1.12 62.30 3.22 0.82
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Fig. 3. Schematic of the mixer with CO, gas injection device.
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Table 2
Mixture proportions of samples

Sample*’ Cement (g) Aggregate (g) w/C CO, (Wt.%)

IB-0 450 1,350 0

IB-0.1 450 1,350 0.1

1B-0.3 450 1,350 0.35 0.3

IB-0.5 450 1,350 0.5

1B-0.7 450 1,350 0.7

” Sample name ‘IB’is abbreviation of Interlocking Block
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Fig. 6. Photo of flowability test result.
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Fig. 7. Results of flexural strength test.

Table 3

Results of absorption test
Sample Absorption rate (%) W wet (g) W _dry (g)
1B-0 7.7 572.27 531.12
IB-0.1 8.1 574.90 531.59
IB-0.3 83 586.63 541.84
1B-0.5 8.6 572.44 526.96
1B-0.7 8.9 569.88 523.17

W Weight
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Fig. 8. Results of compressive strength test.
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Table 4
Compressive strength test results on different pressure
Weight (kg) 2,000 2,500 3,000 3,500 4,000 4,500
C.S*) (MPa) 19.7 21.9 253 29.1 32.9 33.1
" C.S : Compressive strength
Table 5
Flexural and compressive strength test results
Sample Flexural strength (MPa) Compressive strength (MPa)
1B-0 6.2 47.6
1B-0.3 6.7 514
1B-0.7 5.8 37.3

(a) 1B-0

(b) 1B-0.3
Fig. 10. Photo of concrete interlocking block with/without CO, gas injection.
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