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An Experimental Study on the Carbonation Depth of Cement Paste
Using Carbonation Reaction Accelerator

x-u-lnp %}§|

. HEE X3
o=

Seok-Man Jeong'* + Wan-Hee Yang?® - Dong-Cheol Park’

(Received October 13, 2023 | Revised October 25, 2023 | Accepted October 26, 2023)

This study was conducted as part of maximizing the use of carbon dioxide by applying CCU(Carbon Capture, Utilization) among
technologies for reducing CO, in the cement industry. In a carbon dioxide curing environment, changes in carbonation depth and
changes in basic physical properties by age due to the mixing of carbonation reaction accelerators were usually targeted at Portland
cement paste. In addition, in order to check the fixed amount of CO, in the concrete field, a thermal analysis method was applied to
evaluate CaCO; decarbonization at high temperatures. As a result of the evaluation, it was confirmed that the carbonation depth in the
cured body significantly increased due to the incorporation of CRA in the carbonation depth diffusion performance. In addition, it was

confirmed that the weight reduction rate increased by 23.8 %

and 40.77 %, respectively, compared to Plain, in the order of curing

conditions for constant temperature and humidity and curing conditions for carbonation chambers, so it was confirmed that the
amount of excellent CaCO; produced by the addition of CRA increased as the concentration of CO, increased.
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Table 1. Experimental plan

Factor Levels

Ordinary Portland
cement

Binder 1

Mixture
X None.

Accelerator 2
25 %

Temperature &

i humidity chamber
Curing Curing ty

environment Carbonation test

Experiment
chamber

of paste

Compressive

strength
3, 7, 28d)

. Hardened -
Test item ardene 3 Carbonation depth
state

measurement (14, 28d)

Thermogravimetric
analyzers (28d)

*) CRA: Carbonation Reaction Accelerator

Table 2. Binder mix proportion for paste

W/B Binder (%) CRA

(%) OPC Sum | (B/%)
Temperature & Plain 28 100 100 -
humidity chamber CRA 28 100 100 2.5
Carbonation test Plain 28 100 100 -
chamber CRA 28 100 100 2.5
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Table 3. Physical properties of carbonation reaction accelerator

Densi Particle Water
Shape Color vy size content

@) om |

Light 153 01 <015 | <02

CRA Powder
brown
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Fig. 1. Appearance of carbonation reaction accelerator
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Fig. 2. Curing environment of cement paste
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Table 4. Compressive strength of paste

Compressive strength (MPa)
3 Days 7 Days 28 Days
Temperature & | Plain 61.8 68.0 72.4
humidity chamber | CRA 41.7 456 50.3
Carbonation test | Plain 54.1 64.8 80.2
chamber CRA 44.0 52.8 72.1

12t U egof ME =8 HojEE Blush EUs o 3, 7

=
289 X0l 23t Blolutet B2 7| UM A7l Plain Ci

=5
55,158, 433 % 2 ZO=Z ZJtet= S SOIGIQILT 0|2
ol 2= 2l SHE0IM CRA 20 HE MFE L=
Kot SiMS SHQIotIoLY, Etatat b UM ZZA0 M= 0f4kst
Etaetol 22 St A= SXloj| wet 1 Z0| Xoixl= 2¥s
3015 4 QIQ{Ct 0l CRAY =@lo=2 &7t & Na'0| Ca™g
CHARICZA C |9 ZefeS ZAAFHA CRAZF 2¢

Of EHMOIR(COs )2 MASHA =T ofi MAE B[22 Al
HIE HO|AEO Eot= Ca(OH):E =5lictH CaClsz ot
Al ==t ol Y& CaCOs2 AMIE HO|AES 2EFXE

2
d
- 1
d
or
on

T

A

0y

m
= ox

Comprassive strangth(MPa)

30 _;' «asage- Plain(Temperature & Humidity Chamber)
CRA(Temperature & Humidity Chamber)
—e— Plan(Carbonation Test Chamber)

CRA(Carbonation Test Chamber)

o 7 14 21 28
Time(Days)

Fig. 3. Compressive strength of paste
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Table 5. Compressive strength of paste

Carbonation depth (mm)
14 Days 28 Days
Temperature & humidity Plain 4.79 6.50
chamber CRA 10.28 14.24
Plain 6.08 9.26
Carbonation test chamber
CRA 12.18 14.51

18
%14 Days ™ 28 Days
16

14 1 I

Carbonation depth (mm)
B

Plain CRA Plain CRA

Temperature & Humidity Carbonation Test Chamber

Chamber

Fig. 4. Carbonation depth of paste
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Table 6. Thermogravimetry of paste

Weight loss rate (%)
600~900 °C
Temperature & humidity Plain 5.21
chamber CRA 6.45
Plain 8.78
Carbonation test chamber
CRA 12.36
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%0

28

Weight Retained(%)

86
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Temperature/°C

Fig. 5. Thermogravimetry of paste
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