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Fig.1  
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Table.2 Pre_series Ca/Si
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2.3 XRD  
XRD 	 (	-Al2O3)

5wt% XRD Rigaku

Smart Lab X X CuK	 40kV

30mA 3~90 /2

1 /min 0.02

/step  

2.4 NMR  
29Si MAS NMR JEOL ECA-500(11.75T)

99.4MHz 4mm

Spinning speed 10kHz Pulse width 3.6 s

relaxation delay 30s scans 2048 NMR

 
27Al MAS NMR JEOL ECA-800(18.8T)

208.6MHz 3.8mm

Spinning speed 20kHz Pulse width 0.9 s

relaxation delay 0.5s scans 1280 NMR

 
23Na NMR 2

23Na 3QMAS 

NMR JEOL ECA-500(11.75T)

132.3MHz 4mm

three pulse sequence Z-filter  Z-filter Delay 200 s

pulse delay 0.1s 3QMAS NMR
5) NMR JEOL Delta Software
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Fig.1 Process of Accelerated carbonation reaction 

 

Table.1 Chemical composition of White cement (%) 

Sample CaO SiO2 Al2O3 MgO SO3 Na2O Fe2O3 
White  
cement 64.87 22.82 4.55 1.13 2.87 0.06 0.19 

 

Table.2 Material proportions 

Sample Cement 
paste 

Sodium 
silicate 

Ca/Si 
(mol) 

CO2 

(week) 
Carbonation 

period (by Fig.1) 

None  - - - - 

None_1w  - - 1 before repair 

None_4w  - - 4 before repair 

CP1.0   1.0 - - 

CP1.0_1w   1.0 1 after repair 

CP1.0_4w   1.0 4 after repair 

Pre1w_CP1.0   1.0 1 before repair 

Pre4w_CP1.0   1.0 4 before repair 
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Fig.2 XRD Patterns (None and CP1.0) 
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Fig.3 29Si MAS NMR chemical shift (None and CP1.0) 
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Fig.4 27Al MAS NMR chemical shift (None and CP1.0) 

 

 

Fig.5 Comparison between None_4w and CP1.0_4w (29Si NMR) 
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Fig.6 23Na 3QMAS NMR chemical shift (CP1.0) 
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Fig.7 XRD Patterns (Pre1.0) 

 

3.2
 
(1) XRD  
Fig.7

Pre1.0_carbonation XRD

None_1w None_4w XRD

 

AFm

Ca(OH)2

Ca(OH)2 Ca

C-S-H

CaCO3 Ca(OH)2

Ca CaCO3 Ca

 

(2) NMR  
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Fig.8 29Si and 27Al MAS NMR (Pre1.0) 
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