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CO2
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2.1

N BFS)

0.40

 

3.4%
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*1 ( ) 

*2 ( ) 

*3 ( ) 

 (%mass)   

(g/cm3)

 

(cm2/g) 

ig.loss

(%) SiO2 Al2O3 Fe2O3 CaO MgO SO3 Na2O K2O Cl- 

N 3.16 3110 0.64 21.8 4.49 2.90 63.9 1.84 2.26 0.20 0.38 0.007

 

 

 (%mass)   

(g/cm3) (cm2/g)

ig.loss 

(%) SiO2 Al2O3 FeO CaO MgO S Na2O K2O TiO2 MnO Cl 

BFS 2.90 4050 0.05 33.88 15.34 0.34 42.65 5.81 0.65 0.28 0.31 0.57 0.16 0.004 
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2.4

(1)

X Hoshino
4) X Cu-K 50kV 250mA

2 =5 65 0.02

2 /min.

TOPAS(BrukerAXS) , 

C3S, C2S, cubic-C3A, orthorhombic-C3A ( C3A) , 

1 2 3 4 5 6 7

20

40

60

80

0
 ( )

 (
)

20

 

 

 

 

 H/C  
 

(g/mol) (g/cm3)

1000 0 CxSH0 155 -
105  0.76 CxSH1.5 182 2.65

15%RH20 1.18 CxSH2 191 2.40
C-S-H

Saturated 1.18 CxSH2 191 2.40

1000 0 C6 A�3H0 678 -

105 2.00 C6 A �3H12 894 2.38
15%RH20 5.30 C6A �3H31.8 1252 1.73

AFt

Saturated 5.33 C6 A �3H32 1255 1.77

1000  0 C4 A�H0 406 -

105  2.00 C4 A�H8 550 2.40

15%RH20 3.00 C4A�H11.6 622 2.01
AFm

Saturated 3.50 C4 A�H12 658 1.90

1000  0 C4AH0 326 -

105 2.00 C4AH8 470 2.70
15%RH20 3.25 C4AH13 561 -

C-A-H

(N)

Saturated 3.25 C4AH13 561 2.02

1000 0 C3AH0 271 

105  0.8 C3AH2.4 313 2.70

15%RH20 1.25 C3AH3.75 337 -

C-A-H

(BFS)

Saturated 2.00 C3AH6 379 2.52

1000 0 C4FH0 384 -

105  2.00 C4FH8 528 2.70

15%RH20 3.25 C4FH13 618 -

C-F-H

(N)

Saturated 3.25 C4FH13 618 2.23

1000  0 C3FH0 327 -

105  0.8 C3FH2.4 371 2.70

15%RH20 1.25 C3FH3.75 395 -

C-F-H

(BFS)

Saturated 2.00 C3FH6 436 2.52

 

C: CaO, S: SO2, A: Al2O3, F: Fe2O3, H: H2O, �: 

SO3, �: CO2 C-S-H x=1.7

 



C4AF, MgO, Free-CaO, CaCO3 (C�), CaSO4 2H2O (C�H2)  

CaSO4 1/2H2O (C�H0.5), Ca(OH)2 (CH), C3A 3CaSO4

32H2O (AFt), C3A CaSO4 12H2O (AFm)

-Al2O3(10wt% )

C3S C2S cubic-C3A orthorhombic-C3A

C4AF Nist Technical 

Report , MgO, C�, C�H2, C�H0.5, CH, Aft,  

Afm, -Al2O3 ICSD Database

-Al2O3 1
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3.1

X /

C3S C2S C3A C4AF
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C-S-H CaO/SiO2

CaO/SiO2
10  

C-S-H

Al2O3(A) Fe2O3(F)

A F

C-A-H C-F-H

C-S-H CaO/SiO2

BFS
 

N 1

CH TG-DTA

CH

 

3.2

40

 

 

 C3(A,F )H6 C4(A,F)H13 

BB3020 1.797 1.618 

BB3060 1.869 1.699 

BB4520 1.669 1.487 

BB4560 1.764 1.598 
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