
 

 

 
 

 
 

 
1.  

15
2

1

pH
2  

 
 

2.  
2.1  

3
20 80% 18

15 3 6 )

 
 

 
 

g/cm3  
 

 
kg/m3  

 
 

1  2.08  100 200 7 28 91 182 365 
2  1.86  50 100 150 7 28 91 182 365 2  
3  1.34  50 100 150 7 28 91 182 365 2  
4  1.85  30 50 70 7 28 91 182 365 
5  1.78  30 50 70 7 28 91 182 365 
6  1.97  30 50 70 7 28 91 182 365 
7  1.95  30 50 70 7 28 91 182 365 
8  1.76  50 100 150 7 28 91 182 365 
9  1.53  100 200 7 28 91 182 365 7  
10  1.44  100 200 300 7 28 91 182 365 

   
 ICP  JIS K 0102-2008 54.3 
 ICP  JIS K 0102-2016 61.4 

 ICP  JIS K 0102-2016 67.4 
  46 12 59 6 
 ICP  JIS K 0102-2016 47.3 

  JIS K 0102-2016 12.1 
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3.  
3.1  

pH
7 365

 
pH 7 365 pH

2
2

pH 10.5
pH  

 
 

 
 
 

 
(kg/m3) 

mg/L   
mg/L   7  28  91  182  365  2  7  

1  
100 

0.1 
<0.01 <0.01 <0.01 <0.01 <0.01   

0.01 
200 <0.01 <0.01 <0.01 <0.01 <0.01   

2  
50 

0.028 
0.002 0.002 0.002 0.002 0.003 0.003  

0.01 100 <0.001 <0.001 <0.001 0001 0.001 0.002  
150 <0.001 <0.001 <0.001 <0.001 0.001 0.001  

3 

 
50 

0.016 
0.001 0.001 0.001 0.001 0.001 0.003  

0.01 100 0.001 0.001 0.001 0.001 0.001 0.002  
150 0.001 0.001 0.001 0.001 0.001 0.002  

 
50 

1.8 
0.10 <0.08 <0.08 0.09 0.09 0.10  

0.8 100 0.08 <0.08 <0.08 <0.08 <0.08 <0.08  
150 <0.08 <0.08 <0.08 <0.08 <0.08 <0.08  

4  
30 

0.028 
<0.001 <0.001 <0.001 <0.001 <0.001   

0.01 50 <0.001 <0.001 <0.001 <0.001 <0.001   
70 <0.001 <0.001 <0.001 <0.001 <0.001   

5  
30 

0.017 
0.002 0.003 0.001 0.001 0.001   

0.01 50 0.001 0.002 0.002 0.001 <0.001   
70 <0.001 0.002 0.001 0.001 <0.001   

6 

 
30 

0.019 
0.008 0.009 0.007 0.006 0.004   

0.01 50 0.003 0.006 0.006 0.005 0.005   
70 0.001 0.004 0.005 0.004 0.004   

 
30 

0.013 
0.007 0.005 0.005 0.005 0.004   

0.01 50 0.008 0.005 0.004 0.004 0.002   
70 0.007 0.005 0.004 0.004 0.002   

7  
30 

0.012 
<0.001 <0.001 0.001 0.001 0.001   

0.01 50 <0.001 <0.001 <0.001 <0.001 <0.001   
70 <0.001 <0.001 <0.001 <0.001 <0.001   

8  
50 

0.016 
0.007 0.006 0.007 0.007 0.005   

0.01 100 0.005 0.004 0.004 0.004 0.002   
150 0.004 0.004 0.004 0.003 0.002   

9  
100 

6.26 
0.30 0.36 0.34 0.33 0.37  0.36 

0.8 
200 0.10 0.28 0.26 0.21 0.16  0.16 

10  
100 

11.0 
5.3 4.8 4.2 3.9 3.7   

1.0 200 2.0 1.6 1.3 1.2 1.1   
300 1.1 0.9 0.9 0.8 0.7   

 
 
 
 



 

 

 

 
 
 

 
(kg/m3) 

pH 
 7  28  91  182  365  2  7  

1  
100 

8.3 
10.3 10.2 9.8 9.8 10.5   

200 10.4 10.3 10.1 10.0 10.5   

2  
50 

8.2 
10.0 9.8 9.8 9.7 9.1 9.2  

100 10.3 10.2 10.1 9.8 9.6 9.5  
150 10.4 10.4 10.3 10.2 10.0 9.9  

3 
 
 

50 
7.5 

9.6 9.3 8.9 8.9 8.8 8.4  
100 10.1 9.8 9.3 9.0 9.0 8.7  
150 10.4 10.0 9.8 9.3 9.3 9.0  

4  
30 

10.1 
10.3 10.5 10.0 10.0 9.5   

50 10.5 10.3 10.2 10.3 9.8   
70 10.5 10.3 10.3 10.3 10.0   

5  
30 

10.5 
10.4 10.3 10.1 10.2 10.0   

50 10.5 10.4 10.2 10.3 10.2   
70 10.6 10.4 10.3 10.6 10.3   

6 
 
 

30 
9.4 

10.5 10.0 9.9 10.0 9.8   
50 10.6 10.2 10.0 9.9 9.9   
70 10.8 10.2 10.0 10.1 9.9   

7  
30 

10.3 
10.5 10.9 10.9 10.7 10.7   

50 10.6 10.9 11.0 10.7 10.6   
70 10.8 11.0 11.0 10.7 10.6   

8  
50 

10.2 
10.4 10.2 10.2 10.2 9.9   

100 10.6 10.5 10.4 10.4 10.2   
150 10.9 10.7 10.5 10.5 10.4   

9  
100 

7.5 
 10.6   10.4  10.0 

200  10.7   10.6  9.9 

10  
100 

6.9 
9.5 9.2 9.2 9.1 9.1   

200 10.0 9.7 9.5 9.5 9.4   
300 10.3 10.0 9.8 9.6 9.8   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

3.2  
3.2.1  

7
 

A 60kg/m3 B 50kg/m3

 

 
 

 

 
 

  
 

 
m  

 
 

mg/L  

7 7 5   
 

kg/m3  

 
 

mg/L  
 

(mg/L) 
 

pH 

A 

a 

 

0.00 0.30 
0.018 

0.075 

<0.001 11.2 16 

0.01 

0.30 0.55 0.001 10.6 69 
0.80 1.05 0.004 10.5 123 
1.30 1.50 0.005 10.6 77 

b 

0.00 0.25 

0.011 
0.019 

0.001 10.0 106 
0.25 0.50 <0.001 10.0 125 
1.00 1.25 0.001 9.9 120 
1.50 1.75 <0.001 9.8 111 
2.00 2.25 0.005 9.7 53 

c 

 

0.00 0.20 
0.92 

1.1 

<0.08 9.8 139 

0.8 

0.20 0.30 <0.08 10.0 117 
0.30 0.55 0.12 10.0 61 
0.55 0.80 <0.08 9.6 127 

d 

0.00 0.20 
0.89 

0.96 

<0.08 10.4 80 
0.20 0.45 0.12 10.6 106 
0.45 0.70 0.13 11.2 92 
0.70 1.00 0.15 10.9 13 

B 

e  

0.00 0.25 

0.018 

<0.001 8.7 - 

0.01 

0.25 0.50 <0.001 8.6 - 
0.50 0.75 <0.001 8.3 - 
0.75 1.00 <0.001 8.6 - 
1.00 1.25 <0.001 9.7 - 
1.25 1.50 <0.001 9.7 - 
1.50 2.00 <0.001 9.8 73 
2.00 2.25 <0.001 9.2 - 

f  

0.00 0.25 

0.022 

<0.001 8.4 - 

0.01 

0.25 0.50 <0.001 8.1 - 
0.50 0.75 <0.001 8.4 - 
0.75 1.00 <0.001 8.3 - 
1.00 1.25 <0.001 8.3 - 
1.25 1.50 <0.001 10.0 - 
1.50 2.00 <0.001 10.0 130 
2.00 2.25 <0.001 9.9 - 

g  

0.00 0.25 

0.018 

<0.001 8.5 - 

0.01 

0.25 0.50 <0.001 8.8 - 
0.50 0.75 0.004 8.1 - 
0.75 1.00 <0.001 9.5 - 
1.00 1.25 <0.001 10.0 - 
1.25 1.50 <0.001 10.1 - 
1.50 2.00 0.001 10.0 150 
2.00 2.25 <0.001 10.1 - 



 

 

3.2.2  

pH  
7 pH

 

 
3.2.3  

3 7 7 7 5

7 7 5
 

7

8

 

   
mg/kg  

 
 

3  
7  

b 
   0.15 <0.01 0.01 

   0.07 0.03 0.10 
  ,  0.33 0.23 0.13 

  ,  0.07 0.08 0.10 
   8.0 6.7 6.9 

 8.6 7.1 7.3 

 
 

  
 

 

 
 

kg/m3  

 
 

mg/L  

7 7 5   
 

mg/L  
 

(mg/L) 
 

pH 

A 

a 

 

18  
69 

0.018 
0.075 

0.001 10.6 

0.01 

GEPC 0.001 10.6 
GEPC <0.001 11.4 

b 
18  

125 
0.011 

0.019 

<0.001 10.0 
GEPC <0.001 10.0 

GEPC <0.001 11.2 

c 

 

18  
127 

0.92 
1.1 

<0.08 9.6 

0.08 

GEPC <0.08 9.3 
GEPC 0.08 10.5 

d 
18  

92 
0.89 

0.96 

0.13 11.2 
GEPC <0.08 11.1 

GEPC <0.08 11.6 

B 

e 

 

18  
73 0.018 

<0.001 9.8 

0.01 

GEPC <0.001 9.5 
GEPC <0.001 10.1 

f 
18  

130 0.022 
<0.001 10.0 

GEPC <0.001 9.8 
GEPC <0.001 10.1 

g 
18  

150 0.018 
<0.001 10.0 

GEPC <0.001 9.8 
GEPC <0.001 10.3 



 

 

 

   
mg/kg  

 
 

3  
7  

d 
   6 <1 1 

   7 13 12 
  ,  9 9 21 

  ,  43 <1 <1 
   234 287 339 

 299 310 372 
 

   
mg/kg  

 
 

7  
7 5  

e 
7 5  

g 

   0.04 <0.01 <0.01 <0.01 

   0.49 0.02 <0.01 0.01 

  ,  0.04 0.02 <0.01 <0.01 
  ,  3.7 4.8 3.6 4.2 

   11 8.1 10.0 6.0 

 15 13 14 10 
 
 
4  

7
 

7  
7 pH

 
3
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