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1  

3M 3.5mL 6M 7mL

3.3g (53 mmol) 

 

2  

0.8M 60 microL

7.3mg (0.048 mmol) 

 

3  

5M 60 microL

21mg (0.3 mmol) 

 

4  

1M 3.5mL 0.16g 

(3.5mmol) 

 

5 +  

0.001M 1M 3.5mL

0.6mg (0.0035 mmol) 0.16g 

(3.5 mmol) 

 

6  

0.7M 60 microL

3.3mg (0.042 mmol) 

 

7  (0.02M)+  (0.02M)+

2M  

0.02M 0.02M 2M

14mL

20mg (0.28 mmol) 50mg (0.28 mmol)

1.8g (28 mmol) 

 

8  

30wt% 60 microL

20mg (0.59 mmol) 
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1  (  

 

 

 M  

 

M  

SDS M (Na2CO3)

(K2CO3)  

 

-M

2  

 

Na2CO3 + HNO3   NaHCO3+NaNO3 

NaHCO3 + HNO3   NaNO3 + H2O + CO2  

 

 

 

K2CO3 + HNO3   KHCO3+KNO3 

KHCO3 + HNO3   KNO3 + H2O + CO2  

 

 

 

1.  

   

 

(Na2CO3) -1130.68 kJ/mol 

(NaHCO3) -950.8 kJ/mol 

(NaNO3) -467.85 kJ/mol 

(HNO3) -174.1 kJ/mol 

(H2O) -285.83 kJ/mol 

(CO2) -393.509 kJ/mol 

 

1 113.9kJ/mol 2

22.3kJ/mol  
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2.  

  

 

(K2CO3) -1151 kJ/mol 

(KHCO3) -963.2 kJ/mol 

(K2NO3) -494.63 kJ/mol 

 

1 132.7kJ/mol 2

36.7kJ/mol  

 

3. M  

M

1:1

1 123.3kJ/mol 2 29.5kJ/mol

-M 122.1g/mol

 

 

4. M  

 M M

M M

 

 M 1mL mmol

 

 

123.3kJ/mol × 6mmol = 0.74kJ 

 

-M 0.006mmol 0.73g  

 

 M 1.2g/mL M 1mL 0.82g

25

44.0kJ/mol 33.6J/mol K

2.6 J/ 0.82g

 

 

2.6kJ/g × 0.82g = 2.1 kJ 
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 M -M

100

-M

 

 

 

60wt% 13M

-M L 1.6 J

1.38g/mL L 0.55g

1.43 J

0.17 J

93.05J/mol K  95.06J/mol K

0.013mmol 1.22J/K

140

25 165  

 

.  

[1]    (2004) 

[2] NIST Chemistry Webbook 

(https://webbook.nist.gov/cgi/cbook.cgi) 
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380  

GHS



   

22 

 

9 10-11mmHg[2]  
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132 16 25 vol%

 

 

GHS
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152

NOx
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[NH3OH]Cl  1/2N2O + 1/2H2O + 3H
+ + Cl- + 2e- 
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4HNO3 + 6[NH3OH]Cl  4NO + 3N2O + 11H2O + 6HCl ( ) 

4NaNO2 + 2[NH3OH]Cl + 2HNO3  4NO + N2O + 2NaCl + 2NaNO3 + 5H2O (

) 

2H2O2 + 2[NH3OH]Cl  N2O + 5H2O + 2HCl ( ) 

4NaNO3 + 6[NH3OH]Cl  4NO + 3N2O + 11H2O + 4NaCl + 2HCl (

) 

4KNO3 + 6[NH3OH]Cl  4NO + 3N2O + 11H2O + 4KCl + 2HCl (

) 

 

3.  

(II)
[1]

50wt% 80

OSL

0.14wt%  

 

pH2.5-3.5 50g/L [2]

pH5 6

-M NaCl

KCl

 

 

 

 

 

[1]  

 

[2]   
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VII.  
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OSL 30wt%  
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VIII.  

 

1.  

1  

GHS

-13.89 kJ/mol

 

 

2  

 

 

 

 

 

 

 

 

 

 

NaNO2 + 2H
+ + e-  Na+ + NO + H2O 

 

 

 

 

C6H8O6 + 2HNO3 + 2NaNO2  C6H6O6 + 2NaNO3 + 2NO + 2H2O (

) 

2NaNO2 + 3HCOOH  CO2 + 2NO + 2HCOONa + 2H2O ( ) 

4NaNO2 + 2[NH3OH]Cl + 2HNO3 2O + 2NaCl + 5H2O + 2NaNO3 

( ) 
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3  

 pH7.5 9.2 40wt%

 

 

 

 

 

 

[1]   6  (2021) 

[2]  Vol.30 No.7 587-590 (1979) 

[3]  33  5  398-406 (1959) 

 

 

 

IX  

 

1.  

OSL GHS

 

156

(III) [1] (III)
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