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( ) (IO −
3 3HSO −

3   I− 3SO −2
4

3H+)  [KIO3]  [KIO3]  

 

 H2SO4 

 [H+]   [H+] 

 

 H2SO4  H2SO4 

 [H+]  

[H+ ] (IO −
3 5I− 6H+  3I2 ( s ) 3H2 O)  I2  

 [KI]  [KI]  I2

 [KIO3 ] 

 

 [HSO −
3 ]   [H+ ] 

 [H+] 

 

 R ∝  [IO −
3 ] [H+]  
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” ”  

B 

 

 

 

 

KIO3   

 KIO3 

 

 

 KIO3  

 

 

KIO3 ( s ) KI ( s ) H2 SO4 Na2S 2O5 ( s ) Na 2 CO3 ( s )

250 mL ( )

10 mL  50 mL 50 mL ( ) 2 mL  10 mL 

50 100

150 500 mL  1000 mL 500 mL  1000 mL 



 3

(NH4)2S 2O8[ ]  KI( )

( ) Na2 S2 O3  HC�  ( JOHN WILEY 

) H2O2 ( a q )   KI  ( )

[KIO3  NaHSO3 ]( )

  

 3 mL  600 mL 

 1  

1 .  Na2 CO3  0.1 0.2  250 mL  

2.   50 mL  

3.   3 

 

4 .  2  H2SO4  

 

 

 

 

 

 

 

   Na2 CO3     H2SO4  Na2 CO3   
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( )  A 0.02 M KIO3   

 4.30  KIO3 ( s )   1 L  100 mL 

( )  

2  20 mL  400 mL 

(

)

( )  B 0.008 M NaHSO3   

 0.76  Na2 S2 O5 ( s )   1 L  100 mL 

( )  KI 0.003 M KI   

 0.25  KI( s )   500 mL  100 mL 

 B  NaHSO3 H2 SO4 

 A  KIO3  

( )  10 mL  50 mL  3  A B  

( )  A  10 mL A  B  5 mL B 1 mL 1 mL 

0.0553 M H2SO4  3 mL  10 mL  

( )  25°C  2  

( )  A B 

 t0  R0  

( ) ( ) ( )  t0  R0  

( )  A  A  9 mL 8 mL 7 mL 2 mL

 10 mL ( ) ( )  t1 t9



 5

 R1 R9  

1  

 A  KIO3  

 B  NaHSO3  

 B  H2SO4    

( )  10 mL  50 mL  3  A B  

( )  A  10 mL A  B  5 mL B 1 mL 0.6 mL 

0.0578 M H2SO4  3.4 mL  10 mL  

( )  25°C  2  

( )  A B 

 t0  R0  

( ) ( ) ( )  t0  R0  

( )  B  H2SO4  0.8 mL 1.0 mL 1.2 mL 2.4 mL

 10 mL ( ) ( )  t1 t7

 R1 R7  

2  B  NaHSO3  A 

 KIO3  

( )  10 mL  50 mL  3  A B  

 
 

 
   A B 

 
  A B 
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( )  A  10 mL A  B  5 mL B 1 mL 0.5 mL 

H2SO4  3.5 mL  10 mL  

( )  25°C  2  

( )  A B 

 t0  R0  

( ) ( ) ( )  t0  R0  

( )  A  A  9 mL 8 mL 7 mL 2 mL

 10 mL ( ) ( )  t1 t9

 R1 R9  

( )  B  H2SO4  1.5 mL 2.0 mL  2.5 mL

 10 mL ( ) ( )  t1 t9

 R1 R9  

KIO3  KI  I 2   KIO3  0.02 

M  KI  [H+ ]  I2   

( )  10 mL  50 mL  3  A B  

( )  A  10 mL KIO3  B  0.5 mL KI 1 mL 0.5 

mL 0.001 M H2SO4  7.5 mL  10 mL  

( )  25°C  2  

( )  A B 

 4  

( ) ( ) ( )  KI  0.6 mL 0.7 mL

 

( ) ( ) ( )  [H+]  1.0 mL 1.5 mL  2.0 mL
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  25°C 

 

 

 

 

1 .   

98.105
109.0 M×

1000
10.18     M 0.0568  

3
0586.00580.00568.0 ++ 0.0578  

3
0008.00002.0001.0 ++ 0.00067

0578.0
00067.0 ×100% 1.16%  

3
0008.00002.0001.0 222 ++ 0.000748  

  19.0°C 59% 73.12 cmHg 

 KIO3  

 

 

 

 

 

 

 Na2 CO3 (g) H2SO4 (mL)  [H2 SO4 ]  

1  0 .109 18.10 0.0568 

0.0578 2 0.212 34.50 0.0580 

3 0.321 51.70 0.0586 
 

KIO3  

(m L) 

 

(m L)  
 

(M/ s)  

KIO3  

(m L) 

 

(m L)  
 

(M/ s)  

10 0 
33.41 

32.67 6.09×10−5  5  5  
66.31 

67.82 2.93×10−5  32.32 70.43 
32.29 66.72 

9 1 
40.89 

38.54 5.16×10−5  4  6  
92.24 

90.36 2.20×10−5  38.77 88.43 
35.95 90.42 

8 2 
44.41 

43.34 4.59×10−5  3  7  
117.2 

118.45 1.68×10−5  43.24 122.46 
42.38 115.69 

7 3 
49.24 

48.39 4.11×10−5  2  8  
152.56 

159.26 1.25×10−5  47.2 158.26 
48.73 166.95 

6 4 
55.84 

55.30 3.60×10−5    
 

  56.27 
53.78 
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 B ( )   

0 .00796 M NaHSO3  5 mL  1 mL 0.0553 M H2SO4 1.0 mL  3 mL 

[NaHSO3]
1000
1000

1.190
757.0

× ×2 0.00796 M  [H2SO4]
20

10553.0 × 0.002765 M 

1.  

3
29.3232.3241.33 ++ 32.67( ) 

 R
67.32

4/00796.0 6.09×10−5 (M/s)  

[KIO3]
1000
1000

214
323.4

× 0.0202 M  

 KIO3 10 mL  [KIO3]
20

100202.0 × 0.0101 M  

 KIO3 9 mL  [KIO3]
20

90202.0 × 9.09×10−3  M    

2 .   

 

 

 

 

 

 

 

 

 

 

 

 

 

 
   KIO3 1 

 
   KIO3 1 
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3 .   

 

 

y A Bx    A -0.06378 B 0.5901 r( ) 0.99744 

 

1   25°C 

 A 0.0200 M KIO3 10 mL 

[KIO3]
1000
1000

214
281.4

× 0.0200 M  

 B  

0 .00804 M NaHSO3 5 mL  1 mL  

[NaHSO3]
1000
1000

1.190
764.0

× ×2 0.00804 M   

 [H2SO4]  

 

 

 

 

 

 

 

 

 

 

 

1 .   

H2SO4  
(mL) 

 

(m L)  
 

(M/ s)  

H2SO4 

(mL) 

 

(m L)  
 

(M/ s)  

0 .6 3 .4 
35.94 

38.50 5.22×10−5  1 .6 2 .4 
14.39 

14.75 1.36×10−4  37.38 14.85 
42.17 15.01 

0.8 3.2 
30.56 

28.49 7.06×10−5  1 .8 2 .2 
13.19 

13.46 1.49×10−4  27.13 13.09 
27.78 14.09 

1.0 3.0 
23.38 

24.45 8.22×10−5  2 .0 2 .0 
11.35 

11.38 1.77×10−4  24.84 11.15 
25.12 11.63 

1.2 2.8 
20.88 

19.74 1.02×10−4  2 .2 1 .8 
10.02 

10.10 1.99×10−4  18.52 10.08 
19.82 10.20 

1.4 2.6 
16.63 

16.09 1.25×10−4  2 .4 1 .6 
9.37 

8.67 2.32×10−4  15.81 8.54 
15.84 8.09 

[KIO3](10−3 M) 10.1 9.09 8.08 7.07 6.06 5.05 4.04 3.03 2.02 

(a×10−5 M/s) 
6.09 5.16 4.59 4.11 3.60 2.93 2.20 1.68 1.25 
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3
17.4238.3794.35 ++ 38.50( ) 

 R
50.38

4/00804.0 5.22×10−5 (M/s)  

 H2 SO4 0.6 mL  [H2SO4]
20

6.00578.0 × 0.001734 M  

 H2 SO4 1.0 mL  [H2SO4]
20

0.10578.0 × 0.00289 M    

2 .   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
   H2SO4  

 

   H2SO4  
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3.   

 

 

y A Bx    A -1.02555 B 3.29309 r( ) 0.99267 

 

2   25°C 

( )  B  

0 .00804 M NaHSO3 5 mL  1 mL 0.0578 M H2SO4 0.5 mL  3.5 mL 

[NaHSO3]
1000
1000

1.190
764.0

× ×2 0.00804 M  [H2SO4]
20

5.00578.0 × 0.001445 M 

 KIO3  

 

 

 

 

 

 

 

 

 

 

 

1 .   

3
54.5881.5419.57 ++ 56.85( ) 

 R
85.56

4/00804.0 3.54×10−5 (M/s)  

KIO3  

(m L) 

 

(m L)  
 

(M/ s)  

KIO3  

(m L) 

 

(m L)  
 

(M/ s)  

10 0 
57.19 

56.85 3.54×10−5  5  5  
105.25 

105.05 1.91×10−5  54.81 107.25 
58.54 102.66 

9 1 
65.90 

63.48 3.17×10−5  4  6  
127.15 

124.31 1.62×10−5  63.56 123.45 
60.97 122.32 

8 2 
70.75 

71.05 2.83×10−5  3  7  
174.75 

184.35 1.09×10−5  71.75 178.41 
70.66 199.90 

7 3 
79.43 

78.33 2.57×10−5  2  8  
259.66 

256.40 7.84×10−6  79.17 252.51 
76.40 257.03 

6 4 
91.22 

90.61 2.22×10−5  1  9  
624 

624 3.22×10−6  89.47  
91.15  

[H2SO4](10−3 M) 1.73 2.31 2.89 3.47 4.05 4.62 5.20 5.78 6.36 6.94 

(a×10−5 M/s) 
5.22 7.06 8.22 10.2 12.5 13.6 14.9 17.7 19.9 23.2 
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[KIO3]
1000
1000

214
281.4

× 0.0200 M  

 KIO3 10 mL  [KIO3]
20

100200.0 × 0.0100 M  

 KIO3 9 mL  [KIO3]
20

90200.0 × 9.00×10−3  M    

2 .   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3 .   

 

 

y A Bx    A 0.08813 B 0.34863 r( ) 0.997515 

 

   KIO3 2 

 

   KIO3 2 

[KIO3](10−3 M) 10.0 9.00 8.00 7.00 6.00 5.00 4.00 3.00 2.00 1.00 

(a×10−5 M/s) 
3.54 3.17 2.83 2.57 2.22 1.91 1.62 1.09 0.784 0.322 
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( )  B  

0 .00802 M NaHSO3 5 mL  1 mL 0.0578 M H2SO4 1.5 mL  2.5 mL 

[NaHSO3]
1000
1000

1.190
762.0

× ×2 0.00802 M  [H2SO4]
20

5.10578.0 × 0.004335 M 

 KIO3  

 

 

 

 

 

 

 

 

 

 

 

1 .   

3
34.1863.1800.19 ++ 18.66( ) 

 R
66.18

4/00802.0 1.07×10−4 (M/s)  

[KIO3]
1000
1000

214
281.4

× 0.0200 M  

 KIO3 10 mL  [KIO3]
20

100200.0 × 0.0100 M  

 KIO3 9 mL  [KIO3]
20

90200.0 × 9.00×10−3  M    

2 .   

 

KIO3  

(m L) 

 

(m L)  
 

(M/ s)  

KIO3  

(m L) 

 

(m L)  
 

(M/ s)  

10 0 
19.00 

18.66 1.07×10−4  5  5  
36.44 

35.79 5.60×10−5  18.63 36.00 
18.34 34.94 

9 1 
20.32 

20.56 9.75×10−5  4  6  
41.20 

41.74 4.80×10−5  21.38 41.59 
19.99 42.42 

8 2 
24.25 

23.63 8.48×10−5  3  7  
56.58 

54.95 3.65×10−5  24.57 52.03 
22.07 56.23 

7 3 
25.38 

24.98 8.03×10−5  2  8  
80.85 

80.25 2.50×10−5  24.56 78.29 
25.00 81.62 

6 4 
30.03 

30.86 6.50×10−5  1  9  
164.09 

161.51 1.24×10−5  30.59 164.91 
31.97 155.53 
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3 .   

 

 

y A Bx    A 0.43733 B 1.034121 r( ) 0.998182 

 

( )  B  

0.00802 M NaHSO3 5 mL  1 mL 0.0578 M H2SO4 2.0 mL  2.0 mL 

[NaHSO3]
1000
1000

1.190
762.0

× ×2 0.00802 M  [H2SO4]
20

0.20578.0 × 0.00578 M 

 

   KIO3 3 

 

   KIO3 3 

[KIO3](10−3 M) 10.0 9.00 8.00 7.00 6.00 5.00 4.00 3.00 2.00 1.00 

(a×10−5 M/s) 
10.7 9.75 8.48 8.03 6.50 5.60 4.80 3.65 2.50 1.24 
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 KIO3  

 

 

 

 

 

 

 

 

 

 

 

1 .   

3
68.1188.1196.11 ++ 11.84( ) 

 R
84.11

4/00802.0 1.69×10−4 (M/s)  

[KIO3]
1000
1000

214
281.4

× 0.0200 M  

 KIO3 10 mL  [KIO3]
20

100200.0 × 0.0100 M  

 KIO3 9 mL  [KIO3]
20

90200.0 × 9.00×10−3  M    

2 .   

 

 

 

 

KIO3  

(m L) 

 

(m L)  
 

(M/ s)  

KIO3  

(m L) 

 

(m L)  
 

(M/ s)  

10 0 
11.96 

11.84 1.69×10−4  5  5  
23.59 

24.45 8.20×10−5  11.88 25.87 
11.68 23.89 

9 1 
13.91 

13.30 1.51×10−4  4  6  
31.03 

30.81 6.51×10−5  13.68 30.85 
12.31 30.54 

8 2 
16.40 

15.93 1.26×10−4  3  7  
37.59 

37.51 5.35×10−5  16.13 36.66 
15.25 38.28 

7 3 
17.55 

17.87 1.12×10−4  2  8  
69.32 

65.06 3.08×10−5  18.02 63.65 
18.05 62.22 

6 4 
20.18 

20.84 9.62×10−5  1  9  
113.72 

118.05 1.70×10−5  21.29 113.47 
21.06 126.97 
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3 .   

 

 

y A Bx    A -0.063333 B 1.652606 r( ) 0.997832 

 

( )  B  

0.00796 M NaHSO3 5 mL  1 mL 0.0578 M H2SO4 2.5 mL  1.5 mL 

[NaHSO3]
1000
1000

1.190
764.0

× ×2 0.00804 M  [H2SO4]
20

5.20578.0 × 0.007225 M 

 

   KIO3  4 

 

   KIO3  4 
 

[KIO3](10−3 M) 10.0 9.00 8.00 7.00 6.00 5.00 4.00 3.00 2.00 1.00 

(a×10−5 M/s) 
16.9 15.1 12.6 11.2 9.62 8.20 6.51 5.35 3.08 1.70 



 17

 KIO3  

 

 

 

 

 

 

 

 

 

 

 

1 .   

3
31.1153.1172.11 ++ 11.52( ) 

 R
52.11

4/00804.0 1.74×10−4 (M/s)  

[KIO3]
1000
1000

214
281.4

× 0.0200 M  

 KIO3 10 mL  [KIO3]
20

100200.0 × 0.0100 M  

 KIO3 9 mL  [KIO3]
20

90200.0 × 9.00×10−3  M    

2 .   

 

 

 

 

KIO3  

(m L) 

 

(m L)  
 

(M/ s)  

KIO3  

(m L) 

 

(m L)  
 

(M/ s)  

10 0 
11.72 

11.52 1.74×10−4  5  5  
24.66 

25.03 8.01×10−5  11.53 24.51 
11.31 25.91 

9 1 
12.76 

12.73 1.58×10−4  4  6  
26.93 

26.29 7.63×10−5  12.91 26.09 
12.52 25.85 

8 2 
14.28 

14.80 1.35×10−4  3  7  
34.49 

33.83 5.93×10−5  15.06 32.88 
15.06 34.12 

7 3 
16.13 

16.67 1.20×10−4  2  8  
57.43 

54.36 3.69×10−5  16.64 53.25 
17.23 52.41 

6 4 
19.07 

18.74 1.07×10−4  1  9  
94.87 

110.32 1.82×10−5  18.72 121.24 
18.44 114.86 
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3 .   

 

 

y A Bx    A 0.36 B 1.68873 r( ) 0.996832 

 

KIO3  KI  I 2    

 KIO3 0.0200 M KIO3 10 mL 

[KIO3]
1000
1000

214
281.4

× 0.0200 M  

[KIO3](10−3 M) 10.0 9.00 8.00 7.00 6.00 5.00 4.00 3.00 2.00 1.00 

(a×10−5 M/s) 
17.4 15.8 13.5 12.0 10.7 8.01 7.63 5.93 3.69 1.82 

 

   KIO3  5 

 

   KIO3  5 
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[H2 SO4 ] 0.00578×
100

3.17 0.001 M     [KI]=0.001 M   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

H2SO4 (mL) KI (mL)  KI (mL)  (s) 
1.0 6.4  6.5  302.88 
1.5 4.2  4.3  293.22 
2.0 3.3  3.4  240.46 
2.5 2.6  2.7  253.73 
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” ” KIO3 

 [KIO3] 

 [KIO3]  

” 1” H+ 

 [H+]  

 [H+]   

” 2”  H+ 

KIO3 

 [KIO3 ]  [KIO3] 

 H2SO4  H+ 

 

 [H+ ] (IO −
3 5I− 6H+  

 3I 2 ( s ) 3H2 O)  H+  

”KIO3  KI   I2   

”KIO3  KI  I2  ”

H+  [KI]  [KI]

 [KIO3] 

  

( )   

 

 

 

 

[H+] R  [KIO3]  A B R( ) 

0.002765×2 

y A Bx 

-0.06378 0.5901 0.99744 

0.00415×2 0.40056 0.791749 0.99932 

0.00553×2 0.17056 1.22805 0.99699 

0.006913×2 0.2625 1.68597 0.99794 
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( ) 

 

 

 

 

 

 R  [H+ ] R  [KIO3] 

[H+ ]  [H+]  B 

 [H+]  R

 

( IO −
3 3HSO −

3   I− 3SO −2
4 3H+ ) (IO −

3

5I− 6H+   3I2 ( s ) 3H2O)   

 

IO −
3 6H+ 5e−  

2
1 I2 3H2O  E° 1.20 V 

IO −
3 6H+ 6e−  I− 3H2O   E° 1.09 V 

I2 2e−  2I−      E° 0.53 V 

SO −2
4 3H+ 2e−  HSO −

3 H2O  E° 0.11 V 

 

IO −
3 3HSO −

3   I− SO −2
4 3H+      ΔE° 1.09 0.11 0.98 V  

IO −
3 5I− 6H+  3I2 3H2O         ΔE° 1.20 0.53 0.67 V  

I2 HSO −
3 H2O  2I− SO −2

4 3H+   ΔE° 0.53 0.11 0.42 V  

 I2  I2 

( )  [H+] 

 HSO −
3  

(  ΔE ΔE°
n
059.0 log ba

dc

[B][A]
[D]C][ ) 

 [IO −
3 ] 0.01 M [HSO −

3 ] 0.004 M [H+] 0.02 M  ΔE1 0.98

[H+] R  [KIO3]  A B R( ) 

0.001445×2 

y A Bx 

0.0881 0.34863 0.997515 

0.004335×2 0.43733 1.03412 0.998182 

0.00578×2 -0.06333 1.652606 0.997832 

0.007225×2 0.36 1.6887 0.996832 
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2
059.0 ×log

x01.0
032.0)x004.0( 32

×
⋅−  ΔE2 0.67-

5
059.0 ×log 65

34

032.0)x004.0(01.0
)10(

⋅−⋅

−

  

 ΔE1 ΔE2  x 1.73×10−6 M (1)   

 [H+] 0.018 M  ΔE1 0.98
2
059.0 ×log 

x01.0
03.0)x004.0( 32

×
×−

 ΔE2 0.67
5
059.0 ×log 65

34

03.0)x004.0(01.0
)10(

×−×

−

 ΔE1 ΔE2 

 x 1.45×10−6 M (2)  

 [H+] 0.008 M  ΔE1 0.98
2
059.0 ×log 

x01.0
02.0)x004.0( 32

×
×−

 ΔE2 0.67
5
059.0 ×log 65

34

02.0)x004.0(01.0
)10(

×−×

−

 ΔE1 ΔE2 

 x 5×10−7 M (3)  

 [H+] 0.005543 M  ΔE1 0.98
2
059.0 ×log 

x01.0
017.0)x004.0( 32

×
⋅−

 ΔE2 0.67
5
059.0 ×log 65

34

017.0)x004.0(01.0
)10(

×−×

−

 ΔE1 ΔE2 

 x 3.2×10−7 M (4)  

 [H+] 0.00277 M  ΔE1 0.98
2
059.0 ×log 

x01.0
0147.0)x004.0( 32

×
⋅−

 ΔE2 0.67
5
059.0 ×log 65

34

0147.0)x004.0(01.0
)10(
×−×

−

 ΔE1 ΔE2 

 x 2.17×10−7 M (5)  

 (1) (5)  [HSO −
3 ] 

 [H+]  
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IO −
3 3HSO −

3   I− 3SO −2
4 3H+   

 [KIO3]   [KIO3]  

 [H+]  [H+]  

 H2SO4  H+ 

 

(IO −
3 5I− 6H+  3I2 ( s ) 3H2 O) H+ 

 I2   [KI]  [KI]  I2

 [KIO3] 

 

 [HSO −
3 ]   [H+] 

 

[H+ ]  

  

 R ∝  [IO −
3 ] [H+]  
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