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( )  

( )

5V 35V

5V (

)

0.1M 200mL

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

0.1 200 m H2SO4)

5 1.05 5.27 4.7 4.50 0.223 5.0

10 2.16 21.60 9.4 4.37 0.229 20.4

15 3.28 49.15 14.1 4.30 0.233 46.1

20 4.44 88.87 18.7 4.21 0.238 82.9

25 5.72 143.00 23.3 4.09 0.245 133.4

30 7.02 210.70 27.9 3.98 0.252 195.7

35 8.35 292.37 32.3 3.87 0.259 269.4

0.1 200 m CuSO4)

5 0.34 1.72 4.8 14.10 0.071 1.66

10 0.69 6.87 9.7 14.11 0.071 6.64

15 1.05 15.75 14.7 14.04 0.071 15.44

20 1.42 28.47 19.6 13.82 0.073 27.90

25 1.80 44.92 24.5 13.67 0.073 43.95

30 2.20 65.90 29.2 13.38 0.075 64.21

35 2.63 91.93 34.2 13.09 0.077 89.84
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1. 0.1M 20 
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( )  

AC 110V

(

)  

1. (0.05M 0.04M

0.03M 0.02M 0.01M 0.005M)

             

2. 20 oC 

20 4 5 oC  

( ) ( ) ) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

0.03 200 m CuSO4)

112.8 0.44 49.44 35.8 81.53 0.0123 15.68 
112.6 0.44 49.99 32.6 73.31 0.0136 14.45 
112.6 0.45 50.33 30.5 68.12 0.0147 13.61 
112.2 0.45 50.07 29.1 65.06 0.0154 12.97 
112.0 0.45 50.23 26.6 59.20 0.0169 11.91 

77.0 175.60 0.0057 33.76 68.29% 

80.1 180.29 0.0055 35.54 71.09% 

82.2 183.78 0.0054 36.72 72.96% 

83.1 186.11 0.0054 37.10 74.10% 

85.5 190.52 0.0052 38.32 76.29% 

 =  76.29  68.29  = 8.00  % 

 

0.03M CuSO4(aq)  
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1. ( )  
2. ( )

3.  

(1) 0.02M 40 20  

(66.32 – 55.12) = 11.20 %  

(2) 0.03M ( )

8.00% 40 oC 0.02M

10%  

 

 

 

 

 

  

 

 

 

(3) 

( )  

( 0.03M 40 80.85%   76.29% )  

(4)  

( 0.03M 80.85-74.68 = 6.17%  8.00%)  
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0.02M 0.03M
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1.  
2.  

( )  

1. 0.02M 0.025M 0.03M 200mL

25mL (

)  ( 100mL

100mL 200mL ) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

0.025 200 m CuSO4)

116.3 0.49 56.96 35.25 71.94 0.0139 17.27 
116.3 0.49 56.99 27.8 56.73 0.0176 13.62 
116 0.485 56.26 24 49.48 0.0202 11.64 

81 165.31 0.0060 39.69 69.68% 
88.5 180.61 0.0055 43.37 76.10% 
92 189.69 0.0053 44.62 79.31% 

 =  79.31  69.68  = 9.63 % 

0.025 100 m CuSO4)

115.7 0.38 43.97 63.5 167.11 0.0060 24.13
115.8 0.42 48.61 56.7 134.88 0.0074 23.79
115.5 0.45 51.40 51.3 115.28 0.0087 22.83

52.2 137.37 0.0073 19.84 45.12%
59.1 140.71 0.0071 24.82 51.06%
64.2 144.27 0.0069 28.57 55.58%

 =  55.58  45.12  = 10.46 % 

200 100mL CuSO4(aq)  
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( )  

1. (PV = nRT)

( V)

( T) 20  

(293K) 40  (313K) 

( 20mL)

( 1 500mL

)

 

1  

2. 1 40oC

2 ( )  

(1) (

) 

(2) ( )  

(3) ( Y

3 500mL

)
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3. 15 oC ( )
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(40 ) 74.27% ( )

( 20
18.06 % 47.38%) ( 18 )

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 mL

0.025
200 m CuSO4)

9.0 118.4 0.27 31.57 47.38% 291.63 20.74
12.2 118.7 0.38 45.49 24.19% 136.61 20.07
17.7 120.5 0.44 53.01 11.66% 73.71 14.27
22.7 120.3 0.45 54.54 9.11% 52.43 10.77
24 120.6 0.45 54.69 8.85% 49.26 10.12

9.0 40.63 149.60 10.84 18.06%
12.2 66.30 170.51 25.42 42.36%
17.7 88.03 199.66 38.73 64.56%
22.7 96.53 212.93 43.76 72.94%
24 98.30 216.84 44.56 74.27%

 =  74.27  18.06  = 56.21  % 

1  
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( ) 

 

( ) 
3  

1. (
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(40 ) 78.35% ( )

 
( 20 28.17 % 41.39%) ( 18 )
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 mL

0.02
250 m H2SO4)

5 119.2 1.18 140.66 41.39% 52.46 73.04
125 119.4 1.81 216.11 9.95% 22.93 75.12
250 119.5 1.81 216.30 9.88% 10.11 33.12
250 119.6 1.83 218.87 8.81% 9.73 32.57
250 119.5 1.84 219.88 8.38% 9.40 31.83

5 57.3 48.56 67.61 28.17%
125 77.9 43.04 141.00 58.75%
250 101.2 55.91 183.17 76.32%
250 101.8 55.63 186.29 77.62%
250 102.2 55.54 188.05 78.35%

 =  78.35  28.17  = 50.18 % 

2  
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44.4g 45.9g 46.2 g

 



22 

2. .  
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 ( )

…

  

 

50  

50 - LED  

46 -

 

42  

http://zh.wikipedia.org  
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( ) 

( ) Cu � Cu2+ + 2e  
( ) Cu2+ + 2 e  � Cu  
( ) Cu ( ) + Cu2+ ( )  � Cu2+ ( )  + Cu ( ) 
( )  

( ) 

( ) 

 
( ) 

( )  
P × V   

n × R ×  T 

R
n

V T  

[ ] ( ) 

( ) ( L ) (mol)

 

(mole) = (M) × (L) 

( ) 

   

 M1 × V1 =  M2 × V2 

( ) (V2 V1)  

( ) 

( ) 

 

( ) . 
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(G) (R) ( ) 

( ) 

 
  (G) = (I) ÷ (V) 

( ) ( )
( )  

  (R) = V ÷ I 
(V) (V) (A) (Ω)  

    (G) ( 1 / Ω )  

 ( ) 

( ) 

(V  x I ) ( )

 

( ) 

(V  × I)  ( )

 

P ( ) 

 

  P = V ×  I    ( (W) ) 

( 50 ) 

P2  P1  

   =  P2 ÷ P1 × 100% 

( 50 ) 

P2  P3  

    =  P2 ÷ P3 × 100% 

( 50 ) 

P3 

P4 P4  

   =  (P3 – P4) ÷ P4 × 100% 
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