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K1

K2
K2 Vv
6
0.1A 02A 03A ...... 7~9
(2cm,1cm,0.5¢cm), 2-10
[H2SO4](5M,1M), 2-11
5M
K1 VO K2
K2 K2
0.5V
10
2 2
0.05 0.1 0.2 0.3 0.5 0.8
M 0.00% 4.90% | 14.90% | 19.90% | 27.50% | 34.40%
4M 0.00% 3.10% 8.50% | 15.00% [ 21.00% | 29.30%
3M 0.00% 0.00% 5.10% 7.30% | 14.00% | 17.50%
2M 0.00% 0.00% 1.90% 2.50% 5.60% 9.30%
IM 0.00% 0.00% 0.60% 1.00% 3.00% 7.10%
40.00%
35.00% r
—~ 30.00%
S
25.00% -
20.00% -
15.00% -
10.00% -
5.00% -
0.00%
0 0.2 0.4 0.6 0.8
(A)
10
2
43 x3.7 2



20

43 x3.7 2
0.1 0.2 0.3 0.5 0.8
5SM 0.00% 2.00% 7.70% [ 17.70% 25.10%
4M 0.00% 1.10% 3.20% 8.00% 16.30%
3M 0.00% 0.60% 2.76% 6.04% 11.20%
2M 0.00% 0.20% 2.20% 5.18% 8.90%
1M 0.00% 0.00% 0.50% 1.48% 4.41%
30.00%
25.00%
20.00%
S
15.00%
10.00%
5.00%
0.00%
0.2 0.4 0.6 0.8
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20
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30 43 x3.7
2
0.1 0.3 0.5 0.8 1
5M 0% 3.20% 12% 15.70% 21.30%
4M 0% 1.30% 6.80% 13.20% 16.20%
3M 0% 1.10% 4.90% 8.40% 13.50%
2M 0% 0.98% 2.80% 6.90% 10.10%
1M 0% 0.15% 0.83% 2.30% 4.80%
25%
200 T
_ 15% |
S
10% -
5% |
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A
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2



43 x3.7

40
2
0.2 0.5 0.8 ] 1.3
5M 0% 6.90% 13.10% | 1930% | 22.80%
4M 0% 4.30% 10.10% | 14.60% | 18.70%
3M 0% 3.10% 6.40% 1220% | 15.90%
M 0% 1.20% 5.10% 9.50% 13.10%
M 0% 0.68% 2.10% 4.10% 9.40%
25%
20%
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5%
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0.5 15
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50
2
0.1 0.5 0.8 1 1.5
5M 0.00% | 470% | 11.10% | 18.10% | 21.76%
4M 0.00% | 244% | 820% | 13.40% | 16.00%
3M 0.00% 130% | 5.80% | 11.56% | 14.20%
oM 0.00% | 080% | 3.70% | 937% | 12.10%
M 0.00% | 050% | 1.80% | 3.70% | 8.13%
25.00%
20.00%

10.00%

5.00%

0.00%

0.5

(A)

15

50

43 x3.7



10 3% 5%
43 x3.7 2 2
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12
< 1 —5%
= 08 - — 230
04 |
02 -
0
0 1 2 3 4 5 6
(M)
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5 4 3 2 1
10 0.078 0.1 0.158 0.32 0.5
20 0.22 0.29 0.32 0.35 0.66
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5% 43 x3.7 2
5 4 3 2 1
10 0.1 0.14 0.2 0.43 0.65
20 0.25 0.38 0.44 0.49 0.83
30 0.35 0.44 0.51 0.67 1.01
40 0.42 0.54 0.69 0.8 1.06
50 0.52 0.66 0.74 0.86 1.14
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IM 43 x3.7
2
(A) 0.1 0.3 0.5 0.8 1
10 0.00% 1.00% 3.00% 7.10% 7.70%
20 0.00% 0.50% 1.48% 4.41% 5.57%
30 0.00% 0.15% 0.83% 2.30% 4.80%
40 0.00% 0.00% 0.68% 2.10% 4.10%
50 0.00% 0.00% 1% 1.80% 3.70%
9.00%
8.00% r
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6.00% r
5.00% r —20
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4.00% - 40
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2M 43 x3.7
2

(A) 0.1 0.2 0.3 0.5 0.8 1
10 0.00% | 1.90% | 2.50% | 5.60% | 9.30% | 12.10%
20 0.00% | 020% | 2.20% | 5.18% | 8.90% | 11.80%
30 0.00% | 0.00% | 0.98% | 2.80% | 6.90% | 10.10%
40 0.00% | 0.00% | 0.40% | 1.20% | 5.10% | 9.50%
50 0.00% | 0.00% | 0.00% | 0.50% | 1.80% | 3.70%
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3M 43 x3.7
2
A)| o1 0.2 0.3 0.5 0.8 1
10 0.00% | 5.10% | 7.30% | 14.00% | 17.50% | 23.00%
20 0.00% | 0.60% | 2.76% | 6.04% | 11.20% | 19.00%
30 0.00% | 0.17% | 1.10% | 4.90% | 8.40% | 13.50%
40 0.00% | 0.00% | 1.04% | 3.10% | 6.40% | 12.20%
50 0.00% | 0.00% | 0.00% | 1.30% | 5.80% | 11.56%
25.00%
20.00%
S 15.00%
10.00%
5.00%
0.00%
0 0.2 0.4 0.6 0.8 1
A
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4M 43 x3.7

2
(A) 0.1 0.3 0.5 0.8 1
10 3.10% 15.00% 21% 29.30% 37.20%
20 0% 3.20% 8% 16.30% 23.40%
30 0% 1.30% 6.80% 13.20% 16.20%
40 0.00% 1.10% 4.30% 10.10% 14.60%
50 0.00% 0.81% 2.44% 8.20% 13.40%
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17 4M 43 x3.7
2
A) 0.1 02 03 0.5 0.8
10 490% | 1490% | 1990% | 27.50% | 34.40%
20 0% 2% 770% | 17.70% | 25.10%
30 0% 1.20% 3.20% 12% 15.70%
40 0% 0% 2.30% 6.90% 13.10%
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1
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2
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2
5% 43 x3.7 2
10 20 30 40 50
3% 0.1 0.29 0.37 0.42 0.54
5% 0.14 0.38 0.44 0.54 0.66
0.7
< 06 F
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04 |
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0
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21  4M
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10 0.078 0.1 0.158 0.32 0.5
20 0.22 0.29 0.32 0.35 0.66
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4.3 x3.7 2
5 4 3 2 1
10 0.1 0.14 0.2 0.43 0.65
20 0.25 0.38 0.44 0.49 0.83
30 0.35 0.44 0.51 0.67 1.01
40 0.42 0.54 0.69 0.8 1.06
50 0.52 0.66 0.74 0.86 1.14
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2M 30

0.2 0.3 0.5 0.8 1.0
4.3%x5.65 0% 1% 2.75% 7.03% 10.30%
4.3%x3.7 0% 0.98% 2.80% 6.90% 10.10%
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- 4319 2
S
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M 30
(A)| 02 0.3 0.5 0.8 1.0
2cm 0% 0.15% | 0.83% | 2.30% 4.80%
lem 0% 0.20% | 0.76% | 2.19% 4.92%
0.5cm 0% 0.19% | 0.86% | 2.23% 4.83%
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4%
S
%
2%
1%
0%
0.0 0.2 04 0.6 0.8 10 12
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5M 30
2
A)| 0.1 0.2 0.3 0.5 0.8 1
2cm 0% 1.20% | 3.20% 12% | 15.70% | 21.30%
lem 0% 1.32% | 3.25% | 11.80% | 15.40% | 20.80%
0.5cm 0% 1.23% | 3.16% | 13.10% | 14.90% | 21.60%
25%
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%
05 1

A

24

5SM 30

4.3x3.7

4.3x3.7



28 (V)
(hour) 0 1 2 3 4 5
(V) 2.02 1.98 1.9 1.45 1.4 1.39
2.5
2
2 15 - \
l |
05 r
0
0 1 2 3 4
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28
29 V)
() 0 20 40 60 80 100
27 32 34 33 32.5 32
40
35
30 /,
- 25 [
20
15 -
10
s
0 ‘
0 20 40 60 80 100
(mins)
29
)
1 1 1 10
2
10 0.8A 1M 7.1 5M
3 1 2 3 4 5 1 2 3 4 5 10 20 30
50 1M,2M,3M,4M,5M
1M 5M
10 7.1% 35.5%
50 1.8% 11.15%
0.8A
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A 2PbSO4 +2H,0O - Pb+PbO; + 2H,SO4
B 2H 2¢ - Hp

H,S0, A B
(2)
A 2PbSO4+2H,0O - Pb+ PbO, +2H,SO4
B 2H20 - 2H2+02
A B
A
A
B
() [H2SO4]
1 [ 167.89.10 [ 16.7.89.10 3% 5%
< > I1M~5M
2 3% 5% 10 IM
0.5A 0.65A 30
3 11 12 11 12
1A 3 10 10 0.5A
50 0.94 A
()
1[5 [ s
3M 0.8A : 10
17.5% ; 50 5.8%
2 [ ]13.14.15.16.17 [ ]13.14.15.16.17.
()
1 18 19 20 21 22 18 19 20 21 22
3 5
2 3 5 [H,S0,] 1M
15%~30%
| 10 20 30 40 50
3%~5% 30% 25.8% 16.1% 15.1% 21%
3 23 24 23 24 ,
, 5% 1M s
()
25 25

26
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(

)
1 26 26
2 27 27
)
1
(1) 30
Q) 6.7ml
(3) 1M~5M 20~0.8Q
R 2 1.2(M-1)/4
(4) 1M~5M 1V~2.02V
V=1.5 0.52(M-1)/4
(5) ID=1+(0.24*M/5)|
(6) 3% IOP
2M  [lop90.87-(0.35*(M-1))/1]
2M  [lop=0.52-(0.23*(M-2))/3|
(7) H,SO4 5M
(8) H,SOs, 1M
)
(1) Mo t, \Y%
) L VvV R V (137 0.I3M) 23 03M |
3) t, Q L t | Q H
(4) :
2PbSO4+2H20—> Pb+PbOz+ 2HQSO4 :HZSO4 mole Ne Qi
(5) H,SO4 M; 1000Q; 6.7F
6) (a) M Mo £ Mi
(b) i 1~n
(c) t=i t
(d) Q Z G
(7) M<5(M) i=i+l (2)~(6)
M  5(M) t=it Q = Q
(8) Mo=1M, t=1000 V=2.1(V)
[ =21 V =10 M
\% A \% M (s) c
2.10 0.29 1.55 1.41 1000 295.88
2.10 0.26 1.69 2.43 4000 1129.38
2.10 0.23 1.79 3.22 7000 1875.88
2.10 0.20 1.87 3.84 10000 2528.70
2.10 0.17 1.93 4.32 13000 3083.43
2.10 0.16 1.95 4.45 14000 3246.31
2.10 0.14 1.98 4.68 16000 3539.50
2.10 0.11 2.01 4.95 19000 3901.28
2.10 0.10 2.02 5.00 19600 3963.07
19600 5.44 3963.07 c
3 3%

27
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mole

(1) 11 1M 5M 0.8A 0.3A
M 2M  1op=0.87-(0.35*(M-1))/1
M 2M  1op=0.52-(0.23*(M-2))/3
(2) t Q L t
ne= Lpix /96500 mole
3) H,SO4 mole 0.97 n..
4) D=1+(0.24*M/5)
5) (a) = (V*D+80*mol)/D
(b)M=0.97 n../[(V¥*D+80*mol)/D]
(6) a 1 1~-n
b t 1t
c Q: 097 Q;
(7) M 5 i1 1 2 ~ 5
M 5 t 1
Q ZQ
(8) M, 1M t 500
:3% :1IM]
% Y% M () c
2.87 1.57 1.52 500 379.89
2.45 1.69 2.48 2000 1175.32
2.41 1.73 2.74 2500 1405.22
2.39 1.76 2.97 3000 1626.06
2.36 1.78 3.19 3500 1838.54
2.34 1.81 3.39 4000 2043.23
2.33 1.83 3.57 4500 2240.69
2.31 1.86 3.75 5000 2431.36
2.28 1.92 422 6500 2966.74
2.27 1.94 4.36 7000 3134.12
2.27 1.94 4.37 7050 3150.58
2.27 1.95 4.49 7500 3296.46
2.26 2.00 4.85 9000 3755.73
2.25 2.01 4.95 9500 3900.29
2.25 2.02 5.01 9750 3971.09
9750 2.7
3971.09 c
5%
(1) 12 1M 5M 03A 1A
M 2.5M Iop=1.01-(0.42*(M-1)/1.5)
M 2.5M  Iop=0.59-(0.24*(M-2.5))/2.5
2) t Q [ t ne = IopiX t/96500
3) H,SO4 mole 0.95 n..
4) D=1+(0.24*M/5)
5) (a) = (V*D+80*mol)/D (b)M=0.95 n../[(V¥*D+80*mol)/D]
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29

(6) a i 1~n b t
c Q. 0.95% Q
(7 5 i i 2 ~
5 it Q 2 Q
(8) M, 1M 500
:5% :1IM]
A% M () c
3.14 1.58 1.60 500 441.93
2.85 1.64 2.06 1000 812.82
2.48 1.79 3.27 3000 1921.25
242 1.85 3.71 4000 2391.84
2.37 1.90 4.10 5000 2824.59
2.35 1.93 4.27 5500 3028.43
2.34 1.95 4.43 6000 3224.65
2.33 1.97 4.58 6500 3413.74
2.32 1.98 4.72 7000 3596.12
2.30 2.02 4.98 8000 3942.29
2.30 2.02 5.01 8100 3975.62
8100 =225 3975.62 ¢
1
(1)
(2)
(3)
4)
2
(1) ,
(2) ,
3) ,
3 ,
(1) ,
(2)
3) ) —
()
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