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:1. 2.

3. 4. -6

8.2605g 12M , 85.51

 

pH 4~5 100mg/l

7.683 3.466 6.470
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pH  
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1.         1  2.                          1  

3.   4.  50ml  

4.  100ml 5  6.  250ml 2  

7.  1000ml 1  8.    

9.     10.   1  

11.    12.   1  

13.   4  14.   30  

15.   1  16.    

 16.  1000ml 2  17.  100ml 5  

18.   1  

 

1.    Al   Aluminum  flake  

2.   K Al(SO4) 2 12H2O  Aluminum  potassium sulfate                   

3.    H2SO4 Sulfuric  acid                                             

4.    C2H5OH Ethyl  alcohol 

5.   KOH Potassium hydroide                                

6.   HCl Hydrochloric  acid 

7.  C2H5OC2H5 Ether                                                            

8.   CH3COCH3 Acetone 

9.  Si Silica  gel     

10.  CaCl2 Calcium  chloride 

11.  MgSO4 Magnesium  sulfate                      

12.  CuSO4 5H2O Copper  sulfate 

13. (aq)  No.3         

     

1.  SP-20  2.  pH 6071  

3.  HACH -2001A  4.  UV GBC  cintra-10   
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1.  0.5 ×0.5 0.5g  

2.  100ml KOH

 

3.  

 

4.  100ml

 

5.  20

 

6.  

10

 

 

  

1.  

2. 

   

3. 

 

 

  

1.  5 7 1

 

2.   

4. 

80cm
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3 5mm  

5. 

    

6. 

20 2

 

7.  

 

 

  1. 0.02g 2 10mg/l

2 4 6 8 10mg/l  

      2. 5.56g 60ml 1ml KAl(SO4)2 50mg/l  

      3. 200ml 3 250ml 0ml 2ml

4ml 0mg/l 100 mg/l 200mg/l  

      4. 3 H2SO4 NaOH pH 4 6 3

6rpm 4 5min 3min 15 30min  

      5. 50ml 50ml a. b.

 

      6.  

 

 

      1.  

80  

      2. 9g
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2  

0.25 0.25 0.5 0.5 1.0 1.0 2.0 2.0 3.0 3.0 

 
 

32 53  37 24  44 24  52 55  69 28  

     0.5g 1.6 M KOH 55  

       

   
 

18  25  35  45  55  

 
 

140 11  138 34  70 54  47 36  37 24  

     0.5×0.5 2 0.5g 1.6 M KOH  

                      

      
KOH  

M  
0.4 0.8 1.2 1.6 2.0 

 
 

154 00  67 50  60 14  37 24  32 26  

     0.5×0.5 2 0.5g 55  

      

    

H2SO4  
 

M  
3.0 6.0 9.0 12.0 18.0 

g  0.5135 0.5026 0.5045 0.5048 0.5005 

 
g  

2.5883 5.7315 6.2665 7.5778 7.0775 

 
29.41 65.13 71.21 86.11 80.43 

%  
28.71 64.96 70.75 85.51 80.55 
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     0.5×0.5 2 0.5g 1.6 M KOH 55  

40 20  

H2SO4      
 

M  
3.0 6.0 9.0 12.0 18.0 

g  0.5028 0.5035 0.5072 0.5022 0.5009 

 
g  

2.1915 4.7903 5.6158 6.4495 6.1725 

 
24.90 54.44 63.82 73.29 70.14 

%  
24.83 54.19 63.07 73.15 70.19 

     0.5×0.5 2 0.5g 1.6 M KOH 55  

40 20  

      1. 12M

7.5778g 85.51%  

            2.
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Fig.1  

 

 
 
 
 



- 11 -

 
 
 
 
 
 

 

Fig.2  
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10ml  
 +   +   

g  0.5055 0.5048 0.4961 0.5030 0.5046 

 
g  

6.2225 7.5778 6.6375 6.8595 5.7915 

 
70.71 86.11 75.43 77.95 65.81 

%  
70.12 85.51 76.21 77.68 65.38 

    0.5×0.5 2 0.5g 1.6 M KOH 55 40  

12M H2SO4 20  

 

KOH  
 

M  
0.4 0.8 1.2 1.6 2.0 

g  0.5076 0.5049 0.5012 0.4999 0.5050 

 
g  

0.4085 1.5035 6.1505 7.4565 7.2675 

 
4.64 17.09 69.89 84.73 82.59 

%  
4.58 16.96 69.90 84.96 81.97 

     0.5×0.5 2 0.5g 55 40 12M 

20  

       Al(OH)4
-  
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Fig.3 KOH  
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Fig.4 KOH  
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 12 7 0 -6 

 
g  

0.4952 0.5011 0.5007 0.5012 0.5048 

 
g  

3.1675 4.7445 6.3975 7.1835 8.2605 

 
35.99 53.91 72.70 81.63 93.87 

%  
36.44 53.93 72.78 81.64 93.21 

     0.5×0.5 2 0.5g 55 1.6 M KOH  

40 12M 20  

        

 

 

 
  

 

 92  76~82  92~94  

 92  90~92  ---- 

     0.5×0.5 2 0.5g 55 1.6 M KOH  

40 12M 20  
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Fig.5  
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Fig6.  
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(aq)  No.3 

1.  
     

  
  

 
mg/l  

 
NTU  

 

 59.2 0.227 9.320 0.7  

100ppm 

 Al3+ 
94.4 0.025 1.040 3.1  

200ppm 

 Al3+ 
94.6 0.023 0.958 2.2  

0.5×0.5 2 0.5g 55 1.6M KOH  

40 12M 20 15min pH 4~5  

 

2. 
     

  
  

 
mg/l  

 
NTU  

 

 61.4 0.212 8.705 0.8  

100ppm 

 Al3+ 
65.4 0.185 7.599 0.8  

200ppm 

 Al3+ 
66.2 0.179 7.353 0.75  

0.5×0.5 2 0.5g 55 1.6M KOH  

40 12M 20 30min pH 2~4  

 

3. 
     

  
  

 
mg/l  

 
NTU  

 

 61.4 0.212 8.705 0.8  

100ppm 

 Al3+ 
95.2 0.022 0.917 3.8  

200ppm 

 Al3+ 
95.8 0.018 0.753 2.4  
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0.5×0.5 2 0.5g 55 1.6M KOH  

40 12M 20 30min pH 4~5  

 

4.  

     
  

  
 

mg/l  
 

NTU  
 

 61.4 0.212 8.705 0.8  

100ppm 

 Al3+ 
94.4 0.025 1.040 2.1  

200ppm 

 Al3+ 
94.4 0.025 1.040 1.2  

0.5×0.5 2 0.5g 55 1.6 M KOH  

40 12M 20 30min pH 4~5  

 

 

CuSO4 5H2O

     
  

  
 

mg/l  
 

NTU  
 

 61.6 0.210 1000.00 1.95  

100ppm 

 Al3+ 
62.4 0.203 992.62 3.55  

200ppm 

 Al3+ 
62.0 0.188 923.17 2.80  

0.5×0.5 2 0.5g 55 1.6M KOH  

40 12M 20 30min pH 4~5  

 

K2Cr2O7

     
  

  
 

mg/l  
 

NTU  
 

 2.8 1.540 100.00 1.20  

100ppm 

 Al3+ 
3.2 1.500 97.93 1.80  
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200ppm 

 Al3+ 
3.4 1.480 96.53 2.10  

0.5×0.5 2 0.5g 55 1.6M KOH  

40 12M 20 30min pH 4~5  

 

3 KMnO4

     
  

  
 

mg/l  
 

NTU  
 

 36.8 0.434 10.00 0.50  

100ppm 

 Al3+ 
38.2 0.418 9.628 0.70  

200ppm 

 Al3+ 
39.2 0.406 9.353 0.60  

0.5×0.5 2 0.5g 55 1.6M KOH  

40 12M 20 30min pH 4~5  

 

  

pH

pH 4~5
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Fig7.  

 
 
 
 
 
 
 

Fig7.  
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Fig8. pH  
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Fig9.  
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Fig10.  
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Fig11.  
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 9.0314 9.0152 9.0156 9.0489 9.0531 

1  0.7357 0.5170 0.9882 1.1587 0.3660 

2  1.1759 0.8716 1.4208 1.6909 0.5939 

3  1.5231 1.1525 1.7509 2.1400 0.7785 

3.5  1.6986 1.2943 1.9014 2.3546 0.8778 

4  1.8554 1.4280 2.0352 2.5575 0.9723 

4.5  2.0142 1.5600 2.1563 2.7559 1.0679 

5  2.1073 1.6645 2.2409 3.0329 1.1326 

g  0.2333 0.1846 0.2486 0.3352 0.1251 

80 9g  
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 Fig.12 
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Fig.1 Al(OH)3

 

  

92

 

 

  Fig.1

12M H2SO4 13

 

  Fig.5 8.2605

 

  pH 4~5

10 12 15 30 30

 Al(OH)3

Fig.7

10

100mg/l

pH Fig.8 pH

200ppm 10

pH 4-5  
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7.683 3.466 6.470

 

  Fig.12
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1.

2. 3. 4.  

 

3~5  

12M 85.51  

 

1. 2. 3.pH 4. 5. 6.

pH 4~5 pH  

 
 

 
 



 33 

1. 
p.25~p.30 p.41~p.48 p.78~p.83 89  

2. 7 p.46~p.58 p.113~p.118
83  

3. p.6~p.17 p.26~p.31 p.194~p.20
76  

4. p.16~p.19 p.50~p.51
87  

5. p.38~p.39 90  
6. p.119~p.127 87  
7. 81  

 
 
 
 



評 語 

091104高職組化工、衛工及環工科 最佳(鄉土)教材獎 

鋁寶寶的天堂 

1. 本作品主要探討將廢鋁罐製作明礬，並將之應用於廢水淨

化，主題與環境化學教材相砌合。 

2. 實驗內容豐富。 

3. 在廢水混凝實驗PH值僅控制在2-5間，宜將之擴散至PH=8

較能比較PH的影響。 

4. 在吸濕實驗，作者認為吸濕性與顆粒大小有關，惟證據力

稍嫌不足，有待進一步釐清。 




