
 
 
 
 
 
 
 
 
 

 



 
 
 

    
 

     -------------------------------------------------------------------------------------    1 
I      ------------------------------------------------------------------------     2 
II         -----------------------------------------------------------------     3 
III        -----------------------------------------------------------------     4 

      -------------------------------------     4 
      -------------------------------------------     5 

      -------------------------------------------------------------------------------     6 
--------------------     6 

      ----------------------     6 
      -----------------------------------------     8 

      ----------------     8 
      ----------------------------------------------------------------    10 

   ------    10 
      -------------------------------------------------------------------------    13 

      -----------------------------------------------------    13 
   ------    13 

      ----------------------------------------------------------------------------------    14 
      ----------------------    14 

      ----------------------------    14 
      -------    15 

      -------------    15 
  -------    16 

      -------------------------------------    17 
   18 

      ----------------    19 
 20 

      -------------------------------------------------------------------------     21 
        ---------------------------------------------------------------------     22 

      ---------------------------     22 
      ---------------     22 



      -------------     22 
      ------------------     24 

       -------------     25 
 
 

      ------------------------------------------------------------------     25 
     -------     25 
        -----------------------------------------------------------------------------------     26 
        ------------------------------------     26 
       26 
         27 
         27 
   

      -----------------------------------------------------------------------------     28 
         29 
        --------      29 
   30 
        -------------      30 



1 
 

 
 
 

 
 I II

III 3 I II
III

 
 

 
  



2 
 

I  
 
 1976

221
34 CDC

The Legion
Legionnaires disease

1965

 
2 10  

 1999 4
4

 
 2 8

6316 2015 3 20 3.2 2008 2012
1999 2004 150

2014 1236  
 
 



3 
 

II  
 

5 m

20

100mL
101 102 106  

 
 

 
 
 



4 
 

III  
 

 

 

 
 



5 
 

 
 

15 2 14 0214004

10CFU/100mL
 

1

 
1 1

1
 

0.2 0.4mg/L 1.0mg/L
 

pH

 

 
3  

 
 

 
 

 
 



6 
 

 
 
 

 
 

 

-1
 

 

 
 
 
 

 
 
 

(1) -2 (2)
-3  

 
 

 
 

 

 
 

 
 



7 
 

 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



8 
 

 
 

 
 

 
 

 
 

 
 
 
 

 
 
 

(1) (2) (3)
3

1 1 1.5 3

 
 

 
 

20 50 m
0.5 2 m

25 50m/h
40m/h  

 

1

 
 
 



9 
 

 
 2 6mm

5 m 3

 
 

 
 

10 15 m

 
 



10 
 

 
 
 

 
  
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 



11 
 

 
 

 
 

 
 

0.4
1.0mg/L 1 1

3
 

 
 

 

1
6 1 1 1

 
 

 
 

 
 

 
 

60
55

 



12 
 

 

 
 60

 
 



13 
 

 
 

 
 

 
 
 
 

 
  
 10CFU/100mL 

 
1,000mL 10mL 100µL 1

1 10CFU/100mL
10CFU/100mL  

 
  
  

 
 
  
 

3  
 1 1

  
  1 2  

1 4  
 



14 
 

 
 
 

 
 
 
  

 

0.2 0.4mg/L
1.0mg/L  

pH

 
3  

 
 
 

 
 
 

3 mg/L

 
 

               ( )        
          5 12        
      

                 30          
  70       70        

      
        85 90        
     60          



15 
 

 
 

 
 

 

 
  
 

1.0mg/L

 
 
 
 

 
 

 

 
 

 
 

pH
0.5

1.0mg/L
pH

1 mg/L

 



16 
 

 
 
 

 
 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

15  

 
 

 



17 
 

 
 

 
 
  
 (HClO) (ClO )

 
 (Cl )

 
 

 
 (HClO)

(ClO )  
 

 
 

+  
 mg/L

 
 

 
 



18 
 

 
 

 
 

10  
 

 
 

 
 10m3 12

0.4mg/L   
0.4mg/L 10m3 0.4g/m3 10m3 4.0 4mL  
4mL 100/12 33.3mL 
 33.3mL  
 

 
 10m3 55%

1 1 10g   
10 55 5.5  
 1 5.5g  
5.5g 10m3 0.55mg/L 
 1  
0.55mg/L  
 



19 
 

 
 

 
 

DPD
DPD  

 DPD N,N-Diethyl-p-phenylene-diamine  
 DPD

1

DPD
 

DPD
 

 



20 
 

 
 

 
 

(HClO) 1/100
(ClO ) pH

pH6.0 97% HClO
pH7.5 50% pH9.0 3.1%

 
 

 pH HClO  
pH      HClO  
6.00       96.9 
6.25       94.7 
6.50       90.9 
6.75       84.9 
7.00       76.0 
7.25       64.0 
7.50       50.0 
7.75       36.0 
8.00       24.0 
8.25       15.1 
8.50        9.1 
8.75        5.3 
9.00        3.1 
9.25        1.7 
9.50        1.0 
9.75        0.6 

10.00         0.3 

 



21 
 

 

 
 
 

 
 

 
 

 
 

 
 ( )

EU
 

 



22 
 

 
 
 

 
 
 
 

1 1
 

 
 
 

 
 
 

ATP
 

 10cm
1,000 RLU

 
 

 
 
 
 

 
 

 
 

1 1 1 1
 

 
 

 

1
 

 

 
 2 3

 
 



23 
 

COD

 
 
 

5 10mg/L

0.2 0.4mg/L

 
 

2 4mg/L 1
1 10mg/L 1 4  
 
 

 
 60

 
 

 
 

 
 12

5 10

 
 

 
 

 
 
 



24 
 

 
 

 
 
  
 

1 1  
 

 
 

 
 

 
 3%

 
 
  
 

 
 



25 
 

 
  

 
 

ATP
 

 
 
 

 
 
 

 
0.2 0.4mg/L pH

 

 
 
 

 
 
 

 

 
ATP

ATP  
 



26 
 

 
 
 

 
 
 

 
 

II.

 
 
 
 

 
 
 

 
 
 



27 
 

 
 

 
 

 

 

 
 
 

 
  

 
 

 
 

 



28 
 

 
 

 
 
 
  

 

8

 

2 2.5cm

 
 

10CFU/100mL 500mL
 

25
1/500

 
 

 
   
 

 6 18 10  
 

 
 



29 
 

 
 

 
 
 7 10

DNA

 
 

 
 

 

2
 

 

 
 

DNA
 

 

 
 
 
 

 
 
 

 
 



30 
 

 
 

 
 

90 4,700CFU/100mL

 
 4~6

10CFU/100mL
 

 
 
 

 
 
 

 


