25(2013) )
[ ] [ ] [
17 - 001 17 - 001 17 - 001
[ ] 01 - 01 [ ] 01 - 02 [ ] 02 - 00
[ ] [ ] [ ]
[ ] [ ] [
[1 ] 32,387 (mB) [1 1 10,197(n8) [1 1 26,595(1mB)
<0.005 <0.005 <0.005 12 <0.005 <0.005 <0.005 12 <0.005 <0.005 <0.005 12
1,2 <0.0004 <0.0004 <0.0004 4 <0.0004 <0.0004 <0.0004 4 <0.0004 <0.0004 <0.0004 4
<0.040 <0.040 <0.040 4 <0.040 <0.040 <0.040 4 <0.040 <0.040 <0.040 4
@ )
<0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
0.003 <0.002 <0.002 2 0.004 <0.002 0.002 2 <0.002 <0.002 <0.002 2
0.4 03 0.4 12 04 0.2 0.3 12 05 03 0.4 12
4.0 21 31 2 21 12 17 2 33 15 24 2
1,1,1 <0.030 <0.030 <0.030 4 <0.030 <0.030 <0.030 4 <0.030 <0.030 <0.030 4
t (MTBE) <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4
( 10 <0.3 0.6 2 11 0.6 0.9 2 0.8 0.5 0.7 2
( <1 <1 <1 2 <1 <1 <1 2 <1 <1 <1 2
( ) -16 -21 -19 2 -17 -20 -19 2 -17 -21 -19 2
12 0 3 4 4 0 1 4 8 0 4 4
1,1 <0.0100 <0.0100 <0.0100 4 <0.0100 <0.0100 <0.0100 4 <0.0100 <0.0100 <0.0100 4
) 230 5.0 142 12 25.8 38 154 12 240 6.2 146 12
(BOD)
(CoD)
vy (50mm
(89)
(n/ml)
30.0 17.0 24.0 2 29.0 17.0 23.0 2 29.0 16.0 23.0 2




25(2013) )
[ ] [ ] [ ]
17 - 001 17 002 17 - 002
[ ] 03 - 00 [ ] 01 -o01 [ ] 02 - 02
[ ] [ [ ]
[ ] [ ] [ ]
[1 (mB) [1 ] 14,384(nB) [1 1 2,764 (mB)
<0.001 1 <0.001 1
<0.005 <0.005 <0.005 12
1,2 <0.0004 <0.0004 <0.0004 4
<0.040 <0.040 <0.040 4
@ )
<0.06 1 0.06 1
<0.06 1 <0.06 1
<0.001 <0.001 <0.001 2 <0.001 1 <0.001 1
0.004 <0.002 0.002 2 <0.002 1 <0.002 1
04 0.2 0.3 12 0.2 1 0.2 1
27 20 24 2
1,1,1 <0.030 <0.030 <0.030 4
t (MTBE) <0.002 <0.002 <0.002 4
( 0.9 0.4 0.7 2
( <1 <1 <1 2
( ) -13 -15 -14 2
6 0 2 4
1,1 <0.0100 <0.0100 <0.0100 4
) 237 6.0 155 12 27.2 74 174 41
(BOD)
(CoD)
vy (50mm
)
(n/ml)
30.0 26.0 28.0 2




25(2013) )
[ ] [ ] [ ]
17 - 004 17 004 17 004
[ ] 01 - 01 [ ] 01 - 02 [ ] 01 - 03
[ ] [ [
[ ] [ ] [ ]
[1 ] 5,940 (mB) [1 ] 1,767 (mB) [1 1 315(1mB)
<0.0015 <0.0015 <0.0015 4 <0.0015 1 <0.0015 1
<0.0002 <0.0002 <0.0002 4 <0.0002 1 <0.0002 1
0.004 <0.001 0.003 4 <0.001 1 <0.001 1
<0.005 <0.005 <0.005 4 <0.005 1 <0.005 1
1,2 <0.0004 <0.0004 <0.0004 4 <0.0004 1 <0.0004 1
<0.040 <0.040 <0.040 4 <0.040 1 <0.040 1
(] ) <0.010 <0.010 <0.010 4 <0.010 1 <0.010 1
0.003 0.002 0.003 4 0.002 1 0.003 1
0.011 0.006 0.008 4 0.004 1 0.010 1
0.5 0.1 0.3 4 0.7 1 04 1
55 14 39 4 6.0 1 5.7 1
1,1,1 <0.030 <0.030 <0.030 4 <0.030 1 <0.030 1
t (MTBE) <0.002 <0.002 <0.002 4 <0.002 1 <0.002 1
( 22 18 20 4 10 1 24 1
( <1 <1 <1 4 <1 1 <1 1
( ) -10 -10 -10 4 -10 1 -09 1
0 0 0 4 0 1 0 1
1,1 <0.0100 <0.0100 <0.0100 4 <0.0100 1 <0.0100 1
)
(BOD)
(CoD)
vy (50mm
)

(n/ml)




25(2013)

[ 1 [ [ 1
17 - 005 17 - 005 17 - 005
[ ] 01 - 01 [ ] 02 - 01 [ ] 03 - 01
[ ] [ ] [ 1
[ [ [ ]
[1 ] 15,432 () [1 1 528 (B) [1 1 6,515 (1mB)
1,2
Q@ )
0.5 03 04 12 04 03 0.3 12 0.4 0.2 0.3 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 25.7 72 14.2 12 28.0 6.7 16.9 12 25.0 8.7 16.0 12
(BOD)
(CoD)
vy (50mm )
(8S)

(n/ml)




25(2013)

[ 1 [ [ 1
17 - 005 17 - 005 17 - 005
[ ] 04 - 01 [ ] 05 - 01 [ ] 06 - 01
[ ] [ ] [ 1
[ [ [ ]
[1 ] 321 (mB) [1 1 1,665 (nB) [1 1 1,144 (n8)
1,2
Q@ )
04 03 0.3 12 03 0.1 0.2 12 0.5 0.3 04 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 285 71 16.8 12 275 72 17.2 12 275 6.0 16.6 12
(BOD)
(CoD)
vy (50mm )
(8S)

(n/ml)




25(2013)

[ 1 [ [
17 - 005 17 - 005 17 - 006
[ ] 07 - 01 [ ] 08 - 01 [ ] 02 - 00
[ ] [ ] [ 1
[ 1 [ [
[1 ] (B) [1 1 102 () [1 1 3,705(mB)
1,2
Q@ )
03 0.2 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 28.6 8.0 18.0 12 275 6.8 17.2 12
(BOD)
(CoD)
vy (50mm )
(8S)

(n/ml)




25(2013) )
[ [ 1 [ 1
17 - 006 17 - 006 17 - 009
[ ] 03 - 00 [ ] 04 - 00 [ ] 01 - 01
[ 1 [ 1 [ 1
[ [ 1 [ 1
[1 1 17,397 () i 1 13612(m) 1 ] 619(m)
0.001 1
1,2
Q@ )
0.001 1
0.005 1
0.3 01 0.2 12 03 01 0.2 12 0.6 03 0.5 12
35 1
1,1,1
t (MTBE)
( 11 1
(¢ 1 1
( )
9 1
1,1
) 26.8 6.6 16.8 12 281 55 14.9 12
(BOD)
(CoD)
vy (50mm )

)

(n/ml)




25(2013) )
[ 1 [ [ 1
17 - 009 17 - 011 17 - 011
[ ] 02 - 01 [ ] 01 - o1 [ ] 01 - 02
[ 1 [ 1 [ 1
[ 1 [ [ 1
[1 1 1,784 (nB) [1 1 3,935(nB) [1 1 3,935(1mB)
0.001 1
1,2
Q@ )
0.001 1
0.003 1
0.7 03 05 12 05 03 04 12 0.5 03 04 12
19 1
1,1,1
t (MTBE)
( 11 1
(¢ 1 1
( )
0 1
1,1
) 21.7 73 14.0 12 280 17.0 20.9 12
(BOD)
(CoD)
vy (50mm )

)

(n/ml)




25(2013)

[ 1 [ [ 1
17 - 011 17 - 011 17 - 011
[ ] 01 - 03 [ ] 01 - 04 [ ] 01 - 05
[ ] [ ] [ 1
[ [ [ ]
[1 ] 3,935 (mB) [1 ] 3,935(nB) [1 1 3,935(1mB)
1,2
Q@ )
0.5 03 04 12 05 03 04 12 0.5 0.3 04 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 28.0 17.0 20.9 12 28.0 17.0 209 12 28.0 17.0 209 12
(BOD)
(CoD)
vy (50mm )
(8S)

(n/ml)




25(2013) )
[ [ [
17 - 011 17 - 011 17 - 014
[ 1 02 - 01 [ ] 03 - 01 [ 1 02 - 00
[ 1 [ 1 [ 1
[ [ [
[1 ] 4,664 (B) ¥ 1 2,336 (nB) 1 4,611 (nB)
1,2
@ )
<0.001 1
0.008 1
04 0.1 03 12 03 0.1 0.2 12 0.6 0.3 0.4 12
1,1,1
t (MTBE)
(
(
( )
1,1
( ) 245 6.0 15.3 12 26.9 45 147 12 24.0 71 16.0 12
(BOD)
(CoD)
vy (50mm )
(ss)
(n/ml)

10



25(2013) )
[ 1 [ 1 [ 1
17 - 016 17 - 016 17 - 016
[ ] 01 - 01 [ ] 02 - 01 [ ] 03 - 01
[ ] [ ] [ 1
[ 1 [ ] [ ]
[1 ] 1,905 (1mB) [1 (m8) [1 1 437(n8)
1,2
Q@ )
<0.06 1 <0.06 1
<0.06 1 <0.06 1
<0.001 1 <0.001 1
0.002 1 <0.002 1
0.3 0.2 0.3 12 0.3 0.1 0.2 12 0.2 0.1 0.2 12
45 1 71 1
1,1,1
t (MTBE)
(
(
( )
1,1
) 238 6.9 148 12 222 4.0 133 12 270 5.6 157 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

11



25(2013) )
[ 1 [ [ 1
17 - 019 17 - 019 17 - 020
[ ] 01 - 00 [ ] 02 - 00 [ ] 01 - 01
[ ] [ ] [ 1
[ 1 [ [ ]
[1 ] 6,055 (1mB) [1 ] 10,445(rB) [1 1 (m8)
<0.001 1 0.001 1
<0.005 1 <0.005 1
1,2
Q@ )
<0.001 1 <0.001 1
<0.002 1 <0.002 1
0.2 1 0.1 1 0.4 0.3 0.3 12
183 1 132 1
1,1,1
t (MTBE)
( 0.5 1 0.5 1
( <1 1 <1 1
( ) -14 1 -12 1
41 1 15 1
1,1
) 194 120 157 12 2638 76 16.9 12
(BOD)
(CoD)
vy (50mm
(89)
(n/ml)

12



25(2013) )
[ [ 1 [ 1
17 - 020 17 - 020 17 - 031
[ ] 02 - 00 [ ] 03 - 00 [ ] 01 - 01
[ ] [ ] [ 1
[ [ ] [ ]
1 (m8) [1 () [1 1 2960(m8)
<0.001 1
1,2
Q@ )
<0.001 1
<0.002 1
0.5 0.2 0.3 12 0.4 0.3 0.3 12 04 0.3 04 12
1,1,1
t (MTBE)
(
(
( )
1,1
(@)
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

13



25(2013) )
[ 1 [ 1 [ 1
17 - 031 17 - 031 17 - 031
[ ] 02 - 01 [ ] 03 - 01 [ ] 04 - 01
[ ] [ ] [ 1
[ 1 [ ] [ ]
[1 ] 127 (B) [1 ] 1,443 (mB) [1 1 77 ()
<0.001 1 <0.001 1 <0.001 1
1,2
Q@ )
<0.001 1 <0.001 1 <0.001 1
<0.002 1 <0.002 1 <0.002 1
04 0.2 0.3 12 0.4 0.2 0.3 12 03 0.2 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
(@)
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

14



25(2013) )
[ 1 [ 1 [ 1
17 - 031 17 - 034 17 - 034
[ 1 05 - 01 [ ] o1 - 01 [ 1 02 - 01
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
[1 ] 1,257 () ¥ 1 1,827 (n8) 1 ] 803 ()
<0.001 1
1,2
@ )
<0.001 1
<0.002 1
04 0.2 03 12 04 0.1 0.2 12 0.3 0.2 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
)
(BOD)
(CoD)
vy (50mm )
(ss)
(n/ml)

15



25(2013)

[ [ 1 [ 1
17 - 034 17 - 034 17 - 034
[ ] 03 - 01 [ ] 04 - 01 [ ] 05 - 01
[ ] [ ] [ 1
[ [ ] [ ]
[1 ] 133 (mB) [1 ] 31(nB) [1 1 102 (B)
1,2
Q@ )
0.3 0.1 0.2 12 0.3 0.1 0.2 03 0.1 0.1 12
1,1,1
t (MTBE)
(
(
( )
1,1
(@)
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

16



25(2013)

[ 1 [ [ 1
17 - 035 17 - 035 17 - 035
[ ] 01 - 01 [ ] 02 - 01 [ ] 03 - 01
[ ] [ ] [ 1
[ [ [ ]
[1 ] 2,471 () [1 (m8) [1 1 949 (mB)
1,2
Q@ )
04 0.1 0.2 12 0.4 0.2 0.3 12 03 0.2 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 255 6.0 159 12 280 6.0 16.9 12 285 45 16.8 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

17



25(2013)

[ [ [ ]
17 - 035 17 - 036 17 - 036
[ ] 04 - 01 [ ] 01 -o01 [ ] 02 - 01
[ ] [ ] [ ]
[ [ [ ]
[1 ] 3,036 (mB) [1 ] 5,924 (nB) [1 1 7,486 (mB)
<0.0015 1 <0.0015 1
<0.0002 1 <0.0002 1
<0.001 1 <0.001 1
1,2 <0.0004 1 <0.0004 1
<0.040 1 <0.040 1
Q@ ) <0.010 1 <0.010 1
<0.001 1 <0.001 1
<0.002 1 <0.002 1
0.5 0.3 0.3 12 0.4 0.3 0.3 365 03 0.2 0.2 365
44 1 145 1
1,1,1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1
( 0.2 1 04 1
( <1 1 <1 1
( ) -10 1 -13 1
3 1 7 1
1,1 <0.0100 1 <0.0100 1
) 26.0 70 159 12 255 6.5 16.6 12 285 8.0 170 12
(BOD)
(CoD)
vy (50mm
)
(n/ml)

18



25(2013)

6,532 (B)

1,2

<0.0015
<0.0002
<0.001

<0.0004

(@

<0.040
<0.010

<0.001

1,1,1

<0.002

02
217
<0.030

36

~~

(VTBE)

<0.002
0.4

<1
-14

8

24
24

1,1
(@)

(BOD)
(CoD)

<0.0100
15.8

B

36

w)
)

(50mm

(n/ml)

24




25(2013)

[ 1 [ [ 1
17 - 038 17 - 038 17 - 039
[ ] 01 - 00 [ ] 02 - 00 [ ] 01 - 01
[ ] [ ] [ 1
[ [ [ ]
[1 ] 1,798 (mB) [1 ] 2,211(nB) [1 1 4,044 (n8)
1,2
Q@ )
0.3 0.1 0.2 36 0.3 0.1 0.2 24 0.2 0.1 <0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 285 5.7 16.6 36 275 6.3 158 24 270 9.0 15.0 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

20



25(2013)

[ 1 [ [ 1
17 - 039 17 - 040 17 - 040
[ ] 02 - 02 [ ] 01 - o1 [ ] 02 - 01
[ ] [ ] [ 1
[ [ [ ]
[1 ] 1,205 (1mB) [1 ] 13,118(rB) [1 1 3,073(mB)
1,2
Q@ )
0.2 0.1 <0.2 12 0.3 0.2 0.3 12 04 0.2 0.3 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 310 0.0 152 12 270 8.6 171 12 276 7.8 17.3 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

21



25(2013)

[ 1 [ [ 1
17 - 040 17 - 040 17 - 040
[ ] 03 - 01 [ ] 04 - 01 [ ] 05 - 01
[ ] [ ] [ 1
[ [ [ ]
[1 ] 2,732 (mB) [1 ] 805 (nB) [1 1 906 (1mB)
1,2
Q@ )
04 0.1 0.2 12 0.4 0.2 0.3 12 03 0.1 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 283 49 16.0 12 318 4.8 17.2 12 268 7.3 16.5 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

22



25(2013) )
[ [ [ 1
17 - 040 _
[ 1 06 - 01 [ [ ] -
[ 1 [ [ 1
[ [ [ 1
[1 1 1,014 (nB) [1 () [1 ] (m8)
1,2
@ )
0.3 0.1 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 228 5.2 152 12
(BOD)
(CoD)
vy (50mm )
(ss)
(n/ml)

23



