25(2013) )
1 1
28 - 001 28 - 001 28 - 001
[ ] 02 - 00 [ ] 03 - 00 [ ] 04 - 00
[ ] [ ] [ 1
[ 1 [ 1 [
1 1 7,004 (m8) [1 1 () [1 1 2100(m8)
0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
1,2
@ )
<0.06 <0.06 <0.06 4 <0.06 <0.06 <0.06 4
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
0.005 <0.002 0.002 4 0.003 <0.002 <0.002 4
0.8 04 0.6 12 0.7 04 0.6 12
1,1,1
t (MTBE)
(
(
( )
0 0 0 4 150 0 40 4
1,1
) 289 9.8 18.7 12 278 6.6 16.6 12
(BOD)
(CoD)
w) (50mm
(8S)

(n/ml)




25(2013) )
] ]
28 - 001 28 - 001 28 - 001
[ ] 05 - 00 [ ] 06 - 01 [ ] 06 - 02
[ ] [ ] [ ]
[ ] [ ] [
[ 1 7572(nd) [ (8) [1 (n8)
0.0004 <0.0002 0.0003 4
0.001 <0.001 <0.001 4 0.001 <0.001 <0.001 4 0.001 <0.001 <0.001 4
1,2
@ )
<0.06 <0.06 <0.06 4 <0.06 <0.06 <0.06 4 <0.06 <0.06 <0.06 4
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
0.002 <0.002 <0.002 4 0.003 <0.002 <0.002 4 0.005 <0.002 0.002 4
0.8 0.5 0.7 12 0.7 0.6 0.6 12 0.8 0.4 0.6 12
1,1,1
t (MTBE)
(
(
( )
0 0 0 4 0 0 0 4 0 0 0 4
1,1
) 279 8.0 170 12 30.5 83 185 12 28.9 9.8 187 12
(BOD)
(CoD)
vy (50mm
)

(n/ml)




25(2013) )
] ]
28 - 001 28 - 001 28 - 001
[ ] 07 - 01 [ ] 07 - 02 [ ] 08 - 00
[ ] [ ] [ ]
[ ] [ ] [
[ (n8) [ (8) [1 1 43,067(m8)
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
1,2
@ )
<0.06 <0.06 <0.06 4 <0.06 <0.06 <0.06 4 <0.06 <0.06 <0.06 4
0.001 <0.001 <0.001 4 0.002 <0.001 0.001 4 0.001 <0.001 <0.001 4
0.004 0.002 0.003 4 0.007 <0.002 0.003 4 0.002 <0.002 <0.002 4
0.7 0.3 0.6 12 0.7 0.4 0.5 12 0.8 0.6 0.7 12
1,1,1
t (MTBE)
(
(
( )
7 0 2 4 2 0 1 4 0 0 0 4
1,1
) 28.7 9.9 184 12 255 53 156 12 24.6 6.9 154 12
(BOD)
(CoD)
vy (50mm
)

(n/ml)




25(2013)

1
28 - 002 28 - 003 28 - 003
[ ] o1 - 00 [ ] 01 - 01 [ ] o1 - 02
[ 1 [ 1 [ 1
[ [ 1 [
[1 ] 18849(nd) [1 1 9,413 (nB) [1 1 13559(n8)
<0.0015 <0.0015 <0.0015 4 <0.0015 <0.0015 <0.0015 28 <0.0015 <0.0015 <0.0015 28
<00002 | <00002  <0.0002 4 <00002 | <00002  <0.0002 28 <00002 | <00002 <0.0002 28
<0001 <0001 <0001 4 0002 <0001 <0001 28 0.002 <0001 <0001 28
<0005 <0.005 <0005 4 <0.005 <0.005 <0005 28 <0.005 <0005 <0005 28
1,2 <0.0004 | <00004  <0.0004 4 <00004 | <0.0004  <0.0004 77 <00004 | <00004 | <0.0004 77
<0.040 <0.040 <0.040 4 <0.040 <0.040 <0.040 77 <0.040 <0.040 <0.040 77
Q@ ) <0010 <0010 <0010 4 <0010 <0010 <0010 28 <0.010 <0010 <0010 28
<0.06 <0.06 <0.06 4 <006 <0.06 <0.06 28 <006 <0.06 <006 28
<0001 <0001 <0001 4 0002 <0001 <0001 28 0.002 <0001 <0001 28
0,002 <0002 <0002 4 0010 <0.002 0.004 28 0.010 <0002 0.004 28
<1.00 <1.00 <1.00 4
0.9 06 08 2 09 01 05 217 0.9 01 05 217
32 21 25 12 200 11.0 15.0 28 200 110 15.0 28
1,1,1 <0030 <0030 <0030 4 <0.030 <0030 <0030 77 <0.030 <0030 <0030 77
t (VMTBE) <0002 <0002 <0002 4 <0.002 <0.002 <0002 28 <0.002 <0002 <0002 28
( 20 0.6 09 12 16 05 11 28 16 05 11 28
( 1 1 1 12 <1 <1 <1 28 <1 <1 <1 28
( ) -11 -1.8 -14 12 -15 -2.1 -19 28 -15 -21 -19 28
0 0 0 4 520 0 29 28 520 0 29 28
1,1 <00100 | <00100 <0.0100 4 <00100 | <0.0100  <0.0100 77 <00100 | <00100  <0.0100 77
) 29.3 84 185 24 310 6.2 18.3 308 310 6.2 18.3 308
(BOD)
(CoD)
w) (50mn 0023 0011 0019 24
(s9)
(n/ml) 20 00 10 12
376 302 339 2 478 326 400 28 4738 326 400 28
28.0 19.9 23.0 12




25(2013) )
[ [ 1 [ 1
28 - 004 28 - 004 28 - 004
[ ] 01 - 00 [ ] 01 - o1 [ ] 01 - 02
[ ] [ ] [ 1
[ [ ] [ ]
[1 ] 17,832 () [1 1 90 (nB) [1 1 1,377 (n8)
1,2
Q@ )
<0.01 <0.01 <0.01 2
<0.001 <0.001 <0.001 2
<0.002 <0.002 <0.002 2
0.3 0.2 0.3 12 02 0.1 0.2 12 0.4 0.2 0.3 12
1,1,1
t (MTBE)
(
(
( )
32 4 18 2
1,1
) 30.0 20 15.0 12 29.0 7.0 17.0 12 28.0 7.0 19.0 12
(BOD)
(CoD)
vy (50mm )
(8S)

(n/ml)




25(2013) )
[ [ [ 1
28 - 004 28 - 004 28 - 004
[ ] 01 - 03 [ ] 01 - 04 [ 1 01 - 05
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 5,241 (18) ¥ 1 882(mB) 1 1 346 (mB)
1,2
@ )
0.3 0.2 0.2 12 0.2 0.2 0.2 12 0.3 0.2 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 28.0 3.0 17.0 12 29.0 6.0 17.0 12 29.0 5.0 18.0 12
(BOD)
(CoD)
vy (50mm )
(ss)

(n/ml)




25(2013) )
[ [ [ 1
28 - 004 28 - 004 28 - 004
[ ] 01 - 06 [ ] o1 - o7 [ 1 01 - 08
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 925 (B) ¥ 1 3,189 (nB) 1 1 966 (mB)
1,2
@ )
<0.01 1
<0.001 1
<0.002 1
0.3 0.1 0.2 12 03 0.1 0.2 12 0.3 0.2 0.2 12
1,1,1
t (MTBE)
(
(
( )
4 1
1,1
) 27.0 6.0 16.0 12 26.0 7.0 16.0 12 27.0 5.0 16.0 12
(BOD)
(CoD)
vy (50mm )
(ss)

(n/ml)




25(2013) )
]
28 - 005 28 - 005 28 - 005
[ ] 02 - 01 [ ] 04 - 01 [ ] 06 - 01
[ ] [ ] [ ]
[ ] [ [
[1 (mB) [1 ] 8,159 (mB) [1 1 2,391 (mB)
<0.0015 <0.0015 <0.0015 4 <0.0015 <0.0015 <0.0015 4 <0.0015 <0.0015 <0.0015 4
<0.0002 <0.0002 <0.0002 4 0.0003 <0.0002 <0.0002 4 <0.0002 <0.0002 <0.0002 4
0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 0.001 <0.001 <0.001 4
<0.005 <0.005 <0.005 4 <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
@ )
<0.06 <0.06 <0.06 4 <0.06 <0.06 <0.06 4 <0.06 <0.06 <0.06 4
<0.001 <0.001 <0.001 4 0.001 <0.001 <0.001 4 0.002 <0.001 0.001 4
0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4 0.009 0.003 0.006 4
0.9 0.7 0.8 12 0.8 0.7 0.7 12 0.7 0.4 0.5 12
18 13 15 4 17.2 40 13.7 4 35 26 30 4
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
( 17 09 14 4 1.8 0.7 12 4 25 18 2.2 4
( 1 1 1 4 1 1 1 4 1 1 1 4
( ) -10 -15 -12 4 -1.0 -17 -15 4 -15 -18 -16 4
1 0 0 4 0 0 0 4 1 0 0 4
1,1 <0.0020 <0.0020 <0.0020 4 <0.0020 <0.0020 <0.0020 4 <0.0020 <0.0020 <0.0020 4
) 294 75 185 12 204 12.1 18.0 12 271 6.8 16.7 12
(BOD)
(CoD)
w) (50mm 0.037 0.023 0.030 4 0.040 0.034 0.037 4 0.064 0.048 0.056 4
)
15 1.0 1.2 4 15.0 30 12.0 4 32 23 2.8 4
(n/ml)
39.3 315 345 4 615 59.7 60.4 4 299 255 217 4
230 204 219 4 240 12.9 16.1 4 142 10.6 130 4




25(2013) )
[ [ [ 1
28 - 007 28 - 007 28 - 007
[ ] 01 - 00 [ ] 05 - 00 [ ] 06 - 00
[ ] [ ] [ 1
[ [ [ ]
[1 ] 3,046 (mB) [1 1 602 (B) [1 1 798 (nB)
1,2
Q@ )
<0.06 <0.06 <0.06
0.003 0.001 0.002
0.005 0.002 0.003
0.9 0.7 0.8 0.7 03 0.5 16 0.6 0.3 0.5 16
1,1,1
t (MTBE)
(
(
( )
0 0 0
1,1
)
(BOD)
(CoD)
vy (50mm )

)

(n/ml)




25(2013) )
] ]
28 - 008 28 - 008 28 - 008
[ ] 01 - 00 [ ] 03 - 00 [ ] 04 - 00
[ ] [ ] [ ]
[ ] [ ] [
[1 ] 6,652 (nB) [1 1 12,621(nB) [1 1 15,517(nB)
<0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4
<0.0002 <0.0002 <0.0002 4 <0.0002 <0.0002 <0.0002 4 <0.0002 <0.0002 <0.0002 4
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 0.003 <0.001 0.001 4
<0.005 <0.005 <0.005 4 <0.005 <0.005 <0.005 4 <0.005 <0.005 <0.005 4
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
(] ) <0.010 <0.010 <0.010 4 <0.010 <0.010 <0.010 4 <0.010 <0.010 <0.010 4
<0.06 <0.06 <0.06 4 <0.06 <0.06 <0.06 4 <0.06 <0.06 <0.06 4
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 0.001 <0.001 <0.001 4
<0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4 0.002 <0.002 <0.002 4
<1.00 <1.00 <1.00 2 <1.00 <1.00 <1.00 2 <1.00 <1.00 <1.00 2
0.8 05 0.6 12 0.7 05 0.6 12 0.7 0.6 0.7 12
130 52 77 12 5.7 21 34 12 55 3.6 44 12
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
( 11 0.3 0.8 4 15 <0.3 0.9 4 17 0.5 10 4
( <1 <1 <1 4 <1 <1 <1 4 <1 <1 <1 4
( ) -12 -19 -15 12 -0.9 -14 -12 12 -1.0 -18 -14 12
2 1 1 4 12 1 4 4 1 0 1 4
1,1 <0.0100 <0.0100 <0.0100 4 <0.0100 <0.0100 <0.0100 4 <0.0100 <0.0100 <0.0100 4
) 26.0 95 176 12 26.6 9.2 176 12 26.6 103 183 12
(BOD)
(CoD)
vy (50mm
(89)
120 48 70 12 51 17 28 12 51 31 3.9 12
(n/ml)
44.0 26.0 36.0 12 48.0 35.0 41.0 12 46.0 24.0 34.0 12

10



25(2013) )
1 1
28 - 008 28 - 008 28 008
[ ] 05 - 00 [ ] 06 - 00 [ ] 07 - 00
[ ] [ ] [
[ 1 [ [ 1
1 1 3439(nB) [ 1 5,282(nB) [1 1 ()
<0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4
<0.0002 <0.0002 <0.0002 4 <0.0002 <0.0002 <0.0002 4
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
<0.005 <0.005 <0.005 4 <0.005 <0.005 <0.005 4
1,2 <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
(] ) <0.010 <0.010 <0.010 4 <0.010 <0.010 <0.010 4
<0.06 <0.06 <0.06 4 <0.06 <0.06 <0.06 4
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
<0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4
<1.00 <1.00 <1.00 2 <1.00 <1.00 <1.00 2
0.8 05 0.7 12 038 05 0.6 12
17.0 9.6 14.0 12 7.0 32 4.8 12
1,1,1 <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
( 05 <0.3 0.3 4 0.7 <0.3 0.3 4
( <1 <1 <1 4 <1 <1 <1 4
( ) -15 -18 -17 12 -16 -21 -18 12
3 1 2 4 1 0 1 4
1,1 <0.0100 <0.0100 <0.0100 4 <0.0100 <0.0100 <0.0100 4
) 20.3 15.0 175 12 252 95 17.1 12
(BOD)
(CoD)
vy (50mm
(89)
15.0 9.0 13.0 12 6.5 3.0 44 12
(n/ml)
45.0 33.0 38.0 12 31.0 22.0 26.0 12

11



25(2013)

]
28 - 008 28 - 008 28 - 008
[ ] 08 - 00 [ ] 09 - 00 [ ] 10 - 00
[ ] [ ] [ ]
[ [ ] [
[1 ] 10,762 () [1 (n8) [1 1 51,729(m8)
<0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4
<0.0002 <0.0002 <0.0002 4 <0.0002 <0.0002 <0.0002 4 <0.0002 <0.0002 <0.0002 4
0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
<0.005 <0.005 <0.005 4 <0.005 <0.005 <0.005 4 <0.005 <0.005 <0.005 4
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
(] ) <0.010 <0.010 <0.010 4 <0.010 <0.010 <0.010 4 <0.010 <0.010 <0.010 4
<0.06 <0.06 <0.06 4 <0.06 <0.06 <0.06 4 <0.06 <0.06 <0.06 4
<0.001 <0.001 <0.001 4 0.001 <0.001 <0.001 4 0.001 <0.001 <0.001 4
<0.002 <0.002 <0.002 4 0.002 <0.002 <0.002 4 0.003 <0.002 <0.002 4
<1.00 <1.00 <1.00 2 <1.00 <1.00 <1.00 2 <1.00 <1.00 <1.00 2
0.7 0.6 0.6 12 08 0.7 0.8 12 0.6 0.4 05 12
4.8 20 35 12 3.0 14 22 12 21 0.9 14 12
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
( 16 0.4 1.0 4 038 0.4 0.6 4 0.9 0.4 0.7 4
( <1 <1 <1 4 <1 <1 <1 4 <1 <1 <1 4
( ) -12 -22 -17 12 -14 -24 -19 12 -12 -24 -18 12
5 0 2 4 0 0 0 4 2 0 1 4
1,1 <0.0100 <0.0100 <0.0100 4 <0.0100 <0.0100 <0.0100 4 <0.0100 <0.0100 <0.0100 4
) 274 8.7 178 12 26.2 85 16.9 12 28.2 78 181 12
(BOD)
(CoD)
vy (50mm
(89)
4.3 19 32 12 2.7 14 21 12 1.9 0.8 13 12
(n/ml)
34.0 15.0 25.0 12 25.0 120 17.0 12 29.0 12.0 19.0 12

12



25(2013) )
1 [ 1
28 - 008 28 - 008 28 - 008
[ 1 11 - 00 [ ] 12 - 00 [ 1 13 - 00
[ ] [ ] [ ]
[ 1 [ 1 [
[1 (m8) [1 ] 962 (B) [1 1 294 (1mB)
<0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4
<0.0002 <0.0002 <0.0002 4 <0.0002 <0.0002 <0.0002 4 <0.0002 <0.0002 <0.0002 4
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
<0.005 <0.005 <0.005 4 <0.005 <0.005 <0.005 4 <0.005 <0.005 <0.005 4
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
(@ ) <0.010 <0.010 <0.010 4 <0.010 <0.010 <0.010 4 <0.010 <0.010 <0.010 4
<0.06 <0.06 <0.06 4 <0.06 <0.06 <0.06 4 <0.06 <0.06 <0.06 4
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
<0.002 <0.002 <0.002 4 0.003 <0.002 <0.002 4 <0.002 <0.002 <0.002 4
<1.00 <1.00 <1.00 2 <1.00 <1.00 <1.00 2 <1.00 <1.00 <1.00 2
07 05 06 12 08 05 0.6 12 09 05 0.7 12
35 18 24 12 37 16 2.8 12 20 11 15 12
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
( 0.8 <03 0.5 4 10 0.6 0.7 4 0.8 <03 0.3 4
( <1 <1 <1 4 <1 <1 <1 4 <1 <1 <1 4
( ) -11 -19 -15 12 -19 -28 -23 12 -13 -19 -16 12
3 1 3 4 4 0 1 4 17 5 9 4
1,1 <0.0100 <0.0100 <0.0100 4 <0.0100 <0.0100 <0.0100 4 <0.0100 <0.0100 <0.0100 4
) 24.7 117 170 12 275 5.6 153 12 256 5.2 146 12
(BOD)
(cop)
vy (50mm
(ED))
30 16 21 12 36 15 2.7 12 19 10 13 12
(n/ml)
36.0 250 290 12 210 100 16.0 12 26.0 200 220 12

13



25(2013) )
1 [ 1
28 - 008 28 - 008 28 - 008
[ 1 14 - 00 [ ] 15 - 00 [ 1 17 - 00
[ ] [ ] [ ]
[ 1 [ 1 [
[1 ] 233 (mB) [1 ] 312(B) [1 1 845 (1mB)
<0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4
<0.0002 <0.0002 <0.0002 4 <0.0002 <0.0002 <0.0002 4 <0.0002 <0.0002 <0.0002 4
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
<0.005 <0.005 <0.005 4 <0.005 <0.005 <0.005 4 <0.005 <0.005 <0.005 4
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
(@ ) <0.010 <0.010 <0.010 4 <0.010 <0.010 <0.010 4 <0.010 <0.010 <0.010 4
<0.06 <0.06 <0.06 4 <0.06 <0.06 <0.06 4 <0.06 <0.06 <0.06 4
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4
<1.00 <1.00 <1.00 2 <1.00 <1.00 <1.00 2 <1.00 <1.00 <1.00 2
05 04 05 12 07 05 0.6 12 0.7 05 0.7 12
54 25 3.7 12 250 5.8 130 12 6.2 3.2 4.6 12
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
( 12 0.7 0.9 4 13 <03 0.7 4 11 <03 0.7 4
( <1 <1 <1 4 <1 <1 <1 4 <1 <1 <1 4
( ) -12 -2.2 -17 12 -11 -17 -14 12 -16 -2.3 -19 12
4 0 2 4 62 22 38 4 1 0 1 4
1,1 <0.0100 <0.0100 <0.0100 4 <0.0100 <0.0100 <0.0100 4 <0.0100 <0.0100 <0.0100 4
) 29.0 75 170 12 236 10.2 170 12 242 9.0 16.4 12
(BOD)
(cop)
vy (50mm
(ED))
5.0 22 34 12 230 51 120 12 57 3.0 43 12
(n/ml)
36.0 15.0 250 12 63.0 430 510 12 330 150 230 12

14



25(2013) )
1
28 008 28 - 008 28 - 008
[ ] 18 - 00 [ 1 20 - 00 [ ] 23 - 00
[ [ ] [ 1
[ 1 [ [
1 1 (m8) [ 1 2,941(n8) [1 1 2216(m8)
<0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4
<0.0002 <0.0002 <0.0002 4 <0.0002 <0.0002 <0.0002 4
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
<0.005 <0.005 <0.005 4 <0.005 <0.005 <0.005 4
1,2 <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
(] ) <0.010 <0.010 <0.010 4 <0.010 <0.010 <0.010 4
<0.06 <0.06 <0.06 4 <0.06 <0.06 <0.06 4
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
<0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4
<1,00 <1.00 <1.00 2 <1.00 <1.00 <1.00 2
0.7 05 0.6 12 0.5 0.3 04 12
26.0 15.0 21.0 12 38 25 32 12
1,1,1 <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
( 0.4 <03 <0.3 4 08 0.4 0.6 4
( <1 <1 <1 4 <1 <1 <1 4
( ) -13 -17 -15 12 -1.0 -15 -13 12
97 1 25 4 13 1 4 4
1,1 <0.0100 <0.0100 <0.0100 4 <0.0100 <0.0100 <0.0100 4
) 246 125 183 12 285 10.3 18.0 12
(BOD)
(CoD)
vy (50mm
(89)
240 13.0 19.0 12 33 21 28 12
(n/ml)
55.0 45.0 50.0 12 40.0 31.0 35.0 12

15



25(2013) )
] ]
28 - 008 28 - 008 28 - 008
[ 1 24 - 00 [ 1 25 - 00 [ 1 26 - 00
[ ] [ ] [ ]
[ ] [ ] [
[1 ] 1,037 (m8) [1 ] 749 (n8) [1 ] 67 (m8)
<0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4
<0.0002 <0.0002 <0.0002 4 <0.0002 <0.0002 <0.0002 4 <0.0002 <0.0002 <0.0002 4
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
<0.005 <0.005 <0.005 4 <0.005 <0.005 <0.005 4 <0.005 <0.005 <0.005 4
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
(¢ ) <0.010 <0.010 <0.010 4 <0.010 <0.010 <0.010 4 <0.010 <0.010 <0.010 4
<0.06 <0.06 <0.06 4 <0.06 <0.06 <0.06 4 <0.06 <0.06 <0.06 4
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
<0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4
<1.00 <1.00 <1.00 2 <1.00 <1.00 <1.00 2 <1.00 <1.00 <1.00 2
06 04 05 12 06 02 04 12 09 06 0.7 12
52 25 34 12 71 4.1 58 12 29 08 17 12
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
( 07 03 05 4 09 04 06 4 0.9 <0.3 06 4
( <1 <1 <1 4 <1 <1 <1 4 <1 <1 <1 4
( ) -09 -13 -11 12 -12 -19 -17 12 -24 -29 -27 12
11 2 5 4 8 2 4 4 1 0 1 4
1,1 <0.0100 <0.0100 <0.0100 4 <0.0100 <0.0100 <0.0100 4 <0.0100 <0.0100 <0.0100 4
) 26.5 73 16.0 12 26.0 6.8 155 12 20.3 36 115 12
(BOD)
(Cop)
vy (50mm
9
44 20 29 12 6.4 38 53 12 28 08 17 12
(n/ml)
52,0 36.0 410 12 41.0 270 320 12 150 87 110 12

16



25(2013) )
1 1
28 - 008 28 - 008 28 - 008
[ 1 27 - 00 [ ] 28 - 00 [ 1 29 - 00
[ ] [ ] [ ]
[ 1 [ 1 [
[ 1 50 (m#) K 1 26 () [1 1 4(B)
<0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4
<0.0002 <0.0002 <0.0002 4 <0.0002 <0.0002 <0.0002 4 <0.0002 <0.0002 <0.0002 4
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 0.001 <0.001 <0.001 4
<0.005 <0.005 <0.005 4 <0.005 <0.005 <0.005 4 <0.005 <0.005 <0.005 4
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
(@ ) <0.010 <0.010 <0.010 4 <0.010 <0.010 <0.010 4 <0.010 <0.010 <0.010 4
<0.06 <0.06 <0.06 4 <0.06 <0.06 <0.06 4 <0.06 <0.06 <0.06 4
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
<0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4 0.003 <0.002 <0.002 4
<1.00 <1.00 <1.00 2 <1.00 <1.00 <1.00 2 <1.00 <1.00 <1.00 2
09 05 07 12 10 05 0.7 12 08 05 0.7 12
24 0.8 13 12 28 0.7 16 12 15 0.5 0.9 12
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
( 14 <03 0.5 4 13 <03 0.6 4 14 0.4 11 4
( <1 <1 <1 4 <1 <1 <1 4 <1 <1 <1 4
( ) -0.7 -12 -10 12 -22 -27 -25 12 -14 -21 -18 12
11 1 4 4 1 0 1 4 8 0 3 4
1,1 <0.0100 <0.0100 <0.0100 4 <0.0100 <0.0100 <0.0100 4 <0.0100 <0.0100 <0.0100 4
) 20.8 3.2 114 12 214 3.2 117 12 218 24 113 12
(BOD)
(cop)
vy (50mm
(ED))
19 <05 0.7 12 2.7 0.7 15 12 13 <05 08 12
(n/ml)
47.0 350 410 12 17.0 98 120 12 250 16.0 190 12

17



25(2013) )
] ]
28 - 008 28 - 008 28 - 008
[ 1 30 - 00 [ ] 31 - 00 [ 1 32 - 00
[ ] [ ] [ ]
[ ] [ ] [
[ ] 4 (me) [ ] 25(8) [ 1 16 (m8)
<0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4
<0.0002 <0.0002 <0.0002 4 <0.0002 <0.0002 <0.0002 4 <0.0002 <0.0002 <0.0002 4
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
<0.005 <0.005 <0.005 4 <0.005 <0.005 <0.005 4 <0.005 <0.005 <0.005 4
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
(¢ ) <0.010 <0.010 <0.010 4 <0.010 <0.010 <0.010 4 <0.010 <0.010 <0.010 4
<0.06 <0.06 <0.06 4 <0.06 <0.06 <0.06 4 <0.06 <0.06 <0.06 4
0.001 <0.001 <0.001 4 0.001 <0.001 <0.001 4 0.001 <0.001 <0.001 4
0.004 <0.002 0.002 4 0.003 <0.002 <0.002 4 0.003 <0.002 <0.002 4
<1.00 <1.00 <1.00 2 <1.00 <1.00 <1.00 2 <1.00 <1.00 <1.00 2
09 06 07 12 08 04 0.6 12 0.7 04 05 12
22 06 13 12 13 0.7 10 12 29 0.7 14 12
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
( 13 0.7 10 4 16 04 11 4 18 06 10 4
( <1 <1 <1 4 <1 <1 <1 4 <1 <1 <1 4
( ) -12 -22 -18 12 -11 -19 -16 12 -16 -23 -20 12
3 0 1 4 7 1 3 4 79 6 37 4
1,1 <0.0100 <0.0100 <0.0100 4 <0.0100 <0.0100 <0.0100 4 <0.0100 <0.0100 <0.0100 4
) 23.0 33 12.6 12 211 4.1 121 12 20.8 26 110 12
(BOD)
(Cop)
vy (50mm
9
20 06 12 12 12 06 09 12 28 0.7 13 12
(n/ml)
280 16.0 200 12 30.0 180 230 12 210 150 170 12
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25(2013) )
1 1
28 - 008 28 - 009 28 - 009
[ ] 33 - 00 [ ] 02 - 00 [ ] 03 - 00
[ ] [ ] [ 1
[ 1 [ 1 [
[1 ] 19 (nB) [1 1 24,128(nB) [1 1 18,721(nB)
<0.0010 <0.0010 <0.0010 4 <0.0015 <0.0015 <0.0015 12 <0.0015 <0.0015 <0.0015 12
<0.0002 <0.0002 <0.0002 4 <0.0002 <0.0002 <0.0002 12 <0.0002 <0.0002 <0.0002 12
0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 12 <0.001 <0.001 <0.001 12
<0.005 <0.005 <0.005 4 <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 12 <0.0004 <0.0004 <0.0004 12
<0.040 <0.040 <0.040 4 <0.020 <0.020 <0.020 12 <0.020 <0.020 <0.020 12
(] ) <0.010 <0.010 <0.010 4 <0.010 <0.010 <0.010 4 <0.010 <0.010 <0.010 4
<0.06 <0.06 <0.06 4 <0.06 <0.06 <0.06 4 <0.06 <0.06 <0.06 4
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
<0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4
<1.00 <1.00 <1.00 2
0.6 04 0.5 12 05 04 0.5 12 0.5 04 0.5 12
26 12 17 12 9.4 4.0 51 12 85 26 4.7 12
1,1,1 <0.030 <0.030 <0.030 4 <0.030 <0.030 <0.030 12 <0.030 <0.030 <0.030 12
t (MTBE) <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 12 <0.002 <0.002 <0.002 12
( 0.3 <0.3 <0.3 4 0.7 0.2 0.4 12 16 0.7 13 12
( <1 <1 <1 4 <1 <1 <1 12 <1 <1 <1 12
( ) -22 -3.0 -2.6 12 -16 -26 -21 12 -12 -23 -15 12
54 1 24 4 <1 <1 <1 12 <1 <1 <1 12
1,1 <0.0100 <0.0100 <0.0100 4 <0.0020 <0.0020 <0.0020 12 <0.0020 <0.0020 <0.0020 12
) 218 4.6 13.0 12 239 12.0 18.2 12 285 83 185 12
(BOD)
(CoD)
w) (50mm 0.083 0.003 0.018 12 0.062 0.026 0.045 12
(89)
25 12 17 12
(n/ml)
14.0 7.7 11.0 12 37.0 30.0 320 12 61.0 40.0 50.0 12
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25(2013)

1
28 - 009 28 - 010 28 - 013
[ ] 04 - 00 [ ] 01 - 00 [ ] 01 - 01
[ ] [ ] [ 1
[ [ 1 [
[1 ] 25,291 (B) [1 1 7,081 (B) [1 1 60,669 (m8)
<0.0015 <0.0015 <0.0015 12 0.0002 0.0002 0.0002 4
<0.0002 <0.0002 <0.0002 12 <0.0002 <0.0002 <0.0002 4
<0.001 <0.001 <0.001 12 <0.001 <0.001 <0.001 4
<0.005 <0.005 <0.005 12 <0.005 <0.005 <0.005 12
1,2 <0.0004 <0.0004 <0.0004 12 <0.0004 <0.0004 <0.0004 12
<0.020 <0.020 <0.020 12 <0.001 <0.001 <0.001 12
(] ) <0.010 <0.010 <0.010 4 <0.010 <0.010 <0.010 4
<0.60 <0.60 <0.60 4 <0.01 <0.01 <0.01 <0.06 <0.06 <0.06 12
<0.001 <0.001 <0.001 4 0.002 0.001 0.002 <0.001 <0.001 <0.001 4
<0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 4
0.6 0.4 0.5 12 0.3 0.3 0.3 0.7 0.4 0.5 57
53 22 33 12 1.0 1.0 1.0 83 6.4 7.7 4
1,1,1 <0.030 <0.030 <0.030 12 <0.030 <0.030 <0.030 12
t (MTBE) <0.002 <0.002 <0.002 12 <0.002 <0.002 <0.002 12
( 1.6 09 13 12 17 1.0 12 51
( <1 <1 <1 12 0 0 0 12
( ) -0.6 -13 -0.9 12 -14 -1.8 -16 -2.0 -21 -2.0 3
<1 <1 <1 12 <1 <1 <1 0 0 0 12
1,1 <0.0020 <0.0020 <0.0020 12 <0.0020 <0.0020 <0.0020 12
) 26.6 10.2 18.0 12 31.0 8.4 19.1 57
(BOD)
(CoD)
w) (50mm 0.112 0.039 0.066 12 0.032 0.026 0.029 4
(89)
8.0 6.0 7.3 4
(n/ml)
58.0 43.0 53.0 12 357 222 29.0 55
40.1 284 347 12

20



25(2013) )
1 1
28 - 014 28 - 014 28 - 016
[ ] 02 - 00 [ ] 03 - 00 [ ] 01 - 00
[ ] [ ] [ 1
[ 1 [ 1 [
[1 ] 3,469 (mB) [1 1 629 (B) [1 1 6,202 (nB)
<0.0015 <0.0015 <0.0015 12 <0.0015 <0.0015 <0.0015 4
<0.0002 <0.0002 <0.0002 12 <0.0002 <0.0002 <0.0002 4
<0.001 <0.001 <0.001 12 <0.001 <0.001 <0.001 4
<0.005 <0.005 <0.005 12 <0.005 <0.005 <0.005 4
1,2 <0.0004 <0.0004 <0.0004 12 <0.0004 <0.0004 <0.0004 4 <0.0010 <0.0010 <0.0010 12
<0.020 <0.020 <0.020 12 <0.020 <0.020 <0.020 4 <0.001 <0.001 <0.001 12
(] ) <0.010 <0.010 <0.010 12 <0.010 <0.010 <0.010 4
<0.06 <0.06 <0.06 12 <0.06 <0.06 <0.06 4
<0.001 <0.001 <0.001 12 0.001 <0.001 <0.001 4
0.002 <0.002 <0.002 12 0.003 <0.002 <0.002 4
0.00 0.00 0.00 2 0.00 1
0.8 03 0.6 165 1.0 0.7 0.9 55 0.8 0.3 0.5 12
6.3 <13 26 12 15.0 34 6.6 4
1,1,1 <0.030 <0.003 <0.030 12 <0.030 <0.030 <0.030 4 <0.001 <0.001 <0.001 12
t (MTBE) <0.002 <0.002 <0.002 12 <0.002 <0.002 <0.002 4
( 15 0.6 12 12 15 1.0 12 4
( <1 <1 <1 12 1 <1 <1 4
( ) -1.0 -19 -14 12 -20 -25 -23 4
6 <1 1 12 <1 <1 <1 4
1,1 <0.0100 <0.0100 <0.0100 12 <0.0100 <0.0100 <0.0100 4 0.0010 0.0010 0.0010 12
) 28.0 5.0 16.0 51 29.0 3.0 16.5 12
(BOD)
(CoD)
vy (50mm
(8S)
(n/ml) 10 0.0 0.0 4
22.0 16.0 18.0 4
124 9.0 10.7 24

21



25(2013) )
] ]
28 - 016 28 - 016 28 - 018
[ 1 04 - 00 [ ] 05 - 00 [ ] 01 - 00
[ ] [ ] [ ]
[ ] [ ] [
[1 ] 657 (m8) [1 ] 73 (mB) [1 1 3,500 (1mB)
<0.0015 <0.0015 <0.0015 2
<0.0002 <0.0002 <0.0002 2
<0.001 <0.001 <0.001 2
1,2 <0.0010 <0.0010 <0.0010 12 <0.0010 <0.0010 <0.0010 12 <0.0004 <0.0004 <0.0004 2
<0.001 <0.001 <0.001 12 0.003 <0.001 <0.001 12 <0.040 <0.040 <0.040 2
@ ) <0010 <0010 <0.010 2
<0.06 <0.06 <0.06 2
<0.06 <0.06 <0.06 2
0.001 0.001 0.001 2
<0.002 <0.002 <0.002 2
0.8 0.5 0.7 12 10 0.3 0.5 12 04 0.2 0.3 365
10.0 6.0 8.0 2
1,1,1 <0.001 <0.001 <0.001 12 <0.001 <0.001 <0.001 12 <0.030 <0.030 <0.030 2
t (MTBE) <0.002 <0.002 <0.002 2
( 11 0.3 0.6 12
( <1 <1 <1 2
( ) -16 -18 -17 2
5 0 1 12
1,1 <0.0010 <0.0010 <0.0010 12 <0.0010 <0.0010 <0.0010 12 <0.0010 <0.0010 <0.0010 2
) 270 5.0 178 24 23.0 6.0 145 12 270 8.0 173 12
(BOD)
(CoD)
vy (50mm
)
(n/ml)
6.7 51 57 12 6.5 5.2 58 24

22



25(2013) )
] ]
28 - 018 28 - 018 28 - 018
[ ] 04 - 00 [ ] 06 - 00 [ ] 08 - 01
[ ] [ ] [ ]
[ ] [ ] [
[1 ] 278 (mB) [1 1 12,878(nB) [1 1 2,788 (nB)
<0.0015 <0.0015 <0.0015 2 <0.0015 <0.0015 <0.0015 2 <0.0015 <0.0015 <0.0015 2
<0.0002 <0.0002 <0.0002 2 <0.0002 <0.0002 <0.0002 2 <0.0002 <0.0002 <0.0002 2
<0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
1,2 <0.0004 <0.0004 <0.0004 2 <0.0004 <0.0004 <0.0004 2 <0.0004 <0.0004 <0.0004 2
<0.040 <0.040 <0.040 2 <0.040 <0.040 <0.040 2 <0.040 <0.040 <0.040 2
(] ) <0.010 <0.010 <0.010 2 <0.010 <0.010 <0.010 2 <0.010 <0.010 <0.010 2
<0.06 <0.06 <0.06 2 <0.06 <0.06 <0.06 2 <0.06 <0.06 <0.06 2
<0.06 <0.06 <0.06 2 <0.06 <0.06 <0.06 2 <0.06 <0.06 <0.06 2
0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
<0.002 <0.002 <0.002 2 <0.002 <0.002 <0.002 2 <0.002 <0.002 <0.002 2
05 0.2 0.3 365 05 0.2 0.4 365 04 0.2 03 365
120 6.0 9.0 2 5.0 3.0 4.0 2 7.0 70 7.0 2
1,1,1 0.030 0.030 0.030 2 <0.030 <0.030 <0.030 2 <0.030 <0.030 <0.030 2
t (MTBE) <0.002 <0.002 <0.002 2 <0.002 <0.002 <0.002 2 <0.002 <0.002 <0.002 2
( 0.4 <0.3 <0.3 12 0.4 <0.3 <0.3 12 0.6 0.3 0.4 12
( <1 <1 <1 2 <1 <1 <1 2 <1 <1 <1 2
( ) -14 -16 -15 2 -14 -1.6 -15 2 -13 -15 -14 2
18 0 2 12 8 0 2 12 45 0 7 12
1,1 <0.0010 <0.0010 <0.0010 2 <0.0010 <0.0010 <0.0010 2 <0.0010 <0.0010 <0.0010 2
) 315 6.5 20.0 12 26.0 9.0 16.8 12 26.0 8.0 185 12
(BOD)
(CoD)
vy (50mm
(89)
(n/ml)

23



25(2013)

1

21,997 ()

1

14,132(8)

02

233(B)

1,2

<0.0002
<0.0002
<0.001
<0.005
<0.0004

(@

<0.06

<0.001

<0.06

<0.001

<0.06

<0.001

<0.040
<0.010
<0.06
<0.06
<0.001

1,1,1

<0.002

04

<0.002

<0.002

02 03

16

03

<0.002

02 02
22.0
<0.030

03

02 03
19.0

16

~~

(VTBE)

<0.002
<0.3
<1
-19

4

-16

1,1
(@)

(BOD)
(CoD)

273

10.0 184

16

28.1

<0.0020
101 191

32.8

4.2 16.9

16

w)
)

(50mm

(n/ml)
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25(2013) )
]
28 020 28 - 020 28 - 020
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ [ ] [ ]
[ ] [ [
[1 ] 5,000 (mB) [1 ] 8,052 (B) [1 1 16,224(m8)
<0.0002 <0.0002 <0.0002 4 <0.0002 <0.0002 <0.0002 4
<0.0002 <0.0002 <0.0002 4 <0.0002 <0.0002 <0.0002 4
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
<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 6
<0.020 <0.020 <0.020 4 <0.020 <0.020 <0.020 6
(] ) <0.010 <0.010 <0.010 2 <0.010 <0.010 <0.010 2
<0.06 <0.06 <0.06 12 <0.06 <0.06 <0.06 12
0.001 <0.001 <0.001 4 0.003 <0.001 0.002 4
0.002 <0.002 <0.002 4 0.009 <0.002 0.005 4
<0.10 <0.10 <0.10 2
0.7 0.5 0.6 26 0.9 0.4 0.7 36
8.4 44 72 4 9.3 58 7.8 4
1,1,1 <0.030 <0.030 <0.030 4 <0.030 <0.030 <0.030 6
t (MTBE) <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 6
(
(
( ) -13 -15 -14 4 -13 -14 -13 4
0 0 0 4 0 0 0 4
1,1 <0.0100 <0.0100 <0.0100 4 <0.0100 <0.0100 <0.0100 6
) 218 131 176 26 273 9.3 19.2 36
(BOD)
(CoD)
vy (50mm
)
74 36 6.2 4 8.3 4.9 6.7 4
(n/ml)
54.0 49.0 510 4 56.0 49.0 53.0 4
350 30.0 320 12 39.0 230 30.0 12

25



25(2013) )
]
28 020 28 - 020 28 - 020
[ 1 04 - 00 [ ] 05 - 00 [ ] 06 - 00
[ [ ] [ ]
[ ] [ [
[1 ] 7,595 (1mB) [1 ] 7,393(nB) [1 1 16,520(8)
<0.0002 <0.0002 <0.0002 4 <0.0002 <0.0002 <0.0002 4
<0.0002 <0.0002 <0.0002 4 <0.0002 <0.0002 <0.0002 4
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
<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 6
<0.020 <0.020 <0.020 4 <0.020 <0.020 <0.020 6
(] ) <0.010 <0.010 <0.010 2 <0.010 <0.010 <0.010 2
<0.06 <0.06 <0.06 12 <0.06 <0.06 <0.06 12
<0.001 <0.001 <0.001 4 0.002 0.001 0.002 4
<0.002 <0.002 <0.002 4 0.006 0.004 0.005 4
<0.10 <0.10 <0.10 2 <0.10 <0.10 <0.10 2
10 0.5 0.8 26 0.9 0.6 0.7 33
9.1 59 75 4 3.8 17 3.0 4
1,1,1 <0.030 <0.030 <0.030 4 <0.030 <0.030 <0.030 6
t (MTBE) <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 6
(
(
( ) -14 -15 -14 4 -12 -18 -16 4
0 0 0 4 3 0 1 4
1,1 <0.0100 <0.0100 <0.0100 4 <0.0100 <0.0100 <0.0100 6
) 23.7 132 184 26 279 75 172 33
(BOD)
(CoD)
vy (50mm
)
7.9 4.7 6.3 4 34 14 2.7 4
(n/ml)
63.0 55.0 59.0 4 330 270 30.0 4
350 26.0 30.0 12 130 10.0 110 12

26



25(2013) )
]
28 020 28 - 021 28 - 021
[ 1 07 - 00 [ ] 01 - 00 [ ] 04 - 00
[ [ ] [ ]
[ ] [ [
[1 ] 1,481 (mB) [1 ] 2,559 (mB) [1 1 3,551 (mB)
<0.0015 <0.0015 <0.0015 4 <0.0015 <0.0015 <0.0015 4
<0.0002 <0.0002 <0.0002 4 <0.0002 <0.0002 <0.0002 4
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
<0.005 <0.005 <0.005 4 <0.005 <0.005 <0.005 4
1,2 <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
@ )
<0.06 <0.06 <0.06 4 <0.06 <0.06 <0.06 4
<0.001 <0.001 <0.001 2
<0.002 <0.002 <0.002 2
<0.01 <0.01 <0.01 2 <0.01 1
06 04 05 16 0.6 03 05 16
22.8 130 170 4 131 9.0 112 4
1,1,1 <0.010 <0.010 <0.010 16 <0.010 <0.010 <0.010 16
t (MTBE) <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4
(
(
( ) -14 -17 -16 4 -1.0 -13 -11 4
10 <1 3 4 <1 <1 <1 4
1,1 <0.0100 <0.0100 <0.0100 4 <0.0100 <0.0100 <0.0100 4
) 304 89 19.8 16 26.4 9.8 178 16
(BOD)
(CoD)
vy (50mm
(89)
20.8 121 156 4 105 75 9.2 4
(n/ml)
49.3 39.6 46.8 4 845 65.5 743 4
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25(2013)

28 - 021 28 - 021 28 - 021
[ ] 05 - 00 [ ] 06 - 00 [ ] 07 - 00
[ ] [ ] [ ]
[ [ [
[1 ] 67,083 (1mB) [1 1 4,103 (rB) [1 1 2,381 (nB)
<0.0015 <0.0015 <0.0015 4 <0.0015 <0.0015 <0.0015 4 <0.0015 <0.0015 <0.0015 4
<0.0002 <0.0002 <0.0002 4 <0.0002 <0.0002 <0.0002 4 <0.0002 <0.0002 <0.0002 4
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
<0.005 <0.005 <0.005 4 <0.005 <0.005 <0.005 4 <0.005 <0.005 <0.005 4
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
@ )
<0.06 <0.06 <0.06 4 <0.06 <0.06 <0.06 4 <0.06 <0.06 <0.06 4
0.004 0.002 0.003 4
0.012 0.004 0.008 4
0.02 <0.01 <0.01 4 <0.01 1 <0.01 1
0.9 03 05 16 0.6 03 0.4 16 0.6 0.4 05 16
7.0 49 6.0 4 118 70 9.6 4 7.7 31 47 4
1,1,1 <0.010 <0.010 <0.010 16 <0.010 <0.010 <0.010 16 <0.010 <0.010 <0.010 16
t (MTBE) <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4
(
(
( ) -11 -14 -13 4 -1.0 -1.2 -11 4 -05 -10 -0.6 4
<1 <1 <1 4 1 <1 <1 4 4 <1 <1 4
1,1 <0.0100 <0.0100 <0.0100 4 <0.0100 <0.0100 <0.0100 4 <0.0100 <0.0100 <0.0100 4
) 30.0 8.1 18.9 16 28.9 108 19.2 16 235 16.0 194 16
(BOD)
(CoD)
vy (50mm
(89)
6.5 44 55 4 9.4 5.6 7.7 4 7.7 31 47 4
(n/ml)
40.0 284 34.3 4 86.2 67.5 76.7 4 68.1 62.3 66.0 4

28



25(2013) )
[ 1 [ 1 [ 1
28 - 022 28 - 022 28 - 022
[ 1 01 - 00 [ ] 02 - 00 [ 1 03 - 02
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
[1 ] 1,234 (m8) ¥ 1 607 (B) 1 ] 7,045 ()
1,2
@ )
<0.06 1 <0.06 1 <0.06 1
<0.001 1 <0.001 1 <0.001 1
<0.002 1 <0.002 1 <0.002 1
04 0.2 03 12 05 0.3 03 12 04 0.3 0.4 12
7.0 1 14.0 1 17.0 1
1,1,1
t (MTBE)
(
(
( ) -22 1 -22 1 -24 1
0 1 12 1 20 1
1,1
)
(BOD)
(CoD)
vy (50mm )
(ss)
(n/ml)

29



25(2013) )
[ 1 [ 1 [ 1
28 - 022 28 - 022 28 - 022
[ ] 04 - 00 [ ] 05 - 00 [ ] 06 - 00
[ ] [ ] [ 1
[ 1 [ ] [ ]
[1 ] 5,442 (mB) [1 ] 2,657 (mB) [1 1 2,010(B)
1,2
Q@ )
<0.06 1 <0.06 1 <0.06 1
<0.001 1 <0.001 1 <0.001 1
<0.002 1 <0.002 1 <0.002 1
0.5 0.2 04 12 0.4 0.2 0.3 12 04 0.3 0.3 12
3.0 1 9.0 1 240 1
1,1,1
t (MTBE)
(
(
( ) -15 1 -22 1 -20 1
6 1 5 1 13 1
1,1
(@)
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

30



25(2013) )
[ 1 [ 1 [ 1
28 - 022 28 - 022 28 - 022
[ ] 07 - 00 [ ] 08 - 00 [ ] 09 - 00
[ ] [ ] [ 1
[ 1 [ ] [ ]
[1 ] 996 (8) [1 ] 421(nB) [1 1 224 (nB)
1,2
Q@ )
<0.06 1 <0.06 1 <0.06 1
<0.001 1 <0.001 1 <0.001 1
<0.002 1 <0.002 1 <0.002 1
0.6 0.3 04 12 0.3 0.2 0.3 12 04 0.2 04 12
6.0 1 25.0 1 10.0 1
1,1,1
t (MTBE)
(
(
( ) -16 1 -21 1 -18 1
11 1 4 1 14 1
1,1
(@)
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

31



25(2013) )
[ 1 [ 1 [ 1
28 - 022 28 - 022 28 - 023
[ ] 10 - 00 [ ] 11 - 00 [ ] 01 - 00
[ ] [ ] [ 1
[ 1 [ ] [ ]
[1 ] 833 (mB) [1 ] 211(nB) [1 1 4,025 (n8)
1,2
Q@ )
<0.01 1
<0.06 1 <0.06 1
<0.001 1 0.001 1 <0.001 1
<0.002 1 <0.002 1 <0.002 1
04 0.3 0.3 12 0.5 0.2 0.3 12 0.3 1
11.0 1 130 1
1,1,1
t (MTBE)
(
(
( ) -16 1 -15 1
20 1 7 1 <1 1
1,1
) 290 5.0 16.9 24
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

32



25(2013) )
1 1
28 024 28 024 28 - 025
[ ] 01 - 00 [ ] 02 - 00 [ ] 01 - 00
[ [ [ 1
[ 1 [ 1 [
[1 ] 753 (m8) [1 ] 2,225(nB) [1 1 6,283 (1mB)
<0.0002 1 0.0022 1 <0.0015 <0.0015 <0.0015 12
<0.0002 1 <0.0002 1 <0.0002 <0.0002 <0.0002 12
<0.001 1 0.001 1 <0.001 <0.001 <0.001 12
<0.005 1 <0.005 1 <0.005 <0.005 <0.005 12
1,2 <0.0004 1 <0.0004 1 <0.0004 <0.0004 <0.0004 12
<0.040 1 <0.040 1 <0.040 <0.040 <0.040 12
Q@ ) <0.010 1 <0.010 1 <0010 <0010 <0.010 4
<0.06 1 <0.06 1 <0.06 <0.06 <0.06 4
<0.06 1 <0.06 1
<0.001 1 <0.001 1 0.001 <0.001 <0.001 4
<0.002 1 <0.002 1 <0.002 <0.002 <0.002 4
<1.00 <1.00 <1.00 2
0.1 1 0.1 1 0.7 04 0.5 12
20.0 1 16.0 1 8.0 5.0 6.4 4
1,1,1 <0.030 1 <0.030 1 <0.030 <0.030 <0.030 12
t (MTBE) <0.002 1 <0.002 1 <0.002 <0.002 <0.002 12
( 0.6 1 0.6 1 1.0 0.4 0.7 12
¢ <1 1 <1 1 <1 <1 <1 4
( ) -17 1 -14 1 -10 -13 -12 4
110 1 52 1 92 0 24 4
1,1 <0.0020 1 <0.0020 1 <0.0100 <0.0100 <0.0100 12
() 232 136 182 12
(BOD)
(CoD)
vy (50mm
(89)
6.6 5.0 58 4
(n/ml)
68.5 59.0 63.3 12
315 26.1 28.6 12
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25(2013) )
1 1
28 - 025 28 - 027 28 - 027
[ ] 02 - 01 [ ] 01 - 00 [ ] 02 - 00
[ ] [ ] [ 1
[ 1 [ 1 [
[1 (mB) [1 ] 335(nB) [1 1 646 (mB)
<0.0015 <0.0015 <0.0015 12
<0.0002 <0.0002 <0.0002 12
<0.001 <0.001 <0.001 12
<0.005 <0.005 <0.005 12
1,2 <0.0004 <0.0004 <0.0004 12
<0.040 <0.040 <0.040 12
@ ) <0.010 <0.010 <0.010 4
<0.06 <0.06 <0.06 4 <0.06 <0.01 <0.03 2 <0.06 <0.01 <0.03 2
0.004 0.002 0.003 4 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
0.006 0.002 0.003 4 <0.002 <0.002 <0.002 2 <0.002 <0.002 <0.002 2
<1.00 <1.00 <1.00 2 <1.00 1 <1.00 1
0.7 0.4 0.6 12 0.9 0.4 0.6 13 0.9 0.4 0.6 13
31 24 28 4
1,1,1 <0.030 <0.030 <0.030 12
t (MTBE) <0.002 <0.002 <0.002 12
( 17 0.9 13 12
( <1 <1 <1 4
( ) -11 -16 -14 4
1 0 0 4 4 1 2 2 4 1 2 2
1,1 <0.0100 <0.0100 <0.0100 12 <0.0100 1 <0.0100 1
) 29.0 79 176 12 245 11.0 182 13 245 11.0 18.2 13
(BOD)
(CoD)
vy (50mm
(89)
31 20 2.7 4
(n/ml)
345 273 30.2 12
134 10.6 11.8 12
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25(2013) )
]
28 - 027 28 - 027 28 - 027
[ ] 03 - 00 [ ] 04 - 00 [ ] 05 - 00
[ ] [ ] [ ]
[ ] [ [
[1 ] 4,997 (n8) [1 ] 583(n8) [1 1 586 (1mB)
1,2
@ )
<0.06 1 <0.06 1 <0.06 <0.01 <0.03 2
<0.002 1 <0.001 1 <0.001 <0.001 <0.001 2
<0.004 1 <0.002 1 <0.002 <0.002 <0.002 2
<1.00 1 <1.00 1
11 0.9 10 12 0.8 0.4 0.6 12 0.9 0.4 0.6 13
1,1,1
t (MTBE)
(
(
( )
1 1 9 1 4 1 2 2
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 26.8 9.0 170 12 25.8 75 16.7 12 245 110 182 13
(BOD)
(CoD)
vy (50mm
)
(n/ml)
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25(2013)

1

700 (B)

1

4,360 ()

(m8)

1,2

<0.0002
<0.0002
<0.001
<0.005
<0.0004

(@

<0.06

<0.001

<0.040
<0.010
<0.06

0.001

I G ]

1,1,1

08

<0.002

04 0.6

12

0.7

0.003

04 05
6.1
<0.030

G

~~

(VTBE)

9

<0.002
20

<1
-17

2

1,1
(@)

(BOD)
(CoD)

258

<0.0100
75 16.7

12

30.0

<0.0020
70 175

w)
)

(50mm

(n/ml)
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25(2013) )
] ]
28 - 032 28 - 032 28 - 036
[ ] 03 - 00 [ ] 04 - 00 [ ] 01 - 00
[ ] [ ] [ ]
[ ] [ [ ]
[1 ] 2,024 (B) [1 ] 1,411 (mB) [1 1 4,902 (n8)
<0.0002 1 <0.0002 1
<0.0002 1 <0.0002 1
<0.001 1 <0.001 1
<0.005 1 <0.005 1
1,2 <0.0004 1 <0.0004 1
<0.040 1 <0.040 1
Q@ ) <0010 1 <0.010 1
<0.06 1 <0.06 1
0.001 1 0.001 1
0.008 1 0.013 1
0.5 0.1 04 12 0.5 0.3 04 12 0.6 0.4 0.5 365
52 1 6.1 1
1,1,1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1
( 2.0 1 22 1
( <1 1 <1 1
( ) -17 1 -12 1
3 1 2 1
1,1 <0.0020 1 <0.0020 1
) 28.0 8.0 184 12 29.0 45 175 12 270 10.0 187 4
(BOD)
(CoD)
vy (50mm
)
(n/ml)
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25(2013)

]
28 - 036 28 - 037 28 - 037
[ ] 02 - 00 [ ] 01 - 00 [ ] 02 - 00
[ ] [ ] [ ]
[ [ [ ]
[1 ] 8,772 (m8) [1 ] 2,563 (B) [1 1 4,446 (n8)
<0.0002 1 <0.0002 1
<0.0002 1 <0.0002 1
<0.001 1 <0.001 1
<0.005 1 <0.005 1
1,2 <0.0004 1 <0.0004 1
<0.040 1 <0.040 1
Q@ ) <0.010 1 <0.010 1
<0.06 1 <0.06 1
<0.001 1 <0.001 1
<0.002 1 <0.002 1
0.5 0.3 04 365 0.2 1 04 1
8.8 1 8.8 1
1,1,1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1
( 03 1 03 1
( <1 1 <1 1
( ) -16 1 -20 1
110 1 180 1
1,1 <0.0020 1 <0.0020 1
) 26.0 9.0 178 4 26.3 102 181 12 278 8.7 185 12
(BOD)
(CoD)
vy (50mm
(89)
(n/ml)
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25(2013) )
] ]
28 037 28 037 28 - 037
[ ] 03 - 00 [ ] 04 - 00 [ ] 05 - 00
[ ] [ ] [ ]
[ ] [ [ ]
[1 ] 123 (mB) [1 ] 2,442 (nB) [1 1 2,844 (mB)
<0.0002 1 <0.0002 1 <0.0002 1
<0.0002 1 <0.0002 1 <0.0002 1
<0.001 1 <0.001 1 <0.001 1
<0.005 1 <0.005 1 <0.005 1
1,2 <0.0004 1 <0.0004 1 <0.0004 1
<0.040 1 <0.040 1 <0.040 1
Q@ ) <0010 1 <0.010 1 <0.010 1
<0.06 1 <0.06 1 <0.06 1
0.001 1 0.001 1 <0.001 1
0.004 1 0.006 1 <0.002 1
0.1 1 04 1 0.6 1
10.0 1 130 1 8.8 1
1,1,1 <0.030 1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( 12 1 13 1 <0.4 1
( <1 1 <1 1 <1 1
( ) -17 1 -18 1 -18 1
10 1 1 1 2 1
1,1 <0.0020 1 <0.0020 1 <0.0020 1
) 29.8 8.0 183 12 28.0 9.0 183 12 24.8 123 177 12
(BOD)
(CoD)
vy (50mm
)
(n/ml)
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25(2013) )
]
28 037 28 037 28 - 037
[ ] 06 - 00 [ ] 07 - 00 [ ] 08 - 00
[ ] [ ] [ ]
[ ] [ [
[1 ] 425 (m8) [1 ] 3,018(nB) [1 1 782(mB)
<0.0002 1 <0.0002 1 <0.0002 1
<0.0002 1 <0.0002 1 <0.0002 1
<0.001 1 <0.001 1 <0.001 1
<0.005 1 <0.005 1 <0.005 1
1,2 <0.0004 1 <0.0004 1 <0.0004 1
<0.040 1 <0.040 1 <0.040 1
@ ) <0010 1 <0.010 1 <0.010 1
<0.06 1 <0.06 1 <0.06 <0.06 <0.06 2
<0.001 1 <0.001 1 <0.001 <0.001 <0.001 2
0.002 1 <0.002 1 <0.002 <0.002 <0.002 2
0.5 1 0.5 1 05 0.4 0.5 2
18.0 1 9.6 1 120 1
1,1,1 <0.030 1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( 0.7 1 0.7 1 <0.4 1
( <1 1 <1 1 <1 1
( ) -20 1 -17 1 -14 1
0 1 32 1 23 11 17 2
1,1 <0.0020 1 <0.0020 1 <0.0020 1
) 29.0 9.0 18.6 12 26.2 102 18.2 12 26.2 10.7 181 12
(BOD)
(CoD)
vy (50mm
)
(n/ml)

40



25(2013)

[ ]
28 037 28 037 28 037
[ 1 09 - 00 [ ] 10 - 00 [ ] 11 - 00
[ ] [ ] [ ]
[ [ [ ]
[ (n8) [ 1 1,805 (n8) [1 1 (n8)
<0.0002 1 <0.0002 1 <0.0002 1
<0.0002 1 <0.0002 1 <0.0002 1
<0.001 1 <0.001 1 <0.001 1
<0.005 1 <0.005 1 <0.005 1
1,2 <0.0004 1 <0.0004 1 <0.0004 1
<0.040 1 <0.040 1 <0.040 1
Q@ ) <0010 1 <0.010 1 <0.010 1
<0.06 1 <0.06 1 <0.06 1
0.002 1 0.002 1 0.002 1
0.010 1 0.015 1 0.008 1
0.3 1 0.5 1 04 1
79 1 79 1 79 1
1,1,1 <0.030 1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( 16 1 16 1 18 1
( <1 1 <1 1 <1 1
( ) -14 1 -15 1 -16 1
0 1 1 1 96 1
1,1 <0.0020 1 <0.0020 1 <0.0020 1
) 29.1 85 18.6 12 285 75 179 12 278 45 16.6 12
(BOD)
(CoD)
vy (50mm
)
(n/ml)

2



25(2013) )
] ]
28 - 038 28 - 038 28 - 038
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ ] [ ] [ ]
[ ] [ ] [
[1 ] 2,641 () [1 1 850 (B) [1 1 6,615 (B)
1,2
@ )
<0.06 <0.06 <0.06 2 <0.06 <0.06 <0.06 2 <0.01 <0.01 <0.01 2
<0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2 0.003 0.003 0.003 2
0.003 0.002 0.003 2 <0.002 <0.002 <0.002 2 0.004 <0.002 <0.003 2
05 0.4 0.4 12 05 03 0.4 2 0.9 0.6 0.8 2
1,1,1
t (MTBE)
(
(
( )
1 <1 <1 2 8 <1 <5 2 <1 <1 <1 2
1,1
) 30.0 6.2 178 12 26.9 105 181 12 29.5 6.4 16.7 12
(BOD)
(CoD)
vy (50mm
(89)
(n/ml)

42



25(2013) )
] ]
28 - 038 28 - 039 28 - 039
[ 1 04 - 00 [ ] 01 - 00 [ ] 02 - 01
[ ] [ ] [ ]
[ ] [ [ ]
[1 ] 1,460 (mB) [1 ] 6,201 (nB) [1 1 2,954 (mB)
1,2
@ )
<0.06 <0.06 <0.06 2 <0.06 1
<0.001 <0.001 <0.001 2 <0.001 1
<0.002 <0.002 <0.002 2 <0.002 1
0.7 0.4 0.5 12 0.5 0.3 04 12 0.6 0.3 04 12
1,1,1
t (MTBE)
(
(
( )
8 <1 <5 2 4 1
1,1
) 26.9 105 181 12 20.0 120 170 12 240 135 172 12
(BOD)
(CoD)
vy (50mm )
)
(n/ml)

43



25(2013)

28 - 039 28 045 28 - 045
[ ] 02 - 02 [ ] 01 - 00 [ ] 01 - 03
[ ] [ ] [ ]
[ [ [
[1 ] 343 (m8) [1 ] 1,845 (mB) [1 1 2,892 (mB)
<0.0002 1 <0.0002 <0.0002 <0.0002 3
<0.0002 1 <0.0002 <0.0002 <0.0002 3
<0.001 1 <0.001 <0.001 <0.001 3
<0.005 1 <0.005 <0.005 <0.005 3
1,2 <0.0004 1 <0.0004 <0.0004 <0.0004 3
<0.040 1 <0.040 <0.040 <0.040 3
(] ) <0.006 1 <0.001 <0.001 <0.001 3
<0.06 1 <0.06 <0.06 <0.06 3
<0.06 1 <0.06 <0.06 <0.06 3
<0.001 1 <0.001 <0.001 <0.001 3
<0.002 1 <0.002 <0.002 <0.002 3
0.6 0.3 04 12 0.5 0.2 0.3 22 04 0.2 0.3 55
170 1 8.9 8.0 84 3
1,1,1 <0.001 1 <0.001 <0.001 <0.001 3
t (MTBE) <0.002 1 <0.002 <0.002 <0.002 3
( 0.3 1 0.3 0.1 0.2 3
( <1 1 <1 <1 <1 3
( ) -27 1 -08 -09 -09 3
36 1 54 2 25 3
1,1 <0.0020 1 <0.0020 <0.0020 <0.0020 3
) 240 135 172 12 26.0 6.5 16.9 22 30.0 82 174 55
(BOD)
(CoD)
vy (50mm
)
(n/ml)
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25(2013)

28 045 28 045 28 - 045
[ ] 01 - 04 [ ] 01 - 05 [ ] 02 - 00
[ ] [ ] [ 1
[ [ [
[1 ] 786 (nB) [1 ] 1,318(nB) [1 1 4401(m)
<0.0002 1 <0.0002 1 0.0002 0.0002 <0.0002 2
<0.0002 1 <0.0002 1 0.0002 0.0002 <0.0002 2
<0.001 1 <0.001 1 0.001 0.001 <0.001 2
<0.005 1 <0.005 1 0.005 0.005 <0.005 2
1,2 <0.0004 1 <0.0004 1 0.0004 0.0004 <0.0004 2
<0.040 1 <0.040 1 0.040 0.040 <0.040 2
(] ) <0.010 1 <0.006 1 0.006 0.006 <0.006 2
<0.06 1 <0.06 1 0.06 0.06 <0.06 2
<0.06 1 <0.06 1 0.06 0.06 <0.06 2
<0.001 1 <0.001 1 0.001 0.001 <0.001 2
<0.002 1 <0.002 1 0.002 0.002 <0.002 2
04 0.2 0.3 24 04 0.2 0.3 24 0.5 0.3 04 36
14.0 1 8.9 1 13.0 79 105 2
1,1,1 <0.001 1 <0.001 1 0.001 0.001 <0.001 2
t (MTBE) <0.002 1 <0.002 1 0.020 0.020 <0.020 2
( 0.2 1 08 1 11 0.8 1.0 2
( <1 1 <1 1 1 1 <1 4
( ) -27 1 -12 1 -07 -09 -08 4
4 1 5 1 0 0 0 2
1,1 <0.0100 1 <0.0020 1 0.0020 0.0020 <0.0020 2
) 28.0 7.7 16.7 24 316 6.6 17.7 24 29.0 7.0 17.0 36
(BOD)
(CoD)
vy (50mm
(89)
(n/ml)

45



25(2013) )
] ]
28 045 28 045 28 045
[ ] 03 - 00 [ ] 03 - 01 [ ] 04 - 00
[ ] [ ] [ ]
[ ] [ [ ]
[1 ] 1,340 (mB) [1 ] 964 (n8) [1 1 1,680 (mB)
<0.0002 1 <0.0002 1 <0.0002 1
<0.0002 1 <0.0002 1 <0.0002 1
<0.001 1 <0.001 1 <0.001 1
<0.005 1 <0.005 1 <0.005 1
1,2 <0.0004 1 <0.0004 1 <0.0004 1
<0.040 1 <0.040 1 <0.040 1
Q@ ) <0.010 1 <0.006 1 <0.006 1
<0.06 1 <0.06 1 <0.06 1
<0.06 1 <0.06 1 <0.06 1
<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 0.1 0.2 12 0.6 0.1 0.3 13
71 1 8.2 1 20.0 1
1,1,1 <0.030 1 <0.001 1 <0.001 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( 0.1 1 0.1 1 <1.0 1
( <1 1 <1 1 <1 1
( ) -19 1 <17 1 -14 1
0 1 46 1 39 1
1,1 <0.0100 1 <0.0020 1 <0.0020 1
) 29.0 5.7 16.5 12 28.0 54 16.1 12 30.6 8.0 184 13
(BOD)
(CoD)
vy (50mm
)
(n/ml)

46



25(2013) )
] ]
28 045 28 045 28 045
[ ] 04 - 01 [ ] 04 - 02 [ ] 04 - 03
[ ] [ ] [ ]
[ ] [ [ ]
[ ] 67 (nB) [ ] 23 (m8) [1 1 54 ()
<0.0002 1 <0.0002 1 <0.0002 1
<0.0002 1 <0.0002 1 <0.0002 1
<0.001 1 <0.001 1 <0.001 1
<0.005 1 <0.005 1 <0.005 1
1,2 <0.0004 1 <0.0004 1 <0.0004 1
<0.040 1 <0.040 1 <0.040 1
Q@ ) <0.006 1 <0.006 1 <0.006 1
<0.06 1 <0.06 1 <0.06 1
<0.06 1 <0.06 1 <0.06 1
<0.001 1 <0.001 1 <0.001 1
<0.002 1 <0.002 1 <0.002 1
<0.10 1
0.5 0.1 04 12 0.4 0.2 0.2 12 05 0.2 04 12
11 1 22 1 15 1
1,1,1 <0.001 1 <0.001 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( 27 1 <0.7 1 19 1
( <1 1 <1 1 <1 1
( ) -0.0 1 -19 1 -41 1
0 1 5 1 0 1
1,1 <0.0020 1 <0.0100 1 <0.0100 1
) 273 70 171 12 20.8 9.0 15.0 12 24.8 6.6 153 12
(BOD)
(CoD)
vy (50mm
)
(n/ml)

47



25(2013) )
] ]
28 045 28 045 28 045
[ ] 04 - 04 [ ] 04 - 05 [ ] 04 - 06
[ ] [ ] [ ]
[ ] [ [ ]
[1 ] 52 (m8) [1 ] 259(nB) [1 1 307 (mB)
<0.0002 1 <0.0002 1 <0.0002 1
<0.0002 1 <0.0002 1 <0.0002 1
<0.001 1 <0.001 1 <0.001 1
<0.005 1 <0.005 1 <0.005 1
1,2 <0.0004 1 <0.0004 1 <0.0004 1
<0.040 1 <0.040 1 <0.040 1
@ ) <0.006 1 <0.006 1 <0.006 1
<0.06 1 <0.06 1 <0.06 1
<0.06 1 <0.06 1 <0.06 1
<0.001 1 <0.001 1 <0.001 1
<0.002 1 <0.002 1 <0.002 1
0.5 0.2 0.3 12 0.6 0.2 04 12 0.6 0.2 04 12
5.3 1 13 1 14 1
1,1,1 <0.001 1 <0.001 1 <0.001 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( <0.6 1 20 1 19 1
( <1 1 <1 1 <1 1
( ) -34 1 -17 1 -17 1
<0 1 4 1 0 1
1,1 <0.0020 1 <0.0020 1 <0.0020 1
) 230 53 149 12 25.7 70 16.6 12 278 48 18.0 12
(BOD)
(CoD)
vy (50mm
)
(n/ml)

48



25(2013) )
] ]
28 045 28 045 28 045
[ 1 04 - 07 [ ] 04 - 08 [ ] 04 - 09
[ ] [ ] [ ]
[ ] [ [ ]
[1 ] 79 (m8) [1 ] 169 (mB) [1 1 416 (nB)
<0.0002 1 <0.0015 1 <0.0015 1
<0.0002 1 <0.0002 1 <0.0002 1
<0.001 1 <0.001 1 <0.001 1
<0.005 1 <0.005 1 <0.005 1
1,2 <0.0004 1 <0.0004 1 <0.0004 1
<0.040 1 <0.040 1 <0.040 1
@ ) <0.006 1 <0.010 1 <0.010 1
<0.06 1 <0.06 1 <0.06 1
<0.06 1 <0.06 1 <0.06 1
<0.001 1 <0.001 1 0.002 1
<0.002 1 <0.002 1 0.012 1
0.6 0.2 0.3 12 0.4 0.2 0.3 12 0.6 0.1 04 12
6.1 1 36.0 1 18 1
1,1,1 <0.001 1 <0.001 1 <0.001 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( 22 1 <0.9 1 21 1
( <1 1 <1 1 <1 1
( ) -23 1 -20 1 -21 1
32 1 140 1 10 1
1,1 <0.0020 1 <0.0020 1 <0.0020 1
) 264 6.0 16.0 12 242 105 175 12 232 95 16.3 12
(BOD)
(CoD)
vy (50mm
)
(n/ml)

49



25(2013) )
] ]
28 045 28 045 28 056
[ ] 04 - 10 [ ] 04 - 11 [ ] 01 - 00
[ ] [ ] [ ]
[ ] [ [ ]
[1 ] 196 (mB) [1 ] 55 (mB) [1 1 4,299 (n8)
<0.0002 1 <0.0002 1 <0.0015 1
<0.0002 1 <0.0002 1 <0.0002 1
<0.001 1 <0.001 1 <0.001 1
<0.005 1 <0.005 1 <0.010 1
1,2 <0.0004 1 <0.0004 1 <0.0004 1
<0.040 1 <0.040 1 <0.040 1
Q@ ) <0010 1 <0.006 1 <0.010 1
<0.06 1 <0.06 1
<0.06 1 <0.06 1
<0.001 1 <0.001 1 <0.001 1
<0.002 1 <0.002 1 <0.001 1
0.5 0.1 0.3 12 0.6 0.3 04 12 <03 <0.2 <0.2 12
51 1 9.2 1 21 1
1,1,1 <0.001 1 <0.001 1 0.030 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( 32 1 <0.8 1 21 1
( <1 1 <1 1 <1 1
( ) -29 1 -15 1 -13 1
0 1 0 1
1,1 <0.0020 1 <0.0002 1 <0.0100 1
) 264 6.8 16.9 12 23.7 838 164 12 278 8.0 <17.6 12
(BOD)
(CoD)
vy (50mm
)
(n/ml)

50



25(2013)

1

2,502 ()

1

5352 ()

1 1285(md)

1,2

<0.0015
<0.0002
<0.001
<0.010
<0.0004

(@

<0.040
<0.010

<0.001

e i

1,1,1

03

<0.001

<0.2 <0.3
5.0
<0.030

04

0.1

03

12

03 0.1 02

12

~~

(VTBE)

<0.002
21

<1
-13

1,1
(@)

(BOD)
(CoD)

285

<0.0100
79 <17.6

28.8

78

177

12

26.9 83 171

12

w)
)

(50mm

(n/ml)

51



25(2013) )
[ [ [ 1
28 - 060 28 - 060 28 - 060
[ 1 01 - 00 [ ] 02 - 00 [ 1 03 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 1,526 (m8) ¥ 1 2,126 (nB) 1 ] 963 (n8)
1,2
@ )
0.6 0.4 05 12 0.6 0.4 05 12 05 0.1 0.3 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 28.0 8.0 175 12 23.0 8.0 159 12 26.0 8.0 16.5 12
(BOD)
(CoD)
vy (50mm )
(ss)
(n/ml)

52



25(2013) )
[ [ [ 1
28 - 060 28 - 065 28 - 065
[ 1 04 - 00 [ ] 01 - 00 [ 1 02 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 1,069 (m8) ¥ ] 1,188 (n8) 1 ] 438(nB)
1,2
@ )
038 0.3 0.6 12 03 0.1 0.2 12 0.3 0.1 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 26.0 6.0 15.8 12 29.0 0.0 15.2 12 31.0 0.0 14.7 12
(BOD)
(CoD)
vy (50mm )
(ss)
(n/ml)

53



25(2013) )
[ [ 1 [ 1
28 - 065 28 - 065 28 - 065
[ 1 03 - 00 [ ] 04 - 00 [ 1 05 - 00
[ 1 [ 1 [ 1
[ [ 1 [ 1
1 1 19 (nB) 1 ] 2,116 (m8) 1 ] 2,284 ()
1,2
@ )
<0.01 1
<0.001 1
<0.002 1
04 0.1 03 12 03 0.1 0.2 12 0.3 0.1 0.2 12
1,1,1
t (MTBE)
(
(
( )
<1 1
1,1
) 26.0 7.0 16.7 12 25.0 10.0 16.8 12
(BOD)
(CoD)
vy (50mm )
(ss)
(n/ml)

54



25(2013) )
[ [ [ 1
28 - 065 28 - 065 28 - 065
[ 1 06 - 00 [ ] 07 - 00 [ 1 08 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 393 (mB) i ] 779 (mB) 1 ] 354 (n8)
1,2
@ )
0.2 0.1 0.2 12 0.2 0.1 0.2 12 0.3 0.1 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 28.0 7.0 17.0 12 30.0 7.0 17.2 12
(BOD)
(CoD)
vy (50mm )
(ss)
(n/ml)

55



25(2013) )
[ [ [ 1
28 - 065 28 - 065 28 - 065
[ 1 09 - 00 [ ] 10 - 00 [ 1 11 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 1 837 (nB) i ] 854 (B) 1 ] 199 (1)
1,2
@ )
0.3 0.1 0.2 12 04 0.3 03 12 0.3 0.1 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 210 28 123 12 25.0 4.0 154 12
(BOD)
(CoD)
vy (50mm )
(ss)
(n/ml)

56



25(2013) )
[ [ 1 [ 1
28 - 065 28 - 065 28 - 068
[ 1 12 - 00 [ ] 13 - 00 [ 1 01 - 00
[ 1 [ 1 [ 1
[ [ 1 [ 1
[1 ] 196 (m8) ¥ 1 1,384 () 1 1 917(mB)
1,2
@ )
<0.06 1
<0.001 1
<0.001 1
05 0.1 03 12 04 0.2 03 12 0.6 0.3 0.4 12
1,1,1
t (MTBE)
(
(
( )
4 1
1,1 <0.0100 1
) 26.0 6.0 15.0 12 220 11.0 15.8 12 249 6.0 16.0 12
(BOD)
(CoD)
vy (50mm )
(ss)
(n/ml)

57



25(2013) )
[ 1 [ [ 1
28 - 068 28 - 068 28 - 071
[ ] 02 - 00 [ ] 03 - 00 [ ] 01 - 00
[ ] [ ] [ 1
[ 1 [ [ ]
[1 ] 787 (mB) [1 1 455 (nB) [1 1 7,283 (nB)
1,2
Q@ )
<0.06 1 <0.06 1
<0.001 1 <0.001 1
0.002 1 <0.001 1
0.7 04 0.6 12 0.6 03 04 12 0.3 0.2 0.3 365
1,1,1
t (MTBE)
(
(
( )
4 1 36 1
1,1 <0.0100 1 <0.0100 1
) 26.8 5.0 165 12 265 70 17.6 12
(BOD)
(CoD)
vy (50mm )
(8S)
(n/ml)

58



25(2013) )
28 - 071 28 - 071 28 - 075
[ ] 02 - 00 [ ] 03 - 00 [ ] 01 - 00
[ ] [ ] [ ]
[ [ [
[1 ] 1,095 (mB) [1 ] 1,031 (mB) [1 1 773(B)
<0.001 <0.001 <0.001 4
1,2
@ )
<0.06 <0.06 <0.06 4
0.002 <0.001 <0.001 4
0.006 <0.002 0.003 4
0.3 0.2 0.3 365 0.3 0.2 0.3 365 0.8 0.5 0.6 12
1,1,1
t (MTBE)
(
(
( )
0 0 0 4
1,1
) 255 126 191 12 29.3 9.9 18.6 12 22.7 53 134 12
(BOD)
(CoD)
) (50mm )
(89)
(n/ml)

59



25(2013) )
[ [ 1 [ 1
28 - 078 28 - 078 28 - 080
[ ] 01 - 01 [ ] 02 - 01 [ 1 01 - 00
[ 1 [ 1 [ 1
[ [ 1 [ 1
[1 ] 535 (B) i ] 314(mB) 1 1 1,871 ()
1,2
@ )
09 0.7 0.8 12 0.9 0.8 038 12 0.3 0.2 0.3 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 20.0 4.0 122 12
(BOD)
(CoD)
vy (50mm )
(ss)
(n/ml)

60



25(2013)

1

900 (B)

1

2,762 ()

1 32 (i)

1,2

<0.0002
<0.0002
<0.001
<0.030
<0.0004

(@

<0.040
<0.010

<0.001

i i

1,1,1

03

02

03

12

03

0.1

02

365

<0.002

02
21.0
<0.030

G

~~

(VTBE)

<0.002
<1.0
<1
-17

1

1,1

)

(BOD)
(CoD)

230

5.0

136

12

<0.0020
28.0 125 197

G

w)
)

(50mm

(n/ml)

61



25(2013) )
1 1
28 - 086 28 088 28 - 088
[ ] 06 - 00 [ ] 03 - 00 [ ] 04 - 00
[ ] [ ] [ ]
[ 1 [ [ 1
[1 ] 9,068 (1) [1 1 660 (mB) [1 1 600 (nB)
<0.0002 <0.0002 <0.0002 4 <0.0002 1
<0.0002 <0.0002 <0.0002 4 <0.0002 1
<0.001 <0.001 <0.001 4 <0.001 1
<0.030 <0.030 <0.030 4 <0.005 1
1,2 <0.0004 <0.0004 <0.0004 4 <0.0004 1
<0.040 <0.040 <0.040 4 <0.040 1
(] ) <0.010 <0.010 <0.010 4 <0.010 1
<0.01 1 <0.06 1
<0.06 1
<0.001 <0.001 <0.001 4 <0.001 1
0.002 <0.002 <0.002 4 <0.002 1
0.3 <0.1 <0.3 4 0.4 0.2 0.3 16 05 0.1 0.3 16
220 14.0 18.0 4 7.0 1 51.0 1
1,1,1 <0.030 <0.030 <0.030 4 <0.030 1
t (MTBE) <0.002 <0.002 <0.002 4 <0.002 1
( <1.0 <1.0 <1.0 4 <0.3 1
( <1 <1 <1 4 <1 1
( ) -16 -18 -17 4 -08 1 -19 1
5 <1 2 4 3 1
1,1 <0.0020 <0.0020 <0.0020 4 <0.0020 1
) 29.1 114 19.3 48 26.7 49 16.2 16 279 9.7 19.2 16
(BOD)
(CoD)
vy (50mm
(89)
(n/ml)

62



25(2013) )
] ]
28 - 090 28 090 28 090
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ ] [ [ ]
[ ] [ ] [
[ 1 1566(nf) [ ] (8) [1 1 958 ()
<0.0015 <0.0015 <0.0015 2 <0.0015 1
<0.0002 <0.0002 <0.0002 2 <0.0002 1
<0.001 <0.001 <0.001 2 <0.001 1
<0.005 <0.005 <0.005 2 <0.005 1
1,2 <0.0004 <0.0004 <0.0004 2 <0.0004 1
<0.040 <0.040 <0.040 2 <0.040 1
(] ) <0.010 <0.010 <0.010 2 <0.010 1
<0.06 <0.06 <0.06 2 <0.06 1
<0.06 <0.06 <0.06 2 <0.06 1
<0.001 <0.001 <0.001 2 <0.001 1
<0.002 <0.002 <0.002 2 <0.002 1
0.5 0.2 0.3 36 04 0.2 0.3 24
84 34 59 2 18.0 1
1,1,1 <0.001 <0.001 <0.001 2 <0.030 1
t (MTBE) <0.002 <0.002 <0.002 2 <0.002 1
( <11 <0.7 <0.9 2 12 1
( <1 <1 <1 2 <1 1
( ) -08 -10 -09 2 -14 1
26 24 25 2 1100 1
1,1 <0.0020 <0.0020 <0.0020 2 <0.0100 1
) 28.0 4.7 16.6 36 26.8 70 172 24
(BOD)
(CoD)
vy (50mm
)
(n/ml)

63



25(2013)

1

1,463 (n8)

1

1,176 (n8)

1 763 ()

1,2

<0.0015
<0.0002
<0.001
<0.005
<0.0004

(@

<0.040
<0.010
<0.06
<0.06
<0.001

1,1,1

04

<0.002

02 03
79
<0.030

03 02 02

12

~~

(VTBE)

<0.002
0.8

<1
-2.7
72

1,1
(@)

(BOD)
(CoD)

26.7

<0.0100
5.0 164

29.0

4.0

16.7

72

285 6.0 173

12

w)
)

(50mm

(n/ml)

64



25(2013) )
[ 1 [ 1 [ 1
28 - 094 28 - 094 28 - 095
[ ] 01 - 00 [ ] 03 - 00 [ ] 01 - 00
[ 1 [ 1 [ 1
[ 1 [ [ 1
[1 ] (m8) 1 ] 2,102 (n8) 1 1 1,525 (mB)
1,2
@ )
0.2 0.2 02 12 05 0.1 04 12
8.8 1
1,1,1
t (MTBE)
(
(¢
( ) -1.0 1
1,1
() 26.0 7.0 16.6 12
(BOD)
(CoD)
vy (50mm )
($9)
(n/ml)

65



25(2013) )
] ] ]
28 - 095 28 - 097 28 - 097
[ ] 02 - 00 [ ] 01 - 00 [ ] 02 - 00
[ ] [ ] [ ]
[ ] [ ] [ ]
[1 ] 442 (m8) [1 ] 2,626 (mB) [1 1 1,071 ()
<0.001 <0.001 <0.001 2 <0.001 1
1,2
@ )
<0.06 <0.06 <0.06 2 <0.06 1
0.004 0.002 0.003 2 0.002 1
0.004 0.002 0.003 2 0.004 1
04 0.1 0.3 12 10 0.5 0.7 12 10 0.7 0.9 12
8.8 1
1,1,1
t (MTBE)
(
( <1 <1 <1 2 <1 1
( ) -10 1
0 0 0 2 0 1
1,1
) 270 8.0 175 12 26.9 101 181 12 275 82 177 12
(BOD)
(CoD)
vy (50mm
(89)
(n/ml)

66



25(2013) )
[ 1 [ 1 [ 1
28 - 097 28 - 097 28 - 097
[ 1 03 - 00 [ ] 04 - 00 [ 1 05 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
[1 ] 1,331 () ¥ 1 (n8) 1 ] 625 ()
<0.001 1 <0.001 1
1,2
@ )
<0.06 1 <0.06 1
0.001 1 0.003 1
<0.002 1 0.004 1
0.7 0.4 05 12 0.7 0.1 0.3 12
1,1,1
t (MTBE)
(
( <1 1 <1 1
( )
0 1 0 1
1,1
) 23.0 13.0 18.0 12 320 7.0 20.1 12
(BOD)
(CoD)
vy (50mm
(ss)
(n/ml)

67



25(2013) )
[ 1 [ [ 1
28 - 097 28 - 097 28 - 097
[ ] 06 - 00 [ ] 07 - 00 [ ] 08 - 00
[ ] [ ] [ 1
[ 1 [ [ ]
1 1 236 (n8) [1 1 128(nB) [1 1 ()
<0.001 1 <0.001 1
1,2
Q@ )
<0.06 1 <0.06 1
0.001 1 0.001 1
0.006 1 0.005 1
04 0.1 0.2 12 0.8 05 0.6 12
1,1,1
t (MTBE)
(
( <1 1 <1 1
( )
1 1 0 1
1,1
) 320 82 185 12 320 72 189 12
(BOD)
(CoD)
vy (50mm
(89)
(n/ml)

68



25(2013) )
1 [ 1
28 - 097 28 - 097 28 - 097
[ ] 09 - 00 [ ] 10 - 00 [ ] 11 - 00
[ ] [ ] [ 1
[ 1 [ [ 1
[1 ] 383 (mB) [1 1 1,933(nB) [1 1 566 (B)
<0.001 <0.001 <0.001 2 <0.001 1 <0.001 1
1,2
@ )
<0.06 <0.06 <0.06 2 <0.06 1 <0.06 1
0.001 <0.001 <0.001 2 <0.001 1 <0.001 1
<0.002 <0.002 <0.002 2 <0.002 1 <0.002 1
15 0.4 0.5 12 0.6 0.4 0.5 12 05 0.2 04 12
1,1,1
t (MTBE)
(
( <1 <1 <1 2 <1 1 <1 1
( )
7 0 4 2 7 1 16 1
1,1
) 26.0 11.0 183 12 29.0 10.0 189 12 305 10.0 19.6 12
(BOD)
(CoD)
vy (50mm
(89)
(n/ml)

69



25(2013) )
[ 1 [ [ 1
28 - 097 28 - 097 28 - 097
[ ] 12 - 00 [ ] 13 - 00 [ 1 14 - 00
[ 1 [ 1 [ 1
[ 1 [ [ 1
[1 1 706 (1) [1 1 438(nB) [1 1 (m8)
<0.001 1 <0.001 1
1,2
@ )
<0.06 1 <0.06 1
<0.001 1 <0.001 1
<0.002 1 <0.002 1
05 0.4 0.4 12 0.7 05 06 12
1,1,1
t (MTBE)
(
( <1 1 <1 1
( )
12 1 3 1
1,1
) 300 110 196 12 20.0 11.0 166 12
(BOD)
(Ccop)
vy (50mm
($9)
(n/ml)

70



25(2013) )
1 1
28 - 097 28 - 097 28 - 097
[ ] 15 - 00 [ 1 17 - 00 [ ] 18 - 00
[ ] [ ] [ 1
[ 1 [ [ 1
[1 ] 317 (mB) [1 1 231(B) [1 1 64 (B)
<0.001 1 0.001 1 <0.001 1
1,2
@ )
<0.06 1 <0.06 1 <0.06 1
<0.001 1 <0.001 1 0.001 1
<0.002 1 <0.002 1 0.004 1
0.8 0.4 0.6 11 0.6 0.4 0.5 12 0.6 0.4 04 12
1,1,1
t (MTBE)
(
( <1 1 <1 1 <1 1
( )
14 1 14 1 6 1
1,1
) 20.0 14.0 17.2 11 25.0 9.0 17.6 12 29.0 8.0 18.8 12
(BOD)
(CoD)
vy (50mm
(89)
(n/ml)

71



25(2013) )
] ]
28 - 097 28 - 097 28 - 097
[ 1 19 - 00 [ 1 20 - 00 [ ] 21 - 00
[ ] [ ] [ ]
[ ] [ [ ]
[1 ] 528 (m8) [1 ] 761(nB) [1 1 340(B)
<0.001 1 <0.001 1 <0.001 1
1,2
@ )
<0.06 1 <0.06 1 <0.06 1
<0.001 1 0.001 1 0.003 1
<0.002 1 0.002 1 0.004 1
0.7 0.4 0.5 12 0.5 0.2 04 12 0.7 0.3 0.5 11
1,1,1
t (MTBE)
(
( <1 1 <1 1 <1 1
( )
30 1 160 1 0 1
1,1
) 26.0 10.0 18.9 12 28.0 10.0 185 12 26.0 6.0 170 11
(BOD)
(CoD)
vy (50mm )
)
(n/ml)

72



25(2013) )
1 1
28 - 097 28 - 097 28 - 097
[ 1 22 - 00 [ 1 23 - 00 [ 1 24 - 00
[ ] [ ] [ 1
[ 1 [ [ 1
[1 ] 5,175 () [1 1 1,424 (nB) [1 1 2,392 (nB)
<0.001 <0.001 <0.001 2 <0.001 1 <0.001 1
1,2
@ )
<0.06 <0.06 <0.06 2 <0.06 1 <0.06 1
0.005 0.004 0.005 4 0.004 1 0.004 1
0.009 0.004 0.007 2 0.005 1 0.007 1
0.7 0.5 0.6 12 0.7 0.3 0.6 12 0.6 0.3 0.5 12
1,1,1
t (MTBE)
(
( <1 <1 <1 2 <1 1 <1 1
( )
1 0 0 2 0 1 0 1
1,1
) 324 85 19.8 12 28.0 4.7 16.3 12 318 5.6 19.1 12
(BOD)
(CoD)
vy (50mm
(89)
(n/ml)

73



25(2013) )
[ 1 [ 1 [ 1
28 - 097 28 - 097 28 - 097
[ 1 25 - 00 [ 1 26 - 00 [ 1 27 - 00
[ ] [ ] [ 1
[ 1 [ ] [ ]
[1 ] 10,171 () [1 ] 3,890 (B) [1 1 8(mB)
<0.001 1 <0.001 1
1,2
Q@ )
<0.06 1 <0.06 1
0.004 1 0.002 1
0.007 1 0.002 1
0.8 0.5 0.6 12 0.6 0.2 04 12
1,1,1
t (MTBE)
(
( <1 1 1 1
( )
25 1 1 1
1,1
) 30.1 5.6 17.4 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

74



25(2013) )
] ]
28 - 097 28 - 097 28 - 097
[ 1 28 - 00 [ 1 29 - 00 [ ] 30 - 00
[ ] [ ] [ ]
[ ] [ [ ]
[1 ] 799 (m8) [1 ] 1,373(mB) [1 1 23 (m8)
<0.001 1 <0.001 1 <0.001 1
1,2
@ )
<0.06 1 <0.06 1 <0.06 1
<0.001 1 <0.001 1 <0.001 1
<0.002 1 <0.002 1 <0.002 1
0.6 0.4 0.5 12 12 0.3 04 12 11 0.3 0.6 12
1,1,1
t (MTBE)
(
( <1 1 <1 1 <1 1
( )
0 1 1 1 0 1
1,1
) 342 79 19.6 12 34.0 83 217 12 224 120 172 12
(BOD)
(CoD)
vy (50mm )
)
(n/ml)

75



25(2013) )
1 1
28 - 097 28 - 097 28 - 097
[ 1 31 - 00 [ ] 32 - 00 [ 1 33 - 00
[ 1 [ 1 [ 1
[ ] [ [ 1
[1 1 16 (78) [1 1 11 (m8) [1 ] 6(mB)
<0.001 1 <0.001 1 <0.001 1
1,2
@ )
<0.06 1 <0.06 1 <0.06 1
0.003 1 0.004 1 <0.001 1
0.006 1 0.011 1 0.005 1
1.0 05 0.6 12 0.6 0.3 04 12 0.3 0.2 0.2 12
1,1,1
t (MTBE)
(
( <1 1 <1 1 <1 1
( )
0 1 0 1 28 1
1,1
( ) 270 6.0 16.2 12 295 6.5 17.1 12 350 8.0 213 12
(BOD)
(CoD)
vy (50mm
(ss)
(n/ml)

76



25(2013) )
1 1
28 - 097 28 - 097 28 - 097
[ 1 34 - 00 [ ] 35 - 00 [ 1 36 - 00
[ 1 [ 1 [ 1
[ ] [ [ 1
[1 ] 2,103 () [1 1 342(mB) 1 1 1,274 (vB)
<0.001 1 <0.001 1 <0.001 1
1,2
@ )
<0.06 1 <0.06 1 <0.06 1
0.004 1 0.001 1 0.003 1
0.010 1 0.002 1 0.008 1
05 0.1 03 12 04 0.2 03 12 04 0.1 0.2 12
1,1,1
t (MTBE)
(
( <1 1 <1 1 <1 1
( )
0 1 0 1 1 1
1,1
( ) 28.2 84 171 12 27.7 114 18.2 12 327 85 19.3 12
(BOD)
(CoD)
vy (50mm
(ss)
(n/ml)

7



25(2013) )
] ]
28 - 097 28 - 097 28 - 097
[ ] 37 - 00 [ ] 38 - 00 [ ] 39 - 00
[ ] [ ] [ ]
[ ] [ [ ]
[1 ] 624 (n8) [1 ] 262 (n8) [1 1 710(B)
<0.001 1 <0.001 1 <0.001 1
1,2
@ )
<0.06 1 <0.06 1 <0.06 1
0.004 1 <0.001 1 <0.001 1
0.010 1 0.003 1 <0.002 1
0.5 0.2 04 12 0.2 0.1 0.1 12 03 0.2 0.3 12
1,1,1
t (MTBE)
(
( <1 1 <1 1 <1 1
( )
0 1 510 1 0 1
1,1
) 29.9 9.1 185 12 21.0 1.0 115 8 31.0 9.8 191 12
(BOD)
(CoD)
vy (50mm
)
(n/ml)

78



25(2013) )
1 1
28 - 097 28 - 097 28 - 097
[ 1 40 - 00 [ ] 41 - 00 [ 1 42 - 00
[ 1 [ 1 [ 1
[ ] [ [ 1
[1 ] 940 (B) [1 1 2,477 (nB) 1 1 375(mB)
<0.001 1 <0.001 1 <0.001 1
1,2
@ )
<0.06 1 <0.06 1 <0.06 1
0.001 1 0.003 1 0.002 1
<0.002 1 0.004 1 0.005 1
04 0.3 03 12 0.6 0.3 04 12 04 0.2 0.3 12
1,1,1
t (MTBE)
(
( <1 1 <1 1 <1 1
( )
<0 1 0 1 3 1
1,1
( ) 29.0 85 18.6 12 280 85 18.0 12 29.7 5.6 179 12
(BOD)
(CoD)
vy (50mm
(ss)
(n/ml)

79



25(2013) )
1 1
28 - 097 28 - 097 28 - 097
[ ] 43 - 00 [ 1 44 - 00 [ 1 46 - 00
[ ] [ ] [ 1
[ 1 [ [ 1
[1 ] 335 (mB) [1 1 569 (B) [1 1 120(nB)
<0.001 1 <0.001 1 <0.001 1
1,2
@ )
<0.06 1 <0.06 1 <0.06 1
0.002 1 <0.001 1 <0.001 1
0.003 1 <0.002 1 <0.002 1
0.5 0.3 04 12 0.5 0.3 04 12 03 0.3 0.3 12
1,1,1
t (MTBE)
(
( <1 1 <1 1 <1 1
( )
0 1 2 1 180 1
1,1
) 26.7 10.9 19.1 12 29.0 8.2 18.2 12 26.0 11.0 18.6 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

80



25(2013)

1

374 (nB)

1

2,435 ()

1

353(B)

1,2

<0.001

<0.001

<0.0015
<0.0002
<0.001
<0.005
<0.0004

(@

<0.06

0.002

<0.06

<0.001

<0.040
<0.010
<0.06
<0.06
<0.001

1,1,1

04

0.004

0.1 03

04

<0.002

03 03

04

02

<0.002

0.3
2.6
<0.001

~~

(VTBE)

<1

<1

<0.002
0.8

<1
-11

0

1,1
(@)

(BOD)
(CoD)

30.7

105 19.2

12

26.5

130 191

12

26.5

72

<0.0100
16.8

w)
)

(50mm

(n/ml)

81



25(2013) )
] ]
28 098 28 098 28 098
[ ] 02 - 00 [ ] 03 - 00 [ ] 04 - 00
[ ] [ ] [ ]
[ ] [ [ ]
[1 ] 1,054 (mB) [1 ] 142(rB) [1 1 1,401 (B)
<0.0015 1 <0.0015 1 <0.0015 1
<0.0002 1 <0.0002 1 <0.0002 1
<0.001 1 <0.001 1 <0.001 1
<0.005 1 <0.005 1 <0.005 1
1,2 <0.0004 1 <0.0004 1 <0.0004 1
<0.040 1 <0.040 1 <0.040 1
@ ) <0010 1 <0.010 1 <0.010 1
<0.06 1 <0.06 1 <0.06 1
<0.06 1 <0.06 1 <0.06 1
<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 0.1 0.3 12 04 0.2 0.3 24
9.1 1 <0.5 1 120 1
1,1,1 <0.030 1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( 0.7 1 13 1 0.6 1
( <1 1 <1 1 <1 1
( ) -14 1 -25 1 -12 1
6 1 0 1 0 1
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 240 5.7 16.0 12 26.2 70 16.7 12 26.5 85 16.9 24
(BOD)
(CoD)
vy (50mm
)
(n/ml)

82



25(2013) )
] ]
28 098 28 098 28 098
[ ] 05 - 00 [ ] 06 - 00 [ ] 07 - 00
[ [ ] [ ]
[ ] [ [ ]
[1 ] 213 (m8) [1 ] 14 (mB) [1 1 39 (mB)
<0.0015 1 <0.0015 1 <0.0015 1
<0.0002 1 <0.0002 1 <0.0002 1
<0.001 1 <0.001 1 <0.001 1
<0.005 1 <0.005 1 <0.005 1
1,2 <0.0004 1 <0.0004 1 <0.0004 1
<0.040 1 <0.040 1 <0.040 1
@ ) <0010 1 <0.010 1 <0.010 1
<0.06 1 <0.06 1 <0.06 1
<0.06 1 <0.06 1 <0.06 1
<0.001 1 0.002 1 <0.001 1
<0.002 1 0.006 1 <0.002 1
04 0.1 0.3 24 0.6 0.3 04 12 05 0.2 0.3 12
54 1 21 1 0.9 1
1,1,1 <0.030 1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( 18 1 27 1 23 1
( <1 1 <1 1 <1 1
( ) -24 1 -22 1 -22 1
0 1 0 1 0 1
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 272 70 16.6 24 26.2 6.7 16.0 12 26.5 6.2 164 12
(BOD)
(CoD)
vy (50mm
)
(n/ml)

83



