25(2013) )
] [ ] [
43 - 001 43 - 001 43 - 001
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ ] [ ] [ ]
[ ] [ ] [
[1 ] 15,545 (1) [1 ] 61,442 (rB) [1 1 5,736 (mB)
<0.0002 <0.0002 <0.0002 4 <0.0002 <0.0002 <0.0002 4 <0.0002 <0.0002 <0.0002 4
0.0004 0.0004 0.0004 4 <0.0002 <0.0002 <0.0002 4 0.0005 0.0005 0.0005 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 12 <0.005 <0.005 <0.005 12 <0.005 <0.005 <0.005 12
1,2 <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
(] ) <0.010 <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 12 <0.06 <0.06 <0.06 12 <0.06 <0.06 <0.06 12
<0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
<0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
<0.01 <0.01 <0.01 6 <0.01 <0.01 <0.01 6 <0.01 <0.01 <0.01 6
0.3 0.2 0.2 12 0.3 0.2 0.2 12 03 0.2 0.3 12
33 1 6.5 1 0.8 1
1,1,1 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
t (MTBE) <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4
(
( <1 <1 <1 12 <1 <1 <1 12 <1 <1 <1 12
( ) -0.9 1 -14 1 -0.7 1
30 0 15 2 1 0 0 2 12 10 11 2
1,1 <0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4
) 27.0 15.8 20.9 12 213 16.0 19.3 12 248 12.9 19.8 12
(BOD)
(CoD)
L) (50mm 0.009 1 0.008 1 0.009 1
)
(n/ml)
740 1 60.0 1 75.0 1
117 8.6 9.9 12 263 236 250 12 73 6.5 6.8 12
60.6 53.6 57.6 4 574 511 549 4 619 546 58.8 4




25(2013) )
] [ ] [
43 - 001 43 - 001 43 - 001
[ 1 04 - 00 [ ] 05 - 00 [ ] 06 - 00
[ ] [ ] [ ]
[ ] [ ] [
[1 ] 6,462 (mB) [1 ] 655 (nB) [1 1  21,289(md)
<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 <0.0002 <0.0002 <0.0002 4 0.0005 0.0004 0.0004 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 12 <0.005 <0.005 <0.005 12 <0.005 <0.005 <0.005 12
1,2 <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
(] ) <0.010 <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 12 <0.06 <0.06 <0.06 12 <0.06 <0.06 <0.06 12
<0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
<0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
<0.01 <0.01 <0.01 6 <0.01 <0.01 <0.01 6 <0.01 <0.01 <0.01 6
0.3 0.2 0.2 12 0.2 0.2 0.2 12 03 0.2 0.2 12
13 1 2.3 1 15 1
1,1,1 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
t (MTBE) <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4
(
( <1 <1 <1 12 <1 <1 <1 12 <1 <1 <1 12
( ) -10 1 -10 1 -0.9 1
28 24 26 2 18 3 11 2 22 6 14 2
1,1 <0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4
) 239 17.0 20.7 12 270 138 204 12 237 16.8 20.2 12
(BOD)
(CoD)
L) (50mm 0.008 1 0.010 1 0.011 1
)
(n/ml)
66.0 1 69.0 1 69.0 1
326 312 319 12 337 26.8 29.7 12 6.6 6.2 6.4 12
610 49.3 57.0 4 578 50.2 55.2 4 60.9 533 57.7 4




25(2013) )
] [ ] [
43 - 001 43 - 001 43 - 001
[ 1 07 - 00 [ ] 08 - 00 [ ] 09 - 00
[ ] [ ] [ ]
[ ] [ ] [
[1 ] 5,990 (mB) [1 ] 34,575(B) [1 1 2,890 (1mB)
<0.0002 <0.0002 <0.0002 4 <0.0002 <0.0002 <0.0002 4 <0.0002 <0.0002 <0.0002 4
0.0003 0.0003 0.0003 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 12 <0.005 <0.005 <0.005 12 <0.005 <0.005 <0.005 12
1,2 <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
(] ) <0.010 <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 12 <0.06 <0.06 <0.06 12 <0.06 <0.06 <0.06 12
<0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
<0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
<0.01 <0.01 <0.01 6 <0.01 <0.01 <0.01 6 <0.01 <0.01 <0.01 6
0.2 0.2 0.2 12 0.3 0.2 0.2 12 03 0.2 0.2 12
48 1 3.6 1 16 1
1,1,1 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
t (MTBE) <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4
(
( <1 <1 <1 12 <1 <1 <1 12 <1 <1 <1 12
( ) -11 1 -12 1 -10 1
3 2 3 2 18 6 12 2 26 25 26 2
1,1 <0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4
) 232 15.7 194 12 231 16.5 19.9 12 265 15.0 20.3 12
(BOD)
(CoD)
L) (50mm 0.009 1 0.009 1 0.008 1
)
(n/ml)
64.0 1 57.0 1 58.0 1
241 212 227 12 315 263 30.0 12 188 105 154 12
58.4 527 58.0 4 58.6 513 56.0 4 60.0 529 57.0 4




25(2013)

[ ] [
43 - 001 43 - 001 43 - 001
[ ] 10 - 00 [ ] 11 - 00 [ ] 12 - 00
[ ] [ ] [ ]
[ [ ] [
[1 1 24349(md) [1 ] 2,202 (nB) [1 1 189(1mB)
<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 0.0005 0.0005 0.0005 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 12 <0.005 <0.005 <0.005 12 <0.005 <0.005 <0.005 12
1,2 <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
(] ) <0.010 <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 12 <0.06 <0.06 <0.06 12 <0.06 <0.06 <0.06 12
<0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
<0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
<0.01 <0.01 <0.01 6 <0.01 <0.01 <0.01 6 <0.01 <0.01 <0.01 6
0.3 0.2 0.2 12 0.3 0.2 0.3 12 03 0.2 0.2 12
5.0 1 0.0 1 0.0 1
1,1,1 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
t (MTBE) <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4
(
( <1 <1 <1 12 <1 <1 <1 12 <1 <1 <1 12
( ) -11 1 -0.9 1 -0.7 1
206 18 112 2 5 3 4 2 35 5 20 2
1,1 <0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4
) 27.0 145 204 12 226 188 20.7 12 270 118 19.9 12
(BOD)
(CoD)
L) (50mm 0.009 1 0.010 1 0.008 1
)
(n/ml)
60.0 1 75.0 1 48.0 1
332 282 299 12 72 6.5 6.8 12 152 103 130 12
58.1 474 545 4 625 55.0 59.5 4 525 45.2 495 4




25(2013) )
] [ ] [
43 - 001 43 - 001 43 - 001
[ 1 14 - 00 [ ] 15 - 00 [ ] 16 - 00
[ ] [ ] [ ]
[ ] [ ] [
[1 ] 595 (n8) [1 ] 467 (nB) [1 1 6,268 (mB)
<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 0.0004 0.0002 0.0003 4 0.0004 0.0004 0.0004 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 12 <0.005 <0.005 <0.005 12 <0.005 <0.005 <0.005 12
1,2 <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
(] ) <0.010 <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 12 <0.06 <0.06 <0.06 12 <0.06 <0.06 <0.06 12
<0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
<0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
<0.01 <0.01 <0.01 6 <0.01 <0.01 <0.01 6 <0.01 <0.01 <0.01 6
04 0.2 0.3 12 0.3 0.2 0.3 12 03 0.2 0.2 12
47 1 44 1 3.3 1
1,1,1 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
t (MTBE) <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4
(
( <1 <1 <1 12 <1 <1 <1 12 <1 <1 <1 12
( ) -14 1 -15 1 -0.9 1
25 1 13 2 5 0 3 2 30 0 15 2
1,1 <0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4
) 231 15.9 195 12 239 15.9 20.0 12 270 15.8 20.9 12
(BOD)
(CoD)
L) (50mm 0.014 1 0.010 1 0.009 1
)
(n/ml)
57.0 1 60.0 1 74.0 1
10.2 9.3 9.7 12 16.8 6.3 145 12 117 8.6 9.9 12
785 68.6 742 4 80.8 526 713 4 60.6 53.6 57.6 4




25(2013) )
] [ ] [
43 - 001 43 - 001 43 - 001
[ 1 17 - 00 [ ] 18 - 00 [ ] 19 - 00
[ ] [ ] [ ]
[ ] [ ] [
[1 ] 1,567 (mB) [1 ] 571(n8) [1 1 10 (mB)
<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 0.0008 0.0007 0.0008 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 12 <0.005 <0.005 <0.005 12 <0.005 <0.005 <0.005 12
1,2 <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
(] ) <0.010 <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 12 <0.06 <0.06 <0.06 12 <0.06 <0.06 <0.06 12
<0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
<0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
<0.01 <0.01 <0.01 6 <0.01 <0.01 <0.01 6 <0.01 <0.01 <0.01 6
0.3 0.2 0.3 12 0.3 0.2 0.3 12 0.2 0.2 0.2 12
0.7 1 0.5 1 0.0 1
1,1,1 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
t (MTBE) <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4
(
( <1 <1 <1 12 <1 <1 <1 12 <1 <1 <1 12
( ) -10 1 -0.8 1 -0.2 1
24 2 13 2 10 4 7 2 71 15 43 2
1,1 <0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4
) 30.8 10.8 20.2 12 248 17.0 20.9 12 239 9.8 16.3 12
(BOD)
(CoD)
L) (50mm 0.008 1 0011 1 0.007 1
)
(n/ml)
49.0 1 720 1 64.0 1
73 6.8 7.0 12 75 6.6 7.0 12 <50 <5.0 <5.0 12
731 64.7 69.6 4 64.6 55.1 60.3 4 231 20.0 22.0 4




25(2013) )
] [ ] [
43 - 001 43 - 001 43 - 001
[ 1 20 - 00 [ ] 21 - 00 [ 1 24 - 00
[ ] [ ] [ ]
[ ] [ ] [
[1 ] 92 (m8) [1 ] 725(nB) [1 1 196 (1mB)
<0.0002 <0.0002 <0.0002 4 <0.0002 <0.0002 <0.0002 4 <0.0002 <0.0002 <0.0002 4
0.0003 <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 12 <0.005 <0.005 <0.005 12 <0.005 <0.005 <0.005 12
1,2 <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
(] ) <0.010 <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 12 <0.06 <0.06 <0.06 12 <0.06 <0.06 <0.06 12
<0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
<0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
<0.01 <0.01 <0.01 6 <0.01 <0.01 <0.01 6 <0.01 <0.01 <0.01 6
0.3 0.2 0.3 12 0.3 0.2 0.2 12 04 0.1 0.3 12
0.0 1 2.2 1 0.0 1
1,1,1 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
t (MTBE) <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4
(
( <1 <1 <1 12 <1 <1 <1 12 <1 <1 <1 12
( ) -04 1 -11 1 -0.3 1
33 2 18 2 256 26 141 2 16 2 9 2
1,1 <0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4
) 26.6 135 210 12 29.3 10.8 20.3 12 263 16.3 218 12
(BOD)
(CoD)
L) (50mm 0.073 1 0011 1 0.026 1
)
(n/ml)
95.0 1 64.0 1 110.0 1
5.9 <5.0 <5.0 12 341 15.6 26.3 12 <5.0 <5.0 <5.0 12
464 29.7 38.6 4 572 513 549 4 46.6 411 444 4




25(2013) )
] [ ] [
43 - 001 43 - 001 43 - 001
[ 1 25 - 00 [ 1 26 - 00 [ ] 28 - 00
[ ] [ ] [ ]
[ ] [ ] [
[1 ] 1,402 (mB) [1 ] 543(n8) [1 1 120(B)
<0.0002 <0.0002 <0.0002 4 <0.0002 <0.0002 <0.0002 4 <0.0002 <0.0002 <0.0002 4
0.0005 <0.0002 0.0003 4 0.0005 <0.0002 0.0003 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 12 <0.005 <0.005 <0.005 12 <0.005 <0.005 <0.005 12
1,2 <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
(] ) <0.010 <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 12 <0.06 <0.06 <0.06 12 <0.06 <0.06 <0.06 12
<0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
<0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
<0.01 <0.01 <0.01 6 <0.01 <0.01 <0.01 6 <0.01 <0.01 <0.01 6
04 0.2 0.3 12 0.3 0.1 0.2 12 03 0.2 0.2 12
0.0 1 0.6 1 0.0 1
1,1,1 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
t (MTBE) <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4
(
( <1 <1 <1 12 <1 <1 <1 12 <1 <1 <1 12
( ) -0.6 1 -0.6 1 -0.7 1
60 11 36 2 166 42 104 2 29 5 17 2
1,1 <0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4
) 304 125 215 12 321 11.9 216 12 307 16.1 230 12
(BOD)
(CoD)
L) (50mm 0.012 1 0011 1 0.012 1
)
(n/ml)
820 1 78.0 1 63.0 1
38.7 194 257 12 393 14.3 26.0 12 209 201 204 12
56.4 513 541 4 56.3 534 55.0 4 539 49.8 52.2 4




25(2013) )
] [ ] [
43 - 001 43 - 001 43 - 001
[ ] 30 - 00 [ ] 33 - 00 [ ] 35 - 00
[ ] [ ] [ ]
[ ] [ ] [
[1 ] 2,197 (mB) [1 ] 161 (rB) [1 1 699 (mB)
<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 <0.0002 <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 12 <0.005 <0.005 <0.005 12 <0.005 <0.005 <0.005 12
1,2 <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
(] ) <0.010 <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 12 <0.06 <0.06 <0.06 12 <0.06 <0.06 <0.06 12
<0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 4
<0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 4
<0.01 <0.01 <0.01 6 <0.01 <0.01 <0.01 6 <0.01 <0.01 <0.01 12
0.3 0.2 0.2 12 0.3 0.2 0.2 12 03 0.2 0.3 12
2.3 1 0.0 1 0.0 1
1,1,1 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
t (MTBE) <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4
(
( <1 <1 <1 12 <1 <1 <1 12 <1 <1 <1 12
( ) -11 1 -0.3 1 0.0 1
43 41 42 2 46 6 26 2 448 94 271 2
1,1 <0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4
) 27.8 72 19.6 12 295 133 212 12 320 118 216 12
(BOD)
(CoD)
L) (50mm 0.012 1 0.005 1 0.012 1
)
(n/ml)
60.0 1 84.0 1 102.0 1
404 310 352 12 <5.0 <5.0 <5.0 12 283 256 27.3 12
58.6 528 55.9 4 338 308 326 4 346 313 334 4




25(2013) )
] [ ] [
43 - 001 43 - 001 43 - 001
[ 1 36 - 00 [ ] 37 - 00 [ ] 39 - 00
[ ] [ ] [ ]
[ ] [ ] [
[1 ] 127 (B) [1 ] 70 (mB) [1 1 52 (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 0.0002 <0.0002 <0.0002 4 0.0022 0.0020 0.0021 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 12 <0.005 <0.005 <0.005 12 <0.005 <0.005 <0.005 12
1,2 <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
(] ) <0.010 <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 12 <0.06 <0.06 <0.06 12 <0.06 <0.06 <0.06 12
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
<0.01 <0.01 <0.01 12 <0.01 <0.01 <0.01 12 <0.01 <0.01 <0.01 12
0.2 0.2 0.2 12 0.3 0.2 0.2 12 0.2 0.2 0.2 12
0.0 1 0.0 1 0.0 1
1,1,1 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
t (MTBE) <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4
(
( <1 <1 <1 12 <1 <1 <1 12 <1 <1 <1 12
( ) -14 1 -0.2 1 -0.7 1
430 12 221 2 28 2 15 2 16 0 8 2
1,1 <0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4
) 284 12.7 214 12 258 16.7 212 12 19.8 18.9 19.6 12
(BOD)
(CoD)
L) (50mm 0.011 1 0.009 1 0.010 1
)
(n/ml)
63.0 1 83.0 1 73.0 1
275 264 26.8 12 <5.0 <5.0 <5.0 12 6.7 <5.0 5.7 12
56.3 512 535 4 357 330 346 4 513 48.3 498 4
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25(2013) )
] [ ] [
43 - 001 43 - 001 43 - 001
[ 1 41 - 00 [ 1 42 - 00 [ 1 43 - 00
[ ] [ ] [ ]
[ ] [ ] [
[ ] 24 (n8) [ ] 48 () [1 1 34 ()
<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 0.0017 0.0016 0.0017 4 0.0004 0.0003 0.0003 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 12 <0.005 <0.005 <0.005 12 <0.005 <0.005 <0.005 12
1,2 <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
(] ) <0.010 <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 12 <0.06 <0.06 <0.06 12 <0.06 <0.06 <0.06 12
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
<0.01 <0.01 <0.01 12 <0.01 <0.01 <0.01 12 <0.01 <0.01 <0.01 12
0.3 0.2 0.2 12 0.2 0.2 0.2 12 0.2 0.2 0.2 12
0.0 1 0.0 1 0.0 1
1,1,1 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
t (MTBE) <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4
(
( <1 <1 <1 12 <1 <1 <1 12 <1 <1 <1 12
( ) -03 1 -04 1 0.0 1
19 18 19 2 35 18 27 2 6 0 3 2
1,1 <0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4
) 285 8.3 174 12 29.6 14.3 20.7 12 251 155 20.0 12
(BOD)
(CoD)
L) (50mm 0.011 1 0.016 1 0.010 1
)
(n/ml)
78.0 1 810 1 104.0 1
138 11.3 122 12 5.8 54 56 12 6.1 5.6 59 12
33.0 30.0 320 4 416 38.1 39.8 4 18.6 165 179 4
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25(2013) )
] [ ] [
43 - 001 43 - 001 43 - 001
[ 1 44 - 00 [ 1 45 - 00 [ 1 46 - 00
[ ] [ ] [ ]
[ ] [ ] [
[1 ] 25 (mB) [1 ] 26 (mB) [1 1 2,405 (mB)
<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 <0.0002 <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 12 <0.005 <0.005 <0.005 12 <0.005 <0.005 <0.005 12
1,2 <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
(] ) <0.010 <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 12 <0.06 <0.06 <0.06 12 <0.06 <0.06 <0.06 12
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
<0.01 <0.01 <0.01 12 <0.01 <0.01 <0.01 12 <0.01 <0.01 <0.01 12
0.3 0.2 0.3 12 0.3 0.2 0.3 12 0.2 0.2 0.2 12
0.0 1 0.0 1 1.0 1
1,1,1 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
t (MTBE) <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4
(
( <1 <1 <1 12 <1 <1 <1 12 <1 <1 <1 12
( ) 0.0 1 -0.2 1 -16 1
8 4 6 2 15 6 10 2 13 9 11 2
1,1 <0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4
) 28.9 124 20.5 12 294 13.9 210 12 239 143 19.1 12
(BOD)
(CoD)
L) (50mm 0.007 1 0.008 1 0.012 1
)
(n/ml)
83.0 1 91.0 1 49.0 1
9.6 9.3 95 12 79 7.6 7.7 12 59 55 5.7 12
29.8 273 289 4 240 213 22.7 4 783 712 75.6 4
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25(2013) )
] [ ] [
43 - 001 43 - 001 43 - 001
[ 1 47 - 00 [ 1 48 - 00 [ 1 49 - 00
[ ] [ ] [ ]
[ ] [ ] [
[1 ] 560 (mB) [1 ] 304 (nB) [1 1 303(mB)
<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 <0.0002 <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 12 <0.005 <0.005 <0.005 12 <0.005 <0.005 <0.005 12
1,2 <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
(] ) <0.010 <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 12 <0.06 <0.06 <0.06 12 <0.06 <0.06 <0.06 12
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
<0.01 <0.01 <0.01 12 <0.01 <0.01 <0.01 12 <0.01 <0.01 <0.01 12
04 0.2 0.3 12 0.3 0.2 0.2 12 0.2 0.2 0.2 12
0.0 1 5.6 1 12.0 1
1,1,1 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
t (MTBE) <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4
(
( <1 <1 <1 12 <1 <1 <1 12 <1 <1 <1 12
( ) 0.2 1 -12 1 -13 1
8 1 4 2 34 19 27 2 166 14 90 2
1,1 <0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4
) 32.7 9.0 210 12 331 116 225 12 341 113 22.3 12
(BOD)
(CoD)
L) (50mm 0.007 1 0.013 1 0.015 1
)
(n/ml)
79.0 1 70.0 1 710 1
7.8 75 76 12 12.2 115 117 12 116 114 115 12
321 293 312 4 78.6 726 76.1 4 804 722 76.3 4
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25(2013) )
] [ ] [
43 - 001 43 - 001 43 - 001
[ ] 50 - 00 [ ] 51 - 00 [ ] 52 - 00
[ ] [ ] [ ]
[ ] [ ] [
[1 ] 91 (mB) [1 ] 555 (B) [1 1 714(B)
<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 0.0002 <0.0002 <0.0002 4 0.0004 0.0003 0.0003 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 12 <0.005 <0.005 <0.005 12 <0.005 <0.005 <0.005 12
1,2 <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
(] ) <0.010 <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 12 <0.06 <0.06 <0.06 12 <0.06 <0.06 <0.06 12
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
<0.01 <0.01 <0.01 12 <0.01 <0.01 <0.01 12 <0.01 <0.01 <0.01 12
0.2 0.2 0.2 12 0.3 0.2 0.2 12 0.2 0.2 0.2 12
22 1 0.0 1 5.2 1
1,1,1 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
t (MTBE) <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4
(
( <1 <1 <1 12 <1 <1 <1 12 <1 <1 <1 12
( ) -18 1 -0.5 1 -16 1
10 4 7 2 48 3 26 2 48 6 27 2
1,1 <0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4
) 214 15.7 184 12 318 9.2 204 12 223 141 18.8 12
(BOD)
(CoD)
L) (50mm 0.016 1 0.006 1 0.009 1
)
(n/ml)
43.0 1 49.0 1 59.0 1
8.6 83 85 12 <5.0 <5.0 <5.0 12 8.0 72 7.7 12
75.1 69.0 719 4 473 43.6 452 4 705 63.9 67.8 4
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25(2013) )
1 [ 1
43 - 001 43 003 43 004
[ ] 53 - 00 [ ] 01 - 00 [ ] 01 - 00
[ ] [ [ 1
[ 1 [ [ 1
[1 ] 31 () [1 1 1,760 (nB) [1 1 728(nB)
<0.0002 <0.0002 <0.0002 4
<0.0002 <0.0002 <0.0002 4
<0.001 <0.001 <0.001 4
<0.005 <0.005 <0.005 12
1,2 <0.0002 <0.0002 <0.0002 4
<0.001 <0.001 <0.001 4
Q@ ) <0.010 <0010 <0.010 4
<0.06 <0.06 <0.06 12
<0.001 <0.001 <0.001 4
<0.001 <0.001 <0.001 4
<0.01 <0.01 <0.01 12
0.3 0.1 0.2 12 05 03 04 12 0.2 0.1 0.2 12
0.0 1
1,1,1 <0.001 <0.001 <0.001 4
t (MTBE) <0.002 <0.002 <0.002 4
(
( <1 <1 <1 12
( ) -13 1
14 2 8 2
1,1 <0.0010 <0.0010 <0.0010 4
) 285 113 202 12 29.0 7.0 185 12
(BOD)
(CoD)
) (50mm 0.016 1
(89)
(n/ml)
84.0 1
10.2 9.8 9.9 12
515 46.3 49.2 4
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25(2013)

[ [ 1 [ 1
43 - 004 43 - 004 43 - 004
[ ] 02 - 00 [ ] 03 - 00 [ ] 04 - 00
[ ] [ ] [ 1
[ [ ] [ ]
[1 ] 2,510 (mB) [1 ] 3,132(nB) [1 1 3,872(mB)
1,2
Q@ )
0.6 0.3 04 12 0.5 0.2 0.3 12 03 0.1 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 26.0 8.0 1838 12 280 9.0 183 12 255 85 181 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)
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25(2013)

[ [ 1 [ 1
43 - 004 43 - 004 43 - 004
[ ] 05 - 00 [ ] 06 - 00 [ ] 07 - 00
[ ] [ ] [ 1
[ [ ] [ ]
[1 ] 3,862 (mB) [1 ] 2,710(nB) [1 1 914 (B)
1,2
Q@ )
0.5 0.1 0.2 12 0.4 0.1 0.3 12 03 0.1 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 250 8.0 17.3 12 295 110 201 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)
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25(2013)

1 3878(nd)

1

3,586 (1)

1 1742(n®)

1,2

<0.0015
<0.0002
<0.001
<0.005
<0.0004

(@

<0.040
<0.010
<0.06

<0.001

I G ]

1,1,1

03

02

03

12

04

<0.002

<1.00

02 03
4.8

<0.030

B

04 0.1 03

12

~~

(VTBE)

<0.002
<0.1
<1
-0.3

0

1,1
(@)

(BOD)
(CoD)

251

133

19.0

12

26.0

<0.0100
103 175

I

273 9.3 175

12

w)
)

(50mm

(n/ml)

18



25(2013)

[ [ 1 [ 1
43 - 005 43 - 005 43 - 005
[ 1 04 - 00 [ ] 05 - 00 [ ] 06 - 00
[ 1 [ 1 [ 1
[ [ 1 [ 1
[1 ] 563 (118) [1 ] 225(B) [1 1 74 ()
1,2
@ )
05 0.2 03 12 03 0.2 0.2 12 0.3 0.1 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 22.4 17.3 186 12 28.1 134 21.1 12 29.9 126 20.5 12
(BOD)
(CoD)
vy (50mm )
($9)
(n/ml)

19



25(2013)

[ [ 1 [ 1
43 - 005 43 - 005 43 - 005
[ ] 07 - 00 [ ] 08 - 00 [ ] 09 - 00
[ ] [ ] [ 1
[ [ ] [ ]
1 1 68 () [1 1 91 () [1 1 54 ()
1,2
Q@ )
0.5 0.1 0.2 12 04 0.1 0.2 12 0.5 0.1 0.3 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 284 11.0 19.0 12 28.3 109 18.8 12 26.6 124 187 12
(BOD)
(CoD)
vy (50mm )
(8S)
(n/ml)

20



25(2013)

[ [ 1 [ 1
43 - 005 43 - 005 43 - 005
[ ] 10 - 00 [ ] 11 - 00 [ 1 12 - 00
[ ] [ ] [ 1
[ [ ] [ ]
1 1 92 () [1 1 44 (n8) [1 1 91 ()
1,2
Q@ )
0.2 0.1 0.1 12 0.4 0.1 0.3 12 04 0.1 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 255 11.0 179 12 257 8.0 16.9 12 215 123 16.4 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

21



25(2013)

[ [ 1 [ 1
43 - 007 43 - 007 43 - 007
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ ] [ ] [ 1
[ [ ] [ ]
[1 ] 2,429 (B) [1 ] 1,480 (mB) [1 1 577 (mB)
1,2
Q@ )
0.3 0.1 0.2 365 0.4 0.1 0.2 365 05 0.1 0.2 365
1,1,1
t (MTBE)
(
(
( )
1,1
) 26.7 164 214 12 273 115 19.8 12 282 174 229 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

22



25(2013)

[ [ 1 [ 1
43 - 007 43 - 007 43 - 008
[ ] 04 - 00 [ ] 05 - 00 [ ] 01 - 01
[ ] [ ] [ 1
[ [ ] [ ]
[1 ] 2,227 () [1 ] 2,294 (nB) [1 1 3,556 (1mB)
1,2
Q@ )
0.3 0.1 0.2 365 0.3 0.1 0.3 365 03 0.3 0.3 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 29.8 118 208 12 297 9.5 20.0 12 2838 119 20.1 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

23



25(2013)

[ [ 1 [ 1
43 - 008 43 - 008 43 - 008
[ ] 01 - 02 [ ] 02 - 00 [ ] 03 - 00
[ ] [ ] [ 1
[ [ ] [ ]
[1 ] 1,619 (mB) [1 ] 2,619 (nB) [1 1 1,234 ()
1,2
Q@ )
0.3 0.3 0.3 12 0.4 0.3 0.3 12 03 0.2 0.3 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 287 120 20.2 12 315 11.7 210 12 307 115 20.0 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

24



25(2013)

[ [ 1 [ 1
43 - 008 43 - 008 43 - 009
[ ] 04 - 00 [ ] 05 - 00 [ ] 01 - 00
[ ] [ ] [ 1
[ [ ] [ ]
[1 ] 2,955 (1mB) [1 ] 1,407 (mB) [1 1 5,919 (mB)
1,2
Q@ )
04 0.3 0.3 12 0.3 0.3 0.3 12 04 0.2 0.3 365
1,1,1
t (MTBE)
(
(
( )
1,1
) 318 95 198 12 319 117 210 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

25



25(2013)

1

4,790 (n®)

1

1,803 (n8)

1 11,288(n®)

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

02

03

365

04

02

03

365

<0.002

06 03 04
14.0
<0.030

i

365

~~

(VTBE)

<0.002

0.3

<1

-13

4 0 1

1,1

)

(BOD)
(CoD)

<0.0100
315 95 205

N

w
>
3]

w)
)

(50mm

(n/ml)

26



25(2013)

] [ ]
43 010 43 010 43 010
[ ] 02 - 00 [ ] 03 - 00 [ ] 04 - 00
[ ] [ ] [
[ [ ] [ ]
[1 ] 1,442 (B) [1 ] 712(nB) [1 1 856 (1mB)
<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
0.6 0.2 04 365 0.5 0.3 0.5 365 0.6 0.2 04 365
130 1 170 1 10.0 1
1,1,1 <0.030 1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( 0.6 1 0.4 1 0.5 1
( <1 1 <1 1 <1 1
( ) -15 1 -15 1 -10 1
3 0 1 4 3 0 1 4 150 0 52 4
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 26.3 129 194 365 28.1 9.9 189 365
(BOD)
(CoD)
vy (50mm
)
(n/ml)

27



25(2013) )
] [ ]
43 010 43 010 43 010
[ ] 06 - 00 [ ] 07 - 00 [ ] 08 - 00
[ ] [ ] [ ]
[ ] [ [ ]
[1 ] 264 (m8) [1 ] 233(nB) [1 1 131(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 <0.001 1 <0.001 1
<0.002 1 <0.002 1
0.6 0.4 0.5 365 0.6 0.4 0.5 365 05 0.2 0.3 365
140 1 15.0 1 6.0 1
1,1,1 <0.030 1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( <0.3 1 0.4 1 0.3 1
( <1 1 <1 1 <1 1
( ) -09 1 -15 1 -08 1
23 0 11 4 2 0 0 4 2 0 1 4
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 28.2 89 18.6 365 28.8 94 19.6 365 30.3 9.9 195 365
(BOD)
(CoD)
vy (50mm
)
(n/ml)

28



25(2013)

[ [ [ 1
43 - 012 43 - 012 43 - 013
[ ] 01 - 00 [ ] 02 - 00 [ ] 01 - 00
[ ] [ ] [ 1
[ [ [ ]
[1 ] 1,507 (mB) [1 ] 1,507 (mB) [1 1 9,867 (mB)
1,2
Q@ )
04 0.2 0.2 12 0.2 0.2 0.2 12 03 0.1 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
(@)
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

29



25(2013)

[ [ [ 1
43 - 013 43 - 013 43 - 013
[ ] 02 - 00 [ ] 03 - 00 [ ] 04 - 00
[ ] [ ] [ 1
[ [ [ ]
[1 ] 55 (mB) [1 ] 1,932(mB) [1 1 5,714 (B)
1,2
Q@ )
0.3 0.2 0.2 12 0.2 0.1 0.2 12 03 0.1 0.2 13
1,1,1
t (MTBE)
(
(
( )
1,1
(@)
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

30



25(2013)

[ [ [ 1
43 - 013 43 - 013 43 - 013
[ ] 05 - 00 [ ] 07 - 00 [ ] 08 - 01
[ ] [ ] [ 1
[ [ [ ]
[1 ] 1,658 (1mB) [1 ] 2,217 (nB) [1 1 1,499 (B)
1,2
Q@ )
0.3 0.1 0.2 12 0.3 0.2 0.2 12 0.2 0.2 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
(@)
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

31



25(2013)

[ [ [ 1
43 - 013 43 - 013 43 - 013
[ ] 08 - 02 [ ] 10 - 00 [ ] 11 - 00
[ ] [ ] [ 1
[ [ [ ]
[1 ] 457 (m8) [1 ] 329(nB) [1 1 297 (mB)
1,2
Q@ )
0.3 0.2 0.2 12 0.3 0.1 0.2 12 04 0.1 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
(@)
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

32



25(2013)

[ [ [ 1
43 - 013 43 - 013 43 - 013
[ 1 12 - 00 [ ] 13 - 00 [ ] 15 - 00
[ ] [ ] [ 1
[ [ [ ]
[1 ] 28 (mB) [1 ] 871(nB) [1 1 613(mB)
1,2
Q@ )
0.3 0.1 0.2 12 0.3 0.1 0.2 12 03 0.1 0.1 12
1,1,1
t (MTBE)
(
(
( )
1,1
(@)
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

33



25(2013)

[ [ [ 1
43 - 013 43 - 013 43 - 013
[ ] 16 - 00 [ 1 17 - 00 [ ] 18 - 00
[ ] [ ] [ 1
[ [ [ ]
[1 ] 128 (rB) [1 ] 680 (nB) [1 1 2,034 (mB)
1,2
Q@ )
04 0.2 0.2 11 0.2 0.1 0.2 12 03 0.1 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
(@)
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

34



25(2013)

[ [ [ 1
43 - 013 43 - 013 43 - 014
[ 1 19 - 00 [ 1 20 - 00 [ 1 01 - 00
[ 1 [ 1 [ 1
[ [ [ 1
1 ] 1,787 (n8) 1 ] 685 (1B) 1 1 11,455(nB)
1,2
@ )
02 02 02 12 03 02 02 12 03 02 03 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 285 100 19.3 12
(BOD)
(cop)
vy (50mm )
($9)
(n/ml)

35



25(2013)

[ [ 1 [ 1
43 - 014 43 - 014 43 - 014
[ ] 02 - 00 [ ] 03 - 01 [ ] 03 - 02
[ ] [ ] [ 1
[ [ ] [ ]
[1 ] 1,111 (nB) [1 ] 1,143(mB) [1 1 288(mB)
1,2
Q@ )
0.3 0.2 0.2 12 0.3 0.2 0.3 12 03 0.2 0.3 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 320 120 210 12 315 8.8 19.8 12 251 130 18.8 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

36



25(2013)

[ [ 1 [ 1
43 - 014 43 - 014 43 - 014
[ ] 04 - 00 [ ] 05 - 00 [ ] 06 - 00
[ ] [ ] [ 1
[ [ ] [ ]
[1 ] 787 (m8) [1 ] 1,901 (mB) [1 1 41 (mB)
1,2
Q@ )
04 0.2 0.3 12 0.4 0.3 0.3 12 03 0.2 0.3 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 295 75 189 12 312 9.5 205 12 267 120 189 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

37



25(2013)

[ [ 1 [ 1
43 - 015 43 - 015 43 - 015
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ ] [ ] [ 1
[ [ ] [ ]
[1 ] 1,221 (mB) [1 ] 5,244 (n8) [1 1 2,749 (B)
1,2
Q@ )
04 0.2 0.3 12 0.3 0.2 0.2 12 03 0.1 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 210 140 180 12 310 13.0 20.0 12 270 130 19.2 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

38



25(2013)

[ [ 1 [ 1
43 - 015 43 - 015 43 - 015
[ ] 04 - 00 [ ] 05 - 00 [ ] 06 - 00
[ ] [ ] [ 1
[ [ ] [ ]
[1 ] 1,451 (mB) [1 ] 186 (1mB) [1 1 20 (m8)
1,2
Q@ )
0.3 0.2 0.2 12 0.3 0.2 0.2 03 0.1 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 29.0 9.0 189 12 230 19.0 19.0 28.0 8.0 178 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

39



25(2013)

[ [ 1 [ 1
43 - 016 43 - 016 43 - 016
[ ] 01 - 00 [ ] 02 - 01 [ ] 03 - 00
[ ] [ ] [ 1
[ [ ] [ ]
[1 ] 1,262 (mB) [1 ] 2,793(nB) [1 1 1,557 (mB)
1,2
Q@ )
04 0.1 0.3 365 0.3 0.2 0.2 365 03 0.1 0.2 365
1,1,1
t (MTBE)
(
(
( )
1,1
) 220 20.0 210 12 225 205 218 12 210 20.0 20.0 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

40



25(2013)

[ [ 1 [ 1
43 - 017 43 - 017 43 - 018
[ ] 01 - 00 [ ] 02 - 00 [ ] 01 - 00
[ ] [ ] [ 1
[ [ ] [ ]
[1 ] 2,758 (1mB) [1 (m8) [1 1 521(mB)
1,2
Q@ )
0.3 0.2 0.2 12 0.4 0.2 0.3 12 0.2 0.1 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 295 8.0 191 12 320 9.5 20.0 12 202 10.0 16.1 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

2



25(2013)

[ [ 1 [ 1
43 - 018 43 - 018 43 - 018
[ ] 02 - 00 [ ] 03 - 00 [ ] 04 - 00
[ ] [ ] [ 1
[ [ ] [ ]
[1 ] 518 (nB) [1 ] 1,767 (mB) [1 1 2,311(B)
1,2
Q@ )
0.2 0.1 0.1 12 0.5 0.1 0.2 12 04 0.2 0.3 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 237 8.9 16.7 12 202 10.0 16.1 12 251 108 17.3 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

42



25(2013)

[ [ 1 [ 1
43 - 018 43 - 018 43 - 020
[ ] 05 - 00 [ ] 06 - 00 [ ] 01 - 00
[ ] [ ] [ 1
[ [ ] [ ]
[1 ] 1,099 (mB) [1 ] 2,832(nB) [1 1 1,639 (B)
1,2
Q@ )
0.5 0.1 0.2 12 0.4 0.1 0.3 12 0.2 0.1 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 209 73 153 12 250 84 17.0 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

43



25(2013) )
[ [ [
43 - 020 43 - 020 43 - 023
[ ] 02 - 00 [ ] 03 - 00 [ ] 01 - 00
[ ] [ ] [ 1
[ [ [
[1 ] 1,407 () [1 1 52 () [1 1 2,222 (nB)
<0.0015 1
<0.0002 1
<0.001 1
1,2
Q@ )
<0.001 1
<0.002 1
0.2 0.1 0.2 12 02 0.1 0.1 12 0.2 0.1 0.2 12
85 1
1,1,1
t (MTBE)
(
( <1 1
( ) -10 1
1,1 <0.0100 1
)
(BOD)
(CoD)
vy (50mm
(8S)
(n/ml)

44



25(2013)

[ [ 1 [ 1
43 - 024 43 - 024 43 - 028
[ ] 01 - 00 [ ] 02 - 00 [ ] 01 - 01
[ ] [ ] [ 1
[ [ ] [ ]
[1 ] 1,771 (mB) [1 ] 1,099 (mB) [1 1 6,578 (mB)
1,2
Q@ )
0.3 0.2 0.3 12 0.3 0.1 0.2 12 0.2 0.2 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1 <0.0040 1
) 304 110 204 12 265 10.5 185 12 218 158 19.0 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

45



25(2013)

[ 1 [ 1 [ 1
43 - 029 43 - 030 43 - 030
[ ] 01 - 01 [ ] 01 - 00 [ ] 02 - 00
[ ] [ ] [ 1
[ 1 [ ] [ ]
[1 ] 9,782 (m8) [1 ] 1,602 (mB) [1 1 511(B)
1,2
Q@ )
0.4 0.2 0.3 12 04 0.2 0.3 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 200 19.0 19.6 12 200 19.0 19.7 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

46



25(2013)

[ [ [ 1
43 - 032 43 - 033 43 - 035
[ ] 01 - 01 [ ] 01 - 00 [ ] 10 - 00
[ ] [ ] [ 1
[ [ [ ]
[1 ] 3,895 (nB) [1 ] 1,155(mB) [1 1 1,208 (1mB)
1,2
Q@ )
0.5 0.2 0.3 12 0.3 0.1 0.2 12 05 0.2 0.3 365
1,1,1
t (MTBE)
(
(
( )
1,1
) 28.0 110 196 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

47



25(2013)

[ [ [ 1
43 - 035 43 - 035 43 - 036
[ ] 20 - 00 [ ] 30 - 00 [ ] 01 - 00
[ ] [ ] [ 1
[ [ [ ]
[1 ] 5 () [1 ] 2,101 (nB) [1 1 3,000(B)
1,2
Q@ )
0.6 0.3 04 365 0.4 0.2 0.3 365 03 0.1 <0.2 15
1,1,1
t (MTBE)
(
(
( )
1,1
(@)
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

48



25(2013)

[ [ [ 1
43 - 036 43 - 036 43 - 037
[ ] 02 - 01 [ ] 02 - 02 [ ] 01 - 00
[ ] [ ] [ 1
[ [ [ ]
[1 ] 500 (m8) [1 ] 2,703 (nB) [1 1 (mB)
1,2
Q@ )
0.6 0.1 0.2 15 0.8 0.1 04 15
1,1,1
t (MTBE)
(
(
( )
1,1
(@)
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

49



25(2013)

[ [ 1 [ 1
43 - 037 43 - 038 43 - 038
[ ] 01 - 01 [ ] 01 - o1 [ ] 02 - 01
[ ] [ ] [ 1
[ [ ] [ ]
[1 (mB) [1 ] 5,828 (B) [1 1 402 ()
1,2
Q@ )
04 0.2 0.3 12 0.3 0.1 0.2 12 03 0.2 0.3 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 278 14.2 20.1 12 225 163 19.6 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

50



25(2013)

[ [ 1 [ 1
43 - 038 43 - 038 43 - 038
[ ] 03 - 01 [ ] 04 - 01 [ ] 05 - 01
[ ] [ ] [ 1
[ [ ] [ ]
[1 ] 772 (m8) [1 ] 2,778(nB) [1 1 1,292 (mB)
1,2
Q@ )
0.3 0.1 0.2 12 0.3 0.1 0.2 12 0.2 0.1 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 20.2 172 189 12 26.0 15.2 204 12 271 112 18.8 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

51



25(2013)

[ [ 1 [ 1
43 - 038 43 - 038 43 - 038
[ ] 06 - 01 [ ] 07 - 01 [ ] 08 - 01
[ ] [ ] [ 1
[ [ ] [ ]
[1 ] 1,622 (mB) [1 ] 1,640 (mB) [1 1 1,198 (mB)
1,2
Q@ )
04 0.1 0.3 12 0.3 0.2 0.3 12 03 0.1 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 224 17.3 195 12 242 15.0 19.3 12 248 141 19.2 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

52



25(2013) )
[ [ [ 1
43 - 047 -
[ 1 01 - 00 [ [ ] -
[ 1 [ [ 1
[ [ [ 1
[1 1 1,929 (nB) [1 () [1 ] (m8)
1,2
@ )
0.3 0.1 0.1 240
1,1,1
t (MTBE)
(
(
( )
1,1
) 269 9.2 189 12
(BOD)
(CoD)
vy (50mm )
(ss)
(n/ml)

53



