25(2013) )
]
40 - 001 40 001 40 - 001
[ ] 01 - 01 [ ] 02 - 01 [ ] 03 - 01
[ ] [ ] [ ]
[ ] [ [
[1 ] 2,758 (1mB) [1 ] 149,085(nB) [1 1 15736(m)
1,2
@ )
<0.001 <0.001 <0.001 4 0.001 <0.001 <0.001 4 0.002 <0.001 0.001 4
0.001 <0.001 <0.001 4 0.004 0.003 0.003 4 0.004 0.001 0.003 4
0.5 0.3 04 12 0.7 0.4 0.6 12 0.8 0.5 0.7 12
5.0 20 40 4 7.0 40 5.0 4 10.0 40 8.0 4
1,1,1
t (MTBE)
(
(
( ) -18 -20 -19 4 -14 -1.9 -16 4 -15 -18 -16 4
5 2 4 4 1 0 0 4 4 0 1 4
1,1
) 28.0 7.7 18.7 12 257 11.0 17.9 12 287 10.1 19.0 12
(BOD)
(CoD)
w) (50mm 0.080 0.040 0.055 12 0.060 0.020 0.040 12 0.045 0.025 0.035 12
)
(n/ml)
27.0 200 25.0 4 410 26.0 340 4 370 29.0 340 4




25(2013)

40 001 40 001 40 - 002
[ ] 04 - 01 [ ] 05 - 01 [ ] 01 - 00
[ ] [ ] [ ]
[ [ [
[1 ] 100,710 (m8) [1 ] 50,551 (rB) [1 ] 65819(m)
0.0003 <0.0002 <0.0002 12
<0.0002 <0.0002 <0.0002 12
0.002 <0.001 <0.001 12
<0.005 <0.005 <0.005 4
1,2 <0.0004 <0.0004 <0.0004 4
<0.020 <0.020 <0.020 4
(] ) <0.006 <0.006 <0.006 4
<0.06 <0.06 <0.06 4
0.002 <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 0.003 0.002 0.003 4 <0.002 <0.002 <0.002 4
10 0.7 0.9 12 0.8 0.2 0.6 12 0.6 0.4 0.5 12
9.0 40 70 4 11.0 80 9.0 4 44 14 2.7 12
1,1,1 <0.001 <0.001 <0.001 4
t (MTBE) <0.002 <0.002 <0.002 4
( 12 04 0.9 12
( <1 <1 <1 12
( ) -0.8 -14 -11 4 -0.6 -0.9 -0.8 4 -0.7 -12 -0.9 12
1 0 0 4 7 0 2 4 9 <1 1 11
1,1 <0.0100 <0.0100 <0.0100 4
) 237 9.8 175 12 288 10.1 19.8 12 287 111 19.1 12
(BOD)
(CoD)
w) (50mm 0.080 0.050 0.065 12 0.060 0.040 0.050 12 0.038 0.021 0.029 12
)
(n/ml)
720 46.0 61.0 4 90.0 70.0 83.0 4 635 422 52.2 12
293 137 221 12




25(2013)

1
40 - 002 40 - 002 40 - 002
[ ] 02 - 01 [ ] 03 - 00 [ ] 04 - 00
[ ] [ ] [ ]
[ [ 1 [
[1 ] 78,644 (8) [1 1 58,631 (B) [1 1 78,427 (nB)
<0.0002 <0.0002 <0.0002 12 <0.0002 <0.0002 <0.0002 12 <0.0002 <0.0002 <0.0002 12
<0.0002 <0.0002 <0.0002 12 <0.0002 <0.0002 <0.0002 12 <0.0002 <0.0002 <0.0002 12
<0.001 <0.001 <0.001 12 <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 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
<0.020 <0.020 <0.020 4 <0.020 <0.020 <0.020 4 <0.020 <0.020 <0.020 4
(] ) <0.006 <0.006 <0.006 4 <0.006 <0.006 <0.006 4 <0.006 <0.006 <0.006 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
0.6 0.4 05 12 0.6 0.4 0.4 12 0.7 03 05 12
2.6 16 22 12 33 20 27 12 2.8 17 24 12
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
( 11 0.5 0.9 12 10 05 0.7 12 18 0.7 13 12
( <1 <1 <1 12 <1 <1 <1 12 <1 <1 <1 12
( ) -14 -21 -17 12 -13 -17 -15 12 -14 -18 -16 12
<1 <1 <1 12 <1 <1 <1 12 2 <1 <1 12
1,1 <0.0100 <0.0100 <0.0100 4 <0.0100 <0.0100 <0.0100 4 <0.0100 <0.0100 <0.0100 4
) 26.8 9.8 175 12 28.0 113 191 12 273 105 179 12
(BOD)
(CoD)
w) (50mm 0.051 0.028 0.036 12 0.038 0.025 0.032 12 0.042 0.026 0.031 12
(89)
(n/ml)
28.8 136 24.0 12 35.0 20.7 30.7 12 325 234 285 12
9.3 6.0 74 12 9.3 75 8.3 12 6.9 53 6.1 12




25(2013)

]
40 - 002 40 - 003 40 - 003
[ ] 05 - 00 [ ] 01 - 00 [ ] 02 - 00
[ ] [ ] [ ]
[ [ ] [
[1 ] 10,128 () [1 ] 1,338(mB) [1 1 15,737(nB)
<0.0002 <0.0002 <0.0002 12 <0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4
<0.0002 <0.0002 <0.0002 12 <0.0002 <0.0002 <0.0002 4 <0.0002 <0.0002 <0.0002 4
<0.001 <0.001 <0.001 12 <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 <0.004 <0.004 <0.004 4
1,2 <0.0004 <0.0004 <0.0004 4 <0.0004 <0.0004 <0.0004 4 <0.0004 <0.0004 <0.0004 4
<0.020 <0.020 <0.020 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
(] ) <0.006 <0.006 <0.006 4
<0.06 <0.06 <0.06 4
0.001 <0.001 <0.001 4
0.003 <0.002 <0.002 4
0.5 0.2 04 12 0.6 0.2 04 12 0.6 0.4 0.5 12
4.0 15 25 12
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 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
( 20 10 16 12
( <1 <1 <1 12
( ) -12 -16 -14 12
<1 <1 <1 12
1,1 <0.0100 <0.0100 <0.0100 4 <0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4
) 28.7 114 19.2 12 33.2 125 216 12 30.0 10.0 194 12
(BOD)
(CoD)
L) (50mm 0.040 0.018 0.026 12
(89)
(n/ml)
330 242 30.1 12
8.2 6.4 7.6 12




25(2013) )
1 1
40 - 003 40 - 004 40 - 004
[ ] 03 - 00 [ ] 01 - o1 [ ] 02 - 01
[ ] [ ] [ 1
[ 1 [ 1 [
[1 ] 15,233 () [1 1 58,045(B) [1 1 15,868(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 <0.001 <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
<0.001 <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
<0.04 <0.04 <0.04 4 <0.04 <0.04 <0.04 4
0.002 <0.001 <0.001 4 0.001 <0.001 <0.001 4
0.005 0.002 0.003 4 0.005 0.002 0.003 4
<0.01 <0.01 <0.01 4 <0.01 <0.01 <0.01 4
0.6 03 0.5 12 05 04 04 12 0.5 04 0.5 12
3.0 22 27 4 33 31 33 4
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) <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
(
( <1 <1 <1 12 <1 <1 <1 12
( ) -13 -16 -14 4 -0.8 -14 -12 4
10 0 3 12 37 0 5 12
1,1 <0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4
) 31.2 113 20.1 12 30.0 11.0 19.0 12 315 109 20.3 12
(BOD)
(CoD)
vy (50mm
(89)
(n/ml)
37.0 30.5 331 4 435 32.2 37.2 4




25(2013) )
]
40 - 004 40 005 40 005
[ ] 02 - 02 [ ] 01 - 00 [ ] 02 - 00
[ ] [ ] [ ]
[ ] [ [
[1 ] 2,878 (mB) [1 ] 10,972(nB) [1 1 3,277 (mB)
<0.0010 <0.0010 <0.0010 4
<0.0002 <0.0002 <0.0002 4
<0.001 <0.001 <0.001 4
<0.005 <0.005 <0.005 4
1,2 <0.0004 <0.0004 <0.0004 4
<0.001 <0.001 <0.001 4
(] ) <0.005 <0.005 <0.005 4
<0.04 <0.04 <0.04 4 <0.06 <0.06 <0.06 2 <0.06 <0.06 <0.06 2
0.001 <0.001 <0.001 4 0.005 0.002 0.004 2 0.005 0.002 0.004 2
0.004 0.002 0.003 4 0.019 0.005 0.012 2 0.019 0.005 0.012 2
<0.01 <0.01 <0.01 4
0.6 0.5 0.5 12 10 0.5 0.6 12 10 0.5 0.6 12
29 20 25 4 33.8 52 135 4 33.8 52 135 4
1,1,1 <0.001 <0.001 <0.001 4
t (MTBE) <0.001 <0.001 <0.001 4
( 25 16 20 4 25 16 20 4
( <1 <1 <1 12 14 4 8 4 14 4 8 4
( ) -11 -15 -13 4 -06 -10 -08 4 -06 -10 -08 4
13 0 2 12 0 0 0 2 0 0 0 2
1,1 <0.0010 <0.0010 <0.0010 4
) 30.3 9.7 187 12 285 108 189 13 285 108 189 12
(BOD)
(CoD)
vy (50mm
)
(n/ml)
371 285 330 4




25(2013) )
40 005 40 005 40 - 006
[ ] 03 - 00 [ ] 04 - 00 [ ] 01 - 00
[ 1 [ 1 [ 1
[ [ [
1 1 1,878 (n8) [ ] 2,075 () 1 1  10,050(n8)
<0.005 <0.005 <0.005 4
1,2 <0.0004 <0.0004 <0.0004 12
<0.020 <0.020 <0.020 12
@ )
<0.06 <0.06 <0.06 2 <0.06 <0.06 <0.06 2 <0.06 <0.06 <0.06 2
0.005 0.002 0.004 2 0.003 0.002 0.003 2 0.003 <0.001 0.002 2
0.019 0.005 0.012 2 0011 0.004 0.008 2 0.009 0.003 0.006 2
10 05 0.6 12 0.9 0.7 08 12 08 0.4 0.7 12
338 5.2 135 4 6.3 35 45 4 96 71 8.4 2
1,1,1 <0.030 <0.030 <0.030 12
t (MTBE) <0.002 <0.002 <0.002 12
( 25 16 20 4 18 1.0 14 4 28 16 20 2
( 14 4 8 4 4 2 3 4 3 2 3 2
( ) -0.6 -10 -0.8 4 -12 -20 -16 4 -08 -10 -0.9 2
0 0 0 2 0 0 0 2 2 0 1 2
1,1
) 285 108 189 12 280 8.0 16.7 12 29.0 9.0 182 12
(BOD)
(CoD)
) (50mm 0.087 0.042 0.060 12
(8S)

(n/ml)




25(2013) )
1 1 1
40 - 006 40 - 006 40 006
[ ] 02 - 00 [ ] 03 - 00 [ ] 04 - 00
[ 1 [ 1 [
[ 1 [ 1 [ 1
[1 1 5869(n8) [ 1 8482(nd) [1 1 (m8)
<0005 <0.005 <0005 4 <0.005 <0.005 <0005 4
1,2 <0.0004 | <00004  <0.0004 12 <00004 | <0.0004  <0.0004 12
<0.020 <0.020 <0.020 12 <0.020 <0.020 <0.020 12
@ )
<0.06 1 <006 <0.06 <0.06 2
<0001 1 0002 0001 0,002 2
<0002 1 0006 0002 0.004 2
07 03 05 12 08 04 06 12
12.3 1 77 42 6.0 2
1,1,1 <0030 <0030 <0030 12 <0.030 <0030 <0030 12
t (VMTBE) <0002 <0002 <0002 12 <0.002 <0.002 <0002 12
( 1.0 1 17 17 17 2
( 2 1 2 1 2 2
( ) -11 1 -12 -13 -13 2
0 1 0 0 0 2
1,1
) 270 10.0 177 12 275 85 174 12
(BOD)
(CoD)
w) (50mn 0.063 0.026 0,039 12 0.056 0.040 0,047 12
(s9)

(n/ml)




25(2013) )
1 1
40 - 006 40 - 006 40 - 006
[ ] 05 - 00 [ ] 06 - 00 [ ] 07 - 01
[ 1 [ 1 [ 1
[ ] [ 1 [
[ 1 458 (B) I 1 3507(nd) [ 1 5825(m)
<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 12 <0.0004 <0.0004 <0.0004 12 <0.0004 <0.0004 <0.0004 12
<0.020 <0.020 <0.020 12 <0.020 <0.020 <0.020 12 <0.020 <0.020 <0.020 12
@ )
<0.06 1 <0.06 <0.06 <0.06 2 <0.06 <0.06 <0.06 2
<0.001 1 0.004 0.001 0.003 2 0.005 <0.001 0.003 2
<0.002 1 0.017 0.003 0.010 2 0.012 0.003 0.008 2
0.6 05 05 12 0.9 0.4 0.6 12 09 0.4 0.7 12
38.0 1 73 6.1 6.7 2 8.1 6.8 75 2
1,1,1 <0.030 <0.030 <0.030 12 <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 <0.002 <0.002 <0.002 12
( 0.8 1 22 18 20 2 17 0.6 12 2
( 1 1 1 1 1 2 5 3 4 2
( ) -11 1 -05 -05 -05 2 -05 -11 -08 2
0 1 0 0 0 2 0 0 0 2
1,1
( ) 275 9.0 18.1 12 285 10.0 189 12 300 72 18.1 12
(BOD)
(CoD)
w) (50mm 0.028 0.016 0.021 12 0.082 0.035 0.054 12 0.149 0.022 0.048 12
($9)

(n/ml)




25(2013) )
] ]
40 - 006 40 - 006 40 - 006
[ ] 08 - 00 [ ] 08 - 01 [ ] 09 - 00
[ ] [ ] [ ]
[ ] [ ] [
[1 ] 1,690 (mB) [1 ] 96 (mB) [1 1 2,015(B)
<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 12 <0.0004 <0.0004 <0.0004 12 <0.0004 <0.0004 <0.0004 12
<0.020 <0.020 <0.020 12 <0.020 <0.020 <0.020 12 <0.020 <0.020 <0.020 12
@ )
<0.06 1 <0.06 1 <0.06 1
<0.001 1 <0.001 1 <0.001 1
<0.002 1 <0.002 1 0.003 1
0.8 0.4 0.5 12 0.9 0.7 0.8 12 04 0.1 0.3 12
134 1 18.7 1 175 1
1,1,1 <0.030 <0.030 <0.030 12 <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 <0.002 <0.002 <0.002 12
( 14 1 0.5 1 14 1
( 3 1 3 1 2 1
( ) -0.7 1 -0.6 1 -0.5 1
4 1 0 1 14 1
1,1
) 30.5 8.0 18.8 12 310 8.0 18.3 12 320 85 19.6 12
(BOD)
(CoD)
w) (50mm 0.066 0.015 0.025 12 0.030 0.003 0.010 12 0.068 0.034 0.043 12
)
(n/ml)

10



25(2013) )
] [
40 - 006 40 006 40 - 006
[ ] 10 - 00 [ ] 11 - 00 [ ] 12 - 00
[ ] [ [ ]
[ ] [ [
[ 1 1325(nd) [ ] (8) [1 1 642 ()
<0.005 <0.005 <0.005 4 <0.005 1
1,2 <0.0004 <0.0004 <0.0004 12 <0.0004 <0.0004 <0.0004 12
<0.020 <0.020 <0.020 12 <0.020 <0.020 <0.020 12
@ )
<0.06 1 <0.06 1
<0.001 1 <0.001 1
<0.002 1 <0.002 1
0.8 0.3 0.5 12 0.8 0.2 0.5 12
9.3 7.3 8.3 2 11.2 34 7.1 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
( 05 1 0.8 1
( 2 1 1 1
( ) -11 -13 -12 2 -10 -14 -1.2 4
1 1 8 2 5 2
1,1
) 27.0 9.0 174 12 350 70 19.1 12
(BOD)
(CoD)
w) (50mm 0.069 0.023 0.036 12 0.068 0.025 0.037 12
)
(n/ml)

11



25(2013) )
1 1 1
40 - 007 40 - 007 40 - 007
[ ] 01 - 00 [ ] 02 - 00 [ 1 03 - 00
[ 1 [ 1 [ 1
[ ] [ 1 [ 1
1 1 9,103 (n8) [ ] 2,633 () 1 ] 1,111 (n8)
1,2
@ )
<0.06 1 <0.06 1
0.003 1 0.003 1
0.011 1 0.015 1
06 04 05 12 05 03 04 12 07 04 05 12
84 1 113 1
1,1,1
t (MTBE)
( 2.7 1 25 1
( 4 1 3 1
( ) -01 1 -03 1
0 1 0 1
1,1
( ) 29.0 8.6 18.7 12 29.7 9.3 18.6 12 280 9.4 18.3 12
(BOD)
(cop)
vy (50mm
($9)
(n/ml)

12



25(2013)

[ [ 1 [ 1
40 - 008 40 - 008 40 - 008
[ ] 01 - 01 [ ] 01 - 02 [ ] 01 - 03
[ ] [ ] [ 1
[ [ ] [ ]
[1 ] 9,280 (n8) [1 ] 639(nB) [1 1 768 (mB)
1,2
Q@ )
0.3 0.2 0.3 12 0.3 0.2 0.3 12 03 0.2 0.3 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 30.3 101 1838 12 303 10.1 188 12 303 101 18.8 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

13



25(2013)

[ [ 1 [ 1
40 - 008 40 - 008 40 - 008
[ ] 02 - 01 [ ] 02 - 02 [ ] 02 - 03
[ ] [ ] [ 1
[ [ ] [ ]
[1 ] 442 (m8) [1 ] 1,569 (mB) [1 1 1,365 (mB)
1,2
Q@ )
0.3 0.2 0.3 12 0.3 0.2 0.3 12 03 0.2 0.3 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 246 173 186 12 246 17.3 186 12 246 173 18.6 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

14



25(2013) )
] ]
40 - 008 40 - 009 40 - 009
[ ] 03 - 01 [ ] 01 - 00 [ ] 02 - 00
[ ] [ ] [ ]
[ [ ] [ ]
[1 ] 5,730 (mB) [1 ] 3,270(nB) [1 1 679 (mB)
1,2
@ )
<0.06 1
0.003 1
0.010 1
0.3 0.2 0.3 12 0.4 0.1 0.3 12 04 0.2 0.3 12
85 53 6.9 2 178 1
1,1,1
t (MTBE)
( 31 18 25 2 2.8 1
( 10 5 8 2 3 1
( ) -04 -12 -08 2 -0.2 1
53 0 14 4 1 0 0 4
1,1
) 313 9.6 19.0 12 30.0 8.0 18.6 12 30.5 70 176 12
(BOD)
(CoD)
vy (50mm
)
(n/ml)

15



25(2013) ( )

[ ] 03 - 01 [ ] 03 - 02 [ ] 04 - 00

1,2

@

03
88

12

-13

1,1

)

19.9

w)
)

)
(MTBE)
)
(BOD)
(CoD)
(50mm

(n/ml)

N



25(2013) )
1 1
40 - 009 40 - 009 40 - 010
[ ] 05 - 00 [ ] 06 - 00 [ ] 01 - 00
[ ] [ ] [ 1
[ 1 [ 1 [
[1 ] 979 (mB) [1 1 1,759 (nB) [1 1 6,226 (B)
1,2
@ )
<0.01 <0.01 <0.01 6
0.3 0.2 0.3 12 0.4 0.1 0.3 12 04 0.2 0.3 12
17.8 1 59 1
1,1,1
t (MTBE)
( 0.6 1 10 1
( <1 1 3 1
( ) -17 1 -11 1
26 2 10 4 6 0 4 4
1,1
) 28.0 9.0 185 12 30.0 9.0 18.8 12 272 9.6 184 12
(BOD)
(CoD)
w) (50mm
(89)
(n/ml)
39.0 26.0 35.0 12

17



25(2013)

] ]
40 - 010 40 - 011 40 - 012
[ ] 02 - 00 [ ] 01 - 00 [ ] 01 - 00
[ ] [ ] [ ]
[ [ ] [ ]
[1 ] 1,310 (mB) [1 ] 6,653 (mB) [1 1 1,210 ()
<0.0010 <0.0010 <0.0010 4
<0.0002 <0.0002 <0.0002 4
<0.001 <0.001 <0.001 4
<0.004 <0.004 <0.004 4
1,2 <0.0004 <0.0004 <0.0004 4
<0.001 <0.001 <0.001 4
@ )
<0.04 <0.04 <0.04 4
0.4 0.2 0.3 12 05 0.3 04 12
1,1,1 <0.001 <0.001 <0.001 4
t (MTBE) <0001 <0.001 <0.001 4
(
( <1 <1 <1 12
( )
190 0 57 12
1,1 <0.0010 <0.0010 <0.0010 4
) 323 94 19.2 12 25.0 13.0 19.2 12
(BOD)
(CoD)
vy (50mm
)
(n/ml)
73.0 610 66.0 12

18



25(2013)

[ [ 1 [ 1
40 - 012 40 - 012 40 - 013
[ ] 02 - 00 [ ] 03 - 00 [ ] 01 - 00
[ 1 [ 1 [ 1
[ [ 1 [ 1
[1 ] 3,732 (mB) i ] 6,471 (mB) 1 1 10491(m)
1,2
Q@ )
04 0.2 0.3 12 0.6 04 0.5 12 0.4 01 0.3 365
1,1,1
t (MTBE)
(
(
( )
1,1
) 26.0 105 185 12
(BOD)
(CoD)
vy (50mm )
(8S)
(n/ml)

19



25(2013) )
[
40 014 40 014 40 015
[ ] 01 - 00 [ ] 02 - 00 [ ] 01 - 00
[ ] [ ] [ ]
[ [ [
[1 ] 2,361 (mB) [1 ] 12,176(nB) [1 1,310 ()
<0.0015 1 <0.0015 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
<0.020 1 <0.020 1
@ ) <0010 1 <0.010 1
<0.06 <0.06 <0.06 2 <0.06 <0.06 <0.06 2
0.005 <0.001 0.003 2 0.002 0.001 0.002 2
0.012 <0.002 0.006 2 0.010 0.003 0.007 2
0.6 0.1 04 12 0.5 0.1 0.3 12 03 0.2 0.3 12
51 4.0 4.6 2 47 43 45 2 3.6 1
1,1,1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1
( 28 18 23 2 21 18 20 2 0.8 1
( 5 3 4 2 3 3 3 2 1 1
( ) -12 -17 -15 2 -10 -17 -14 2 -0.7 1
0 0 0 4 2 0 1 4 2 1 2 2
1,1 <0.0100 1 <0.0100 1
) 320 9.8 20.5 12 278 9.8 19.2 12 31.0 6.0 183 12
(BOD)
(CoD)
vy (50mm
)
(n/ml)

20



25(2013) )
]
40 - 015 40 - 015 40 - 016
[ ] 02 - 00 [ ] 03 - 00 [ ] 01 - 01
[ ] [ ] [ ]
[ ] [ [
[1 1,310 (mB) [1 3,256 (mB) [1 13,233(B)
1,2
@ )
<0.06 1
0.003 1
0.010 1
04 0.2 0.3 12 0.4 0.3 0.3 12 0.8 0.3 0.5 12
125 1 75 1
1,1,1
t (MTBE)
( 05 1 16 1
( 1 1 3 1
( ) -0.8 1 14 1
12 1 7 2 0 0 0 2 0 0 0 4
1,1
) 320 10.0 19.8 12 31.0 10.0 188 12 29.5 6.0 181 12
(BOD)
(CoD)
vy (50mm
(89)
(n/ml)

21



25(2013) )
[ 1 [ [ 1
40 - 016 40 - 017 40 - 017
[ 1 02 - 01 [ ] 01 - 00 [ 1 02 - 00
[ 1 [ 1 [ 1
[ 1 [ [ 1
[1 ] 5,950 (1) i ] 7,836 (B) 1 ] 9,251 (1)
1,2
@ )
<0.06 1
0.002 1
0.009 1
04 0.2 03 12 04 0.3 03 12 04 0.2 0.3 12
1,1,1
t (MTBE)
(
(
( )
4 0 1 4
1,1
) 285 9.3 18.1 12
(BOD)
(CoD)
vy (50mm )
(ss)
(n/ml)

22



25(2013)

]
40 018 40 018 40 - 019
[ ] 01 - 00 [ ] 02 - 00 [ ] 01 - 00
[ ] [ ] [ ]
[ [ ] [
[1 ] 800 (nB) [1 ] 1,500 (mB) [1 1 3,022 (mB)
<0.0015 <0.0015 <0.0015 4
<0.0002 <0.0002 <0.0002 4
<0.001 <0.001 <0.001 4
<0.005 <0.005 <0.005 4
1,2 <0.0004 <0.0004 <0.0004 4
<0.040 <0.040 <0.040 4
@ ) <0010 <0.010 <0.010 4
0.001 <0.001 <0.001 4
0.002 <0.002 <0.002 4
0.5 0.3 04 12 0.5 0.3 04 12 0.6 0.4 04 12
5.6 19 3.7 4
1,1,1 <0.030 <0.030 <0.030 4
t (MTBE) <0.002 <0.002 <0.002 4
( 22 12 16 4
( <1 <1 <1 4
( ) -12 -15 -14 4
1 0 0 4
1,1 <0.0100 <0.0100 <0.0100 4
) 28.0 70 172 12 27.0 9.0 184 12 29.5 8.1 182 12
(BOD)
(CoD)
vy (50mm
)
(n/ml)

23



25(2013) )
] ]
40 - 019 40 - 019 40 - 020
[ ] 02 - 00 [ ] 03 - 00 [ ] 01 - 01
[ 1 [ 1 [ 1
[ ] [ ] [
[1 ] 20,306 (1mB) [1 ] 4,402 (nB) [1 1 3,399 (mB)
<0.0015 <0.0015 <0.0015 4 <0.0015 <0.0015 <0.0015 4 <0.0015 <0.0015 <0.0015 2
<0.0002 <0.0002 <0.0002 4 <0.0002 <0.0002 <0.0002 4 <0.0002 <0.0002 <0.0002 2
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 2
<0.005 <0.005 <0.005 4 <0.005 <0.005 <0.005 4 <0.005 <0.005 <0.005 2
1,2 <0.0004 <0.0004 <0.0004 4 <0.0004 <0.0004 <0.0004 4 <0.0004 <0.0004 <0.0004 2
<0.040 <0.040 <0.040 4 <0.040 <0.040 <0.040 4 <0.040 <0.040 <0.040 2
(¢ ) <0.010 <0.010 <0.010 4 <0.010 <0.010 <0.010 4 0.010 0.010 0.010 2
0.002 <0.001 <0.001 0.002 <0.001 <0.001 0.001 0.001 0.001 2
0.004 <0.002 0.003 0.005 <0.002 0.003 0.003 0.002 0.003 2
05 05 05 12 0.6 04 05 12 05 05 05 2
8.7 31 52 4 2.7 22 24 4 2.8 26 27 2
1,1,1 <0.030 <0.030 <0.030 4 <0.030 <0.030 <0.030 4 <0.030 <0.030 <0.030 2
t (MTBE) <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 2
( 14 0.9 11 4 14 0.8 11 4 15 13 14 2
( <1 <1 <1 4 <1 <1 <1 4 <1 <1 <1 2
( ) -17 -19 -18 4 -1.9 -2.2 -21 4 -14 -15 -15 2
0 0 0 4 0 0 0 4
1,1 <0.0100 <0.0100 <0.0100 4 <0.0100 <0.0100 <0.0100 4 <0.0100 <0.0100 <0.0100 2
) 26.3 7.6 16.8 12 30.5 85 187 4
(BOD)
(CoD)
) (50mm 0.052 0.038 0.046 4
)
(n/ml)
417 30.6 344 4

24



25(2013) )
] ]
40 - 020 40 - 021 40 - 021
[ ] 02 - 01 [ ] 01 -o01 [ ] 02 - 01
[ ] [ ] [ ]
[ ] [ ] [
[1 ] 5,506 (1mB) [1 ] 1,832(mB) [1 1 0(mB)
<0.0015 <0.0015 <0.0015 2 <0.0015 <0.0015 <0.0015 <0.0015 <0.0015 <0.0015 4
<0.0002 <0.0002 <0.0002 2 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 4
<0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 4
<0.005 <0.005 <0.005 2
1,2 <0.0004 <0.0004 <0.0004 2
<0.040 <0.040 <0.040 2
Q@ ) <0.010 <0.010 <0.010 2
<0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.002 0.002 0.002 4
<0.002 <0.002 <0.002 0.003 0.001 0.002 0.006 0.003 0.005 4
0.8 0.5 0.6 12 0.7 0.5 0.5 04 0.4 04 4
3.6 24 30 2 41 24 33 31 22 2.6 4
1,1,1 <0.030 <0.030 <0.030 2
t (MTBE) <0.002 <0.002 <0.002 2
( 15 0.8 12 2 15 1.0 13
( <1 <1 <1 2
( ) -09 -10 -10 2 -12 -14 -13 -12 -13 -12 4
1 0 1 2 0 0 0 2 0 1 4
1,1 <0.0100 <0.0100 <0.0100 2
) 27.2 125 195 4
(BOD)
(CoD)
L) (50mm 0.026 0.015 0.022 4
)
(n/ml)
68.9 57.0 614 4

25



25(2013)

[ [ 1 [ 1
40 - 023 40 - 023 40 - 023
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ ] [ ] [ 1
[ [ ] [ ]
[1 ] 2,520 (1mB) [1 ] 415(nB) [1 1 4,198 (n8)
1,2
Q@ )
0.7 0.5 0.6 12 0.7 0.4 0.6 12 0.7 0.4 0.5 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 310 10.0 196 12 315 8.0 19.3 12 315 10.0 20.0 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

26



25(2013)

]
40 - 023 40 - 024 40 - 024
[ 1 04 - 00 [ ] 01 - 00 [ ] 02 - 00
[ ] [ ] [ ]
[ [ [ ]
[1 ] 1,817 (mB) [1 ] 3,094 (nB) [1 1 77 ()
<0.0015 1 <0.0015 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
<0.001 1 <0.001 1
<0.003 1 <0.005 1
0.6 0.3 0.5 12 0.5 0.3 04 12 05 0.3 04 12
6.6 1 41 1
1,1,1 <0.030 1 <0.003 1
t (MTBE) <0.002 1 <0.002 1
( 16 1 08 1
( <1 1 <1 1
( ) 10 1 10 1
0 1 0 1
1,1 <0.0100 1 <0.0100 1
) 33.0 10.0 20.6 12 26.9 89 16.8 12 30.2 9.2 16.7 12
(BOD)
(CoD)
vy (50mm
)
(n/ml)

27



25(2013) )
] ]
40 - 025 40 - 025 40 - 025
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ ] [ ] [ ]
[ ] [ ] [
[1 ] 5,423 () [1 1 5,423 (rB) [1 1 3,539 (nB)
<0.0015 <0.0015 <0.0015 2 <0.0015 <0.0015 <0.0015 2 <0.0015 <0.0015 <0.0015 2
0.0003 <0.0002 0.0003 2 0.0003 <0.0002 0.0003 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
<0.005 <0.005 <0.005 2 <0.005 <0.005 <0.005 2 <0.005 <0.005 <0.005 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
<0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2 0.001 <0.001 0.001 2
0.003 <0.002 0.003 2 0.003 <0.002 0.003 2 0.008 <0.002 0.005 2
0.4 03 0.4 2 04 03 0.4 2 04 0.1 0.2 2
4.0 26 33 2 4.0 2.6 33 2 2.6 22 24 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
( 18 12 15 2 18 12 15 2 15 10 13 2
( <1 <1 <1 2 <1 <1 <1 2 <1 <1 <1 2
( ) 0.1 -0.1 0.0 2 0.1 -0.1 0.0 2 -0.8 -13 -11 2
30 2 16 2 30 2 16 2 0 0 0 2
1,1 <0.0100 <0.0100 <0.0100 2 <0.0100 <0.0100 <0.0100 2 <0.0100 <0.0100 <0.0100 2
) 320 95 19.7 12 320 95 197 12 29.0 75 16.9 12
(BOD)
(CoD)
vy (50mm
(89)
(n/ml)

28



25(2013) )
] ] ]
40 - 025 40 026 40 - 026
[ 1 04 - 00 [ ] 01 - 00 [ ] 02 - 01
[ ] [ ] [ ]
[ ] [ ] [ ]
[1 ] 2,199 (mB) [1 ] 6,491 (nB) [1 1 599 (1mB)
<0.0015 <0.0015 <0.0015 2
<0.0002 <0.0002 <0.0002 2
<0.001 <0.001 <0.001 2
<0.005 <0.005 <0.005 2
1,2 <0.0004 <0.0004 <0.0004 2
<0.040 <0.040 <0.040 2
@ ) <0.010 <0010 <0.010 2
0.001 <0.001 0.001 2
0.005 <0.002 0.004 2
0.5 0.5 0.5 2 0.3 0.1 0.2 12 0.2 0.1 0.1 12
2.6 21 24 2
1,1,1 <0.030 <0.030 <0.030 2
t (MTBE) <0.002 <0.002 <0.002 2
( 15 10 13 2
( <1 <1 <1 2
( ) -09 -14 -12 2
8 0 4 2
1,1 <0.0100 <0.0100 <0.0100 2
) 30.0 9.0 187 12 320 95 197 12 28.0 6.0 174 12
(BOD)
(CoD)
vy (50mm
(89)
(n/ml)

29



25(2013)

(m8)

(m8)

(m8)

1,2
@ )
1,1,1
t (MTBE)
(
(¢
( )
1,1
)
(BOD)
(CoD)
L) (50mm )
($9)
(n/ml)

30



25(2013)

[ [ 1 [ 1
40 - 027 40 - 027 40 - 027
[ ] 04 - 00 [ ] 05 - 00 [ ] 06 - 00
[ ] [ ] [ 1
[ [ ] [ ]
[1 ] 1,170 (mB) [1 ] 533(nd) [1 1 4(B)
1,2
Q@ )
0.5 0.4 0.5 12 0.5 0.4 04 12 0.3
1,1,1
t (MTBE)
(
(
( )
1,1
) 287 118 19.9 12 295 10.8 19.2 12 137
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

31



25(2013)

[ [ [ 1
40 - 027 40 - 028 40 - 029
[ ] 07 - 00 [ ] 01 - 00 [ ] 01 - 00
[ ] [ ] [ 1
[ [ [ ]
[1 ] 4,146 (n8) [1 ] 6,038 (B) [1 1 2,345(mB)
1,2
Q@ )
0.5 0.5 0.5 12 0.3 0.2 0.2 12 05 0.2 04 12
1,1,1
t (MTBE)
(
(
( )
1,1
(@)
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

32



25(2013) )
[ [ 1 [ 1
40 - 030 40 - 038 40 - 040
[ ] 01 - 02 [ ] 01 - 00 [ ] 01 - 01
[ ] [ ] [ 1
[ [ ] [ ]
[1 ] 3,169 (mB) [1 ] 9,149 (nB) [1 1 489(nB)
1,2
Q@ )
<0.06 1
<0.001 1
<0.002 1
0.5 0.1 0.3 12 03 <0.1 0.1 12 0.6 04 0.5 12
120 1 153 1
1,1,1
t (MTBE)
¢ 0.6 1 16 1
( 1 1 2 1
( ) -06 1 -03 1
24 0 14 4 6 1
1,1
) 310 55 17.0 12
(BOD)
(CoD)
vy (50mm
(8S)
(n/ml)

33



25(2013) )
[ ] [ ] [ ]
40 - 040 40 - 041 40 - 042
[ ] 01 - 02 [ ] 01 - 00 [ ] 01 - 00
[ ] [ ] [ ]
[ ] [ ] [ ]
[1 ] 2,063 (mB) [1 ] 5,075 (nB) [1 1 1,091 (B)
1,2
@ )
<0.06 1
<0.001 1
<0.002 1
0.7 0.3 0.5 12 0.2 0.1 0.2 12 05 0.1 0.2 12
145 1 49 1 10.1 1
1,1,1
t (MTBE)
( 18 1 13 1 12 1
( 1 1 2 1 5 1
( ) -04 1 -0.6 1 -11 1
0 1 2 2 2 2 0 0 0 3
1,1
) 285 8.0 17.6 12 29.0 9.2 18.2 12 295 70 174 12
(BOD)
(CoD)
L) (50mm 0.019 0.002 0.012 12
)
(n/ml)

34



25(2013) )
[ 1 [ 1 [
40 - 042 40 - 042 40 - 042
[ ] 02 - 00 [ ] 03 - 00 [ ] 04 - 00
[ ] [ ] [ 1
[ 1 [ ] [
[1 3,731 (mB) [1 ] 2,166 (mB) [1 2,104 (B)
1,2
Q@ )
0.2 0.2 0.2 12 0.2 0.1 0.1 12 0.2 0.1 0.2 12
19.0 1 116 1 95 1
1,1,1
t (MTBE)
( 0.3 1 0.4 1 0.6 1
( 1 1 1 1 1 1
( ) -14 1 -14 1 -13 1
4 2 3 3 87 0 30 3 5 2 3 3
1,1
) 283 115 191 12 29.0 8.0 174 12 30.0 7.0 18.3 12
(BOD)
(CoD)
vy (50mm
(89)
(n/ml)

35



25(2013) )
] ] ]
40 - 044 40 - 044 40 - 044
[ ] 01 - 00 [ ] 02 - 01 [ ] 02 - 02
[ ] [ ] [ ]
[ ] [ ] [ ]
[1 616 (nB) [1 ] 862 (nB) [1 1 2,243 (B)
1,2
@ )
0.5 0.2 04 12 0.7 0.3 0.5 12 0.7 0.3 0.5 12
57.1 155 36.3 2 117 5.0 84 2 9.0 4.6 6.8 2
1,1,1
t (MTBE)
( 12 0.6 0.9 2 13 10 12 2 13 10 12 2
( 1 0 1 2 1 <1 1 2 1 <1 1 2
( ) -18 -21 -20 2 -12 -18 -15 2 -13 -18 -16 2
0 1 0 1 1 1
1,1
) 29.0 6.0 16.3 12 26.0 70 159 12 270 8.0 164 12
(BOD)
(CoD)
vy (50mm
)
(n/ml)

36



25(2013) )
[ 1 [ 1 [ 1
40 - 044 40 - 054 40 - 058
[ ] 02 - 03 [ ] 01 - 00 [ ] 01 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
[1 291 (mB) 1 ] 2,623(8) 1 1 73 ()
1,2
@ )
0.001
0.005
07 03 05 12 02
94 40 6.7 2
1,1,1
t (MTBE)
( 12 11 12 2
(¢ 1 <1 1 2
( ) -11 -16 -14 2
2 1
1,1
) 280 100 174 12
(BOD)
(CoD)
vy (50mm
($9)
(n/ml)

37



25(2013)

[ 1 [ 1 [ 1
40 - 058 40 - 058 40 - 058
[ ] 02 - 00 [ ] 03 - 00 [ ] 04 - 00
[ ] [ ] [ 1
[ 1 [ ] [ ]
[1 ] 527 (m8) [1 ] 615(nB) [1 1 63 (mB)
1,2
Q@ )
0.001 1 0.001 1 <0.001
0.005 1 0.005 1 0.004
0.3 1 04 1 04
1,1,1
t (MTBE)
(
(
( )
1,1
(@)
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

38



25(2013)

[ 1 [ 1 [ 1
40 - 058 40 - 058 40 - 058
[ ] 05 - 00 [ ] 06 - 00 [ ] 07 - 00
[ ] [ ] [ 1
[ 1 [ ] [ ]
[1 ] 465 (mB) [1 ] 133(mB) [1 1 414(n8)
1,2
Q@ )
<0.001 1 <0.001 1 <0.001
0.004 1 0.004 1 0.005
0.2 1 0.1 1 04
1,1,1
t (MTBE)
(
(
( )
1,1
(@)
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

39



25(2013)

[ 1 [ 1 [ 1
40 - 058 40 - 058 40 - 058
[ ] 08 - 00 [ ] 09 - 00 [ ] 10 - 00
[ ] [ ] [ 1
[ 1 [ ] [ ]
[1 ] 105 (1rB) [1 ] 63 (mB) [1 1 386(1mB)
1,2
Q@ )
<0.001 1 <0.001 1 <0.001
0.004 1 <0.002 1 0.002
0.5 1 0.3 1 0.3
1,1,1
t (MTBE)
(
(
( )
1,1
(@)
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

40



25(2013)

[ 1 [ [ 1
40 - 058 40 - 058 40 - 058
[ ] 11 - 00 [ 1 12 - 00 [ ] 13 - 00
[ ] [ ] [ 1
[ 1 [ [ ]
[1 ] 37 (mB) [1 ] 203(nB) [1 1 504 (mB)
1,2
Q@ )
<0.001 1 0.001 1 0.001
<0.002 1 0.005 1 0.006
0.5 1 0.3 1 0.2
1,1,1
t (MTBE)
(
(
( )
1,1
(@)
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

2



25(2013)

[ 1 [ [
40 - 058 40 - 058 40 - 067
[ 1 14 - 00 [ ] 15 - 00 [ ] 01 - 00
[ ] [ ] [ 1
[ 1 [ [
[1 ] 2,141 (mB) [1 ] 84 (nB) [1 1 3,268(mB)
1,2
Q@ )
0.001 1 <0.001 1
0.004 1 0.007 1
0.5 1 0.3 1
1,1,1
t (MTBE)
(
(
( )
1,1
) 319 838 194 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

42



25(2013)

[ [ [ 1
40 - 072 40 - 075 40 - 075
[ ] 01 - 00 [ ] 01 - 00 [ ] 02 - 01
[ ] [ ] [ 1
[ [ [ ]
[1 ] 3,468 (B) [1 ] 4,937 (nB) [1 1 948 (mB)
1,2
Q@ )
0.6 0.1 04 12 0.5 0.3 04 12 05 0.3 0.3 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 27.9 93 186 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

43



25(2013) )
[ [ 1 [
40 - 075 40 - 080 40 - 080
[ ] 02 - 02 [ ] 01 - 00 [ ] 02 - 00
[ 1 [ 1 [ 1
[ [ 1 [
[1 ] 2,615 (n8) 1 ] 2,873(m8) 1 (m8)
1,2
@ )
06 03 04 12 05 0.1 03 12 04 0.1 03 12
52 1 46.6 1
1,1,1
t (MTBE)
( 21 1 03 1
( 2 1 2 1
( ) -0.9 1 _04 1
42 1 13 1
1,1
() 240 70 153 12 240 130 17.3 12
(BOD)
(CoD)
vy (50mm
($9)
(n/ml)

44



25(2013)

00
3,470 (B)
1,2
Q@ )
0.3 0.4
76
1,1,1
t (MTBE)
( 06 1
( 2 1
( ) -12 1
0 0 2
1,1
) 9.0 184
(BOD)
(CoD)
vy (50mm
(8S)

(n/ml)




25(2013)

[ [ [ 1
40 - 082 40 - 082 40 - 082
[ ] 02 - 00 [ ] 03 - 00 [ ] 04 - 00
[ ] [ ] [ 1
[ [ [ ]
[1 ] 1,900 (B) [1 ] 57 (mB) [1 1 480(n8)
1,2
Q@ )
0.6 0.1 04 12 0.6 0.3 04 12 0.6 0.2 0.3 12
1,1,1
t (MTBE)
(
(
( )
0 1 0 1 2 1
1,1
(@)
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

46



25(2013) )
[ 1 [ 1 [
40 - 082 40 - 082 40 - 082
[ ] 05 - 00 [ ] 06 - 00 [ ] 07 - 00
[ ] [ ] [ 1
[ 1 [ ] [
[1 1,090 (B) [1 ] 50 (mB) [1 1 50 (m8)
1,2
Q@ )
0.6 <0.1 04 12 0.9 0.2 0.5 12 0.9 0.2 0.5 12
36.7 1 8.2 1 10.5 8.2 9.2 5
1,1,1
t (MTBE)
( 11 1 09 1 <02 1
( 3 1 <1 1 2 1
( ) -03 1 -18 1 -12 1
120 1 2 1 15 1
1,1
) 30.0 3.0 19.2 12 310 10.0 19.8 12 320 7.0 18.3 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

47



25(2013) )
1 1
40 - 082 40 - 082 40 - 083
[ 1 08 - 00 [ ] 09 - 00 [ 1 01 - 00
[ 1 [ 1 [ 1
[ ] [ [ 1
[1 ] 861 (IB) [1 1 1,000 (m8) 1 1 2,120(rvB)
1,2
@ )
05 0.2 0.4 12 0.9 0.2 05 12 0.6 0.6 0.6 12
25.6 1 105 8.2 9.2 5 8.3 1
1,1,1
t (MTBE)
( 11 1 <0.2 1 <0.2 1
( 1 1 2 1 1 1
( ) -1.0 1 -12 1 0.0 1
2 1 15 1 0 1
1,1
( ) 320 30 174 12 320 7.0 18.3 12 280 110 18.8 12
(BOD)
(CoD)
vy (50mm
(ss)
(n/ml)

48



25(2013)

1,2

(¢

1,1

)

w)
)

)
(MTBE)
)
(BOD)
(CoD)
(50mm )

(n/ml)

49




25(2013)

00

1,227 (mB)
1,2
@ )
03 04
185
1,1,1
t (MTBE)
( 08 1
( 3 1
( ) -0.8 1
0 1
1,1
) 9.0 189
(BOD)
(Ccop)
L) (50mm )
($9)
(n/ml)

50



25(2013) )
1
40 087 40 089 40 - 089
[ ] 02 - 00 [ ] 01 - 00 [ ] 02 - 00
[ [ 1 [ 1
[ ] [ [
[1 ] 700 (mB) 1 9,263 (8) 1 1 2,809 (n8)
<0.0015 1 <0.0015 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
<0.020 1 <0.020 1
@ ) <0.010 1 <0.010 1
<0.06 <0.06 <006 2 <0.06 <0.06 <006 2
0.003 0.001 0.002 2 <0.001 <0.001 <0.001 2
0.010 0.006 0.008 2 0.006 0.005 0.006 2
05 03 04 12 06 0.1 04 12 04 0.1 03 12
19.6 1 10.8 4.1 75 2 117 4.6 8.2 2
1,1,1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1
( 12 1 29 0.8 19 2 15 1.0 13 2
( <1 1 5 3 4 2 4 3 4 2
( ) -1.2 1 -11 -12 -1.2 2 -03 -06 -05 2
0 1 12 0 3 4 1 0 1 4
1,1 <0.0100 1 <0.0100 1
) 28.0 9.0 18.7 12 295 8.0 18.1 12 29.0 8.0 18.2 12
(BOD)
(CoD)
vy (50mm
($9)
(n/ml)
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25(2013) )
] ] ]
40 - 092 40 - 093 40 - 093
[ ] 01 - 00 [ ] 01 - 00 [ ] 02 - 00
[ ] [ ] [ ]
[ ] [ ] [ ]
[1 ] 1,448 (mB) [1 ] 1,389 (mB) [1 1 355(1mB)
1,2
@ )
0.5 0.2 04 12 0.4 0.2 0.3 12 0.6 0.2 0.5 12
71 1 30.2 1 231 1
1,1,1
t (MTBE)
( 0.8 1 0.5 1 0.4 1
( 3 1 2 1 3 1
( ) -14 1 -12 1 -0.7 1
0 0 0 4 46 4 19 4 2 0 2 4
1,1
) 26.0 8.0 18.6 12 20.0 5.0 126 12 16.0 5.0 123 12
(BOD)
(CoD)
vy (50mm )
)
(n/ml)
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25(2013) )
1 1
40 - 093 40 - 093 40 - 094
[ ] 03 - 00 [ ] 04 - 00 [ ] 01 - 00
[ ] [ ] [ 1
[ 1 [ 1 [
[1 ] 150 () [1 1 564 (B) [1 1 82 (nB)
1,2
@ )
<0.06 1
<0.001 1
<0.002 1
0.9 0.2 0.5 12 0.5 0.2 0.3 12 04 0.3 0.3 12
52.5 1 49 1 34 1
1,1,1
t (MTBE)
( 0.3 1 17 1 09 1
( 2 1 2 1 <1 1
( ) -10 1 -14 1 -15 1
4 0 2 4 1 0 0 4 63 2 26 4
1,1
) 25.0 6.0 139 12 25.0 4.0 135 12 298 9.3 185 12
(BOD)
(CoD)
w) (50mm
(89)
(n/ml)
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25(2013) )
] ]
40 - 094 40 - 096 40 - 096
[ ] 02 - 00 [ ] 01 - 00 [ ] 02 - 00
[ ] [ ] [ ]
[ ] [ [ ]
[1 ] 1,628 (mB) [1 17,111(n®) [1 1 50551(m8)
<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 0.003 1 0.005 1
04 0.3 04 12 0.6 0.4 0.5 12 0.7 0.5 0.6 12
48 1 5.7 2.7 3.6 4 114 8.2 9.8 4
1,1,1
t (MTBE)
( 12 1
( 1 1 1 1 2 1
( ) -11 1 -05 -10 -08 4 -03 -09 -0.6 4
25 0 12 4 0 0 4 8 0 2 4
1,1
) 310 8.0 181 12 318 9.8 19.5 12 330 8.0 185 12
(BOD)
(CoD)
vy (50mm 0.058 0.044 0.052 4 0.067 0.053 0.060 4
)
(n/ml)
56.0 46.0 510 4
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25(2013)

[ [ [ 1
40 - 096 -
[ 1 03 - 00 [ [ ] -
[ 1 [ [ 1
[ [ [ 1
[1 1 5,803 (B) [1 () [1 ] (m8)
<0.001 1
1,2
@ )
<0.06 1
<0.001 1
0.002 1
07 05 06 12
146 51 85 4
1,1,1
t (MTBE)
(
(¢ 1
( ) -05 -09 -07 4
0 0 4
1,1
) 310 90 19.4 12
(BOD)
(CoD)
w) (50mm 0064 0046 0055 4
(ss)
(n/ml)
71.0 59.0 64.0 4
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