26(2014) )
[ ] [
40 - 001 40 001 40 001
[ ] 01 - 01 [ ] 02 - 01 [ ] 03 - 01
[ ] [ ] [ ]
[ 1 [ [
[1 1 3,323 (mB) [1 1 142,922(nB) [1 1 16,479(mB)
1,2
@ )
<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 0.003 <0.001 <0.001 4 0.003 0.001 0.001 4
0.6 03 04 12 0.7 04 0.6 12 0.7 05 0.6 12
5.0 4.0 5.0 4 6.0 30 5.0 4 10.0 4.0 6.0 4
1,1,1
t (MTBE)
(
(
( ) -17 -1.9 -18 4 -16 -18 -17 4 -15 -1.9 -16 4
4 1 3 4 1 0 0 4 1 0 0 4
1,1
) 248 8.6 17.9 12 233 105 176 12 26.1 10.9 183 12
(BOD)
(CoD)
(%) (50mm 0.075 0.040 0.055 12 0.050 0.030 0.040 12 0.045 0.020 0.035 12
(ES))
(n/ml)
29.0 220 26.0 4 340 270 30.0 4 370 29.0 330 4




26(2014)

[ [
40 001 40 001 40 - 002
[ ] 04 - 01 [ ] 05 - 01 [ ] 01 - 00
[ ] [ ] [ ]
[ [ [
[1 1 97,307 (mB) [1 ] 49,465(n8) [1 I 67,496 (nB)
<0.0002 <0.0002 <0.0002 12
<0.0002 <0.0002 <0.0002 12
0.002 <0.001 <0.001 12
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 0.002 4 <0.001 <0.001 <0.001 4
0.005 0.001 0.003 4 0.003 0.002 0.003 4 <0.002 <0.002 <0.002 4
10 05 0.7 12 0.8 0.3 0.6 12 0.5 04 0.5 12
7.0 5.0 6.0 4 11.0 7.0 9.0 4 56 15 33 12
1,1,1 <0.001 <0.001 <0.001 4
t (MTBE) <0.002 <0.002 <0.002 4
(
( <1 <1 <1 12
( ) -0.9 -18 -13 4 -0.8 -1.0 -0.9 4 -0.7 -14 -11 12
1 0 0 4 0 0 0 4 2 <1 <1 12
1,1 <0.0100 <0.0100 <0.0100 4
) 225 104 172 12 274 104 194 12 255 88 17.8 12
(BoD)
(CoD)
) (50mm 0.070 0.045 0.060 12 0.070 0.040 0.055 12 0.035 0.022 0.030 12
(ES))
(n/ml)
74.0 34.0 54.0 4 86.0 66.0 76.0 4 59.2 385 50.2 12
294 16.0 232 12




26(2014)

[ [ 1
40 - 002 40 - 002 40 - 002
[ ] 02 - 01 [ ] 03 - 00 [ ] 04 - 00
[ ] [ ] [ ]
[ [ 1 [
[1 1 75,649 (mB) [1 ] 61,432(B) [1 I 75,197 (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
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 0.002 <0.002 <0.002 4
0.5 04 04 12 0.5 0.4 04 12 0.7 03 0.4 12
36 18 25 12 29 17 23 12 29 18 22 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
(
( <1 <1 <1 12 <1 <1 <1 12 <1 <1 <1 12
( ) -1.2 -19 -16 12 -14 -18 -1.6 12 -1.2 -18 -14 12
<1 <1l <l 12 <1l <1l <l 12 2 <1l <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
) 24.7 9.0 17.0 12 26.0 9.7 18.1 12 25.0 9.1 175 12
(BOD)
(CoD)
) (50mm 0.048 0.030 0.037 12 0.039 0.024 0.029 12 0.035 0.017 0.028 12
(ES))
(n/ml)
322 18.2 276 12 334 256 305 12 376 226 32.6 12
11.9 6.2 89 12 85 75 8.0 12 75 52 6.5 12




26(2014)

[ [
40 - 002 40 - 003 40 - 003
[ ] 05 - 00 [ ] 01 - 00 [ ] 02 - 00
[ ] [ ] [ ]
[ [ [
[1 1 10,327 (nB) [1 ] 1,338(nB) [1 I 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 0.004 <0.001 0.001 4 <0.001 <0.001 <0.001 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 0.004 <0.001 0.001 4 <0.001 <0.001 <0.001 4
(@ ) <0.006 <0.006 <0.006 4 <0.005 <0.005 <0.005 4 <0.005 <0.005 <0.005 4
<0.06 <0.06 <0.06 4 <0.04 <0.04 <0.04 4 <0.04 <0.04 <0.04 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 0.001 <0.001 <0.001 4 0.001 <0.001 <0.001 4
0.6 04 04 12 0.5 0.3 04 12 0.7 04 0.5 12
34 12 20 12 33 19 24 4 4.0 26 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) <0.002 <0.002 <0.002 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
(
( <1 <1 <1 12 <1 <1 <1 4 <1 <1 <1 4
( ) -13 -16 -15 12 -03 -0.6 -05 4 -0.6 -09 -0.8 4
<1 <1 <1 12 510 34 176 4 32 1 13 4
1,1 <0.0100 <0.0100 <0.0100 4 <0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4
) 27.0 112 193 12 295 115 20.2 12 26.6 10.0 185 12
(BOD)
(CoD)
) (50mm 0.036 0.024 0.028 12
(ES))
(n/ml)
331 26.7 309 12
9.1 6.4 7.7 12




26(2014) )
[ 1 [ 1
40 - 003 40 - 004 40 - 004
[ ] 03 - 00 [ ] o1 - 01 [ ] 02 - 01
[ ] [ ] [ ]
[ 1 [ 1 [
[1 1 15,233 (B) [1 ] 60,490(rB) [1 I 14,430(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
1,2 <0.0004 <0.0004 <0.0004 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
<0.04 <0.04 <0.04 4 <0.04 <0.04 <0.04 4 <0.04 <0.04 <0.04 4
0.001 <0.001 <0.001 4 0.001 <0.001 <0.001 4 0.002 <0.001 0.001 4
0.008 0.003 0.006 4 0.004 0.002 0.003 4 0.005 0.002 0.004 4
<0.01 <0.01 <0.01 4 <0.01 <0.01 <0.01 4
0.6 04 05 12 0.5 0.3 04 12 0.5 04 0.5 12
21 08 14 4 35 29 32 4 37 30 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 4 <1 <1 <1 12 <1 <1 <1 12
( ) -0.5 -11 -09 4 -12 -15 -14 4 -11 -14 -13 4
14 0 8 4 46 0 7 12 16 0 3 12
1,1 <0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4
) 28.0 10.0 194 12 26.5 9.7 18.2 12 26.5 111 19.0 12
(BOD)
(CoD)
) (50mm
(ES))
(n/ml)
449 28.0 36.4 4 38.6 33.0 35.8 4 395 313 36.6 4




26(2014) )
[ 1 [
40 - 004 40 005 40 005
[ ] 02 - 02 [ ] 01 - 00 [ ] 02 - 00
[ 1 [ 1 [ 1
[ 1 [ [
[1 1 4,089 (mB) [1 8,540 (1rB) [1 I 5,157 (B)
<0.0010 <0.0010 <0.0010 4
<0.0002 <0.0002 <0.0002 4
<0.001 <0.001 <0.001 4
1,2 <0.0002 <0.0002 <0.0002 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
0.002 <0.001 <0.001 4 0.004 0.002 0.003 2 0.004 0.002 0.003 2
0.004 0.002 0.003 4 0.006 0.004 0.005 2 0.006 0.004 0.005 2
<0.01 <0.01 <0.01 4
0.5 04 05 12 0.8 0.3 0.6 12 0.8 03 0.6 12
3.6 29 32 4 9.0 58 74 4 9.0 58 74 4
1,1,1 <0.001 <0.001 <0.001 4
t (MTBE) <0.001 <0.001 <0.001 4
( 23 11 16 4 23 11 1.6 4
( <1 <1 <1 12 3 2 3 4 3 2 3 4
( ) -12 -14 -14 4 -0.8 -15 -11 4 -0.8 -15 -11 4
5 0 1 12 0 0 0 2 0 0 0 2
1,1 <0.0010 <0.0010 <0.0010 4
) 272 85 17.7 12 262 104 185 12 26.2 104 185 12
(BOD)
(CoD)
) (50mm
(ES))
(n/ml)
39.0 327 35.0 4




26(2014) )
[ [
40 005 40 005 40 - 006
[ ] 03 - 00 [ 1 04 - 00 [ 1 01 - 00
[ 1 [ 1 [ 1
[ [ [
[ 1 1908 (n®) I 1 2079(n) [ 1 9668(nd)
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
0.004 0.002 0.003 2 0.002 <0.001 0.001 2 0.003 <0.001 0.002 2
0.006 0.004 0.005 2 0.006 <0.002 0.003 2 0.008 0.003 0.006 2
0.8 03 0.6 12 0.8 0.5 0.7 12 0.8 0.3 05 12
9.0 5.8 74 4 4.1 37 38 4 838 6.3 76 2
1,1,1 <0.030 <0.030 <0.030 12
t (MTBE) <0.002 <0.002 <0.002 12
( 23 11 1.6 4 2.0 0.9 15 4 29 12 21 2
( 3 2 3 4 3 1 2 4 2 2 2 2
( ) -0.8 -15 -11 4 -14 -1.9 -16 4 -04 -0.7 -0.6 2
0 0 0 2 0 0 0 2 0 0 0 2
1,1
) 26.2 104 185 12 243 79 16.4 12 26.0 9.0 17.7 12
(BOD)
(cop)
(uv) (50mm 0.082 0.044 0.061 12
(ED)

(n/ml)




26(2014) )
[ 1 [ 1 1
40 - 006 40 - 006 40 006
[ ] 02 - 00 [ ] 03 - 00 [ ] 04 - 00
[ 1 [ 1 [
[ 1 [ 1 [ 1
[1 1 6,085 (nB) [1 ] 8,544 (1rB) [1 I (m8)
1,2 <0.0004  <00004  <0.0004 12 <00004 | <0.0004  <0.0004 12
<0020 <0.020 <0.020 12 <0.020 <0.020 <0020 12
@ )
<0.06 1 <0.06 <006 <0.06 2
<0.001 1 0.002 <0.001 0,001 2
<0002 1 0.006 0.002 0004 2
05 02 03 12 10 03 05 12
97 1 51 34 43 2
1,1,1 <0030 <0.030 <0.030 12 <0.030 <0.030 <0030 12
t (MTBE) <0002 <0.002 <0002 12 <0.002 <0.002 <0002 12
( 07 1 22 15 19 2
( <1 1 3 2 3 2
( ) -11 1 -13 -14 -14 2
0 1 0 0 0 2
1,1
) 260 85 17.3 12 240 85 173 12
(BOD)
(cop)
w) (50mm 0.065 0030 0045 12 0.058 0039 0050 12
(ED)

(n/ml)




26(2014) )
[ 1 [ 1
40 - 006 40 - 006 40 - 006
[ ] 05 - 00 [ 1 06 - 00 [ ]1 07 - 01
[ 1 [ 1 [ 1
[ ] [ ] [
[ 1 420 (nB) I 1 3391(nB) [ 1 5957(nB)
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 0.003 0.004 2
<0.002 1 0.017 0.003 0.010 2 0.014 0.006 0.010 2
0.8 0.2 05 12 0.8 0.3 05 12 1.0 05 0.7 12
355 1 47 4.0 44 2 6.8 6.3 6.6 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
( 15 1 24 18 21 2 17 12 15 2
( 2 1 2 2 2 2 3 3 3 2
( ) -1.0 1 -0.5 -0.6 -0.6 2 -1.2 -1.2 -12 2
0 1 2 0 1 2 0 0 0 2
1,1
) 25.0 12.0 185 12 265 10.0 176 12 245 85 16.1 12
(BOD)
(cop)
) (50mm 0.027 0.021 0.024 12 0.082 0.048 0.057 12 0.096 0.028 0.044 12
(ED)

(n/ml)




26(2014) )
[ ] [ ]
40 - 006 40 - 006 40 - 006
[ ] 08 - 00 [ ] 08 - 01 [ ] 09 - 00
[ ] [ ] [ ]
[ 1 [ 1 [
[1 1 1,644 (mB) [1 99 (nB) [1 ] 2,170(B)
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 0.002 1
07 04 05 12 10 0.6 07 12 03 0.1 02 12
6.6 1 9.6 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
( 12 1 08 1 14 1
( 2 1 2 1 1 1
( ) -09 1 -05 1 -03 1
4 1 0 1 2 1
1,1
) 25.0 9.0 17.0 12 255 85 16.9 12 27.0 95 181 12
(BOD)
(CoD)
(%) (50mm 0.041 0.015 0.025 12 0.018 0.004 0.011 12 0.096 0.035 0.045 12
(ES))
(n/ml)

10



26(2014) )
[ ] [
40 - 006 40 006 40 - 006
[ ] 10 - 00 [ ] 11 - 00 [ ] 12 - 00
[ ] [ [ ]
[ 1 [ [
1 1 1420(n®) [ ] (n8) [1 ] 588 ()
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
0.7 03 05 12 0.7 0.2 04 12
6.5 58 6.2 2 25 19 2.2 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 03 1
( 2 1 3 1
( ) -13 -13 -13 2 -0.6 -0.8 -0.7 4
2 1 0 0 0 2
1,1
) 26.3 95 17.7 12 245 11.0 178 12
(BOD)
(CoD)
(%) (50mm 0.053 0.028 0.038 12 0.016 0.005 0.011 12
(ES))
(n/ml)

11



26(2014) )
[ 1 [ [ 1
40 - 007 40 - 007 40 - 007
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ 1 [ 1 [ 1
[ 1 [ [ ]
[1 1 8,331 (1mB) [1 ] 2,612(mB) [1 ] 1,128 (B)
1,2
@ )
<0.06 1 <0.06 1
0.003 1 0.003 1
0.008 1 0.014 1
0.7 04 05 12 0.6 03 0.5 12 0.8 03 0.5 12
4.6 1 5.0 1
1,1,1
t (MTBE)
( 23 1 29 1
( 3 1 3 1
( ) -05 1 -06 1
6 1 0 1
1,1
) 26.1 10.8 18.9 12 26.6 9.0 180 12 25.0 11.6 187 12
(BOD)
(CoD)
v (50mm
(ES))
(n/ml)

12



26(2014) )
[ [ 1 [ 1
40 - 008 40 - 008 40 - 008
[ ] 01 - 01 [ ] 01 - 02 [ ] 01 - 03
[ 1 [ 1 [ 1
[ [ 1 [ ]
[1 1 10,633 (mB) [1 ] 930(n8) [1 ] 695 (mB)
1,2
@ )
0.3 0.2 03 12 0.3 02 0.3 12 0.3 0.2 0.3 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 26.1 111 18.3 12 26.1 111 183 12 26.1 111 183 12
(BOD)
(CoD)
(W) (50mm
(ES))
(n/ml)

13



26(2014) )
[ [ 1 [ 1
40 - 008 40 - 008 40 - 008
[ ] 02 - 01 [ ] 02 - 02 [ ] 02 - 03
[ 1 [ 1 [ 1
[ [ 1 [ ]
[1 1 677 (mB) [1 ] 1,593 (mB) [1 ] 1,873(B)
1,2
@ )
0.3 0.2 03 12 0.3 02 0.3 12 0.3 0.2 0.3 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 19.0 17.7 18.2 12 19.0 177 182 12 19.0 17.7 182 12
(BOD)
(CoD)
(W) (50mm
(ES))
(n/ml)

14



26(2014) )
[ [ 1 [
40 - 008 40 - 009 40 - 009
[ ] 03 - 01 [ ] 01 - 00 [ ] 02 - 00
[ 1 [ 1 [ 1
[ [ 1 [
[1 1 5,452 (1mB) [1 ] 3,031(nB) [1 ] 674 (nB)
1,2
@ )
<0.06 1
0.002 1
0.004 1
0.3 0.2 03 12 0.4 01 0.3 12 0.4 0.1 0.3 12
7.8 39 5.9 2 4.9 1
1,1,1
t (MTBE)
( 38 14 2.6 2 22 1
¢ 3 2 3 2 2 1
( ) -06 -08 -07 2 -10 1
1 0 0 4 1 0 0 4
1,1
) 283 9.7 184 12 270 85 183 12 255 75 170 12
(BOD)
(CoD)
v (50mm
(ES))
(n/ml)

15



26(2014) )
[ [ 1 [ 1
40 - 009 40 - 009 40 - 009
[ ] 03 - 01 [ ] 03 - 02 [ 1 04 - 00
[ 1 [ 1 [ 1
[ [ 1 [ ]
[1 1 1,712 (mB) [1 ] 3,216 (B) [1 ] 720(mB)
1,2
@ )
0.6 0.2 03 12 0.5 01 0.3 12 0.4 0.1 0.3 12
10.2 1
1,1,1
t (MTBE)
( 21 1
( 1 1
( ) -07 1
2 0 0 4 9 4 6 4 43 3 15 4
1,1
) 265 55 16.4 12 265 85 174 12 27.0 7.0 181 12
(BOD)
(CoD)
v (50mm
(ES))
(n/ml)

16



26(2014) )
[ 1 [ 1 [
40 - 009 40 - 009 40 - 010
[ ] 05 - 00 [ ] 06 - 00 [ ] 01 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [
1 ] 989 (m8) [1 ] 1,774 (n8) 1 ] 6,037 ()
1,2
@ )
<001 <0.01 <001 6
03 02 02 12 08 0.2 04 12 04 02 03 12
224 1 37 1
1,1,1
t (MTBE)
( 06 1 08 1
( <1 1 <1 1
( ) -12 1 -13 1
14 4 10 4 0 0 0 4
1,1
() 26.0 9.0 188 12 26.0 8.0 180 12 264 102 186 12
(BOD)
(cop)
L) (50mm )
(ED)
(n/ml)
40.0 280 340 12

17



26(2014) )
[ 1 1
40 - 010 40 - 011 40 - 012
[ ] 02 - 00 [ ] 01 - 00 [ ] 01 - 00
[ 1 [ 1 [ 1
[ [ 1 [ 1
[1 1 1,224 (nB) [1 ] 6,760 (nB) [1 I 1,240 (n8)
<0.0010 <0.0010 <0.0010 4
<0.0002 <0.0002 <0.0002 4
<0.001 <0.001 <0.001 4
1,2 <0.0002 <0.0002 <0.0002 4
<0.001 <0.001 <0.001 4
@ )
<0.04 <0.04 <0.04 4
0.4 0.2 0.3 12 0.8 04 0.5 12
1,1,1 <0.001 <0.001 <0.001 4
t (MTBE) <0.001 <0.001 <0.001 4
(
( <1 <1 <1 12
( )
9 0 1 12
1,1 <0.0010 <0.0010 <0.0010 4
() 252 89 183 12
(BOD)
(CoD)
) (50mm
(8S)
(n/ml)
71.0 58.0 65.0 12

18



26(2014) )
[ [ 1 [ 1
40 - 012 40 - 012 40 - 013
[ ] 02 - 00 [ ] 03 - 00 [ ] 01 - 00
[ 1 [ 1 [ 1
[ [ 1 [ ]
[1 1 3,697 (mB) [1 ] 6,349 (mB) [1 ] 10,424(nB)
1,2
@ )
0.5 03 04 12 0.6 04 0.5 12 0.4 0.1 0.3 365
1,1,1
t (MTBE)
(
(
( )
1,1
() 265 9.0 178 12
(BOD)
(CoD)
(W) (50mm
(ES))
(n/ml)

19



26(2014)

[ [
40 014 40 014 40 015
[ ] 01 - 00 [ ] 02 - 00 [ ] 01 - 00
[ 1 [ 1 [ 1
[ [ [
[1 2,235 (nB) [1 12,417(nB) [1 1,253 (n8)
<0.0015 1 <0.0015 1
<0.0002 1 <0.0002 1
<0.001 1 <0.001 1
1,2 <0.0004 1 <0.0004 1
<0.020 1 <0.020 1
(¢ ) <0.010 1 <0.010 1
<0.06 <0.06 <0.06 2 <0.06 <0.06 <0.06 2
0.004 0.004 0.004 2 0.004 0.003 0.004 2
0.012 0.006 0.009 2 0.012 0.005 0.009 2
0.6 0.2 04 12 0.8 0.1 04 12 03 0.2 02 12
3.2 31 32 2 49 39 44 2 3.6 1
1,1,1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1
( 3.2 20 26 2 17 15 16 2 0.6 1
( 3 2 3 2 4 3 4 2 <1 1
( ) -0.9 -13 -11 2 -11 -15 -13 2 -11 1
0 0 0 4 0 0 0 4 6 0 3 2
1,1 <0.0100 1 <0.0100 1
) 28.0 8.0 17.7 12 265 9.0 1838 12 28.0 4.0 16.9 12
(BOD)
(CoD)
) (50mm
(ES))
(n/ml)

20



26(2014) )
[ 1 [ [
40 - 015 40 - 015 40 - 016
[ ] 02 - 00 [ ] 03 - 00 [ ] 01 - 01
[ 1 [ 1 [ 1
[ 1 [ [
[1 1 1,101 (mB) [1 3,184 (nB) [1 12,865(rB)
1,2
@ )
0.06 1
0.003 1
0.020 1
0.3 0.2 0.2 12 0.3 02 0.3 12 0.7 03 0.6 12
11.2 1 5.0 1
1,1,1
t (MTBE)
( 09 1 21 1
( <1 1 2 1
( ) -0.7 1 -19 1
66 0 33 2 0 0 0 2 30 0 8 4
1,1
) 28.0 9.0 18.8 12 26.0 10.0 183 12 26.5 6.0 171 12
(BOD)
(CoD)
v (50mm
(ES))
(n/ml)

21



26(2014) )
[ 1 [ 1 [ 1
40 - 016 40 - 017 40 - 017
[ ] 02 - 01 [ ] 01 - 00 [ ] 02 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [ ]
[1 1 5,950 (1mB) [1 ] 8,034 (nB) [1 ] 8,970 (mB)
1,2
@ )
0.06 1
0.011 1
04 0.2 03 12 0.3 02 0.2 12 0.3 0.2 0.2 12
1,1,1
t (MTBE)
(
(
( )
2 0 1 4
1,1
) 265 9.0 175 12 26.0 10.0 183 12 29.0 10.0 187 12
(BOD)
(CoD)
v (50mm
(ES))
(n/ml)

22



26(2014)

2,969 (B)
<0.0015 <0.0015 <0.0015 2
<0.0002 <0.0002 <0.0002 2
<0.001 <0.001 <0.001 2
1,2 <0.0002 <0.0002 <0.0002 2
<0.040 <0.040 <0.040 2
(@ ) <0.010 <0.010 <0.010 2
0.001 <0.001 <0.001
0.002 <0.002 <0.002
0.6 03 04 12
31 27 29 2
1,1,1 <0.030 <0.030 <0.030 2
t (MTBE) <0.002 <0.002 <0.002 2
( 18 15 17 2
( <1 <1 <1 2
( ) -13 -14 -14 2
0 0 0 2
1,1 <0.0100 <0.0100 <0.0100 2
) 27.1 8.6 18.2 12
(BOD)
(CoD)
) (50mm
(ES))

(n/ml)




26(2014)

[ [ ]
40 - 019 40 - 019 40 - 020
[ ] 02 - 00 [ ] 03 - 00 [ ] 01 - 01
[ ] [ ] [ ]
[ [ 1 [
[1 1 20,168 (mB) [1 ] 4,524 (1r8) [1 I 3,047 (B)
<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 <0.0002 <0.0002 <0.0002 2 <0.0002 <0.0002 <0.0002 2 <0.0002 <0.0002 <0.0002 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 0.002 <0.001 0.001 2
0.003 <0.002 <0.002 2 0.003 0.002 0.003 0.004 0.002 0.003 2
0.6 0.4 0.6 12 0.6 04 05 12 05 05 05 2
55 51 53 2 39 36 38 2 48 26 37 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
( 11 08 10 2 13 05 0.9 2 16 08 12 2
( <1 <1 <1 2 <1 <1 <1 2 1 1 1 2
( ) -19 -19 -19 2 -2.1 -2.1 -2.1 2 -14 -14 -14 2
0 0 0 2 2 0 1 2
1,1 <0.0100 <0.0100 <0.0100 2 <0.0100 <0.0100 <0.0100 2 0.0100 0.0100 0.0100 2
) 26.0 10.0 19.0 12 25.0 6.0 16.1 12 25.2 10.0 18.0 4
(BoD)
(CoD)
) (50mm 0.063 0.041 0.050 4
(ES))
(n/ml)
37.1 30.8 33.6 4

24



26(2014) )

[ 1 [ 1

40 - 020 40 - 021 40 - 021

[ ] 02 - 01 [ ] o1 - 01 [ ] 02 - 01

[ 1 [ 1 [ 1

[ 1 [ 1 [

[1 1 5,513 (1mB) [1 1 1,945 (mB) [1 1 0(nB)
<0.0015 <0.0015 <0.0015 2 <0.0015 <0.0015 <0.0015 <0.0015 <0.0015 <0.0015
<0.0002 <0.0002 <0.0002 2 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
<0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

1,2 <0.0002 <0.0002 <0.0002 2
<0.040 <0.040 <0.040 2
[ ) <0.010 <0.010 <0.010 2
<0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
<0.002 <0.002 <0.002 2 0.003 <0.002 0.002 0.006 <0.002 0.002
05 05 0.5 2 0.6 05 05 0.4 0.3 0.4
84 6.4 74 2 5.3 44 48 40 31 36
1,1,1 <0.030 <0.030 <0.030 2
t (MTBE) <0.002 <0.002 <0.002 2
( 08 0.8 0.8 2 19 06 12
( <1 <1 <1 2
( ) -0.9 -09 -09 2 -0.9 -14 -12 -0.7 -12 -10
0 0 0 2 0 0 0 1 0 0
1,1 <0.0100 <0.0100 <0.0100 2
) 244 76 176 4
(BOD)
(CoD)
) (50mm 0.038 0.021 0.031 4
(ED)
(n/ml)
57.9 442 534 4

25



26(2014) )
[ [ 1 [ 1
40 - 023 40 - 023 40 - 023
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ 1 [ 1 [ 1
[ [ 1 [ ]
[1 1 2,315 (mB) [1 ] 404 (n8) [1 ] 4,014 (n8)
1,2
@ )
0.7 05 0.6 12 0.7 04 0.6 12 0.7 03 0.5 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 270 11.0 18.9 12 270 105 195 12 28.0 10.0 19.6 12
(BOD)
(CoD)
v (50mm
(ES))
(n/ml)

26



26(2014)

[ [ 1
40 - 023 40 - 024 40 - 024
[ ] 04 - 00 [ ] 01 - 00 [ ] 02 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 1 1,912 (nB) [1 ] 2,963 () [1 I 16 ()
<0.0015 1 <0.0015 1
<0.0002 1 <0.0002 1
0.001 1 <0.001 1
1,2 <0.0002 1 <0.0002 1
<0.040 1 <0.004 1
(¢ ) <0.010 1 <0.001 1
<0.001 1 <0.001 1
<0.002 1 0.003 1
07 04 05 12 05 0.3 04 12 04 03 04 12
5.2 1 2.6 1
1,1,1 <0.030 1 <0.003 1
t (MTBE) <0.002 1 <0.002 1
( 15 1 <13 1
( <1 1 <1 1
( ) 0.0 1 0.0 1
0 1 0 1
1,1 <0.0100 1 <0.0100 1
) 242 9.8 16.6 12 26.2 11.0 165 12
(BOD)
(CoD)
) (50mm
(ES))
(n/ml)

27



26(2014)

[ [ 1
40 024 40 - 025 40 - 025
[ ] 03 - 00 [ ] 01 - 00 [ ] 02 - 00
[ ] [ ] [ ]
[ [ 1 [
[1 1 44 (mB) [1 ] 5,235 (nB) [1 I 5,235 (1B)
<0.0015 1 <0.0015 <0.0015 <0.0015 2 <0.0015 <0.0015 <0.0015 2
<0.0002 1 0.0005 <0.0002 0.0004 2 0.0005 <0.0002 0.0004 2
<0.003 1 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
1,2 <0.0002 1 <0.0002 <0.0002 <0.0002 2 <0.0002 <0.0002 <0.0002 2
<0.040 1 <0.040 <0.040 <0.040 2 <0.040 <0.040 <0.040 2
(@ ) <0.010 1 <0.010 <0.010 <0.010 2 <0.010 <0.010 <0.010 2
<0.001 1 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
<0.002 1 0.002 <0.002 0.002 2 0.002 <0.002 0.002 2
0.5 03 04 12 0.4 0.4 04 2 0.4 04 0.4 2
52 1 38 31 35 2 38 31 35 2
1,1,1 0.030 1 <0.030 <0.030 <0.030 2 <0.030 <0.030 <0.030 2
t (MTBE) 0.002 1 <0.002 <0.002 <0.002 2 <0.002 <0.002 <0.002 2
( 15 1 15 11 13 2 15 11 13 2
( <1 1 <1 <1 <1 2 <1 <1 <1 2
( ) 0.0 1 -0.1 -0.2 -0.2 2 -0.1 -0.2 -0.2 2
0 1 2 2 2 2 2 2 2 2
1,1 <0.0100 1 <0.0100 <0.0100 <0.0100 2 <0.0100 <0.0100 <0.0100 2
) 25.2 104 18.1 12 26.0 10.0 19.3 12 26.0 10.0 19.3 12
(BOD)
(CoD)
) (50mm
(ES))
(n/ml)

28



26(2014) )
[ 1 [ 1
40 - 025 40 - 025 40 026
[ ] 03 - 00 [ ] 04 - 00 [ ] 01 - 00
[ ] [ ] [ ]
[ 1 [ [ 1
[1 1 3,406 (nB) [1 ] 2,197 (nB) [1 I 6,483 (mB)
<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
<0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
1,2 <0.0002 <0.0002 <0.0002 2 <0.0002 <0.0002 <0.0002 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
<0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
0.008 <0.002 0.005 2 0.004 <0.002 0.003 2
0.3 0.2 0.2 2 0.5 0.4 0.5 2 0.4 0.1 0.2 12
3.0 24 27 2 49 4.0 45 2
1,1,1 <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
( 16 11 14 2 13 1.0 12 2
( <1 <1 <1 2 <1 <1 <1 2
( ) -0.9 -11 -1.0 2 -1.0 -15 -13 2
0 0 0 2 2 0 1 2
1,1 <0.0100 <0.0100 <0.0100 2 <0.0100 <0.0100 <0.0100 2
) 25.0 8.0 16.9 12 26.0 8.0 18.3 12 26.5 85 18.2 12
(BOD)
(CoD)
) (50mm
(ES))
(n/ml)

29



26(2014) ( )

1,2
@ )
1,1,1
t (MTBE)
(
(
( )
1,1
)
(BOD)
(CoD)
v (50mm
(8S)

(n/ml)




26(2014) )
[ 1 [ 1 [ 1
40 - 027 40 - 027 40 - 027
[ ] 03 - 00 [ ] 04 - 00 [ ] 05 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [ ]
1 1 () 1 1 891 (B) [1 1 543 (8)
1,2
@ )
05 0.5 0.5 12 0.5 04 0.5 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 262 104 187 12 26.6 10.0 186 12
(BOD)
(CoD)
v (50mm
(ES))
(n/ml)

31



26(2014) )
[ 1 [ 1 [ 1
40 - 027 40 - 027 40 - 028
[ ] 06 - 00 [ ] 07 - 00 [ ] 01 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [ ]
[1 1 (mB) [1 ] 4,366 (mB) [1 ] 5,520 (mB)
1,2
@ )
05 0.5 0.5 12 0.3 0.2 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
() 26.2 117 19.0 12
(BOD)
(CoD)
(W) (50mm
(ES))
(n/ml)

32



26(2014)

[ [ [
40 - 029 40 - 030 40 - 038
[ ] 01 - 00 [ ] 01 - 02 [ ] 01 - 00
[ 1 [ 1 [ 1
[ [ [
[1 1 2,585 (1mB) [1 3,210(nB) [1 ] 9,216 (mB)
1,2
@ )
<0.06 1
<0.001 1
<0.002 1
0.5 03 04 13 0.5 04 04 12 0.4 0.1 0.2 12
6.6 1 9.1 1
1,1,1
t (MTBE)
( 08 1 12 1
( <1 1 1 1
( ) -06 1
64 2 20 4
1,1
) 263 105 19.2 12 25.0 12.0 193 12
(BOD)
(CoD)
v (50mm
(ES))
(n/ml)

33



26(2014) )
[ ] [ ] [ ]
40 - 040 40 - 040 40 - 041
[ ] 01 - 01 [ ] 01 - 02 [ ] 01 - 00
[ ] [ ] [ ]
[ 1 [ 1 [ 1
[1 1 480 () [1 ] 2,034 (mB) [1 ] 5,045 (nB)
1,2
@ )
<0.06 1
<0.001 1
<0.002 1
0.6 0.3 0.5 12 05 0.3 0.4 12 0.2 0.1 0.2 12
12.0 1 8.7 1 5.2 1
1,1,1
t (MTBE)
( 18 1 0.9 1 12 1
( 2 1 2 1 <1 1
( ) -03 1 -05 1 -09 1
0 1 1 1 0 0 0 2
1,1
) 265 7.0 17.3 12 26.0 9.0 180 12 29.0 95 178 12
(BOD)
(CoD)
(W) (50mm 0.012 0.003 0.008 12
(ES))
(n/ml)

34



26(2014) )
[ 1 [ [
40 - 042 40 - 042 40 - 042
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ 1 [ 1 [ 1
[ 1 [ [
[1 1,124 (mB) [1 3,618(nB) [1 1,837 (mB)
1,2
@ )
02 0.1 0.2 12 0.2 02 02 12 0.2 0.1 02 12
3.7 1 152 1 142 1
1,1,1
t (MTBE)
( 14 1 0.5 1 0.2 1
( 2 1 <1 1 <1 1
( ) -14 1 -15 1 -15 1
0 0 0 3 4 0 3 3 76 6 30 3
1,1
) 26.0 10.0 18.2 13 238 12.0 182 12 240 9.2 174 12
(BOD)
(CoD)
v (50mm
(ES))
(n/ml)

35



26(2014) )
[ 1 [ [ 1
40 - 042 40 - 044 40 - 044
[ ] 04 - 00 [ ] 01 - 00 [ ] 02 - 01
[ 1 [ 1 [ 1
[ 1 [ [ ]
[1 1 2,109 (mB) [1 629 (n8) [1 ] 825(B)
1,2
@ )
0.2 0.2 0.2 12 0.6 03 0.5 12 0.9 05 0.7 12
9.4 1 359 18.7 273 2 49 3.7 43 2
1,1,1
t (MTBE)
( 0.4 1 12 0.5 0.9 2 16 0.6 11 2
( <1 1 3 3 3 2 <1 <1 <1 2
¢ ) -15 1 -16 -18 -17 2 -14 -15 -14 2
4 0 1 3 0 1 1 1
1,1
) 26.0 9.7 18.3 12 250 7.0 165 12 240 7.0 155 12
(BOD)
(CoD)
v (50mm
(ES))
(n/ml)

36



26(2014) )
[ ] [ [
40 - 044 40 - 044 40 - 054
[ ] 02 - 02 [ ] 02 - 03 [ ] 01 - 00
[ ] [ ] [ ]
[ 1 [ [
1 2,209 (nB) [1 290(mB) [1 1 2,587 (nB)
1,2
@ )
0.7 0.4 0.6 12 0.7 0.2 0.5 12
4.6 4.0 43 2 4.4 41 43 2
1,1,1
t (MTBE)
( 15 0.5 10 2 16 0.5 11 2
( 2 1 2 2 <1 <1 <1 2
¢ ) -13 -15 -14 2 -13 -15 -14 2
0 1 4 1
1,1
) 240 10.0 16.9 12 240 10.0 176 12 26.0 9.0 174 12
(BOD)
(CoD)
v (50mm
(ED)
(n/ml)

37



26(2014) )
[ 1 [ 1 [ 1
40 - 058 40 - 058 40 - 058
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [ ]
[1 1 28 (mB) [1 ] 154 (rB) [1 ] 354(nB)
1,2
@ )
0.001 1 0.001 1 0.001
0.002 1 0.003 1 0.002
03 1 04 1 0.3
1,1,1
t (MTBE)
(
(
( )
1,1
(@)
(BOD)
(CoD)
(W) (50mm
(ES))
(n/ml)

38



26(2014) )
[ 1 [ 1 [ 1
40 - 058 40 - 058 40 - 058
[ ] 04 - 00 [ ] 05 - 00 [ ] 06 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [ ]
[1 1 19 (mB) [1 ] 231(n8) [1 ] 71(m8)
1,2
@ )
<0.001 1 <0.001 1 <0.001
0.003 1 0.003 1 0.003
0.2 1 02 1 02
1,1,1
t (MTBE)
(
(
( )
1,1
(@)
(BOD)
(CoD)
(W) (50mm
(ES))
(n/ml)

39



26(2014) )
[ 1 [ 1 [ 1
40 - 058 40 - 058 40 - 058
[ ] 07 - 00 [ ] 08 - 00 [ ] 09 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [ ]
[1 1 433 (nB) [1 ] 86 (mB) [1 ] 51 (n8)
1,2
@ )
<0.001 1 <0.001 1 <0.001
0.004 1 0.003 1 <0.002
04 1 04 1 0.3
1,1,1
t (MTBE)
(
(
( )
1,1
(@)
(BOD)
(CoD)
(W) (50mm
(ES))
(n/ml)

40



26(2014) )
[ 1 [ [ 1
40 - 058 40 - 058 40 - 058
[ ] 10 - 00 [ ] 11 - 00 [ 1 12 - 00
[ 1 [ 1 [ 1
[ 1 [ [ ]
[1 1 738 (mB) [1 ] 38 (nB) [1 ] 225(B)
1,2
@ )
<0.001 1 <0.001 1 <0.001
0.003 1 <0.002 1 0.005
03 1 04 1 02
1,1,1
t (MTBE)
(
(
( )
1,1
(@)
(BOD)
(CoD)
(W) (50mm
(ES))
(n/ml)

41



26(2014) )
[ 1 [ [ 1
40 - 058 40 - 058 40 - 058
[ ] 13 - 00 [ ] 14 - 00 [ ] 15 - 00
[ 1 [ 1 [ 1
[ 1 [ [ ]
[1 1 494 (n8) [1 ] 1,942 (mB) [1 ] 87 (nd)
1,2
@ )
0.001 1 0.001 1 <0.001
0.005 1 0.004 1 0.006
0.2 1 04 1 02
1,1,1
t (MTBE)
(
(
( )
1,1
(@)
(BOD)
(CoD)
v (50mm
(ES))
(n/ml)

42



26(2014) )
[ [ 1 [ 1
40 - 067 40 - 072 40 - 075
[ ] 01 - 00 [ ] 01 - 00 [ ] 01 - 00
[ 1 [ 1 [ 1
[ [ 1 [ ]
[1 1 3,106 (1mB) [1 ] 3,615(nB) [1 ] 5,125 (mB)
1,2
@ )
04 0.2 03 24 0.7 02 04 12 0.5 03 0.4 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 265 11.0 18.9 24 275 8.0 1838 12 251 13.0 19.2 12
(BOD)
(CoD)
(W) (50mm
(ES))
(n/ml)

43



26(2014)

[
40 - 075 40
[ ] 02 - 01 ] 02 - 02 [ 00
[ 1 [
[ [
[1 1 948 (nB) 2,604 () [1 2,864 (rB)
<0.0010 <0.0010 <0.0010 4
<0.0002 <0.0002 <0.0002 4
<0.001 <0.001 <0.001 4
1,2 <0.0002 <0.0002 <0.0002 4
<0.001 <0.001 <0.001 4
@ )
<0.04 <0.04 <0.04 4
0.001 <0.001 <0.001 3
0.004 0.002 0.003 3
03 0.5 0.3 04 12 0.1 0.3
54
1,1,1 <0.001 <0.001 <0.001 4
t (MTBE) <0.001 <0.001 <0.001 4
( 23 1
( <1 <1 <1 12 <1 1
( ) -1.0 1
9 0 3 12 1 1
1,1 <0.0010 <0.0010 <0.0010 4
) 84 17.7 255 9.8 17.8 12 9.0 16.8
(BOD)
(CoD)
) (50mm
(ES))

(n/ml)




26(2014) ( )

1,2
@ )
0.5
56
1,1,1
t (MTBE)
( 14 1
( <1 1
( ) -16 1
0 2
1,1
() 18.1
(BOD)
(CoD)
v (50mm
(8S)

(n/ml)




26(2014) )
[ [ [ 1
40 - 082 40 - 082 40 - 082
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ 1 [ 1 [ 1
[ [ [ ]
[1 1 2,900 (1mB) [1 ] 1,890 (mB) [1 ] 60 (n8)
1,2
@ )
0.7 04 0.6 12 0.6 03 0.5 12 0.8 03 0.5 12
1,1,1
t (MTBE)
(
(
( )
9 1 4 1 0 1
1,1
(@)
(BOD)
(CoD)
(W) (50mm
(ES))
(n/ml)

46



26(2014) )
[ [ 1 [
40 - 082 40 - 082 40 - 082
[ ] 04 - 00 [ ] 05 - 00 [ ] 06 - 00
[ 1 [ 1 [ 1
[ [ 1 [
[1 ] 240 (m8) [1 ] 1,090 (n8) 1 50 (mB)
1,2
@ )
06 02 04 12 07 03 05 12 08 02 04 12
241 1 73 1
1,1,1
t (MTBE)
( 31 1 0.4 1
( <1 1 2 1
( ) -05 1 -16 1
20 1 0 1 14 1
1,1
() 26.0 130 193 12 280 11.0 199 12
(BOD)
(cop)
L) (50mm )
(ED)
(n/ml)

47



26(2014) )
[ 1 [ [ 1
40 - 082 40 - 082 40 - 082
[ ] 07 - 00 [ ] 08 - 00 [ ] 09 - 00
[ 1 [ 1 [ 1
[ 1 [ [ 1
1 50 (B) [1 ] 866 (B) 1 ] 1,000 (B)
1,2
@ )
05 0.1 03 12 05 0.2 04 12 06 03 04 12
125 6.6 84 5 269 1
1,1,1
t (MTBE)
( 12 1 11 1
( 3 1 <1 1
( ) -15 1 -08 1
190 1 15 1
1,1
() 27.0 11.0 193 12 27.0 120 186 12 30.0 100 205 12
(BOD)
(cop)
L) (50mm )
(ED)
(n/ml)

48



26(2014) )
[ ] [ ] [
40 - 083 40 - 083 40 - 084
[ ] 01 - 00 [ ] 02 - 00 [ ] 01 - 00
[ ] [ ] [ ]
[ 1 [ 1 [
[1 1 2,169 (mB) [1 ] 960 (n8) [1 3,447 (mB)
1,2
@ )
0.7 04 0.6 12 0.7 05 0.6 12 10 0.6 0.8 12
6.8 1
1,1,1
t (MTBE)
( 16 1
( <1 1
( ) 0.0 1
2 1 0 1 0 1
1,1
) 26.0 11.0 18.6 12 26.0 9.0 179 12 25.0 8.0 16.7 12
(BOD)
(Cob)
v (50mm
(ES))
(n/ml)

49



26(2014)

1,2

@

1,1,1

(MTBE)

~~

1,1

)

w)

(BOD)
(CoD)
(50mm

(ED)

(n/ml)

50




26(2014) )
[ 1 [ 1
40 - 087 40 - 087 40 - 089
[ ] 01 - 00 [ ] 02 - 00 [ ] 01 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [
[1 1 1,836 (B) [1 ] 679(rB) [1 8,499 (rB)
<0.0015 1
<0.0002 1
<0.001 1
1,2 <0.0004 1
<0.020 1
(¢ ) <0.010 1
<0.06 <0.06 <0.06 2
0.003 0.003 0.003 2
0.008 0.006 0.007 2
05 0.2 04 12 04 0.2 03 12 04 0.1 03 12
12.9 1 20.7 1 35 2.7 31 2
1,1,1 <0.030 1
t (MTBE) <0.002 1
( 0.9 1 0.3 1 2.2 14 18 2
( 2 1 <1 1 3 3 3 2
( ) -0.2 1 -10 1 -11 -1.2 -11 2
1 1 8 1 0 0 0 4
1,1 <0.0100 1
) 26.0 7.0 18.1 12 26.0 10.0 185 12 26.5 10.5 18.0 12
(BOD)
(CoD)
) (50mm
(ES))
(n/ml)

51



26(2014)

[ [
40 - 089 40 - 092 40 - 093
[ ] 02 - 00 [ ] 01 - 00 [ ] 01 - 00
[ 1 [ 1 [ 1
[ [ [
[1 1 2,639 (B) [1 1,675(nB) [1 1,409 (n8)
<0.0015 1
<0.0002 1
<0.001 1
1,2 <0.0004 1
<0.020 1
(¢ ) <0.010 1
<0.06 <0.06 <0.06 2
0.001 <0.001 <0.001 2
0.008 0.005 0.007 2
03 0.1 0.2 12 05 0.3 04 12 04 0.2 03 12
3.6 19 28 2 43 1 149 1
1,1,1 <0.030 1
t (MTBE) <0.002 1
( 21 13 17 2 1.9 1 04 1
( 2 2 2 2 <1 1 <1 1
( ) -03 -05 -04 2 -20 1 -13 1
2 0 0 4 0 0 0 4 160 14 52 4
1,1 <0.0100 1
) 265 85 18.0 12 255 14.0 203 12 220 4.0 124 12
(BOD)
(CoD)
) (50mm
(ES))
(n/ml)

52



26(2014) )
[ 1 [ 1 [
40 - 093 40 - 093 40 - 093
[ ] 02 - 00 [ ] 03 - 00 [ 1 04 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [
[1 1 374 (nB) [1 ] 210(n8) [1 574(nB)
1,2
@ )
10 0.2 0.6 12 0.9 03 0.5 12 0.5 0.1 0.3 12
25.0 1 185 1 5.6 1
1,1,1
t (MTBE)
( 0.6 1 0.5 1 2.6 1
( <1 1 2 1 <1 1
( ) -0.7 1 -07 1 -13 1
3 0 2 4 4 0 1 4 0 0 0 4
1,1
) 25.0 8.0 12.6 12 250 9.0 135 12 220 4.0 115 12
(BOD)
(CoD)
(W) (50mm
(ES))
(n/ml)

53



26(2014) )
[ ] [ ]
40 - 094 40 - 094 40 - 096
[ ] 01 - 00 [ ] 02 - 00 [ ] 01 - 00
[ ] [ ] [ ]
[ 1 [ 1 [
[1 1 90 (m8) [1 ] 1,674 (B) [1 17,547 (nB)
<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
04 0.2 03 12 04 0.2 03 12 0.6 04 05 12
29 1 33 1 41 18 2.6 4
1,1,1
t (MTBE)
( 05 1 15 1
( <1 1 <1 1 <1 1
( ) -15 1 -12 1 -0.6 -0.9 -0.8 4
10 4 8 4 28 0 12 4 2 0 1 4
1,1
) 248 8.7 17.0 12 255 7.1 16.1 12 26.0 10.3 183 12
(BOD)
(CoD)
v (50mm 0.059 0.042 0.048 4
(ES))
(n/ml)
54.0 470 51.0 4

54



26(2014)

[ [ [ 1
40 - 096 40 - 096 -
[ ] 02 - 00 [ 1 03 - 00 [ 1 -
[ 1 [ 1 [ 1
[ [ [ ]
[1 50,551 (1rB) [1 5,893 (nB) 1 ] (B)
<0.001 1 <0.001 1
1,2
Q@ )
<0.06 1 <0.06 1
<0.002 1 <0.001 1
0.006 1 0.003 1
0.7 05 0.6 12 0.8 04 0.6 12
10.2 59 8.1 4 6.5 5.2 56 4
1,1,1
t (MTBE)
(
( <1 1 <1 1
( ) -05 -0.9 -0.7 4 -0.6 -0.7 -0.7 4
4 0 2 4 1 0 0 4
1,1
) 26.7 9.2 18.1 12 31.0 9.0 194 12
(BOD)
(CoD)
) (50mm 0.063 0.046 0.057 4 0.064 0.046 0.055 4
(S9)
(n/ml)
710 59.0 64.0 4

55



