25(2013) )
[ [ [ 1
11 - 001 11 - 001 11 - 001
[ ] 01 - 00 [ ] 02 - 00 [ ] 04 - 00
[ ] [ ] [ 1
[ [ [ ]
[1 ] 12,273 () [1 1 13,798(nB) [1 1 601 (mB)
1,2
Q@ )
0.001 <0.001 <0.001 4
0.003 <0.002 <0.002 4
0.6 0.1 04 365 038 0.6 0.6 365 0.6 0.1 04 365
1,1,1
t (MTBE)
(
(
( )
1,1
) 28.0 5.0 164 12 28.0 50 16.3 12 26.0 5.0 153 12
(BOD)
(CoD)
vy (50mm )
(8S)

(n/ml)




25(2013)

[ [ [
11 001 11 001 11 - 002
[ ] 05 - 00 [ ] 06 - 00 [ ] 03 - 00
[ 1 [ 1 [ 1
[ [ [
[1 ] 1,952 (mB) [1 ] 489(nB) [1 1 11172(m8)
<0.0002 <0.0002 <0.0002 4
<0.0001 <0.0001 <0.0001 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
<0.06 <0.06 <0.06 4
<0.06 <0.06 <0.06 4
<0.001 <0.001 <0.001 4
<0.002 <0.002 <0.002 4
0.9 0.4 0.6 12 0.8 0.3 0.5 12 03 0.2 0.3 4
130 9.6 109 4
1,1,1 <0.001 <0.001 <0.001 4
t (MTBE) <0.002 <0.002 <0.002 4
( 0.3 <0.2 0.2 4
( <1 <1 <1 4
( ) -05 -06 -06 4
2200 0 704 6
1,1 <0.0010 <0.0010 <0.0010 4
) 26.0 5.0 16.3 12 25.0 70 16.0 12
(BOD)
(CoD)
vy (50mm
)

(n/ml)




25(2013)

[ [ [
11 - 002 11 - 002 11 - 002
[ 1 04 - 00 [ ] 05 - 00 [ ] 06 - 00
[ ] [ ] [ ]
[ [ [
[1 ] 16,972 () [1 ] 3,170(nB) [1 1 3,813(mB)
<0.0002 <0.0002 <0.0002 6 <0.0002 <0.0002 <0.0002 3 <0.0002 <0.0002 <0.0002 3
0.0001 <0.0001 <0.0001 6 0.0001 0.0001 0.0001 3 <0.0001 <0.0001 <0.0001 3
<0.001 <0.001 <0.001 6 <0.001 <0.001 <0.001 3 <0.001 <0.001 <0.001 3
<0.005 <0.005 <0.005 6 <0.005 <0.005 <0.005 3 <0.005 <0.005 <0.005 3
1,2 <0.0004 <0.0004 <0.0004 6 <0.0004 <0.0004 <0.0004 3 <0.0004 <0.0004 <0.0004 3
<0.001 <0.001 <0.001 6 <0.001 <0.001 <0.001 3 <0.001 <0.001 <0.001 3
(] ) <0.005 <0.005 <0.005 6 <0.005 <0.005 <0.005 3 <0.005 <0.005 <0.005 3
<0.06 <0.06 <0.06 6 <0.06 <0.06 <0.06 3 <0.06 <0.06 <0.06 3
<0.06 <0.06 <0.06 6 <0.06 <0.06 <0.06 3 <0.06 <0.06 <0.06 3
<0.001 <0.001 <0.001 6 <0.001 <0.001 <0.001 3 0.001 <0.001 <0.001 3
<0.002 <0.002 <0.002 6 <0.002 <0.002 <0.002 3 0.002 <0.002 <0.002 3
0.3 0.1 0.3 6 0.3 0.3 0.3 3 04 0.4 04 3
20.0 34 133 6 3.6 23 31 3 6.3 6.2 6.2 3
1,1,1 <0.001 <0.001 <0.001 6 <0.001 <0.001 <0.001 3 <0.001 <0.001 <0.001 3
t (MTBE) <0.002 <0.002 <0.002 6 <0.002 <0.002 <0.002 3 <0.002 <0.002 <0.002 3
( 0.5 <0.2 0.3 6 <0.2 <0.2 <0.2 3 0.7 0.6 0.6 3
( <1 <1 <1 6 <1 <1 <1 3 <1 <1 <1 3
( ) -0.0 -10 -0.7 6 0.0 -0.0 0.0 3 -1.0 -10 -10 3
23 0 6 6 6 0 4 3 14 0 5 3
1,1 <0.0010 <0.0010 <0.0010 6 <0.0010 <0.0010 <0.0010 3 <0.0010 <0.0010 <0.0010 3
)
(BOD)
(CoD)
) (50mm
)

(n/ml)




25(2013) )
[ ] [ ] [ ]
11 - 002 11 - 002 11 002
[ 1 07 - 00 [ ] 08 - 00 [ ] 09 - 00
[ ] [ ] [
[ ] [ ] [ ]
[1 ] 1,305 (mB) [1 ] 502 (n8) [1 1 21 (mB)
<0.0002 <0.0002 <0.0002 2 0.0002 <0.0002 <0.0002 3 <0.0002 1
0.0001 <0.0001 <0.0001 2 <0.0001 <0.0001 <0.0001 3 0.0001 1
<0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 3 <0.001 1
<0.005 <0.005 <0.005 2 <0.005 <0.005 <0.005 3 <0.005 1
1,2 <0.0004 <0.0004 <0.0004 2 <0.0004 <0.0004 <0.0004 3 <0.0004 1
<0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 3 <0.001 1
(] ) <0.005 <0.005 <0.005 2 <0.005 <0.005 <0.005 3 <0.005 1
<0.06 <0.06 <0.06 2 <0.06 <0.06 <0.06 3 <0.06 1
<0.06 <0.06 <0.06 2 <0.06 <0.06 <0.06 3 <0.06 1
<0.001 <0.001 <0.001 2 0.003 0.003 0.003 3 <0.001 1
<0.002 <0.002 <0.002 2 0.007 0.004 0.006 3 <0.002 1
0.5 0.4 0.5 2 0.6 0.4 0.5 3 04 1
6.2 6.1 6.2 2 5.0 48 4.9 3 31 1
1,1,1 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 3 <0.001 1
t (MTBE) <0.002 <0.002 <0.002 2 <0.002 <0.002 <0.002 3 <0.002 1
( 0.3 <0.2 <0.2 2 17 16 16 3 <0.2 1
( <1 <1 <1 2 <1 <1 <1 3 <1 1
( ) -05 -05 -05 2 -10 -10 -10 3 01 1
120 2 61 2 0 0 0 3 2 1
1,1 <0.0010 <0.0010 <0.0010 2 <0.0010 <0.0010 <0.0010 3 <0.0010 1
)
(BOD)
(CoD)
vy (50mm
)

(n/ml)




25(2013)

[ [ 1 [ 1
11 - 003 11 - 003 11 - 003
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ ] [ ] [ 1
[ [ ] [ ]
[1 ] 9,211 (B) [1 1 348(B) [1 1 17,059(nB)
1,2
Q@ )
0.5 04 0.5 12 05 04 04 12 0.6 04 0.5 12
1,1,1
t (MTBE)
(
(
( )
1,1
)
(BOD)
(CoD)
vy (50mm )
(8S)

(n/ml)




25(2013)

[ [ 1 [
11 - 003 11 - 004 11 - 004
[ ] 04 - 00 [ ] 01 - 00 [ ] 02 - 00
[ ] [ ] [ 1
[ [ ] [
[1 1 193 () [1 1 () [1 1 589 (1mB)
<0.001 1
<0.005 1
1,2
Q@ )
0.003 1
0.008 1
0.6 04 05 12 0.8 0.6 0.7 12
28 1
1,1,1
t (MTBE)
(
( 1 1
( ) -16 1
1
1,1
) 28.6 6.2 17.1 12
(BOD)
(CoD)
vy (50mm )
(8S)
(n/ml)
29.0 1
325 30.3 314 4




25(2013) )
[ [ [
11 - 004 11 - 004 11 - 004
[ ] 03 - 00 [ ] 04 - 00 [ ] 05 - 00
[ ] [ ] [ ]
[ [ [
[1 ] 2,566 (1mB) [1 ] 2,537 (nB) [1 1 1,496 (B)
<0.001 1 <0.001 1 <0.001 1
<0.005 1 <0.005 1 <0.005 1
1,2
@ )
<0.001 1 <0.001 1 0.001 1
<0.001 1 <0.001 1 0.001 1
0.8 0.5 0.7 12 0.9 0.5 0.8 12 0.7 0.5 0.6 11
18 1 3.8 1 3.0 1
1,1,1
t (MTBE)
(
( 1 1 1 1 1 1
( ) -11 1 -09 1 -09 1
2 1 1 42 1
1,1
) 184 144 16.2 12 192 119 16.7 12 24.9 71 16.9 11
(BOD)
(CoD)
vy (50mm
)
(n/ml)
49.0 1 65.0 1 62.0 1
24 21 22 12 174 95 10.6 12 39.1 16 157 11




25(2013) )
[ ] [ [
11 - 004 11 - 004 11 - 004
[ ] 06 - 00 [ ] 07 - 00 [ ] 08 - 00
[ ] [ ] [ ]
[ ] [ [
[1 ] 3,159 (mB) [1 ] 2,415(nB) [1 1 3,976 (mB)
<0.001 1 <0.001 1 <0.001 1
<0.005 1 <0.005 1 <0.005 1
1,2
@ )
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
0.8 0.5 0.7 12 0.8 0.5 0.7 12 0.8 0.5 0.7 12
25 1 3.0 1 29 1
1,1,1
t (MTBE)
(
( 1 1 1 1 1 1
( ) -11 1 -09 1 -10 1
35 1 85 1 7 1
1,1
) 246 126 18.2 12 20.3 157 175 12 193 108 16.3 12
(BOD)
(CoD)
vy (50mm
)
(n/ml)
47.0 1 710 1 510 1
134 04 16 12 0.2 0.1 0.1 12 0.8 0.6 0.7 12




25(2013) )
[ 1 [ [ 1
1 - 004 1 - 004 1 - 004
[ 1 09 - 00 [ ] 10 - 00 [ 1 11 - 00
[ 1 [ 1 [ 1
[ ] [ [ 1
[1 ] 1,763 () [1 1 2,930 (nB) 1 1 4,901(mB)
<0.001 1 <0.001 1 <0.001 1
<0.005 1 <0.005 1 <0.005 1
1,2
@ )
0.001 1 <0.001 1 0.001 1
0.003 1 <0.001 1 0.002 1
038 0.4 0.6 12 1.0 0.4 0.7 12 0.8 05 0.7 12
42 1 34 1 6.1 1
1,1,1
t (MTBE)
(
( 1 1 1 1 1
( ) -19 1 -0.7 1 -17 1
1 15 1 1
1,1
( ) 29.1 81 173 12 214 156 184 12 281 6.0 15.8 12
(BOD)
(CoD)
vy (50mm
(ss)
(n/ml)
220 1 96.0 1 34.0 1
36.1 225 304 4 29 <0.1 04 12 331 226 28.8 4




25(2013) )
[ 1 [ [
1 - 004 1 - 004 1 - 004
[ 1 12 - 00 [ ] 13 - 00 [ 1 14 - 00
[ 1 [ 1 [ 1
[ ] [ [
[1 1 2,448 (nB) [1 1 () [1 1 1,005(mmB)
<0.001 1 <0.001 1 <0.001 1
<0.005 1 <0.005 1 <0.005 1
1,2
@ )
0.003 1 0.003 1 0.001 1
0.009 1 0.010 1 0.003 1
038 05 0.7 12 0.7 0.3 05 12 0.7 0.4 05 12
45 1 4.0 1 30 1
1,1,1
t (MTBE)
(
( 1 1 1 1 1
( ) -18 1 -17 1 -17 1
1 1 19 1
1,1
( ) 26.8 4.7 16.5 12 286 79 18.3 12 27.6 7.7 17.2 12
(BOD)
(CoD)
vy (50mm
(ss)
(n/ml)
27.0 1 29.0 1 24.0 1
35.7 28.9 317 4 359 239 30.3 4 303 27.0 28.4 4

10



25(2013) )
[ ] [ [ ]
11 - 004 11 - 004 11 - 004
[ ] 15 - 00 [ ] 16 - 00 [ 1 17 - 00
[ ] [ ] [ ]
[ ] [ [ ]
[ ] 928 (B) [ ] (8) [1 1 886 ()
<0.001 1 <0.001 1 <0.001 1
<0.005 1 <0.005 1 <0.005 1
1,2
@ )
0.001 1 0.003 1 0.001 1
0.002 1 0.009 1 0.004 1
0.8 0.5 0.6 12 0.8 0.5 0.7 12 0.8 0.4 0.6 12
3.6 1 3.8 1 34 1
1,1,1
t (MTBE)
(
( 1 1 1 1 1 1
( ) -18 1 -17 1 -19 1
4 1 1 1 1
1,1
) 271 70 177 12 29.2 48 16.6 12 279 9.0 176 12
(BOD)
(CoD)
vy (50mm
)
(n/ml)
29.0 1 28.0 1 230 1
326 278 312 4 374 24.0 30.6 4 35.4 221 28.3 4

11



25(2013) )
[ ] [ [
11 - 004 11 - 004 11 - 004
[ ] 18 - 00 [ ] 19 - 00 [ ] 20 - 00
[ ] [ ] [ ]
[ ] [ [
[ ] (n8) [ 1 1,481 (nB) [1 1 1139(m)
<0.001 1 <0.001 1 <0.001 1
<0.005 1 <0.005 1 <0.005 1
1,2
@ )
0.001 1 0.001 1 0.004 1
0.006 1 0.005 1 0.008 1
0.7 0.5 0.6 12 0.8 0.5 0.7 12 0.8 0.4 0.6 12
4.2 1 3.8 1 6.0 1
1,1,1
t (MTBE)
(
( 1 1 1 1 1 1
( ) -19 1 -19 1 -16 1
1 47 1 12 1
1,1
) 28.2 84 175 12 271 7.6 174 12 30.3 79 182 12
(BOD)
(CoD)
vy (50mm
)
(n/ml)
25.0 1 240 1 340 1
374 22.7 30.2 4 413 284 336 4 35.9 217 29.9 4

12



25(2013) )
[ 1 [ 1 [
11 004 11 - 005 11 - 005
[ ] 21 - 00 [ ] 01 - o1 [ ] 02 - 01
[ ] [ ] [ 1
[ 1 [ 1 [
[1 1 (m8) [1 1 3,796 () [1 1 3184(m)
<0.0015 1 <0.0015 1
<0.0002 1 <0.0002 1
<0.001 1 0.001 1 <0.001 1
<0.005 1 <0.005 <0.005 <0.005 12 <0.005 <0.005 <0.005 12
1,2 <0.0004 <0.0004 <0.0004 12 <0.0004 <0.0004 <0.0004 12
<0.001 <0.001 <0.001 12 <0.001 <0.001 <0.001 12
Q@ ) <0.010 1 <0.010 1
0.001 1 0.001 1 0.003 1
0.005 1 <0.002 1 0.010 1
08 05 0.7 12 0.7 0.3 05 12 0.6 0.4 05 12
32 1 49 1 49 1
1,1,1 <0.001 <0.001 <0.001 12 <0.001 <0.001 <0.001 12
t (MTBE) <0.001 <0.001 <0.001 12 <0.001 <0.001 <0.001 12
( 11 1 14 1
( 1 1 <1 1 <1 1
( ) -21 1 -0.7 1 -13 1
1 1 5 0 1 12 4 0 0 12
1,1 <0.0010 <0.0010 <0.0010 12 <0.0010 <0.0010 <0.0010 12
) 275 76 173 12 277 10.0 184 12 275 10.6 186 12
(BOD)
(CoD)
vy (50mm
(8S)
(n/ml)
15.0 1
419 26.0 346 4

13



25(2013) )
[ ] [ ]
11 - 005 11 - 005 11 - 007
[ ] 03 - 01 [ ] 04 - 01 [ ] 01 - 00
[ ] [ ] [ ]
[ ] [ ] [
[1 ] 940 (n8) [1 ] 2,597 (nB) [1 1 5,219 (B)
<0.0015 1 <0.0015 1 <0.0015 1
<0.0002 1 <0.0002 1 <0.0002 1
0.001 1 0.002 1 <0.001 1
<0.005 <0.005 <0.005 12 <0.005 <0.005 <0.005 12 <0.005 1
1,2 <0.0004 <0.0004 <0.0004 12 <0.0004 <0.0004 <0.0004 12 <0.0004 1
<0.001 <0.001 <0.001 12 <0.001 <0.001 <0.001 12 <0.040 1
@ ) <0010 1 <0.010 1 <0.010 1
0.002 1 0.002 1 <0.001 1
0.007 1 0.003 1 <0.002 1
0.00 1
0.6 0.3 0.5 12 0.6 0.3 04 12 05 0.4 0.5 12
44 1 6.6 1 4.0 1
1,1,1 <0.001 <0.001 <0.001 12 <0.001 <0.001 <0.001 12 <0.030 1
t (MTBE) <0.001 <0.001 <0.001 12 <0.001 <0.001 <0.001 12 <0.002 1
( 14 1 12 1 0.7 1
( <1 1 <1 1 <1 1
( ) -08 1 -11 1 -08 1
0 0 0 12 9 0 2 12 43 4 16 4
1,1 <0.0010 <0.0010 <0.0010 12 <0.0010 <0.0010 <0.0010 12 <0.0100 1
) 253 8.6 174 12 26.6 95 178 12 28.8 78 174 12
(BOD)
(CoD)
vy (50mm
)
(n/ml)

14



25(2013) )
[ ] [ [
11 007 11 007 11 007
[ ] 02 - 00 [ ] 03 - 00 [ ] 04 - 00
[ ] [ ] [ ]
[ ] [ [
[1 ] 9,613 (mB) [1 ] 5,329 (nB) [1 1 1,134 ()
<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
<0.001 1 <0.001 1 0.001 1
<0.002 1 <0.002 1 <0.002 1
0.00 1 0.00 1 0.00 1
0.5 0.3 04 12 0.5 0.3 04 12 05 0.4 04 12
5.0 1 5.0 1 4.0 1
1,1,1 <0.030 1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( 1.0 1 10 1 12 1
( <1 1 <1 1 <1 1
( ) -09 1 -12 1 -10 1
13 0 5 4 3 0 2 4 14 0 7 4
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 28.6 6.8 174 12 29.1 6.5 177 12 28.0 9.0 179 12
(BOD)
(CoD)
vy (50mm
)
(n/ml)

15



25(2013) )
[ ] [ [ ]
11 007 11 008 11 008
[ ] 05 - 00 [ ] 01 - 00 [ ] 02 - 00
[ ] [ ] [ ]
[ ] [ [ ]
[1 ] 4,973 (n8) [1 ] 720(nB) [1 1 1,755 ()
<0.0015 1 <0.0002 1 <0.0002 1
<0.0002 1 <0.0001 1 <0.0001 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 <0.001 1 <0.001 1
Q@ ) <0.010 1 <0.005 1 <0.005 1
<0.001 1 <0.001 1 0.003 1
<0.002 1 <0.002 1 0.007 1
0.00 1 0.00 1 0.00 1
0.6 0.4 0.5 12 0.6 0.3 0.5 365 0.8 0.4 0.5 365
30 1 51 1 6.6 1
1,1,1 <0.030 1 <0.001 1 <0.001 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( 0.5 1 <0.2 1 16 1
( <1 1 <1 1 <1 1
( ) -09 1 -14 1 -12 1
12 1 6 4 24 1 2 1
1,1 <0.0100 1 <0.0010 1 <0.0010 1
) 30.0 102 194 12 22.8 102 174 12 29.4 8.0 181 12
(BOD)
(CoD)
vy (50mm
)
(n/ml)

16



25(2013) )
[ ] [ [ ]
11 008 11 008 11 008
[ ] 03 - 00 [ ] 04 - 00 [ ] 05 - 00
[ ] [ ] [ ]
[ ] [ [ ]
[1 ] 817 (nB) [1 ] 820(nB) [1 1 1,081 ()
<0.0002 1 <0.0002 1 <0.0002 1
<0.0001 1 <0.0001 1 <0.0001 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
<0.001 1 <0.001 1 <0.001 1
Q@ ) <0.005 1 <0.005 1 <0.005 1
0.003 1 0.003 1 <0.001 1
0.008 1 0.007 1 <0.002 1
0.00 1 0.00 1 0.00 1
0.8 0.3 0.5 365 0.9 0.4 0.6 365 0.6 0.2 04 365
6.3 1 5.3 1 6.3 1
1,1,1 <0.001 1 <0.001 1 <0.001 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( 15 1 17 1 0.2 1
( <1 1 <1 1 <1 1
( ) -12 1 -12 1 -10 1
1 1 4 1 32 1
1,1 <0.0010 1 <0.0010 1 <0.0010 1
) 28.0 8.0 178 12 28.6 6.4 174 12 270 10.6 183 12
(BOD)
(CoD)
vy (50mm
)
(n/ml)

17



25(2013)

[ [ [ ]
11 008 11 008 11 008
[ ] 06 - 00 [ ] 07 - 00 [ ] 08 - 00
[ ] [ ] [ ]
[ [ [ ]
[ 1 4961(nd) [ ] 607 (8) [1 1 (n8)
0.0002 1 <0.0002 1 <0.0002 1
<0.0001 1 <0.0001 1 <0.0001 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
<0.001 1 <0.001 1 <0.001 1
Q@ ) <0.005 1 <0.005 1 <0.005 1
0.003 1 0.003 1 0.003 1
0.008 1 0.008 1 0.008 1
0.00 1 0.00 1 0.00 1
0.7 0.4 0.5 365 0.6 0.2 04 365 0.8 0.3 0.5 365
6.5 1 4.9 1 5.0 1
1,1,1 <0.001 1 <0.001 1 <0.001 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( 16 1 15 1 15 1
( <1 1 <1 1 <1 1
( ) -12 1 -11 1 -13 1
16 1 110 1 6 1
1,1 <0.0010 1 <0.0010 1 <0.0001 1
) 284 8.7 18.0 12 29.5 95 19.0 12 29.0 9.0 179 12
(BOD)
(CoD)
vy (50mm
)
(n/ml)

18



25(2013)

[ [ [ ]
11 009 11 009 11 009
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ ] [ ] [ ]
[ [ [ ]
[1 ] 12,983 () [1 ] 6,740 (nB) [1 1  23,650(n8)
<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
<0.001 1 <0.001 1 <0.001 1
Q@ ) <0010 1 <0.010 1 <0.010 1
0.002 1 0.002 1 0.003 1
0.003 1 0.003 1 0.005 1
0.00 1 0.00 1 0.00 1
04 1 04 1 04 1
4.0 1 35 1 31 1
1,1,1 <0.001 1 <0.001 1 <0.001 1
t (MTBE) <0.001 1 <0.001 1 <0.001 1
( 13 1 0.8 1 14 1
( <1 1 <1 1 <1 1
( ) -0.6 -15 -12 5 -0.5 -14 -0.8 5 -1.0 -17 -13 5
4 1 3 1 4 1
1,1 <0.0010 1 <0.0010 1 <0.0010 1
) 28.0 6.7 174 12 22.6 9.0 16.9 12 217 72 179 12
(BOD)
(CoD)
vy (50mm
)
(n/ml)
470 36.0 43.0 5 65.0 53.0 60.0 5 58.0 30.0 46.0 5

19



25(2013)

[ [ 1 [ 1
11 - 010 11 - 010 11 - 010
[ ] 01 - 00 [ ] 03 - 00 [ ] 04 - 00
[ ] [ ] [ 1
[ [ ] [ ]
[1 ] 7,596 (1mB) [1 ] 12,592 (rB) [1 1 13,992(nB)
1,2
Q@ )
0.6 0.3 0.5 12 0.7 0.5 0.6 12 0.6 0.3 0.5 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 272 6.7 16.9 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

20



25(2013) )
[ 1 [ [ 1
11 - 010 11 - 010 1 - 012
[ ] 05 - 00 [ ] 06 - 00 [ ] 01 - 00
[ ] [ ] [ ]
[ 1 [ [ ]
[1 ] 10,869 () [1 ] 8,352 (nB) [1 1 2,904 (mB)
1,2
Q@ )
0.7 0.3 0.5 12 0.6 0.2 04 12 0.8 0.4 0.6 12
6.2 1
1,1,1
t (MTBE)
( 2.1 1
C <1 1
( ) -16 1
85 1
1,1
) 215 57 16.6 12 217 8.0 175 12 2838 4.7 181 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

21



25(2013)

[ [ [ ]
11 012 11 013 11 - 013
[ ] 02 - 00 [ ] 01 - 00 [ ] 02 - 00
[ ] [ ] [ ]
[ [ [ ]
[1 ] 3,819 (nB) [1 ] 3,002 (nB) [1 1 1,600 (B)
<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
<0.06 1 <0.06 1
<0.06 1 <0.06 1
0.002 1 <0.001 1
0.003 1 <0.002 1
0.00 1 0.00 1
0.7 0.1 0.3 12 0.6 0.4 0.5 12 0.8 0.5 0.6 12
5.0 1 3.0 1
1,1,1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1
( 12 1 08 1
( <1 1 <1 1
( ) -13 1 -05 1
48 1 23 1
1,1 <0.0100 1 <0.0100 1
) 258 117 16.7 12 274 95 179 12 255 76 175 12
(BOD)
(CoD)
vy (50mm
)
(n/ml)

22



25(2013) )
[ ] [ [ ]
11 013 11 013 11 013
[ ] 03 - 00 [ ] 04 - 00 [ ] 05 - 00
[ ] [ ] [ ]
[ ] [ [ ]
[1 ] 1,314 (mB) [1 ] 4,422 (nB) [1 1 (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
Q@ ) <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
0.004 1 0.003 1 <0.002 1
0.00 1 0.00 1 0.00 1
0.5 0.4 04 12 0.5 0.4 0.5 12 0.6 0.4 0.5 12
4.0 1 4.0 1 4.0 1
1,1,1 <0.030 1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( 1.0 1 12 1 10 1
( <1 1 <1 1 <1 1
( ) -11 1 -11 1 -12 1
6 1 8 1 0 1
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 277 9.3 18.0 12 26.4 9.7 185 12 279 78 16.9 12
(BOD)
(CoD)
vy (50mm
)
(n/ml)

23



25(2013) )
[ 1 [ 1 [ 1
11 014 11 016 11 - 016
[ ] 01 - 00 [ ] 01 - 00 [ ] 02 - 00
[ [ [ 1
[ 1 [ 1 [ 1
[1 ] 15,038 (nB) [1 1 2,141 (B) [1 1 6,413 (B)
<0.0002 1 <0.0002 1 <0.0002 1
<0.0001 1 <0.0001 1 <0.0001 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
<0.001 1 <0.001 1 <0.001 1
@ ) <0.005 1 <0.005 1 <0.005 1
<0.001 1 0.001 1 <0.001 1
<0.002 1 <0.002 1 0.002 1
0.2 1 04 1 04 1
4.0 1 89 1 89 1
1,1,1 <0.001 1 <0.001 1 <0.001 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( 0.3 1 09 1 12 1
( <1 1 <1 1 <1 1
( ) -0.0 1 -12 1 -14 1
6 1 6 1 6 1
1,1 <0.0010 1 <0.0010 1 <0.0010 1
)
(BOD)
(CoD)
vy (50mm
(89)
(n/ml)

24



25(2013) )
[ ] [ [ ]
11 018 11 018 11 - 018
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ ] [ ] [ ]
[ ] [ [ ]
[1 ] 1,007 (mB) [1 ] 2,317 (nB) [1 1 7,718(B)
0.0002 1 0.0003 1
<0.0001 1 <0.0001 1
<0.001 1 <0.001 1
<0.005 1 <0.005 1
1,2 <0.0004 1 <0.0004 1
<0.001 1 <0.001 1
(] ) <0.005 1 <0.005 1
0.002 1 0.002 <0.001 0.001 4
0.008 1 0.006 <0.002 0.003 4
0.2 1 0.2 1 0.7 0.2 04 365
32 1 34 1
1,1,1 <0.001 1 <0.001 1
t (MTBE) <0.002 1 <0.002 1
( 13 1 15 1
( <1 1 <1 1
( ) -08 1 -08 1
0 1 0 1
1,1 <0.0010 1 <0.0010 1
) 26.0 5.0 153 12 26.0 70 16.3 12 25.0 6.0 16.9 12
(BOD)
(CoD)
vy (50mm
(89)
(n/ml)

25



25(2013) )
[ [ ] [ ]
11 - 018 11 - 019 11 - 019
[ 1 04 - 00 [ ] 01 - 00 [ ] 02 - 00
[ ] [ ] [ ]
[ [ ] [ ]
[1 ] 2,550 (1mB) [1 ] 11,797(n®) [1 1 10,608(nB)
<0.0002 1 <0.0002 1
<0.0002 1 <0.0002 1
<0.001 1 <0.001 1
<0.005 1 <0.005 1
1,2 <0.0002 1 <0.0002 1
<0.001 1 <0.001 1
@ ) <0.005 1 <0.005 1
0.001 1 0.001 1
0.003 1 0.003 1
0.7 0.5 0.6 365 0.5 1 0.5 1
34 1 34 1
1,1,1 <0.001 1 <0.001 1
t (MTBE) <0.001 1 <0.001 1
(
( 1 1 1 1
( ) -0.9 1 -0.9 1
270 1 170 1
1,1 <0.0001 1 <0.0001 1
) 27.0 7.0 166 12
(BOD)
(CoD)
vy (50mm
)
(n/ml)
420 1 48.0 1

26



25(2013) )
[ ] [ ] [ ]
11 020 11 020 11 - 020
[ ] 01 - 00 [ ] 02 - 00 [ ] 04 - 00
[ [ [ ]
[ ] [ ] [ ]
[1 ] 1,122 (B) [1 ] 510(n8) [1 1 527 (mB)
<0.0010 1 <0.0010 1 <0.0010 1
<0.0002 1 <0.0002 1 <0.0002 1
<0.001 1 <0.001 1 <0.001 1
<0.010 1 <0.010 1 <0.010 1
1,2 <0.0004 1 <0.0004 1 <0.0004 1
<0.020 1 <0.020 1 <0.020 1
@ ) <0010 1 <0.010 1 <0.010 1
0.003 1 <0.001 1 0.003 1
0.006 1 <0.002 1 0.008 1
0.5 0.4 0.5 12 0.6 0.4 0.5 12 05 0.3 04 12
4.6 1 4.8 1 35 1
1,1,1 <0.030 1 <0.030 1 <0.030 1
t (MTBE) <0.001 1 <0.001 1 <0.001 1
( 19 1 0.7 1 19 1
( <1 1 <1 1 <1 1
( ) -12 1 -09 1 -12 1
2 1 0 1 4 1
1,1 <0.0010 1 <0.0010 1 <0.0010 1
)
(BOD)
(CoD)
vy (50mm
)
(n/ml)

27



25(2013) )
[ ] [ [ ]
11 021 11 021 11 021
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ ] [ ] [ ]
[ ] [ [ ]
[1 ] 1,540 (mB) [1 ] 2,758 (B) [1 1 3,685 (1mB)
<0.0002 1 <0.0002 1 <0.0002 1
<0.0001 1 <0.0001 1 <0.0001 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
<0.001 1 <0.001 1 <0.001 1
@ ) <0.005 1 <0.005 1 <0.005 1
<0.06 1 <0.06 1 <0.06 1
<0.06 1 <0.06 1 <0.06 1
0.002 1 0.002 1 0.002 1
0.003 1 0.004 1 0.006 1
0.3 1 0.3 1 0.3 1
59 1 6.8 1 6.2 1
1,1,1 <0.001 1 <0.001 1 <0.001 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( 14 1 14 1 16 1
( <1 1 <1 1 <1 1
( ) -13 1 -13 1 -11 1
22 1 34 1 9 1
1,1 <0.0010 1 <0.0010 1 <0.0010 1
) 28.0 102 18.8 12 28.0 102 181 12 26.5 88 18.0 12
(BOD)
(CoD)
vy (50mm
)
(n/ml)

28



25(2013) )
[ ] [ [
11 021 11 022 11 - 022
[ 1 04 - 00 [ ] 01 - 00 [ ] 02 - 00
[ ] [ ] [ ]
[ ] [ [
[1 ] 972 (m8) [1 ] 1,494 (mB) [1 1 13621(mB)
<0.0002 1 <0.0015 1
<0.0001 1 0.0004 1
<0.001 1 <0.001 1
<0.005 1 <0.005 1
1,2 <0.0004 1 <0.0004 1
<0.001 1 <0.040 1
Q@ ) <0.005 1 <0.010 1
<0.06 1
<0.06 1
0.003 1 <0.001 1
0.008 1 <0.002 1
04 1 0.3 0.2 0.3 12
6.1 1 7.0 1
1,1,1 <0.001 1 <0.001 1
t (MTBE) <0.002 1 <0.002 1
( 18 1 0.9 1
( <1 1 <1 1
( ) -12 1 -03 1
7 1 26 1
1,1 <0.0010 1 <0.0100 1
) 26.9 82 175 12 25.2 105 175 12 217 9.0 171 12
(BOD)
(CoD)
vy (50mm
)
(n/ml)

29



25(2013)

1 6659 (nd)

1

2,954 ()

1

2,065 (1r8)

1,2

<0.0002
<0.0001
<0.001
<0.005
<0.0004

(@

<0.001
<0.005

0.004

i i

1,1,1

04

03

03

12

04

02

03

12

0.003

10
42
<0.001

-

~~

(VTBE)

<0.002
21

<1
-0.9

1

1,1
(@)

(BOD)
(CoD)

217

9.0

171

12

253

75

174

12

<0.0010

G

w)
)

(50mm

(n/ml)

30



25(2013)

00

3,423 (8)

1

3,504 ()

1 12721(n®)

1,2

<0.0002
<0.0001
<0.001
<0.005
<0.0004

(@

<0.001
<0.005

0.003

e i

1,1,1

0.007

10
45
<0.001

G

0.7

0.1

02

12

05 0.1 02

12

~~

(VTBE)

<0.002
17

<1
-0.8

2

1,1
(@)

(BOD)
(CoD)

<0.0010

i

285

6.5

176

12

30.0 5.0 179

12

w)
)

(50mm

(n/ml)

31



25(2013) )
[ [ [
11 - 025 11 - 025 11 - 025
[ ] 03 - 00 [ ] 04 - 00 [ ] 05 - 00
[ ] [ ] [ 1
[ [ [
[1 ] 1,755 (1) [1 1 8,613 (mB) [1 1 1,008 (mB)
1,2
Q@ )
0.002 0.002 0.002 2
0.004 <0.002 0.002 2
0.7 0.1 0.3 12 038 0.1 04 12 0.6 0.2 04 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 28.0 5.0 16.0 12 30.0 75 18.6 12 285 7.0 177 12
(BOD)
(CoD)
vy (50mm )
(8S)
(n/ml)

32



25(2013) )
[ [ ] [ ]
11 - 025 11 - 026 11 - 026
[ ] 06 - 00 [ ] 01 -o01 [ ] 02 - 02
[ ] [ ] [ ]
[ [ ] [ ]
[1 ] 10,206 (1) [1 ] 2,903 (B) [1 1 2,752 (B)
<0.0002 1 <0.0002 1
<0.0001 1 <0.0001 1
0.001 1 0.002 1
<0.005 1 <0.005 1
1,2 <0.0004 1 <0.0004 1
<0.001 1 <0.001 1
Q@ ) <0.005 1 <0.005 1
0.003 1 0.002 1
0.003 1 0.004 1
0.5 0.2 0.3 12 0.2 1 0.3 1
8.2 1 6.6 1
1,1,1 <0.001 1 <0.001 1
t (MTBE) <0.002 1 <0.002 1
( 3.0 1 15 1
( <1 1 <1 1
( ) -04 1 07 1
93 1 0 1
1,1 <0.0010 1 <0.0010 1
) 27.0 65 176 12
(BOD)
(CoD)
vy (50mm
(89)
(n/ml)

33



25(2013) )
[ ] [ [ ]
11 026 11 027 11 - 027
[ ] 03 - 03 [ ] 01 - 00 [ ] 02 - 00
[ [ ] [ ]
[ ] [ [ ]
[1 ] 2,799 (mB) [1 ] 3,121 (nB) [1 1 7,704 (B)
<0.0002 1 <0.0015 1 <0.0015 1
<0.0001 1 <0.0002 1 <0.0002 1
<0.001 1 <0.001 1 0.002 1
<0.005 1 <0.005 1 <0.005 1
1,2 <0.0004 1 <0.0004 1 <0.0004 1
<0.001 1 <0.001 1 <0.001 1
@ ) <0.005 1 <0.010 1 <0.010 1
0.001 1 <0.001 1 <0.001 1
0.004 1 <0.002 1 0.002 1
0.6 1 0.6 1 0.6 1
5.0 1 4.9 1 35 1
1,1,1 <0.001 1 <0.001 1 <0.001 1
t (MTBE) <0.002 1 <0.001 1 <0.001 1
( 12 1 0.4 1 0.3 1
( <1 1 <1 1 <1 1
( ) 12 1 0.2 1 -0.7 1
0 1 6 2 4 5 9 0 5 5
1,1 <0.0010 1 <0.0010 1 <0.0010 1
) 245 195 215 12 28.0 13.0 191 12
(BOD)
(CoD)
vy (50mm
)
(n/ml)

34



25(2013) )
[ ] [ [ ]
11 027 11 027 11 - 027
[ ] 03 - 00 [ ] 04 - 00 [ ] 05 - 00
[ ] [ ] [ ]
[ ] [ [ ]
[1 ] 13,920 () [1 ] 1,608 (mB) [1 1 7,523 (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
<0.001 1 <0.001 1 <0.001 1
@ ) <0010 1 <0.010 1 <0.010 1
0.002 1 <0.001 1 0.001 1
0.004 1 <0.002 1 0.003 1
0.5 1 0.5 1 0.5 1
31 1 31 1 27 1
1,1,1 <0.001 1 <0.001 1 <0.001 1
t (MTBE) <0.001 1 <0.001 1 <0.001 1
( 0.9 1 <0.2 1 12 1
( <1 1 <1 1 <1 1
( ) -20 1 -03 1 -07 1
0 0 0 5 35 20 31 5 31 1 16 5
1,1 <0.0010 1 <0.0010 1 <0.0010 1
) 29.0 95 184 12 245 115 18.0 12 30.5 70 185 12
(BOD)
(CoD)
vy (50mm
)
(n/ml)

35



25(2013) )
[ ] [ [ ]
11 027 11 027 11 028
[ ] 06 - 00 [ ] 07 - 00 [ ] 01 - 00
[ ] [ ] [ ]
[ ] [ [ ]
[1 ] 2,500 (1mB) [1 ] 382(nB) [1 1 5,541 (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
<0.001 1 <0.001 1 <0.001 1
@ ) <0010 1 <0.010 1 <0.010 1
<0.001 1 <0.001 1 0.002 0.001 0.002 3
0.003 1 0.002 1 0.005 <0.002 0.004 3
0.6 1 0.7 1 04 1
<2.0 1 22 1 4.0 1
1,1,1 <0.001 1 <0.001 1 <0.001 1
t (MTBE) <0.001 1 <0.001 1 <0.001 1
( 0.7 1 0.7 1 14 1
( <1 1 <1 1 <1 1
( ) -07 1 -05 1 -12 1
120 32 85 5 7 0 4 5 1 1
1,1 <0.0010 1 <0.0010 1 <0.0010 1
) 29.0 6.0 19.0 12 29.0 110 193 12 28.0 55 164 14
(BOD)
(CoD)
vy (50mm
)
(n/ml)

36



25(2013) )
[ ] [ [ ]
11 028 11 029 11 - 029
[ ] 02 - 00 [ ] 02 - 01 [ ] 03 - 01
[ ] [ ] [ ]
[ ] [ [ ]
[1 ] 3,164 (m8) [1 ] 1,608 (mB) [1 1 1,634 ()
<0.0015 1 <0.0002 1 <0.0002 1
<0.0002 1 <0.0001 1 <0.0001 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
<0.001 1 0.001 1 <0.001 1
Q@ ) <0.010 1 <0.005 1 <0.005 1
0.002 1 0.001 1 0.002 1
0.006 1 0.002 1 0.004 1
04 1 0.9 1 0.7 1
4.9 1 4.3 1 44 1
1,1,1 <0.001 1 <0.001 1 <0.001 1
t (MTBE) <0.001 1 <0.002 1 <0.002 1
( 14 1 11 1 13 1
( <1 1 <1 1 <1 1
( ) -12 1 -15 1
0 1 0 1 11 1
1,1 <0.0010 1 <0.0010 1 <0.0010 1
) 28.0 6.5 16.8 12 24.6 106 195 12 29.0 8.7 193 12
(BOD)
(CoD)
vy (50mm
)
(n/ml)

37



25(2013)

[ [ [
11 029 11 - 030 11 - 032
[ ] 04 - 01 [ ] 01 - 00 [ ] 02 - 01
[ ] [ ] [ ]
[ [ [
[1 (mB) [1 ] 1,900 (mB) [1 1 7,424 (B)
<0.0002 1 <0.0015 <0.0015 <0.0015 4 <0.0015 1
<0.0001 1 <0.0002 <0.0002 <0.0002 4 <0.0002 1
0.001 1 0.001 <0.001 <0.001 4 0.001 <0.001 <0.001 12
<0.005 1 <0.005 <0.005 <0.005 4 <0.005 <0.005 <0.005 12
1,2 <0.0004 1 <0.0004 <0.0004 <0.0004 4 <0.0004 <0.0004 <0.0004 12
<0.001 1 <0.040 <0.040 <0.040 4 <0.001 <0.001 <0.001 12
(] ) <0.005 1 <0.010 <0.010 <0.010 4 <0.010 1
0.002 1 0.002 <0.001 0.001 0.002 1
0.003 1 0.003 <0.002 <0.002 0.003 1
<0.01 1
0.6 1 0.3 0.1 0.1 365 0.7 0.3 0.5 12
26 1 6.0 3.0 5.0 4 5.3 22 3.6 12
1,1,1 <0.001 1 <0.030 <0.030 <0.030 4 <0.001 <0.001 <0.001 12
t (MTBE) <0.002 1 <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 12
( 1.0 1 20 15 17 4 22 16 20 12
( <1 1 <1 <1 <1 4 <1 1
( ) -17 1 -09 -12 -11 4 -08 1
2 1 560 10 156 4 38 1 13 12
1,1 <0.0010 1 <0.0100 <0.0100 <0.0100 4 <0.0010 <0.0010 <0.0010 12
) 28.9 6.9 19.9 12 279 44 187 12 244 112 177 12
(BOD)
(CoD)
vy (50mm
)
(n/ml)
27.2 14.2 217 12

38



25(2013) )
[ ] [ ] [
11 - 032 11 - 032 11 - 032
[ ] 03 - 01 [ ] 04 - 01 [ ] 05 - 01
[ ] [ ] [ ]
[ ] [ ] [
[ (n8) [ 1 1,949 (n8) [1 (n8)
<0.0015 1 <0.0015 1 <0.0015 1
<0.0002 1 <0.0002 1 <0.0002 1
0.001 <0.001 <0.001 12 0.001 <0.001 <0.001 12 0.002 <0.001 <0.001 12
<0.005 <0.005 <0.005 12 <0.005 <0.005 <0.005 12 <0.005 <0.005 <0.005 12
1,2 <0.0004 <0.0004 <0.0004 12 <0.0004 <0.0004 <0.0004 12 <0.0004 <0.0004 <0.0004 12
<0.001 <0.001 <0.001 12 <0.001 <0.001 <0.001 12 <0.001 <0.001 <0.001 12
@ ) <0010 1 <0.010 1 <0.010 1
<0.001 1 0.003 1 0.002 1
<0.002 1 0.005 1 0.006 1
<0.01 1 <0.01 1 <0.01 1
04 0.3 04 12 0.6 0.4 0.5 12 04 0.3 04 12
4.0 19 30 12 6.4 25 45 12 6.8 25 45 12
1,1,1 <0.001 <0.001 <0.001 12 <0.001 <0.001 <0.001 12 <0.001 <0.001 <0.001 12
t (MTBE) <0.002 <0.002 <0.002 12 <0.002 <0.002 <0.002 12 <0.002 <0.002 <0.002 12
( 18 11 14 12 24 17 21 12 22 15 19 12
( <1 1 <1 1 <1 1
( ) -16 1 -14 1 -18 1
11 0 2 12 4 0 1 12 1 0 0 12
1,1 <0.0010 <0.0010 <0.0010 12 <0.0010 <0.0010 <0.0010 12 <0.0010 <0.0010 <0.0010 12
) 29.1 8.0 178 12 28.2 9.0 178 12 217 77 16.9 12
(BOD)
(CoD)
vy (50mm
)
(n/ml)
44.6 223 36.4 12 40.0 182 323 12 45.6 23.0 37.2 12

39



25(2013) )
[ ] [ ] [ ]
11 - 032 11 034 11 034
[ ] 06 - 01 [ ] 01 -o01 [ ] 01 - 02
[ ] [ [
[ ] [ ] [ ]
[1 (mB) [1 ] 7,378(nB) [1 1 7,378(mB)
<0.0015 1 <0.0002 1 <0.0002 1
<0.0002 1 <0.0001 1 <0.0001 1
0.001 <0.001 <0.001 12 <0.001 1 <0.001 1
<0.005 <0.005 <0.005 12 <0.005 1 <0.005 1
1,2 <0.0004 <0.0004 <0.0004 12 <0.0004 1 <0.0004 1
<0.001 <0.001 <0.001 12 <0.001 1 <0.001 1
Q@ ) <0.010 1 <0.005 1 <0.005 1
<0.001 1 0.001 1 0.001 1
<0.002 1 0.003 1 0.004 1
<0.01 1
0.5 0.3 04 12 0.2 1 0.2 1
4.2 21 32 12 4.7 1 6.0 1
1,1,1 <0.001 <0.001 <0.001 12 <0.001 1 <0.001 1
t (MTBE) <0.002 <0.002 <0.002 12 <0.002 1 <0.002 1
( 17 12 14 12 10 1 0.9 1
( <1 1 <1 1 <1 1
( ) -17 1 -10 1 -10 1
4 0 1 12 2 1 6 1
1,1 <0.0010 <0.0010 <0.0010 12 <0.0010 1 <0.0010 1
) 29.1 65 17.1 12
(BOD)
(CoD)
vy (50mm
)
(n/ml)
45.3 225 36.0 12

40



25(2013) )
[ ] [ [ ]
11 - 036 11 - 036 11 - 037
[ ] 01 - 00 [ ] 03 - 00 [ ] 01 - 00
[ ] [ ] [ ]
[ ] [ [ ]
[1 ] 5,751 (mB) [1 ] 18,977(n®) [1 1 4,990 (n8)
<0.0002 1 <0.0002 1
<0.0001 1 <0.0001 1
<0.001 1 <0.001 1
<0.005 1 <0.005 1
1,2 <0.0004 1 <0.0004 1
<0.001 1 <0.001 1
(] ) <0.005 1 <0.005 1
<0.001 1 <0.002 1
0.004 1 0.005 1
04 0.2 0.3 365 0.9 0.3 0.5 365 0.9 0.4 0.7 365
4.2 1 6.2 1
1,1,1 <0.001 1 <0.001 1
t (MTBE) <0.002 1 <0.002 1
( 08 1 14 1
( <1 1 <1 1
( ) -06 1 -13 1
250 1 0 1
1,1 <0.0010 1 <0.0010 1
) 19.2 128 16.2 365 26.0 70 16.0 365
(BOD)
(CoD)
vy (50mm
(89)
(n/ml)

2



25(2013)

[ [ 1 [ 1
11 - 037 11 - 037 11 - 038
[ ] 02 - 00 [ ] 03 - 00 [ ] 01 - 00
[ ] [ ] [ 1
[ [ ] [ ]
[1 ] 674 (n8) [1 ] 8,711(nB) [1 1 (mB)
1,2
Q@ )
0.8 0.4 0.6 365 0.7 0.4 0.5 365
1,1,1
t (MTBE)
(
(
( )
1,1
(@)
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

42



25(2013) )
[ ] [ [ ]
11 038 11 038 11 038
[ ] 02 - 00 [ ] 03 - 00 [ ] 04 - 00
[ ] [ ] [ ]
[ ] [ [ ]
[1 ] 682 (n8) [1 ] 7,698 (nB) [1 1 9,750 (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
0.002 1 0.001 1 0.002 1
0.004 1 0.003 1 0.004 1
<0.01 1 <0.01 1 <0.01 1
0.9 1 0.6 1 0.8 1
6.0 1 7.0 1 4.0 1
1,1,1 <0.030 1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( 15 1 15 1 16 1
( <1 1 <1 1 <1 1
( ) -09 1 -10 1 -13 1
15 1 19 1 29 1
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 241 113 176 12 274 10.7 187 12 25.7 9.6 174 12
(BOD)
(CoD)
vy (50mm
)
(n/ml)
635 483 55.9 12 625 49.0 57.9 12 493 29.0 410 12

43



25(2013)

[ 1 [ [ 1
11 - 039 11 - 039 11 - 039
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ ] [ ] [ 1
[ [ [ ]
[1 ] 4,681 (mB) [1 ] 3,961 (nB) [1 1 3,277 (mB)
1,2
Q@ )
0.7 0.5 0.6 365 0.7 0.5 0.6 365 0.6 0.5 0.6 365
1,1,1
t (MTBE)
(
(
( )
1,1
) 236 103 16.3 12 259 9.1 173 12 26.0 9.0 17.3 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

44



25(2013) )
[ [ [
1 - 039 11 - 040 11 - 040
[ 1 04 - 00 [ ] 01 - 00 [ 1 02 - 00
[ 1 [ 1 [ 1
[ [ [
[1 ] 877 (B) ¥ 1 2,754 (nB) 1 1 5787(m)
1,2
@ )
0.002 0.002 0.002 2 0.001 <0.001 <0.001 2
0.006 <0.002 0.004 2 0.003 <0.002 0.002 2
0.7 05 0.6 365 04 0.3 03 2 04 0.3 0.3 2
1,1,1
t (MTBE)
(
(
( )
1,1
( ) 26.3 135 185 12 29.0 51 18.3 12 27.6 72 17.2 12
(BOD)
(CoD)
) (50mm )
(ss)
(n/ml)

45



25(2013) )
[ ] [ [ ]
11 041 11 041 11 - 041
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ ] [ ] [ ]
[ ] [ [ ]
[1 ] 3,304 (m8) [1 ] 3,484 (nB) [1 1 815(1mB)
<0.0002 1 <0.0002 1 <0.0002 1
<0.0001 1 <0.0001 1 <0.0001 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
<0.001 1 <0.001 1 <0.001 1
@ ) <0.005 1 <0.005 1 <0.005 1
<0.001 1 0.002 1 <0.001 1
<0.002 1 0.004 1 <0.002 1
04 1 0.6 1 0.6 1
38 1 8.3 1 51 1
1,1,1 <0.001 1 <0.001 1 <0.001 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( <0.2 1 11 1 <0.2 1
( <1 1 <1 1 <1 1
( ) -06 1 -11 1 -0.7 1
5 1 1 1 0 1
1,1 <0.0010 1 <0.0010 1 <0.0010 1
) 250 10.0 16.2 365 28.0 10.0 19.0 365 26.9 13.0 16.8 365
(BOD)
(CoD)
vy (50mm
)
(n/ml)

46



25(2013)

1

4,398 (n8)

1

3,070(B)

1 313(nB)

1,2

<0.0002
<0.0001
<0.001
<0.005
<0.0004

(@

<0.001
<0.005

<0.001

e i

1,1,1

0.003

0.6
8.1
<0.001

G

05

0.1

01

365

05 0.1 02

365

~~

(VTBE)

<0.002
0.7

<1
-11

2

1,1
(@)

(BOD)
(CoD)

270

<0.0010
10.0 170

i

365

w)
)

(50mm

(n/ml)

47



25(2013)

[ [ 1 [ 1
11 - 042 11 - 042 11 - 042
[ ] 03 - 00 [ ] 04 - 00 [ ] 05 - 00
[ ] [ ] [ 1
[ [ ] [ ]
[1 ] 165 (mB) [1 ] 116 (rB) [1 1 615(mB)
1,2
Q@ )
0.7 0.1 0.3 365 0.3 0.1 0.2 365 0.7 0.1 04 365
1,1,1
t (MTBE)
(
(
( )
1,1
(@)
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

48



25(2013)

[ [ 1 [ 1
11 - 042 11 - 042 11 - 044
[ ] 06 - 00 [ ] 07 - 00 [ ] 02 - 00
[ ] [ ] [ 1
[ [ ] [ ]
[1 ] 358 (mB) [1 ] 5(mB) [1 1 390(B)
1,2
Q@ )
0.1 0.1 0.1 365 0.3 0.1 0.2 365 0.6 0.2 04 12
1,1,1
t (MTBE)
(
(
( )
1,1
(@)
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

49



25(2013)

[ [ 1 [ 1
11 - 044 11 - 044 11 - 044
[ ] 03 - 00 [ ] 04 - 00 [ ] 05 - 00
[ ] [ ] [ 1
[ [ ] [ ]
[1 ] 700 (nB) [1 ] 1,980 (mB) [1 1 78 (M)
1,2
Q@ )
0.5 0.1 0.3 12 0.5 0.2 04 12 05 0.1 04 12
1,1,1
t (MTBE)
(
(
( )
1,1
(@)
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

50



25(2013) )
[ [ [
11 044 11 044 11 - 045
[ ] 06 - 00 [ ] 07 - 00 [ ] 01 - 00
[ [ [ ]
[ [ [
[ ] 24 (n8) [ ] 9(n8) [1 1 3667(m)
<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
0.002 <0.001 0.001 4
0.002 <0.002 0.002 4
04 0.1 0.3 12 0.5 0.2 0.3 12 04 0.3 04 12
7.0 5.0 6.0 4
1,1,1 <0.030 <0.030 <0.030 4
t (MTBE) <0.002 <0.002 <0.002 4
( 12 0.9 11 4
( <1 <1 <1 4
( ) -10 -15 -13 4
0 1
1,1 <0.0100 <0.0100 <0.0100 4
) 25.1 9.1 17.0 12
(BOD)
(CoD)
vy (50mm
)
(n/ml)

51



25(2013) )
[ ] [ ] [ ]
11 - 045 11 046 11 046
[ ] 02 - 00 [ ] 01 - 00 [ ] 03 - 00
[ ] [ [
[ ] [ ] [ ]
[1 ] 3,910 (mB) [1 ] 3,913(nB) [1 1 270(B)
<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 <0.005 1 <0.005 1
1,2 <0.0004 <0.0004 <0.0004 4
<0.040 <0.040 <0.040 4
@ ) <0.010 <0.010 <0.010 4
<0.06 1 <0.06 1
<0.06 1 <0.06 1
0.002 <0.001 0.001 <0.001 1 <0.001 1
0.002 <0.002 0.002 <0.002 1 <0.002 1
04 0.3 04 12 0.9 1 0.6 1
7.0 5.0 6.0 4 31 1 13 1
1,1,1 <0.030 <0.030 <0.030 4
t (MTBE) <0.002 <0.002 <0.002 4
( 12 0.9 11 4 0.7 1 0.6 1
( <1 <1 <1 4 <1 1 <1 1
( ) -10 -15 -13 4 -13 1 -0.7 1
0 1 0 1 0 1
1,1 <0.0100 <0.0100 <0.0100 4 <0.0010 1 <0.0010 1
) 251 9.1 17.0 12
(BOD)
(CoD)
vy (50mm
)
(n/ml)

52



25(2013) )
[ ] [ [ ]
11 046 11 048 11 - 048
[ 1 04 - 00 [ ] 01 - 00 [ ] 02 - 00
[ [ ] [ ]
[ ] [ [ ]
[1 ] 56 (mB) [1 ] 4,682 (nB) [1 1 5,032 (mB)
<0.0015 1 <0.0015 1
<0.0002 1 <0.0002 1
<0.001 1 <0.001 1
<0.005 1 <0.005 1 <0.005 1
1,2 <0.0004 1 <0.0004 1
<0.040 1 <0.040 1
Q@ ) <0.010 1 <0.010 1
<0.06 1 <0.06 1 <0.06 1
<0.06 1 <0.06 1 <0.06 1
<0.001 1 0.002 1 0.002 1
<0.002 1 0.005 1 0.004 1
0.00 1 0.00 1
0.5 1 0.7 1 10 1
13 1 5.0 1 4.0 1
1,1,1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1
( 0.7 1 15 1 17 1
( <1 1 <1 1 <1 1
( ) -09 1 -15 1 -15 1
0 1 20 1 8 1
1,1 <0.0010 1 <0.0100 1 <0.0100 1
) 26.7 8.0 16.9 12 254 70 16.3 12
(BOD)
(CoD)
vy (50mm
)
(n/ml)

53



25(2013) )
[ ] [ [ ]
11 - 048 11 - 048 11 - 049
[ ] 03 - 00 [ ] 04 - 00 [ ] 01 - 00
[ ] [ ] [ ]
[ ] [ [ ]
[1 ] 25161(mB) [1 ] 10,172(nB) [1 1 853(1mB)
<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
Q@ ) <0010 1 <0.010 1
<0.06 1 <0.06 1
<0.06 1 <0.06 1
0.002 1 0.002 1
0.005 1 0.004 1
0.00 1 0.00 1
0.6 1 10 1 05 0.2 04 12
6.0 1 4.0 1
1,1,1 <0.030 1 <0.030 1
t (MTBE)
( 16 1 16 1
( <1 1 <1 1
( ) -15 1 -17 1
4 1 10 1
1,1 <0.0100 1 <0.0100 1
) 278 8.0 173 12 25.9 6.5 16.0 12 26.0 3.0 158 12
(BOD)
(CoD)
vy (50mm
)
(n/ml)

54



25(2013)

[ 1 [ [ 1
11 - 049 11 - 049 11 - 051
[ ] 02 - 00 [ ] 03 - 00 [ ] 02 - 03
[ ] [ ] [ 1
[ [ [ ]
[1 ] 6,258 (1mB) [1 ] 17 (mB) [1 1 586 (1mB)
1,2
Q@ )
0.5 0.3 04 12 0.5 0.1 0.3 12 05 0.3 0.5 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 26.0 6.0 174 12 230 2.0 136 12 26.0 7.0 177 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

55



25(2013)

[ [ ]
11 - 051 11 - 052 11 - 052
[ ] 03 - 04 [ ] 01 - 00 [ ] 02 - 00
[ ] [ ] [ ]
[ [ [ ]
[1 ] 1,137 (mB) [1 ] 1,121 (mB) [1 1 168 (1mB)
<0.0002 1 <0.0002 1
<0.0001 1 <0.0001 1
<0.001 1 <0.001 1
<0.005 1 <0.005 1
1,2 <0.0004 1 <0.0004 1
<0.001 1 <0.001 1
Q@ ) <0.005 1 <0.005 1
0.002 1 0.002 1
0.004 1 0.005 1
0.6 0.4 04 12 04 1 0.2 1
5.0 1 110 1
1,1,1 <0.001 1 <0.001 1
t (MTBE) <0.002 1 <0.002 1
( 15 1 11 1
( <1 1 <1 1
( ) -12 1 -16 1
1,1 <0.0010 1
) 270 70 18.0 12 245 140 18.2 12 275 103 185 12
(BOD)
(CoD)
vy (50mm
)
(n/ml)

56



25(2013) )
[ 1 [ [ 1
11 052 11 052 11 - 052
[ ] 03 - 00 [ ] 04 - 00 [ ] 05 - 00
[ ] [ ] [ ]
[ 1 [ [ 1
[1 ] 34,855 (1mB) [1 ] 2,435(nB) [1 1 403 (nmB)
<0.0002 1 <0.0002 1 <0.0002 1
<0.0001 1 <0.0001 1 <0.0001 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
<0.001 1 <0.001 1 <0.001 1
Q@ ) <0.005 1 <0.005 1 <0.005 1
<0.001 1 <0.001 1 0.002 1
<0.002 1 <0.002 1 0.004 1
04 1 0.3 1 04 1
49 1 83 1 9.1 1
1,1,1 <0.001 1 <0.001 1 <0.001 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
(
( <1 1 <1 1 <1 1
( ) -0.6 1 -1.0 1 -16 1
1,1 <0.0010 1
) 285 10.0 185 12 28.0 9.6 184 12
(BOD)
(CoD)
vy (50mm
(89)
(n/ml)

57



25(2013) )
[ ] [ ] [ ]
11 052 11 052 11 - 052
[ ] 06 - 00 [ ] 07 - 00 [ ] 08 - 00
[ [ [ ]
[ ] [ ] [ ]
[1 ] 2,126 (mB) [1 ] 4,447 (nB) [1 1 1,564 (mB)
<0.0002 1 <0.0002 1 <0.0002 1
0.0001 1 <0.0001 1 <0.0001 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
<0.001 1 <0.001 1 <0.001 1
@ ) <0.005 1 <0.005 1 <0.005 1
<0.001 1 0.001 1 <0.001 1
<0.002 1 0.003 1 <0.002 1
0.3 1 0.2 1 0.3 1
14 1 13 1 26.0 1
1,1,1 <0.001 1 <0.001 1 <0.001 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( <0.2 1 0.9 1 <0.2 1
( <1 1 <1 1 <1 1
( ) 00 1 -03 1 -16 1
9 1 2 1 2 1
1,1 <0.0010 1 <0.0010 1
)
(BOD)
(CoD)
vy (50mm
)
(n/ml)

58



25(2013) )
[ ] [ [ ]
11 - 052 11 - 052 11 - 054
[ 1 09 - 00 [ ] 10 - 00 [ ] 01 - 00
[ ] [ ] [ ]
[ ] [ [ ]
[1 ] 391 (mB) [1 ] 2,814(nB) [1 1 2,208 (1mB)
<0.0002 1 <0.0002 1
<0.0001 1 <0.0001 1
<0.001 1 <0.001 1
<0.005 1 <0.005 1
1,2 <0.0004 1 <0.0004 1
<0.001 1 <0.001 1
Q@ ) <0.005 1 <0.005 1
<0.001 1 <0.002 1
<0.002 1 0.005 1
0.3 1 14 1
110 1 46 1
1,1,1 <0.001 1 <0.001 1
t (MTBE) <0.002 1 <0.002 1
( 06 1 10 1
( <1 1 <1 1
( ) -13 -14 -13 4 -15 1
0 1
1,1 <0.0010 1 <0.0010 1
)
(BOD)
(CoD)
vy (50mm
(89)
(n/ml)

59



25(2013) )
[ ] [ ] [ ]
11 055 11 055 11 - 056
[ ] 01 - 00 [ ] 02 - 00 [ ] 01 - 01
[ [ [ ]
[ ] [ ] [ ]
[1 ] 4,072 (m8) [1 ] 3,693 (nB) [1 1 4,724 (n8)
<0.0002 1 <0.0002 1 <0.0015 1
<0.0001 1 <0.0001 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
0.001 1 <0.001 1 <0.040 1
Q@ ) <0.005 1 <0.005 1 <0.010 1
<0.001 1 <0.001 1 0.001 1
<0.002 1 <0.002 1 0.004 1
0.00 1
0.5 1 0.5 1 0.7 0.3 04 12
3.7 1 45 1 5.0 1
1,1,1 <0.001 1 <0.001 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( 1.0 1 0.8 1 15 1
( <1 1 <1 1 <1 1
( ) -09 1 -16 1 -10 1
9 1 5 1 21 1
1,1 <0.0010 1 <0.0010 1 <0.0100 1
) 285 102 17.6 12
(BOD)
(CoD)
vy (50mm
)
(n/ml)

60



25(2013)

4,713 (m8) (m8) 7,223 (B)
<0.0015 1 <0.0002 1
<0.0002 1 <0.0001 1
<0.001 1 <0.001 1
<0.005 1 <0.005 1
1,2 <0.0004 1 <0.0004 1
<0.001 1 <0.001 1
@ ) <0010 1 <0.010 1
0.001 0.003 1
0.004 0.005 1
<0.01 1
04 0.4 0.5 3
14 1
1,1,1 <0.001 <0.001 1
t (MTBE) <0.001 <0.002 1
( 08 25 1
( <1 <1 1
( ) -16 -0.7 1
54 0 1
1,1 <0.0010 <0.0010 1
) 89 17.8 8.2 189
(BOD)
(CoD)
vy (50mm
)

(n/ml)




25(2013)

[ [ [
11 062 11 - 063 11 - 063
[ ] 02 - 00 [ ] 01 -o01 [ ] 01 - 02
[ ] [ ] [ ]
[ [ [
[1 ] 3,522 (m8) [1 ] 5,120 (n8) [1 1 3,378(mB)
<0.0002 1 <0.0002 <0.0002 <0.0002 4 <0.0002 <0.0002 <0.0002 2
<0.0001 1 0.0003 <0.0001 0.0002 4 0.0004 0.0001 0.0003 2
<0.001 1 0.001 <0.001 <0.001 4 0.004 <0.001 0.002 2
<0.005 1 <0.005 <0.005 <0.005 4 <0.005 <0.005 <0.005 2
1,2 <0.0004 1 <0.0004 <0.0004 <0.0004 4 <0.0004 <0.0004 <0.0004 2
<0.001 1 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 2
(] ) <0.010 1 <0.010 <0.010 <0.010 4 <0.010 <0.010 <0.010 2
0.001 1 0.002 <0.001 <0.001 4 <0.001 <0.001 <0.001
0.003 1 0.005 <0.002 <0.002 4 <0.002 <0.002 <0.002
<0.01 1
0.6 0.5 0.5 13 0.6 0.4 0.5 14 0.7 0.5 0.6 14
24 1 45 23 32 4 4.0 27 34 2
1,1,1 <0.001 1 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 2
t (MTBE) <0.002 1 <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 2
( 2.0 1
( <1 1
( ) -10 1 -08 -13 -10 4 -0.6 -09 -08 2
0 1 3 0 1 4 3 0 2 2
1,1 <0.0010 1 <0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 2
) 240 8.0 16.9 13 28.0 70 170 14 28.0 5.0 159 14
(BOD)
(CoD)
vy (50mm
)
(n/ml)

62



25(2013) )
[ ] [ ] [
11 - 063 11 - 063 11 065
[ ] 02 - 00 [ ] 03 - 00 [ ] 01 - 00
[ ] [ ] [ ]
[ ] [ ] [
[1 ] 1,994 (mB) [1 (m8) [1 1 2,735(mB)
<0.0002 <0.0002 <0.0002 2 <0.0002 <0.0002 <0.0002 2
<0.0001 <0.0001 <0.0001 2 <0.0001 <0.0001 <0.0001 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
1,2 <0.0004 <0.0004 <0.0004 2 <0.0004 <0.0004 <0.0004 2
<0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
(] ) <0.010 <0.010 <0.010 2 <0.010 <0.010 <0.010 2
<0.001 <0.001 <0.001 0.002 0.001 0.002 0.003 0.001 0.002 2
<0.002 <0.002 <0.002 0.005 0.002 0.004 0.009 0.003 0.006 2
0.8 0.3 0.6 14 0.6 0.4 0.5 14 0.6 0.4 0.5 365
20 17 19 2 28 22 25 2 42 3.0 3.6 2
1,1,1 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
t (MTBE) <0.002 <0.002 <0.002 2 <0.002 <0.002 <0.002 2
(
(
( ) -10 -11 -11 2 -0.9 -13 -11 2 -11 -14 -13 2
0 0 0 2 0 0 0 2 0 0 0 2
1,1 <0.0010 <0.0010 <0.0010 2 <0.0010 <0.0010 <0.0010 2
) 240 8.0 159 14 27.0 6.0 16.2 14 28.9 77 183 365
(BOD)
(CoD)
vy (50mm
)
(n/ml)

63



25(2013)

[ [ 1 [ 1
11 - 066 11 - 067 11 - 067
[ ] 01 - 00 [ ] 01 - 00 [ ] 02 - 00
[ ] [ ] [ 1
[ [ 1 [ 1
[1 ] 2,431 () [1 1 1,414 (nB) [1 1 50 (nB)
<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
@ ) <0.010 1 <0.010 1
<0.001 1 <0.001 1
<0.002 1 <0.002 1
0.6 0.3 0.5 12 0.7 0.3 0.6 12 05 0.1 0.3 12
31 1 37 1
1,1,1 <0.001 1 <0.001 1
t (MTBE) <0.002 1 <0.002 1
( 08 1 07 1
( 1 1 1 1
( ) -11 1 -2.0 1
0 1 2 1
1,1 <0.0100 1 <0.0010 1
)
(BOD)
(CoD)
vy (50mm
(89)
(n/ml)

64



25(2013) )
[ 1 [ [ 1
11 067 11 071 11 - 071
[ ] 03 - 00 [ ] 01 - o1 [ ] 02 - 00
[ [ ] [ 1
[ 1 [ [ 1
[1 ] 176 (nB) [1 ] 1,723(nB) [1 1 3253(m)
<0.0015 1 <0.0002 1 <0.0002 1
<0.0002 1 <0.0001 1 <0.0001 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 <0.001 1 <0.001 1
Q@ ) <0.010 1 <0.005 1 <0.005 1
<0.001 1 <0.001 1 <0.001 1
<0.002 1 <0.002 1 <0.002 1
0.6 01 0.4 12 03 1 0.4 1
6.3 1 14.0 1 12,0 1
1,1,1 <0.001 1 <0.001 1 <0.001 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( 11 1 0.6 1 05 1
( 1 1 <1 1 <1 1
( ) -12 1 -0.7 1 -0.9 1
0 1 3 1 26 1
1,1 <0.0010 1 <0.0010 1 <0.0010 1
) 240 83 16.3 12 285 75 186 12
(BOD)
(CoD)
vy (50mm
(8S)
(n/ml)

65



25(2013)

1

1,841 (n®)

(m8)

1 2377(m)

1,2

<0.0002
<0.0001
<0.001
<0.005
<0.0004

(@

<0.001
<0.005

0.001

e i

1,1,1

<0.002

04
51
<0.001

G

04

02

03

12

05 05 05

12

~~

(VTBE)

<0.002
08

<1
-0.8

5

1,1

)

(BOD)
(CoD)

26.9

<0.0010
71 174

i

0.0000
29.0

0.0000
70

0.0000
18.1

4
12

w)
)

(50mm

(n/ml)

66



25(2013) )
[ [ [ 1
11 - 079 11 - 079 11 - 080
[ ] 01 - 04 [ ] 02 - 02 [ ] 01 - 00
[ ] [ ] [ 1
[ [ [ ]
[1 ] 795 (mB) [1 ] 1,949 (mB) [1 1 231(mB)
<0.0002 1
<0.0001 1
<0.001 1
<0.005 1
1,2 <0.0004 1
<0.001 1
Q@ ) <0.010 1
0.002 1
0.005 1
0.3 0.1 0.2 12 0.4 0.1 0.2 12 0.2 1
1,1,1 <0.001 1
t (MTBE) <0.002 1
(
(
( )
1 1
1,1 <0.0010 1
(@)
(BOD)
(CoD)
vy (50mm
(89)
(n/ml)
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25(2013)

[ [ 1 [ 1
11 - 082 11 - 082 11 - 084
[ ] 03 - 02 [ ] 04 - 01 [ ] 01 - 00
[ ] [ ] [ 1
[ [ ] [ ]
[1 ] 10,216 () [1 ] 4,388(nB) [1 1 1,812 ()
1,2
Q@ )
0.3 0.3 0.3 365 0.3 0.3 0.3 365 0.7 0.4 0.6 12
1,1,1
t (MTBE)
(
(
( )
1,1
(@)
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)
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25(2013) )
[ ] [ [
11 084 11 084 11 - 084
[ ] 02 - 00 [ ] 03 - 00 [ ] 04 - 00
[ [ [ ]
[ ] [ [
[1 ] 4,277 (m8) [1 ] 390(nB) [1 1 4,376 (n8)
<0.0015 1 <0.0015 <0.0015 <0.0015 2
<0.0002 1 <0.0002 <0.0002 <0.0002 2
<0.001 1 0.001 <0.001 0.001 2
<0.005 1 <0.005 <0.005 <0.005 2
1,2 <0.0004 1 <0.0004 <0.0004 <0.0004 2
<0.001 1 <0.001 <0.001 <0.001 2
(] ) <0.010 1 <0.010 <0.010 <0.010 2
0.001 1 0.002 0.001 0.002 2
0.004 1 0.004 0.002 0.003 2
0.7 0.1 04 12 0.8 0.6 0.7 12 0.8 0.5 0.7 12
4.9 1 44 1
1,1,1 <0.001 1 <0.001 <0.001 <0.001 2
t (MTBE) <0.001 1 <0.001 <0.001 <0.001 2
( 13 1 11 1
( <1 1 <1 1
( ) -05 1 -08 1
11 1 0 1
1,1 <0.0010 1 <0.0010 <0.0010 <0.0010 2
)
(BOD)
(CoD)
vy (50mm
)
(n/ml)
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25(2013)

[ [ 1 [ 1
11 - 084 11 - 084 11 - 084
[ ] 05 - 00 [ ] 06 - 00 [ ] 07 - 00
[ ] [ ] [ 1
[ [ ] [ ]
[1 ] 916 (n8) [1 ] 1,030(mB) [1 1 1,000 (B)
1,2
Q@ )
0.5 0.3 04 12 0.5 0.3 04 12 0.7 0.3 0.5 12
1,1,1
t (MTBE)
(
(
( )
1,1
(@)
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)
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25(2013) )
[ [ [ 1
11 - 084 _
[ 1 08 - 00 [ [ ] -
[ 1 [ [ 1
[ [ [ 1
[1 ] 946 (B) 1 (mB) [1 ] (m8)
1,2
@ )
05 0.2 0.3 12
1,1,1
t (MTBE)
(
(
( )
1,1
)
(BOD)
(CoD)
vy (50mm )
(ss)
(n/ml)
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