25(2013) )
[ ] [ ] [
12 - 001 12 - 001 12 - 001
[ ] 02 - 00 [ ] 03 - 01 [ ] 03 - 02
[ ] [ ] [ ]
[ ] [ ] [
[1 ] 133,115 (nB) [1 ] 92,895(rB) [1 1 215451(m8)
<0.0015 <0.0015 <0.0015 4 <0.0015 <0.0015 <0.0015 4 <0.0015 <0.0015 <0.0015 4
<0.0002 <0.0002 <0.0002 4 <0.0002 <0.0002 <0.0002 4 <0.0002 <0.0002 <0.0002 4
0.003 <0.001 0.002 4 0.003 <0.001 0.002 4 0.003 <0.001 0.002 4
<0.005 <0.005 <0.005 4 <0.005 <0.005 <0.005 4 <0.005 <0.005 <0.005 4
1,2 <0.0004 <0.0004 <0.0004 4 <0.0004 <0.0004 <0.0004 4 <0.0004 <0.0004 <0.0004 4
<0.040 <0.040 <0.040 4 <0.040 <0.040 <0.040 4 <0.040 <0.040 <0.040 4
(] ) <0.010 <0.010 <0.010 4 <0.010 <0.010 <0.010 4 <0.010 <0.010 <0.010 4
<0.06 <0.06 <0.06 4 <0.06 <0.06 <0.06 4 <0.06 <0.06 <0.06 4
0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 0.002 <0.001 <0.001 4
0.003 <0.002 <0.002 4 0.004 <0.002 <0.002 4 0.005 <0.002 0.002 4
0.7 0.4 0.5 12 0.7 0.5 0.6 12 0.7 0.5 0.6 12
1,1,1 <0.030 <0.030 <0.030 4 <0.030 <0.030 <0.030 4 <0.030 <0.030 <0.030 4
t (MTBE) <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4
(
( 1 1 1 12 1 1 1 12 1 1 1 12
( )
3 0 0 12 0 0 0 12 0 0 0 12
1,1 <0.0100 <0.0100 <0.0100 4 <0.0100 <0.0100 <0.0100 4 <0.0100 <0.0100 <0.0100 4
) 29.6 6.3 174 12 284 81 184 12 26.8 95 184 12
(BOD)
(CoD)
vy (50mm
)
(n/ml)
45.0 210 36.0 4 46.0 250 35.0 4 38.0 190 30.0 4




25(2013) )
[ ] [ ] [
12 - 001 12 - 001 12 - 001
[ 1 04 - 00 [ ] 10 - 02 [ ] 11 - 00
[ ] [ ] [ ]
[ ] [ ] [
[1 ]  83,003(md) [1 ] 51,413(rB) [1 1 164,237(m8)
<0.0015 <0.0015 <0.0015 4 <0.0015 <0.0015 <0.0015 4 <0.0015 <0.0015 <0.0015 4
<0.0002 <0.0002 <0.0002 4 <0.0002 <0.0002 <0.0002 4 <0.0002 <0.0002 <0.0002 4
0.002 <0.001 0.001 4 0.004 <0.001 0.002 4 0.003 <0.001 0.002 4
<0.005 <0.005 <0.005 4 <0.005 <0.005 <0.005 4 <0.005 <0.005 <0.005 4
1,2 <0.0004 <0.0004 <0.0004 4 <0.0004 <0.0004 <0.0004 4 <0.0004 <0.0004 <0.0004 4
<0.040 <0.040 <0.040 4 <0.040 <0.040 <0.040 4 <0.040 <0.040 <0.040 4
(] ) <0.010 <0.010 <0.010 4 <0.010 <0.010 <0.010 4 <0.010 <0.010 <0.010 4
<0.06 <0.06 <0.06 4 <0.06 <0.06 <0.06 4 <0.06 <0.06 <0.06 4
0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 0.002 <0.001 0.001 4
0.006 <0.002 0.003 4 <0.002 <0.002 <0.002 4 0.006 0.002 0.004 4
0.7 0.4 0.5 12 0.7 0.4 0.6 12 0.7 0.5 0.6 12
1,1,1 <0.030 <0.030 <0.030 4 <0.030 <0.030 <0.030 4 <0.030 <0.030 <0.030 4
t (MTBE) <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4
(
( 1 1 1 12 1 1 1 12 1 1 1 12
( )
1 0 0 12 0 0 0 12 2 0 0 12
1,1 <0.0100 <0.0100 <0.0100 4 <0.0100 <0.0100 <0.0100 4 <0.0100 <0.0100 <0.0100 4
) 294 9.2 191 12 278 83 18.0 12 29.2 5.6 16.8 12
(BOD)
(CoD)
vy (50mm
)
(n/ml)
35.0 220 28.0 4 46.0 18.0 34.0 4 40.0 24.0 31.0 4




25(2013) )
[ ] [ ] [
12 - 001 12 - 001 12 002
[ 1 12 - 00 [ ] 13 - 00 [ ] 01 - 00
[ ] [ ] [
[ ] [ ] [
[1 ] 68482(md) [1 ] 57,800(rB) [1 1 463(nB)
<0.0015 <0.0015 <0.0015 4 <0.0015 <0.0015 <0.0015 4
<0.0002 <0.0002 <0.0002 4 <0.0002 <0.0002 <0.0002 4
0.003 <0.001 0.002 4 0.003 <0.001 0.002 4 <0.001 1
<0.005 <0.005 <0.005 4 <0.005 <0.005 <0.005 4
1,2 <0.0004 <0.0004 <0.0004 4 <0.0004 <0.0004 <0.0004 4
<0.040 <0.040 <0.040 4 <0.040 <0.040 <0.040 4
(] ) <0.010 <0.010 <0.010 4 <0.010 <0.010 <0.010 4
<0.06 <0.06 <0.06 4 <0.06 <0.06 <0.06 4
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 1
<0.002 <0.002 <0.002 4 0.004 <0.002 <0.002 4 0.002 1
0.7 0.5 0.6 12 0.7 0.5 0.6 12 0.7 0.4 0.6 12
1,1,1 <0.030 <0.030 <0.030 4 <0.030 <0.030 <0.030 4
t (MTBE) <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4
(
( 1 1 1 12 1 1 1 12 <1 1
( ) -0.2 1
2 0 0 12 0 0 0 12 3 1
1,1 <0.0100 <0.0100 <0.0100 4 <0.0100 <0.0100 <0.0100 4 <0.0010 1
) 294 76 183 12 29.5 53 172 12
(BOD)
(CoD)
vy (50mm
)
(n/ml)
49.0 29.0 38.0 4 41.0 23.0 320 4




25(2013) )
[ ] [ ] [
12 - 002 12 - 002 12 - 002
[ ] 02 - 00 [ ] 03 - 00 [ ] 04 - 00
[ ] [ ] [ ]
[ ] [ ] [
[1 ] 4,987 (mB) [1 ] 6,817 (mB) [1 1 597 (mB)
<0.001 1 <0.001 1 <0.001 1
1,2
@ )
<0.001 1 <0.001 1 <0.001 1
<0.002 1 <0.002 1 <0.002 1
0.9 0.2 0.7 12 0.7 0.4 0.6 12 0.8 0.5 0.7 12
4.0 1 5.0 1
1,1,1
t (MTBE)
(
( <1 1 <1 1 <1 1
( ) -03 1 -01 1 -04 1
0 1 2 1 2 1
1,1 <0.0010 1 <0.0010 1 <0.0010 1
)
(BOD)
(CoD)
vy (50mm
)

(n/ml)




25(2013)

1

254 (B)

1

450 (n8)

(m8)

1,2

<0.001

<0.0015
<0.0002
<0.001
<0.010
<0.0004

(@

<0.001

<0.040
<0.010

<0.001

i i

1,1,1

08

0.002

02 0.6

12

0.6

05

<0.002

0.6
30
<0.030

~~

(VTBE)

<1
0.0
84

26

<0.002
02

<1
-0.5
13

1,1
(@)

(BOD)
(CoD)

<0.0010

Rk

255

104

<0.0100
179

w)
)

(50mm

(n/ml)




25(2013) )
[ ] [ [
12 003 12 003 12 003
[ ] 06 - 00 [ ] 07 - 00 [ ] 08 - 00
[ ] [ ] [ ]
[ ] [ [
[1 ] 1,109 (B) [1 ] 2,559 (mB) [1 1 62 (M)
<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
<0.010 1 <0.010 1 <0.010 1
1,2 <0.0004 1 <0.0004 1 <0.0004 1
<0.040 1 <0.040 1 <0.040 1
@ ) <0.010 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
0.7 0.5 0.6 12 0.8 0.5 0.7 12 0.7 0.6 0.7 12
13 1 22 1 6.1 1
1,1,1 <0.030 1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( 0.3 1 0.4 1 0.4 1
( <1 1 <1 1 <1 1
( ) 00 1 00 1 01 1
21 0 5 12 2 0 1 12 25 0 4 12
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 23.6 115 174 12 249 110 179 12 254 118 179 12
(BOD)
(CoD)
vy (50mm
)

(n/ml)




25(2013) )
[ ] [ [
12 003 12 003 12 003
[ 1 12 - 00 [ ] 13 - 00 [ ] 14 - 00
[ ] [ ] [ ]
[ ] [ [
[ ] 7(mB) [ 1 1,183 (n8) [1 1 42 ()
<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
<0.010 1 <0.010 1 <0.010 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
0.5 0.4 0.5 12 0.7 0.5 0.6 12 0.8 0.5 0.6 12
12 1 2.6 1 34 1
1,1,1 <0.030 1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( 0.2 1 0.4 1 11 1
( <1 1 <1 1 <1 1
( ) 0.0 1 03 1 04 1
31 0 10 12 14 0 3 12 50 0 22 12
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 216 8.8 155 12 213 51 149 12 26.8 9.0 18.0 12
(BOD)
(CoD)
vy (50mm
)

(n/ml)




25(2013) )
[ 1 [ [ 1
12 - 003 12 - 003 12 - 003
[ ] 15 - 00 [ ] 16 - 00 [ 1 17 - 00
[ ] [ ] [ 1
[ 1 [ [ 1
1 1 138 (n8) [ 1 410(mB) [1 1 ()
<0.0015 1 <0.0015 1
<0.0002 1 <0.0002 1
<0.001 1 <0.001 1
<0.010 1 <0.010 1
1,2 <0.0004 1 <0.0004 1
<0.040 1 <0.040 1
@ ) <0010 1 <0.010 1
<0.001 1 <0.001 1
<0.002 1 <0.002 1
0.7 0.7 0.7 6 10 0.6 0.8 12
12.0 1 81 1
1,1,1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1
( 0.6 1 08 1
( <1 1 <1 1
( ) -09 1 -04 1
32 2 11 6 23 0 3 12
1,1 <0.0100 1 <0.0100 1
) 27.8 15.0 221 6 254 49 16.4 12
(BOD)
(CoD)
w) (50mm
(89)

(n/ml)




25(2013) )
[ 1 [ [
12 - 003 12 - 003 12 - 003
[ ] 18 - 00 [ 1 19 - 00 [ 1 20 - 00
[ ] [ ] [ 1
[ 1 [ [
1 1 340 (n®) [ 1 () [1 1 255(n®)
<0.0015 1 <0.0015 1
<0.0002 1 <0.0002 1
<0.001 1 <0.001 1
<0.010 1 <0.010 1
1,2 <0.0004 1 <0.0004 1
<0.040 1 <0.040 1
@ ) <0010 1 <0.010 1
0.001 1 <0.001 1
<0.002 1 <0.002 1
0.9 0.5 0.7 12 0.8 0.3 0.6 12
18.0 1 19 1
1,1,1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1
( 0.7 1 10 1
( <1 1 <1 1
( ) -06 1 00 1
8 0 1 12 81 2 35 12
1,1 <0.0100 1 <0.0100 1
) 25.0 95 17.7 12 26.7 54 17.3 12
(BOD)
(CoD)
w) (50mm
(89)

(n/ml)




25(2013) )
[ ] [ [ ]
12 003 12 003 12 003
[ 1 21 - 00 [ 1 22 - 00 [ ] 23 - 00
[ ] [ ] [ ]
[ ] [ [ ]
[1 ] 483 (mB) [1 ] 40 (nB) [1 1 10557(md)
<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
<0.010 1 <0.010 1 <0.010 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
11 0.6 0.8 12 0.8 0.5 0.6 12 0.6 0.4 0.5 12
45 1 3.6 1 54 1
1,1,1 <0.030 1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( 0.3 1 0.2 1 0.3 1
( <1 1 <1 1 <1 1
( ) 00 1 -04 1 -08 1
1 0 0 12 2 0 1 12 1 0 0 12
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 26.9 104 174 12 25.0 51 16.2 12 28.3 6.4 176 12
(BOD)
(CoD)
vy (50mm
)
(n/ml)

10



25(2013) )
[ ] [ [
12 003 12 003 12 003
[ 1 24 - 00 [ 1 25 - 00 [ 1 26 - 00
[ ] [ ] [ ]
[ ] [ [
[1 ] 145 (B) [1 ] 1,253 (mB) [1 1 2,581 (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
<0.010 1 <0.010 1 <0.010 1
1,2 <0.0004 1 <0.0004 1 <0.0004 1
<0.040 1 <0.040 1 <0.040 1
Q@ ) <0010 1 <0.010 1 <0.010 1
<0.001 1 <0.001 1 <0.001 1
<0.002 1 <0.002 1 <0.002 1
0.8 0.6 0.7 12 0.7 0.5 0.6 12 0.6 0.5 0.5 12
84 1 20 1 52 1
1,1,1 <0.030 1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( 0.3 1 <0.2 1 0.5 1
( <1 1 <1 1 <1 1
( ) -05 1 -04 1 -08 1
2 0 1 12 4 0 2 12 38 1 13 12
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 250 108 16.0 12 20.5 103 159 12 285 8.1 184 12
(BOD)
(CoD)
vy (50mm
)
(n/ml)

11



25(2013) )
[ ] [ [
12 003 12 003 12 003
[ 1 27 - 00 [ 1 28 - 00 [ 1 29 - 00
[ ] [ ] [ ]
[ ] [ [
[1 ] 14 (B) [1 ] 2,904 (nB) [1 1 869 (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
<0.010 1 <0.010 1 <0.010 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
0.6 0.4 0.5 12 0.5 0.4 0.5 12 0.6 0.4 0.5 12
29 1 34 1 21 1
1,1,1 <0.030 1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( 0.2 1 0.4 1 0.3 1
( <1 1 <1 1 <1 1
( ) -09 1 -06 1 -04 1
1 0 0 12 40 1 11 12 56 2 18 12
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 237 6.5 156 12 24.8 93 16.9 12 279 9.8 187 12
(BOD)
(CoD)
vy (50mm
)
(n/ml)

12



25(2013)

1 5332(m)

1 4885(nd)

1 1463(n®)

1,2

<0.0015
<0.0002
<0.001
<0.010
<0.0004

<0.001

0.001

(@

<0.040
<0.010

<0.001

e i

0.001

0.002

1,1,1

0.6

<0.002

05 0.6
58
<0.030

0.6

04

0.002

05

12

0.004

09 04 05

12

~~

(VTBE)

<0.002

03

<1

-0.9

0 0

<1
-05

<1
-11
36

1,1
(@)

(BOD)
(CoD)

284

<0.0100
9.0 183

26.0

128

18.6

12

28.6 82 181

12

w)
)

(50mm

(n/ml)

13



25(2013) )
[ [ [ 1
12 - 004 12 - 004 12 - 006
[ ] 03 - 00 [ ] 04 - 00 [ ] 01 - 00
[ ] [ ] [ 1
[ [ [ ]
[1 (mB) [1 ] 5,885 (mB) [1 1 11,425(nB)
0.001 1 <0.001 1
1,2
Q@ )
<0.001 1 0.001 1
<0.002 1 0.002 1
0.6 04 0.5 12 0.6 05 0.6 12 0.8 0.6 0.7 12
1,1,1
t (MTBE)
(
( <1 1 <1 1
( ) -0.4 1 -05 1
0 1 0 1
1,1
) 29.1 6.4 16.7 12 199 99 15.0 12 24.0 11.0 16.8 12
(BOD)
(CoD)
vy (50mm
(89)
(n/ml)

14



25(2013) )
[ ] [ ] [
12 006 12 - 010 12 - 010
[ ] 02 - 00 [ ] 01 - 00 [ ] 02 - 00
[ ] [ ] [ ]
[ ] [ ] [
[1 ] 10,196 () [1 ] 12,119(nB) [1 1 10,293(B)
<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 1 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
<0.040 <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 1 <0.001 <0.001 <0.001 0.002 0.001 0.002
<0.002 1 0.004 0.002 0.003 0.003 0.002 0.002
0.7 0.5 0.6 12 0.8 0.6 0.7 12 0.8 0.6 0.7 12
44 33 3.8 2 29 26 2.8 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
( 13 0.8 10 2 18 13 16 2
( <1 1 <1 <1 <1 2 <1 <1 <1 2
( ) -01 1 -13 -17 -15 2 -12 -15 -14 2
0 1 0 0 0 2 0 0 0 2
1,1 <0.0100 <0.0100 <0.0100 2 <0.0100 <0.0100 <0.0100 2
) 205 140 16.7 12 285 81 175 12 275 9.0 176 12
(BOD)
(CoD)
vy (50mm
)
(n/ml)

15



25(2013)

[ [ ] [
12 - 010 12 - 010 12 011
[ ] 03 - 00 [ ] 04 - 00 [ ] 01 - 00
[ ] [ ] [ ]
[ [ ] [
[1 ] 11,970 () [1 ] 5,478 (nB) [1 1 7,884 (1mB)
<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 0.002 <0.001 <0.001 2 <0.001 1
<0.005 <0.005 <0.005 2 <0.005 <0.005 <0.005 2 <0.005 1
1,2 <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
(] ) <0.010 <0.010 <0.010 2 <0.010 <0.010 <0.010 2
0.001 <0.001 <0.001 0.002 0.002 0.002 2 0.002 1
0.003 0.002 0.002 0.004 0.003 0.004 2 0.005 1
0.8 0.6 0.7 12 0.7 0.6 0.7 12 0.6 0.4 0.5 12
32 25 2.8 2 38 36 37 2 32 1
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
( 17 11 14 2 15 13 14 2
( <1 <1 <1 2 <1 <1 <1 2 <1 1
( ) -1.2 -16 -14 2 -11 -14 -12 2 -0.9 1
0 0 0 2 0 0 0 2 9 1
1,1 <0.0100 <0.0100 <0.0100 2 <0.0100 <0.0100 <0.0100 2
) 27.0 85 17.1 12 270 10.0 18.0 12 272 71 17.0 12
(BOD)
(CoD)
) (50mm 0.057 0.041 0.049 4
)
(n/ml)
52.0 240 39.0 4
384 226 29.8 4
257 186 22.9 4

16



25(2013) )
[ ] [ ] [
12 - 011 12 - 011 12 - 011
[ ] 02 - 00 [ ] 04 - 00 [ ] 05 - 00
[ ] [ ] [ ]
[ ] [ ] [
[1 1 25690 (n8) [1 ] 20,312(rB) [1 1 20,743(m8)
<0.001 1 <0.001 1 <0.001 1
<0.005 1 <0.005 1 <0.005 1
1,2 <0.0004 <0.0004 <0.0004 12
@ )
0.002 1 0.001 1 0.002 1
0.003 1 0.004 1 0.005 1
0.8 0.5 0.6 12 0.7 0.5 0.6 12 0.9 0.5 0.7 12
30 1 2.8 1 35 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)
(
( <1 1 <1 1 <1 1
( ) -06 1 -09 1 -08 1
65 1 38 1 130 1
1,1 <0.0100 <0.0100 <0.0100 12 <0.0100 <0.0100 <0.0100 12 <0.0100 <0.0100 <0.0100 12
) 25.8 6.8 16.5 12 27.3 7.7 16.8 12 263 9.1 17.1 12
(BOD)
(CoD)
w) (50mm 0.070 0.055 0.062 4 0.050 0.040 0.046 4 0.108 0.054 0.070 4
)
(n/ml)
68.0 58.0 635 4 480 38.0 44.0 4 700 48.0 56.5 4
204 125 16.1 4 30.1 185 242 4 35.0 263 29.8 4
36.7 330 349 4 30.1 18.5 242 4 299 242 27.0 4

17



25(2013) )
[ [ [ ]
12 - 011 12 - 011 12 - 012
[ ] 06 - 00 [ ] 07 - 00 [ ] 01 - 00
[ ] [ ] [ ]
[ [ [ ]
[1 ] 24,043 (mB) [1 ] 12,005(nB) [1 1 2,772(B)
0.001 1 <0.001 1
<0.005 1 <0.005 1
1,2
@ )
0.001 1 0.001 1
0.005 1 0.006 1
0.6 0.5 0.6 12 0.6 0.2 04 12 0.8 0.6 0.6 12
34 1 32 1
1,1,1
t (MTBE)
(
( <1 1 <1 1
( ) -11 1 -10 1
1,1
) 270 6.1 159 12 273 82 16.8 12 29.5 74 175 12
(BOD)
(CoD)
w) (50mm ) 0.063 0.034 0.049 4 0.057 0.041 0.048 4
(89)
(n/ml)
36.0 240 320 4 38.0 230 328 4
29.3 23.0 26.1 4 40.6 241 30.9 4
26.6 175 222 4 231 17.0 20.9 4

18



25(2013)

[ 1 [ [ 1
12 - 012 12 - 012 12 - 012
[ ] 02 - 00 [ ] 03 - 00 [ ] 04 - 00
[ ] [ ] [ 1
[ [ [ ]
[1 ] 13,920 () [1 ] 19,150(rB) [1 1 9,924 (mB)
1,2
Q@ )
0.8 0.5 0.7 12 0.8 0.6 0.7 12 0.7 0.6 0.7 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 26.7 9.3 16.9 12 263 71 16.4 12 302 9.5 181 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

19



25(2013)

[ 1 [ [ 1
12 - 013 12 - 013 12 - 013
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ ] [ ] [ 1
[ [ [ ]
[1 ] 3,072 (m8) [1 ] 6,530 (B) [1 1 2,991 (mB)
1,2
Q@ )
0.7 0.3 0.5 365 0.7 0.4 0.6 365 0.7 0.5 0.6 365
1,1,1
t (MTBE)
(
(
( )
1,1
) 265 102 17.7 12 246 12.7 182 12 215 122 17.2 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

20



25(2013)

[ 1 [ [ 1
12 - 013 12 - 013 12 - 013
[ ] 04 - 00 [ ] 05 - 00 [ ] 07 - 00
[ ] [ ] [ 1
[ [ [ ]
[1 ] 4,398 (mB) [1 ] 6,643 (nB) [1 1 4,831(n8)
1,2
Q@ )
0.7 0.4 0.5 365 0.7 0.4 0.6 365 0.8 0.4 0.6 365
1,1,1
t (MTBE)
(
(
( )
1,1
) 243 117 183 12 230 131 18.0 12 279 9.5 187 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

21



25(2013)

[ 1 [ [ 1
12 - 014 12 - 014 12 - 014
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ ] [ ] [ 1
[ [ [ ]
1 1 8448(nd) [1 () [1 1 ()
1,2
Q@ )
0.6 04 0.5 12 0.6 04 0.5 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 285 11.0 18.8 12 29.5 7.0 17.2 12 29.0 6.7 16.9 12
(BOD)
(CoD)
vy (50mm )
(8S)
(n/ml)

22



25(2013) )
[ 1 [ 1 [
12 - 020 12 - 020 12 - 020
[ ] 02 - 00 [ ] 04 - 00 [ ] 05 - 00
[ ] [ ] [ 1
[ 1 [ 1 [
[1 ] 2,502 (nB) [1 1 16,185(nB) [1 1 14,675(nB)
1,2
@ )
0.003 1 <0.001 1 <0.001 1
0.003 1 <0.002 1 <0.002 1
0.5 0.1 0.3 12 0.6 0.4 0.5 12 0.6 0.4 0.5 12
151 1 151 1 195 1
1,1,1
t (MTBE)
( 22 1 19 1 13 1
( 1 1 1 1 1 1
( ) 00 1 -06 1 -03 1
0 1 0 1 0 1
1,1 <0.0020 1 <0.0020 1 <0.0020 1
) 215 12.0 19.2 12 285 11.0 19.0 12 269 115 18.2 12
(BOD)
(CoD)
w) (50mm
(89)
(n/ml)

23



25(2013) )
[ ] [ [
12 - 020 12 - 020 12 - 020
[ 1 07 - 00 [ ] 08 - 00 [ ] 09 - 00
[ ] [ ] [ ]
[ ] [ [
[1 ] 655 (B) [1 ] 8,329 (nB) [1 1 802 (mB)
1,2
@ )
<0.001 1 <0.001 1
<0.002 1 <0.002 1
0.6 0.3 04 12 0.7 0.6 0.6 12 0.6 0.4 0.5 12
153 1 184 1
1,1,1
t (MTBE)
( 13 1 13 1
( 1 1 1 1
( ) 0.1 1 0.1 1
0 1 42 1
1,1 <0.0020 1 <0.0020 1
) 237 106 16.7 12 28.3 105 185 12 26.0 9.0 16.7 12
(BOD)
(CoD)
vy (50mm
)
(n/ml)

24



25(2013)

1 2280 (nd)

1

5,398 (1)

1 13465(nd)

1,2

<0.0015
<0.0002
<0.002
<0.005
<0.0004

(@

<0.040
<0.010

<0.001

i i

1,1,1

05

03

04

12

04

<0.002

03 04
195
<0.030

12

04 03 04

12

~~

(VTBE)

<0.002
19

1

03

9

1,1
(@)

(BOD)
(CoD)

270

85

173

12

26.2

<0.0020
95 178

I

29.4 10.6 191

12

w)
)

(50mm

(n/ml)

25



25(2013)

[ [ 1 [ 1
12 - 022 12 - 022 12 - 022
[ ] 03 - 00 [ ] 04 - 00 [ ] 05 - 00
[ ] [ ] [ 1
[ [ ] [ ]
[1 ] 871 (mB) [1 ] 251(nB) [1 1 578(mB)
1,2
Q@ )
0.5 0.4 0.5 12 0.6 0.3 0.5 12 0.6 0.3 0.5 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 26.1 41 15.6 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

26



25(2013)

[ 1 [ 1 [ 1
12 - 022 12 - 022 12 - 022
[ ] 06 - 00 [ ] 07 - 00 [ ] 08 - 00
[ ] [ ] [ 1
[ [ ] [ ]
[1 ] 1,246 (mB) [1 ] 66 (mB) [1 1 657 (mB)
1,2
Q@ )
0.5 0.3 04 12 0.5 0.3 04 12 0.6 0.4 0.5 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 28.0 10.0 183 12 236 10.0 177 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

27



25(2013)

[ 1 [ [ 1
12 - 022 12 - 022 12 - 022
[ ] 09 - 00 [ ] 10 - 00 [ ] 11 - 00
[ ] [ ] [ 1
[ [ [ ]
1 1 732 (n8) [1 1 () [1 1 21 ()
1,2
Q@ )
0.5 0.2 04 12 0.6 04 0.5 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 26.0 76 16.9 12 23.2 95 16.2 12
(BOD)
(CoD)
vy (50mm )
(8S)
(n/ml)

28



25(2013)

[ 1 [ [ 1
12 - 022 12 - 022 12 - 022
[ 1 12 - 00 [ ] 13 - 00 [ 1 14 - 00
[ ] [ ] [ 1
[ [ [ ]
1 1 815 (nP) [1 1 105(nB) [1 1 ()
1,2
Q@ )
0.8 0.2 0.5 12 0.7 0.2 0.5 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 238 110 17.4 12 234 100 164 12
(BOD)
(CoD)
vy (50mm )
(8S)
(n/ml)

29



25(2013)

[ 1 [ [ 1
12 - 022 12 - 022 12 - 022
[ ] 15 - 00 [ ] 16 - 00 [ 1 17 - 00
[ ] [ ] [ 1
[ [ [ ]
[1 ] 986 (B) [1 ] 809 (nB) [1 1 416 (nB)
1,2
Q@ )
0.7 0.4 0.6 12 0.7 0.4 0.6 12 0.8 0.2 0.6 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 29.0 8.0 17.4 12 245 38 161 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

30



25(2013)

[ 1 [ 1 [ 1
12 - 022 12 - 022 12 - 022
[ ] 18 - 00 [ 1 19 - 00 [ 1 20 - 00
[ ] [ ] [ 1
[ [ ] [ ]
[1 ] 899 (nB) [1 ] 101 (rB) [1 1 790(1B)
1,2
Q@ )
0.6 0.2 0.5 12 0.7 0.2 0.5 12 03 0.1 0.3 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 264 28 160 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

31



25(2013)

[ 1 [ [ 1
12 - 025 12 - 025 12 - 025
[ ] 01 - 01 [ ] 01 - 02 [ ] 01 - 03
[ ] [ ] [ 1
[ [ [ ]
[1 ] 10,722 () [1 ] 1,492 (mB) [1 1 3,197 (mB)
1,2
Q@ )
0.5 0.3 04 12 13 0.1 0.5 12 05 0.3 04 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 29.0 110 19.0 12 25.0 11.0 16.6 12 320 10.0 19.8 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

32



25(2013)

1

192 (8)

1

366(8)

1 2324(mB)

1,2

<0.0015
<0.0002
<0.001
<0.005
<0.0004

(@

<0.040
<0.010

<0.001

i i

1,1,1

05

02

03

12

05

04

04

12

<0.002

04 03 04
101
<0.030

12

~~

(VTBE)

<0.002
25

1

04

4

1,1

)

(BOD)
(CoD)

230

130

181

12

285

110

194

12

<0.0020
270 10.0 18.0

G

w)
)

(50mm

(n/ml)

33



25(2013)

[ 1 [ [ 1
12 - 027 12 - 027 12 - 027
[ ] 03 - 00 [ ] 04 - 00 [ ] 05 - 00
[ ] [ ] [ ]
[ 1 [ [ ]
[ ] (m8) [1 ] 859 (nB) [ 1 174(nB)
1,2
Q@ )
05 04 04 12 05 03 04 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 26.0 110 184 12 252 103 172 12
(BOD)
(COD)
vy (50mm )
(89)
(n/ml)

34



25(2013)

[ 1 [ [ 1
12 - 027 12 - 027 12 - 027
[ ] 06 - 00 [ ] 07 - 00 [ ] 08 - 00
[ ] [ ] [ 1
[ 1 [ [ ]
[1 ] (mB) [1 ] 2,531(nB) [1 1 11,745(B)
1,2
Q@ )
0.4 0.4 04 12 05 0.3 04 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 230 14.0 18.0 12 283 106 19.0 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

35



25(2013)

3,837 (nB)
1,2
Q@ )
<0.06 1
<0.06 1
<0.001 1
<0.002 1
04
<20
1,1,1
t (MTBE)
( 06
( <L
( ) -04
1,1 <0.0100
) 19.3
(BOD)
(CoD)
vy (50mm )
(8S)

(n/ml)




25(2013)

[ 1 [ [ 1
12 - 031 12 - 031 12 - 031
[ ] 03 - 00 [ ] 04 - 00 [ ] 05 - 00
[ ] [ ] [ 1
[ [ [ ]
[1 ] 3,003 (mB) [1 ] 329(nB) [1 1 1,354 (1)
1,2
Q@ )
0.6 0.3 04 12 0.8 0.3 0.5 12 0.6 0.3 0.5 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 27.0 8.0 175 12 24.0 9.8 16.7 12 25.1 101 17.7 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

37



25(2013)

[ ] [
12 - 031 12 - 033 12 - 033
[ ] 06 - 00 [ ] 01 - 00 [ ] 02 - 00
[ ] [ ] [ ]
[ [ ] [
[1 ] 1,299 (mB) [1 ] 18,294(nB) [1 1 25282(md)
<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
<0.005 <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@ ) <0.006 1 <0.006 1
<0.001 1 <0.001 1
0.001 1 0.001 1
0.00 1 0.00 1
0.5 0.2 04 12 0.5 0.2 0.3 365 05 0.3 04 365
3.0 1 17 1
1,1,1 <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
( 04 1 08 1
( <1 1 <1 1
( ) -05 1 -0.2 1
311 11 7 12 31 6 14 12
1,1 <0.0100 <0.0100 <0.0100 12 <0.0100 <0.0100 <0.0100 12
) 245 127 16.8 12 26.0 112 184 12 240 121 178 12
(BOD)
(CoD)
vy (50mm
)
(n/ml)
29.5 191 225 12 178 9.6 131 12

38



25(2013) )
[ ] [ ] [
12 - 033 12 - 034 12 - 034
[ ] 03 - 00 [ ] 01 - 00 [ ] 02 - 00
[ ] [ ] [ ]
[ ] [ ] [
[1 ] 5,933 (mB) [1 ] 9,454 (nB) [1 1 5,596 (1mB)
<0.0002 <0.0002 <0.0002 12 <0.0002 <0.0002 <0.0002 2 <0.0002 <0.0002 <0.0002 2
<0.0002 <0.0002 <0.0002 12 <0.0002 <0.0002 <0.0002 2 <0.0002 <0.0002 <0.0002 2
<0.001 <0.001 <0.001 12 0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
<0.005 <0.005 <0.005 12 <0.005 <0.005 <0.005 2 <0.005 <0.005 <0.005 2
1,2 <0.0004 <0.0004 <0.0004 12 <0.0004 <0.0004 <0.0004 2 <0.0004 <0.0004 <0.0004 2
<0.001 <0.001 <0.001 12 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
(] ) <0.006 1 <0.006 <0.006 <0.006 2 <0.006 <0.006 <0.006 2
<0.001 1 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
0.001 1 <0.001 <0.001 <0.001 2 0.001 0.001 0.001 2
0.00 1 0.00 1 0.00 1
0.6 0.2 0.3 365 0.7 0.4 0.5 365 0.7 0.3 0.5 365
13 1 12 1.0 11 2 0.9 <0.5 <0.5 2
1,1,1 <0.001 <0.001 <0.001 12 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
t (MTBE) <0.002 <0.002 <0.002 12 <0.002 <0.002 <0.002 2 <0.002 <0.002 <0.002 2
( 0.8 1 05 0.4 0.5 2 0.6 0.4 0.5 2
( <1 1 <1 <1 <1 2 <1 <1 <1 2
( ) 0.0 1 -0.1 -0.1 -0.1 2 -0.2 -03 -0.3 2
299 5 60 12 14 0 6 12 33 0 9 12
1,1 <0.0100 <0.0100 <0.0100 12 <0.0010 <0.0010 <0.0010 2 <0.0010 <0.0010 <0.0010 2
) 210 135 172 12 194 129 16.1 365 218 8.7 157 365
(BOD)
(CoD)
vy (50mm
)
(n/ml)
122 8.6 9.8 12

39



25(2013) )
[ ] [ ] [ ]
12 - 034 12 035 12 036
[ ] 03 - 00 [ ] 01 - 00 [ ] 01 - 00
[ ] [ ] [
[ ] [ ] [ ]
[1 ] 8,818 (B) [1 ] 6,563 (mB) [1 1 1,757 (mB)
<0.0002 <0.0002 <0.0002 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
<0.001 <0.001 <0.001 2
(] ) <0.006 <0.006 <0.006 2
0.001 0.001 0.001 2 <0.001 1 <0.001 1
0.001 0.001 0.001 2 <0.001 1 <0.001 1
0.00 1 0.00 1
0.7 0.3 0.5 365 0.3 0.2 0.3 12 0.6 0.3 04 365
15 14 15 2 038 0.8 0.8 2 13 1
1,1,1 <0.001 <0.001 <0.001 2
t (MTBE) <0.002 <0.002 <0.002 2
( 0.9 0.7 0.8 2 0.6 0.4 0.5 2
( <1 <1 <1 2 <1 <1 <1 2 <1 1
( ) -0.2 -0.2 -0.2 2 -0.1 -04 -0.3 2 -0.1 1
24 0 3 12 44 4 24 2 3 1
1,1 <0.0010 <0.0010 <0.0010 2 <0.0010 1
) 217 121 169 365
(BOD)
(CoD)
vy (50mm
)
(n/ml)

40



25(2013) )
[ ] [ ] [ ]
12 - 036 12 - 037 12 - 038
[ ] 02 - 00 [ ] 01 - 00 [ ] 04 - 01
[ ] [ ] [ ]
[ ] [ ] [ ]
[1 ] 10,317 () [1 ] 5,269 (mB) [1 1 3,703 (mB)
<0.001 1 <0.001 1
1,2
@ )
<0.001 1 <0.001 1 <0.001 1
0.001 1 <0.002 1 0.004 1
0.00 1
0.5 0.3 04 365 0.5 0.3 04 365 0.7 0.1 04 365
11 1
1,1,1
t (MTBE)
(
( <1 1 <1 1 <1 1
( ) -0.2 1 -07 1 -09 1
0 1 150 0 14 12 2 1
1,1 <0.0010 1 <0.0100 1
)
(BOD)
(CoD)
vy (50mm
)
(n/ml)

2



25(2013) )
[ ] [ ] [
12 - 039 12 - 039 12 - 039
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ ] [ ] [ ]
[ ] [ ] [
[1 ] 4,832 (mB) [1 1 5,785 (rB) [1 1 1,529 (nB)
<0.0002 <0.0002 <0.0002 2 <0.0002 <0.0002 <0.0002 2 <0.0002 <0.0002 <0.0002 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
<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
<0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
(] ) <0.006 <0.006 <0.006 2 <0.006 <0.006 <0.006 2 <0.006 <0.006 <0.006 2
<0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
0.001 <0.001 <0.001 0.001 <0.001 <0.001 0.001 <0.001 <0.001
0.8 03 05 365 08 03 05 365 0.7 0.2 05 365
4.8 28 38 2 48 28 3.8 2 4.6 29 3.8 2
1,1,1 <0.001 <0.001 <0.001 2 <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 <0.002 <0.002 <0.002 2
( 0.9 0.3 0.6 2 0.9 0.3 0.6 2 0.8 0.2 0.5 2
( <1 <1 <1 2 <1 <1 <1 2 <1 <1 <1 2
( ) -04 -0.7 -0.6 2 -04 -0.7 -0.6 2 -0.6 -0.7 -0.7 2
6 0 2 12 6 0 2 12 4 0 <1 12
1,1
) 312 51 18.9 365 31.2 51 189 365 29.5 76 191 365
(BOD)
(CoD)
vy (50mm
(89)
(n/ml)

42



25(2013) )
[ [ 1 [ 1
12 - 040 12 - 041 12 - 050
[ ] 01 - 03 [ ] 01 - 00 [ 1 01 - 00
[ 1 [ 1 [ 1
[ [ 1 [ 1
1 1 3,866 () 1 ] 1,178 (n8) 1 ] 4,293 (B)
<0.001 1
1,2
@ )
<0.001 1
0.003 1
09 05 0.7 365 0.9 0.2 0.6 365 04 0.1 0.3 12
1,1,1
t (MTBE)
(
C <1 1
( ) -0.9 1
2 1
1,1 <0.0100 1
) 293 6.2 174 12 27.0 105 184 12
(BOD)
(CoD)
vy (50mm )
(ss)
(n/ml)

43



25(2013)

[ 1 [ 1 [
12 - 050 12 - 050 12 - 052
[ ] 03 - 00 [ ] 04 - 00 [ ] 01 - 00
[ ] [ ] [ 1
[ 1 [ ] [
[1 ] (mB) [1 ] 4,933(nB) [1 10,762(B)
1,2
Q@ )
0.6 0.2 04 12 0.9 0.5 0.6 12
1,1,1
t (MTBE)
(
(
( )
1,1 <0.0100 1 <0.0100 1
) 270 67 17.0 12 275 95 180 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

44



25(2013) )
[ ] [ [
12 - 053 12 - 053 12 - 053
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ ] [ ] [ ]
[ ] [ [
[1 ] 1,500 (1mB) [1 ] 436(nB) [1 1 276(mB)
<0.001 1 <0.001 1 <0.001 1
1,2
@ )
<0.001 1 <0.001 1 <0.001 1
<0.002 1 <0.002 1 <0.002 1
0.5 0.2 0.3 12 0.5 0.3 0.5 12 04 0.3 0.3 12
1,1,1
t (MTBE)
( 0.6 1 0.6 1 0.7 1
(
( ) -09 1 -08 1 -09 1
8 1 23 1 2 1
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 244 110 176 12 24.6 120 179 12 245 125 182 12
(BOD)
(CoD)
vy (50mm
)
(n/ml)

45



25(2013) )
[ 1 [ [ 1
12 - 053 12 - 053 12 - 054
[ 1 04 - 00 [ ] 05 - 00 [ 1 01 - 00
[ 1 [ 1 [ 1
[ 1 [ [ 1
1 1 403 (n8) ¥ 1 2,016 (nB) 1 1 (m®)
<0.001 1 <0.001 1
1,2
@ )
<0.001 1 <0.001 1
<0.002 1 <0.002 1
038 0.3 0.6 12 05 0.3 04 12
1,1,1
t (MTBE)
( 10 1 06 1
(
( ) -07 1 -08 1
15 1 7 1
1,1 <0.0100 1 <0.0100 1
( ) 25.0 115 179 12 185 14.0 16.1 12
(BOD)
(CoD)
vy (50mm )
(ss)
(n/ml)

46



25(2013)

[ [ ] [
12 - 054 12 - 060 12 - 060
[ ] 02 - 00 [ ] 01 - 00 [ ] 02 - 00
[ ] [ ] [ ]
[ [ ] [
[1 ] 1,475 (B) [1 ] 23,866(mB) [1 1 4,594 (n8)
0.0002 <0.0002 <0.0002 4 <0.0002 <0.0002 <0.0002 4
<0.0002 <0.0002 <0.0002 4 <0.0002 <0.0002 <0.0002 4
<0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
<0.005 <0.005 <0.005 2 <0.010 <0.010 <0.010 12 <0.010 <0.010 <0.010 12
1,2 <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
(] ) <0.006 <0.006 <0.006 4 <0.006 <0.006 <0.006 4
<0.001 <0.001 <0.001 2 0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
<0.002 <0.002 <0.002 2 0.003 0.001 0.001 4 <0.001 <0.001 <0.001 4
04 0.2 0.3 365 0.6 0.1 04 365 05 0.2 04 365
44 18 33 4 35 18 2.6 4
1,1,1 <0.030 <0.030 <0.030 4 <0.030 <0.030 <0.030 4
t (MTBE) <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4
( 3.2 11 18 12 15 0.6 11 12
( <1 <1 <1 2 <1 <1 <1 4 <1 <1 <1 4
( ) -0.6 -07 -06 2 -08 -16 -13 4 -07 -13 11 4
4 3 4 2 0 0 0 4 10 0 3 4
1,1 <0.0100 <0.0100 <0.0100 4 <0.0100 <0.0100 <0.0100 4
) 279 120 18.9 12 29.3 79 183 12 27.2 9.9 181 12
(BOD)
(CoD)
vy (50mm
)
(n/ml)
543 312 434 12 55.1 332 451 12

47



25(2013)

[ 1 [ [ 1
12 - 061 12 - 062 12 - 066
[ ] 02 - 00 [ ] 01 - 00 [ ] 03 - 00
[ ] [ ] [ 1
[ [ [ ]
[1 ] 2,129 (mB) [1 ] 15,925(B) [1 1 1,896 (B)
1,2
Q@ )
04 0.2 0.3 12 0.5 0.1 04 12 05 0.3 04 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 28.0 10.0 19.0 12 270 5.5 173 12 28.0 9.0 170 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

48



25(2013) )
[ ] [
12 - 070 12 - 071 12 - 071
[ ] 01 - 00 [ ] 05 - 00 [ ] 06 - 00
[ ] [ ] [ ]
[ [ ] [
[1 ] 11,132 () [1 ] 16,597 (nB) [1 1 5,920 (mB)
1,2
@ )
<0.06 <0.06 <0.06 4 <0.06 <0.06 <0.06 4
0.001 <0.001 <0.001 4 0.001 <0.001 <0.001 4
<0.002 <0.002 <0.002 4 0.003 <0.002 <0.002 4
0.8 0.3 0.7 16 0.9 0.5 0.7 12 0.8 0.3 0.6 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 29.2 91 183 12 28.3 9.9 184 12
(BOD)
(CoD)
vy (50mm )
)
(n/ml)
62.0 263 49.9 12 58.5 298 495 12
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25(2013)

[ 1 [ 1 [ 1
12 - 072 12 - 072 12 - 072
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ ] [ ] [ 1
[ 1 [ ] [ ]
[1 ] 3,797 (m8) [1 ] 5,739 (nB) [1 1 1,215 ()
1,2
Q@ )
0.7 0.5 0.6 12 0.6 0.4 0.5 12 0.7 0.5 0.6 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 226 122 17.2 12 259 121 183 12 245 101 17.4 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)
90.0 79.0 84.0 10 91.0 78.0 84.0 10 1240 98.0 110.0 10
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25(2013) ( )

1 1 1
12 - 072 12 - 072 12 - 073
[ ] 04 - 00 [ ] 05 - 00 [ ] 01 - 00
[ ] [ ] [ 1
[ 1 [ ] [ ]
[1 ] 29,519 (mB) [1 ] 13,874(B) [1 1 1,749 (n8)
<0.001
Q@ )
<0.001
<0.001
0.8 05 0.7 12 038 0.6 0.7 12 0.7 0.3 0.5
1.0
1,1,1
t (MTBE)
( ) <02
( ) <1
( ) -03
21 1 9
<0.0010
) 27.8 6.7 17.3 12 305 86 193 12
(BOD)
(CoD)
vy (50mm )
(8S)
(n/ml)
53.0 41.0 45.0 10 54.0 420 46.0 10
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25(2013) )
[ 1 [ 1 [
12 080 12 - 080 12 080
[ ] 01 - 00 [ ] 02 - 00 [ ] 04 - 00
[ ] [ ] [ 1
[ 1 [ 1 [
[1 (B) [1 1 6,375 (1mB) [1 1 315(nB)
<0.0002 1 <0.0002 <0.0002 <0.0002 2 <0.0002 1
<0.0002 1 <0.0002 <0.0002 <0.0002 2 <0.0002 1
<0.001 1 <0.001 <0.001 <0.001 2 <0.001 1
<0.005 1 <0.005 <0.005 <0.005 2 <0.005 1
1,2
(] ) <0.006 1 <0.006 <0.006 <0.006 2 <0.006 1
<0.001 1 0.002 <0.001 0.001 2 <0.001 1
0.002 1 0.004 0.001 0.003 2 <0.001 1
0.6 0.1 04 365 0.5 0.2 0.3 365 0.8 0.2 04 365
23 1 8.8 7.9 8.4 2 15.0 1
1,1,1 <0.001 1 <0.001 <0.001 <0.001 2 <0.001 1
t (MTBE)
(
( <1 1 <1 <1 <1 2 <1 1
( ) -0.4 -0.7 -0.6 4 -0.3 -13 -10 4 01 0.0 0.0 4
5 0 3 4 9 3 5 4 0 1 4
1,1
) 25.7 10.1 17.6 12 279 95 17.9 12 203 124 16.5 12
(BOD)
(CoD)
vy (50mm
(89)
17 1 8.8 79 84 2 3.7 1
(n/ml)
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25(2013) )
[ ] [ ] [ ]
12 - 080 12 - 082 12 - 082
[ ] 05 - 00 [ ] 01 - 00 [ ] 03 - 00
[ ] [ ] [ ]
[ ] [ ] [ ]
[ ] (n8) [ ] 671(n) [1 1 905 ()
<0.0002 1
<0.0002 1
<0.001 1 <0.001 1 <0.001 1
<0.005 1
1,2
@ ) <0.006 1
<0.001 1 0.001 1 <0.001 1
0.001 1 0.005 1 <0.001 1
0.6 0.3 04 365 0.9 0.6 0.8 365 0.9 0.6 0.8 365
19 1
1,1,1 <0.001 1
t (MTBE)
(
( <1 1 1 1 <1 1
( ) 00 00 00 4 -0.1 1 -03 1
1 1 1 4 1 1 9 1
1,1
) 271 9.1 174 12
(BOD)
(CoD)
vy (50mm
)
<05 1
(n/ml)

53



25(2013)

[ 1 [ 1 [ 1
12 - 082 12 - 082 12 - 082
[ ] 04 - 00 [ ] 05 - 00 [ ] 06 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
[1 1 (mB) 1 ] 1,417 (n8) [1 ] 644 ()
1,2
@ )
05 03 04 365 1.0 0.4 06 365
1,1,1
t (MTBE)
(
(¢
( )
1,1
)
(BOD)
(Ccop)
vy (50mm )
($9)
(n/ml)
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25(2013)

[ [ 1 [ 1
12 - 083 12 - 083 12 - 083
[ ] 01 - 00 [ ] 01 - o1 [ ] 02 - 00
[ ] [ ] [ 1
[ [ ] [ ]
[1 ] 2,448 (mB) [1 ] 525(n8) [1 1 3,127 (mB)
1,2
Q@ )
12 0.6 0.9 365 0.9 0.5 0.8 365 13 0.7 0.9 365
1,1,1
t (MTBE)
(
(
( )
1,1
(@)
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)
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25(2013)

[ [ 1 [ 1
12 - 083 12 - 083 12 - 084
[ ] 02 - 01 [ ] 03 - 00 [ ] 01 - 00
[ ] [ ] [ 1
[ [ ] [ ]
[1 ] 2,867 (nB) [1 1 2,134 (nB) [1 1 1,879 ()
1,2
Q@ )
0.9 05 0.8 365 11 038 0.9 365
1,1,1
t (MTBE)
(
( <1 <1 <1
( )
1,1
(@)
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)
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25(2013) )
[ ] [ [
12 092 12 - 092 12 - 092
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ [ ] [ ]
[ ] [ [
[ ] (n8) [ 1 3707(nd) [1 1 2918(m)
<0.0002 <0.0002 <0.0002 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
<0.005 <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
(] ) <0.006 <0.006 <0.006 2 <0.006 <0.006 <0.006 2
0.001 0.001 0.001 0.003 0.002 0.003 2
0.002 <0.001 0.002 0.007 0.003 0.005 2
0.10 0.01 0.06 2
0.7 03 0.6 12 0.7 0.2 0.4 11
7.8 4.6 6.2 2 6.0 5.0 55 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
( 3.9 29 34 2 34 31 33 2
( <1 <1 <1 2 <1 <1 <1 2
( ) -07 -18 -11 4 -05 -10 -08 4
45 0 11 4 30 0 13 4
1,1 <0.0010 <0.0010 <0.0010 2 <0.0010 <0.0010 <0.0010 2
) 25.6 9.0 177 12 278 123 197 11
(BOD)
(CoD)
vy (50mm
(89)
(n/ml)
79.0 232 53.1 12 92.0 49.7 711 11
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25(2013) )
[ ] [ [
12 - 092 12 - 092 12 - 092
[ ] 04 - 00 [ ] 05 - 00 [ ] 06 - 00
[ ] [ ] [ ]
[ ] [ [
[1 ] 1,195 () [1 1 4,993 (rB) [1 1 1,182 (n8)
<0.0002 <0.0002 <0.0002 2 <0.0002 <0.0002 <0.0002 2 <0.0002 <0.0002 <0.0002 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
<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
<0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
(] ) <0.006 <0.006 <0.006 2 <0.006 <0.006 <0.006 2 <0.006 <0.006 <0.006 2
<0.001 <0.001 <0.001 0.001 0.001 0.001 0.001 0.001 0.001
<0.001 <0.001 <0.001 0.002 0.001 0.002 0.002 0.002 0.002
1.0 05 0.8 12 11 05 0.8 12 12 0.4 0.8 12
2.6 20 23 2 7.3 57 6.5 2 150 10.0 125 2
1,1,1 <0.001 <0.001 <0.001 2 <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 <0.002 <0.002 <0.002 2
( 11 0.8 1.0 2 29 25 27 2 22 22 22 2
( <1 <1 <1 2 <1 <1 <1 2 <1 <1 <1 2
( ) -06 -07 -06 4 -12 -17 -15 4 -09 -16 -12 4
1 0 1 4 1 0 1 4 2 0 1 4
1,1 <0.0010 <0.0010 <0.0010 2 <0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 2
) 277 9.7 18.8 12 313 78 170 12 26.5 9.0 173 12
(BOD)
(CoD)
vy (50mm
(89)
(n/ml)
60.5 446 52.2 12 60.5 114 40.6 12 1220 36.2 74.2 12
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25(2013) )
[ ] [ [
12 092 12 - 092 12 - 092
[ 1 07 - 00 [ ] 08 - 00 [ ] 09 - 00
[ [ 1 [ 1
[ ] [ [
[ ] (n8) [ 1 1825(nf) [1 1 33 ()
<0.0002 <0.0002 <0.0002 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
<0.005 <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
(@ ) <0.006 <0.006 <0.006 2 <0.006 <0.006 <0.006 2
<0.001 <0.001 <0.001 <0.001 <0.001 <0.001
<0.001 <0.001 <0.001 <0.001 <0.001 <0.001
09 04 06 12 10 05 09 12
25 24 25 2 2.6 22 24 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
( 11 0.8 10 2 0.8 0.4 0.6 2
( <1 <1 <1 2 <1 <1 <1 2
( ) -07 -07 -07 4 01 -0.7 -02 4
4 0 2 4 670 24 307 4
1,1 <0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 2
) 27.0 10.0 179 12 225 55 149 12
(BOD)
(CoD)
vy (50mm
)
(n/ml)
59.4 44.6 50.8 12 107.0 50.7 85.6 12
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25(2013)

[ [ ] [
12 - 093 12 - 093 12 - 093
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ ] [ ] [ ]
[ [ ] [
[1 ] 5,842 (mB) [1 ] 2,102 (nB) [1 1 2,342(B)
0.001 0.001 0.001 2 <0.001 <0.001 <0.001 2
1,2
@ )
0.003 0.001 0.002 2 <0.001 <0.001 <0.001 2 0.002 <0.001 0.001 2
0.007 0.001 0.004 2 0.001 <0.001 <0.001 2 0.006 0.001 0.004 2
10 0.5 0.6 365 0.8 0.3 0.5 365 0.8 0.4 0.6 365
140 9.2 113 12
1,1,1
t (MTBE)
(
( <1 <1 <1 2
( ) -14 -15 -15 2 -04 -0.8 -0.6 2 -0.7 -0.8 -0.8 2
0 0 0 2 0 0 0 2 0 0 0 2
1,1
) 29.7 104 19.2 12 28.0 125 19.0 12 27.6 110 179 12
(BOD)
(CoD)
vy (50mm
(89)
(n/ml)
104.0 67.2 833 4
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25(2013) )
[ [ [
12 - 093 12 - 093 12 - 093
[ 1 04 - 00 [ ] 05 - 00 [ ] 06 - 00
[ ] [ ] [ ]
[ [ [
[1 ] 2,342 (mB) [1 ] 945 (nB) [1 1 1,433 ()
1,2
@ )
0.002 <0.001 0.001 2 0.002 0.001 0.002 2 <0.001 <0.001 <0.001 2
0.006 0.001 0.004 2 0.006 0.002 0.004 2 <0.001 <0.001 <0.001 2
0.8 0.4 0.6 365 10 0.4 0.7 365 10 0.7 0.8 365
140 9.2 113 12 2.6 22 24 2
1,1,1
t (MTBE)
(
(
( ) -0.7 -0.8 -0.8 2 -0.9 -2.2 -16 4 -05 -05 -05 2
0 0 0 2 2 1 2 2 7 4 6 2
1,1
) 276 110 179 12 25.9 838 16.0 12 26.4 9.6 179 12
(BOD)
(CoD)
vy (50mm
)
(n/ml)
104.0 67.2 833 4 46.1 139 26.9 12
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25(2013) )
[ [ 1 [ 1
12 - 094 12 - 094 12 - 097
[ ] 01 - 00 [ ] 02 - 00 [ ] 01 - 00
[ ] [ ] [ 1
[ [ 1 [ 1
[1 1 2,079 (n8) [1 1 1128(n8) [1 1 (m8)
1,2
@ )
0.002 0.002 0.002 2 <0.001 <0.001 <0.001 2
0.004 0.003 0.004 2 <0.002 <0.002 <0.002 2
0.2 0.1 0.2 2 04 04 04 2
9.0 8.0 85 2 2.0 <20 <20 2
1,1,1
t (MTBE)
(
( <1 <1 <1 4 <1 <1 <1 4
( ) -09 -11 -10 2 -05 -05 -05 2
11 0 5 4 12 0 7 4
1,1
) 29.5 10.3 19.9 12 28.8 11.0 19.8 12
(BOD)
(CoD)
w) (50mm
(8S)
(n/ml)
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25(2013)

(m8)

(m8)

(m8)

1,2
@ )
1,1,1
t (MTBE)
(
(¢
( )
1,1
)
(BOD)
(CoD)
L) (50mm )
($9)
(n/ml)
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25(2013) )
[ ] [ ] [
12 - 097 12 097 12 - 097
[ ] 05 - 00 [ ] 06 - 00 [ ] 07 - 00
[ ] [ [ ]
[ ] [ ] [
[ 1 2198(nB) [ ] (8) [1 1 3634(m)
0.0009 <0.0002 0.0006 4
<0.005 <0.005 <0.005 12 <0.005 <0.005 <0.005 12
1,2 <0.0004 <0.0004 <0.0004 43 <0.0004 <0.0004 <0.0004 43
<0.001 <0.001 <0.001 43 <0.001 <0.001 <0.001 43
@ )
0.001 0.001 0.001 2 0.001 0.001 0.001 2
<0.002 <0.002 <0.002 2 0.002 0.002 0.002 2
1.0 0.4 0.7 47 10 03 0.6 50
0.8 1 2.7 17 22 2
1,1,1 <0.001 <0.001 <0.001 43 <0.001 <0.001 <0.001 43
t (MTBE) <0.002 <0.002 <0.002 43 <0.002 <0.002 <0.002 43
(
( <1 <1 <1 2 <1 <1 <1 2
( ) -0.5 -0.6 -0.6 2 -25 -2.6 -2.6 2
11 0 2 12 5 0 2 12
1,1 <0.0100 <0.0100 <0.0100 43 <0.0100 <0.0100 <0.0100 43
) 26.0 10.0 18.8 47 29.5 8.0 195 50
(BOD)
(CoD)
vy (50mm 0.110 0.065 0.088 12 0.137 0.073 0.112 12
(89)
<05 1 2.6 16 21 2
(n/ml)
162.0 60.0 1230 12 38.0 16.0 25.0 12
1320 579 106.0 12 33.6 19.9 279 12
38.0 38.0 38.0 2 49.0 48.0 48.0 2
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25(2013) )
[ ] [ ] [
12 - 097 12 - 097 12 - 097
[ ] 08 - 00 [ ] 09 - 00 [ ] 10 - 00
[ ] [ ] [ ]
[ ] [ ] [
[1 ] 3,763 (mB) [1 1 7,839 (rB) [1 1 4,545 (mB)
<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 43 <0.0004 <0.0004 <0.0004 43 <0.0004 <0.0004 <0.0004 43
<0.001 <0.001 <0.001 43 <0.001 <0.001 <0.001 43 <0.001 <0.001 <0.001 43
@ )
0.001 0.001 0.001 2
0.003 0.003 0.003 2
13 0.4 0.7 50 13 0.4 0.8 49 13 0.4 0.8 50
6.9 18 44 2 0.8 1 18 0.8 13 2
1,1,1 <0.001 <0.001 <0.001 43 <0.001 <0.001 <0.001 43 <0.001 <0.001 <0.001 43
t (MTBE) <0.002 <0.002 <0.002 43 <0.002 <0.002 <0.002 43 <0.002 <0.002 <0.002 43
(
( <1 <1 <1 2 <1 <1 <1 2 <1 <1 <1 2
( ) -14 -14 -14 2 -0.7 -0.9 -0.8 2 -0.8 -1.0 -0.9 2
18 0 2 12 47 0 12 12 14 0 2 12
1,1 <0.0100 <0.0100 <0.0100 43 <0.0100 <0.0100 <0.0100 43 <0.0100 <0.0100 <0.0100 43
) 285 10.0 20.3 50 30.5 8.0 20.1 49 285 9.0 20.3 50
(BOD)
(CoD)
w) (50mm 0.119 0.070 0.093 12 0.052 0.022 0.036 12 0.051 0.025 0.037 12
(89)
52 0.8 3.0 2 <05 1 14 <0.5 0.7 2
(n/ml)
106.0 66.0 87.0 12 60.0 440 52.0 12 62.0 420 51.0 12
249 10.7 195 12 57.3 334 47.9 12 56.0 34.0 47.3 12
25.0 18.0 22.0 2 24.0 22.0 23.0 2 24.0 22.0 23.0 2
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