25(2013)

[ [ ] [
09 - 001 09 001 09 - 001
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ 1 [ [ 1
[ [ ] [
[1 ] 11.887(md) [1 ] (m8) [1 1 39472(m8)
<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
<0.001 <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
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
(] ) 0.020 <0.010 <0.010 4 <0.010 <0.010 <0.010 4
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
0.003 <0.002 <0.002 4 <0.002 <0.002 <0.002 4
0.00 0.00 0.00 4 0.00 0.00 0.00 4
04 0.2 0.3 4 03 0.2 0.3 4
<47 <2.0 <2.0 12 140 70 10.0 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
( 14 0.9 11 4 11 0.8 10 4
( <1 <1 <1 4 <1 <1 <1 4
( ) -12 -16 -14 4 -14 -17 -17 4
28 0 7 4 2 0 0 4
1,1 <0.0100 <0.0100 <0.0100 4 <0.0100 <0.0100 <0.0100 4
) 26.0 6.2 16.1 12 26.5 45 174 12
(BOD)
(CoD)
vy (50mm
)
(n/ml)
35.0 304 326 12 456 36.9 419 12




25(2013)

[ [ ] [
09 - 001 09 - 001 09 - 001
[ 1 04 - 00 [ ] 05 - 00 [ ] 06 - 00
[ ] [ ] [ ]
[ [ ] [
[1 1 90,863 (nB) [1 ] 696 (B) [1 1 19 (mB)
<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
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
<0.005 <0.005 <0.005 4 <0.005 <0.005 <0.005 4 <0.005 <0.005 <0.005 4
1,2 <0.0004 <0.0004 <0.0004 4 <0.0004 <0.0004 <0.0004 4 <0.0004 <0.0004 <0.0004 4
<0.040 <0.040 <0.040 4 <0.040 <0.040 <0.040 4 <0.040 <0.040 <0.040 4
(] ) 0.020 <0.010 <0.010 4 <0.010 <0.010 <0.010 4 0.020 <0.010 <0.010 4
0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
0.003 <0.002 <0.002 4 <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4
0.00 0.00 0.00 4 0.00 0.00 0.00 4 0.00 0.00 0.00 4
04 0.2 0.3 4 0.3 0.2 0.3 4 04 0.3 04 12
9.0 22 5.0 12 10.0 5.0 7.0 12 8.0 3.0 5.0 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
( 19 0.8 14 4 2.8 0.8 15 4 1.0 <0.8 0.9 4
( 2 <1 <1 4 1 <1 <1 4 <1 <1 <1 4
( ) -14 -19 -17 4 -17 -2.2 -19 4 -13 -19 -16 4
4 0 1 4 0 0 0 4 15 0 5 4
1,1 <0.0100 <0.0100 <0.0100 4 <0.0100 <0.0100 <0.0100 4 <0.0100 <0.0100 <0.0100 4
) 259 48 174 12 245 70 16.2 12 225 88 16.2 12
(BOD)
(CoD)
vy (50mm
)
(n/ml)
39.6 251 330 12 36.6 314 336 12 488 315 39.6 12




25(2013) )
[ ] [ [ ]
09 002 09 002 09 002
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ ] [ ] [ ]
[ ] [ [ ]
[1 ] 10,820 () [1 ] 895 (nB) [1 1 17,612(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
<0.005 1 <0.005 1 0.005 1
1,2 <0.0004 1 <0.0004 1 <0.0004 1
<0.040 1 <0.040 1 <0.040 1
@ ) <0010 1 <0.010 1 <0.010 1
<0.06 1 <0.06 1 <0.06 1
<0.06 1 <0.06 1 <0.06 1
<0.001 1 <0.001 1 <0.001 1
<0.002 1 <0.002 1 <0.002 1
<1.00 1 <1.00 1 <1.00 1
0.3 0.3 0.3 12 0.4 0.3 04 12 04 0.2 0.3 12
5.0 1 4.0 1 <2.0 1
1,1,1 <0.030 1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( 14 1 14 1 16 1
( <1 1 <1 1 <1 1
( ) -20 1 -18 1 -05 1
34 1 30 1 44 1
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 26.5 114 183 12 278 114 193 12 26.0 72 16.3 12
(BOD)
(CoD)
vy (50mm
)

(n/ml)




25(2013) )
[ ] [ [ ]
09 002 09 002 09 002
[ 1 04 - 00 [ ] 06 - 00 [ ] 08 - 00
[ ] [ ] [ ]
[ ] [ [ ]
[1 ] 3,084 (mB) [1 ] 5,014 (nB) [1 1 1,140 (mB)
<0.0015 1 <0.0015 1 <0.0015 1
<0.0002 1 <0.0002 1 <0.0002 1
<0.001 1 <0.001 1 <0.001 1
<0.005 1 <0.005 1 <0.005 1
1,2 <0.0004 1 <0.0004 1 <0.0004 1
<0.040 1 <0.040 1 <0.040 1
@ ) <0010 1 <0.010 1 <0.010 1
<0.06 1 <0.06 1 <0.06 1
<0.06 1 <0.06 1 <0.06 1
<0.001 1 <0.001 1 <0.001 1
<0.002 1 <0.002 1 <0.002 1
<1.00 1 <1.00 1 <1.00 1
04 0.3 04 12 0.4 0.3 0.3 12 04 0.4 04 12
4.0 1 20 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
( 14 1 17 1 22 1
( <1 1 <1 1 <1 1
( ) -18 1 -12 1 -20 1
30 1 10 1 6 1
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 278 114 193 12 27.6 8.7 178 12 275 10.6 185 12
(BOD)
(CoD)
vy (50mm
)

(n/ml)




25(2013) )
[ ] [ [ ]
09 - 002 09 - 004 09 - 004
[ 1 09 - 00 [ ] 01 - 00 [ ] 02 - 00
[ ] [ ] [ ]
[ ] [ [ ]
[1 ] 19,315 () [1 ] 10,920(nB) [1 1 (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
1,2 <0.0004 1 <0.0004 1
<0.040 1 <0.020 1
@ ) <0010 1 <0.010 1
<0.06 1 <0.06 1
<0.06 1 <0.06 1
<0.001 1 0.001 1
<0.002 1 0.005 1
<1.00 1 <1.00 1
04 0.3 04 12 0.3 0.2 0.3 12
4.0 1 20 1
1,1,1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1
( 14 1 2.0 1
( <1 1 <1 1
( ) -18 1 -16 1
30 1 0 1
1,1 <0.0100 1 <0.0020 1
) 278 114 193 12 21.0 4.7 122 12
(BOD)
(CoD)
vy (50mm
)

(n/ml)




25(2013)

(m8)

(m8)

I

] 180 ()

1,2

<0.0015
<0.0002
<0.001
<0.005
<0.0004

@

<0.020
<0.010
<0.06
<0.06
0.001

0.004

<1.00

04 03 0.4
<20

<0.030

i G i i i i L il

-
N

(VTBE)

<0.002
21

1

-18

0

1,1

)

(BOD)
(CoD)

<0.0020
215 42 123

R R T e

[N

w)
)

(50mm

(n/ml)




25(2013)

(m8)

(m8)

I

1 221(nB)

1,2

<0.0015
<0.0002
<0.001
<0.005
<0.0004

@

<0.020
<0.010
<0.06
<0.06
<0.001

<0.002

0.40

03 03 03
4.0

<0.030

i G i i i i L il

-
N

(VTBE)

<0.002
0.7

<1
-2.6

0

1,1

)

(BOD)
(CoD)

<0.0020
19.0 5.0 123

R R T e

[N

w)
)

(50mm

(n/ml)




25(2013) )
[ ] [ [ ]
09 006 09 006 09 006
[ ] 02 - 00 [ ] 03 - 00 [ ] 04 - 00
[ ] [ ] [ ]
[ ] [ [ ]
[1 ] 739 (mB) [1 ] 1,676 (mB) [1 1 355(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
<0.020 1 <0.020 1 <0.020 1
@ ) <0010 1 <0.010 1 <0.010 1
<0.06 1 <0.06 1 <0.06 1
<0.06 1 <0.06 1 <0.06 1
0.001 1 <0.001 1 <0.001 1
0.002 1 <0.002 1 <0.002 1
<1.00 1 <1.00 1 <1.00 1
0.5 0.2 0.3 12 0.4 0.3 0.3 12 03 0.2 0.3 12
20 1 130 1 130 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 11 1 11 1
( <1 1 <1 1 <1 1
( ) -15 1 -20 1 -20 1
11 1 0 1 0 1
1,1 <0.0020 1 <0.0020 1 <0.0020 1
) 250 8.0 16.3 12 27.0 9.0 159 12 28.0 6.0 173 12
(BOD)
(CoD)
vy (50mm
)

(n/ml)




25(2013) )
[ ] [ [ ]
09 006 09 006 09 007
[ ] 05 - 00 [ ] 06 - 00 [ ] 01 - 01
[ ] [ ] [
[ ] [ [ ]
[1 ] 15,145 () [1 ] 6,182 (nB) [1 1 5,469 (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
<0.020 1 <0.020 1 <0.020 1
@ ) <0010 1 <0.010 1 0.020 1
<0.06 1 <0.06 1 <0.06 1
<0.06 1 <0.06 1 <0.06 1
<0.001 1 <0.001 1 <0.001 1
<0.002 1 <0.002 1 <0.002 1
<1.00 1 <1.00 1 <1.00 1
04 0.2 0.3 12 0.4 0.2 0.3 12 03 0.2 0.2 12
30 1 3.0 1 3.0 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 0.8 1
( <1 1 <1 1 <1 1
( ) -19 1 -20 1 -20 1
0 1 0 1 0 1
1,1 <0.0020 1 <0.0020 1 <0.0020 1
) 250 70 154 12 25.0 70 154 12 164 35 105 12
(BOD)
(CoD)
vy (50mm
)

(n/ml)




25(2013) )
[ ] [ [ ]
09 007 09 007 09 007
[ ] 01 - 02 [ ] 02 - 00 [ ] 03 - 00
[ ] [ ] [ ]
[ ] [ [ ]
[1 ] 2,801 (mB) [1 ] 1,196 (mB) [1 1 795(B)
<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
<0.020 1 <0.020 1 <0.020 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
<0.002 1 0.004 1 <0.002 1
<1.00 1 <1.00 1 <1.00 1
0.3 0.2 0.2 12 0.3 0.2 0.2 12 03 0.2 0.2 12
4.0 1 20 1 5.0 1
1,1,1 <0.030 1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( 0.8 1 12 1 10 1
( <1 1 <1 1 <1 1
( ) -19 1 -21 1 -22 1
0 1 0 1 0 1
1,1 <0.0020 1 <0.0020 1 <0.0020 1
) 164 35 105 12 164 35 105 12 20.6 70 144 12
(BOD)
(CoD)
vy (50mm
)
(n/ml)

10



25(2013) )
[ ] [ [ ]
09 - 007 09 - 007 09 - 007
[ 1 04 - 00 [ ] 05 - 00 [ ] 06 - 00
[ ] [ ] [ ]
[ ] [ [ ]
[ ] 563 (B) [ ] 785(B) [1 1 (n8)
<0.0015 1 <0.0015 1
<0.0002 1 <0.0002 1
<0.001 1 <0.001 1
<0.005 1 <0.005 1
1,2 <0.0004 1 <0.0004 1
<0.020 1 <0.020 1
Q@ ) 0.010 1 <0.010 1
<0.06 1 <0.06 1
<0.06 1 <0.06 1
<0.001 1 <0.001 1
<0.002 1 <0.002 1
<1.00 1 <1.00 1
0.3 0.2 0.3 12 0.3 0.2 0.3 12
30 1 3.0 1
1,1,1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1
( 0.7 1 06 1
( <1 1 <1 1
( ) -19 1 -18 1
0 1 0 1
1,1 <0.0020 1 <0.0020 1
) 19.8 6.5 135 12 182 79 131 12
(BOD)
(CoD)
vy (50mm
)
(n/ml)

11



25(2013) )
[ ] [ [ ]
09 007 09 007 09 007
[ 1 07 - 00 [ ] 08 - 00 [ ] 09 - 00
[ ] [ ] [
[ ] [ [ ]
[1 ] 2,711 (mB) [1 ] 99 (mB) [1 1 221(B)
<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
<0.020 1 <0.020 1 <0.020 1
Q@ ) 0.010 1 <0.010 1 <0.010 1
<0.06 1 <0.06 1 <0.06 1
<0.06 1 <0.06 1 <0.06 1
<0.001 1 <0.001 1 <0.001 1
<0.002 1 <0.002 1 <0.002 1
<1.00 1 <1.00 1 <1.00 1
0.3 0.2 0.3 12 0.3 0.2 0.3 12 04 0.2 0.3 12
30 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
( 0.7 1 10 1 0.8 1
( <1 1 <1 1 <1 1
( ) -23 1 -23 1 -20 1
0 1 0 1 0 1
1,1 <0.0020 1 <0.0020 1 <0.0020 1
) 175 8.6 128 12 220 35 132 12 171 75 126 12
(BOD)
(CoD)
vy (50mm
)
(n/ml)

12



25(2013) )
[ ] [ ] [ ]
09 008 09 008 09 - 008
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ [ [ ]
[ ] [ ] [ ]
[1 ] 6,096 (1mB) [1 ] 3,788(nB) [1 1 4,931 (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
<0.040 1 <0.040 1 <0.040 1
@ ) <0010 1 <0.010 1 <0.010 1
<0.06 1 <0.06 1 <0.06 1
<0.06 1 <0.06 1 <0.06 1
<0.001 1 <0.001 1 <0.001 1
<0.002 1 <0.002 1 <0.002 1
0.3 1 0.3 1 0.2 1
70 1 3.0 1
1,1,1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1
( <0.3 1 0.3 1
( <1 1 <1 1
( ) -20 1 -16 1 -11 1
1,1 <0.0100 1 <0.0100 1 <0.0100 1
)
(BOD)
(CoD)
vy (50mm
)
(n/ml)

13



25(2013) )
[ ] [ ] [ ]
09 - 008 09 - 008 09 - 009
[ 1 04 - 00 [ ] 05 - 00 [ ] 01 - 01
[ ] [ ] [ ]
[ ] [ ] [ ]
[1 ] 5,517 (mB) [1 ] 4,532(nB) [1 1 10,830(B)
<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 1
1,2 <0.0004 1 <0.0004 1
<0.040 1 <0.040 1
@ ) <0010 1 <0.010 1
<0.06 1 <0.06 1
<0.06 1 <0.06 1
<0.001 1 <0.001 1 <0.001 1
<0.002 1 <0.002 1 <0.002 1
04 1 0.3 1 0.2 1
6.0 1 4.0 1
1,1,1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1
( <0.3 1 0.3 1
( <1 1 <1 1
( ) -15 1 -12 1
1,1 <0.0100 1 <0.0100 1
() 260 8.0 17.6 12
(BOD)
(CoD)
vy (50mm
(89)
(n/ml)

14



25(2013) )
[ 1 [ [ 1
09 - 009 09 - 009 09 - 009
[ ] 02 - 01 [ ] 03 - 01 [ ] 04 - 01
[ ] [ ] [ 1
[ 1 [ [ ]
[1 ] 1,897 (mB) [1 ] 3,627 (mB) [1 1 13,796(B)
<0.001 1 <0.001 1 <0.001 1
1,2
Q@ )
<0.001 1 <0.001 1 <0.001 1
<0.002 1 <0.002 1 <0.002 1
<1.00 1
0.3 1 0.3 1 0.3 1
1,1,1
t (MTBE)
(
(
( )
1,1
) 215 9.0 184 12 265 10.0 182 12 265 75 170 12
(BOD)
(CoD)
vy (50mm
(89)
(n/ml)

15



25(2013) )
[ 1 [ [ 1
09 - 009 09 - 009 09 - 009
[ 1 05 - 01 [ ] 06 - 01 [ 1 07 - 01
[ 1 [ 1 [ 1
[ 1 [ [ 1
[1 ] 1,205 (1v8) 1 ] 1,330 (n8) 1 ] 2,883 ()
<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
03 1 03 1 0.1 1
1,1,1
t (MTBE)
(
(
( )
1,1
( ) 285 8.0 177 12 285 9.0 17.0 12 255 75 17.8 12
(BOD)
(CoD)
vy (50mm
(ss)
(n/ml)

16



25(2013) )
[ 1 [ [ 1
09 - 009 09 - 009 09 - 009
[ ] 08 - 01 [ ] 09 - 01 [ ] 10 - 01
[ ] [ ] [ 1
[ 1 [ [ ]
[1 ] 1,222 () [1 1 3,403 (rB) [1 1 878(mB)
<0.001 1 <0.001 1 <0.001 1
1,2
Q@ )
<0.001 1 <0.001 1 <0.001 1
<0.002 1 <0.002 1 <0.002 1
0.3 1 0.3 1 0.3 1
1,1,1
t (MTBE)
(
(
( )
1,1
) 27.0 6.0 18.9 12 235 6.0 16.7 12 220 7.0 153 12
(BOD)
(CoD)
vy (50mm
(8S)
(n/ml)

17



25(2013)

1 1122(n9)

[
09

- 009

1

12 - 01

1 2241(nB)

1 5603(m8)

1,2

<0.001

<0.001

<0.0015
<0.0002
<0.001
<0.005
<0.0004

(@

<0.001

<0.001

<0.020
0.020
<0.06
<0.06
<0.001

1,1,1

<0.002

02

<0.002

02

<0.002

03 02 03
7.0
<0.030

~~

(VTBE)

<0.002
10

<1
-14
120

1,1

)

(BOD)
(CoD)

245

85 16.8

12

26.0

4.0

156

12

<0.0020
29.7 45 171

w)
)

(50mm

(n/ml)

18



25(2013) )
[ ] [ [ ]
09 010 09 010 09 010
[ ] 02 - 00 [ ] 03 - 00 [ ] 04 - 00
[ ] [ ] [ ]
[ ] [ [ ]
[1 ] 1,402 (mB) [1 ] 343(nB) [1 1 213(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
<0.020 1 <0.020 1 <0.020 1
@ ) 0.020 1 <0.010 1 0.020 1
<0.06 1 <0.06 1 <0.06 1
<0.06 1 <0.06 1 <0.06 1
<0.001 1 <0.001 1 <0.001 1
<0.002 1 <0.002 1 <0.002 1
0.5 0.2 0.3 12 0.3 0.2 0.3 12 03 0.1 0.2 12
110 1 170 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
( 11 1 16 1 12 1
( <1 1 <1 1 <1 1
( ) -17 1 -20 1 -11 1
230 1 140 1 1300 1
1,1 <0.0020 1 <0.0020 1 <0.0020 1
) 26.2 6.3 16.8 12 23.0 85 158 12 275 72 174 12
(BOD)
(CoD)
vy (50mm
)
(n/ml)

19



25(2013) )
[ 1 [ [
09 010 09 010 09 - 013
[ ] 05 - 00 [ ] 06 - 00 [ ] o1 - 00
[ 1 [ 1 [ 1
[ ] [ [
[ 1 2091 (nd) I ] 126(n) 1 1 1143(md)
<0.0015 1 <0.0015 1 <0.0015 <00015 | <0.0015 4
<0.0002 1 <0.0002 1 <0.0002 <0.0002 <0.0002 4
<0.001 1 <0.001 1 <0.001 <0.001 <0.001 4
<0.005 1 <0.005 1 <0.005 <0.005 <0.005 4
1,2 <0.0004 1 <0.0004 1 <0.0004 <0.0004 <0.0004 4
<0.020 1 <0.020 1 <0.040 <0.040 <0.040 4
(] ) 0.010 1 <0.010 1 0.020 <0.010 <0.010 4
<0.06 1 <0.06 1 <0.06 <0.06 <0.06 4
<0.06 1 <006 1 <0.06 <0.06 <006 4
<0.001 1 <0.001 1 <0.001 <0.001 <0.001 4
<0.002 1 <0.002 1 0.003 <0.002 <0.002 4
<0.10 <010 <010 4
04 03 0.3 12 04 0.2 0.3 12 0.7 0.6 0.6 12
30 1 180 1 23 <20 <20 4
1,1,1 <0.030 1 <0.030 1 <0.030 <0.030 <0.030 4
t (MTBE) <0.002 1 <0.002 1 <0.002 <0.002 <0.002 4
( 11 1 11 1 05 <03 04 12
¢ <1 1 <1 1 <1 <1 <1 4
( ) -13 1 -17 1 -13 -17 -15 12
860 1 200 1 5 0 2 4
1,1 <0.0020 1 <0.0020 1 <0.0100 <0.0100 <0.0100 4
() 231 10.0 165 12 245 65 15.7 12 204 99 19.2 12
(BOD)
(CoD)
) (50mm 0.025 0.006 0,010 12
($9)
(n/ml)
40.7 37.2 385 12
43 15 21 12

20



25(2013)

[ [ ] [
09 - 013 09 - 013 09 016
[ ] 02 - 00 [ ] 03 - 00 [ ] 01 - 01
[ ] [ ] [ ]
[ [ ] [
[1 1 25972(md) [1 ] 15,764(nB) [1 1 1,175 ()
<0.0015 <0.0015 <0.0015 8 <0.0015 <0.0015 <0.0015 8
<0.0002 <0.0002 <0.0002 8 <0.0002 <0.0002 <0.0002 8
<0.001 <0.001 <0.001 8 <0.001 <0.001 <0.001 8
<0.005 <0.005 <0.005 8 <0.005 <0.005 <0.005 8
1,2 <0.0004 <0.0004 <0.0004 8 <0.0004 <0.0004 <0.0004 8
<0.040 <0.040 <0.040 8 <0.040 <0.040 <0.040 8
(] ) 0.010 <0.010 <0.010 8 <0.010 <0.010 <0.010 8
<0.06 <0.06 <0.06 8 <0.06 <0.06 <0.06 8
<0.06 <0.06 <0.06 8 <0.06 <0.06 <0.06 8
0.001 <0.001 <0.001 8 0.002 <0.001 <0.001 8
0.004 <0.002 <0.002 8 0.005 <0.002 0.002 8
<0.10 <0.10 <0.10 8 <0.10 <0.10 <0.10 8
0.7 0.4 0.6 24 0.7 0.2 0.5 24 03 0.2 0.3 12
31 <20 22 8 2.7 <20 2.3 8
1,1,1 <0.030 <0.030 <0.030 8 <0.030 <0.030 <0.030 8
t (MTBE) <0.002 <0.002 <0.002 8 <0.002 <0.002 <0.002 8
( 2.0 0.7 12 24 25 0.8 13 24
( <1 <1 <1 8 <1 <1 <1 8
( ) -0.7 -19 -13 24 -0.8 -15 -11 24
1 0 0 8 38 0 5 8
1,1 <0.0100 <0.0100 <0.0100 8 <0.0100 <0.0100 <0.0100 8
) 284 9.1 184 24 281 86 185 24 262 8.3 17.8 12
(BOD)
(CoD)
w) (50mm 0.069 0.022 0.039 24 0.081 0.023 0.043 24
)
(n/ml)
533 221 36.8 24 543 309 437 24
316 11.3 185 24 437 12.1 212 24

21



25(2013)

[ [ 1 [ 1
09 - 016 09 - 016 09 - 016
[ ] 02 - 01 [ ] 03 - 01 [ ] 04 - 01
[ ] [ ] [ 1
[ [ ] [ ]
[1 ] 621 (mB) [1 ] 772(nB) [1 1 621 (mB)
1,2
Q@ )
0.3 0.3 0.3 12 0.3 0.2 0.3 12 03 0.2 0.3 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 24.4 124 186 12 211 9.8 16.8 12 17.6 159 16.7 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

22



25(2013)

[ [ 1 [ 1
09 - 016 09 - 016 09 - 016
[ ] 06 - 01 [ ] 07 - 01 [ ] 08 - 01
[ ] [ ] [ 1
[ [ ] [ ]
[1 ] 13,243 () [1 ] 564 (n8) [1 1 917 (mB)
1,2
Q@ )
0.2 0.1 0.2 12 0.3 0.2 0.2 12 03 0.2 0.3 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 271 9.1 193 12 253 8.1 17.2 12 253 112 18.6 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

23



25(2013) )
[ 1 [ [ 1
09 - 017 09 017 09 - 017
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ ] [ ] [ ]
[ 1 [ [ 1
[1 ] 3,723 (m8) [1 ] 5,114 (nB) [1 1 651 (1mB)
<0.0015 <0.0015 <0.0015 2
<0.0002 <0.0002 <0.0002 2
<0.001 <0.001 <0.001 2
<0.005 <0.005 <0.005 2
1,2 <0.0004 <0.0004 <0.0004 2
<0.040 <0.040 <0.040 2
Q@ ) <0.010 <0010 <0010 2
<0.001 <0.001 <0.001
<0.002 <0.002 <0.002
0.6 0.3 04 12 0.6 0.1 0.3 12 05 0.3 04 12
6.0 3.0 45 2
1,1,1 <0.030 <0.030 <0.030 2
t (MTBE) <0.002 <0.002 <0.002 2
(
( <1 <1 <1 2
( ) -10 -10 -10 2
22 9 15 2
1,1 <0.0100 <0.0100 <0.0100 2
) 26.7 55 16.0 12 232 7.2 154 12 26.7 77 16.6 12
(BOD)
(CoD)
vy (50mm
(89)
(n/ml)

24



25(2013)

[ [ 1 [ 1
09 - 017 09 - 017 09 - 017
[ ] 04 - 00 [ ] 05 - 00 [ ] 06 - 00
[ ] [ ] [ 1
[ [ ] [ ]
[1 ] 2,400 (1B) [1 ] 1,317 (mB) [1 1 679 (mB)
1,2
Q@ )
0.5 0.2 04 12 0.4 0.2 04 12 0.6 0.2 0.3 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 25.0 838 165 12 226 10.1 157 12 277 5.0 154 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

25



25(2013)

1

46 (nB)

1

331(nB)

1 2337(m)

1,2

<0.0015
<0.0002
<0.001
<0.005
<0.0004

(@

<0.002
<0.001
<0.06
<0.06
<0.001

1,1,1

0.6

02

04

12

04

02

03

12

<0.002

03 02 02
6.0
<0.030

i

~~

(VTBE)

<0.002
13
<1

25

G

1,1

)

(BOD)
(CoD)

19.6

38

129

12

23.7

6.7

142

12

<0.0020
25.0 59 158

G

12

w)
)

(50mm

(n/ml)

26



25(2013)

1

2,053 ()

1

10,218(18)

1

4,399 ()

1,2

<0.0015
<0.0002
<0.001
<0.005
<0.0004

(@

<0.020
<0.010
<0.06
<0.06
<0.001

1,1,1

04

<0.002

02 03
70
<0.030

i i i

~~

(VTBE)

<0.002
16
<1

0

A

[N

1,1
(@)

(BOD)
(CoD)

229

<0.0020
85 16.1

12

220

6.3

16.9

12

186

16.1

176

12

w)
)

(50mm

(n/ml)

27



25(2013)

1

5,840 (n8)

1

4716 (nB)

1

8,118 (r8)

1,2

<0.0015
<0.0002
<0.002
<0.005
<0.0004

(@

<0.040
<0.010
<0.06
<0.06
<0.001

1,1,1

<0.002

04

<0.030

i

-

~~

(VTBE)

<0.002
03

<1
-13

0

1,1
(@)

(BOD)
(CoD)

194

142

16.7

12

20.1

153

179

12

<0.0100

R

w)
)

(50mm

(n/ml)

28



25(2013)

[ [ [ ]
09 022 09 022 09 022
[ ] 01 - 00 [ ] 03 - 00 [ ] 04 - 00
[ ] [ ] [ ]
[ [ [ ]
[1 ] 3,322 (mB) [1 (m8) [1 1 899 (mB)
<0.0015 1 <0.0015 1 <0.0015 1
<0.0002 1 <0.0002 1 <0.0002 1
<0.001 1 <0.001 1 <0.001 1
<0.005 1 <0.005 1 <0.005 1
1,2 <0.0004 1 <0.0004 1 <0.0004 1
<0.040 1 <0.040 1 <0.040 1
@ ) <0010 1 <0.010 1 <0.010 1
<0.06 1 <0.06 1 <0.06 1
<0.06 1 <0.06 1 <0.06 1
<0.001 1 <0.001 1 <0.001 1
<0.002 1 0.002 1 <0.002 1
0.6 0.2 0.3 12 0.6 0.2 04 12 04 0.2 0.3 12
<2.0 1 <2.0 1 <2.0 1
1,1,1 <0.030 1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( 0.5 1 0.3 1 0.5 1
( <1 1 <1 1 <1 1
( ) -16 1 -26 1 -0.7 1
44 1 6 1 22 1
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 278 5.7 174 12 284 51 153 12 27.6 34 145 12
(BOD)
(CoD)
vy (50mm
)
(n/ml)

29



25(2013) )
[ ] [ [ ]
09 022 09 022 09 022
[ ] 05 - 00 [ ] 06 - 00 [ ] 07 - 00
[ ] [ ] [ ]
[ ] [ [ ]
[1 ] 283 (mB) [1 ] 957 (m8) [1 1 800 (1mB)
<0.0015 1 <0.0015 1 <0.0015 1
<0.0002 1 <0.0002 1 <0.0002 1
<0.001 1 <0.001 1 <0.001 1
<0.005 1 <0.005 1 <0.005 1
1,2 <0.0004 1 <0.0004 1 <0.0004 1
<0.040 1 <0.040 1 <0.040 1
@ ) <0010 1 <0.010 1 <0.010 1
<0.06 1 <0.06 1 <0.06 1
<0.06 1 <0.06 1 <0.06 1
<0.001 1 <0.001 1 <0.001 1
<0.002 1 <0.002 1 <0.002 1
04 1 04 1 04 1
30 1 6.0 1 20 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 0.3 1 0.6 1
( <1 1 <1 1 <1 1
( ) -11 1 -18 1 -17 1
78 1 18 1 26 1
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 276 70 16.6 12 29.6 6.7 176 12 241 77 16.0 12
(BOD)
(CoD)
vy (50mm
)
(n/ml)

30



25(2013)

[ [ [ ]
09 022 09 022 09 022
[ ] 08 - 00 [ ] 09 - 00 [ ] 10 - 00
[ ] [ ] [ ]
[ [ [ ]
[1 ] 394 (n8) [1 ] 1,821 (mB) [1 1 1,070 (B)
<0.0015 1 <0.0015 1 <0.0015 1
<0.0002 1 <0.0002 1 <0.0002 1
<0.001 1 <0.001 1 <0.001 1
<0.005 1 <0.005 1 <0.005 1
1,2 <0.0004 1 <0.0004 1 <0.0004 1
<0.040 1 <0.040 1 <0.040 1
@ ) <0010 1 <0.010 1 <0.010 1
<0.06 1 <0.06 1 <0.06 1
<0.06 1 <0.06 1 <0.06 1
<0.001 1 <0.001 1 <0.001 1
0.003 1 <0.002 1 <0.002 1
0.3 1 0.3 1 0.3 1
<2.0 1 15.0 1 20.0 1
1,1,1 <0.030 1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( 0.6 1 0.6 1 0.5 1
( <1 1 <1 1 <1 1
( ) -26 1 -22 1 -22 1
2 1 2 1 80 1
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 234 6.9 155 12 234 6.4 <153 12 26.8 6.8 16.3 12
(BOD)
(CoD)
vy (50mm
)
(n/ml)

31



25(2013) )
[ 1 [ [ 1
09 - 022 09 - 022 09 - 022
[ ] 11 - 00 [ 1 12 - 00 [ ] 13 - 00
[ ] [ ] [ 1
[ 1 [ [ 1
1 1 (m8) [ 1 160(nB) [1 1 415(im8)
<0.0015 1 <0.0015 1
<0.0002 1 <0.0020 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
<0.001 1 <0.001 1
<0.002 1 <0.002 1
0.3 1 0.3 1
<2.0 1 <2.0 1
1,1,1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1
( 03 1 05 1
( <1 1 <1 1
( ) -11 1 -0.4 1
360 1 2 1
1,1 <0.0100 1 <0.0100 1
) 215 6.8 14.2 12 247 75 16.7 12
(BOD)
(CoD)
w) (50mm
(89)
(n/ml)

32



25(2013) )
[ ] [ [ ]
09 - 022 09 - 022 09 - 022
[ ] 16 - 00 [ 1 17 - 00 [ ] 18 - 00
[ ] [ ] [ ]
[ ] [ [ ]
[1 ] 247 (m8) [1 ] 193(rB) [1 1 334(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
1,2 <0.0004 1 <0.0004 1
<0.040 1 <0.040 1
Q@ ) <0010 1 <0.010 1
<0.06 1 <0.06 1
<0.06 1 <0.06 1
0.001 1 <0.001 1
0.003 1 <0.002 1
0.2 1 0.2 1
30 1 4.0 1
1,1,1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1
( 28 1 08 1
( <1 1 <1 1
( ) -23 1 -24 1
0 1 32 1
1,1 <0.0100 1 <0.0100 1
) 242 6.0 147 12 26.3 57 157 12
(BOD)
(CoD)
vy (50mm
)
(n/ml)

33



25(2013)

1

5,974 (nB)

1

2,667 ()

1

1,987 (mB)

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

34



25(2013)

[ [ 1 [ 1
09 - 027 09 - 027 09 - 027
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ ] [ ] [ 1
[ [ ] [ ]
[1 ] 1,014 (mB) [1 ] 816 (nB) [1 1 4,485 (nB)
1,2
Q@ )
0.3 0.3 0.3 365 0.3 0.2 0.3 365 03 0.2 0.2 365
1,1,1
t (MTBE)
(
(
( )
1,1
) 17.0 6.0 124 12 16.0 9.0 133 12 220 7.0 154 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

35



25(2013)

[ [ 1 [ 1
09 - 027 09 - 027 09 - 027
[ ] 04 - 00 [ ] 05 - 00 [ ] 06 - 00
[ ] [ ] [ 1
[ [ ] [ ]
[1 ] 2,263 (mB) [1 ] 252(n8) [1 1 1,738 ()
1,2
Q@ )
0.3 0.2 0.2 365 0.3 0.2 0.3 365 03 0.2 0.3 365
1,1,1
t (MTBE)
(
(
( )
1,1
) 220 9.0 151 12 210 8.0 147 12 19.0 8.0 143 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

36



25(2013)

[ [ 1 [ 1
09 - 027 09 - 027 09 - 027
[ ] 07 - 00 [ ] 08 - 00 [ ] 09 - 00
[ ] [ ] [ 1
[ [ ] [ ]
[1 ] 978 (m8) [1 ] 634 (nB) [1 1 940(B)
1,2
Q@ )
04 0.2 0.3 365 0.4 0.2 0.3 365 04 0.2 0.3 365
1,1,1
t (MTBE)
(
(
( )
1,1
) 230 8.0 153 12 230 41 152 12 230 8.0 153 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

37



25(2013)

[ [ 1 [ 1
09 - 027 09 - 027 09 - 027
[ ] 10 - 00 [ ] 11 - o1 [ ] 11 - 02
[ ] [ ] [ 1
[ [ ] [ ]
[1 ] 1,294 (B) [1 ] 354(nB) [1 1 350(1B)
1,2
Q@ )
04 0.1 0.3 365 0.3 0.3 0.3 365 03 0.3 0.3 365
1,1,1
t (MTBE)
(
(
( )
1,1
) 210 6.0 138 12 16.0 6.0 10.8 12 14.0 5.0 9.3 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

38



25(2013)

[ [ 1 [ 1
09 - 027 09 - 027 09 - 027
[ ] 12 - 01 [ 1 12 - 02 [ ] 12 - 03
[ ] [ ] [ 1
[ [ ] [ ]
[1 ] 1,296 (1mB) [1 ] 351(nB) [1 1 27 (m8)
1,2
Q@ )
0.2 0.2 0.2 365 0.3 0.2 0.3 365 0.2 0.2 0.2 365
1,1,1
t (MTBE)
(
(
( )
1,1
) 19.0 7.0 125 12 19.0 5.0 123 12 19.0 7.0 125 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

39



25(2013)

1

77 ()

1

90 (n8)

1 3062(mB)

1,2

<0.0002
<0.0002
<0.001
<0.005
<0.0004

(@

<0.040
<0.010
<0.06
<0.06
<0.001

1,1,1

05

02

04

365

05

02

03

365

<0.002

03
30.0
<0.030

i

~~

(VTBE)

<0.002
<11
<1
-1.8

0

1,1

)

(BOD)
(CoD)

230

104

159

12

23.0

42

143

12

<0.0100
26.0 8.0 184

G

w)
)

(50mm

(n/ml)

40



25(2013)

[ [ [ ]
09 028 09 028 09 029
[ ] 02 - 00 [ ] 03 - 00 [ ] 04 - 00
[ ] [ ] [
[ [ [ ]
[1 ] 7,005 (1mB) [1 ] 929(n8) [1 1 1,181 (nB)
<0.0002 1 <0.0002 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 <0.020 1
@ ) <0010 1 <0.010 1 0.010 1
<0.06 1 <0.06 1 <0.06 1
<0.06 1 <0.06 1 <0.06 1
<0.001 1 <0.001 1 <0.001 1
<0.002 1 <0.002 1 <0.002 1
0.3 1 0.3 1 03 0.2 0.3 365
30.0 1 210 1 5.0 1
1,1,1 <0.030 1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( <0.8 1 <0.2 1 12 1
( <1 1 <1 1 <1 1
( ) -18 1 -14 1 -10 1
25 1 43 1 0 1
1,1 <0.0100 1 <0.0100 1 <0.0020 1
) 255 9.0 181 12 26.0 6.5 174 12
(BOD)
(CoD)
vy (50mm
)
(n/ml)

2



25(2013)

1

2,837 (nB)

1

4,940 ()

1 950 ()

1,2

<0.0015
<0.0002
<0.001
<0.005
<0.0004

(@

<0.020
<0.010
<0.06
<0.06
<0.001

1,1,1

03

02

03

365

03

02

03

365

0.004

<1.00

0.2 0.1 02
20

<0.030

i G i i i i L il

~~

(VTBE)

<0.002
12

<1
-17
1800

1,1
(@)

(BOD)
(CoD)

<0.0020
20.8 24 112

G

w)
)

(50mm

(n/ml)

42



25(2013) )
[ ] [ [ ]
09 030 09 038 09 038
[ ] 02 - 00 [ ] 01 - 00 [ ] 02 - 00
[ ] [ ] [ ]
[ ] [ [ ]
[1 ] 1,928 (mB) [1 ] 5,230 (B) [1 1 1,812 ()
<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
<0.020 1 <0.040 1 <0.040 1
@ ) <0010 1 <0.010 1 <0.010 1
<0.06 1 <0.06 1 <0.06 1
<0.06 1 <0.06 1 <0.06 1
<0.001 1 <0.001 1 <0.001 1
<0.002 1 <0.002 1 <0.002 1
<1.00 1 0.00 1 0.00 1
0.2 0.2 0.2 12 0.4 0.2 0.3 12 04 0.3 0.3 12
30 1 6.2 1 5.3 1
1,1,1 <0.030 1 <0.001 1 <0.001 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( 11 1 27 1 23 1
( <1 1 1 1 2 1
( ) -17 1 -03 1 -02 1
0 1 0 1 0 1
1,1 <0.0020 1 <0.0010 1 <0.0010 1
) 189 21 105 12 28.2 6.3 178 12 26.0 112 181 12
(BOD)
(CoD)
vy (50mm
)
(n/ml)

43



25(2013)

[ [ [ ]
09 041 09 041 09 041
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ ] [ ] [ ]
[ [ [ ]
[1 ] 2,291 (mB) [1 ] 669 (nB) [1 1 2,438(mB)
<0.0002 1 <0.0002 1 <0.0002 1
<0.0002 1 <0.0002 1 <0.0002 1
<0.001 1 <0.001 1 <0.001 1
<0.005 1 <0.005 1 <0.005 1
1,2 <0.0004 1 <0.0004 1 <0.0004 1
<0.040 1 <0.040 1 <0.040 1
@ ) <0010 1 <0.010 1 <0.010 1
<0.06 1 <0.06 1 <0.06 1
<0.06 1 <0.06 1 <0.06 1
<0.001 1 <0.005 1 <0.002 1
<0.002 1 <0.002 1 <0.002 1
0.6 1 15 1 10 1
3.7 1 18.0 1 130 1
1,1,1 <0.030 1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( 0.8 1 17 1 0.3 1
( <1 1 <1 1 <1 1
( ) -09 1 -14 1 -17 1
54 1 0 1 4 1
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 230 15.0 20.6 12 26.0 9.0 189 12 28.0 125 204 12
(BOD)
(CoD)
vy (50mm
)
(n/ml)

44



25(2013) )
[ ] [ ] [ ]
09 042 09 042 09 - 042
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ [ [ ]
[ ] [ ] [ ]
[1 ] 5,613 (mB) [1 ] 320(nB) [1 1 7,000 (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
0.020 1 0.020 1 0.020 1
@ ) 0.010 1 0.010 1 0.020 1
0.06 1 0.06 1 0.06 1
0.06 1 0.06 1 0.06 1
0.001 1 0.001 1 0.001 1
0.002 1 0.002 1 0.002 1
0.00 1 0.00 1 0.00 1
0.2 1 0.2 1 0.2 1
5.0 1 4.0 1 3.0 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 0.9 1 12 1
( 1 1 1 1 1 1
( ) -07 1 -08 1 -0.7 1
5 1 5 1 120 1
1,1 0.0020 1 0.0021 1 0.0020 1
)
(BOD)
(CoD)
vy (50mm
)
(n/ml)

45



25(2013) )
[ ] [ ] [ ]
09 042 09 042 09 - 042
[ 1 04 - 00 [ ] 05 - 00 [ ] 06 - 00
[ [ [ ]
[ ] [ ] [ ]
[1 ] 266 (m8) [1 ] 4,623 (nB) [1 1 1,046 (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
0.020 1 0.020 1 0.020 1
@ ) 0.010 1 0.010 1 0.010 1
0.06 1 0.06 1 0.06 1
0.06 1 0.06 1 0.06 1
0.001 1 0.001 1 0.001 1
0.002 1 0.002 1 0.002 1
0.00 1 0.00 1 0.00 1
0.2 1 0.2 1 0.2 1
5.0 1 8.0 1 140 1
1,1,1 0.030 1 0.030 1 0.030 1
t (MTBE) 0.002 1 0.002 1 0.002 1
( 11 1 0.8 1 0.5 1
( 1 1 <1 1 1 1
( ) -13 1 -14 1 -15 1
11 1 0 1 0 1
1,1 0.0020 1 0.0020 1 0.0020 1
)
(BOD)
(CoD)
vy (50mm
)
(n/ml)

46



25(2013)

1

2,352 ()

1

6,404 (8)

1 1237(m)

1,2

<0.0015
<0.0002
<0.001
<0.005
<0.0004

(@

<0.020
<0.010
<0.06
<0.06
<0.001

1,1,1

<0.3

<0.002

02 02 02
20
<0.030

~~

(VTBE)

<0.002
07

1

-16

0

1,1

)

(BOD)
(CoD)

27.0

83

185

12

<0.0020
28.0 74 18.0

w)
)

(50mm

(n/ml)

47



25(2013) )
[ ] [ [ ]
09 045 09 045 09 047
[ ] 03 - 00 [ ] 04 - 00 [ ] 01 - 00
[ ] [ ] [ ]
[ ] [ [ ]
[1 ] 619 (nB) [1 ] 4,531 (nB) [1 1 5,354 (1mB)
<0.0015 1 <0.0015 1 <0.0002 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
<0.020 1 <0.020 1 <0.040 1
@ ) <0010 1 <0.010 1 <0.010 1
<0.06 1 <0.06 1 <0.06 1
<0.06 1 <0.06 1 <0.06 1
<0.001 1 <0.001 1 <0.001 1
<0.002 1 <0.002 1 <0.002 1
0.2 0.2 0.2 12 0.2 0.2 0.2 12 0.3 1
140 1 3.0 1 22 1
1,1,1 <0.030 1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( 0.9 1 0.9 1 <0.5 1
( <1 1 <1 1 <1 1
( ) -17 1 -15 1 -0.7 1
0 1 0 1 0 1
1,1 <0.0020 1 <0.0020 1 <0.0100 1
) 28.0 74 18.0 12 25.0 9.7 16.9 12 26.9 89 184 12
(BOD)
(CoD)
vy (50mm
)
(n/ml)

48



25(2013)

1

477 ()

1

2,291 ()

1 1334(md)

1,2

<0.0002
<0.0002
<0.001
<0.005
<0.0004

(@

<0.040
<0.010
<0.06
<0.06
<0.001

1,1,1

<0.002

04
8.0
<0.030

i i i

03

02

02

12

04 03 03

12

~~

(VTBE)

<0.002
<0.3
<1
-18

0

1,1
(@)

(BOD)
(CoD)

197

<0.0100
135 16.5

i

w)
)

(50mm

(n/ml)

49



25(2013)

1

90 ()

1

199 ()

1

3,020 (r8)

1,2

<0.0015
<0.0002
<0.001
<0.005
<0.0004

(@

<0.040
<0.010
<0.06
<0.06
<0.001

1,1,1

04

03

03

12

04

03

04

12

<0.002

05
30
<0.030

i

~~

(VTBE)

<0.002
0.5

<1
-14

6

1,1
(@)

(BOD)
(CoD)

<0.0100

G

w)
)

(50mm

(n/ml)

50



25(2013)

[ [
09 - 051 09 - 053 09 - 053
[ ] 01 - 00 [ ] 01 - 00 [ ] 02 - 00
[ ] [ ] [ 1
[ [ [
[1 ] 2,137 (mB) [1 ] 1,879 (mB) [1 1 17 (mB)
1,2
Q@ )
0.3 0.1 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 215 9.3 189 12 305 8.6 19.1 12 242 6.3 16.6 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

51



25(2013)

[ [ 1 [ 1
09 - 055 09 - 055 09 - 055
[ ] 01 - 00 [ ] 02 - 00 [ ] 04 - 00
[ ] [ ] [ 1
[ [ ] [ ]
[1 ] 13,011 () [1 ] 677 (nB) [1 1 1,727 (mB)
1,2
Q@ )
0.3 0.2 0.3 12 0.2 0.1 0.1 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 236 105 16.9 12 286 9.0 181 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

52



25(2013)

1

2,396 (B)

1

1,452 (n8)

1 13207(n®)

1,2

<0.0015
<0.0002
<0.001
<0.005
<0.0004

(@

<0.040
<0.010

<0.001

i i

1,1,1

08

04

0.7

12

0.002

0.2
<2.0
<0.030

G

~~

(VTBE)

<0.002
08

<1
-18
20

1,1
(@)

(BOD)
(CoD)

21.0

4.0

103

12

<0.0100
254 77 159

G

w)
)

(50mm

(n/ml)

53



25(2013) )
[ ] [ [ ]
09 - 057 09 - 057 09 - 057
[ ] 03 - 00 [ ] 04 - 00 [ ] 05 - 00
[ ] [ ] [ ]
[ ] [ [ ]
[1 ] 986 (B) [1 ] 6,031 (nB) [1 1 338(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
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
0.3 1 04 1
<2.0 1 <2.0 1
1,1,1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1
( 0.9 1 09 1
( <1 1 <1 1
( ) -23 1 -20 1
2 1 37 1
1,1 <0.0100 1 <0.0100 1
) 214 54 131 12 222 5.0 136 12 172 6.3 118 12
(BOD)
(CoD)
vy (50mm
)
(n/ml)

54



25(2013) )
[ ] [ [ ]
09 057 09 057 09 - 057
[ ] 06 - 00 [ ] 07 - 00 [ ] 08 - 00
[ ] [ ] [ ]
[ ] [ [ ]
[1 ] 2,707 (mB) [1 ] 3,512(nB) [1 1 131(mB)
<0.0015 1 <0.0015 1 <0.0015 1
<0.0002 1 <0.0002 1 <0.0002 1
<0.001 1 <0.001 1 <0.001 1
<0.005 1 <0.005 1 <0.005 1
1,2 <0.0004 1 <0.0004 1 <0.0004 1
<0.040 1 <0.040 1 <0.040 1
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
04 1 04 1 0.3 1
<2.0 1 <2.0 1 5.0 1
1,1,1 <0.030 1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( 0.9 1 0.3 1 0.6 1
( <1 1 <1 1 <1 1
( ) -23 1 -19 1 -19 1
2 1 4 1 12 1
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 182 76 126 12 184 94 141 12 189 5.0 114 12
(BOD)
(CoD)
vy (50mm
)
(n/ml)

55



25(2013) )
[ ] [ [ ]
09 057 09 057 09 - 057
[ 1 09 - 00 [ ] 10 - 00 [ ] 11 - 00
[ ] [ ] [ ]
[ ] [ [ ]
[1 ] 408 (m8) [1 ] 420(nB) [1 1 459 (nB)
<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
0.3 1 04 1 0.5 1
120 1 <2.0 1 <2.0 1
1,1,1 <0.030 1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( 0.8 1 0.6 1 0.8 1
( <1 1 <1 1 <1 1
( ) -15 1 -30 1 -14 1
0 1 0 1 12 1
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 18.6 9.0 137 12 20.7 23 108 12 237 4.2 140 12
(BOD)
(CoD)
vy (50mm
)
(n/ml)

56



25(2013) )
[ ] [ [ ]
09 057 09 057 09 - 057
[ 1 12 - 00 [ ] 13 - 00 [ ] 14 - 00
[ ] [ ] [ ]
[ ] [ [ ]
[1 ] 33 (mB) [1 ] 184 (rB) [1 1 30 (mB)
<0.0015 1 <0.0015 1 <0.0015 1
<0.0002 1 <0.0002 1 <0.0002 1
<0.001 1 <0.001 1 <0.001 1
<0.005 1 <0.005 1 <0.005 1
1,2 <0.0004 1 <0.0004 1 <0.0004 1
<0.040 1 <0.040 1 <0.040 1
@ ) <0010 1 <0.010 1 <0.010 1
<0.001 1 <0.001 1 <0.001 1
<0.002 1 <0.002 1 0.004 1
0.2 1 04 1 0.2 1
<2.0 1 20 1 <2.0 1
1,1,1 <0.030 1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( 0.5 1 0.8 1 0.6 1
( <1 1 <1 1 <1 1
( ) -14 1 -15 1 -23 1
2 1 6 1 10 1
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 228 6.4 143 12 25.8 55 155 12 26.2 71 16.1 12
(BOD)
(CoD)
vy (50mm
)
(n/ml)

57



25(2013) )
[ ] [ [ ]
09 057 09 057 09 - 057
[ ] 15 - 00 [ ] 16 - 00 [ 1 17 - 00
[ ] [ ] [ ]
[ ] [ [ ]
[1 ] 61 (mB) [1 ] 1,040 (mB) [1 1 159 (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
<0.001 1 <0.001 1 <0.001 1
<0.002 1 0.002 1 <0.002 1
0.3 1 0.2 1 0.2 1
70 1 <2.0 1 8.0 1
1,1,1 <0.030 1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( 0.6 1 0.9 1 0.9 1
( <1 1 <1 1 <1 1
( ) -20 1 -29 1 -15 1
6 1 0 1 22 1
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 229 8.0 152 12 25.2 49 140 12 25.0 55 156 12
(BOD)
(CoD)
vy (50mm
)
(n/ml)

58



