25(2013) )
[ ] [ [ ]
22 001 22 001 22 001
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ ] [ ] [ ]
[ ] [ [ ]
[1 ] 12,989 () [1 1 6,985 (mB) [1 1 2,414 (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
<0.007 1 <0.007 1 <0.007 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
<0.10 1 <0.10 1 <0.10 1
<0.10 1 <0.10 1 <0.10 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.002 1
0.4 0.2 0.3 12 04 03 0.3 12 04 0.2 03 12
20 1 3.0 1 3.0 1
1,1,1 <0.001 1 <0.001 1 <0.001 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( <0.5 1 <0.5 1 12 1
( <1 1 <1 1 <1 1
( ) <0.7 1 -10 1 -11 1
0 1 0 1 7 1
1,1 <0.0020 1 <0.0020 1 <0.0020 1
) 20.8 137 171 12 19.0 110 16.8 12 215 75 155 12
(BOD)
(CoD)
vy (50mm
(89)

(n/ml)




25(2013) )
[ ] [ [ ]
22 001 22 001 22 001
[ 1 04 - 00 [ ] 05 - 00 [ ] 06 - 00
[ ] [ ] [ ]
[ ] [ [ ]
[1 ] 729 (m8) [1 ] 1,000 (mB) [1 1 606 (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
<0.007 1 <0.007 1 <0.007 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
<0.10 1 <0.10 1 <0.10 1
<0.10 1 <0.10 1 <0.10 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
0.3 0.2 0.2 12 0.3 0.2 0.3 12 04 0.3 0.3 12
30 1 20 1 20 1
1,1,1 <0.001 1 <0.001 1 <0.001 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( <0.5 1 0.5 1 <0.5 1
( <1 1 <1 1 <1 1
( ) -05 1 08 1 -10 1
6 1 3 1 1 1
1,1 <0.0020 1 <0.0020 1 <0.0020 1
) 183 140 16.3 12 144 129 137 12 16.0 139 149 12
(BOD)
(CoD)
vy (50mm
(89)

(n/ml)




25(2013) )
[ ] [ [ ]
22 001 22 001 22 001
[ 1 07 - 00 [ ] 08 - 00 [ ] 11 - 00
[ ] [ ] [ ]
[ ] [ [ ]
[1 ] 200 (m8) [1 ] 237(n8) [1 1 356 (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
<0.007 1 <0.007 1 <0.007 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
<0.10 1 <0.10 1 <0.10 1
<0.10 1 <0.10 1 <0.10 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
04 0.1 0.3 12 0.4 0.2 0.3 12 04 0.2 0.3 12
4.0 1 20 1 20 1
1,1,1 <0.001 1 <0.001 1 <0.001 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( <0.5 1 0.5 1 <0.5 1
( <1 1 <1 1 <1 1
( ) -08 1 -10 1 -08 1
1 1 5 1 0 1
1,1 <0.0020 1 <0.0020 1 <0.0020 1
) 177 138 16.1 12 188 122 156 12 177 145 164 12
(BOD)
(CoD)
vy (50mm
(89)

(n/ml)




25(2013) )
[ ] [ [ ]
22 001 22 001 22 001
[ 1 12 - 00 [ ] 13 - 01 [ 1 14 - 00
[ ] [ ] [
[ ] [ [ ]
[ ] 591 (B) [ ] (8) [1 1 590 ()
<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
<0.007 1 <0.007 1 <0.007 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
<0.10 1 <0.10 1 <0.10 1
<0.10 1 <0.10 1 <0.10 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
0.4 03 0.3 12 03 0.2 0.3 12 04 0.2 03 12
30 1 3.0 1 3.0 1
1,1,1 <0.001 1 <0.001 1 <0.001 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( <0.5 1 <0.5 1 <0.5 1
( <1 1 <1 1 <1 1
( ) -10 1 -09 1 -12 1
5 1 4 1 2 1
1,1 <0.0020 1 <0.0020 1 <0.0020 1
) 237 108 181 12 244 120 18.6 12 175 112 144 12
(BOD)
(CoD)
vy (50mm
(89)

(n/ml)




25(2013)

1 15 ()

(m8)

(m8)

1,2

<0.0015
<0.0002
<0.001
<0.007
<0.0004

@

<0.020
<0.010
<0.10
<0.10
<0.001

i i i

04

<0.002

02 03
20
<0.001

-

(VTBE)

<0.002
<05
<1
-0.9

I LY

1,1

)

(BOD)
(CoD)

173

<0.0020
132 154

-

w)
)

(50mm

(n/ml)




25(2013) )
[ ] [ [ ]
22 - 001 22 - 002 22 - 002
[ 1 26 - 00 [ ] 01 - 00 [ ] 03 - 00
[ ] [ ] [ ]
[ ] [ [ ]
[ ] (n8) [ 1 1144(nB) [1 1 2421(m8)
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 0.002 1
@ ) 0010 1 0010 1
0.001 1 0.001 1
0.002 1 0.002 1
0.00 1 0.00 1
0.5 0.2 0.3 12 04 0.1 0.2 12
8.0 1 20 1
1,1,1 0.003 1 0.030 1
t (MTBE) 0.002 1 0.002 1
(
( 1 1 1 1
( ) -2.0 1 -0.6 1
0 1 0 1
1,1 0.0010 1 0.0100 1
) 29.8 85 193 12 27.2 10.2 185 12
(BOD)
(CoD)
vy (50mm
)

(n/ml)




25(2013) )
[ ] [ [ ]
22 002 22 002 22 - 002
[ 1 04 - 00 [ ] 05 - 00 [ ] 06 - 00
[ ] [ ] [ ]
[ ] [ [ ]
[1 ] 827 (m8) [1 ] 730(nB) [1 1 458 (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 0.001 1
1,2 0.0004 1 0.0004 1 0.0004 1
0.020 1 0.020 1 0.020 1
@ ) 0.010 1 0.001 1 0010 1
0.001 1 0.001 1 0.001 1
0.002 1 0.002 1 0.002 1
0.2 1 0.3 1 0.1 1
20 1 3.0 1 5.0 1
1,1,1 0.003 1 0.030 1 0.030 1
t (MTBE) 0.002 1 0.002 1 0.002 1
( 06 1 05 1
( 1 1 1 1 1 1
( ) -0.9 1 -12 1 -20 1
0 1 0 1
1,1 0.0100 1 0.0100 1 0.0100 1
) 315 9.0 20.5 12 26.0 95 174 12 21.9 148 177 12
(BOD)
(CoD)
vy (50mm
)

(n/ml)




25(2013)

1

767 (B)

1

5420 ()

1 517 ()

1,2

0.0015
0.0002
0.001
0.005
0.0004

(@

0.020
0.010

0.001

e i

1,1,1

0.002

03
20
0.030

G

02

0.1

02

365

04 0.1 02

365

~~

(VTBE)

0.002

-18
35

PR R

1,1
(@)

(BOD)
(CoD)

31.0

0.0100
9.5 20.1

Rk

182

143

164

12

254 118 19.0

12

w)
)

(50mm

(n/ml)




25(2013) )
[ [ 1 [ 1
22 - 005 22 - 005 22 - 005
[ 1 04 - 04 [ ] 05 - 05 [ 1 06 - 06
[ 1 [ 1 [ 1
[ [ 1 [ 1
[1 ] 1,896 (m8) ¥ 1 (n8) 1 1 2,959 (vB)
1,2
@ )
04 0.1 0.2 365 0.2 0.1 0.2 365
1,1,1
t (MTBE)
(
(
( )
1,1
) 232 7.9 165 12 275 134 188 12
(BOD)
(CoD)
vy (50mm )
(ss)

(n/ml)




25(2013) )
[ [ [ 1
22 - 005 22 - 005 22 - 005
[ 1 07 - 07 [ ] 08 - 08 [ 1 09 - 09
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 1,104 (v8) ¥ 1 1,693 (m8) 1 1 15115(m)
1,2
@ )
04 0.1 0.2 365 03 0.1 0.2 365 04 0.2 0.3 365
1,1,1
t (MTBE)
(
(
( )
1,1
) 23.0 95 159 12 205 13.8 17.2 12 19.1 13.0 16.2 12
(BOD)
(CoD)
vy (50mm )
(ss)
(n/ml)

10



25(2013) )
[ [ [ 1
22 - 005 22 - 005 22 - 005
[ ] 10 - 10 [ ] 11 - 11 [ 1 12 - 12
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 77 (mB) ¥ 1 1,590 (m8) 1 1 1,182 (mB)
1,2
@ )
04 0.1 0.2 365 04 0.2 03 365 04 0.2 0.3 365
1,1,1
t (MTBE)
(
(
( )
1,1
) 205 11.0 157 12 20.0 8.9 14.8 12 23.0 13.0 18.6 12
(BOD)
(CoD)
vy (50mm )
(ss)
(n/ml)

11



25(2013) )
[ [ [ 1
22 - 005 22 - 005 22 - 005
[ ] 13 - 13 [ ] 14 - 14 [ ] 15 - 15
[ ] [ ] [ 1
[ [ [ ]
[1 ] 499 (n8) [1 ] 1,546 (mB) [1 1 256 (1mB)
1,2
Q@ )
0.3 0.1 0.2 365 0.4 0.1 0.2 365 04 0.1 0.2 365
1,1,1
t (MTBE)
(
(
( )
1,1
) 221 114 16.7 12 17.9 125 155 12 17.9 125 155 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

12



25(2013) )
[ [ [ 1
22 - 005 22 - 005 22 - 005
[ ] 16 - 16 [ 1 17 - 17 [ ] 18 - 18
[ ] [ ] [ 1
[ [ [ ]
1 1 603 (n?) [1 1 71 () [1 1 ()
1,2
Q@ )
04 0.1 0.2 365 0.3 0.1 0.2 365
1,1,1
t (MTBE)
(
(
( )
1,1
) 17.9 7.0 163 12 231 9.3 17.8 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

13



25(2013) )
[ 1 [ 1 [
22 005 22 - 006 22 - 006
[ ] 19 - 19 [ ] 01 - 00 [ ] 02 - 00
[ [ ] [ 1
[ 1 [ 1 [
[1 ] (B) [1 1 105,792 (nB) [1 1 44,339(mB)
<0.0015 <0.0015 <0.0015 2 <0.0015 <0.0015 <0.0015 2
<0.0002 <0.0002 <0.0002 2 <0.0002 <0.0002 <0.0002 2
<0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
<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
@ )
0.002 <0.001 0.001 2 <0.001 <0.001 <0.001 2
0.006 <0.002 0.003 2 <0.002 <0.002 <0.002 2
04 03 04 13 0.3 0.3 0.3 13
33 24 29 2 32 31 32 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
(
( <1 <1 <1 2 <1 <1 <1 2
( ) -1.0 -13 -12 2 -0.8 -11 -1.0 2
<200 <200 <200 2 <200 <200 <200 2
1,1 <0.0100 <0.0100 <0.0100 2 <0.0100 <0.0100 <0.0100 2
) 295 9.8 19.1 13 292 105 19.1 13
(BOD)
(CoD)
vy (50mm
(89)
(n/ml)

14



25(2013) )
[ 1 [ 1 [
22 - 006 22 - 006 22 - 006
[ ] 03 - 00 [ ] 04 - 00 [ ] 05 - 02
[ ] [ ] [ 1
[ 1 [ 1 [
[1 ] 22,498 (1mB) [1 1 24,709(nB) [1 1 2,841 (nB)
<0.0015 <0.0015 <0.0015 2 <0.0015 <0.0015 <0.0015 2 <0.0015 <0.0015 <0.0015 2
<0.0002 <0.0002 <0.0002 2 <0.0002 <0.0002 <0.0002 2 <0.0002 <0.0002 <0.0002 2
<0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
<0.005 <0.005 <0.005 2 <0.005 <0.005 <0.005 2 <0.005 <0.005 <0.005 2
1,2 <0.0004 <0.0004 <0.0004 2 <0.0004 <0.0004 <0.0004 2 <0.0004 <0.0004 <0.0004 2
<0.040 <0.040 <0.040 2 <0.040 <0.040 <0.040 2 <0.040 <0.040 <0.040 2
(] ) <0.010 <0.010 <0.010 2 <0.010 <0.010 <0.010 2 <0.010 <0.010 <0.010 2
0.001 <0.001 <0.001 0.001 <0.001 <0.001 <0.001 <0.001 <0.001 2
0.005 <0.002 0.003 0.006 <0.002 0.003 <0.002 <0.002 <0.002 2
<0.01 1
0.5 03 04 12 0.6 04 0.5 12 0.4 0.3 04 12
23 19 21 2 2.6 21 24 2 31 21 26 2
1,1,1 <0.030 <0.030 <0.030 2 <0.030 <0.030 <0.030 2 <0.030 <0.030 <0.030 2
t (MTBE) <0.002 <0.002 <0.002 2 <0.002 <0.002 <0.002 2 <0.002 <0.002 <0.002 2
(
( <1 <1 <1 2 <1 <1 <1 2 <1 <1 <1 2
( ) -1.0 -13 -12 2 -13 -13 -13 2 -09 -1.0 -1.0 2
<200 <200 <200 2 <200 <200 <200 2 <200 <200 <200 2
1,1 <0.0100 <0.0100 <0.0100 2 <0.0100 <0.0100 <0.0100 2 <0.0100 <0.0100 <0.0100 2
) 33.0 9.0 19.6 12 315 9.0 19.6 12 230 11.0 16.5 12
(BOD)
(CoD)
vy (50mm
(89)
(n/ml)

15



25(2013) )
[ 1 [ [
22 - 006 22 - 006 22 - 006
[ ] 05 - 03 [ ] 05 - 05 [ ] 05 - 06
[ ] [ ] [ 1
[ 1 [ [
[1 ] 616 (mB) [1 1 5,251 (B) [1 1 3,058 (B)
<0.0015 <0.0015 <0.0015 2 <0.0015 <0.0015 <0.0015 2 <0.0015 <0.0015 <0.0015 2
<0.0002 <0.0002 <0.0002 2 <0.0002 <0.0002 <0.0002 2 <0.0002 <0.0002 <0.0002 2
<0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
<0.005 <0.005 <0.005 2 <0.005 <0.005 <0.005 2 <0.005 <0.005 <0.005 2
1,2 <0.0004 <0.0004 <0.0004 2 <0.0004 <0.0004 <0.0004 2 <0.0004 <0.0004 <0.0004 2
<0.040 <0.040 <0.040 2 <0.040 <0.040 <0.040 2 <0.040 <0.040 <0.040 2
(] ) <0.010 <0.010 <0.010 2 <0.010 <0.010 <0.010 2 <0.010 <0.010 <0.010 2
<0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
<0.002 <0.002 <0.002 2 <0.002 <0.002 <0.002 2 <0.002 <0.002 <0.002 2
<0.01 1 <0.01 1 <0.01 1
04 03 04 13 04 03 0.3 12 0.4 0.3 0.3 14
33 28 31 2 3.2 19 26 2 27 26 27 2
1,1,1 <0.030 <0.030 <0.030 2 <0.030 <0.030 <0.030 2 <0.030 <0.030 <0.030 2
t (MTBE) <0.002 <0.002 <0.002 2 <0.002 <0.002 <0.002 2 <0.002 <0.002 <0.002 2
(
( <1 <1 <1 2 <1 <1 <1 2 <1 <1 <1 2
( ) -12 -1.2 -12 2 -1.0 -1.0 -1.0 2 -11 -14 -13 2
<200 <200 <200 2 <200 <200 <200 2 <200 <200 <200 2
1,1 <0.0100 <0.0100 <0.0100 2 <0.0100 <0.0100 <0.0100 2 <0.0100 <0.0100 <0.0100 2
) 29.0 9.0 17.7 13 29.0 10.0 18.2 12 235 10.0 17.6 14
(BOD)
(CoD)
vy (50mm
(89)
(n/ml)

16



25(2013) )
[ 1 [ 1 [
22 - 006 22 - 006 22 - 006
[ ] 05 - 07 [ ] 05 - 08 [ ] 05 - 12
[ ] [ ] [ 1
[ 1 [ 1 [
1 1 3624 (n8) [ () [1 ()
<0.0015 <0.0015 <0.0015 2 <0.0015 <0.0015 <0.0015 2 <0.0015 <0.0015 <0.0015 2
<0.0002 <0.0002 <0.0002 2 <0.0002 <0.0002 <0.0002 2 <0.0002 <0.0002 <0.0002 2
<0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
<0.005 <0.005 <0.005 2 <0.005 <0.005 <0.005 2 <0.005 <0.005 <0.005 2
1,2 <0.0004 <0.0004 <0.0004 2 <0.0004 <0.0004 <0.0004 2 <0.0004 <0.0004 <0.0004 2
<0.040 <0.040 <0.040 2 <0.040 <0.040 <0.040 2 <0.040 <0.040 <0.040 2
(] ) <0.010 <0.010 <0.010 2 <0.010 <0.010 <0.010 2 <0.010 <0.010 <0.010 2
<0.001 <0.001 <0.001 2 0.002 <0.001 0.001 0.002 <0.001 0.001
<0.002 <0.002 <0.002 2 0.010 <0.002 0.005 0.008 <0.002 0.004
<0.01 1
04 03 0.3 14 05 0.1 0.3 12 0.5 0.3 04 12
59 54 57 2 16 14 15 2 3.0 20 25 2
1,1,1 <0.030 <0.030 <0.030 2 <0.030 <0.030 <0.030 2 <0.030 <0.030 <0.030 2
t (MTBE) <0.002 <0.002 <0.002 2 <0.002 <0.002 <0.002 2 <0.002 <0.002 <0.002 2
(
( <1 <1 <1 2 <1 <1 <1 2 <1 <1 <1 2
( ) -0.8 -1.0 -0.9 2 -0.8 -12 -1.0 2 -1.0 -13 -12 2
<200 <200 <200 2 <200 <200 <200 2 <200 <200 <200 2
1,1 <0.0100 <0.0100 <0.0100 2 <0.0100 <0.0100 <0.0100 2 <0.0100 <0.0100 <0.0100 2
) 27.0 11.0 19.4 14 27.0 8.0 17.9 12 27.0 7.0 17.3 12
(BOD)
(CoD)
vy (50mm
(89)
(n/ml)

17



25(2013) )
[ 1 [ 1 [
22 - 006 22 - 006 22 006
[ ] 06 - 01 [ ] 06 - 02 [ ] 06 - 03
[ ] [ ] [ 1
[ 1 [ 1 [
[1 ] 989 (1mB) [1 (n8) [1 1 190(nB)
<0.0015 <0.0015 <0.0015 2 <0.0015 <0.0015 <0.0015 2
<0.0002 <0.0002 <0.0002 2 <0.0002 <0.0002 <0.0002 2
<0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
<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 <0.001 <0.001 2 0.001 <0.001 <0.001
<0.002 <0.002 <0.002 2 0.004 <0.002 0.002
<0.01 1
04 03 04 12 04 03 0.3 12 0.3 0.3 0.3
59 31 45 2 24 23 24 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
(
( <1 <1 <1 2 <1 <1 <1 2
( ) -11 -13 -12 2 -13 -15 -14 2
<200 <200 <200 2 <200 <200 <200 2
1,1 <0.0100 <0.0100 <0.0100 2 <0.0100 <0.0100 <0.0100 2
) 25.0 115 189 12 285 9.0 183 12 18.0 16.0 16.8
(BOD)
(CoD)
vy (50mm
(89)
(n/ml)

18



25(2013) )
[ 1 [ 1 [
22 - 006 22 - 006 22 - 006
[ ] 06 - 04 [ ] 06 - 05 [ ] 07 - 01
[ ] [ ] [ 1
[ 1 [ 1 [
[1 ] 1,365 (1) [1 1 133(nB) [1 1 1,911 (n8)
<0.0015 <0.0015 <0.0015 2 <0.0015 <0.0015 <0.0015 2 <0.0015 <0.0015 <0.0015 2
<0.0002 <0.0002 <0.0002 2 <0.0002 <0.0002 <0.0002 2 <0.0002 <0.0002 <0.0002 2
<0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
<0.005 <0.005 <0.005 2 <0.005 <0.005 <0.005 2 <0.005 <0.005 <0.005 2
1,2 <0.0004 <0.0004 <0.0004 2 <0.0004 <0.0004 <0.0004 2 <0.0004 <0.0004 <0.0004 2
<0.040 <0.040 <0.040 2 <0.040 <0.040 <0.040 2 <0.040 <0.040 <0.040 2
(] ) <0.010 <0.010 <0.010 2 <0.010 <0.010 <0.010 2 <0.010 <0.010 <0.010 2
<0.001 <0.001 <0.001 2 0.002 <0.001 0.001 0.001 <0.001 <0.001
<0.002 <0.002 <0.002 2 0.007 <0.002 0.004 0.006 <0.002 0.003
<0.01 1
04 0.2 0.3 12 04 0.2 0.3 10 0.6 0.3 04 12
31 28 3.0 2 2.7 18 23 2 22 17 20 2
1,1,1 <0.030 <0.030 <0.030 2 <0.030 <0.030 <0.030 2 <0.030 <0.030 <0.030 2
t (MTBE) <0.002 <0.002 <0.002 2 <0.002 <0.002 <0.002 2 <0.002 <0.002 <0.002 2
(
( <1 <1 <1 2 <1 <1 <1 2 <1 <1 <1 2
( ) -11 -14 -13 2 -11 -13 -12 2 -09 -13 -11 2
<200 <200 <200 2 <200 <200 <200 2 <200 <200 <200 2
1,1 <0.0100 <0.0100 <0.0100 2 <0.0100 <0.0100 <0.0100 2 <0.0100 <0.0100 <0.0100 2
) 28.0 9.0 18.6 12 29.0 95 19.4 10 325 7.0 18.8 12
(BOD)
(CoD)
vy (50mm
(89)
(n/ml)

19



25(2013) )
[ 1 [ [
22 - 006 22 - 006 22 - 006
[ ] 07 - 02 [ ] 07 - 03 [ ] 07 - 04
[ ] [ ] [ 1
[ 1 [ [
[1 ] 2,142 () [1 1 1,329 (nB) [1 1 1,280 (nB)
<0.0015 <0.0015 <0.0015 2 <0.0015 <0.0015 <0.0015 2 <0.0015 <0.0015 <0.0015 2
<0.0002 <0.0002 <0.0002 2 <0.0002 <0.0002 <0.0002 2 <0.0002 <0.0002 <0.0002 2
<0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2 0.001 <0.001 <0.001 2
<0.005 <0.005 <0.005 2 <0.005 <0.005 <0.005 2 <0.005 <0.005 <0.005 2
1,2 <0.0004 <0.0004 <0.0004 2 <0.0004 <0.0004 <0.0004 2 <0.0004 <0.0004 <0.0004 2
<0.040 <0.040 <0.040 2 <0.040 <0.040 <0.040 2 <0.040 <0.040 <0.040 2
(] ) <0.010 <0.010 <0.010 2 <0.010 <0.010 <0.010 2 <0.010 <0.010 <0.010 2
<0.001 <0.001 <0.001 2 0.001 <0.001 <0.001 2 0.001 <0.001 <0.001 2
<0.002 <0.002 <0.002 2 0.004 <0.002 0.002 2 0.007 <0.002 0.004 2
<0.01 1 <0.01 1
0.6 03 04 12 05 0.2 04 12 0.5 0.3 04 12
35 20 28 2 3.9 35 37 2 23 15 19 2
1,1,1 <0.030 <0.030 <0.030 2 <0.030 <0.030 <0.030 2 <0.030 <0.030 <0.030 2
t (MTBE) <0.002 <0.002 <0.002 2 <0.002 <0.002 <0.002 2 <0.002 <0.002 <0.002 2
(
( <1 <1 <1 2 <1 <1 <1 2 <1 <1 <1 2
( ) -05 -0.6 -0.6 2 -14 -15 -15 2 -0.8 -1.2 -1.0 2
<200 <200 <200 2 <200 <200 <200 2 <200 <200 <200 2
1,1 <0.0100 <0.0100 <0.0100 2 <0.0100 <0.0100 <0.0100 2 <0.0100 <0.0100 <0.0100 2
) 33.0 115 21.2 12 29.0 9.3 19.0 12 32.0 10.1 20.7 12
(BOD)
(CoD)
vy (50mm
(89)
(n/ml)

20



25(2013) )
[ 1 [ [
22 - 006 22 - 006 22 - 006
[ ] 08 - 01 [ ] 08 - 02 [ ] 08 - 03
[ ] [ ] [ 1
[ 1 [ [
[1 ] 983 (1mB) [1 1 1,506 (nB) [1 (m8)
<0.0015 <0.0015 <0.0015 2 <0.0015 <0.0015 <0.0015 2 <0.0015 <0.0015 <0.0015 2
<0.0002 <0.0002 <0.0002 2 <0.0002 <0.0002 <0.0002 2 <0.0002 <0.0002 <0.0002 2
<0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2 0.001 <0.001 <0.001 2
<0.005 <0.005 <0.005 2 <0.005 <0.005 <0.005 2 <0.005 <0.005 <0.005 2
1,2 <0.0004 <0.0004 <0.0004 2 <0.0004 <0.0004 <0.0004 2 <0.0004 <0.0004 <0.0004 2
<0.040 <0.040 <0.040 2 <0.040 <0.040 <0.040 2 <0.040 <0.040 <0.040 2
(] ) <0.010 <0.010 <0.010 2 <0.010 <0.010 <0.010 2 <0.010 <0.010 <0.010 2
0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2 0.001 <0.001 <0.001
0.003 <0.002 <0.002 2 0.003 <0.002 <0.002 2 0.007 <0.002 0.004
<0.01 1 <0.01 1
04 0.2 0.3 13 04 0.2 0.3 12 0.5 0.3 04 12
23 18 21 2 34 2.6 30 2 19 14 17 2
1,1,1 <0.030 <0.030 <0.030 2 <0.030 <0.030 <0.030 2 <0.030 <0.030 <0.030 2
t (MTBE) <0.002 <0.002 <0.002 2 <0.002 <0.002 <0.002 2 <0.002 <0.002 <0.002 2
(
( <1 <1 <1 2 <1 <1 <1 2 <1 <1 <1 2
( ) -0.6 -0.8 -0.7 2 -0.7 -12 -1.0 2 -0.7 -1.2 -1.0 2
<200 <200 <200 2 <200 <200 <200 2 <200 <200 <200 2
1,1 <0.0100 <0.0100 <0.0100 2 <0.0100 <0.0100 <0.0100 2 <0.0100 <0.0100 <0.0100 2
) 311 10.5 20.1 13 32.0 11.0 20.4 12 315 75 19.0 12
(BOD)
(CoD)
vy (50mm
(89)
(n/ml)

21



25(2013) )
[ 1 [ 1 [
22 - 006 22 - 006 22 007
[ ] 09 - 03 [ ] 09 - 05 [ ] 01 - 00
[ ] [ ] [ 1
[ 1 [ 1 [
[1 1 3781 () [1 (mB) [1 1 49,303(mB)
<0.0015 <0.0015 <0.0015 2 <0.0015 <0.0015 <0.0015 2 <0.0015 1
<0.0002 <0.0002 <0.0002 2 <0.0002 <0.0002 <0.0002 2 <0.0002 1
0.001 <0.001 <0.001 2 0.003 0.002 0.003 2 <0.001 1
<0.005 <0.005 <0.005 2 <0.005 <0.005 <0.005 2 <0.050 1
1,2 <0.0004 <0.0004 <0.0004 2 <0.0004 <0.0004 <0.0004 2 <0.0002 1
<0.040 <0.040 <0.040 2 <0.040 <0.040 <0.040 2 <0.001 1
(] ) <0.010 <0.010 <0.010 2 <0.010 <0.010 <0.010 2 <0.010 1
<0.06 1
0.002 <0.001 0.001 2 0.001 <0.001 <0.001 <0.002 1
0.005 <0.002 0.003 2 0.005 <0.002 0.003 <0.002 1
<0.01 <0.01 <0.01 2 <0.01 1
0.5 03 04 13 05 03 04 12 0.4 0.2 0.3 12
26 22 24 2 26 20 23 2 12 1
1,1,1 <0.030 <0.030 <0.030 2 <0.030 <0.030 <0.030 2 <0.001 1
t (MTBE) <0.002 <0.002 <0.002 2 <0.002 <0.002 <0.002 2 <0.001 1
( 04 1
( <1 <1 <1 2 <1 <1 <1 2 <1 1
( ) -12 -13 -13 2 -12 -12 -12 2 -07 1
<200 <200 <200 2 <200 <200 <200 2 6 0 2 12
1,1 <0.0100 <0.0100 <0.0100 2 <0.0100 <0.0100 <0.0100 2 <0.0010 1
) 275 10.0 19.2 13 26.5 85 175 12 220 133 174 12
(BOD)
(CoD)
vy (50mm
(89)
(n/ml)

22



25(2013)

1 13047(n®)

1

12,283(8)

1 1884(nd)

1,2

<0.0015
<0.0002
<0.001
<0.050
<0.0002

(@

<0.001
<0.010
<0.06

<0.002

I G ]

1,1,1

04

03

03

12

04

<0.002

03 03
0.6
<0.001

G

04 0.1 03

12

~~

(VTBE)

21

<0.001

03

<1

-0.6

0 6

1,1
(@)

(BOD)
(CoD)

201

143

16.6

12

197

<0.0010
111 165

193 138 16.2

12

w)
)

(50mm

(n/ml)

23



25(2013) )
[ [ [ 1
22 - 007 22 - 007 22 - 007
[ 1 04 - 00 [ ] 08 - 00 [ 1 09 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 1 1,235 (8) 1 ] 8,073 (mB) 1 ] 2,570(r)
1,2
@ )
04 0.3 03 12 04 0.2 03 12 04 0.3 0.3 12
1,1,1
t (MTBE)
(
(
( )
1,1
( ) 20.7 126 16.4 12 233 15.0 177 12 19.8 135 16.5 12
(BOD)
(CoD)
vy (50mm )
(ss)
(n/ml)

24



25(2013) )
[ [ [ 1
22 - 007 22 - 007 22 - 007
[ 1 10 - 00 [ ] 11 - 00 [ 1 12 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 6,725 (8) ¥ ] 6,533 (mB) 1 ] 6,468 ()
1,2
@ )
0.3 0.2 03 12 03 0.2 0.2 12 04 0.2 0.3 12
1,1,1
t (MTBE)
(
(
( )
1,1
( ) 25.7 133 19.0 12 28.8 115 195 12 219 15.0 17.8 12
(BOD)
(CoD)
vy (50mm )
(ss)
(n/ml)

25



25(2013) )
[ [ [ 1
22 - 007 22 - 007 22 - 007
[ ] 13 - 00 [ 1 14 - 00 [ ] 15 - 00
[ ] [ ] [ 1
[ [ [ ]
[1 ] 7,007 (mB) [1 ] 578(n8) [1 1 4,684 (n8)
1,2
Q@ )
04 0.2 0.3 12 0.4 0.3 0.3 05 0.3 04 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 174 132 16.2 12 212 16.6 189 222 143 179 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

26



25(2013)

1

9,969 (B)

1

14,677(nB)

1 2056(m8)

1,2

<0.0015
<0.0002
<0.001
<0.050
<0.0002

(@

<0.001
<0.010
<0.06

<0.002

I G

1,1,1

03

<0.002

02 03
10
<0.001

G

03

02

03

12

04 02 03

12

~~

(VTBE)

<0.001

0.4

<1

-0.7

1 4

1,1
(@)

(BOD)
(CoD)

191

<0.0010
143 16.7

189

152

171

12

20.6 139 170

12

w)
)

(50mm

(n/ml)

27



25(2013) )
[ [ [ 1
22 - 007 22 - 007 22 - 007
[ ] 18 - 00 [ 1 19 - 00 [ 1 20 - 00
[ ] [ ] [ 1
[ [ [ ]
[1 ] 3,718 (mB) [1 ] 2,578(nB) [1 1 2,825(mB)
1,2
Q@ )
04 0.2 0.3 12 0.4 0.2 0.3 12 04 0.3 0.3 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 30.3 8.9 193 12 218 9.0 16.8 12 250 129 18.6 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

28



25(2013)

1

290 (B)

1

178 ()

1 6056(m8)

1,2

<0.0015
<0.0002
<0.001
<0.050
<0.0002

(@

<0.001
<0.010
<0.06

<0.002

I G ]

1,1,1

04

02

03

12

0.6

02

04

12

<0.002

04 02 03
0.9
<0.001

G

~~

(VTBE)

<0.001
04

<1

-10

4 0 2

1,1

)

(BOD)
(CoD)

245

121

18.2

12

25.6

127

18.6

12

<0.0010
26.7 8.6 170

w)
)

(50mm

(n/ml)

29



25(2013) )
[ ] [ [
22 007 22 007 22 007
[ ] 25 - 01 [ ] 26 - 01 [ ] 27-01
[ [ ] [ ]
[ ] [ [
[1 1 70,761 (nB) [1 ] 5,587 (mB) [1 1 239(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
<0.050 1 <0.050 1 <0.050 1
1,2 <0.0002 1 <0.0002 1 <0.0002 1
<0.001 1 <0.001 1 <0.001 1
@ ) <0010 1 <0.010 1 <0.010 1
<0.06 1 <0.06 1 <0.06 1
<0.002 1 <0.002 1 <0.002 1
0.003 1 <0.002 1 <0.002 1
<0.01 1
04 0.3 04 12 0.4 0.2 0.3 12 04 0.3 04 12
0.9 1 28 1 13 1
1,1,1 <0.001 1 <0.001 1 <0.001 1
t (MTBE) <0.001 1 <0.001 1 <0.001 1
( 0.8 1 10 1 0.6 1
( <1 1 <1 1 <1 1
( ) -08 1 -15 1 -09 1
4 0 2 12 7 0 1 12 60 0 17 12
1,1 <0.0010 1 <0.0010 1 <0.0010 1
) 26.3 74 179 12 27.2 9.7 176 12 28.6 6.8 185 12
(BOD)
(CoD)
vy (50mm
)
(n/ml)

30



25(2013) )
[ ] [ [ ]
22 007 22 007 22 - 007
[ ] 30 - 00 [ ] 31 - 00 [ ] 32 - 00
[ [ ] [ ]
[ ] [ [ ]
[1 ] 4,634 (n8) [1 ] 4,634 (nB) [1 1 4,634 (n8)
<0.0015 1 <0.0015 1
<0.0002 1 <0.0002 1
<0.001 1 <0.001 1
<0.050 1 <0.050 1
1,2 <0.0002 1 <0.0002 1
<0.001 1 <0.001 1
Q@ ) <0010 1 <0.010 1
<0.06 1 <0.06 1
<0.002 1 <0.002 1
<0.002 1 <0.002 1
0.3 0.1 0.2 12 0.4 0.2 0.3 12 03 0.2 0.3 12
0.2 1 0.9 1
1,1,1 <0.001 1 <0.001 1
t (MTBE) <0.001 1 <0.001 1
( 11 1 07 1
( <1 1 <1 1
( ) -07 1 -13 1
14 1 5 12 50 1 16 12
1,1 <0.0010 1 <0.0010 1
) 26.8 89 179 12 255 84 175 12 213 154 176 12
(BOD)
(CoD)
vy (50mm
)
(n/ml)

31



25(2013) )
]
- 007
] 33 - 00 ] 01 - 01
]
3,534 (m8) 386(nB) 9,236 (1mB)
<0.0015 1 <0.0002 1
<0.0002 1 <0.0001 1
<0.001 1 <0.001 1
<0.050 1 <0.005 1
1,2 <0.0002 1 <0.0004 1
<0.001 1 <0.020 1
@ ) <0010 1 <0.010 1
<0.06 1
<0.002 1 <0.001 1
0.003 1 0.005 1
0.5 0.3 04 0.3 1
0.7 1 22 1
1,1,1 <0.001 1 <0.001 1
t (MTBE) <0.001 1 <0.002 1
( 10 1 06 1
( <1 1 <1 1
( ) -0.7 1 -28 1
194 1 41 1 1
1,1 <0.0010 <0.0020 1
) 241 72 153 8.0 16.0
(BOD)
(CoD)
vy (50mm
)

(n/ml)




25(2013)

1

9,236 (B)

1

597 (n8)

1

244(nB)

1,2

<0.0002
<0.0001
<0.001
<0.005
<0.0004

(@

<0.020
<0.010

<0.001

e i

1,1,1

<0.002

04
22
<0.001

G

~~

(VTBE)

<0.002
04

<1
-2.6

0

1,1
(@)

(BOD)
(CoD)

250

<0.0020
10.0 170

i

20.0

130

16.0

12

21.0

110

158

12

w)
)

(50mm

(n/ml)

33



25(2013) )
[ [ [
22 - 008 22 - 010 22 - 010
[ ] 04 - 01 [ ] 01 - 00 [ ] 02 - 00
[ ] [ ] [ 1
[ [ [
[1 ] 461 (mB) [1 24,453(rB) [1 1 12,302(B)
1,2
Q@ )
<0.001 1 <0.001 1
<0.002 1 <0.002 1
02 0.1 0.2 12 0.2 0.1 0.2 12
1,1,1
t (MTBE)
(
( <1 1 <1 1
( )
22 8 16 12 63 18 38 12
1,1
) 20.0 13.0 16.3 12 204 138 171 12 23.2 12.2 183 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

34



25(2013) )
[ ] [ [ ]
22 - 010 22 - 010 22 - 010
[ ] 03 - 00 [ ] 04 - 00 [ ] 05 - 00
[ ] [ ] [ ]
[ ] [ [ ]
[1 16,952 () [1 8,342 (nB) [1 1 36,094(n8)
1,2
@ )
<0.001 1 <0.001 1 <0.001 1
<0.002 1 <0.002 1 <0.002 1
0.2 0.1 0.1 12 0.3 0.2 0.3 12 0.2 0.1 0.1 12
1,1,1
t (MTBE)
(
( <1 1 <1 1 <1 1
( )
38 10 17 12 7 1 2 12 1500 11 320 12
1,1
) 226 128 179 12 20.5 114 16.2 12 26.5 118 193 12
(BOD)
(CoD)
) (50mm )
(89)
(n/ml)

35



25(2013) )
[ ] [ [ ]
22 - 010 22 - 010 22 - 011
[ ] 06 - 00 [ ] 07 - 00 [ ] 01 - 00
[ ] [ ] [ ]
[ ] [ [ ]
[1 ] 2,424 (B) [1 1,123(mB) [1 1 1,107 (mB)
1,2
@ )
<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 0.2 0.2 12 0.3 0.2 0.2 12 03 0.2 0.2 12
1,1,1
t (MTBE)
(
( <1 1 <1 1 <1 1
( )
79 14 46 12 8 0 2 12 110 1
1,1
) 240 76 15.0 12 28.6 125 199 12 182 125 152 12
(BOD)
(CoD)
vy (50mm )
)
(n/ml)

36



25(2013) )
[ ] [ [ ]
22 - 011 22 - 011 22 - 011
[ ] 02 - 00 [ ] 03 - 00 [ ] 04 - 00
[ ] [ ] [ ]
[ ] [ [ ]
[1 ] 12,501 () [1 ] 2,368 (mB) [1 1 831(mB)
1,2
@ )
<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 0.2 0.3 12 0.3 0.2 0.2 12 04 0.1 0.2 12
1,1,1
t (MTBE)
(
( <1 1 <1 1 <1 1
( )
0 1 2 1 100 1
1,1
) 150 115 134 12 220 120 16.0 12 150 115 140 12
(BOD)
(CoD)
vy (50mm )
)
(n/ml)

37



25(2013) )
[ ] [ [ ]
22 - 011 22 - 011 22 - 011
[ ] 05 - 00 [ ] 06 - 00 [ ] 07 - 00
[ ] [ ] [ ]
[ ] [ [ ]
[1 ] 15,581 () [1 ] 1,248 (mB) [1 1 543 (mB)
1,2
@ )
<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 0.1 0.2 12 0.3 0.1 0.2 12 0.2 0.1 0.2 12
1,1,1
t (MTBE)
(
( <1 1 <1 1 <1 1
( )
230 1 5 1 28 1
1,1
) 16.0 70 117 12 165 132 151 12 16.2 13.0 146 12
(BOD)
(CoD)
vy (50mm )
)
(n/ml)

38



25(2013) )
[ ] [ [ ]
22 - 011 22 - 011 22 - 011
[ ] 08 - 00 [ ] 09 - 00 [ ] 10 - 00
[ ] [ ] [ ]
[ ] [ [ ]
[1 ] 569 (m8) [1 ] 511(n8) [1 1 13217(m)
1,2
@ )
<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 0.1 0.2 12 0.2 0.1 0.2 12 03 0.2 0.3 12
1,1,1
t (MTBE)
(
( <1 1 <1 1 <1 1
( )
42 1 36 1 0 1
1,1
) 158 130 141 12 20.0 112 158 12 150 135 141 12
(BOD)
(CoD)
vy (50mm )
)
(n/ml)

39



25(2013) )
[ 1 [ [ 1
22 - o011 22 - o011 22 - o011
[ 1 11 - 00 [ ] 13 - 00 [ 1 14 - 00
[ 1 [ 1 [ 1
[ ] [ [ 1
[1 ] 324 (B) ¥ 1 751(mB) 1 1 185(1mB)
1,2
@ )
<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 0.1 0.2 12 03 0.1 0.2 12 0.3 0.1 0.2 12
1,1,1
t (MTBE)
(
( <1 1 <1 1 <1 1
( )
6 1 180 1 7 1
1,1
( ) 242 95 173 12 252 9.0 15.3 12 15.0 8.8 118 12
(BOD)
(CoD)
vy (50mm )
(ss)
(n/ml)

40



25(2013) )
[ ] [ [ ]
22 - 011 22 - 011 22 - 011
[ ] 15 - 00 [ ] 16 - 00 [ ] 18 - 00
[ ] [ ] [ ]
[ ] [ [ ]
[1 ] 307 (m8) [1 ] 531(nB) [1 1 363(mB)
1,2
@ )
<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 0.1 0.2 12 0.3 0.1 0.2 12 04 0.1 0.2 12
1,1,1
t (MTBE)
(
( <1 1 <1 1 <1 1
( )
22 1 21 1 180 1
1,1
) 140 95 110 12 16.0 10.0 130 12 185 70 131 12
(BOD)
(CoD)
) (50mm )
(89)
(n/ml)

2



25(2013) )
[ ] [ [ ]
22 - 011 22 - 011 22 - 011
[ 1 19 - 00 [ 1 20 - 00 [ ] 21 - 00
[ ] [ ] [ ]
[ ] [ [ ]
[1 ] 1,563 (1mB) [1 ] 54 (mB) [1 1 82 (mB)
1,2
@ )
<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 0.2 0.2 12 0.4 0.2 0.3 12 04 0.1 0.3 12
1,1,1
t (MTBE)
(
( <1 1 <1 1 <1 1
( )
7 1 190 1 82 1
1,1
) 195 128 16.1 12 235 101 16.9 12 185 105 146 12
(BOD)
(CoD)
) (50mm )
(89)
(n/ml)

42



25(2013) )
[ ] [ [ ]
22 - 011 22 - 011 22 - 011
[ 1 22 - 00 [ 1 23 - 00 [ 1 24 - 00
[ ] [ ] [ ]
[ ] [ [ ]
[1 ] 92 (m8) [1 ] 786 (nB) [1 1 367(mB)
1,2
@ )
<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 0.1 0.2 12 0.2 0.1 0.2 12 0.2 0.1 0.2 12
1,1,1
t (MTBE)
(
( <1 1 <1 1 <1 1
( )
120 1 24 1 21 1
1,1
) 125 9.0 107 12 26.2 106 177 12 218 10.0 173 12
(BOD)
(CoD)
) (50mm )
(89)
(n/ml)

43



25(2013) )
[ ] [ [ ]
22 - 011 22 - 011 22 - 011
[ 1 25 - 00 [ 1 27 - 00 [ ] 28 - 00
[ ] [ ] [ ]
[ ] [ [ ]
[1 ] 936 (m8) [1 ] 296 (m8) [1 1 812(mB)
1,2
@ )
<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 0.1 0.2 12 0.4 0.1 0.2 12 0.2 0.2 0.2 12
1,1,1
t (MTBE)
(
( <1 1 <1 1 <1 1
( )
280 1 44 1 13 1
1,1
) 246 10.0 16.7 12 28.0 85 19.0 12 25.0 110 170 12
(BOD)
(CoD)
vy (50mm )
)
(n/ml)

44



25(2013) )
[ ] [ [ ]
22 - 011 22 - 011 22 - 011
[ 1 29 - 00 [ ] 30 - 00 [ ] 32 - 00
[ ] [ ] [ ]
[ ] [ [ ]
[1 ] 23 (mB) [1 ] 135(rB) [1 1 13 (mB)
1,2
@ )
<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 0.1 0.1 12 0.2 0.1 0.1 12 05 0.2 0.3 12
1,1,1
t (MTBE)
(
( <1 1 <1 1 <1 1
( )
51 1 6 1 97 1
1,1
) 238 51 148 12 27.2 8.0 177 12 222 9.0 152 12
(BOD)
(CoD)
vy (50mm )
)
(n/ml)

45



25(2013) )
[ ] [ [ ]
22 - 012 22 - 012 22 - 012
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ ] [ ] [ ]
[ ] [ [ ]
[1 ] 60,588 (nB) [1 ] 4,060 (mB) [1 1 2,395(1mB)
<0.001 1 <0.001 1
1,2
@ )
<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 0.2 0.2 12 0.3 0.2 0.2 12 03 0.2 0.2 12
1,1,1
t (MTBE)
(
(
( )
0 1 2 1
1,1
) 18.0 126 159 12 212 142 173 12 185 146 164 12
(BOD)
(CoD)
vy (50mm )
)
(n/ml)

46



25(2013) )
[ [ 1 [ 1
22 - 012 22 - 012 22 - 012
[ ] 04 - 00 [ ] 05 - 00 [ ] 06 - 00
[ ] [ ] [ 1
[ [ ] [ ]
[1 ] 3,359 (mB) [1 ] 3,600 (nB) [1 1 2,737 (mB)
<0.001 1
1,2
Q@ )
<0.06 1
<0.06 1
<0.001 1
<0.002 1
0.3 0.2 0.2 12 0.3 0.2 0.2 12 03 0.2 0.2 12
1,1,1
t (MTBE)
(
(
( )
5 1
1,1
) 20.9 110 17.0 12 205 145 173 12 259 136 19.3 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

47



25(2013) )
[ [ [ 1
22 - 012 22 - 012 22 - 012
[ ] 07 - 00 [ ] 08 - 00 [ ] 09 - 00
[ ] [ ] [ 1
[ [ [ ]
[1 ] 3,420 (m8) [1 ] 133(mB) [1 1 158(1mB)
1,2
Q@ )
0.3 0.2 0.2 12 0.3 0.2 0.2 12 03 0.1 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 214 135 174 12 235 13.6 186 12 224 14.0 179 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

48



25(2013) )
[ 1 [ 1 [ 1
22 - 012 22 - 012 22 - 012
[ 1 10 - 00 [ ] 11 - 00 [ 1 12 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
[1 1 1,133 (n8) 1 ] 953 (n8) 1 ] 869 ()
<0.001 1
1,2
@ )
<0.06 1
<0.06 1
<0.001 1
<0.002 1
0.3 0.2 0.2 12 03 0.2 0.2 12 0.3 0.2 0.2 12
1,1,1
t (MTBE)
(
(
( )
21 1
1,1
( ) 185 14.2 16.5 12 184 14.6 16.4 12 20.0 151 16.2 12
(BOD)
(CoD)
vy (50mm )
(ss)
(n/ml)

49



25(2013) )
[ [ [ 1
22 - 012 22 - 012 22 - 012
[ ] 13 - 00 [ 1 14 - 00 [ ] 15 - 00
[ ] [ ] [ 1
[ [ [ ]
[1 ] 12,780 () [1 1 1,239(nB) [1 1 256 (B)
<0.001 1
1,2
Q@ )
<0.06 1
<0.06 1
<0.001 1
<0.002 1
0.3 0.2 0.2 12 03 0.2 0.2 12 0.3 0.2 0.2 12
1,1,1
t (MTBE)
(
(
( )
7 1
1,1
) 175 145 16.0 12 249 116 186 12 27.0 127 19.1 12
(BOD)
(CoD)
vy (50mm )
(8S)
(n/ml)

50



25(2013) )
[ [ [ 1
22 - 012 22 - 012 22 - 012
[ ] 16 - 00 [ 1 17 - 00 [ ] 18 - 00
[ ] [ ] [ 1
[ [ [ ]
[1 ] 113 (nB) [1 1 953 (B) [1 1 70 (nB)
<0.001 1
1,2
Q@ )
<0.06 1
<0.06 1
<0.001 1
<0.002 1
0.3 0.2 0.2 12 03 0.2 0.2 12 0.2 0.2 0.2 12
1,1,1
t (MTBE)
(
(
( )
36 1
1,1
) 248 12.6 178 12 244 129 185 12 29.5 10.0 19.6 12
(BOD)
(CoD)
vy (50mm )
(8S)
(n/ml)

51



25(2013) )
[ 1 [ 1 [ 1
22 - 012 22 - 012 22 - 012
[ 1 19 - 00 [ ] 20 - 00 [ 1 21 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
[1 ] 317 (mB) 1 1 () [1 1 507 (n8)
<0.001 1 <0.001 1
1,2
@ )
<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 0.2 0.2 12 0.3 0.2 0.2 12
1,1,1
t (MTBE)
(
(
( )
36 1 36 1
1,1
) 244 129 185 12 244 129 185 12
(BOD)
(CoD)
vy (50mm
(ss)
(n/ml)

52



25(2013) )
[ 1 [ [ 1
22 013 22 013 22 - 013
[ ] 01 - 01 [ ] 02 - 01 [ ] 03 - 01
[ [ ] [ ]
[ 1 [ [ 1
[1 ] 2,422 (B) [1 ] 2,678(nB) [1 1 1,597 (mB)
<0.0015 1 <0.0015 1 <0.0015 1
<0.0002 1 <0.0002 1 <0.0002 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
<0.001 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 0.4 04 12 0.5 0.4 04 12 05 0.4 04 12
7.0 1 7.0 1 7.0 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 1 <1 1 <1 1
( ) -17 1 -17 1 -1.7 1
1,1
) 29.0 11.0 20.2 12 29.0 11.0 20.2 12 29.0 11.0 20.2 12
(BOD)
(CoD)
vy (50mm
(89)
(n/ml)

53



25(2013) )
[ [ [ 1
22 - 013 22 - 013 22 - 013
[ ] 04 - 01 [ ] 05 - 01 [ ] 06 - 01
[ ] [ ] [ 1
[ [ [ ]
[1 ] 474 (n8) [1 ] 843(nB) [1 1 1,021 (mB)
1,2
Q@ )
0.3 0.2 0.2 12 0.3 0.2 0.2 12 04 0.3 0.3 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 240 110 180 12 240 11.0 18.0 12 250 10.0 174 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

54



25(2013) )
[ [ ] [ ]
22 - 014 22 015 22 - 015
[ ] 01 - 01 [ ] 01 - 00 [ ] 02 - 00
[ ] [ ] [ ]
[ [ ] [ ]
[1 1 24918(md) [1 ] 27,681 (B) [1 1 16,370(md)
<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
<0.020 <0.020 <0.020 2
Q@ ) <0.010 <0010 <0010 2
<0.06 <0.06 <0.06 2
<0.001 <0.001 <0.001 2 <0.001 1 <0.001 1
<0.002 <0.002 <0.002 2 <0.002 1 <0.002 1
0.3 0.2 0.3 12 0.3 0.2 0.3 12 03 0.2 0.3 12
<2.0 <2.0 <2.0 2
1,1,1 <0.030 <0.030 <0.030 2
t (MTBE) <0.002 <0.002 <0.002 2
( 0.4 0.3 0.4 2 <0.3 1 <0.3 1
( <1 <1 <1 2 <1 1 <1 1
( ) -13 -17 -15 2
9 3 6 2 3 1 1 1
1,1 0.0100 0.0100 0.0100 2
) 26.5 140 19.6 12 25.2 136 18.6 12
(BOD)
(CoD)
vy (50mm
)
(n/ml)

55



25(2013) )
[ 1 [ 1 [ 1
22 - 015 22 - 015 22 - 016
[ ] 03 - 00 [ ] 04 - 00 [ ] o1 - 01
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
[1 ] 5,425 (1) i ] 2,202 (mB) 1 ] 8,684 (8)
1,2
@ )
<0.001 1 <0.001 1
<0.002 1 <0.002 1
03 0.2 03 12 03 0.2 03 12 04 03 04 12
1,1,1
t (MTBE)
( 03 1 <03 1
( <1 1 <1 1
( )
1 1 1 1
1,1
) 230 13.0 179 12 310 120 207 12 273 9.4 17.9 12
(BOD)
(Ccop)
vy (50mm )
($9)
(n/ml)

56



25(2013) )
[ [ [ 1
22 - 016 22 - 016 22 - 016
[ ] 02 - 01 [ ] 03 - 01 [ ] 14 - 01
[ ] [ ] [ 1
[ [ [ ]
[1 ] 130 (mB) [1 ] 1,192 (mB) [1 1 1,240 (B)
1,2
Q@ )
0.3 0.2 0.3 12 0.3 0.2 0.3 12 03 0.1 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 26.8 123 189 12 283 11.8 186 12 252 123 181 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

57



25(2013) )
[ [ 1 [ 1
22 - 016 22 - 016 22 - 017
[ ] 16 - 01 [ ] 18 - 01 [ ] 01 - 01
[ ] [ ] [ 1
[ [ ] [ ]
[1 ] 1,240 () [1 ] 296 (m8) [1 1 8,643 (mB)
<0.0002 1
<0.0001 1
<0.005 1
1,2 <0.0004 1
<0.020 1
Q@ ) <0.010 1
0.3 0.2 0.3 12 03 0.2 0.3 12
35 1
1,1,1 <0.001 1
t (MTBE) <0.002 1
(
C <1 1
( ) -12 1
2 1
1,1 <0.0020 1
) 194 151 17.2 12 301 106 202 12
(BOD)
(CoD)
vy (50mm
(89)
(n/ml)

58



25(2013) )
[ ] [ ] [ ]
22 - 017 22 - 017 22 - 017
[ ] 02 - 01 [ ] 03 - 01 [ ] 04 - 01
[ ] [ ] [ ]
[ ] [ ] [ ]
[1 ] 549 (n8) [1 ] 693 (nB) [1 1 1,668 (mB)
<0.0002 1 <0.0002 1 <0.0002 1
<0.0001 1 <0.0001 1 <0.0001 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
35 1 <2.0 1 <2.0 1
1,1,1 <0.001 1 <0.001 1 <0.001 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
(
( <1 1 <1 1 <1 1
( ) -11 1 -10 1 -08 1
11 1 59 1 20 1
1,1 <0.0020 1 <0.0020 1 <0.0020 1
)
(BOD)
(CoD)
vy (50mm
)
(n/ml)

59



25(2013) )
[ 1 [ 1 [ 1
22 - 017 22 - 017 22 - 017
[ ] 05 - 01 [ ] 06 - 01 [ ] 07 - 01
[ ] [ ] [ 1
[ 1 [ 1 [ 1
1 1 (m8) [ 1 1176(n8) [1 1 1541(m8)
<0.0002 1 <0.0002 1
<0.0001 1 <0.0001 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
<2.0 1 <2.0 1
1,1,1 <0.001 1 <0.001 1
t (MTBE) <0.002 1 <0.002 1
(
( <1 1 <1 1
( ) -06 1 -08 1
10 1 14 1
1,1 <0.0020 1 <0.0020 1
)
(BOD)
(CoD)
w) (50mm
(89)
(n/ml)

60



25(2013) )
[ ] [ [ ]
22 - 017 22 - 017 22 - 017
[ ] 09 - 01 [ ] 10 - 01 [ ] 11 -0
[ ] [ ] [ ]
[ ] [ [ ]
[ ] (n8) [1 ] 654 () [1 1 266 (1)
<0.0002 1 <0.0002 1
<0.0001 1 <0.0001 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
<2.0 1 <20 1
1,1,1 <0.001 1 <0.001 1
t (MTBE) <0.002 1 <0.002 1
(
( <1 1 <1 1
( ) -07 1 -08 1
17 1 15 1
1,1 <0.0020 1 <0.0020 1
)
(BOD)
(CoD)
vy (50mm
(89)
(n/ml)

61



25(2013) )
[ 1 [ [ 1
22 017 22 017 22 - 019
[ ] 12 - 01 [ ] 13-01 [ ] 02 - 00
[ [ [ ]
[ 1 [ [ 1
[1 ] 4,202 (m8) [1 ] 918(n8) [1 1 3,743(B)
<0.0002 1 <0.0002 1 <0.0002 1
<0.0001 1 <0.0001 1 <0.0001 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
<0.001 1
0.003 1
03 0.3 0.3 4
<2.0 1 <2.0 1 4.7 26 38 4
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
( ) -1.0 1 -0.7 1 0.0 -17 -16 4
1 1 34 1 1 5 4
1,1 <0.0020 1 <0.0020 1 <0.0020 1
) 295 102 194 12
(BOD)
(CoD)
vy (50mm
(89)
(n/ml)

62



25(2013) )
[ 1 [ [ 1
22 019 22 019 22 019
[ ] 03 - 00 [ ] 07 - 00 [ ] 08 - 00
[ ] [ ] [ ]
[ 1 [ [ 1
[1 ] 618 (n8) [1 ] 1,532(mB) [1 1 1,945 (mB)
0.0002 1 <0.0002 1 <0.0002 1
0.0001 1 <0.0006 1 <0.0001 1
0.001 1 <0.001 1 <0.001 1
0.005 1 <0.004 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
0.004 1 0.002 1 <0.002 1
0.00 1 <0.00 1 <0.00 1
04 0.2 0.3 4 0.3 0.2 0.3 4 05 0.3 04 4
43 22 32 4 22 1 22 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
( ) 0.0 -16 -15 4 0.0 -14 -13 4 0.0 -10 -0.8 4
440 5 138 4 3 0 1 4 26 0 7 4
1,1 <0.0020 1 <0.0020 1 <0.0020 1
) 31.8 95 20.7 12 28.8 8.8 18.7 12 28.0 13.0 17.6 12
(BOD)
(CoD)
vy (50mm
(89)
(n/ml)

63



25(2013) )
[ 1 [ [ 1
22 019 22 019 22 019
[ 1 09 - 00 [ ] 10 - 00 [ ] 11 - 00
[ ] [ ] [ ]
[ 1 [ [ 1
[1 ] 1,583 (1mB) [1 ] 971(n8) [1 1 2,075(mB)
<0.0002 1 <0.0002 1 <0.0002 1
<0.0005 1 <0.0005 1 <0.0008 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 <0.020 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
0.3 0.3 0.3 4 0.2 0.1 0.2 4 04 0.3 04 4
20 1 20 1 35 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
( ) 0.0 -12 -10 4 0.0 -1.2 -10 4 0.0 -12 -11 4
9 0 4 4 13 2 5 4 1 0 1 4
1,1 <0.0020 1 <0.0020 1 <0.0020 1
) 29.8 9.0 18.6 12 210 11.0 15.7 12 28.0 105 18.8 12
(BOD)
(CoD)
vy (50mm
(89)
(n/ml)

64



25(2013) )
[ 1 [ [ 1
22 019 22 019 22 019
[ 1 12 - 00 [ ] 13 - 00 [ ] 14 - 00
[ ] [ ] [ ]
[ 1 [ [ 1
[1 ] 1,922 (mB) [1 ] 1,240 (mB) [1 1 1,342 ()
<0.0002 1 <0.0002 1 <0.0002 1
<0.0001 1 <0.0005 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
<0.020 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 <0.002 1 <0.002 1
<0.00 1 <0.00 1 <0.00 1
0.3 0.3 0.3 4 0.4 0.2 0.3 4 04 0.3 04 4
22 1 <2.0 1 4.4 34 4.0 4
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
( ) 0.0 -11 -10 4 0.0 -1.2 -10 4 0.0 -0.9 -0.8 4
6 1 3 4 3 0 1 4 0 2 4
1,1 <0.0020 1 <0.0020 1 <0.0020 1
) 215 9.0 189 12 215 9.0 189 12 230 13.0 175 12
(BOD)
(CoD)
vy (50mm
(89)
(n/ml)

65



25(2013) )
[ ] [ ] [ ]
22 019 22 023 22 023
[ ] 15 - 00 [ ] 01 - 00 [ ] 02 - 00
[ ] [ [
[ ] [ ] [ ]
[1 2,946 (mB) [1 ] 6,111 (nB) [1 1 497 (n8)
<0.0002 1 <0.0015 1 <0.0015 1
<0.0001 1 <0.0002 1 <0.0002 1
<0.001 1 <0.001 1 <0.001 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
<0.00 1
0.3 0.3 0.3 4 0.3 0.2 0.3 12 03 0.3 0.3 12
4.3 <2.6 35 4 <2.0 1 <2.0 1
1,1,1 <0.001 1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( 04 1 <03 1
( <1 1
( ) 0.0 -14 -13 4 -05 1 -06 1
3 0 1 4 5 1 1 1
1,1 <0.0020 1 <0.0100 1 <0.0100 1
) 295 9.0 189 12
(BOD)
(CoD)
vy (50mm
)
(n/ml)

66



25(2013) )
[ 1 [ 1 [ 1
22 023 22 023 22 - 023
[ ] 03 - 00 [ ] 04 - 00 [ ] 05 - 00
[ [ [ 1
[ 1 [ 1 [ 1
[1 ] 1,741 () [1 1 2,215(B) [1 1 154 (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
<0.06 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 0.2 0.3 12 0.3 0.2 0.3 12 03 0.2 0.2 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
( <0.3 1 <0.3 1 <0.3 1
(
( ) -0.5 1 -05 1 -0.8 1
5 1 23 1 4 1
1,1 <0.0100 1 <0.0100 1 <0.0100 1
)
(BOD)
(CoD)
vy (50mm
(89)
(n/ml)

67



25(2013) )
[ ] [ ] [ ]
22 023 22 023 22 025
[ ] 06 - 00 [ ] 07 - 00 [ ] 01 - 00
[ [ [ ]
[ ] [ ] [ ]
[1 ] 37 (mB) [1 ] 3,601 (nB) [1 1 3,487 (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
0.3 0.2 0.2 12 0.3 0.2 0.3 12 03 0.2 0.2 12
<2.0 1 <2.0 1 31 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
( <1 1
( ) -10 1 -09 1 -05 1
2 1 1 1 13 1
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 185 104 149 12
(BOD)
(CoD)
vy (50mm
)
(n/ml)

68



25(2013) )
[ 1 [ [ 1
22 025 22 025 22 025
[ ] 02 - 00 [ ] 03 - 00 [ ] 04 - 00
[ ] [ ] [ ]
[ 1 [ [ 1
[1 ] 6,570 (mB) [1 ] 1,770(mB) [1 1 348(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
<0.002 1 <0.002 1 <0.002 1
0.3 0.2 0.2 12 0.4 0.3 0.3 12 03 0.2 0.2 12
<2.0 1 <2.0 1 4.2 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 1 <1 1 <1 1
( ) -0.2 1 -0.3 1 -0.2 1
230 1 7 1 7 1
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 19.0 11.0 154 12 15.6 112 13.6 12 20.0 9.7 151 12
(BOD)
(CoD)
vy (50mm
(89)
(n/ml)

69



25(2013) )
[ 1 [ [ 1
22 025 22 025 22 025
[ ] 05 - 00 [ ] 06 - 00 [ ] 07 - 00
[ ] [ ] [ ]
[ 1 [ [ 1
[1 ] 2,842 (mB) [1 ] 1,528 (mB) [1 1 584 (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
<0.002 1 <0.002 1 <0.002 1
0.3 0.2 0.3 12 0.3 0.2 0.3 12 03 0.2 0.3 12
44 1 4.4 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
(
( <1 1 <1 1 <1 1
( ) -11 1 -0.9 1 -05 1
8 1 3 1 76 1
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 175 10.5 14.4 12 195 113 155 12 234 8.6 16.5 12
(BOD)
(CoD)
vy (50mm
(89)
(n/ml)

70



25(2013) )
[ 1 [ [ 1
22 025 22 025 22 025
[ ] 08 - 00 [ ] 09 - 00 [ ] 10 - 00
[ ] [ ] [ ]
[ 1 [ [ 1
[1 ] 2,014 (mB) [1 ] 2,287 (nB) [1 1 666 (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
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 <0.002 1 <0.002 1
0.3 0.2 0.2 12 0.3 0.3 0.3 12 04 0.3 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
(
( <1 1 <1 1 <1 1
( ) -0.6 1 -0.6 1 -0.2 1
4 1 7 1 11 1
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 175 14.0 15.8 12 205 9.8 16.4 12 16.4 11.0 139 12
(BOD)
(CoD)
vy (50mm
(89)
(n/ml)

71



25(2013) )
[ 1 [ [ 1
22 025 22 025 22 025
[ ] 11 - 00 [ 1 12 - 00 [ ] 13 - 00
[ ] [ ] [ ]
[ 1 [ [ 1
[1 ] 2,430 (mB) [1 ] 629 (nB) [1 1 1,756 (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
<0.002 1 <0.002 1 <0.002 1
04 0.2 0.3 12 0.4 0.3 0.3 12 03 0.2 0.3 12
43 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
(
( <1 1 <1 1 <1 1
( ) -0.1 1 -0.2 1 -0.1 1
82 1 33 1 200 1
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 195 95 15.2 12 15.9 11.0 137 12 195 104 15.4 12
(BOD)
(CoD)
vy (50mm
(89)
(n/ml)

72



25(2013) )
[ 1 [ [ 1
22 025 22 025 22 025
[ 1 14 - 00 [ ] 15 - 00 [ ] 16 - 00
[ ] [ ] [ ]
[ 1 [ [ 1
[1 ] 242 (m8) [1 ] 1,272(mB) [1 1 1,870 ()
<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
<0.002 1 <0.002 1 <0.002 1
04 0.3 0.3 12 0.4 0.3 0.3 12 04 0.3 0.3 12
<2.0 1 <2.0 1 35 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 1 <1 1 <1 1
( ) 0.1 1 -0.3 1 -05 1
21 1 22 1 3 1
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 139 114 12.8 12 14.6 11.0 13.0 12 15.2 85 13.0 12
(BOD)
(CoD)
vy (50mm
(89)
(n/ml)

73



25(2013) )
[ 1 [ [ 1
22 025 22 025 22 025
[ 1 17 - 00 [ ] 18 - 00 [ ] 19 - 00
[ ] [ ] [ ]
[ 1 [ [ 1
[1 ] 1,119 (mB) [1 ] 325(nB) [1 1 1,089 (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
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 <0.002 1 <0.002 1
0.3 0.2 0.3 12 0.3 0.2 0.3 12 03 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
(
( <1 1 <1 1 <1 1
( ) -0.5 1 -04 1 -04 1
3 1 14 1 5 1
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 154 11.0 134 12 185 85 14.3 12 15.8 112 138 12
(BOD)
(CoD)
vy (50mm
(89)
(n/ml)

74



25(2013) )
[ ] [ [ ]
22 025 22 026 22 026
[ 1 20 - 00 [ ] 01 -o01 [ ] 01 - 02
[ ] [ ] [ ]
[ ] [ [ ]
[1 ] 55 (mB) [1 ] 13,404(nB) [1 1 844 (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 <0.020 1 <0.020 1
Q@ ) <0010 1 <0.010 1 <0.010 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
04 0.3 0.3 12 0.3 1 04 1
26 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
( <0.3 1 <0.3 1
( <1 1 <1 1 <1 1
( ) 0.1 1 -18 1 -16 1
8 1 0 1 0 1
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 16.6 106 135 12 30.0 120 210 12 25.0 14.0 20.3 12
(BOD)
(CoD)
vy (50mm
)
(n/ml)

75



25(2013) )
[ 1 [ 1 [
22 030 22 - 030 22 - 030
[ ] 01 - 00 [ ] 03 - 00 [ ] 07 - 00
[ ] [ ] [ 1
[ 1 [ 1 [
[1 ] 3,381 (mB) [1 1,933(nB) [1 840 (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
<0.020 1 <0.020 1 <0.020 1
Q@ ) <0.010 1 <0.010 1 <0.010 1
<0.001 1 <0.001 1 <0.001 1
<0.002 1 <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 2
0.00 1
04 03 0.3 12 04 0.1 0.3 12 0.4 0.3 04 12
<2.0 <2.0 <2.0 4 <2.0 <2.0 <2.0 4 <20 <2.0 20 4
1,1,1 <0.030 1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
(
( <1 <1 <1 4 <1 <1 <1 4 <1 <1 <1 4
( ) -12 -15 -14 4 -0.8 -14 -11 4 -0.8 -14 -12 4
0 1 0 1 0 1
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 32.0 10.9 20.3 12 251 79 16.6 12 30.1 109 19.8 12
(BOD)
(CoD)
vy (50mm
(89)
(n/ml)

76



25(2013) )
[ 1 [ [ 1
22 - 030 22 030 22 - 030
[ ] 08 - 00 [ 1 12 - 00 [ ] 13 - 00
[ ] [ ] [ 1
[ 1 [ [ 1
[1 2,949 () [1 1 1,547 (nB) [1 1 1,891 (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 <0.003 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
<0.001 1 <0.001 1 <0.001 1
<0.002 <0.002 <0.002 2 <0.002 1 <0.002 <0.002 <0.002 2
0.00 1 0.00 1
0.3 0.1 0.3 12 04 03 04 12 0.4 0.2 0.3 12
<2.0 <2.0 <2.0 2 <2.0 <2.0 <2.0 4 <20 <2.0 <2.0 2
1,1,1 <0.030 1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
(
( <1 <1 <1 4 <1 <1 <1 4 <1 <1 <1 4
( ) -0.7 -13 -11 4 -09 -13 -11 4 -0.8 -14 -12 4
0 1 0 1 8 1
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 29.5 9.9 19.4 12 28.0 10.0 19.6 12 305 10.3 19.7 12
(BOD)
(CoD)
vy (50mm
(89)
(n/ml)

7



25(2013) )
[ 1 [ 1 [ 1
22 - 030 22 - 030 22 - 030
[ 1 14 - 00 [ ] 15 - 00 [ ] 16 - 00
[ ] [ ] [ 1
[ 1 [ 1 [ 1
[1 994 (mB) [1 1 2,138(rB) [1 1 3,672(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 <0.0040 1
<0.020 1 <0.020 1 <0.020 1
Q@ ) <0.010 1 <0.010 1 <0.010 1
<0.001 1 <0.001 1 <0.001 1
<0.002 <0.002 <0.002 2 <0.002 <0.002 <0.002 2 <0.002 <0.002 <0.002 2
04 03 04 12 03 0.2 0.3 12 0.4 0.3 0.3 12
<2.0 <2.0 <2.0 4 <2.0 <2.0 <2.0 2 <20 <2.0 <2.0 4
1,1,1 <0.030 1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
(
( <1 <1 <1 4 <1 <1 <1 4 <1 <1 <1 4
( ) -0.8 -15 -13 4 -0.8 -14 -12 4 -1.0 -15 -13 4
0 1 0 1 0 1
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 29.0 10.6 19.7 12 30.1 9.1 19.0 12 271 10.2 18.6 12
(BOD)
(CoD)
vy (50mm
(89)
(n/ml)

78



25(2013) )
[ 1 [ 1 [ 1
22 032 22 032 22 - 032
[ ] 01 - 01 [ ] 02 - 01 [ ] 03 - 01
[ [ [ 1
[ 1 [ 1 [ 1
[1 ] 5,604 (1) [1 1 1,997 (nB) [1 1 589 (nB)
<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
<0.020 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
0.2 1 0.2 1 0.2 1
35 1 27 1 <2.0 1
1,1,1 <0.001 1 <0.001 1 <0.001 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( <0.3 1 <0.3 1 <0.3 1
( <1 1 <1 1 <1 1
( ) -10 1 -09 1 -0.7 1
4 1 54 1 4 1
1,1 <0.0020 1 <0.0020 1 <0.0020 1
)
(BOD)
(CoD)
vy (50mm
(89)
(n/ml)

79



25(2013) )
[ ] [ ] [ ]
22 032 22 032 22 - 032
[ ] 04 - 01 [ ] 05 - 01 [ ] 06 - 01
[ [ [ ]
[ ] [ ] [ ]
[1 ] 5,210 (mB) [1 ] 215(n8) [1 1 534 (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
<0.020 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 <0.002 1 <0.002 1
0.2 1 0.2 1 0.2 1
<2.0 1 <2.0 1 <2.0 1
1,1,1 <0.001 1 <0.001 1 <0.001 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( <0.3 1 <0.3 1 <0.3 1
( <1 1 <1 1 <1 1
( ) -08 1 -08 1 00 1
60 1 3 1 100 1
1,1 <0.0020 1 <0.0020 1 <0.0020 1
)
(BOD)
(CoD)
vy (50mm
(89)
(n/ml)

80



25(2013) )
[ ] [ [ ]
22 033 22 037 22 - 037
[ ] 01 - 00 [ ] 01 -o01 [ ] 02 - 01
[ ] [ ] [ ]
[ ] [ [ ]
[1 6,654 (mB) [1 ] 7,906 (mB) [1 1 3,621 (mB)
<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
<0.020 1 <0.020 1
@ ) <0.010 1 <0.010 1
<0.06 1 <0.06 1
<0.06 1 0.06 1
<0.001 1 <0.001 1 <0.001 1
<0.002 1 <0.002 1 <0.002 1
0.3 0.1 0.2 12 0.2 1 0.3 1
44 1 57 1
1,1,1 <0.001 1 <0.001 1
t (MTBE) <0.002 1 <0.002 1
( <0.3 1 <0.3 1
( <1 1 <1 1 <1 1
( ) -12 1 -14 1
14 2 9 12 12 1 3 1
1,1 <0.0020 1 <0.0020 1
) 250 125 18.9 12 28.0 110 179 12 23.0 115 173 12
(BOD)
(CoD)
vy (50mm
)
(n/ml)

81



25(2013)

1

1,273 (n8)

1

1,204 (n8)

1 23416(n®)

1,2

<0.0002
<0.0001
<0.001
<0.005
<0.0004

(@

<0.020
<0.010
<0.06
<0.06
<0.001

1,1,1

<0.002

0.3
35
<0.001

i i i

04

0.1

02

12

03 0.1 02

12

~~

(VTBE)

<0.002
<0.3
<1
-11

3

1,1
(@)

(BOD)
(CoD)

210

<0.0020
140 172

i

w)
)

(50mm

(n/ml)

82



25(2013) )
[ [ 1 [ 1
22 - 038 22 - 038 22 - 038
[ ] 06 - 00 [ ] 08 - 00 [ ] 09 - 00
[ ] [ ] [ 1
[ [ ] [ ]
[1 ] 14,168 () [1 ] 5,825 (B) [1 1 545 (1mB)
1,2
Q@ )
0.2 0.1 0.2 12 0.3 0.2 0.3 12 03 0.2 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
(@)
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

83



25(2013) )
[ [ 1 [ 1
22 - 038 22 - 038 22 - 038
[ 1 10 - 00 [ ] 11 - 00 [ 1 12 - 00
[ 1 [ 1 [ 1
[ [ 1 [ 1
[1 ] 687 (B) ¥ 1 1,484 () 1 1 1,603 (n8)
1,2
@ )
0.2 0.1 0.2 12 03 0.1 0.2 12 0.3 0.2 0.3 12
1,1,1
t (MTBE)
(
(
( )
1,1
)
(BOD)
(CoD)
vy (50mm )
(ss)
(n/ml)

84



25(2013)

[ [ [ ]
22 039 22 039 22 - 039
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ ] [ ] [ ]
[ [ [ ]
[ 1 4149 (nd) [ (8) [1 1 (n8)
<0.0015 1 <0.0015 1 <0.0015 1
<0.0002 1 <0.0002 1 <0.0002 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
0.3 0.3 0.3 12 0.4 0.2 0.3 12 04 0.2 0.3 12
110 1 120 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
( 0.6 1 12 1 0.7 1
( <1 1 <1 1 <1 1
( ) -19 1 -11 1 -10 1
0 1 0 1 0 1
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 29.0 110 20.3 12 29.0 10.0 19.6 12 29.0 10.0 196 12
(BOD)
(CoD)
vy (50mm
)
(n/ml)

85



25(2013)

[ [ [ ]
22 039 22 039 22 - 039
[ 1 04 - 00 [ ] 05 - 00 [ ] 06 - 00
[ ] [ ] [ ]
[ [ [ ]
[1 ] 638 (nB) [1 (m8) [1 1 894 (mB)
<0.0015 1 <0.0015 1 <0.0015 1
<0.0002 1 <0.0002 1 <0.0002 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
0.3 0.2 0.3 12 0.3 0.2 0.2 12 04 0.2 0.3 12
72 1 2.6 1 6.2 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 12 1 0.7 1
( <1 1 <1 1 <1 1
( ) -17 1 -11 1 -0.7 1
0 1 0 1 0 1
1,1 0.0100 1 0.0100 1 0.0100 1
) 26.0 120 19.0 12 28.0 115 20.2 12 30.5 125 211 12
(BOD)
(CoD)
vy (50mm
)
(n/ml)

86



25(2013) )
[ ] [ [ ]
22 039 22 039 22 - 039
[ 1 07 - 00 [ ] 08 - 00 [ ] 09 - 00
[ ] [ ] [ ]
[ ] [ [ ]
[1 ] 298 (m8) [1 ] 2,455 (nB) [1 1 809 (1mB)
<0.0015 1 <0.0150 1 <0.0015 1
<0.0002 1 <0.0002 1 <0.0002 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
04 0.3 0.3 12 0.4 0.3 0.3 12 04 0.2 0.3 12
35 1 3.7 1 35 1
1,1,1 <0.030 1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( 0.4 1 0.9 1 <0.3 1
( <1 1 <1 1 <1 1
( ) 0.2 1 -13 1 -17 1
2 1 3 1 32 1
1,1 0.0100 1 <0.0100 1 <0.0100 1
) 31.0 125 215 12 27.0 10.0 189 12 25.0 110 185 12
(BOD)
(CoD)
vy (50mm
)
(n/ml)

87



25(2013) )
[ ] [ [ ]
22 041 22 041 22 041
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ ] [ ] [ ]
[ ] [ [ ]
[1 ] 1,498 (mB) [1 ] 739(nB) [1 1 669 (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
04 0.2 0.3 12 0.4 0.2 0.3 12 03 0.2 0.2 12
6.0 1 5.9 1 9.3 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 13 1 0.3 1
( <1 1 <1 1 <1 1
( ) -12 1 -15 1 -18 1
6 1 17 1 14 1
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 210 19.0 19.0 12 245 9.0 170 12 245 14.0 18.6 12
(BOD)
(CoD)
vy (50mm
)
(n/ml)

88



25(2013) )
[ ] [ [ ]
22 041 22 046 22 046
[ 1 04 - 00 [ ] 01 -o01 [ ] 02 - 01
[ [ ] [ ]
[ ] [ [ ]
[1 ] 609 (n8) [1 ] 5,368 (mB) [1 1 3,846 (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
<0.002 1 <0.002 1 <0.002 1
0.00 1
0.3 0.2 0.3 12 0.3 0.2 0.3 12 03 0.2 0.2 12
51 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
( <0.3 1 <0.3 1 <0.3 1
( <1 1 <1 1 <1 1
( ) -11 1 -0.7 1 -06 1
1 1 6 1 12 1
1,1 <0.0100 1 <0.0100 1 0.0100 1
) 240 185 213 12 21.0 141 175 12 26.0 16.5 210 12
(BOD)
(CoD)
vy (50mm
)
(n/ml)

89



25(2013) )
[ ] [ [ ]
22 046 22 046 22 046
[ ] 03 - 01 [ ] 04 - 01 [ ] 05 - 01
[ [ ] [ ]
[ ] [ [ ]
[1 ] 1,466 (mB) [1 ] 1,385(mB) [1 1 3,579(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
<0.002 1 <0.002 1 <0.002 1
0.3 0.2 0.2 12 0.2 0.1 0.2 12 03 0.2 0.3 12
26 1 <2.0 1 <25 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 <0.3 1
( <1 1 <1 1 <1 1
( ) -10 1 -0.7 1 -0.7 1
9 1 60 1 6 1
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 26.5 120 185 12 255 128 188 12 27.2 128 20.6 12
(BOD)
(CoD)
vy (50mm
)
(n/ml)

90



25(2013)

1

302 ()

1

2,135 ()

1 2429(md)

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

03

<0.002

0.2 0.3
<2.0
<0.030

02

0.1

01

12

03 02 02

12

~~

(VTBE)

<0.002
<0.3
<1
-0.8
16

1,1
(@)

(BOD)
(CoD)

270

<0.0100
136 19.7

w)
)

(50mm

(n/ml)

91



25(2013) )
[ [ [ 1
22 - 058 22 - 058 22 - 060
[ ] 01 - 00 [ ] 02 - 00 [ ] 01 - 00
[ ] [ ] [ 1
[ [ [ ]
[1 ] 1,818 (mB) [1 ] 2,082 (nB) [1 1 (mB)
1,2
Q@ )
0.3 0.2 0.3 12 0.2 0.2 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 25.0 165 19.9 12 310 12.0 20.8 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

92



25(2013) )
[ [ [ 1
22 - 060 22 - 060 22 - 060
[ 1 02 - 01 [ ] 02 - 02 [ 1 02 - 03
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 7,596 (1) 1 1 719(mB) 1 1 1,713(mB)
1,2
@ )
04 0.3 03 12 03 0.2 03 12 0.3 0.2 0.3 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 29.2 9.0 19.2 12 26.8 85 17.8 12 282 10.0 19.1 12
(BOD)
(CoD)
vy (50mm )
(ss)
(n/ml)

93



25(2013) )
[ [ [ 1
22 - 060 22 - 062 22 - 067
[ ] 03 - 01 [ ] 01 - 00 [ ] 01 - 01
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 4,213 (B) ¥ 1 2,995 (B) 1 1 12.223(m)
1,2
@ )
04 0.2 03 12 0.7 0.3 05 12 04 0.3 0.4 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 29.2 92 20.1 12 29.0 12.0 205 12 220 11.0 16.9 12
(BOD)
(CoD)
vy (50mm )
(ss)
(n/ml)

94



25(2013) )
[ [ [ 1
22 - 067 22 - 067 22 - 067
[ ] 01 - 02 [ ] 01 - 03 [ ] 01 - 04
[ ] [ ] [ 1
[ [ [ ]
[1 ] 12,223 () [1 ] 12,223(rB) [1 1 12,223(nB)
1,2
Q@ )
04 0.3 0.3 12 0.4 0.3 04 12 04 0.2 04 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 29.0 9.5 20.1 12 296 10.0 20.0 12 285 10.2 204 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

95



25(2013) )
[ [ [ 1
22 - 067 22 - 067 22 - 067
[ 1 02 - 01 [ ] 02 - 02 [ 1 02 - 03
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 5,220 (8) ¥ 1 5,220 () 1 ] 5,220 ()
1,2
@ )
04 0.3 0.4 12 04 0.3 04 12 04 0.3 0.4 4
1,1,1
t (MTBE)
(
(
( )
1,1
) 26.8 7.0 16.5 12 24.8 7.0 16.5 12 275 78 189 12
(BOD)
(CoD)
vy (50mm )
(ss)
(n/ml)
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25(2013) )
[ [ [ 1
22 - 067 22 - 067 22 - 070
[ 1 02 - 04 [ ] 02 - 05 [ 1 01 - 00
[ 1 [ 1 [ 1
[ [ [ 1
1 1 5,220 (8) ¥ 1 5,220 (mB) 1 1 4,372(nB)
1,2
@ )
04 0.3 0.4 12 04 0.3 04 12 0.3 0.1 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 280 78 175 12 29.0 79 192 12
(BOD)
(CoD)
vy (50mm )
(ss)
(n/ml)

97



25(2013) )
[ [ 1 [ 1
22 - 070 22 - 070 22 - 070
[ ] 02 - 00 [ ] 03 - 00 [ ] 04 - 00
[ ] [ ] [ 1
[ [ ] [ ]
[1 ] 614 (n8) [1 ] 231(nB) [1 1 176 (mB)
1,2
Q@ )
04 0.2 0.3 12 0.4 0.1 0.3 12 04 0.2 0.3 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 200 150 17.7 12 220 110 16.7 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

98



25(2013) )
[ [ [ 1
22 - 070 22 - 070 22 - 070
[ 1 05 - 00 [ ] 06 - 00 [ 1 07 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 52 (mB) ¥ 1 324(mB) 1 ] 316(m)
1,2
@ )
0.3 0.1 0.2 12 04 0.1 03 12 04 0.2 0.3 12
1,1,1
t (MTBE)
(
(
( )
1,1
( ) 24.0 11.0 17.3 12 19.0 7.0 145 12 20.0 9.0 15.1 12
(BOD)
(CoD)
vy (50mm )
(ss)
(n/ml)

99



25(2013) )
[ [ [ 1
22 - 070 22 - 070 22 - 075
[ 1 08 - 00 [ ] 09 - 00 [ 1 01 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 35 (nB) i ] 86 (n8) 1 ] 1,805 (1)
1,2
@ )
04 0.3 03 12 03 0.1 03 12 04 0.3 0.4 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 27.0 9.0 17.8 12 23.0 18.0 20.1 12 27.0 8.0 187 12
(BOD)
(CoD)
vy (50mm )
(ss)
(n/ml)

100



25(2013) )
[ [ [ 1
22 - 075 22 - 075 22 - 078
[ ] 02 - 00 [ ] 03 - 00 [ ] 01 - 00
[ ] [ ] [ 1
[ [ [ ]
[1 ] 3,535 (mB) [1 ] 1,955 (mB) [1 1 4,794 (n8)
1,2
Q@ )
04 0.3 04 12 0.4 0.3 0.3 12 0.2 0.1 0.1 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 27.0 5.0 17.2 12 275 5.0 17.6 12 220 125 17.0 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

101



25(2013)

1 1530 (n®)

1

302(nB)

1 3677(m)

1,2

<0.0015
<0.0002
<0.001
<0.007
<0.0004

(@

<0.020
<0.010
<0.01

<0.001

I G ]

1,1,1

<0.3

0.1

<0.2

12

02

<0.2

<0.2

12

<0.001

04 02 03
6.0
<0.001

G

~~

(VTBE)

<0.002
<0.5
<1

0.0

4

1,1

)

(BOD)
(CoD)

228

138

176

12

253

144

195

12

<0.0020
255 113 188

w)
)

(50mm

(n/ml)

102



25(2013) )
[ [ [ 1
22 - 078 22 - 078 22 - 078
[ ] 05 - 00 [ ] 06 - 00 [ ] 07 - 00
[ ] [ ] [ 1
[ [ [ ]
[1 ] 4,862 (mB) [1 ] 789(nB) [1 1 1,127 (mB)
1,2
Q@ )
0.3 0.2 0.3 12 0.1 0.1 0.1 12 03 0.1 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 253 130 19.2 12 306 114 211 12 26.0 16.0 211 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

103



25(2013) )
[ [ [ 1
22 - 078 22 - 078 22 - 078
[ ] 08 - 00 [ ] 09 - 00 [ ] 10 - 00
[ ] [ ] [ 1
[ [ [ ]
[1 ] 193 (mB) [1 ] 4,365 (nB) [1 1 1,520 (mB)
1,2
Q@ )
0.3 0.2 0.2 12 0.3 0.2 0.3 12 03 0.2 0.3 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 25.0 151 20.2 12 220 14.7 16.8 13 221 17.0 195 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

104



25(2013) )
[ [ [ 1
22 - 079 22 - 079 22 - 080
[ 1 01 - 00 [ ] 02 - 00 [ 1 01 - 00
[ 1 [ 1 [ 1
[ [ [ 1
1 1 1,198 (n8) 1 456 (mB) 1 ] 1,752 (n8)
1,2
@ )
<0.001 1
0.002 1
04 0.3 0.4 12 0.6 0.3 04 12 0.3 0.1 0.2 12
26 1
1,1,1
t (MTBE)
(
C <1 1
( ) -11 1
1 0 0 4 0 0 0 4
1,1
) 28.0 9.8 181 12 29.0 10.2 19.8 12 26.8 75 15.8 12
(BOD)
(CoD)
vy (50mm )
(ss)
(n/ml)

105



25(2013) )
[ [ [ 1
22 - 080 22 - 080 22 - 080
[ ] 02 - 00 [ ] 03 - 00 [ ] 04 - 00
[ ] [ ] [ 1
[ [ [ ]
[1 ] 704 (m8) [1 ] 28 (mB) [1 1 1,742 ()
1,2
Q@ )
0.2 0.2 0.2 12 0.4 0.1 0.2 12 04 0.1 0.3 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 220 127 165 12 30.0 6.0 174 12 228 9.0 16.0 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

106



25(2013) )
[ 1 [ [ 1
22 - 080 22 - 080 22 - 080
[ 1 05 - 00 [ ] 06 - 00 [ 1 07 - 00
[ 1 [ 1 [ 1
[ 1 [ [ 1
[1 1 () [1 1 974(B) [1 ] 90 (mB)
1,2
@ )
04 0.1 0.2 12 04 0.2 0.3 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 220 75 15.2 12 245 95 174 12
(BOD)
(CoD)
vy (50mm )
(ss)
(n/ml)

107



25(2013) )
[ [ [ 1
22 - 080 22 - 080 22 - 080
[ ] 08 - 00 [ ] 09 - 00 [ ] 10 - 00
[ ] [ ] [ 1
[ [ [ ]
[1 ] 1,831 (mB) [1 ] 2,887 (mB) [1 1 2,315(mB)
1,2
Q@ )
0.3 0.2 0.2 4 0.3 0.2 0.2 12 04 0.2 0.3 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 19.2 135 16.2 12 17.8 125 16.0 12 250 6.0 16.6 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

108



25(2013) )
[ [ [ 1
22 - 080 22 - 080 22 - 080
[ ] 11 - 00 [ 1 12 - 00 [ ] 13 - 00
[ ] [ ] [ 1
[ [ [ ]
[1 ] 4,327 (m8) [1 ] 163(mB) [1 1 239(mB)
1,2
Q@ )
0.3 0.2 0.3 12 0.3 0.1 0.2 12 03 0.1 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 222 110 173 12 200 11.2 156 12 200 112 156 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

109



25(2013) )
[ [ [ 1
22 - 080 22 - 080 22 - 080
[ 1 14 - 00 [ ] 15 - 00 [ 1 16 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 2,175 () ¥ ] 888 (n8) 1 ] 75 (n8)
1,2
@ )
0.3 0.2 0.2 12 03 0.1 0.2 12 0.3 0.1 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 18.0 109 14.8 12 21.0 11.0 159 12 28.0 9.0 189 12
(BOD)
(CoD)
vy (50mm )
(ss)
(n/ml)

110



25(2013) )
[ [ [ 1
22 - 080 22 - 080 22 - 080
[ 1 17 - 00 [ ] 18 - 00 [ 1 19 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 72 (B) ¥ 1 897 (mB) 1 ] 15 (nB)
1,2
@ )
0.3 0.1 0.2 12 03 0.1 0.2 12 0.3 0.1 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
( ) 215 105 16.3 12 215 105 16.3 12 215 6.8 15.2 12
(BOD)
(CoD)
vy (50mm )
(ss)
(n/ml)

111



25(2013) )
[ [ [ 1
22 - 080 -
[ 1 20 - 00 [ [ 1 -
[ ] [ [ 1
[ [ [ ]
1 1 22 () [1 () [1 1 ()
1,2
Q@ )
0.2 0.1 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 205 105 151 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

112



