24(2012)

] [
12 - 001 12 - 001 12 - 001
[ ] 02 - 00 [ ] 03 - 01 [ ] 03 - 02
[ ] [ ] [ ]
[ [ 1 [
[1 135,008 (nB) [1 ] 93,404 (B) [1 1 210,525(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
0.003 0.001 0.002 4 0.003 0.001 0.002 4 0.003 0.001 0.002 4
<0.005 <0.005 <0.005 4 <0.005 <0.005 <0.005 4 <0.005 <0.005 <0.005 4
1,2 <0.0004 1 <0.0004 1 <0.0004 1
<0.040 1 <0.040 1 <0.040 1
2 ) <0.010 <0.010 <0.010 4 <0.010 <0.010 <0.010 4 <0.010 <0.010 <0.010 4
<0.06 <0.06 <0.06 4 <0.06 <0.06 <0.06 4 <0.06 <0.06 <0.06 4
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
<0.002 <0.002 <0.002 4 0.002 <0.002 <0.002 4 0.005 <0.002 <0.002 4
0.7 0.4 0.5 12 0.7 05 0.6 12 0.7 0.5 0.6 12
1,1,1 <0.030 1 <0.030 1 <0.030 1
t (MTBE) <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4
( 22 0.9 14 12 2.8 0.9 14 12 22 0.9 14 12
( 1 1 1 12 1 1 1 12 1 1 1 12
( )
6 0 2 12 2 0 0 12 0 0 0 12
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 285 5.7 16.8 12 28.2 8.0 175 5 276 9.1 177 12
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)
46.0 26.0 38.0 4 45.0 29.0 37.0 4 41.0 25.0 320 4




24(2012) )
] [ ] [
12 - 001 12 - 001 12 - 001
[ ] 04 - 00 [ 1 10 - 02 [ ] 11 - 00
[ ] [ ] [ ]
[ 1 [ 1 [
[1 1 87575(m) [1 ] 55,250(1B) [1 ] 168,836(B)
<0.0015 <0.0015 <0.0015 4 <0.0015 <0.0015 <0.0015 4 <0.0015 <0.0015 <0.0015 4
<0.0002 <0.0002 <0.0002 4 <0.0002 <0.0002 <0.0002 4 <0.0002 <0.0002 <0.0002 4
0.002 0.001 0.002 4 0.002 0.001 0.002 4 0.003 0.002 0.002 4
0.010 <0.005 <0.005 4 <0.005 <0.005 <0.005 4 0.012 <0.005 <0.005 4
1,2 <0.0004 1 <0.0004 1 <0.0004 1
<0.040 1 <0.040 1 <0.040 1
2 ) <0.010 <0.010 <0.010 4 <0.010 <0.010 <0.010 4 <0.010 <0.010 <0.010 4
<0.06 <0.06 <0.06 4 <0.06 <0.06 <0.06 4 <0.06 <0.06 <0.06 4
0.002 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 0.003 <0.001 0.001 4
0.004 <0.002 0.002 4 <0.002 <0.002 <0.002 4 0.005 0.002 0.003 4
0.8 0.4 0.6 12 0.7 04 0.5 12 0.7 0.3 0.5 12
1,1,1 <0.030 1 <0.030 1 <0.030 1
t (MTBE) <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4
( 25 13 18 12 19 0.6 14 12 25 13 18 12
( 1 1 1 12 1 1 1 12 1 1 1 12
( )
4 0 1 12 2 0 0 12 8 0 2 12
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 28.3 9.1 182 12 273 8.8 18.2 12 272 53 16.0 12
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)
35.0 230 29.0 4 39.0 210 280 4 430 27.0 36.0 4




24(2012) )
[ ] [ ]
12 - 001 12 - 001 12 002
[ ] 12 - 00 [ ] 13 - 00 [ ] 01 - 00
[ ] [ ] [
[ [ 1 [ ]
[1 61,188 (mB) [1 ] 57,980(1B) [1 ] 805 (B)
<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
0.002 0.001 0.002 4 0.002 0.001 0.002 4 <0.001 1
<0.005 <0.005 <0.005 4 <0.005 <0.005 <0.005 4
1,2 <0.0004 1 <0.0004 1
<0.040 1 <0.040 1
2 ) <0.010 <0.010 <0.010 4 <0.010 <0.010 <0.010 4
<0.06 <0.06 <0.06 4 <0.06 <0.06 <0.06 4
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 1
<0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4 0.001 1
0.9 0.4 0.6 12 0.8 05 0.6 12 0.8 0.4 0.5 12
1,1,1 <0.030 1 <0.030 1
t (MTBE) <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4
( 19 0.9 13 12 22 13 15 12
( 1 1 1 12 1 1 1 12 <1 1
( ) -0.1 1
11 0 3 12 1 0 0 12 0 1
1,1 <0.0100 1 <0.0100 1 <0.0010 1
) 29.0 8.8 185 12 27.6 5.7 16.2 12
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)
50.0 19.0 38.0 4 400 27.0 34.0 4




24(2012) )
[ 1 [ 1 [ 1
12 - 002 12 - 002 12 - 002
[ ] 02 - 00 [ ] 03 - 00 [ ] 04 - 00
[ ] [ ] [ ]
[ 1 [ 1 [ 1
[1 1 4,553 (mB) [1 ] 7,909 (nB) [1 1 635(m)
<0.001 1 <0.001 1 <0.001 1
1,2
Q@ )
<0.001 1 <0.001 1 <0.001 1
<0.001 1 0.001 1 <0.001 1
0.8 0.5 0.6 12 0.7 0.4 0.5 12 0.7 0.6 0.6 12
5.9 1 4.2 1
1,1,1
t (MTBE)
(
( <1 1 <1 1 <1 1
( ) -0.2 1 -01 1 -05 1
5 1 1 1 1 1
1,1 <0.0010 1 <0.0010 1 <0.0010 1
)
) (50mm )
(BOD)
(CoD)
(n/ml)

(89)




24(2012)

1

205 (r8)

1

577 (nB)

(m8)

1,2

<0.001

<0.0015
<0.0002
<0.001
<0.010
<0.0004

Q@

<0.001

<0.040
<0.010

<0.001

e

0.7

0.001

02 05

12

07

<0.002

05 0.6
30
<0.030

(MTBE)

<1
-0.1
210

53

<0.002

0.3

<1

-0.6

1 17

1,1

)
w)

(50mm

(BOD)

<0.0010

Pk e

24.6

<0.0100
105 173

/nl)

(58)

(CoD)




24(2012) )
] [
12 003 12 003 12 003
[ ] 06 - 00 [ ] 07 - 00 [ ] 08 - 00
[ ] [ ] [ ]
[ 1 [ [
[1 1 945 (1mB) [1 ] 2,659 (mB) [1 ] 63 (mB)
<0.0015 1 <0.0015 1 <0.0015 1
<0.0002 1 <0.0002 1 <0.0002 1
<0.001 1 <0.001 1 <0.001 1
<0.010 1 <0.010 1 <0.010 1
1,2 <0.0004 1 <0.0004 1 <0.0004 1
<0.040 1 <0.040 1 <0.040 1
@ ) <0.010 1 <0.010 1 <0.010 1
<0.001 1 <0.001 1 <0.001 1
<0.002 1 <0.002 1 <0.002 1
0.9 0.4 0.6 12 0.7 04 0.5 12 0.9 0.5 0.6 12
0.9 1 22 1 4.7 1
1,1,1 <0.030 1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( 0.2 1 0.3 1 0.4 1
( <1 1 <1 1 <1 1
( ) 00 1 00 1 02 1
13 0 2 12 1 0 0 12 250 0 27 12
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 232 115 175 12 24.2 105 177 12 248 109 175 12
V) (50mm
(BOD)
(CoD)
(n/nml)

(58)




24(2012) )
] [ [
12 003 12 003 12 003
[ ] 12 - 00 [ ] 13 - 00 [ ] 14 - 00
[ ] [ ] [ ]
[ 1 [ [
1 ] 7(m8) [ 1 1177 (n8) [1 ] 34 ()
<0.0015 1 <0.0015 1 <0.0015 1
0.0003 1 0.0004 1 <0.0002 1
<0.001 1 0.001 1 <0.001 1
<0.010 1 <0.010 1 <0.010 1
1,2 <0.0004 1 <0.0004 1 <0.0004 1
<0.040 1 <0.040 1 <0.040 1
@ ) <0.010 1 <0.010 1 <0.010 1
<0.001 1 <0.001 1 <0.001 1
<0.002 1 <0.002 1 0.002 1
0.7 0.4 0.5 12 0.7 05 0.6 12 0.8 0.4 0.5 12
13 1 25 1 26 1
1,1,1 <0.030 1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( 0.2 1 0.3 1 12 1
( <1 1 <1 1 <1 1
( ) 0.1 1 03 1 05 1
38 0 12 12 15 0 2 12 140 1 59 12
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 212 9.0 148 12 214 109 156 12 270 9.7 178 12
V) (50mm
(BOD)
(CoD)
(n/nml)

(58)




24(2012) )
] [ [ ]
12 - 003 12 - 003 12 - 003
[ ] 15 - 00 [ 1 16 - 00 [ 1 17 - 00
[ ] [ ] [ ]
[ 1 [ [ ]
1 ] 169 () [ ] 223(n) [1 ] (8)
<0.0015 1 <0.0015 1
<0.0002 1 <0.0002 1
<0.001 1 <0.001 1
<0.010 1 <0.010 1
1,2 <0.0004 1 <0.0004 1
<0.040 1 <0.040 1
@ ) <0.010 1 <0.010 1
<0.001 1 0.001 1
0.002 1 <0.002 1
0.8 0.3 0.6 12 10 05 0.7 12
10.0 1 9.2 1
1,1,1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1
( 04 1 09 1
( <1 1 <1 1
( ) -05 1 -03 1
270 0 29 12 33 0 5 12
1,1 <0.0100 1 <0.0100 1
) 27.0 101 183 12 255 6.7 164 12
V) (50mm
(BOD)
(CoD)
(n/nml)

(58)




24(2012)

[ [
12 - 003 12 - 003 12 - 003
[ ] 18 - 00 [ 1 19 - 00 [ 1 20 - 00
[ ] [ ] [ ]
[ [ [
1 ] 294 () [ ] (n8) [1 ] 225 ()
<0.0015 1 <0.0015 1
<0.0002 1 <0.0002 1
<0.001 1 <0.001 1
<0.010 1 <0.010 1
1,2 <0.0004 1 <0.0004 1
<0.040 1 <0.040 1
Q@ ) <0010 1 <0.010 1
0.001 1 <0.001 1
<0.002 1 <0.002 1
0.8 0.5 0.6 12 0.6 0.4 0.5 12
16.0 1 22 1
1,1,1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1
( 0.9 1 0.7 1
( <1 1 <1 1
( ) -06 1 00 1
3 0 1 12 100 3 41 12
1,1 <0.0100 1 <0.0100 1
) 25.0 9.9 174 12 26.6 8.0 174 12
V) (50mm
(BOD)
(CoD)
(n/nml)

(58)




24(2012) )
] [
12 003 12 003 12 003
[ ] 21 - 00 [ 1 22 - 00 [ 1 23 - 00
[ ] [ ] [ ]
[ 1 [ [
[1 1 498 (n8) [1 49 (nB) [1 1  10,266(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
<0.010 1 <0.010 1 <0.010 1
1,2 <0.0004 1 <0.0004 1 <0.0004 1
<0.040 1 <0.040 1 <0.040 1
@ ) <0.010 1 <0.010 1 <0.010 1
<0.001 1 <0.001 1 <0.001 1
<0.002 1 <0.002 1 <0.002 1
11 0.6 0.8 12 0.7 03 0.5 12 0.6 0.4 0.5 12
110 1 29 1 6.3 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 <0.2 1 0.5 1
( <1 1 <1 1 <1 1
( ) -06 1 -05 1 -08 1
7 0 1 12 21 0 3 12 67 0 6 12
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 23.0 110 16.7 12 274 7.8 172 12 276 7.7 173 12
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)

10



24(2012) )
1 [
12 003 12 003 12 003
[ 1 24 - 00 [ ] 25 - 00 [ ] 26 - 00
[ 1 [ 1 [ 1
[ ] [ [
[1 ] 143 (m8) i1 ] 1,338 (n8) 1 ] 2,513 (n8)
<0.0015 1 <0.0015 1 <0.0015 1
<0.0002 1 <0.0002 1 <0.0002 1
<0001 1 <0.001 1 <0.001 1
<0.010 1 <0.010 1 <0.010 1
1,2 <0.0004 1 <0.0004 1 <0.0004 1
<0.040 1 <0.040 1 <0.040 1
Q@ ) <0010 1 <0.010 1 <0.010 1
<0001 1 <0.001 1 <0.001 1
<0.002 1 <0.002 1 <0.002 1
0.8 05 06 12 06 05 06 12 06 05 05 12
63 1 19 1 6.3 1
1,1,1 <0030 1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( 05 1 <02 1 04 1
( 1 1 <1 1 <1 1
( ) -04 1 -05 1 -0.9 1
110 0 11 12 8 0 3 12 56 1 14 12
1,1 <0.0100 1 <0.0100 1 <0.0100 1
() 19.3 11.0 154 12 247 120 16.7 12 27.9 87 17.9 12
V) (50mm
(BOD)
(coD)
(n/nl)
(59

11



24(2012) )
] [
12 003 12 003 12 003
[ 1 27 - 00 [ 1 28 - 00 [ 1 29 - 00
[ ] [ ] [ ]
[ 1 [ [
[1 1 14 (B) [1 ] 2,638(mB) [1 ] 865 (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
<0.010 1 <0.010 1 <0.010 1
1,2 <0.0004 1 <0.0004 1 <0.0004 1
<0.040 1 <0.040 1 <0.040 1
@ ) <0.010 1 <0.010 1 <0.010 1
<0.001 1 <0.001 1 <0.001 1
<0.002 1 <0.002 1 <0.002 1
0.6 0.2 0.4 12 0.6 05 0.5 12 0.6 0.4 0.5 12
51 1 35 1 29 1
1,1,1 <0.030 1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( <0.2 1 0.4 1 0.4 1
( <1 1 <1 1 <1 1
( ) -12 1 -0.7 1 -06 1
4 0 1 12 43 1 8 12 23 1 9 12
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 24.0 8.0 158 12 238 9.6 16.6 12 26.5 109 18.6 12
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)

12



24(2012)

1

5,343 ()

1

4,443 (nB)

[1

1 1607(nB)

1,2

<0.0015
<0.0002
<0.001
<0.010
<0.0004

<0.001

Q@

<0.040
<0.010

<0.001

e

0.001

0.6

<0.002

05 0.6
6.2
<0.030

06

0.002

03 05

12

09 04 05

12

(MTBE)

230

<0.002

04

<1

-09

0 19

<1
-0.2

1,1

)
w)

(50mm

(BOD)

26.5

<0.0100
9.4 177

28.8 9.6 185

12

/nl)

(58)

(CoD)

13



24(2012) )
[ [ [ ]
12 - 004 12 - 004 12 - 006
[ ] 03 - 00 [ ] 04 - 00 [ ] 01 - 00
[ ] [ ] [ ]
[ [ [ 1
[1 (mB) [1 ] 6,016 (mB) [1 1 11312(md)
0.001 1 <0.001 1
1,2
@ )
<0.001 1 0.001 1
<0.002 1 0.002 1
0.6 0.5 0.6 12 0.7 0.4 0.6 12 0.9 0.5 0.7 365
1,1,1
t (MTBE)
(
( <1 1 <1 1
( ) -0.2 1 -05 1
0 1 0 1
1,1
) 26.0 6.1 15.8 12 222 134 16.6 12 245 11.0 170 12
(W) (50mm )
(BOD)
(CoD)
(n/ml)
(89)

14



24(2012)

1 [
12 006 12 - 010 12 - 010
[ ] 02 - 00 [ ] 01 - 00 [ ] 02 - 00
[ 1 [ 1 [ 1
[ [ 1 [
[1 1 10,700 (B) [1 ] 12,530(nB) [1 ] 9,873 (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 1 0.002 <0.001 <0.001 2 0.002 <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
Q@ ) <0.010 <0.010 <0.010 2 <0.010 <0.010 <0.010 2
0.002 1 <0.001 <0.001 <0.001 0.002 0.002 0.002
0.002 1 0.004 0.003 0.004 0.003 0.003 0.003
07 04 05 365 08 0.6 07 12 08 06 07 12
3.8 3.6 3.7 2 3.6 2.6 31 2
1,1,1 <0.030 <0.030 <0.030 2 <0.030 <0.030 <0.030 2
t (MTBE) <0.002 <0.002 <0.002 2 <0.002 <0.002 <0.002 2
( 13 0.5 0.9 2 16 038 12 2
( <1 1 <1 <1 <1 2 <1 <1 <1 2
( ) -0.1 1 -12 -23 -18 2 -1.0 -16 -13 2
10 1 0 0 0 2 0 0 0 2
1,1 <0.0100 <0.0100 <0.0100 2 <0.0100 <0.0100 <0.0100 2
) 225 9.0 171 12 29.1 79 173 12 28.0 8.0 172 12
V) (50mm
(BOD)
(Cob)
(n/ml)
(58)

15



24(2012)

1 [
12 - 010 12 - 010 12 011
[ ] 03 - 00 [ ] 04 - 00 [ ] 01 - 00
[ 1 [ 1 [ 1
[ [ 1 [
[1 1 12077 (n8) [1 ] 5,495 (n8) [1 1 7214(n8)
<0.0015 <0.0015 <0.0015 2 <0.0015 <0.0015 <0.0015 2
<0.0002  <00002 <0.0002 2 <00002 | <0.0002  <0.0002 2
0,002 <0001 <0001 2 0.002 <0001 <0001 2 <0001 1
<0005 <0005 <0005 2 <0005 <0005 <0005 2 <0.005 1
1,2 <0.0004  <00004  <0.0004 2 <00004  <0.0004 | <0.0004 2
<0.040 <0.040 <0.040 2 <0.040 <0.040 <0.040 2
Q@ ) <0010 <0010 <0010 2 <0010 <0010 <0010 2
0,001 <0.001 <0001 2 0.002 0.001 0002 0,001 1
0003 0003 0003 2 0.005 0.004 0.005 0,003 1
08 06 07 12 0.9 05 06 12 07 03 05 12
30 23 26 2 25 <20 <20 2 26 1
1,1,1 <0030 <0030 <0030 2 <0030 <0030 <0030 2
t (MTBE) <0002 <0002 <0002 2 <0002 <0002 <0002 2
( 19 0.7 13 2 15 0.9 12 2
( <1 < < 2 <1 <1 <1 2 <1 1
( ) -10 -19 -14 2 -09 -18 -14 2 -12 1
0 0 0 2 0 0 0 2
1,1 <00100 | <00100 |  <0.0100 2 <00100 | <0.0100  <0.0100 2
) 278 7.1 16.4 12 278 55 16.0 12 28.0 42 16.8 12
w) (50mm 0.068 0043 0.055 4
(BOD)
(cop)
/i)
477 17.7 385 4
(59
339 17.0 283 4
309 150 243 4

16



24(2012) )
1 1 [ 1
12 - o011 12 011 12 - ol
[ ] 02 - 00 [ ] 03 - 00 [ 1 04 - 00
[ 1 [ [ 1
[ ] [ ] [ ]
[ 26,377 () I 1 (n8) [ 1 20311(nB)
<0.001 1 <0.001 1
<0.005 1 <0.005 1
1,2
@ )
0.001 1 <0.001 1
0.002 1 0.003 1
0.7 05 0.6 12 0.7 05 0.6 12
25 1 23 1
1,1,1 <0.030 <0.030 <0.030 12 <0.030 <0.030 <0.030 12
t (NTBE)
(
( <1 1 <1 1
( ) -09 1 -11 1
11 1 0 1
1,1 <0.0100 <0.0100 <0.0100 12 <0.0100 <0.0100 <0.0100 12
( ) 265 8.8 174 12 270 7.1 16.6 12
w) (50mm 0.077 0.063 0.068 4 0.058 0.045 0.050 4
(BOD)
(coD)
/nl)
84.8 55.9 69.2 4 51.0 304 40.0 4
(59
19.6 9.6 16.6 4 319 14.0 26.5 4
39.7 337 374 4 30.5 213 26.3 4

17



24(2012) )
1 [
12 - o011 12 011 12 011
[ ] 05 - 00 [ 1 06 - 00 [ 1 07 - 00
[ 1 [ 1 [ 1
[ ] [ [
[ 1 21,211(n®) I 23516(18) [ 1 11556(nB)
<0.001 1 0.001 1 0.001 1
<0.005 1 <0.005 1 <0.005 1
1,2 <0.0004 <0.0004 <0.0004 12
@ )
0.002 1 <0.001 1 0.001 1
0.004 1 0.004 1 0.005 1
0.6 04 05 12 0.6 0.4 0.6 12 0.6 0.3 0.4 12
35 1 28 1 26 1
1,1,1 <0.030 <0.030 <0.030 12
t (NTBE)
(
( <1 1 <1 1 <1 1
( ) -08 1 -12 1 -12 1
70 1 0 1
1,1 <0.0100 <0.0100 <0.0100 12
( ) 270 9.8 175 12 28.3 39 16.0 12 28.0 75 16.6 12
w) (50mm 0.106 0.065 0.084 4 0.062 0.031 0.049 4 0.051 0.029 0.043 4
(BOD)
(coD)
/nl)
68.9 491 61.7 4 451 18.0 343 4 49.1 19.2 349 4
(59
29.7 11.7 239 4 395 17.0 327 4 423 16.3 331 4
35.7 26.3 313 4 248 149 21.7 4 24.1 13.8 205 4

18



24(2012) )
[ 1 [ [ 1
12 - 012 12 - 012 12 - 012
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 2,588 (1) [1 ] 14557(m) 1 1 19441(nd)
1,2
@ )
0.8 05 0.6 12 09 0.6 0.7 12 09 05 0.7 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 30.0 6.7 17.0 12 265 79 16.5 12 30.0 6.1 17.0 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

19



24(2012) )
[ 1 [ [ 1
12 - 012 12 - 013 12 - 013
[ 1 04 - 00 [ 1 01 - 00 [ 1 02 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 1 10,030(m) [1 ] 2,789 () 1 1 7.266(n8)
1,2
@ )
0.8 0.6 0.7 12 0.7 02 05 365 0.9 04 0.7 365
1,1,1
t (MTBE)
(
(
( )
1,1
) 284 9.0 173 12 25.9 10.0 17.8 12 235 125 18.0 12
uv) (50mm )
(BOD)
(coD)
(n/ml)
(SS)

20



24(2012) )
[ 1 [ [ 1
12 - 013 12 - 013 12 - 013
[ ] 03 - 00 [ ] 04 - 00 [ ] 05 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 3,109 () [1 ] 4,599 (mB) 1 ] 6,019 (m8)
1,2
@ )
0.8 04 0.6 365 0.7 03 05 365 0.8 0.4 0.6 365
1,1,1
t (MTBE)
(
(
( )
1,1
( ) 21.0 135 17.0 12 235 125 18.0 12 235 12.0 177 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

21



24(2012) )
[ 1 [ 1
12 - 013 12 - 014 12 - 014
[ 1 07 - 00 [ 1 01 - 00 [ 1 02 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 1 4575(m) [1 ] 8,880 (B) 1 ] (nB)
1,2
@ )
0.8 04 0.6 365 0.6 05 0.6 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 26.5 8.0 16.9 12 285 10.0 185 12
uv) (50mm )
(BOD)
(coD)
(n/ml)
(SS)

22



24(2012) )
[ [ 1 [
12 - 014 12 - 020 12 - 020
[ ] 03 - 00 [ ] 02 - 00 [ ] 04 - 00
[ ] [ ] [ ]
[ [ 1 [
[1 (mB) [1 ] 2,423(B) [1 1 16,498(mB)
1,2
Q@ )
0.003 1 <0.001 1
0.003 1 <0.002 1
0.6 0.5 0.5 12 03 0.2 0.2 12 0.6 0.4 0.5 12
74 1 10.2 1
1,1,1
t (MTBE)
( 19 1 16 1
( 1 1 1 1
( ) 0.1 1 -05 1
0 1 0 1
1,1 <0.0020 1 <0.0020 1
) 26.0 12.0 189 12 29.1 10.0 186 12
) (50mm )
(BOD)
(CoD)
(n/ml)
(59

23



24(2012) )
[ 1 [ 1 [ 1
12 - 020 12 - 020 12 - 020
[ ] 05 - 00 [ ] 07 - 00 [ ] 08 - 00
[ ] [ ] [ ]
[ 1 [ 1 [ 1
[1 1 14,028(md) [1 ] 690 (n8) [1 ] 9,213 (mB)
1,2
Q@ )
<0.001 1 <0.001 1
<0.002 1 <0.002 1
0.5 0.4 0.5 12 05 0.2 0.4 12 0.7 0.5 0.6 12
14.8 1 83 1
1,1,1
t (MTBE)
( 13 1 13 1
( 1 1 1 1
( ) -0.4 1 0.1 1
0 1 0 1
1,1 <0.0020 1 <0.0020 1
) 26.8 11.0 18.3 12 233 9.7 164 12 285 10.0 183 12
) (50mm )
(BOD)
(CoD)
(n/ml)
(59

24



24(2012) )
] [ [ ]
12 - 020 12 - 020 12 - 022
[ ] 09 - 00 [ ] 10 - 00 [ ] 01 - 00
[ ] [ ] [ ]
[ 1 [ [ ]
[1 1 706 (1mB) [1 ] 2,374 (mB) [1 ] 6,533 (1mB)
<0.0015 1
<0.0002 1
<0.001 1
<0.005 1
1,2 <0.0004 1
<0.040 1
(¢ ) <0.010 1
<0.001 1 <0.001 1
<0.002 1 <0.002 1
0.6 0.3 0.4 12 05 04 0.4 12 0.5 0.3 0.3 12
120 1 10.2 1
1,1,1 <0.030 1
t (MTBE) <0.002 1
( 16 1 25 1
( 1 1 1 1
( ) 01 1 03 1
0 1 9 1
1,1 <0.0020 1 <0.0020 1
) 245 85 163 12 26.5 102 18.1 12 26.2 9.5 178 12
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)

25



24(2012) )
[ 1 [ [ 1
12 - 022 12 - 022 12 - 022
[ 1 02 - 00 [ 1 03 - 00 [ 1 04 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 1 12,768 (m8) [1 ] 872 (8) 1 ] 253(n8)
1,2
@ )
04 03 03 12 0.6 03 05 12 0.6 0.2 0.5 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 29.4 10.6 19.1 12 26.0 75 171 12 255 9.8 17.2 12
uv) (50mm )
(BOD)
(coD)
(n/ml)
(SS)

26



24(2012) )
[ 1 [ [ 1
12 - 022 12 - 022 12 - 022
[ 1 05 - 00 [ ] 06 - 00 [ 1 07 - 00
[ 1 [ 1 [ 1
[ [ [ 1
1 1 615 (nB) 1 ] 1,239 () 1 ] 70 (nB)
1,2
@ )
0.6 05 0.6 12 05 03 0.4 12 05 0.4 0.4 12
1,1,1
t (MTBE)
(
(
( )
1,1
( ) 26.1 41 15.6 12 275 9.5 17.9 12 25.0 75 16.4 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

27



24(2012) )
[ 1 [ [ 1
12 - 022 12 - 022 12 - 022
[ ] 08 - 00 [ 1 09 - 00 [ ] 10 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 1 645 (B) [1 1 588 (m8) [1 1 (mB)
1,2
@ )
0.6 05 05 12 05 03 0.4 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 245 110 17.8 12 26.3 9.0 17.0 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

28



24(2012) )
[ 1 [ [ 1
12 - 022 12 - 022 12 - 022
[ ] 11 - 00 [ ] 12 - 00 [ ] 13 - 00
[ 1 [ 1 [ 1
[ [ [ 1
1 1 26 () 1 1 1,198 () 1 ] 103(mB)
1,2
@ )
0.7 04 05 12 0.7 04 05 12 0.6 0.3 05 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 232 9.5 16.2 12 238 11.0 17.4 12 234 10.0 16.4 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

29



24(2012) )
[ 1 [ [ 1
12 - 022 12 - 022 12 - 022
[ 1 14 - 00 [ ] 15 - 00 [ 1 16 - 00
[ 1 [ 1 [ 1
[ 1 [ [ 1
1 1 (m8) 1 1 1,342 () 1 ] 588 (n8)
1,2
@ )
0.8 04 0.6 12 0.7 0.3 05 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 29.0 8.0 174 12 26.0 8.7 171 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

30



24(2012) )
[ 1 [ [ 1
12 - 022 12 - 022 12 - 022
[ 1 17 - 00 [ ] 18 - 00 [ 1 19 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 401 (mB) [1 ] 835(mB) 1 ] 114 (nB)
1,2
@ )
0.8 05 0.6 12 0.6 05 05 12 0.8 05 0.6 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 238 104 16.7 12 26.0 9.0 16.6 12 245 11.0 16.8 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

31



24(2012) )
[ 1 [ [ 1
12 - 022 12 - 025 12 - 025
[ 1 20 - 00 [ 1 01-o01 [ ] 01 - 02
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 1,444 (n8) [1 1 10,716(m8) 1 ] 1,168 (m8)
1,2
@ )
0.3 0.2 03 12 0.4 03 04 12 0.5 03 04 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 29.1 7.6 177 12 28.0 10.0 18.0 12 220 12.0 16.0 12
uv) (50mm )
(BOD)
(coD)
(n/ml)
(SS)

32



24(2012) )
[ 1 [ [ 1
12 - 025 12 - 025 12 - 027
[ ] 01 - 03 [ 1] 02-o01 [ ] 01 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 3,586 () [1 ] 160 (m8) 1 ] 334 (mB)
1,2
@ )
05 0.3 0.4 12 0.6 0.2 0.4 12 0.4 0.2 03 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 30.0 8.0 17.8 12 220 8.0 16.5 12 29.0 10.2 19.1 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

33



24(2012)

1

2,349 (nB)

(m8)

[1

1 909 (1r8)

1,2

<0.0015
<0.0002
<0.001
<0.005
<0.0004

@

<0.040
<0.010

<0.001

I I

04

<0.002

03 03
6.5
<0.030

05 03 04

12

(MTBE)

<0.002
13

1

02

18

1,1

)
w)y

(50mm

(BOD)

26.0

<0.0100
10.7 17.7

255 12.0 179

12

(n/ml)

(89)

(CoD)

34



24(2012) )
[ 1 [ 1 [ 1
12 - 027 12 - 027 12 - 027
[ 1 05 - 00 [ 1 06 - 00 [ 1 07 - 00
[ 1 [ 1 [ 1
[ [ 1 [ 1
[1 ] 231 (nB) [1 ] (m8) 1 1 2.627(nd)
1,2
@ )
04 03 04 12 04 03 0.3 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 24.0 10.2 16.6 12 225 138 176 12
uv) (50mm )
(BOD)
(coD)
(n/ml)
(SS)

35



24(2012) )
[ 1 [ [ 1
12 - 027 12 - 027 12 - 031
[ 1 08 - 00 [ 1 09 - 00 [ ] 01 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 1 12271 () [1 ] 1,547 (nB) 1 1 3697 (n8)
1,2
@ )
04 03 04 12 0.5 04 04 12 0.5 0.2 0.3 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 29.0 10.0 18.8 12 28.8 9.0 183 12 264 115 18.6 12
uv) (50mm )
(BOD)
(coD)
(n/ml)
(SS)

36



24(2012) )
[ ] [ ] [ ]
12 - 031 12 - 031 12 - 031
[ ] 02 - 00 [ ] 03 - 00 [ ] 04 - 00
[ ] [ ] [ ]
[ 1 [ 1 [ 1
[1 1 3,564 (1mB) [1 ] 3,075(nB) [1 ] 352(B)
1,2
@ )
<0.06 1
<0.06 1
<0.001 1
<0.002 1
0.4 0.2 0.3 12 05 0.3 0.4 12 0.6 0.3 04 12
<2.0 1
1,1,1
t (MTBE)
( 11 1
( <1 1
( ) -0.6 1
1,1 <0.0100 1
) 29.1 95 18.6 12 274 85 181 12 255 10.0 173 12
(W) (50mm )
(BOD)
(Cob)
(n/ml)
(89)

37



24(2012)

[
12 031 12 031 12 - 033
[ ] 05 - 00 [ ] 06 - 00 [ ] 01 - 00
[ 1 [ 1 [ 1
[ [ [
1 1 1,312 () 1 1 1,302 (n8) 1 1 18362(md)
<0.0002 <0.0002 <0.0002 12
<0.0002 <0.0002 <0.0002 12
<0.001 <0.001 <0.001 12
<0.005 <0.005 <0.005 12
1,2 <0.0004 <0.0004 <0.0004 12
<0.001 <0.001 <0.001 12
Q@ ) <0.006 1
<0.001 1
0.002 1
0.00 1
05 0.3 0.4 12 05 03 0.4 12 05 0.2 03 365
25 1
1,1,1 <0.001 <0.001 <0.001 12
t (MTBE) <0.002 <0.002 <0.002 12
( 04 1
( <1 1
( ) -03 1
82 0 25 12
1,1 <0.0100 <0.0100 <0.0100 12
) 26.0 9.8 176 12 242 115 16.6 12 255 102 176 12
V) (50mm
(BOD)
(CoD)
(n/ml)
(59
314 16.9 234 12

38



24(2012) )
1 1 [
12 - 033 12 - 033 12 - 034
[ ] 02 - 00 [ ] 03 - 00 [ ] 01 - 00
[ 1 [ 1 [ 1
[ ] [ ] [
1 1 25304 (n8) [1 ] 5991(nB) [1 1 9454(nB)
<0.0002 <0.0002 <0.0002 12 <0.0002 <0.0002 <0.0002 12 <0.0002 <0.0002 <0.0002 2
<0.0002 <0.0002 <0.0002 12 <0.0002 <0.0002 <0.0002 12 <0.0002 <0.0002 <0.0002 2
<0.001 <0001 <0001 12 <0.001 <0001 <0.001 12 <0.001 <0001 <0.001 2
<0.005 <0.005 <0.005 12 <0.005 <0.005 <0.005 12 <0.005 <0.005 <0.005 2
1,2 <0.0004 <0.0004 <0.0004 12 <0.0004 <0.0004 <0.0004 12 <0.0004 <0.0004 <0.0004 2
<0.001 <0001 <0001 12 <0.001 <0001 <0.001 12 <0.001 <0001 <0.001 2
Q@ ) <0.006 1 <0.006 1 <0.006 <0.006 <0.006 2
<0001 1 <0.001 1 <0.001 <0001 <0.001 2
0.002 1 0.001 1 <0.001 <0001 <0.001 2
0.00 1 0.00 1 0.00 1
04 0.2 03 365 05 02 03 365 10 0.2 05 365
15 1 10 1 11 07 09 2
1,1,1 <0.001 <0.001 <0001 12 <0.001 <0.001 <0.001 12 <0.001 <0.001 <0.001 2
t (MTBE) <0.002 <0002 <0.002 12 <0002 <0002 <0.002 12 <0.002 <0002 <0.002 2
( 05 1 07 1 05 04 05 2
( <1 1 <1 1 <1 <1 <1 2
( ) -0.1 1 0.0 1 -01 -01 -01 2
123 0 22 12 242 0 4 12 12 0 3 12
1,1 <0.0100 <0.0100 <0.0100 12 <0.0100 <0.0100 <0.0100 12 <0.0010 <0.0010 <0.0010 2
() 240 121 174 12 215 129 16.9 12 18.9 134 16.3 365
V) (50mm
(BOD)
(CoD)
/nl)
(59
16.2 8.1 11.0 12 103 70 86 12

39



24(2012) )
] [ ]
12 - 034 12 - 034 12 035
[ ] 02 - 00 [ ] 03 - 00 [ ] 01 - 00
[ ] [ ] [
[ 1 [ [ ]
[1 1 5,596 (1mB) [1 ] 8,818(nB) [1 ] 6,563 (1mB)
<0.0002 <0.0002 <0.0002 2 <0.0002 <0.0002 <0.0002 2
<0.0002 <0.0002 <0.0002 2 <0.0002 <0.0002 <0.0002 2
<0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
<0.005 <0.005 <0.005 2 <0.005 <0.005 <0.005 2
1,2 <0.0004 <0.0004 <0.0004 2 <0.0004 <0.0004 <0.0004 2
<0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
2 ) <0.006 <0.006 <0.006 2 <0.006 <0.006 <0.006 2
0.001 <0.001 <0.001 2 0.001 0.001 0.001 2 <0.001 1
0.002 0.001 0.002 2 0.001 0.001 0.001 2 0.001 1
0.00 1 0.00 1 0.00 1
0.5 0.3 0.4 365 0.6 04 0.5 365 0.3 0.2 0.3 12
<0.5 <05 <0.5 2 16 13 15 2 12 1
1,1,1 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
t (MTBE) <0.002 <0.002 <0.002 2 <0.002 <0.002 <0.002 2
( 0.6 0.4 05 2 1.0 0.7 0.9 2 0.3 1
( <1 <1 <1 2 <1 <1 <1 2 <1 1
( ) -0.2 -0.2 -0.2 2 -0.2 -0.3 -03 2 -0.2 1
22 0 8 12 7 0 1 12 25 1
1,1 <0.0010 <0.0010 <0.0010 2 <0.0010 <0.0010 <0.0010 2
) 211 106 16.0 365 20.1 120 16.5 365
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)

40



24(2012) )
[ ] [ ] [ ]
12 - 036 12 - 036 12 - 037
[ ] 01 - 00 [ ] 02 - 00 [ ] 01 - 00
[ ] [ ] [ ]
[ 1 [ 1 [ 1
[1 1 1,789 (mB) [1 ] 9,971 (nB) [1 ] 5,206 (nB)
<0.001 1
1,2
@ )
<0.001 1 <0.001 1 <0.001 1
<0.001 1 0.001 1 <0.002 1
0.00 1
0.6 0.4 0.5 365 0.6 0.4 0.5 365 0.5 0.3 04 365
13 1 10 1
1,1,1
t (MTBE)
(
( <1 1 <1 1 <1 1
( ) -0.1 1 -0.2 1 -0.2 1
5 1 0 1 80 10 48 12
1,1 <0.0010 1 <0.0010 1 <0.0100 1
)
(W) (50mm )
(BOD)
(CoD)
(n/ml)
(89)

41



24(2012) )
] ] [
12 - 038 12 - 039 12 - 039
[ ] 04 - 01 [ ] 01 - 00 [ ] 02 - 00
[ ] [ ] [ ]
[ 1 [ 1 [
[1 1 3,586 (1mB) [1 ] 4,809 (nB) [1 ] 5,826 (mB)
<0.001 1
1,2
@ )
<0.001 1 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
0.005 1 <0.002 <0.002 <0.002 2 <0.002 <0.002 <0.002 2
0.5 0.2 0.3 365 0.8 03 0.5 365 0.8 0.3 0.5 365
1,1,1
t (MTBE)
( 0.8 0.6 0.7 2 0.8 0.6 0.7 2
( <1 1
( ) -0.8 1 -0.6 -0.7 -0.7 2 0.0 -0.8 -04 2
0 1 7 0 2 12 7 0 2 12
1,1
) 30.5 8.0 185 12 305 8.0 185 12
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)

42



24(2012) )
] [ ] [ ]
12 - 039 12 - 040 12 - 041
[ ] 03 - 00 [ ] 01 - 03 [ ] 01 - 00
[ ] [ ] [ ]
[ 1 [ 1 [ 1
[1 1 1,594 (mB) [1 ] 3,720(n8) [1 ] 1,255 (mB)
<0.001 1
1,2
@ )
<0.001 <0.001 <0.001 2 <0.001 1
<0.002 <0.002 <0.002 2 0.005 1
0.8 0.3 0.4 365 0.9 0.5 0.7 365 0.6 0.4 0.5 365
1,1,1
t (MTBE)
¢ 0.9 0.9 0.9 2
( <1 1
( ) -0.7 -08 -08 2 -08 1
10 0 4 12
1,1
) 293 9.0 18.6 365 288 6.9 171 12
(W) (50mm )
(BOD)
(Cob)
(n/ml)
(89)

43



24(2012) )
[ 1 [ 1 [ 1
12 - 050 12 - 050 12 - 050
[ 1 01 - 00 [ 1 03 - 00 [ 1 04 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [
[1 1 4233(m) [1 ] (m8) 1 4,989 (nB)
1,2
@ )
04 0.1 03 12 0.5 0.2 04 12
1,1,1
t (MTBE)
(
(
( )
1,1 <0.0100 1 <0.0100 1
) 26.1 106 182 12 26.2 8.0 173 12
uv) (50mm )
(BOD)
(coD)
(n/ml)
(SS)

a4



24(2012) )
] [ ]
12 - 052 12 - 053 12 - 053
[ ] 01 - 00 [ ] 01 - 00 [ ] 02 - 00
[ ] [ ] [ ]
[ 1 [ [ ]
[1 1 10,225 (mB) [1 ] 1,930 (mB) [1 ] 383(mB)
<0.001 1 <0.001 1
1,2
@ )
<0.001 1 <0.001 1
<0.002 1 <0.002 1
0.9 0.5 0.7 12 04 03 0.3 12 0.5 0.3 04 12
1,1,1
t (MTBE)
( 06 1 07 1
(
( ) -0.1 1 -0.9 1
11 1 3 1
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 273 8.4 178 12 25.0 112 178 12 26.0 115 181 12
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)

45



24(2012) )
] [
12 - 053 12 - 053 12 - 053
[ ] 03 - 00 [ ] 04 - 00 [ ] 05 - 00
[ ] [ ] [ ]
[ 1 [ [
[1 1 253 (1mB) [1 ] 400(n8) [1 ] 1,798 (mB)
<0.001 1 <0.001 1 <0.001 1
1,2
@ )
<0.001 1 <0.001 1 <0.001 1
<0.002 1 <0.002 1 <0.002 1
0.4 0.3 0.3 12 0.6 04 0.5 12 0.5 0.3 0.3 12
1,1,1
t (MTBE)
( 0.7 1 0.9 1 0.3 1
(
( ) -0.1 1 -12 1 -09 1
1 1 10 1 12 1
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 23.0 125 178 12 255 110 178 12 188 142 164 12
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)

46



24(2012) )
1 [
12 054 12 - 054 12 - 060
[ ] 01 - 00 [ ] 02 - 00 [ ] 01 - 00
[ [ ] [ ]
[ 1 [ [
[1 ] (m8) [1 ] 1,498 (n8) [1 1 24217(nB)
0.0002 <0.0002 <0.0002 4
<0.0002 <0.0002 <0.0002 4
<0.001 <0.001 <0.001 2 0.002 <0.001 <0.001 4
<0.005 <0.005 <0.005 2 <0.010 <0.010 <0.010 12
1,2 <0.0004 <0.0004 <0.0004 4
<0.020 <0.020 <0.020 4
(¢ ) <0.006 <0.006 <0.006 4
<0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 4
<0.002 <0.002 <0.002 2 0.001 0.001 0.001 4
04 0.2 03 365 0.6 01 04 365
7.0 0.9 29 4
1,1,1 <0.030 <0.030 <0.030 4
t (MTBE) <0.002 <0.002 <0.002 4
( 33 11 24 12
( <1 <1 <1 2 <1 <1 <1 4
( ) -0.7 -08 -08 2 -09 -16 -12 4
8 0 4 2 0 0 0 4
1,1 <0.0100 <0.0100 <0.0100 4
) 275 10.7 185 12 29.0 7.0 177 12
V) (50mm
(BOD)
(cop)
(n/ml)
52.3 28.1 453 12
(s9)
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24(2012) )
1 [ 1
12 - 060 12 061 12 062
[ 1 02 - 00 [ ] 02 - 00 [ ] 01 - 00
[ ] [ ] [ ]
[ 1 [ [ 1
[1 ] 4,606 (1m8) [1 ] 2,126 (n8) [1 1 15917(nB)
0.0002 <0.0002 <0.0002 4
<0.0002 <0.0002 <0.0002 4
0.002 <0.001 <0.001 4
<0.010 <0.010 <0.010 12
1,2 <0.0004 <0.0004 <0.0004 4
<0.020 <0.020 <0.020 4
(¢ ) <0.006 <0.006 <0.006 4
<0.001 <0.001 <0.001 4
<0.001 <0.001 <0.001 4
05 03 04 365 05 03 04 12 0.6 02 04 12
44 0.9 20 4
1,1,1 <0.030 <0.030 <0.030 4
t (MTBE) <0.002 <0.002 <0.002 4
( 21 0.8 16 12
( <1 <1 <1 4
( ) -08 -14 -12 4
0 0 0 4
1,1 <0.0100 <0.0100 <0.0100 4
) 276 8.0 17.6 12 290 10.0 190 12 28.0 5.0 16.6 12
V) (50mm
(BOD)
(cop)
(n/ml)
56.3 40.2 479 12
(s9)
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24(2012) )
[ [
12 - 066 12 - 070 12 - 071
[ ] 03 - 00 [ ] 01 - 00 [ ] 05 - 00
[ ] [ ] [ ]
[ [ [
[1 1 1,984 (mB) [1 ] 11,170(nB) [1 1 16,597(mB)
1,2
@ )
<0.06 <0.06 <0.06 4
<0.001 <0.001 <0.001 4
<0.002 <0.002 <0.002 4
0.5 0.3 0.4 12 0.9 0.5 0.7 16 0.8 0.3 0.6 12
1,1,1
t (MTBE)
(
(
( )
1,1
() 26.0 80 17.0 12 280 7.7 17.4 246
(W) (50mm )
(BOD)
(CoD)
(n/ml)
65.0 40.0 537 12
(89)
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24(2012) )
] [
12 - 071 12 - 072 12 - 072
[ ] 06 - 00 [ ] 01 - 00 [ ] 02 - 00
[ ] [ ] [ ]
[ 1 [ [
[1 1 5,920 (mB) [1 ] 3,686 (mB) [1 ] 5,886 (mB)
1,2
@ )
<0.06 <0.06 <0.06 4
<0.001 <0.001 <0.001 4
<0.002 <0.002 <0.002 4
0.7 0.3 0.5 12 0.8 05 0.6 12 0.8 0.4 0.6 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 273 9.4 18.0 12 221 125 172 12 253 115 181 12
V) (50mm
(BOD)
(CoD)
(n/nml)
66.0 372 55.8 12 920 740 84.0 10 101.0 820 87.0 10
(8S)
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24(2012) )
[ 1 [ 1 [ 1
2 - 072 12 - 072 12 - 072
[ 1 03 - 00 [ 1 04 - 00 [ 1 05 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
[1 ] 1,304 (n8) [1 1 29520(m8) 1 1 14469(n8)
1,2
@ )
0.8 05 0.6 12 0.8 05 0.7 12 0.8 0.6 0.7 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 236 115 174 12 28.0 75 174 12 29.0 9.8 19.0 12
uv) (50mm )
(BOD)
(coD)
(n/ml)
1230 83.0 110.0 10 79.0 39.0 50.0 10 86.0 41.0 53.0 10
(SS)
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24(2012) )
1 [
12 073 12 080 12 - 080
[ ] 01 - 00 [ ] 01 - 00 [ ] 02 - 00
[ [ 1 [ 1
[ ] [ [
[1 1 1738 (nd) [1 (m8) [1 1 5821(nd)
<0.0002 1 <0.0002 <0.0002 <0.0002 2
<0.0002 1 <0.0002 <0.0002 <0.0002 2
<0001 1 <0.001 1 <0.001 <0001 <0.001 2
<0.005 1 <0.005 <0.005 <0.005 2
1,2
Q@ ) <0.006 1 <0.006 <0.006 <0.006 2
<0001 1 <0.001 1 0.001 <0001 <0.001 2
<0001 1 0.001 1 0.002 <0001 0.001 2
07 03 05 365 05 01 02 366 05 0.2 03 365
07 1 23 1 11.0 75 9.3 2
1,1,1 <0.001 1 <0.001 <0.001 <0.001 2
t (MTBE)
( 04 1
( <1 1 <1 1 <1 <1 <1 2
( ) -03 1 -05 -0.7 -06 4 -08 -15 -11 4
23 1 7 12 3 0 1 4 2 1 2 4
1,1 <0.0010 1
() 250 130 180 12 27.7 28 17.9 12
V) (50mm
(BOD)
17 1 9.1 1
(CoD)
/nl)
(59
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24(2012) )
] ] [ ]
12 - 080 12 - 080 12 - 082
[ ] 04 - 00 [ ] 05 - 00 [ ] 01 - 00
[ ] [ ] [ ]
[ 1 [ 1 [ ]
[1 1 298 (mB) [1 (mB) [1 ] 671(nB)
<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
1,2
2 ) <0.006 1 <0.006 1
0.001 1 <0.001 1 0.001 1
0.002 1 0.001 1 0.006 1
0.6 0.2 0.4 366 0.6 02 0.4 366 17 0.8 11 365
16.0 1 19 1
1,1,1 <0.001 1 <0.001 1
t (MTBE)
(
( <1 1 <1 1 <1 1
( ) 00 00 00 4 01 -0.1 00 4 00 1
24 0 8 4 0 2 4 22 1
1,1
) 214 124 16.9 12 26.0 8.9 17.0 12
V) (50mm
(BOD)
4.7 1 0.5 1
(CoD)
(n/nml)
(8S)

53



24(2012) )
[ 1 [ 1 [ 1
12 - 082 12 - 082 12 - 082
[ ] 03 - 00 [ ] 04 - 00 [ ] 05 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
[1 ] 905 (nB) [1 ] 5(mB) 1 ] 1,417 (n8)
<0.001 1
1,2
@ )
<0.001 1
<0.001 1
18 03 09 365 2.2 03 0.8 365 0.6 0.2 0.5 365
1,1,1
t (MTBE)
(
( <1 1
( ) -03 1
4 1
1,1
)
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)
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24(2012) )
[ [ 1 [ 1
12 - 082 12 - 083 12 - 083
[ ] 06 - 00 [ ] 01 - 00 [ ] 01 - 01
[ 1 [ 1 [ 1
[ [ 1 [ ]
[1 1 644 (mB) [1 ] 2,355 (nB) [1 ] 591 (nB)
1,2
Q@ )
10 0.4 0.7 365 0.9 0.5 0.7 365
1,1,1
t (MTBE)
(
(
( )
1,1
)
V) (50mm )
(BOD)
(CoD)
(n/ml)
(59

55



24(2012)

[ 1 [ 1 [ 1
12 - 083 12 - 083 12 - 083
[ ] 02 - 00 [ ] 02 - 01 [ ] 03 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [ ]
[1 1 2,980 (1mB) [1 ] 3,358 (B) [1 ] 2,192 (nB)
1,2
Q@ )
0.9 0.7 0.8 365
1,1,1
t (MTBE)
(
(
( )
1,1
)
V) (50mm )
(BOD)
(CoD)
(n/ml)
(59

56



24(2012)

] [
12 - 084 12 092 12 - 092
[ ] 01 - 00 [ ] 01 - 00 [ ] 02 - 00
[ ] [ [ ]
[ [ 1 [
1 1 1879(m8) [ ] (n8) [1 1 3450(m8)
<0.0015 <0.0015 <0.0015 2
<0.0002 <0.0002 <0.0002 2
<0.001 <0.001 <0.001 2
0.008 <0.005 <0.005 2
1,2 <0.0004 <0.0004 <0.0004 2
<0.001 <0.001 <0.001 2
Q@ ) <0.010 <0.010 <0.010 2
0.001 0.001 0.001
0.003 <0.002 0.002
07 02 05 12
6.0 4.0 5.0 2
1,1,1 <0.001 <0.001 <0.001 2
t (MTBE) <0.002 <0.002 <0.002 2
( 29 28 29 2
( <1 <1 <1 <1 <1 <1 2
( ) -03 -14 -0.9 4
8 1 4 4
1,1 <0.0010 <0.0010 <0.0010 2
) 283 76 17.4 12
V) (50mm
(BOD)
(cop)
(n/ml)
81.0 33.0 53.2 12
(8S)
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24(2012) )
] [
12 - 092 12 - 092 12 - 092
[ ] 03 - 00 [ ] 04 - 00 [ ] 05 - 00
[ ] [ ] [ ]
[ 1 [ [
[1 1 2,915 (mB) [1 ] 1,146 (mB) [1 ] 4,703 (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 0.008 0.008 0.008 2
1,2 <0.0004 <0.0004 <0.0004 2 <0.0004 <0.0004 <0.0004 2 <0.0004 <0.0004 <0.0004 2
<0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
2 ) <0.010 <0.010 <0.010 2 <0.010 <0.010 <0.010 2 <0.010 <0.010 <0.010 2
0.003 0.002 0.003 2 <0.001 <0.001 <0.001 0.001 0.001 0.001
0.008 0.003 0.006 2 0.002 <0.001 0.001 0.002 0.002 0.002
0.00 0.00 0.00 2
0.7 0.2 0.5 12 10 0.6 0.8 12 12 0.6 0.8 12
6.0 5.0 55 2 20 20 20 2 6.0 4.0 5.0 2
1,1,1 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
t (MTBE) <0.002 <0.002 <0.002 2 <0.002 <0.002 <0.002 2 <0.002 <0.002 <0.002 2
( 53 34 44 2 22 16 19 2 31 16 24 2
( <1 <1 <1 2 <1 <1 <1 2 <1 <1 <1 2
( ) -01 -11 -0.7 4 -05 -0.7 -06 4 -12 -20 -16 4
20 0 12 4 38 0 11 4 6 1 4 4
1,1 <0.0010 <0.0010 <0.0010 2 <0.0010 <0.0010 <0.0010 2 <0.0010 <0.0010 <0.0010 4
) 27.0 114 19.0 12 284 8.3 185 12 270 8.7 16.3 12
V) (50mm
(BOD)
(CoD)
(n/nml)
94.0 45.0 746 12 66.0 430 542 12 60.0 310 425 12
(8S)
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24(2012) )
] ] [
12 - 092 12 092 12 - 092
[ ] 06 - 00 [ ] 07 - 00 [ ] 08 - 00
[ ] [ [ ]
[ 1 [ 1 [
1 1 1054(nd) [ ] (n8) [1 1 1869(nP)
<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
<0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
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 <0.002 <0.002 <0.002
12 0.3 0.8 12 0.9 0.4 0.7 12
9.0 6.0 75 2 3.0 20 25 2
1,1,1 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
t (MTBE) <0.002 <0.002 <0.002 2 <0.002 <0.002 <0.002 2
( 29 2.8 29 2 19 13 16 2
( <1 <1 <1 2 <1 <1 <1 2
( ) -06 -16 -10 4 -05 -08 -0.7 4
8 0 5 4 6 1 4 4
1,1 <0.0010 <0.0010 <0.0010 2 <0.0010 <0.0010 <0.0010 4
) 26.0 7.0 178 12 275 8.0 175 12
V) (50mm
(BOD)
(CoD)
(n/nml)
110.0 400 738 12 66.0 40.0 519 12
(8S)
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24(2012) )
] [
12 - 092 12 093 12 - 093
[ ] 09 - 00 [ ] 01 - 00 [ ] 02 - 00
[ ] [ ] [ ]
[ 1 [ [
[1 1 31 (mB) [1 ] 5,294 (rB) [1 ] 3,187 (mB)
<0.0015 <0.0015 <0.0015 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
1,2 <0.0004 <0.0004 <0.0004 2
<0.001 <0.001 <0.001 2
@ ) <0.010 <0010 <0.010 2
<0.001 <0.001 <0.001 2 0.002 0.001 0.002 2 <0.001 <0.001 <0.001 2
<0.002 <0.002 <0.002 2 0.006 0.001 0.004 2 0.001 <0.001 0.001 2
15 0.6 11 12 10 05 0.6 365 0.8 0.3 0.5 365
30 20 25 2
1,1,1 <0.001 <0.001 <0.001 2
t (MTBE) <0.002 <0.002 <0.002 2
( 13 0.9 11 2
( <1 <1 <1 2 <1 <1 <1 2
( ) 0.2 -0.2 0.0 4 -16 -1.7 -17 2 -05 -0.6 -0.6 2
130 0 45 4 5 0 3 2 0 0 0 2
1,1 <0.0010 <0.0010 <0.0010 2
) 235 6.5 154 12 26.9 9.8 175 12 277 110 183 12
V) (50mm
(BOD)
(CoD)
(n/nml)
110.0 720 88.1 12
(8S)
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24(2012)

[
12 - 093 12 - 093 12 - 093
[ ] 03 - 00 [ ] 04 - 00 [ ] 05 - 00
[ ] [ ] [ ]
[ [ [
[1 1 2,461 (mB) [1 ] 2,461 (mB) [1 ] 966 (B)
1,2
@ )
0.002 <0.001 <0.001 2 0.002 <0.001 0.001 2 0.002 0.001 0.002 2
0.011 <0.001 0.006 2 0.011 <0.001 0.006 2 0.005 0.002 0.004 2
10 0.4 0.7 365 10 04 0.7 365 10 0.2 0.6 365
14.0 8.3 106 4 140 8.3 10.6 4 4.0 35 38 2
1,1,1
t (MTBE)
(
(
( ) -0.6 -0.6 -0.6 2 -0.6 -0.6 -0.6 2 -13 -2.0 -17 4
0 0 0 2 0 0 0 2 4 0 2 2
1,1
) 258 10.0 16.8 12 25.8 10.0 16.8 12 30.0 5.7 178 12
V) (50mm
(BOD)
(CoD)
(n/nml)
102.0 63.4 85.7 4 102.0 63.0 86.0 4 431 139 25.0 12
(8S)
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24(2012) )
1 [
12 - 093 12 - 094 12 - 094
[ ] 06 - 00 [ ] o1 - 00 [ ] 02 - 00
[ 1 [ 1 [ 1
[ ] [ [
[1 ] 1,403 (n8) i1 ] 2,134 (n8) 1 ] 1,153 (nB)
1,2
@ )
<0.001 <0001 <0001 2 0.001 <0001 <0.001 2 <0.001 <0001 <0.001 2
0.002 <0001 0.001 2 0.004 0.002 0.003 2 <0.002 <0002 <0.002 2
0.8 05 06 365 03 02 03 2 04 04 04 2
8.0 7.0 8.0 2 <20 <20 <20 2
1,1,1
t (MTBE)
(
( <1 <1 <1 4 <1 <1 <1 4
( ) -04 -06 -05 2 -10 -09 -10 2 -04 -0.7 -0.6 2
4 0 2 2 14 0 5 4 21 0 5 4
1,1
) 269 8.0 17.3 12 294 114 19.6 12 28.6 11.0 19.6 12
V) (50mm
(BOD)
(coD)
(n/nl)
(59
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24(2012)

(m8)

(m8)

(m8)

1,2

@

(MTBE)

1,1
(@)
w)

(50mm )

(BOD)

(n/ml)

(89)

(CoD)
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24(2012) )
1 [ 1
12 097 12 - 097 12 097
[ ] 04 - 00 [ ] 05 - 00 [ ] 06 - 00
[ [ 1 [
[ ] [ [ ]
[1 1 () [1 ] 2,251(B) [1 1 (mB)
0.0010 0.0008 0.0010 4
<0.005 <0.005 <0.005 12
1,2 <0.0004 <0.0004 | <0.0004 37
0.001 <0.001 <0.001 37
@ )
0.001 <0.001 <0.001 2
<0.002 <0.002 <0.002 2
10 05 08 2
2.7 18 23 2
1,1,1 <0001 <0.001 <0.001 37
t (MTBE) <0.002 <0.002 <0.002 37
(
( <1 <1 <1 2
( ) -09 -09 -09 2
15 0 6 12
1,1 <0.0100 <00100  <0.0100 37
() 27.9 11.0 19.1 2
) (50mm 0093 0062 0.084 12
(BOD)
<05 <05 <05 2
(CoD)
(n/ml)
194.0 120.0 143.0 12
(8S)
1440 940 117.0 12
37.0 37.0 37.0 2
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24(2012) )
1 1 [
12 - 097 12 - 097 12 - 097
[ ] 07 - 00 [ ] 08 - 00 [ 1 09 - 00
[ 1 [ 1 [ 1
[ ] [ ] [
[ 1 3512(n®) I 1 4507(nB) [ 1 7.705(n8)
<0.005 <0.005 <0.005 12 <0.005 <0.005 <0.005 12 <0.005 <0.005 <0.005 12
1,2 <0.0004 <0.0004 <0.0004 38 <0.0004 <0.0004 <0.0004 37 <0.0004 <0.0004 <0.0004 37
<0.001 <0.001 <0.001 38 <0.001 <0.001 <0.001 37 0.002 <0.001 <0.001 37
@ )
0.002 0.002 0.002 2 0.002 0.001 0.002 2
0.003 0.003 0.003 2 0.004 0.002 0.003 2
1.0 0.2 0.6 45 0.8 0.3 0.6 44 1.0 05 0.8 43
19 18 19 2 19 18 19 2 0.9 09 09 2
1,1,1 <0.001 <0.001 <0.001 38 <0.001 <0.001 <0.001 37 <0.001 <0.001 <0.001 37
t (MTBE) <0.002 <0.002 <0.002 38 <0.002 <0.002 <0.002 37 <0.002 <0.002 <0.002 37
(
( <1 <1 <1 2 <1 <1 <1 2 <1 <1 <1 2
( ) -15 -2.1 -1.8 2 -1.0 -13 -12 2 -0.8 -1.0 -09 2
7 0 3 12 5 0 2 12 13 0 6 12
1,1 <0.0100 <0.0100 <0.0100 38 <0.0100 <0.0100 <0.0100 37 <0.0100 <0.0100 <0.0100 37
( ) 29.0 9.9 209 45 280 95 205 44 285 6.0 199 43
w) (50mm 0.166 0.073 0.119 12 0.121 0.056 0.088 12 0.053 0.008 0.036 12
(BOD)
1.6 14 15 2 21 20 21 2 <0.5 <05 <05 2
(coD)
/nl)
40.0 18.0 28.0 12 100.0 62.0 79.0 12 62.0 420 54.0 12
(59
36.4 19.8 28.1 12 38.8 19.0 24.2 12 56.3 36.6 45.8 12
51.0 49.0 50.0 2 24.0 19.0 220 2 25.0 14.0 20.0 2
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24(2012) )
1 [ [ 1
12 - 097 -
[ 1 10 - 00 [ [ 1 -
[ 1 [ [ 1
[ 1 [ [ 1
[1 1 4100 (m8) [1 () [1 1 ()
<0005 <0.005 <0.005 12
1.2 <0.0004  <00004  <0.0004 37
0,002 <0.001 <0.001 37
@ )
10 05 07 43
18 09 14 2
1,1,1 <0.001 <0.001 <0.001 37
t (MTBE) <0002 <0.002 <0.002 37
(
( <1 <1 <1 2
( ) -09 -13 -11 2
27 0 7 12
1,1 <00100 | <00100 <0.0100 37
) 215 100 203 44
(w) (50m 0.054 0010 0037 12
(BOD)
12 <05 06 2
(cop)
/i)
620 440 540 12
(59
555 36.7 457 12
240 150 200 2
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