24(2012) )
] ]
15 - 001 15 - 001 15 - 001
[ ] 01 - 00 [ ] 03 - 00 [ ] 06 - 00
[ ] [ ] [ ]
[ 1 [ 1 [
[1 1 76,709 (nB) [1 ] 70,302(B) [1 1 25913(md)
<0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4
<0.0002 <0.0002 <0.0002 4 <0.0002 <0.0002 <0.0002 4 <0.0002 <0.0002 <0.0002 4
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
<0.005 <0.005 <0.005 4 <0.005 <0.005 <0.005 4 <0.005 <0.005 <0.005 4
1,2 <0.0004 <0.0004 <0.0004 4 <0.0004 <0.0004 <0.0004 4 <0.0004 <0.0004 <0.0004 4
<0.040 <0.040 <0.040 4 <0.040 <0.040 <0.040 4 <0.040 <0.040 <0.040 4
2 ) <0.010 <0.010 <0.010 4 <0.010 <0.010 <0.010 4 <0.010 <0.010 <0.010 4
0.002 <0.001 <0.001 4 0.001 <0.001 <0.001 4 0.001 <0.001 <0.001 4
0.006 <0.002 0.002 4 0.003 <0.002 <0.002 4 0.004 <0.002 <0.002 4
0.4 0.3 0.3 12 0.6 03 0.4 12 0.5 0.4 04 12
20 <1.0 1.0 4 1.0 <1.0 <1.0 4 10 <1.0 <1.0 4
1,1,1 <0.030 <0.030 <0.030 4 <0.030 <0.030 <0.030 4 <0.030 <0.030 <0.030 4
t (MTBE) <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4
(
( 1 1 1 4 1 1 1 4 2 1 1 4
( ) -13 -24 -1.9 4 -18 -2.3 -22 4 -17 -2.2 -21 4
2 0 1 4 2 0 1 4 1 0 0 4
1,1 <0.0100 <0.0100 <0.0100 4 <0.0100 <0.0100 <0.0100 4 <0.0100 <0.0100 <0.0100 4
) 27.0 49 147 12 26.3 34 137 12 256 34 132 12
V) (50mm
(BOD)
(CoD)
(n/nml)
29.0 12.0 208 12 19.0 85 146 12 195 9.0 147 12

(58)




24(2012) )
] ]
15 - 001 15 - 001 15 - 001
[ ] 07 - 00 [ ] 08 - 00 [ ] 12 - 00
[ ] [ ] [ ]
[ 1 [ 1 [
[1 1 16,972 (mB) [1 (mB) [1 ] 3,834 (mB)
<0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4
<0.0002 <0.0002 <0.0002 4 <0.0002 <0.0002 <0.0002 4 <0.0002 <0.0002 <0.0002 4
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
<0.005 <0.005 <0.005 4 <0.005 <0.005 <0.005 4 <0.005 <0.005 <0.005 4
1,2 <0.0004 <0.0004 <0.0004 4 <0.0004 <0.0004 <0.0004 4 <0.0004 <0.0004 <0.0004 4
<0.040 <0.040 <0.040 4 <0.040 <0.040 <0.040 4 <0.040 <0.040 <0.040 4
2 ) <0.010 <0.010 <0.010 4 <0.010 <0.010 <0.010 4 <0.010 <0.010 <0.010 4
0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
0.003 <0.002 0.002 4 0.003 <0.002 <0.002 4 0.002 <0.002 <0.002 4
0.5 0.4 0.5 12 05 03 0.4 12 0.5 0.4 0.5 12
20 <1.0 <1.0 4 1.0 <1.0 <10 4 3.0 20 30 4
1,1,1 <0.030 <0.030 <0.030 4 <0.030 <0.030 <0.030 4 <0.030 <0.030 <0.030 4
t (MTBE) <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4
(
( 1 1 1 4 1 1 1 4 2 1 1 4
( ) -11 -1.9 -15 4 -17 -2.4 -22 4 -14 -2.0 -18 4
2 0 0 4 0 0 0 4 1 0 0 4
1,1 <0.0100 <0.0100 <0.0100 4 <0.0100 <0.0100 <0.0100 4 <0.0100 <0.0100 <0.0100 4
) 28.1 49 156 12 26.7 42 143 12 26.9 5.0 15.0 12
V) (50mm
(BOD)
(CoD)
(n/nml)
315 15.0 238 12 170 9.0 133 12 310 11.0 230 12

(58)




24(2012) )
] [ ]
15 - 001 15 - 001 15 - 001
[ ] 13 - 00 [ 1 14 - 00 [ ] 15 - 00
[ ] [ ] [ ]
[ 1 [ 1 [
[1 1 1,837 (mB) [1 ] 4,732(nB) [1 1 14,2257(mB)
<0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4
<0.0002 <0.0002 <0.0002 4 <0.0002 <0.0002 <0.0002 4 <0.0002 <0.0002 <0.0002 4
<0.001 <0.001 <0.001 4 0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
<0.005 <0.005 <0.005 4 <0.005 <0.005 <0.005 4 <0.005 <0.005 <0.005 4
1,2 <0.0004 <0.0004 <0.0004 4 <0.0004 <0.0004 <0.0004 4 <0.0004 <0.0004 <0.0004 4
<0.040 <0.040 <0.040 4 <0.040 <0.040 <0.040 4 <0.040 <0.040 <0.040 4
2 ) <0.010 <0.010 <0.010 4 <0.010 <0.010 <0.010 4 <0.010 <0.010 <0.010 4
0.002 <0.001 <0.001 4 0.002 <0.001 <0.001 4 0.001 <0.001 <0.001 4
0.004 <0.002 <0.002 4 0.003 <0.002 <0.002 4 0.003 <0.002 <0.002 4
0.5 0.4 0.4 12 04 03 0.4 12 0.5 0.4 0.5 12
30 20 20 4 4.0 20 3.0 4 4.0 20 30 4
1,1,1 <0.030 <0.030 <0.030 4 <0.030 <0.030 <0.030 4 <0.030 <0.030 <0.030 4
t (MTBE) <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4
(
( 1 1 1 4 1 1 1 4 2 1 2 4
( ) -15 -25 -2.0 4 -17 -25 -21 4 -15 -21 -19 4
1 0 0 4 6 0 2 4 2 0 0 4
1,1 <0.0100 <0.0100 <0.0100 4 <0.0100 <0.0100 <0.0100 4 <0.0100 <0.0100 <0.0100 4
) 27.6 3.9 146 12 27.6 5.2 154 12 26.1 38 139 12
V) (50mm
(BOD)
(CoD)
(n/nml)
215 125 20.0 12 270 13.0 191 12 29.0 12.0 220 12

(58)




24(2012) )
] ]
15 - 001 15 002 15 002
[ ] 16 - 00 [ ] 01 - 00 [ ] 02 - 00
[ ] [ ] [ ]
[ 1 [ [ ]
[1 1  49651(mB) [1 ] 800 (n8) [1 1 74,049(nB)
<0.0010 <0.0010 <0.0010 4 <0.0010 1 <0.0010 1
<0.0002 <0.0002 <0.0002 4
<0.001 <0.001 <0.001 4 <0.001 1 <0.001 1
<0.005 <0.005 <0.005 4 <0.005 1 <0.005 1
1,2 <0.0004 <0.0004 <0.0004 4 <0.0004 1 <0.0004 1
<0.040 <0.040 <0.040 4 <0.040 1 <0.040 1
2 ) <0.010 <0.010 <0.010 4 <0.010 1 <0.010 1
0.001 <0.001 <0.001 4 <0.001 1 0.002 1
0.002 <0.002 <0.002 4 <0.002 1 0.005 1
0.00 0.00 0.00 2
0.4 0.3 0.4 12 05 03 0.4 12 0.5 0.3 04 12
20 <1.0 <1.0 4 <0.5 1 28 1
1,1,1 <0.030 <0.030 <0.030 4 <0.030 1 <0.030 1
t (MTBE) <0.002 <0.002 <0.002 4 <0.002 1 <0.002 1
(
( 1 1 1 4 <1 1 2 1
( ) -12 -2.2 -17 4 -14 1
14 0 4 4 7 1 0 1
1,1 <0.0100 <0.0100 <0.0100 4 <0.0100 1 <0.0100 1
) 275 4.6 153 12 20.5 74 139 12 272 41 144 12
V) (50mm
(BOD)
(CoD)
(n/nml)
325 14.0 238 12 376 1 29.7 1

(58)




24(2012) )
] ]
15 - 002 15 - 002 15 - 002
[ ] 03 - 00 [ ] 04 - 00 [ ] 05 - 00
[ ] [ ] [ ]
[ 1 [ [ ]
[1 1 5,791 (mB) [1 56 (mB) [1 ] 6,857 (mB)
<0.0010 1 <0.0010 1
0.001 1 <0.001 1
<0.005 1 <0.005 1
1,2 <0.0004 1 <0.0004 1
<0.040 1 <0.040 1
@ ) <0.010 1 <0.010 1
0.002 1 <0.001 1
0.004 1 <0.002 1
0.6 0.4 0.5 12 05 04 0.4 12 0.3 0.2 0.3 12
25 1 16 1
1,1,1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1
(
( 2 1 1 1
( ) -12 1 -17 1
1 1 0 1
1,1 <0.0100 1 <0.0100 1
) 274 53 153 12 23.6 8.8 156 12 26.7 53 153 12
V) (50mm
(BOD)
(CoD)
(n/nml)
328 1 181 1

(58)




24(2012) )
] ]
15 002 15 002 15 002
[ ] 06 - 00 [ ] 07 - 00 [ ] 08 - 00
[ ] [ ] [ ]
[ 1 [ [ ]
[1 1 6,183 (1mB) [1 ] 3,005 (nB) [1 ] 1,538 (1mB)
<0.0010 1 <0.0010 1 <0.0010 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
@ ) <0.010 1 <0.010 1 <0.010 1
<0.001 1 <0.001 1 <0.001 1
0.005 1 <0.002 1 0.002 1
0.6 0.3 0.5 12 05 03 0.4 12 0.5 0.3 04 12
4.0 1 43 1 33 1
1,1,1 <0.030 1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
(
( 2 1 1 1 1 1
( ) -15 1 -13 1 -12 1
0 1 0 1 0 1
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 26.9 45 149 12 26.5 23 126 12 248 4.6 139 12
V) (50mm
(BOD)
(CoD)
(n/nml)
314 1 41.0 1 49.8 1

(58)




24(2012) )
] ]
15 - 002 15 - 004 15 - 004
[ ] 09 - 00 [ ] 01 - 00 [ ] 02 - 00
[ ] [ ] [ ]
[ 1 [ [ ]
[1 1 3,306 (1mB) [1 ] 19,840(nB) [1 ] 0(md)
<0.0010 1 <0.0015 1 0
<0.0002 1 0
<0.001 1 <0.001 1 0
<0.005 1 <0.005 1 0
1,2 <0.0004 1 <0.0004 1 0
<0.040 1 <0.020 1 0
Q@ ) <0.010 1 <0.010 1 0
<0.001 1 <0.001 1 0
<0.002 1 <0.002 1 0
0.5 0.4 0.4 12 0
6.9 1 78 1 0
1,1,1 <0.030 1 <0.001 1 0
t (MTBE) <0.002 1 <0.002 1 0
(
( <1 1 1 1 0
( ) -13 1 -20 1 0
22 1 0 1 0
1,1 <0.0100 1 <0.0010 1 0
) 28.6 5.9 16.2 12 270 5.0 148 12 0
V) (50mm
(BOD)
(CoD)
(n/nml)
69.5 1

(58)




24(2012) )
[ 1 [ [ 1
15 - 004 15 - 004 15 - 005
[ 1 03 - 00 [ 1 04 - 00 [ ] 01 - 00
[ 1 [ 1 [ 1
[ 1 [ [ 1
[1 ] (mB) [1 ] 83 () 1 1 32776(nd)
1,2
@ )
0.6 02 04 12 0.5 04 0.5 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 27.0 5.0 138 12 225 36 136 12
uv) (50mm )
(BOD)
(coD)
(n/ml)

(89)




24(2012) )
[ 1 [ [ 1
15 - 005 15 - 005 15 - 006
[ 1 02 - 00 [ 1 03 - 00 [ ] 01 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 1,749 (n8) [1 ] 190 (n8) 1 ] (m3)
1,2
@ )
0.6 04 05 12 0.6 03 04 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 199 40 124 12 269 45 158 12
uv) (50mm )
(BOD)
(coD)
(n/ml)

(89)




24(2012)

(m8)

(m8)

(m8)

1,2

@

(MTBE)

1,1
(@)
w)

(50mm )

(BOD)

(n/ml)

(89)

(CoD)

10



24(2012) )
[ 1 [ [ 1
15 - 006 15 - 006 15 - 006
[ ] 02 - 00 [ ] 02 - 01 [ ] 02 - 02
[ ] [ ] [ ]
[ 1 [ [ 1
[1 1 511 (mB) [1 ] 511(n8) [1 ] 1,022 (B)
0.005 1 0.005 1 0.005 1
<0.005 1 <0.005 1 <0.005 1
1,2
Q@ )
0.001 1 0.001 1 0.001 1
0.004 1 0.004 1 0.004 1
0.5 0.3 0.3 12 05 0.3 0.3 12 0.5 0.3 0.3 12
1,1,1
t (MTBE)
(
( 5 1 5 1 5 1
( )
0 1 0 1 0 1
1,1
) 265 45 155 12 265 45 155 12 265 45 155 12
) (50mm )
(BOD)
(CoD)
(n/ml)
(59

11



24(2012)

] ]
15 - 006 15 - 006 15 - 006
[ ] 02 - 03 [ ] 03 - 00 [ ] 04 - 00
[ ] [ ] [ ]
[ 1 [ [ ]
[1 1 1,022 (mB) [1 ] 18,189(nB) [1 1 12,239(nB)
0.005 1 0.005 1 <0.001 1
<0.005 1 <0.005 1 <0.005 1
1,2
@ )
0.001 1 0.001 1 <0.001 1
0.004 1 0.004 1 0.003 1
0.5 0.3 0.3 12 05 03 0.3 12 0.5 0.4 04 12
1,1,1
t (MTBE)
(
( 5 1 5 1 4 1
( )
0 1 0 1 0 1
1,1
) 26.5 45 155 12 26.5 45 155 12 250 4.0 136 12
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)

12



24(2012) )
[ 1 [ 1 [ 1
15 - 006 15 - 006 15 - 006
[ ] 05 - 00 [ ] 05 - 01 [ ] 05 - 02
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
[1 1 () [1 1 () [1 1 900 (8)
<0.001 1
<0.005 1
1,2
@ )
0.001 1
0.004 1
06 04 05 12
1,1,1
t (MTBE)
(
( 3 1
( )
0 1
1,1
) 26.0 40 147 12
V) (50mm )
(BOD)
(coD)
(n/ml)
(8%)

13



24(2012)

]
15 006 15 008 15 010
[ ] 06 - 00 [ ] 01 - 00 [ ] 01 - 00
[ ] [ ] [ ]
[ [ [ ]
[1 1 179 (mB) [1 ] 20,523(B) [1 ] 5,985 (mB)
<0.0002 1 <0.0015 1
<0.0002 1 <0.0002 1
<0.001 1 <0.001 1 <0.001 1
<0.005 1 <0.005 1 <0.005 1
1,2 <0.0004 1 <0.0004 1
<0.040 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 0.003 1 <0.001 1
0.003 1 0.008 1 0.002 1
0.5 0.3 0.4 12 0.2 1 04 0.3 0.3 12
18 1 30 1
1,1,1 <0.001 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1
( 16 1 08 1
( 6 1 2 1 <1 1
( ) -15 1 -23 1
0 1 0 1 0 1
1,1 <0.0020 1 <0.0100 1
) 27.0 35 147 12 28.0 6.0 174 25 26.0 4.0 135 12
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)

14



24(2012) )
] ]
15 010 15 012 15 012
[ ] 02 - 00 [ ] 01 - 01 [ ] 01 - 02
[ ] [ ] [ ]
[ 1 [ [ ]
[1 1 2,043 (mB) [1 ] 19,839(nB) [1 ] 19,839(nmB)
<0.0015 1 0.0002 1 0.0020 1
<0.0002 1 <0.0002 1 <0.0020 1
<0.001 1 0.002 1 0.002 1
<0.005 1 <0.005 1 <0.005 1
1,2 <0.0004 1 <0.0004 1 <0.0004 1
<0.020 1 <0.004 1 <0.040 1
@ ) <0.010 1 <0.010 1 <0.010 1
<0.06 1 <0.06 1 <0.06 1
<0.06 1 <0.06 1 <0.06 1
<0.001 1 0.003 1 0.003 1
<0.003 1 0.008 1 0.008 1
0.6 0.3 0.4 12 0.6 02 0.4 13 0.3 1
3.0 1 16 1 16 1
1,1,1 <0.030 1 <0.001 1 <0.001 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( 0.9 1 13 1 13 1
( <1 1 1 1 1 1
( ) -18 1 -13 1 -13 1
0 1 1 1 1 1
1,1 <0.0100 1 <0.0020 1 <0.0020 1
) 28.0 45 147 12 28.0 6.0 17.0 13 28.0 6.0 170 13
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)

15



24(2012)

]
15 029 15 029 15 029
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ ] [ ] [ ]
[ [ [ ]
[1 1 11,088 (mB) [1 86 (mB) [1 ] 1,663 (mB)
<0.0002 1 <0.0002 1 <0.0002 1
<0.0002 1 <0.0002 1 <0.0002 1
<0.001 1 <0.001 1 <0.001 1
<0.005 1 <0.005 1 <0.005 1
1,2 <0.0004 1 <0.0004 1 <0.0004 1
<0.040 1 <0.040 1 <0.040 1
@ ) <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
<0.020 1 <0.002 1 <0.002 1
0.00 1 0.00 1 0.00 1
0.6 1 0.6 1 0.6 1
22 1 14.0 1 39 1
1,1,1 <0.001 1 <0.001 1 <0.001 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( 19 1 14 1 0.6 1
( <1 1 <1 1 <1 1
( ) -13 1 -20 1 -19 1
0 1 14 1 1 1
1,1 <0.0100 1 <0.0100 1 <0.0001 1
) 28.0 38 154 12 24.2 5.8 138 12 19.0 6.4 126 12
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)

16



24(2012) )
] ]
15 029 15 029 15 029
[ ] 04 - 00 [ ] 05 - 00 [ ] 06 - 00
[ [ ] [ ]
[ 1 [ [ ]
[1 1 166 (mB) [1 13 (mB) [1 ] 114(nrB)
<0.0002 1 <0.0002 1 <0.0002 1
<0.0002 1 <0.0002 1 <0.0002 1
<0.001 1 0.001 1 0.001 1
<0.005 1 <0.005 1 <0.005 1
1,2 <0.0004 1 <0.0004 1 <0.0004 1
<0.040 1 <0.040 1 <0.040 1
@ ) <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
<0.003 1 <0.002 1 <0.002 1
0.00 1 0.00 1 0.00 1
0.8 1 0.7 1 04 1
2.6 1 20.0 1 31 1
1,1,1 <0.001 1 <0.001 1 <0.001 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( 16 1 0.6 1 13 1
( <1 1 <1 1 <1 1
( ) -13 1 -31 1 -08 1
0 1 0 1 1 1
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 178 4.0 152 12 243 6.6 142 12
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)

17



24(2012) )
[ 1 [ [ 1
15 - 030 15 - 030 15 - 030
[ 1 02 - 00 [ 1 03 - 00 [ 1 04 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 5,416 (B) [1 ] 1,851 (nB) 1 ] 507 (B)
1,2
@ )
<04 <0.3 <0.3 365 <0.4 <0.3 <0.3 365 <04 <0.3 <0.3 365
1,1,1
t (MTBE)
(
(
( )
1,1
) 21.0 6.0 12.0 12 21.0 7.0 <120 12 19.0 5.0 <12.0 12
uv) (50mm )
(BOD)
(coD)
(n/ml)
(SS)

18



24(2012) )
[ 1 [ [ 1
15 - 030 15 - 036 15 - 060
[ 1 05 - 00 [ 1 01 - 00 [ ] 01 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 184 (8) [1 ] 3,892 (nB) 1 ] 808 (mB)
1,2
@ )
<04 <0.3 <0.3 365 0.6 02 0.3 12 04 03 0.3 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 21.0 3.0 <120 12 27.0 5.5 15.0 12 26.5 55 16.0 12
uv) (50mm )
(BOD)
(coD)
(n/ml)
(SS)

19



24(2012) )
[ 1 [ [ 1
15 - 060 15 - 060 15 - 065
[ 1 02 - 00 [ ] 03 - 00 [ 1 02 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 780 () [1 ] 1,143 () 1 ] 537 (mB)
1,2
@ )
0.4 0.2 0.3 12 0.3 03 0.3 12 0.4 0.3 03 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 26.0 55 16.0 12 28.0 5.0 16.0 12 195 3.0 9.6 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

20



24(2012) )
[ 1 [ [ 1
15 - 065 15 - 065 15 - 067
[ ] 04 - 01 [ 1 04 - 02 [ ] 01 - 01
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 3,229 () [1 1 514 (n8) 1 ] 4,811 (nB)
1,2
@ )
05 0.1 0.3 12 0.3 0.2 0.2 12 05 0.2 0.4 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 21.0 4.0 11.6 12 205 4.0 10.7 12 285 52 15.2 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

21



24(2012) )
[ 1 [ [ 1
15 - 067 15 - 067 15 - 067
[ ] 01 - 02 [ ] 03-o01 [ ] 04 - 01
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 810 (mB) [1 ] 2,036 () 1 ] 1,419(8)
1,2
@ )
0.6 04 05 12 0.6 04 05 12 05 0.1 0.4 12
1,1,1
t (MTBE)
(
(
( )
1,1
( ) 25.0 55 14.3 12 255 52 144 12 26.5 4.6 14.6 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

22



24(2012) )
] ]
15 - 074 15 - 074 15 - 074
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ ] [ ] [ ]
[ 1 [ [ ]
[1 1 8 (mB) [1 ] 7,107 (nB) [1 I 25,846(nB)
<0.0020 1 <0.0020 1
<0.0002 1 <0.0002 1
<0.001 1 <0.001 1
<0.005 1 <0.005 1
1,2 <0.0004 1 <0.0004 1
<0.020 1 <0.020 1
Q@ ) <0.010 1 <0.010 1
<0.06 1 <0.06 1
<0.06 1 <0.06 1
<0.001 1 <0.001 1
<0.002 1 <0.002 1
<1.00 1
03 1 06 03 04 365
10 1 <1.0 1
1,1,1 <0.001 1 <0.001 1
t (MTBE) <0.002 1 <0.002 1
( 03 1 <03 1
( <1 1 <1 1
( ) -23 1 -24 1
1 1 1 1
1,1 <0.0020 1 <0.0020 1
) 273 51 158 12 271 4.7 148 12
V) (50mm
(BOD)
(cop)
(n/ml)
(8S)

23



24(2012) )
1 1
15 - 074 15 - 074 15 - 074
[ ] 04 - 00 [ ] 05 - 00 [ ] 06 - 00
[ 1 [ 1 [ 1
[ 1 [ [ 1
[1 1 166 (B) [1 ] 2,430 (nB) [1 I 870(nB)
<0.0020 1 <0.0020 1
<0.0002 1 <0.0002 1
<0.001 1 <0.001 1
<0.005 1 <0.005 1
1,2 <0.0004 1 <0.0004 1
<0.020 1 <0.020 1
Q@ ) <0010 1 <0.010 1
<0.06 1 <0.06 1
<0.06 1 <0.06 1
0.001 1 0.001 1
0.003 1 0.003 1
0.4 1 0.3 1
20 1 20 1
1,1,1 <0.001 1 <0.001 1
t (MTBE) <0.002 1 <0.002 1
( 0.7 1 11 1
( <1 1 <1 1
( ) -17 1 -17 1
0 1 0 1
1,1 <0.0020 1 <0.0020 1
) 29.0 5.0 15.8 12 285 5.8 15.7 12
V) (50mm
(BOD)
(CoD)
(n/ml)
(8S)

24



24(2012) )
] ]
15 074 15 074 15 074
[ ] 07 - 00 [ ] 08 - 00 [ ] 09 - 00
[ [ ] [
[ 1 [ [ ]
[1 1 4,022 (m8) [1 ] 3,689 (nB) [1 ] 1,326 (mB)
<0.0020 1 <0.0020 1 <0.0020 1
<0.0002 1 <0.0002 1 <0.0002 1
<0.001 1 <0.001 1 <0.001 1
<0.005 1 <0.005 1 <0.005 1
1,2 <0.0004 1 <0.0004 1 <0.0004 1
<0.020 1 <0.020 1 <0.020 1
@ ) <0.010 1 <0.010 1 <0.010 1
<0.06 1 <0.06 1 <0.06 1
<0.06 1 <0.06 1 <0.06 1
0.001 1 0.001 1 0.001 1
<0.002 1 <0.002 1 <0.002 1
0.3 1 0.4 1 0.2 1
1.0 1 10 1 10 1
1,1,1 <0.001 1 <0.001 1 <0.001 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( 05 1 0.7 1 0.5 1
( <1 1 <1 1 <1 1
( ) -22 1 -23 1 -20 1
1 1 1 1 0 1
1,1 <0.0020 1 <0.0020 1 <0.0020 1
) 275 51 154 12 279 5.8 158 12 305 41 16.2 12
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)

25



24(2012) )
] [ ]
15 074 15 074 15 074
[ ] 10 - 00 [ ] 11 - 00 [ ] 12 - 00
[ [ ] [
[ 1 [ [ ]
[1 1 1,599 (mB) [1 ] 739(nB) [1 ] 1,019 (mB)
<0.0020 1 <0.0020 1 <0.0020 1
<0.0002 1 <0.0002 1 <0.0002 1
<0.001 1 <0.001 1 <0.001 1
<0.005 1 <0.005 1 <0.005 1
1,2 <0.0004 1 <0.0004 1 <0.0004 1
<0.020 1 <0.020 1 <0.020 1
@ ) <0.010 1 <0.010 1 <0.010 1
<0.06 1 <0.06 1 <0.06 1
<0.06 1 <0.06 1 <0.06 1
<0.001 1 <0.001 1 0.001 1
<0.002 1 <0.002 1 0.004 1
<1.00 1
0.3 1 0.2 1 0.2 1
6.0 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
( 0.7 1 <0.3 1 0.7 1
( <1 1 <1 1 <1 1
( ) -09 1 -12 1 -14 1
0 1 0 1 0 1
1,1 <0.0020 1 <0.0020 1 <0.0020 1
) 26.0 438 139 12 245 6.4 151 12 29.7 8.0 179 12
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)

26



24(2012) )
] [ ]
15 074 15 074 15 074
[ ] 13 - 00 [ 1 14 - 00 [ ] 16 - 00
[ [ ] [
[ 1 [ [ ]
[1 1 212 (mB) [1 ] 122(B) [1 ] 267 (nB)
<0.0020 1 <0.0020 1 <0.0020 1
<0.0002 1 <0.0002 1 <0.0002 1
<0.001 1 <0.001 1 <0.001 1
<0.005 1 <0.005 1 <0.005 1
1,2 <0.0004 1 <0.0004 1 <0.0004 1
<0.020 1 <0.020 1 <0.020 1
@ ) <0.010 1 <0.010 1 <0.010 1
<0.06 1 <0.06 1 <0.06 1
<0.06 1 <0.06 1 <0.06 1
<0.001 1 <0.001 1 0.001 1
<0.002 1 <0.002 1 <0.002 1
0.1 1 0.2 1 0.1 1
3.0 1 20 1 30 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 0.7 1
( <1 1 <1 1 <1 1
( ) -15 1 -17 1 -34 1
85 1 42 1 0 1
1,1 <0.0020 1 <0.0020 1 <0.0020 1
) 27.1 42 149 12 285 3.6 149 12 275 35 148 12
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)

27



24(2012)

1

775 (m8)

(m8)

[1

1 1796(n8)

1,2

<0.0020
<0.0002
0.002
<0.005
<0.0004

@

<0.020
<0.010
<0.06
<0.06
0.001

<0.001

02
4.0
<0.001

I I

03 02 02

12

(MTBE)

<0.002
09

<1
-36

0

I

1,1

)
w)y

(50mm

(BOD)

28.1

<0.0020
57 159

25.0 45 140

12

(n/ml)

(89)

(CoD)

28



24(2012) )
[ 1 [ [ 1
15 - 080 15 - 086 15 - 090
[ 1 02 - 00 [ ] 01 - 00 [ ] 01 - 00
[ 1 [ 1 [ 1
[ [ [ 1
1 1 1,796 () [1 ] 7,000 (m8) 1 ] 2,540 (B)
1,2
@ )
0.3 0.2 0.2 12 0.3 0.1 0.2 12 0.6 0.3 <0.5 13
1,1,1
t (MTBE)
(
(
( )
1,1
) 25.0 45 14.0 12 28.0 6.0 159 12 245 3.0 13.0 13
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

29



24(2012) )
[ 1 [ [ 1
15 - 090 15 - 090 15 - 090
[ 1 02 - 00 [ ] 03 - 00 [ 1 04 - 00
[ 1 [ 1 [ 1
[ [ [ 1
1 1 202 (n8) [1 ] 1,540 (m8) 1 ] 636(8)
1,2
@ )
0.4 0.2 <0.4 12 04 0.2 <04 12 05 0.2 <04 12
1,1,1
t (MTBE)
(
(
( )
1,1
( ) 25.1 5.0 14.0 12 251 5.0 14.0 12 21.8 55 14.0 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

30



24(2012) )
[ 1 [ [ 1
15 - 091 15 - 091 15 - 092
[ 1 01 - 00 [ 1 02 - 00 [ ] 01-01
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 1,806 (8) [1 ] 200 () 1 1 2852(nd)
1,2
@ )
0.6 03 <04 12 0.4 02 <04 12 04 03 <04 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 29.5 20 17.0 12 25.0 75 16.0 12 20.2 104 15.0 12
uv) (50mm )
(BOD)
(coD)
(n/ml)
(SS)

31



24(2012) )
[ 1 [ [ 1
15 - 093 15 - 093 15 - 093
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ 1 [ 1 [ 1
[ [ [ 1
1 ] 1,064 () [1 ] 483(mB) 1 ] 630(n8)
1,2
@ )
0.6 0.2 <0.4 12 1.0 0.2 <0.8 14 0.3 0.2 <0.3 12
1,1,1
t (MTBE)
(
(
( )
1,1
( ) 235 5.9 14.0 12 265 5.0 15.0 15 27.0 54 15.0 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

32



24(2012) )
[ 1 [ [ 1
15 - 095 15 - 095 15 - 095
[ ] 01 - 01 [ ] 01 - 02 [ 1 02 - 00
[ 1 [ 1 [ 1
[ [ [ 1
1 1 10,744 (md) [1 ] 6,506 (m8) 1 ] 3,342 (mB)
1,2
@ )
0.4 0.2 0.3 12 04 0.2 0.3 12 0.3 0.1 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 27.8 6.0 16.5 12 278 6.0 16.5 12 24.8 45 14.0 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

33



24(2012) )
[ 1 [ [ 1
15 - 095 15 - 097 15 - 097
[ ] 03 - 00 [ ] 02 - 00 [ ] 03 - 00
[ 1 [ 1 [ 1
[ [ [ 1
1 1 1,014 () 1 1 671 (n8) 1 ] 3,131 (mB)
1,2
@ )
0.4 0.2 0.3 12 04 0.1 0.2 12 0.3 0.3 03 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 25.8 7.3 15.9 12 27.0 1.0 14.0 12 29.5 3.0 15.0 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

34



24(2012) )
[ [ [
15 - 098 15 - 098 15 - 099
[ ] 01 - 00 [ ] 02 - 00 [ ] 01 - 00
[ 1 [ 1 [ 1
[ [ [
[1 ] 3,731 () 1 1 990 (n8) 1 1 21,666(md)
1,2
@ )
<0002 <0.002 <0.002 4
04 02 03 12 03 02 02 12 05 04 04 12
1,1,1
t (MTBE)
(
(
( ) -26 -28 -27 4
<0 <0 <0 4
1,1
() 220 75 14.0 12 230 65 14.0 12 275 30 11.2 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

35



24(2012) )
[ 1 [ [ 1
15 - 099 15 - 099 15 - 099
[ 1 02 - 00 [ ] 03 - 00 [ 1 04 - 00
[ 1 [ 1 [ 1
[ [ [ 1
1 1 1,156 () 1 1 36 (8) 1 ] 32 (nB)
1,2
@ )
0.4 0.2 0.3 12 0.3 0.2 0.2 12 0.4 0.2 03 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 21.0 6.0 12.0 12 220 4.0 112 12 19.0 5.0 11.0 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

36



24(2012) )
[ [ [ 1
15 - 099 15 - 099 15 - 099
[ 1 05 - 00 [ ] 06 - 00 [ 1 07 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 1 99 (m8) [1 1 197 (8) [1 1 2(mB)
1,2
@ )
05 0.3 0.4 12 0.3 0.2 0.2 12 0.3 0.2 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 150 75 9.8 12 19.0 3.0 110 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

37



24(2012) )
[ 1 [ [ 1
15 - 099 15 - 099 15 - 099
[ 1 08 - 00 [ 1 09 - 00 [ 1 10 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 1 3(m8) [1 1 41 (m8) 1 1 12 (n®)
1,2
@ )
04 0.2 0.2 12 0.4 02 0.3 12 04 0.2 0.3 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 17.0 5.0 11.0 12 26.0 40 125 12 26.5 40 12.6 12
uv) (50mm )
(BOD)
(coD)
(n/ml)
(SS)

38



24(2012) )
[ 1 [ [ 1
15 - 099 15 - 099 15 - 100
[ ] 11 - 00 [ ] 12 - 00 [ ] 01 - 01
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 193 () 1 1 12 (nB) 1 ] 1,761 (n8)
1,2
@ )
05 0.1 0.3 12 0.3 0.2 0.2 12 0.3 0.2 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 26.0 4.0 13.0 12 15.0 4.0 9.6 12 21.0 9.0 151 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

39



24(2012) )
[ 1 [ [ 1
15 - 100 15 - 100 15 - 100
[ 1 01 - 02 [ ] 01 - 03 [ 1 01 - 04
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 6,360 (m8) [1 ] 1,531 () 1 ] 1,358 ()
1,2
@ )
0.3 0.2 0.2 12 0.2 02 0.2 12 0.2 0.1 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 21.0 9.0 151 12 29.0 6.1 16.4 12 25.7 6.1 16.1 12
uv) (50mm )
(BOD)
(coD)
(n/ml)
(SS)

40



24(2012) )
[ 1 [ [ 1
15 - 100 15 - 100 15 - 100
[ ] 01 - 05 [ 1 01 - 06 [ ] 01 - 07
[ 1 [ 1 [ 1
[ [ [ 1
I ] 744 (1) [t ] 304 () I ] (%)
1,2
@ )
0.3 0.1 0.2 12 0.3 02 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 279 5.4 155 12 230 6.2 14.1 12
uv) (50mm )
(BOD)
(cop)
(n/ml)
(SS)

41



24(2012) )
[ 1 [ [ 1
15 - 100 15 - 100 15 - 103
[ ] 01 - 08 [ ] 01 - 09 [ ] 01 - 01
[ 1 [ 1 [ 1
[ [ [ 1
1 1 1,701 (8) 1 1 1,701 () 1 1 10,360(m8)
1,2
@ )
0.2 0.1 0.2 12 0.2 0.2 0.2 12 05 0.2 03 12
1,1,1
t (MTBE)
(
(
( )
1,1
( ) 25.0 7.2 154 12 15.1 8.2 112 12 18.0 9.8 135 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

42



24(2012)

]
15 103 15 103 15 103
[ ] 01 - 02 [ ] 01 - 03 [ ] 02 - 01
[ [ ] [
[ [ [ ]
[1 1 10,360 (mB) [1 ] 10,360(nB) [1 ] 2,681 (mB)
<0.0002 1 <0.0020 1
<0.0002 1 <0.0002 1
<0.001 1 <0.001 1
<0.005 1 <0.005 1
1,2 <0.0004 1 <0.0004 1
<0.040 1 <0.020 1
Q@ ) <0010 1 <0.010 1
<0.06 1 <0.06 1
<0.06 1 <0.06 1
<0.001 1 <0.001 1
<0.002 1 <0.002 1
0.5 0.3 0.4 12 04 02 0.3 12 0.5 0.2 04 12
26.0 1 10 1
1,1,1 <0.001 1 <0.001 1
t (MTBE) <0.002 1 <0.002 1
( 0.9 1 08 1
( <1 1 <1 1
( ) -20 1 -03 1
14 1 4 1
1,1 <0.0100 1 <0.0020 1
) 24.6 6.5 148 12 21.0 8.8 144 12 29.0 43 155 12
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)

43



24(2012) )
[ 1 [ [ 1
15 - 103 15 - 104 15 - 104
[ ] 02 - 05 [ ] 01 - 00 [ 1 02 - 00
[ 1 [ 1 [ 1
[ 1 [ [ 1
1 1 (m8) [1 ] 1,836 (m8) 1 ] 528 (n8)
1,2
@ )
1.0 0.6 0.7 12 0.6 0.3 0.4 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 25.0 5.0 14.0 12 200 55 120 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

a4



24(2012)

1

8,000 (8)

1

1,847 (n8)

1 9728(nB)

1,2

<0.0015
<0.0002
<0.001
<0.005
<0.0004

Q@

<0.040
<0.010
<0.06

<0.001

I A

05

04

<0.5

12

05

04

<0.5

12

<0.002

0.00 0.00 0.00
04 02 03
130

<0.030

N P e

36

a

(MTBE)

<0.002
07

<1
-2.6

0

1,1

)
w)

(50mm

(BOD)

<0.0100
255 55 15.0

B

/nl)

(58)

(CoD)

45



24(2012)

]
15 106 15 106 15 106
[ ] 02 - 00 [ ] 03 - 00 [ ] 04 - 00
[ ] [ ] [ ]
[ [ [ ]
[1 1 2,443 (mB) [1 ] 8,319 (nB) [1 ] 12 (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
@ ) <0.010 1 <0.010 1 <0.010 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 0.00 0.00 2 0.00 0.00 0.00 2 0.00 0.00 0.00 2
0.4 0.2 0.3 365 04 02 0.3 365 04 0.2 0.3 365
4.0 1 70 1 30 1
1,1,1 <0.030 1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( 0.6 1 0.8 1 0.6 1
( <1 1 <1 1 <1 1
( ) -27 1 -23 1 -01 1
0 1 0 1 0 1
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 24.0 5.0 130 13 245 6.5 143 12 255 5.0 147 12
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)

46



24(2012) )
] ] ]
15 108 15 109 15 110
[ ] 01 - 00 [ ] 01 - 00 [ ] 01 - 01
[ [ [ ]
[ 1 [ 1 [ ]
[1 1 11,943 (mB) [1 ] 5,353 (mB) [1 ] 982 (nB)
<0.0002 1 <0.0002 1
<0.0002 1 <0.0002 1
<0.001 1 <0.001 1
<0.005 1 <0.005 1
1,2 <0.0004 1 <0.0004 1
<0.040 1 <0.040 1
@ ) <0.010 1 <0.010 1
<0.06 1 <0.06 1
<0.06 1 <0.06 1
0.003 1 0.004 1
0.017 1 0.012 1
0.1 1 0.3 1 0.3 0.2 0.2 12
2.6 1 19 1
1,1,1 <0.001 1 <0.001 1
t (MTBE) <0.002 1 <0.002 1
( 19 1 22 1
( 2 1 1 1
( ) -12 1 -16 1
0 1
1,1 <0.0020 1 <0.0020 1
) 26.0 60 17.0 12
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)

47



24(2012) )
[ 1 [ [ 1
15 - 110 15 - 110 15 - 110
[ ] 01 - 02 [ ] 01 - 03 [ ] 02 - 01
[ 1 [ 1 [ 1
[ [ [ 1
1 1 5,170 () [1 ] 5,161 (nB) 1 ] 1,063 (m8)
1,2
@ )
0.3 0.2 0.2 12 0.3 0.2 0.3 12 0.3 0.2 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
( ) 27.0 4.0 17.0 12 245 5.0 15.0 12 14.0 13.0 14.0 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

48



24(2012) )
[ 1 [ [ 1
15 - 110 15 - 110 15 - 110
[ 1 02 - 02 [ ] 02 - 03 [ ] 03 - 01
[ 1 [ 1 [ 1
[ [ [ 1
1 1 1,252 (m8) 1 ] 1,252 () 1 ] 3,304 (mB)
1,2
@ )
0.3 0.2 0.3 12 04 0.2 0.3 10 0.2 0.2 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 16.0 105 14.0 12 18.0 11.0 14.0 10 26.0 7.0 17.0 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

49



24(2012) )
[ 1 [ [ 1
15 - 110 15 - 110 15 - 110
[ 1 04 - 00 [ 1 05 - 00 [ 1 06 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 1,620 (n8) [1 ] 1,037 (n8) 1 ] 32 (mB)
1,2
@ )
04 0.2 03 12 0.4 03 0.3 12 0.2 0.2 0.2 13
1,1,1
t (MTBE)
(
(
( )
1,1
) 29.0 25 17.0 12 25.0 7.0 17.0 12 255 50 16.0 13
uv) (50mm )
(BOD)
(coD)
(n/ml)
(SS)
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