23(2011)

[ [ 1 [
09 - 001 09 001 09 - 001
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ 1 [ [ 1
[ [ 1 [
[1 1 11,844 (nB) [1 ] (B) [1 I 43,731(8)
<0.0015 <0.0015 <0.0015 4 <0.0015 <0.0015 <0.0015 4
<0.0002 <0.0002 <0.0002 4 <0.0002 <0.0002 <0.0002 4
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
<0.005 <0.005 <0.005 4 <0.005 <0.005 <0.005 4
1,2 <0.0004 <0.0004 <0.0004 4 <0.0004 <0.0004 <0.0004 4
<0.040 <0.040 <0.040 4 <0.040 <0.040 <0.040 4
2 ) <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
<0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4
<0.00 <0.00 <0.00 4 0.00 0.00 0.00 4
0.3 0.2 03 12 0.3 0.2 0.3 12
<2.0 <2.0 <2.0 12 10.0 4.0 7.0 12
1,1,1 <0.030 <0.030 <0.030 4 <0.030 <0.030 <0.030 4
t (MTBE) <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4
( 15 0.9 12 4 15 12 13 4
( <1 <1 <1 4 <1 <1 <1 4
( ) -11 -13 -13 4 -15 -17 -16 4
0 0 0 4 0 0 0 4
1,1 <0.0020 <0.0020 <0.0020 4 <0.0002 <0.0002 <0.0002 4
) 26.5 75 16.8 12 235 6.0 15.3 12
V) (50mm
(BOD)
(CoD)
(n/ml)
337 27.1 314 12 46.2 36.8 41.9 12

(58)




23(2011)

[ [ 1 [
09 - 001 09 - 001 09 - 001
[ 1 04 - 00 [ ] 05 - 00 [ 1 06 - 00
[ ] [ ] [ ]
[ [ 1 [
[1 1 89,003 (nB) [1 ] 801(nB) [1 1 18 (rB)
<0.0015 <0.0015 <0.0015 4 <0.0015 <0.0015 <0.0015 4 <0.0015 <0.0015 <0.0015 4
<0.0002 <0.0002 <0.0002 4 <0.0002 <0.0002 <0.0002 4 <0.0002 <0.0002 <0.0002 4
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
<0.005 <0.005 <0.005 4 <0.005 <0.005 <0.005 4 <0.005 <0.005 <0.005 4
1,2 <0.0004 <0.0004 <0.0004 4 <0.0004 <0.0004 <0.0004 4 <0.0004 <0.0004 <0.0004 4
<0.040 <0.040 <0.040 4 <0.040 <0.040 <0.040 4 <0.040 <0.040 <0.040 4
Q@ ) <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
<0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4
0.00 0.00 0.00 4 0.00 0.00 0.00 4 0.00 0.00 0.00 4
04 03 03 12 03 0.2 03 12 04 03 04 12
5.0 20 4.0 12 7.0 5.0 6.0 12 5.0 3.0 4.0 12
1,1,1 <0.030 <0.030 <0.030 4 <0.030 <0.030 <0.030 4 <0.030 <0.030 <0.030 4
t (MTBE) <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4
( 18 10 15 4 23 09 15 4 24 12 17 4
( <1 <1 <1 4 <1 <1 <1 4 <1 <1 <1 4
( ) -15 -18 -17 4 -20 -2.1 -2.0 4 -14 -17 -16 4
0 0 0 4 0 0 0 4 0 0 0 4
1,1 <0.0020 <0.0020 <0.0020 4 <0.0020 <0.0020 <0.0020 4 <0.0020 <0.0020 <0.0020 4
) 245 85 16.8 12 225 74 147 12 220 9.0 155 12
V) (50mm
(BOD)
(cop)
(n/ml)
353 25.6 312 12 344 285 312 12 46.3 30.3 374 12

(58)




23(2011) )
[ ] [ [ ]
09 002 09 002 09 002
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ ] [ ] [ ]
[ 1 [ [ ]
[1 1 10,557 (mB) [1 ] 917 (n8) [1 ] 18,091(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
<0.06 1 <0.06 1 <0.06 1
<0.001 1 <0.001 1 <0.001 1
<0.002 1 <0.002 1 <0.002 1
<1.00 1 <1.00 1 <1.00 1
0.4 0.2 0.3 12 04 02 0.4 12 04 0.2 0.3 12
6.0 1 70 1 20 1
1,1,1 <0.030 1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( 11 1 0.9 1 0.9 1
( <1 1 <1 1 <1 1
( ) -13 1 -12 1 -03 1
29 1 17 1 120 1
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 237 104 172 12 25.6 104 183 12 247 6.2 16.6 12
V) (50mm
(BOD)
(CoD)
(n/nml)

(58)




23(2011) )
[ 1 [ [ 1
09 - 002 09 - 002 09 - 002
[ ] 04 - 00 [ ] 06 - 00 [ ] 07 - 00
[ 1 [ 1 [ 1
[ 1 [ [ 1
[1 1 3,630 (m8) [1 1 5249 (n8) 1 1 ()
<0.0015 1 <0.0015 1
<0.0002 1 <0.0002 1
0.001 1 <0.001 1
<0.005 1 <0.005 1
1,2 <0.0004 1 <0.0004 1
<0.040 1 <0.040 1
Q@ ) <0.010 1 <0.010 1
<0.06 1 <0.06 1
<0.06 1 <0.06 1
<0.001 1 <0.001 1
<0.002 1 <0.002 1
<1.00 1 <1.00 1
0.4 0.2 0.4 12 04 03 03 12
7.0 1 30 1
1,1,1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1
( 0.9 1 0.9 1
( <1 1 <1 1
( ) -12 1 -08 1
17 1 89 1
1,1 <0.0100 1 <0.0100 1
) 256 104 183 12 256 8.1 176 12
V) (50mm
(BOD)
(cop)
(n/ml)

(58)




23(2011) )
[ ] [ [ ]
09 002 09 002 09 004
[ ] 08 - 00 [ 1 09 - 00 [ ] 01 - 00
[ ] [ ] [ ]
[ 1 [ [ ]
[1 1 1,254 (mB) [1 ] 19,057(nB) [1 ] 8,475 (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
@ ) <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 0.005 1
<1.00 1 <1.00 1 <1.00 1
0.4 0.3 0.4 12 04 02 0.4 12 0.5 0.3 04 12
70 1 70 1 <2.0 1
1,1,1 <0.030 1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( 0.8 1 0.9 1 16 1
( <1 1 <1 1 <1 1
( ) -14 1 -12 1 -15 1
10 1 17 1 22 1
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 254 9.3 179 12 25.6 104 183 12 246 6.8 156 12
V) (50mm
(BOD)
(CoD)
(n/nml)

(58)




23(2011)

(m8)

(m8)

(m8)

1,2
@ )
1,1,1
t (MTBE)
(
(
( )
1,1
)
uv) (50mm )
(BOD)
(CoD)
(n/ml)

(89)




23(2011) )
[ ] [ ] [ ]
09 006 09 006 09 006
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ ] [ [
[ 1 [ 1 [ ]
[1 1 201 (mB) [1 ] 719(n8) [1 ] 1,991 (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
<0.06 1 <0.06 1 <0.06 1
<0.001 1 <0.001 1 <0.001 1
<0.002 1 <0.002 1 <0.002 1
<1.00 1 <1.00 1 <1.00 1
0.3 0.2 0.3 12 04 03 0.4 2 04 0.2 0.3 2
4.0 1 <2.0 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
( 12 1 12 1 12 1
( <1 1 <1 1 <1 1
( ) -20 1 -10 1 -11 1
0 1 2 1 7 1
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 220 30 114 12
V) (50mm
(BOD)
(CoD)
(n/nml)

(58)




23(2011) )
[ ] [ [ ]
09 006 09 006 09 006
[ ] 04 - 00 [ ] 05 - 00 [ ] 06 - 00
[ ] [ ] [ ]
[ 1 [ [ ]
[1 1 480 () [1 ] 13,252(nB) [1 ] 7,750 (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
<0.06 1 <0.06 1 <0.06 1
<0.001 1 <0.001 1 <0.001 1
<0.002 1 <0.002 1 <0.002 1
<1.00 1 <1.00 1 <1.00 1
0.3 0.2 0.3 12 04 02 0.3 12 04 0.2 0.3 12
5.0 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
( 12 1 12 1 12 1
( <1 1 <1 1 <1 1
( ) -11 1 -10 1 -10 1
20 1 2 1 2 1
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 28.0 6.0 16.8 12 26.0 4.0 148 12 26.0 4.0 148 12
V) (50mm
(BOD)
(CoD)
(n/nml)

(58)




23(2011) )
[ ] [ [ ]
09 007 09 007 09 007
[ ] 01 - 01 [ ] 01 - 02 [ ] 02 - 00
[ ] [ ] [ ]
[ 1 [ [ ]
[1 1 4,976 (n8) [1 ] 2,944 (rB) [1 ] 943 (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
@ ) <0.010 1 <0.010 1 <0.010 1
<0.06 1 <0.06 1 <0.06 1
<0.06 1 <0.06 1 <0.06 1
<0.001 1 <0.001 1 <0.001 1
<0.002 1 <0.002 1 <0.002 1
<1.00 1 <1.00 1 <1.00 1
0.4 0.3 0.4 12 05 01 0.4 12 04 0.2 0.3 12
<2.0 1 <2.0 1 20 1
1,1,1 <0.030 1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( 0.6 1 0.5 1 0.8 1
( <1 1 <1 1 <1 1
( ) -16 1 -13 1 -0.7 1
10 1 5 1 29 1
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 188 71 116 12 159 3.7 9.9 12 16.3 4.7 104 12
V) (50mm
(BOD)
(CoD)
(n/nml)

(58)




23(2011)

[ [ [ ]
09 007 09 007 09 007
[ ] 03 - 00 [ ] 04 - 00 [ ] 05 - 00
[ ] [ ] [ ]
[ [ [ ]
[1 1 538 (1mB) [1 ] 637 (n8) [1 ] 227 (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
@ ) <0.010 1 <0.010 1 <0.010 1
<0.06 1 <0.06 1 <0.06 1
<0.06 1 <0.06 1 <0.06 1
<0.001 1 <0.001 1 <0.001 1
<0.002 1 <0.002 1 <0.002 1
<1.00 1 <1.00 1 <1.00 1
0.7 0.3 0.4 12 0.6 01 0.3 12 04 0.1 0.3 12
70 1 3.0 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
( 0.9 1 0.8 1 0.9 1
( <1 1 <1 1 <1 1
( ) -19 1 -16 1 -14 1
4 1 8 1 8 1
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 234 9.3 158 12 234 6.0 138 12 195 74 133 12
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)

10



23(2011) )
[ ] [ [ ]
09 - 007 09 - 007 09 - 007
[ ] 06 - 00 [ ] 07 - 00 [ ] 08 - 00
[ ] [ ] [ ]
[ 1 [ [ ]
1 ] (n8) [ 1 1,.342(m) [1 ] 136(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
<0.040 1 <0.040 1
Q@ ) <0.010 1 <0.010 1
<0.06 1 <0.06 1
<0.06 1 <0.06 1
<0.001 1 <0.001 1
<0.002 1 <0.002 1
<1.00 1 <1.00 1
04 0.2 03 12 05 02 03 12
<2.0 1 <2.0 1
1,1,1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1
( 08 1 08 1
( <1 1 <1 1
( ) -18 1 -19 1
4 1 5 1
1,1 <0.0100 1 <0.0100 1
) 156 8.1 117 12 197 42 116 12
V) (50mm
(BOD)
(cop)
(n/ml)
(8S)

11



23(2011)

[ [ ] [ ]
09 007 09 008 09 008
[ ] 09 - 00 [ ] 01 - 00 [ ] 02 - 00
[ ] [ [
[ [ 1 [ ]
[1 1 219 (mB) [1 ] 6,413 (mB) [1 ] 3,872(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 <0.020 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
<1.00 1
0.6 0.2 0.4 12 0.3 1 0.3 1
20 1 70 1 4.0 1
1,1,1 <0.030 1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( 0.6 1 14 1 0.8 1
( <1 1 <1 1 0 1
( ) -17 1 -25 1 -17 1
15 1
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 154 57 116 12
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)

12



23(2011) )
[ ] [ ] [ ]
09 008 09 008 09 008
[ ] 03 - 00 [ ] 04 - 00 [ ] 05 - 00
[ [ [
[ 1 [ 1 [ ]
[1 1 5,565 (1mB) [1 ] 5,566 (1mB) [1 ] 4,230 (n8)
<0.0015 1 <0.0015 1 <0.0015 1
<0.0002 1 <0.0002 1 <0.0002 1
<0.001 1 <0.001 1 <0.001 1
<0.005 1 <0.005 1 <0.005 1
1,2 <0.0004 1 <0.0004 1 <0.0004 1
<0.020 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
0.2 1 0.3 1 04 1
8.0 1 20 1
1,1,1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1
( 15 1 12 1
( 0 1 0 1
( ) -18 1 -21 1 -13 1
1,1 <0.0100 1 <0.0100 1 <0.0100 1
)
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)

13



23(2011) )
[ 1 [ [ 1
09 - 009 09 - 009 09 - 009
[ 1 01 - 01 [ ] 02-o01 [ ] 03 - 01
[ 1 [ 1 [ 1
[ 1 [ [ 1
[1 1 11,028(mB) [1 ] 1,634 (8) 1 ] 3,650 (B)
<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
<1.00 1
0.2 1 0.3 1 0.2 1
1,1,1
t (MTBE)
(
(
( )
1,1
) 289 9.8 19.2 12 288 9.4 189 12 27.1 105 187 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(SS)

14



23(2011) )
[ 1 [ [ 1
09 - 009 09 - 009 09 - 009
[ 1 04 - 01 [ ] 05 - 01 [ ] 06 - 01
[ 1 [ 1 [ 1
[ 1 [ [ 1
[1 1 13153(m) [1 ] 1,288 (m8) ¥ 1 1,244 ()
<0.005 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
0.3 1 0.3 1 0.2 1
1,1,1
t (MTBE)
(
(
( )
1,1
) 24.4 12.3 18.2 12 282 74 183 12 24.2 10.0 180 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(SS)

15



23(2011) )
[ 1 [ [ 1
09 - 009 09 - 009 09 - 009
[ ] 07 - 01 [ ] 08-o01 [ ] 09 - 01
[ 1 [ 1 [ 1
[ 1 [ [ 1
1 1 3,431 () 1 ] 1,242 () 1 ] 2,900 (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
0.1 1 0.1 1 0.1 1
1,1,1
t (MTBE)
(
(
( )
1,1
) 27.3 10.0 185 12 217 73 176 12 26.3 10.0 183 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

16



23(2011) )
[ 1 [ [ 1
09 - 009 09 - 009 09 - 009
[ ] 10 - 01 [ ] 11 -0 [ ] 12 - 01
[ 1 [ 1 [ 1
[ 1 [ [ 1
1 1 874 () 1 1 922(mB) 1 ] 2,062 (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
0.3 1 0.2 1 0.2 1
1,1,1
t (MTBE)
(
(
( )
1,1
( ) 215 10.7 15.9 12 25.4 10.3 176 12 26.5 7.0 16.9 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

17



23(2011) )
[ ] [ [ ]
09 010 09 010 09 010
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ ] [ ] [
[ 1 [ [ ]
[1 1 6,554 (1mB) [1 ] 1,393 (mB) [1 ] 379(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
@ ) 0.020 1 0.020 1 0.020 1
<0.06 1 <0.06 1 <0.06 1
<0.06 1 <0.06 1 <0.06 1
<0.001 1 <0.001 1 <0.001 1
<0.002 1 <0.002 1 <0.002 1
0.5 0.2 0.3 12 04 02 0.3 12 0.5 0.2 04 12
5.0 1 6.0 1 10.0 1
1,1,1 <0.030 1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( 0.6 1 0.8 1 10 1
( <1 1 <1 1 <1 1
( ) -15 1 -16 1 -19 1
30 1 25 1 0 1
1,1 <0.0020 1 <0.0020 1 <0.0020 1
) 29.5 53 16.7 12 28.0 6.7 16.7 12 285 85 170 12
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)

18



23(2011) )
[ ] [ [ ]
09 010 09 010 09 010
[ ] 04 - 00 [ ] 05 - 00 [ ] 06 - 00
[ ] [ ] [
[ 1 [ [ ]
[1 1 298 (mB) [1 ] 2,193(mB) [1 ] 189(1rB)
<0.0015 1 <0.0015 1 <0.0015 1
<0.0002 1 <0.0002 1 <0.0002 1
<0.001 1 <0.001 1 <0.001 1
<0.005 1 <0.005 1 <0.005 1
1,2 <0.0004 1 <0.0004 1 <0.0004 1
<0.020 1 <0.020 1 <0.020 1
@ ) 0.020 1 0.020 1 0.020 1
<0.06 1 <0.06 1 <0.06 1
<0.06 1 <0.06 1 <0.06 1
<0.001 1 <0.001 1 <0.001 1
<0.002 1 <0.002 1 <0.002 1
0.5 0.2 0.3 12 05 02 0.4 12 0.7 0.3 04 12
<2.0 1 <2.0 1 120 1
1,1,1 <0.030 1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( 0.7 1 0.8 1 0.9 1
( <1 1 <1 1 <1 1
( ) -11 1 -11 1 -17 1
24 1 52 1 110 1
1,1 <0.0020 1 <0.0020 1 <0.0020 1
) 29.0 71 16.8 12 285 9.4 16.2 12 295 838 164 12
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)

19



23(2011) )
[ 1 [ 1 [
09 - 013 09 - 013 09 - 013
[ ] 01 - 00 [ 1 02 - 00 [ ] 03 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [
[1 1 2,539 (mB) [1 ] 23,039(B) [1 ] 16,618(1B)
<0.0015 <0.0015 <0.0015 4 <0.0015 <0.0015 <0.0015 8 <0.0015 <0.0015 <0.0015 8
<0.0002 <0.0002 <0.0002 4 <0.0002 <0.0002 <0.0002 8 <0.0002 <0.0002 <0.0002 8
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 8 <0.001 <0.001 <0.001 8
<0.005 <0.005 <0.005 4 <0.005 <0.005 <0.005 8 <0.005 <0.005 <0.005 8
1,2 <0.0004 <0.0004 <0.0004 4 <0.0004 <0.0004 <0.0004 8 <0.0004 <0.0004 <0.0004 8
<0.040 <0.040 <0.040 4 <0.040 <0.040 <0.040 8 <0.040 <0.040 <0.040 8
Q@ ) <0.010 <0.010 <0.010 4 <0.010 <0.010 <0.010 8 <0.010 <0.010 <0.010 8
<0.06 <0.06 <0.06 4 <0.06 <0.06 <0.06 8 <0.06 <0.06 <0.06 8
<0.06 <0.06 <0.06 4 <0.06 <0.06 <0.06 8 <0.06 <0.06 <0.06 8
0.001 <0.001 <0.001 4 0.002 <0.001 <0.001 8 0.001 <0.001 <0.001 8
0.004 <0.002 <0.002 4 0.007 <0.002 0.002 8 0.004 <0.002 <0.002 8
<0.10 <0.10 <0.10 4 <0.10 <0.10 <0.10 8 <0.10 <0.10 <0.10 8
06 03 05 366 0.7 04 06 1098 0.6 02 05 1098
4.0 35 37 4 45 35 39 8 5.0 35 41 8
1,1,1 <0.030 <0.030 <0.030 4 <0.030 <0.030 <0.030 8 <0.030 <0.030 <0.030 8
t (MTBE) <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 8 <0.002 <0.002 <0.002 8
( 0.7 <0.3 05 12 17 0.6 10 24 15 0.4 0.9 24
( <1 <1 <1 4 <1 <1 <1 8 <1 <1 <1 8
( ) -11 -17 -14 12 -0.9 -18 -13 24 -0.9 -15 -12 24
25 4 17 4 20 0 5 8 26 0 6 8
1,1 <0.0100 <0.0100 <0.0100 4 <0.0100 <0.0100 <0.0100 8 <0.0100 <0.0100 <0.0100 8
) 26.7 8.9 187 12 26.9 8.1 176 24 253 83 177 24
) (50mm 0.033 0.007 0.013 12 0.061 0.021 0.035 24 0.039 0.014 0.028 24
(BOD)
(Cob)
(n/ml)
437 246 393 12 46.7 186 351 24 47.2 29.6 41.0 24
(58)
115 16 3.0 12 240 72 152 24 248 8.1 14.6 24

20



23(2011) )
[ [ [ 1
09 - 016 09 - 016 09 - 016
[ 1 01 - 01 [ ] 02-o01 [ ] 03 - 01
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 1,066 (1v8) [1 ] 664 (1B) ¥ 1 790(B)
1,2
@ )
0.3 0.2 0.3 12 04 0.2 0.3 12 0.3 0.1 03 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 24.0 9.0 17.3 12 23.0 11.0 17.4 12 26.0 9.0 17.0 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(SS)

21



23(2011) )
[ [ [ 1
09 - 016 09 - 016 09 - 016
[ 1 04 - 01 [ ] 06 - 01 [ ] 07 - 01
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 862 (1B) [1 1 12,668(m) ¥ 1 524 (B)
1,2
@ )
0.4 0.2 0.3 12 04 0.1 0.3 12 0.4 0.2 03 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 18.0 10.0 15.7 12 26.0 8.0 17.8 12 24.0 5.0 15.6 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(SS)

22



23(2011) )
[ [ [
09 - 016 09 - 017 09 - 017
[ 1 08 - 01 [ ] o1 - 00 [ ] 02 - 00
[ 1 [ 1 [ 1
[ [ [
[1 ] 866 (1B) [1 ] 1,168 (m8) ¥ 7,122(vB)
<0.0015 1
<0.0002 1
<0.001 1
<0.005 1
1,2 <0.0004 1
<0.020 1
Q@ ) 0.040 1
<0.001 1
<0.002 1
0.4 0.2 0.3 12 <0.4 <0.3 <04 12 0.4 0.3 03 12
50 1
1,1,1 <0.030 1
t (MTBE) <0.002 1
(
( <1 1
( ) -1.0 1
68 1
1,1 <0.0100 1 <0.0100 1
( ) 240 11.0 176 12 17.1 11.0 15.7 12 238 57 144 12
V) (50mm
(BOD)
(cop)
(n/nl)
(ED)

23



23(2011) )
[ 1 [ 1 [
09 - 017 09 - 017 09 - 017
[ 1 03 - 00 [ ] 04 - 00 [ ] 05 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [
[1 ] 742 (mB) [1 ] 2,344 (8) ¥ 1 1,345 ()
1,2
@ )
0.4 0.3 0.3 12 04 0.2 0.3 12 0.4 0.3 03 12
1,1,1
t (MTBE)
(
(
( )
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 235 85 16.0 12 241 9.6 16.3 12 21.8 10.1 15.8 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(SS)

24



23(2011) )
[ 1 [ 1 [
09 - 017 09 - 017 09 - 017
[ 1 06 - 00 [ ] 07 - 00 [ ] 08 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [
[1 ] 1,019 (mB) [1 ] 49 (n8) ¥ 297 (B)
1,2
@ )
05 0.3 0.3 12 04 0.1 0.3 12 0.4 0.2 03 12
1,1,1
t (MTBE)
(
(
( )
1,1 <0.0100 1 <0.0100 1 <0.0100 1
( ) 24.0 77 154 12 18.7 9.2 14.2 12 21.9 7.2 14.0 12
V) (50mm )
(BOD)
(cop)
(n/ml)
(SS)
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23(2011) )
[ [
09 - 018 09 - 018 09 - 020
[ ] 01 - 01 [ ] 02 - 01 [ ] 01 - 00
[ 1 [ 1 [ 1
[ [ [
[1 1 2,105 (mB) [1 ] 2,820(mB) [1 ] 10,925(rB)
1,2
Q@ )
0.4 0.4 0.4 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 26.0 55 152 12 185 124 151 12 230 7.0 15.8 12
V) (50mm )
(BOD)
(CoD)
(n/ml)
(59
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23(2011) )
[ [ [
09 - 020 09 - 020 09 - 020
[ 1 02 - 00 [ ] 03 - 00 [ 1 04 - 00
[ 1 [ 1 [ 1
[ [ [
[1 1 4054 () [1 ] 5,311 (8) 1 1 5880(nd)
1,2
@ )
1,1,1
t (MTBE)
(
(
( )
1,1
) 24.0 10.0 17.6 12 24.0 12.0 17.8 12 26.0 10.0 183 12
(W) (50mm )
(BOD)
(cop)
(n/ml)
(SS)

27



23(2011) )
[ ] [ [ ]
09 021 09 022 09 022
[ ] 01 - 00 [ ] 01 - 00 [ ] 02 - 00
[ [ ] [ ]
[ 1 [ [ ]
[1 1 7,671 (mB) [1 ] 3,941 (nB) [1 ] 318(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 <0.040 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
<0.002 1 <0.002 1 0.005 1
0.3 1 0.5 1 0.1 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
( 13 1 0.6 1 12 1
( <1 1 <1 1 <1 1
( ) <20 1 -16 1 -2.2 1
0 1 1200 1 23 1
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 181 9.0 143 12 26.0 42 156 12
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)
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23(2011) )
[ ] [ [ ]
09 022 09 022 09 022
[ ] 03 - 00 [ ] 04 - 00 [ ] 05 - 00
[ ] [ ] [ ]
[ 1 [ [ ]
[1 1 12,615 (mB) [1 ] 615 (nB) [1 ] 206 (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
@ ) <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
0.4 1 0.4 1 04 1
<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
( 0.8 1 0.6 1 0.6 1
( <1 1 <1 1 <1 1
( ) -24 1 -0.7 1 -11 1
13 1 110 1 32 1
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 26.0 6.2 155 12 234 3.9 14.0 12 249 6.7 156 12
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)
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23(2011) )
[ ] [ [ ]
09 - 022 09 - 022 09 - 022
[ ] 06 - 00 [ ] 07 - 00 [ ] 08 - 00
[ ] [ ] [ ]
[ 1 [ [ ]
[1 1 1,251 (nB) [1 ] 740(B) [1 I 240 (nB)
<0.0015 1 <0.0015 1
<0.0002 1 <0.0002 1
<0.001 1 <0.001 1
<0.005 1 <0.005 1
1,2 <0.0004 1 <0.0004 1
<0.040 1 <0.040 1
Q@ ) <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
05 1 03 1
20 1 5.0 1
1,1,1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1
( 06 1 06 1
( <1 1 <1 1
( ) -13 1 -15 1
57 1 6 1
1,1 <0.0100 1 <0.0100 1
) 229 8.8 16.3 12 225 7.2 145 12
V) (50mm
(BOD)
(cop)
(n/ml)
(8S)
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23(2011) )
[ ] [ [ ]
09 022 09 022 09 022
[ ] 09 - 00 [ ] 10 - 00 [ ] 11 - 00
[ ] [ ] [ ]
[ 1 [ [ ]
[1 1 1,586 (1mB) [1 ] 648 (n8) [1 ] 42 (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
@ ) <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
0.4 1 0.5 1 04 1
16.0 1 13.0 1 6.0 1
1,1,1 <0.030 1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( 11 1 0.6 1 0.9 1
( <1 1 <1 1 <1 1
( ) -18 1 -19 1 -19 1
4 1 150 1 0 1
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 234 4.6 147 12 24.2 9.2 164 12 230 6.8 152 12
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)
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23(2011) )
[ ] [ [ ]
09 022 09 022 09 022
[ ] 12 - 00 [ ] 13 - 00 [ ] 14 - 00
[ ] [ ] [ ]
[ 1 [ [ ]
[1 1 245 (mB) [1 ] 407 (m8) [1 ] 334(nB)
<0.0015 1 <0.0015 1 <0.0015 1
<0.0002 1 0.0009 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
<0.002 1 <0.002 1 <0.002 1
0.4 1 0.1 1 0.2 1
<2.0 1 <2.0 1 110 1
1,1,1 <0.030 1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( 0.8 1 13 1 14 1
( <1 1 <1 1 <1 1
( ) -10 1 -01 1 -16 1
80 1 230 1 5 1
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 243 6.9 147 12 26.1 6.8 175 12 229 6.7 184 12
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)
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23(2011) )
[ ] [ [ ]
09 022 09 022 09 022
[ ] 15 - 00 [ 1 16 - 00 [ 1 17 - 00
[ ] [ ] [ ]
[ 1 [ [ ]
[1 1 97 (m8) [1 ] 335(nB) [1 ] 193(1rB)
<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
<0.06 1 <0.06 1 <0.06 1
0.001 1 0.001 1 <0.001 1
0.002 1 0.003 1 <0.002 1
0.3 1 0.6 1 0.2 1
9.0 1 3.0 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
( 22 1 25 1 14 1
( <1 1 <1 1 <1 1
( ) -24 1 -20 1 -23 1
0 1 2 1 2 1
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 234 38 141 12 243 6.0 152 12 246 55 151 12
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)
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23(2011) )
[ 1 [ 1 [ 1
09 024 09 024 09 024
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ [ [
[ 1 [ 1 [ 1
[1 1 6,319 (B) [1 ] 2,488 () [1 I 1,844 (n8)
<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
<0.002 1 <0.002 1 <0.002 1
0.2 1 0.3 1 0.2 1
16.1 1 16.1 1 74 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 <0.2 1 <0.2 1
( <1 1 <1 1 0 1
( ) -19 1 -22 1 -16 1
1,1 <0.0100 1 <0.0100 1 <0.0100 1
(@)
w) (50mm
(BOD)
(CoD)
(n/ml)
(89)

34



23(2011) )
[ [ [ 1
09 - 025 09 - 027 09 - 027
[ ] 01 - 00 [ ] 01 - 00 [ 1 02 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 1,003 (1) [1 ] 1,076 () 1 ] 864 (n8)
1,2
@ )
0.8 0.3 0.6 12 04 0.2 0.3 365 05 0.2 03 365
1,1,1
t (MTBE)
(
(
( )
1,1
) 20.0 5.0 124 12 18.0 5.0 115 12 16.0 6.0 11.0 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)
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23(2011) )
[ [ [ 1
09 - 027 09 - 027 09 - 027
[ 1 03 - 00 [ ] 04 - 00 [ ] 05 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 3,301 () [1 ] 2,866 (m8) ¥ 1 146 ()
1,2
@ )
0.3 0.2 0.2 365 0.3 0.2 0.2 365 0.2 0.2 0.2 365
1,1,1
t (MTBE)
(
(
( )
1,1
) 23.0 45 135 12 220 6.0 14.0 12 16.0 5.0 105 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(SS)
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23(2011) )
[ [ [ 1
09 - 027 09 - 027 09 - 027
[ 1 06 - 00 [ ] 07 - 00 [ ] 08 - 00
[ 1 [ 1 [ 1
[ [ [ 1
1 1 1,122 () 1 1 1,185(m8) 1 ] 634 (mB)
1,2
@ )
0.3 0.2 0.2 365 0.3 0.2 0.3 365 0.3 0.1 0.2 365
1,1,1
t (MTBE)
(
(
( )
1,1
) 14.0 4.0 9.0 12 220 9.0 155 12 24.0 7.0 15.0 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

37



23(2011) )
[ [ [ 1
09 - 027 09 - 027 09 - 027
[ 1 09 - 00 [ ] 10 - 00 [ ] 11 - 01
[ 1 [ 1 [ 1
[ [ [ 1
1 ] 1,023 () [1 ] 928(mB) 1 ] 336(n8)
1,2
@ )
0.4 0.2 0.2 365 04 0.2 0.3 365 0.3 0.1 03 365
1,1,1
t (MTBE)
(
(
( )
1,1
) 21.0 6.0 135 12 24.0 9.0 16.5 12 17.0 4.0 11.0 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

38



23(2011) )
[ [ [ 1
09 - 027 09 - 027 09 - 027
[ 1 11 - 02 [ ] 12-01 [ 1 12 - 02
[ 1 [ 1 [ 1
[ [ [ 1
1 1 494 () 1 1 1,282 () 1 ] 381(mB)
1,2
@ )
0.4 0.3 0.3 365 0.2 0.2 0.2 365 0.3 0.2 0.2 365
1,1,1
t (MTBE)
(
(
( )
1,1
) 14.0 6.0 10.0 12 17.0 3.0 10.0 12 20.0 4.0 12.0 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)
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23(2011) )
[ [ [ 1
09 - 027 09 - 027 09 - 027
[ ] 12 - 03 [ ] 13 - 00 [ 1 14 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 1 46 (B) [1 1 67 () [1 1 96 (mB)
1,2
@ )
0.2 0.2 0.2 365 05 03 0.4 365 0.3 0.2 03 365
1,1,1
t (MTBE)
(
(
( )
1,1
) 17.0 3.0 10.0 12 25.0 10.0 175 12 22.0 8.0 15.0 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

40



23(2011) )
[ ] [ [ ]
09 028 09 028 09 028
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ [ ] [ ]
[ 1 [ [ ]
[1 1 2,912 (mB) [1 ] 6,832 (mB) [1 ] 864 (B)
<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
<0.002 1 <0.002 1 <0.002 1
0.3 1 0.4 1 04 1
153 1 232 1 125 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 <0.2 1 <0.2 1
( <1 1 <1 1 <1 1
( ) -15 1 -18 1 -15 1
0 1 0 1 0 1
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 23.0 140 18.2 12 28.0 8.0 179 12
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)
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23(2011)

1

1,254 (n8)

1

3,060 (118)

1 5060(nB)

1,2

<0.0002
<0.0002
<0.001
<0.005
<0.0004

Q@

<0.040
<0.010
<0.06
<0.06
<0.001

04

02

03

366

04

02

03

366

<0.002

04 02 03
17
<0.030

i

366

(MTBE)

<0.002
<0.2
<1
-0.6
76

1,1

)
w)

(50mm

(BOD)

<0.0100

B

/nl)

(58)

(CoD)
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23(2011) )
[ ] [ [ ]
09 030 09 030 09 038
[ ] 01 - 00 [ ] 02 - 00 [ ] 01 - 00
[ ] [ ] [ ]
[ 1 [ [ ]
[1 1 222 (mB) [1 ] 864 (n8) [1 ] 4,595 (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 <0.020 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
<1.00 1 <1.00 1 0.00 1
0.5 0.2 0.3 12 05 01 0.4 12 04 0.2 0.3 12
<2.0 1 <2.0 1 0.6 1
1,1,1 <0.030 1 <0.030 1 <0.001 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( 12 1 11 1 0.8 1
( <1 1 <1 1 <1 1
( ) -11 1 -13 1 -04 1
43 1 0 1 28 1
1,1 <0.0100 1 <0.0100 1 <0.0010 1
) 20.7 31 110 12 199 2.8 105 12 250 9.0 181 12
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)
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23(2011)

[ [ [ ]
09 038 09 041 09 041
[ ] 02 - 00 [ ] 01 - 00 [ ] 02 - 00
[ ] [ ] [ ]
[ [ [ ]
[1 1 2,462 (1mB) [1 ] 2,341 (mB) [1 ] 664 (B)
<0.0015 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
<0.020 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 0.008 1
<0.002 1 <0.002 1 0.005 1
0.00 1
0.3 0.2 0.3 12 0.7 1 13 1
05 1 25 1 104 1
1,1,1 <0.001 1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( 0.7 1 0.8 1 22 1
( <1 1 <1 1 <1 1
( ) -05 1 -0.7 1 -14 1
4 1 3 1 1 1
1,1 <0.0010 1 <0.0100 1 <0.0100 1
) 255 8.8 173 12 235 18.0 20.5 12 230 145 195 12
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)
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23(2011) )
[ ] [ [ ]
09 - 041 09 - 042 09 - 043
[ ] 03 - 00 [ ] 01 - 00 [ ] 01 - 00
[ ] [ ] [ ]
[ 1 [ [ ]
[1 1 2,810 (mB) [1 ] 17,079(nB) [1 ] 2,369 (mB)
<0.0002 1 0.0000 1
<0.0002 1 0.0000 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
@ ) <0.010 1 0.010 1
<0.06 1 0.06 1
<0.06 1 <0.06 1
0.004 1 <0.001 1
0.003 1 <0.002 1
0.00 1
10 1 0.2 1
2.6 1 59 1
1,1,1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1
( 09 1 <02 1
( <1 1 <1 0 0 12
( ) -14 1 08 1
0 1 8 1
1,1 <0.0100 1 <0.0100 1
) 26.0 130 20.9 12 29.0 8.0 172 12
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)
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23(2011)

[ [ ]
09 - 044 09 - 045 09 - 045
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ ] [ ] [ ]
[ [ [ ]
[1 1 6,778 (mB) [1 ] 1,354 (mB) [1 ] 672(nB)
<0.0015 1 <0.0015 1
<0.0002 1 <0.0002 1
<0.001 1 <0.001 1
<0.005 1 <0.005 1
1,2 <0.0004 1 <0.0004 1
<0.020 1 <0.020 1
Q@ ) <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
0.2 02 0.2 12 0.2 0.2 0.2 12
3.0 1 110 1
1,1,1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1
( 11 1 12 1
( <1 1 <1 1
( ) -13 1 -19 1
0 1 0 1
1,1 <0.0020 1 <0.0020 1
) 26.5 7.8 178 12 26.5 9.8 173 12 29.0 7.8 187 12
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)

46



23(2011)

[ [ [ ]
09 045 09 047 09 047
[ ] 04 - 00 [ ] 01 - 00 [ ] 02 - 00
[ ] [ ] [ ]
[ [ [ ]
[1 1 6,436 (1mB) [1 ] 5,229 (mB) [1 ] 380(mB)
<0.0015 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 <0.0040 1 <0.0040 1
<0.020 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
<0.002 1 <0.002 1 <0.002 1
0.2 0.2 0.2 12 0.2 1 0.1 1
20 1 21 1 21 1
1,1,1 <0.030 1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( 12 1 <0.2 1 <0.2 1
( <1 1 <1 1 <1 1
( ) -15 1 -18 1 -14 1
0 1 1 1 0 1
1,1 <0.0020 1 0.0100 1 <0.0100 1
) 24.0 10.0 171 12 270 7.0 183 12 210 120 16.6 12
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)

47



23(2011)

[ [ 1 [ 1
09 - 048 09 - 048 09 - 048
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ 1 [ 1 [ 1
[ [ 1 [ ]
[1 1 2,229 (mB) [1 ] 1,393 (mB) [1 ] (mB)
1,2
Q@ )
0.4 0.2 0.3 12 05 0.3 0.4 12
1,1,1
t (MTBE)
(
(
( )
1,1
)
V) (50mm )
(BOD)
(CoD)
(n/ml)
(59

48



23(2011)

[ 1 [ 1 [ 1
09 - 048 09 - 048 09 - 048
[ ] 04 - 00 [ ] 05 - 00 [ ] 06 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [ ]
1 1 () 1 1 114(n®) [1 1 224 (8)
1,2
Q@ )
05 0.3 0.3 12 0.5 0.3 04 12
1,1,1
t (MTBE)
(
(
( )
1,1
)
V) (50mm )
(BOD)
(CoD)
(n/ml)
(59

49



23(2011)

(m8)

01

3,015(n8)

1 2303(md)

1,2

<0.0015
<0.0002
<0.001
<0.005
<0.0004

@

<0.020
<0.010
<0.06
<0.06
<0.001

<0.002

03
8.0
<0.030

I i i

04 02 03

12

(MTBE)

<0.002
0.9

<1
<11

7

I

1,1

)
w)y

(50mm

(BOD)

<0.0100

28.0 8.0 18.0

12

(n/ml)

(89)

(CoD)

50



23(2011) )
[ [ [ 1
09 - 053 09 - 053 09 - 055
[ 1 01 - 00 [ ] 02 - 00 [ ] 01 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 1,988 (1) [1 ] 538(mB) 1 1 12,490(mB)
1,2
@ )
0.4 0.2 0.3 12 04 0.2 0.3 12 0.4 0.3 0.4 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 28.0 8.0 179 12 23.0 5.0 16.6 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(SS)

51



23(2011)

[ 1 [ 1 [ 1
09 - 055 09 - 055 09 - 055
[ ] 02 - 00 [ ] 04 - 00 [ ] 05 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [ ]
[1 1 619 (mB) [1 ] 2,010(nB) [1 ] 2,433(B)
1,2
Q@ )
03 0.1 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
)
V) (50mm )
(BOD)
(CoD)
(n/ml)
(59

52



23(2011) )
[ 1 [ [
09 - 057 09 - 057 09 - 057
[ ] 01 - 00 [ ] 03 - 00 [ 1 04 - 00
[ 1 [ 1 [ 1
[ 1 [ [
[1 1 14,061 (mB) [1 ] 893(1mB) [1 ] 5,583 (n8)
<0.0015 1 <0.0015 1
<0.0002 1 <0.0002 1
<0.001 1 <0.001 1
<0.005 1 <0.005 1
1,2 <0.0004 1 <0.0004 1
<0.040 1 <0.040 1
Q@ ) <0.010 1 <0.010 1
<0.001 1 <0.001 1
<0.002 1 <0.002 1
03 1 0.2 1
<20 1 <20 1
1,1,1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1
( 11 1 0.9 1
( <1 1 <1 1
( ) -14 1 -17 1
0 1 0 1
1,1 <0.0100 1 <0.0100 1
) 249 75 158 12 218 49 132 12 211 51 126 12
V) (50mm
(BOD)
(cop)
(n/ml)
(59

53



23(2011) )
[ ] [ [ ]
09 057 09 057 09 057
[ ] 05 - 00 [ ] 06 - 00 [ ] 07 - 00
[ ] [ ] [ ]
[ 1 [ [ ]
[1 1 529 (mB) [1 ] 3,233(nB) [1 ] 3,941 (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
@ ) <0.010 1 <0.010 1 <0.010 1
<0.001 1 <0.001 1 <0.001 1
<0.002 1 <0.003 1 0.003 1
0.3 1 0.2 1 0.2 1
<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
( 0.9 1 16 1 16 1
( <1 1 <1 1 <1 1
( ) -18 1 -21 1 -21 1
31 1 7 1 7 1
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 142 8.3 112 12 172 34 108 12 231 9.3 148 12
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)

54



