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t (MTBE) <0.001 <0.001 <0.001 2
(
( 4 2 3 2
( ) -14 -20 -18 4
2 0 1 2
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<0.001 <0.001 <0.001 12 <0.001 <0.001 <0.001 12 <0.001 <0.001 <0.001 12
<0.002 <0.002 <0.002 12 <0.002 <0.002 <0.002 12 <0.002 <0.002 <0.002 12
1,2 <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
2 ) <0.005 <0.005 <0.005 2 <0.005 <0.005 <0.005 2 <0.005 <0.005 <0.005 2
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V) (50mm
(BOD)
(CoD)
(n/nml)
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<0.05 <0.05 <0.05 2 <0.05 <0.05 <0.05 2
<0.05 <0.05 <0.05 2 <0.05 <0.05 <0.05 2
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( 11 1 15 1 18 1
(
( ) -11 1 -05 1 -0.8 1
4 0 1 4 22 0 7 4 0 0 0 3
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1,2 <0.0002 1 <0.0002 1
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Q@ ) <0.006 1 <0.006 1
<0.05 1 <0.05 1
<0.05 1 <0.05 1
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uv) (50mm )
(BOD)
(CoD)
(n/ml)
(SS)

27



23(2011) )
[ [ 1 [ 1
04 - 074 04 - 074 04 - 074
[ 1 02 - 00 [ ] 02-o01 [ ] 03 - 00
[ 1 [ 1 [ 1
[ [ 1 [ 1
[1 ] 947 (m8) [1 ] 785 (8) 1 ] 1,835 (nB)
1,2
@ )
05 0.1 <0.4 12 05 0.1 <04 12 0.3 0.1 <0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
)
V) (50mm )
(BOD)
(cop)
(n/ml)
(SS)
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23(2011) )
[ [ [ 1
04 - 074 04 - 075 04 - 075
[ 1 04 - 00 [ ] o1 - 00 [ ] 02 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 373 (B) [1 ] 500 (mB) 1 ] 980 (B)
1,2
@ )
05 0.3 <0.4 12 09 0.2 0.4 366 0.6 0.2 0.4 366
1,1,1
t (MTBE)
(
(
( )
1,1
) 218 45 131 12 250 20 14.0 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(SS)
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23(2011) )
[ [ [ 1
04 - 075 04 - 075 04 - 075
[ ] 03 - 00 [ ] 04 - 00 [ ] 05 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 1 25850 () [1 ] 562 (mB) 1 ] 43 (nB)
1,2
@ )
0.8 0.1 0.4 366 0.7 0.1 0.4 366 05 0.2 0.4 366
1,1,1
t (MTBE)
(
(
( )
1,1
( ) 24.8 45 147 12 225 4.0 139 12 24.8 35 137 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)
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23(2011) )
[
04 - 075 04 - 075 04 - 076
[ ] 06 - 00 [ ] 07 - 00 [ ] 01 - 00
[ ] [ ] [ ]
[ [ [
[1 1 1,045 (mB) [1 ] 473(nB) [1 ] 4,989 (n8)
<0.0001 <0.0001 <0.0001 6
<0.0001 <0.0001 <0.0001 6
<0.001 <0.001 <0.001 6
1,2
<0.001 <0.001 <0.001 6
(] ) <0.006 <0.006 <0.006 6
0.9 0.2 0.5 366 05 02 0.4 366 0.5 0.1 0.3 12
1,1,1
t (MTBE)
(
(
( )
1,1 <0.0001 <0.0001 <0.0001 6
) 255 4.0 142 12 255 1.0 133 12
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)
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23(2011) )
] ] [ ]
04 - 076 04 - 076 04 - 076
[ ] 02 - 00 [ ] 03 - 00 [ ] 04 - 00
[ ] [ ] [ ]
[ 1 [ 1 [ ]
[1 1 4,901 (n8) [1 ] 2,945(mB) [1 ] 2,595 (B)
<0.0001 <0.0001 <0.0001 6 <0.0001 <0.0001 <0.0001 6
<0.0001 <0.0001 <0.0001 6 <0.0001 <0.0001 <0.0001 6
<0.001 <0.001 <0.001 6 <0.001 <0.001 <0.001 6
1,2
<0.001 <0.001 <0.001 6 <0.001 <0.001 <0.001 6
2 ) <0.006 <0.006 <0.006 6 <0.006 <0.006 <0.006 6
10 0.5 0.6 12 10 04 0.6 12 04 0.4 04 12
1,1,1
t (MTBE)
(
(
( )
1,1 0.0001 0.0001 0.0001 6 <0.0001 <0.0001 <0.0001 6
)
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)
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23(2011) )
] [
04 - 076 04 - 077 04 - 077
[ ] 05 - 00 [ ] 01 - 00 [ ] 02 - 00
[ ] [ ] [ ]
[ 1 [ [
[1 1 1,660 (1mB) [1 ] 32,559(rB) [1 ] 306 (mB)
<0.0001 <0.0001 <0.0001 6
<0.0001 <0.0001 <0.0001 6
<0.001 <0.001 <0.001 6
1,2
<0.001 <0.001 <0.001 6
(] ) <0.006 <0.006 <0.006 6
0.5 0.2 0.4 12
1,1,1
t (MTBE)
(
(
( )
1,1 <0.0001 <0.0001 <0.0001 6
) 225 4.0 16.0 14 22,6 4.0 170 15
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)
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23(2011) )
[ [ 1 [
04 - 077 04 - 077 04 - 077
[ 1 03 - 00 [ ] 04 - 00 [ ] 05 - 00
[ 1 [ 1 [ 1
[ [ 1 [
[1 1 1(mB) [1 1 486(8) [1 1 25(mB)
1,2
@ )
1,1,1
t (MTBE)
(
(
( )
1,1
) 235 20 16.0 11 78 250 9.1 210
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(SS)
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23(2011) )
[ [ [ 1
04 - 078 04 - 078 04 - 078
[ ] 01 - 01 [ ] 01 - 02 [ ] 02 - 01
[ 1 [ 1 [ 1
[ [ [ 1
1 ] 4,618 (nB) [1 ] 4,618 (nB) 1 ] 1,935 (n8)
1,2
@ )
05 0.2 0.3 12 0.8 04 0.6 12 0.6 05 0.6 12
1,1,1
t (MTBE)
(
(
( )
1,1
( ) 25.3 10.1 175 12 255 3.6 14.2 12 20.4 24 11.2 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)
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23(2011) )
] ] [
04 - 079 04 - 079 04 - 079
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ ] [ ] [ ]
[ 1 [ 1 [
[1 1 5,720 (mB) [1 ] 1,011 (mB) [1 ] 638(B)
<0.0010 <0.0010 <0.0010 3 <0.0010 <0.0010 <0.0010 3 <0.0010 <0.0010 <0.0010 3
<0.0001 <0.0001 <0.0001 3 <0.0001 <0.0001 <0.0001 3 <0.0001 <0.0001 <0.0001 3
<0.001 <0.001 <0.001 3 <0.001 <0.001 <0.001 3 <0.001 <0.001 <0.001 3
<0.005 <0.005 <0.005 3 <0.005 <0.005 <0.005 3 <0.005 <0.005 <0.005 3
1,2 <0.0001 <0.0001 <0.0001 3 <0.0001 <0.0001 <0.0001 3 <0.0001 <0.0001 <0.0001 3
<0.001 <0.001 <0.001 3 <0.001 <0.001 <0.001 3 <0.001 <0.001 <0.001 3
2 ) <0.001 <0.001 <0.001 3 <0.001 <0.001 <0.001 3 <0.001 <0.001 <0.001 3
<0.05 <0.05 <0.05 3 <0.05 <0.05 <0.05 3 <0.05 <0.05 <0.05 3
<0.001 <0.001 <0.001 3 <0.001 <0.001 <0.001 3 <0.001 <0.001 <0.001 3
0.003 <0.001 0.002 3 <0.001 <0.001 <0.001 3 <0.001 <0.001 <0.001 3
0.01 1 <0.01 1 0.01 1
0.6 0.4 0.5 12 0.6 02 0.4 12 0.7 0.5 0.6 12
18 13 15 3 7.0 35 4.7 3 5.3 35 44 3
1,1,1 <0.001 <0.001 <0.001 3 <0.001 <0.001 <0.001 3 <0.001 <0.001 <0.001 3
t (MTBE) <0.001 <0.001 <0.001 3 <0.001 <0.001 <0.001 3 <0.001 <0.001 <0.001 3
( 0.9 1 0.7 1 0.5 1
( <1 1 <1 1 <1 1
( ) =27 -2.8 -2.7 3 -2.4 -2.6 -25 3 -29 -31 -30 3
0 0 0 3 2 0 1 3 0 0 0 3
1,1 <0.0001 <0.0001 <0.0001 3 <0.0001 <0.0001 <0.0001 3 <0.0001 <0.0001 <0.0001 3
) 26.1 41 130 12 20.9 29 117 12 250 7.8 149 12
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)
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23(2011) )
] ] [
04 - 079 04 - 079 04 - 079
[ ] 04 - 00 [ ] 06 - 00 [ ] 07 - 00
[ ] [ ] [ ]
[ 1 [ 1 [
[1 1 172 (mB) [1 ] 9,536 (mB) [1 ] 2,134 (nB)
<0.0010 <0.0010 <0.0010 3 <0.0010 <0.0010 <0.0010 3 <0.0010 <0.0010 <0.0010 3
<0.0001 <0.0001 <0.0001 3 <0.0001 <0.0001 <0.0001 3 <0.0001 <0.0001 <0.0001 3
<0.001 <0.001 <0.001 3 <0.001 <0.001 <0.001 3 <0.001 <0.001 <0.001 3
<0.005 <0.005 <0.005 3 <0.005 <0.005 <0.005 3 <0.005 <0.005 <0.005 3
1,2 <0.0001 <0.0001 <0.0001 3 <0.0001 <0.0001 <0.0001 3 <0.0001 <0.0001 <0.0001 3
<0.001 <0.001 <0.001 3 <0.001 <0.001 <0.001 3 <0.001 <0.001 <0.001 3
2 ) <0.001 <0.001 <0.001 3 <0.001 <0.001 <0.001 3 <0.001 <0.001 <0.001 3
<0.05 <0.05 <0.05 3 <0.05 <0.05 <0.05 3 <0.05 <0.05 <0.05 3
<0.001 <0.001 <0.001 3 <0.001 <0.001 <0.001 3 <0.001 <0.001 <0.001 3
<0.001 <0.001 <0.001 3 <0.001 <0.001 <0.001 3 <0.001 <0.001 <0.001 3
<0.01 1 0.01 1 <0.01 1
0.7 0.5 0.6 12 0.6 03 0.4 13 0.8 0.6 0.7 12
44 35 41 3 35 18 26 3 31 18 25 3
1,1,1 <0.001 <0.001 <0.001 3 <0.001 <0.001 <0.001 3 <0.001 <0.001 <0.001 3
t (MTBE) <0.001 <0.001 <0.001 3 <0.001 <0.001 <0.001 3 <0.001 <0.001 <0.001 3
( 06 1 14 1
( <1 1 <1 1
( ) -21 -23 -22 3 -12 -14 -13 3 -14 -14 -14 3
0 0 0 3 3 0 1 3 0 0 0 3
1,1 <0.0001 <0.0001 <0.0001 3 <0.0001 <0.0001 <0.0001 3 <0.0001 <0.0001 <0.0001 3
) 156 3.0 104 12 23.0 20 134 13 230 38 138 12
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)
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23(2011) )
] [
04 - 079 04 - 079 04 - 079
[ ] 08 - 00 [ 1 09 - 00 [ ] 10 - 00
[ ] [ ] [ ]
[ 1 [ [
[1 1 15,924 (B) [1 ] 3,133(nB) [1 ] 1,090 (mB)
<0.0010 <0.0010 <0.0010 3 <0.0010 <0.0010 <0.0010 3 <0.0010 <0.0010 <0.0010 3
<0.0001 <0.0001 <0.0001 3 <0.0001 <0.0001 <0.0001 3 <0.0001 <0.0001 <0.0001 3
<0.001 <0.001 <0.001 3 <0.001 <0.001 <0.001 3 <0.001 <0.001 <0.001 3
<0.005 <0.005 <0.005 3 <0.005 <0.005 <0.005 3 <0.005 <0.005 <0.005 3
1,2 <0.0001 <0.0001 <0.0001 3 <0.0001 <0.0001 <0.0001 3 <0.0001 <0.0001 <0.0001 3
<0.001 <0.001 <0.001 3 0.001 <0.001 <0.001 3 0.001 <0.001 <0.001 3
2 ) <0.001 <0.001 <0.001 3 <0.001 <0.001 <0.001 3 <0.001 <0.001 <0.001 3
<0.05 <0.05 <0.05 3 <0.05 <0.05 <0.05 3 <0.05 <0.05 <0.05 3
<0.001 <0.001 <0.001 3 <0.001 <0.001 <0.001 3 0.001 <0.001 <0.001 3
0.003 <0.001 0.002 3 0.003 <0.001 0.001 3 0.004 <0.001 0.002 3
<0.01 1
0.6 0.2 0.5 12 0.7 04 0.6 12 0.6 0.3 0.5 12
18 11 16 3 18 11 14 3 18 0.9 13 3
1,1,1 <0.001 <0.001 <0.001 3 <0.001 <0.001 <0.001 3 <0.001 <0.001 <0.001 3
t (MTBE) <0.001 <0.001 <0.001 3 <0.001 <0.001 <0.001 3 <0.001 <0.001 <0.001 3
( 14 1 14 1 14 1
( <1 1 <1 1 <1 1
( ) -20 -2.3 -21 3 -14 -21 -19 3 -19 -21 -20 3
1 0 0 3 1 0 0 3 0 0 0 3
1,1 <0.0001 <0.0001 <0.0001 3 <0.0001 <0.0001 <0.0001 3 <0.0001 <0.0001 <0.0001 3
) 238 43 140 12 221 31 133 12 253 3.9 148 12
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)
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23(2011)

[ ] [
04 - 079 04 - 079 04 - 079
[ ] 11 - 00 [ ] 12 - 00 [ ] 13 - 00
[ ] [ ] [ ]
[ [ 1 [
[1 1 523 (B) [1 ] 2,888 () [1 I 3,126 (B)
<0.0010 <0.0010 <0.0010 3 <0.0010 <0.0010 <0.0010 3
<0.0001 <0.0001 <0.0001 3 <0.0001 <0.0001 <0.0001 3
<0.001 <0.001 <0.001 3 <0.001 <0.001 <0.001 3
<0.005 <0.005 <0.005 3 <0.005 <0.005 <0.005 3
1,2 <0.0001 <0.0001 <0.0001 3 <0.0001 <0.0001 <0.0001 3
<0.001 <0.001 <0.001 3 <0.001 <0.001 <0.001 3
Q@ ) <0.001 <0.001 <0.001 3 <0.001 <0.001 <0.001 3
<0.05 <0.05 <0.05 3 <0.05 <0.05 <0.05 3
<0.001 <0.001 <0.001 3 0.001 <0.001 <0.001 3
0.003 <0.001 0.001 3 0.004 <0.001 0.002 3
0.7 03 05 12 07 0.2 05 12 07 03 05 12
18 0.9 13 3 18 0.9 13 3
1,1,1 <0.001 <0.001 <0.001 3 <0.001 <0.001 <0.001 3
t (MTBE) <0.001 <0.001 <0.001 3 <0.001 <0.001 <0.001 3
( 15 1 13 1
( <1 1 <1 1
( ) -19 -2.1 -20 3 -1.9 -22 -2.1 3
0 0 0 3 2 0 1 3
1,1 <0.0001 <0.0001 <0.0001 3 <0.0001 <0.0001 <0.0001 3
) 24.0 17 141 12 24.9 41 15.0 12 249 4.7 15.0 12
V) (50mm
(BOD)
(cop)
(n/ml)
(8S)
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