24(2012) )
[ 1 [
40 - 001 40 001 40 001
[ ] o1 - 01 [ ] 02 - 01 [ ] 03 - 01
[ 1 [ 1 [ 1
[ ] [ [
[ 1 3081(n®) I 1 114,446(nB) [ 1 17.153(nB)
1,2
@ )
<0.001 <0.001 <0.001 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 0.004 4 0.005 0.002 0.004 4
0.6 0.2 0.4 12 0.8 0.5 0.6 12 0.8 0.6 0.7 12
10.0 3.0 6.0 4 6.0 3.0 50 4 10.0 40 70 4
1,1,1
t (NTBE)
(
(
( ) -19 -2.1 -2.0 4 -13 -1.9 -15 4 -15 -19 -17 4
7 0 3 4 1 0 0 4 0 0 0 4
1,1
( ) 269 78 17.3 12 24.8 109 179 12 284 95 18.7 12
w) (50mm 0.085 0.035 0.056 12 0.055 0.025 0.040 12 0.045 0.030 0.038 12
(BOD)
(coD)
/nl)
30.0 23.0 27.0 4 42.0 27.0 35.0 4 36.0 31.0 36.0 4

(58)




24(2012)

[ [
40 001 40 001 40 - 002
[ ] 04 - 01 [ ] 05 - 01 [ ] 01 - 00
[ ] [ ] [ ]
[ [ [
[1 1 122,954 (n8) [1 ] 52,271(B) [1 ] 59,140(nB)
<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 4
1,2 <0.0004 <0.0004 <0.0004 4
<0.020 <0.020 <0.020 4
2 ) <0.006 <0.006 <0.006 4
<0.06 <0.06 <0.06 4
0.002 <0.001 0.001 4 0.002 0.001 0.001 4 <0.001 <0.001 <0.001 4
0.003 0.002 0.002 4 0.004 0.002 0.003 4 <0.002 <0.002 <0.002 4
0.9 0.7 0.8 12 0.8 04 0.6 12 0.5 0.4 04 12
9.0 6.0 80 4 8.0 7.0 80 4 45 16 2.8 12
1,1,1 <0.001 <0.001 <0.001 4
t (MTBE) <0.002 <0.002 <0.002 4
( 0.9 04 0.6 12
( <1 <1 <1 12
( ) -0.9 -14 -11 4 -0.7 -0.8 -0.8 4 -0.9 -14 -11 12
1 0 0 4 1 0 0 4 4 <1 <1 12
1,1 <0.0100 <0.0100 <0.0100 4
) 241 9.5 16.9 12 292 9.1 194 12 28.9 10.6 19.3 12
V) (50mm 0.075 0.050 0.063 12 0.065 0.040 0.053 12 0.028 0.017 0.023 12
(BOD)
(CoD)
(n/nml)
78.0 51.0 64.0 4 88.0 75.0 82.0 4 52.6 36.2 43.0 12
(8S)
232 15.3 182 12




24(2012)

[ [ 1
40 - 002 40 - 002 40 - 002
[ ] 02 - 01 [ ] 03 - 00 [ ] 04 - 00
[ ] [ ] [ ]
[ [ 1 [
[1 1 79,556 (1mB) [1 ] 56,284 (1B) [1 I 78,633(B)
<0.0002 <0.0002 <0.0002 12 <0.0002 <0.0002 <0.0002 12 <0.0002 <0.0002 <0.0002 12
<0.0002 <0.0002 <0.0002 12 <0.0002 <0.0002 <0.0002 12 <0.0002 <0.0002 <0.0002 12
<0.001 <0.001 <0.001 12 <0.001 <0.001 <0.001 12 <0.001 <0.001 <0.001 12
<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
<0.020 <0.020 <0.020 4 <0.020 <0.020 <0.020 4 <0.020 <0.020 <0.020 4
2 ) <0.006 <0.006 <0.006 4 <0.006 <0.006 <0.006 4 <0.006 <0.006 <0.006 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 <0.002 <0.002 <0.002 4
05 0.4 0.4 12 05 04 0.4 12 05 03 0.4 12
2.8 18 23 12 33 22 28 12 26 16 21 12
1,1,1 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
t (MTBE) <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4
( 11 05 0.7 12 11 0.4 0.7 12 25 0.4 11 12
( <1 <1 <1 12 <1 <1 <1 12 <1 <1 <1 12
( ) -13 -20 -16 12 -12 -1.7 -15 12 -12 -19 -16 12
<1 <1 <1 12 <1 <1 <1 12 14 <1 1 12
1,1 <0.0100 <0.0100 <0.0100 4 <0.0100 <0.0100 <0.0100 4 <0.0100 <0.0100 <0.0100 4
) 25.6 8.0 16.8 12 276 10.0 18.6 12 252 9.2 17.2 12
V) (50mm 0.046 0.032 0.038 12 0.034 0.026 0.030 12 0.041 0.021 0.029 12
(BOD)
(cop)
(n/ml)
383 16.0 26.1 12 37.6 234 30.2 12 34.0 195 26.8 12
(8S)
11.0 5.6 8.0 12 9.6 74 82 12 78 48 6.0 12




24(2012)

[ [ 1
40 - 002 40 - 003 40 - 003
[ ] 05 - 00 [ ] 01 - 00 [ ] 01 - 01
[ ] [ ] [ ]
[ [ 1 [
[1 1 10,240 (nB) [1 ] 1,672 () [1 I 8,941 (B)
<0.0002 <0.0002 <0.0002 12 <0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4
<0.0002 <0.0002 <0.0002 12 <0.0002 <0.0002 <0.0002 4 <0.0002 <0.0002 <0.0002 4
<0.001 <0.001 <0.001 12 <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
<0.020 <0.020 <0.020 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
2 ) <0.006 <0.006 <0.006 4
<0.06 <0.06 <0.06 4
<0.001 <0.001 <0.001 4
<0.002 <0.002 <0.002 4
0.4 03 0.4 12 0.6 04 05 12 0.6 0.4 05 12
25 <1.0 14 12
1,1,1 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
t (MTBE) <0.002 <0.002 <0.002 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
( 23 05 1.6 12
( <1 <1 <1 12
( ) -13 -16 -15 12
<1 <1 <1 12
1,1 <0.0100 <0.0100 <0.0100 4 <0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4
) 27.3 104 184 12 294 10.3 20.0 12 29.4 10.3 20.0 12
V) (50mm 0.034 0.018 0.025 12
(BOD)
(cop)
(n/ml)
32.7 24.7 294 12
(8S)
8.1 54 6.4 12




24(2012) )
[ ] [ ]
40 - 003 40 - 003 40 - 003
[ ] 01 - 02 [ ] 02 - 00 [ ] 02 - 03
[ ] [ ] [ ]
[ 1 [ 1 [
[1 1 7,569 (1mB) [1 ] 15,552(nB) [1 ]  15260(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
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
@ )
0.6 0.4 0.5 12 0.6 04 0.5 12 0.7 0.4 0.6 12
1,1,1 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
t (MTBE) <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
(
(
( )
1,1 <0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4
) 29.0 8.9 19.0 12 29.0 8.9 19.0 12 28.1 9.9 187 12
V) (50mm
(BOD)
(CoD)
(n/nml)

(58)




24(2012) )
[ 1 [ 1
40 - 003 40 - 004 40 - 004
[ ] 03 - 00 [ ] o1 - 01 [ ] 02 - 01
[ 1 [ 1 [ 1
[ 1 [ 1 [
[1 1 15,288 (1B) [1 ] 47,395(n8) [1 I 20,912(nrB)
<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
<0.001 <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 4 <0.005 <0.005 <0.005 4
<0.04 <0.04 <0.04 4 <0.04 <0.04 <0.04 4
0.002 <0.001 0.001 4 0.002 <0.001 0.001 4
0.005 0.001 0.003 4 0.006 0.002 0.004 4
0.02 <0.01 <0.01 4 <0.01 <0.01 <0.01 4
0.7 04 0.6 12 0.6 0.3 05 12 0.7 04 0.5 12
27 16 21 4 2.8 15 22 4
1,1,1 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
t (MTBE) <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
(
( <1 <1 <1 12 <1 <1 <1 12
( ) -1.0 -14 -13 4 -11 -15 -13 4
2 0 0 12 6 0 2 12
1,1 <0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4
) 28.1 9.9 18.7 12 272 9.5 182 12 275 10.0 185 12
V) (50mm
(BOD)
(CoD)
(n/ml)
39.5 33.2 36.3 4 36.5 28.8 33.0 4

(58)




24(2012) )
[ ] [
40 - 004 40 005 40 005
[ ] 02 - 02 [ ] 01 - 00 [ ] 02 - 00
[ ] [ ] [ ]
[ 1 [ [
[1 1 7,096 (1mB) [1 ] 11,146(nB) [1 ] 2,882 (mB)
<0.0010 <0.0010 <0.0010 4
<0.0002 <0.0002 <0.0002 4
<0.001 <0.001 <0.001 4
<0.005 <0.005 <0.005 4
1,2 <0.0004 <0.0004 <0.0004 4
<0.001 <0.001 <0.001 4
2 ) <0.005 <0.005 <0.005 4
<0.04 <0.04 <0.04 4 <0.06 <0.06 <0.06 2 <0.06 <0.06 <0.06 2
0.002 <0.001 0.001 4 0.003 0.003 0.003 2 0.003 0.003 0.003 2
0.004 <0.001 0.003 4 0.008 0.005 0.007 2 0.008 0.005 0.007 2
<0.01 <0.01 <0.01 4
0.6 0.5 0.5 12 0.7 05 0.6 12 0.7 0.5 0.6 12
27 16 21 4 7.3 6.1 6.8 4 73 6.1 6.8 4
1,1,1 <0.001 <0.001 <0.001 4
t (MTBE) <0.001 <0.001 <0.001 4
( 22 16 19 4 22 16 19 4
( <1 <1 <1 12 7 3 4 4 7 3 4 4
( ) -10 -14 -1.2 4 -05 -11 -0.9 4 -05 -11 -0.9 4
2 0 0 12 2 0 1 2 2 0 1 2
1,1 <0.0010 <0.0010 <0.0010 4
) 28.1 7.9 177 12 28.1 104 19.1 12 28.1 104 191 12
V) (50mm
(BOD)
(CoD)
(n/nml)
39.0 337 36.4 4

(58)




24(2012)

[ [
40 005 40 005 40 - 006
[ ] 03 - 00 [ 1 04 - 00 [ 1 01 - 00
[ 1 [ 1 [ 1
[ [ [
[ 1 2139 (n®) I 2,033 (n8) [ 1 9897(nB)
<0.005 <0.005 <0.005 4
1,2 <0.0004 <0.0004 <0.0004 12
<0.020 <0.020 <0.020 12
@ )
<0.06 <0.06 <0.06 2 <0.06 <0.06 <0.06 2 <0.06 <0.06 <0.06 2
0.003 0.003 0.003 2 0.002 0.001 0.002 2 0.003 <0.001 0.002 2
0.008 0.005 0.007 2 0.008 0.003 0.006 2 0.009 0.003 0.006 2
0.8 05 0.7 12 1.0 0.6 0.8 12 0.8 0.4 0.6 12
73 6.1 6.8 4 4.2 27 37 4 8.6 6.9 78 2
1,1,1 <0.030 <0.030 <0.030 12
t (MTBE) <0.002 <0.002 <0.002 12
( 22 16 19 4 29 12 19 4 28 13 21 2
( 7 3 4 4 3 2 3 4 3 2 3 2
( ) -05 -11 -09 4 -13 -16 -15 4 -0.1 -06 -04 2
2 0 1 2 0 0 0 2 1 1 1 2
1,1
( ) 281 104 19.1 12 273 8.0 17.2 12 29.1 8.0 179 12
w) (50mm 0.101 0.036 0.056 12
(BOD)
(coD)
/nl)

(58)




24(2012) )
[ 1 [ 1 1
40 - 006 40 - 006 40 006
[ ] 02 - 00 [ ] 03 - 00 [ ] 04 - 00
[ 1 [ 1 [
[ 1 [ 1 [ 1
[1 1 5585(nd) [1 1 8349(nd) [1 1 ()
<0005 <0005 <0005 4 <0005 <0005 <0005 4
1,2 <00004 | <00004 | <0.0004 12 <00004  <0.0004 | <0.0004 12
<0.020 <0.020 <0.020 12 <0.020 <0.020 <0.020 12
@ )
<006 1 <0.06 <0.06 <006 2
<0001 1 0.002 <0001 0,001 2
<0002 1 0.007 <0002 0,004 2
07 03 05 12 07 03 05 12
94 1 55 52 54 2
1,1,1 <0030 <0030 <0030 12 <0030 <0030 <0030 12
t (MTBE) <0002 <0002 <0002 12 <0002 <0002 <0002 12
( 0.6 1 19 14 17 2
( 4 1 4 3 3 2
( ) -09 1 -13 -14 -14 2
0 1 0 0 0 2
1,1
) 25.0 9.0 16.2 12 270 9.0 174 12
w) (50mm 0,071 0031 0043 12 0.061 0.046 0.050 12
(BOD)
(CoD)
@/nl)

(58)




24(2012) )
[ 1 [ 1
40 - 006 40 - 006 40 - 006
[ ] 05 - 00 [ 1 06 - 00 [ ]1 07 - 01
[ 1 [ 1 [ 1
[ ] [ ] [
[ 1 469 (nB) I 1 3602(n) [ 1 4610(n8)
<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 12 <0.0004 <0.0004 <0.0004 12 <0.0004 <0.0004 <0.0004 12
<0.020 <0.020 <0.020 12 <0.020 <0.020 <0.020 12 <0.020 <0.020 <0.020 12
@ )
<0.06 1 <0.06 <0.06 <0.06 2 <0.06 <0.06 <0.06 2
<0.001 1 0.002 0.001 0.002 2 0.004 0.002 0.003 2
<0.002 1 0.012 0.003 0.008 2 0.010 0.005 0.008 2
05 04 05 12 0.8 0.4 0.6 12 0.7 0.3 05 12
39.2 1 58 4.2 50 2 55 39 47 2
1,1,1 <0.030 <0.030 <0.030 12 <0.030 <0.030 <0.030 12 <0.030 <0.030 <0.030 12
t (MTBE) <0.002 <0.002 <0.002 12 <0.002 <0.002 <0.002 12 <0.002 <0.002 <0.002 12
( 1.0 1 22 17 20 2 14 11 13 2
( 1 1 3 2 3 2 5 3 4 2
( ) -11 1 -05 -07 -06 2 -07 -08 -038 2
0 1 1 0 1 2 5 0 3 2
1,1
( ) 25.0 9.0 182 12 28.8 9.0 18.1 12 285 9.0 178 12
w) (50mm 0.026 0.016 0.021 12 0.092 0.037 0.056 12 0.059 0.029 0.038 12
(BOD)
(coD)
/nl)
(59

10



24(2012) )
[ 1 [ 1
40 - 006 40 - 006 40 - 006
[ 1 07 - 02 [ ] 08 - 00 [ ] 08 - 01
[ 1 [ 1 [ 1
[ ] [ ] [
[ 1 1129 (n®) I 1 1731(nB) [ 1 92 ()
<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 12 <0.0004 <0.0004 <0.0004 12 <0.0004 <0.0004 <0.0004 12
<0.020 <0.020 <0.020 12 <0.020 <0.020 <0.020 12 <0.020 <0.020 <0.020 12
@ )
<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
0.8 05 0.7 12 0.6 0.4 05 12 09 0.6 0.8 12
304 1 85 1 122 1
1,1,1 <0.030 <0.030 <0.030 12 <0.030 <0.030 <0.030 12 <0.030 <0.030 <0.030 12
t (MTBE) <0.002 <0.002 <0.002 12 <0.002 <0.002 <0.002 12 <0.002 <0.002 <0.002 12
( 1.0 1 09 1 05 1
( 1 1 1 1 1 1
( ) -12 1 -09 1 -04 1
10 1 0 1 2 1
1,1
( ) 26.0 10.0 179 12 26.0 95 180 12 28.0 7.0 175 12
w) (50mm 0.045 0.021 0.031 12 0.046 0.014 0.021 12 0.016 0.002 0.008 12
(BOD)
(coD)
/nl)
(59

11



24(2012) )
[ 1 [ 1 1
40 - 006 40 - 006 40 006
[ 1 09 - 00 [ ] 10 - 00 [ ] 11 - 00
[ 1 [ 1 [
[ 1 [ 1 [ 1
[1 1 1953(m8) [1 1 1,307 (n8) [1 1 ()
<0005 <0.005 <0.005 4 <0.005 <0.005 <0005 4
1,2 <0.0004  <00004  <0.0004 12 <00004 | <0.0004  <0.0004 12
<0.020 <0.020 <0.020 12 <0.020 <0.020 <0.020 12
@ )
<0.06 1 <0.06 1
<0001 1 <0001 1
<0.002 1 <0002 1
03 01 02 12 05 04 05 12
71 1 51 34 43 2
1,1,1 <0030 <0.030 <0030 12 <0.030 <0.030 <0030 12
t (MTBE) <0002 <0.002 <0.002 12 <0.002 <0.002 <0002 12
( 13 1 09 1
( 1 1 1 1
( ) -0.1 1 -10 -11 -11 2
50 1 1 1
1,1
) 28.0 9.0 18.3 12 25.0 9.0 17.2 12
w) (50mm 0.069 0028 0038 12 0.040 0.021 0033 12
(BOD)
(cop)
/i)
(59

12



24(2012) )
[ 1 [ 1 1
40 - 006 40 - 007 40 - 007
[ ] 12 - 00 [ ] 01 - 00 [ 1 02 - 00
[ 1 [ 1 [ 1
[ ] [ ] [ ]
[ 1 644 (B) I 1 8878(nd) [ 1 2660(nB)
<0.005 1
1,2 <0.0004 <0.0004 <0.0004 12
<0.020 <0.020 <0.020 12
@ )
<0.06 1 <0.06 1 <0.06 1
<0.001 1 0.004 1 0.003 1
<0.002 1 0.012 1 0.015 1
05 04 05 12 0.7 0.3 05 12 05 0.2 0.4 12
36 13 23 4 6.1 1 71 1
1,1,1 <0.030 <0.030 <0.030 12
t (MTBE) <0.002 <0.002 <0.002 12
( 05 1 29 1 25 1
( 1 1 5 1 3 1
( ) -08 -14 -11 4 -0.2 1 -01 1
10 2 6 2 2 1 1 1
1,1
( ) 30.0 8.0 185 12 29.0 8.8 18.7 12 28.2 79 179 12
w) (50mm 0.050 0.005 0.028 12
(BOD)
(coD)
/nl)
(59

13



24(2012) )
[ [ 1 [ 1
40 - 007 40 - 008 40 - 008
[ ] 03 - 00 [ ] o1-o01 [ ] 01 - 02
[ 1 [ 1 [ 1
[ [ 1 [ 1
[1 ] 1,300 () [1 1 11,027(m) 1 ] 263(n8)
1,2
@ )
0.7 0.3 05 12 04 0.2 0.3 12 0.4 0.2 03 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 27.3 9.5 184 12 273 9.6 182 12 27.3 9.6 182 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

14



24(2012) )
[ [ 1 [ 1
40 - 008 40 - 008 40 - 008
[ ] 01 - 03 [ 1] 02-o01 [ 1 02 - 02
[ 1 [ 1 [ 1
[ [ 1 [ 1
1 1 251 (n8) [1 ] 269 (mB) 1 ] 826 (B)
1,2
@ )
0.4 0.2 0.3 12 04 0.2 0.3 12 0.4 0.2 03 12
1,1,1
t (MTBE)
(
(
( )
1,1
( ) 27.3 9.6 18.2 12 184 17.0 176 12 184 17.0 176 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

15



24(2012) )
[ [ 1 [ 1
40 - 008 40 - 008 40 - 009
[ ] 02 - 03 [ ] 03 - 01 [ ] 01 - 00
[ 1 [ 1 [ 1
[ [ 1 [ 1
[1 ] 851 (mB) [1 ] 6,084 (n8) [1 1 3269(nd)
1,2
@ )
04 0.2 03 12 04 0.2 03 12 05 0.1 03 12
59 5.0 55 2
1,1,1
t (MTBE)
( 30 08 19 2
( 3 2 3 2
( ) -03 -08 -0.6 2
4 0 11 4
1,1
() 184 17.0 176 12 276 91 181 12 310 920 190 12
uv) (50mm )
(BOD)
(coD)
(n/ml)

(89)

16



24(2012) )
[ 1 [ 1 [ 1
40 - 009 40 - 009 40 - 009
[ ] 02 - 00 [ ] 03 - 01 [ ] 03 - 02
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
[1 ] 671 (nB) [1 ] 1,811 (n8) [1 1 3535(nB)
1,2
@ )
<0.06 1
<0.001 1
0.004 1
04 02 03 12 0.4 02 03 12 05 02 03 12
58 1
1,1,1
t (MTBE)
( 19 1
( 3 1
( ) -11 1
2 0 1 4 3 0 2 4 5 0 3 4
1,1
() 29.0 75 173 12 295 9.0 189 12 29.0 9.0 184 12
V) (50mm
(BOD)
(Cop)
(n/ml)
(8S)

17



24(2012) )
[ ] [ ] [
40 - 009 40 - 009 40 - 009
[ ] 04 - 00 [ ] 05 - 00 [ ] 06 - 00
[ ] [ ] [ ]
[ 1 [ 1 [
1 803 (nB) [1 ] 1,032(mB) [1 1,891 (mB)
1,2
@ )
0.4 0.1 0.2 12 04 0.2 0.3 12 10 0.1 04 12
6.5 1 153 1 4.8 1
1,1,1
t (MTBE)
( 24 1 0.8 1 12 1
( 1 1 1 1 1 1
( ) -12 1 -10 1 -13 1
24 0 11 4 31 3 11 4 26 1 17 4
1,1
) 30.0 10.0 19.4 12 265 95 183 12 215 7.0 181 12
(W) (50mm )
(BOD)
(CoD)
(n/ml)
(89)

18



24(2012) )
[
40 010 40 - 010 40 - 011
[ ] 01 - 00 [ ] 02 - 00 [ ] 01 - 00
[ [ ] [ ]
[ [ [
[1 1 5,827 (mB) [1 ] 1,198 (mB) [1 ] 6,653 (1B)
<0.0010 <0.0010 <0.0010 4
<0.0002 <0.0002 <0.0002 4
<0.001 <0.001 <0.001 4
<0.005 <0.005 <0.005 4
1,2 <0.0004 <0.0004 <0.0004 4
<0.001 <0.001 <0.001 4
@ )
<0.04 <0.04 <0.04 4
0.00 1
0.5 0.2 0.4 12 04 0.2 0.3 12
1,1,1 <0.001 <0.001 <0.001 4
t (MTBE) <0.001 <0.001 <0.001 4
(
( <1 <1 <1 12
( )
3 0 0 12
1,1 <0.0010 <0.0010 <0.0010 4
) 28.3 9.4 183 12 31.0 9.6 194 12
V) (50mm
(BOD)
(CoD)
(n/nml)
39.0 28.0 330 8 70.0 57.0 616 9
(8S)

19



24(2012) )
[ [ [ 1
40 - 012 40 - 012 40 - 012
[ 1 01 - 00 [ 1 02 - 00 [ 1 03 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 1,185 (n8) [1 ] 4,306 (B) 1 1 5345(m)
1,2
@ )
04 03 04 12 0.6 04 05 12 0.6 05 0.5 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 24.0 12.0 182 12 26.0 105 185 12
uv) (50mm )
(BOD)
(coD)
(n/ml)
(SS)

20



24(2012)

[ [
40 013 40 014 40 014
[ ] 01 - 00 [ ] 01 - 00 [ ] 02 - 00
[ [ ] [ ]
[ [ [
[1 1 10,443 (B) [1 ] 2,374 (mB) [1 11,580(rB)
<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
@ ) <0.010 1 <0.010 1
<0.06 <0.06 <0.06 2 <0.06 <0.06 <0.06 2
0.004 <0.002 0.003 2 0.004 0.003 0.004 2
0.011 0.003 0.007 2 0.012 0.006 0.009 2
0.4 0.1 0.3 365 05 03 0.4 12 0.6 0.1 0.3 12
31 29 3.0 2 5.0 34 4.2 2
1,1,1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1
( 21 13 17 2 20 12 16 2
( 7 5 6 2 4 2 3 2
( ) -12 -12 -12 2 -12 -16 -14 2
2 0 1 4 1 0 1 4
1,1 <0.0100 1 <0.0100 1
) 32.7 8.3 19.1 12 29.2 9.2 184 12
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)

21



24(2012) )
[ ] [ [
40 - 015 40 - 015 40 - 015
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ ] [ ] [ ]
[ 1 [ [
[1 1 1,270 (mB) [1 1,194 (rB) [1 3,157 (mB)
1,2
@ )
0.2 0.1 0.2 12 03 0.1 0.2 12 04 0.1 0.2 12
41 1 111 1 51 1
1,1,1
t (MTBE)
( 0.4 1 <0.2 1 19 1
( 1 1 1 1 2 1
( ) -11 1 -10 1 -13 1
27 3 15 2 28 0 14 2 0 0 0 2
1,1
) 30.0 7.0 17.6 12 29.0 10.0 19.2 12 29.0 10.0 187 12
(W) (50mm
(BOD)
(CoD)
(n/ml)
(89)

22



24(2012) )
[ ] [ ] [ ]
40 - 016 40 - 016 40 - 017
[ ] 01 - 01 [ ] 02 - 01 [ ] 01 - 00
[ ] [ ] [ ]
[ 1 [ 1 [ 1
[1 1 13,418 (mB) [1 ] 6,090 (mB) [1 1 7,590 (nB)
1,2
@ )
<0.06 1
11 0.4 0.7 12 04 0.3 0.3 12 04 0.3 0.3 12
1,1,1
t (MTBE)
(
(
( )
4 1 2 4 0 0 0 4
1,1
) 272 85 17.8 12 302 6.8 180 12
(W) (50mm )
(BOD)
(CoD)
(n/ml)

(89)

23



24(2012) )
[ [ 1 [ 1
40 - 017 40 - 018 40 - 018
[ 1 02 - 00 [ 1 01 - 00 [ 1 02 - 00
[ 1 [ 1 [ 1
[ [ 1 [ 1
[1 ] 9,020 () [1 ] 1,500 (nB) 1 1 2228(nd)
1,2
@ )
04 0.2 03 12 0.6 04 04 12 0.6 03 04 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 26.5 8.0 15.8 12 30.0 7.0 17.1 12 27.0 11.0 179 12
uv) (50mm )
(BOD)
(coD)
(n/ml)
(SS)

24



24(2012) )
[ 1 [ 1
40 - 019 40 - 019 40 - 019
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ ] [ ] [ ]
[ 1 [ 1 [
[1 ] 3,010 (n8) [1 1 22,406(n8) [1 1 4,375 (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
<0.001 <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 0.001 <0.001 <0.001 0.002 <0.001 0.001
0.002 <0.002 <0.002 0.003 <0.002 <0.002 0.005 <0.002 <0.003
06 04 05 12 0.6 04 05 12 0.6 02 04 12
75 28 4.6 4 6.3 25 4.9 4 22 19 21 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
( 19 14 17 4 16 07 12 4 15 12 14 4
( <1 <1 <1 4 <1 <1 <1 4 <1 <1 <1 4
( ) -13 -16 -14 4 -20 -23 -22 4 -19 -24 -22 4
0 0 0 4 0 0 0 4 5 0 2 4
1,1 <0.0100 <0.0100 <0.0100 4 <0.0100 <0.0100 <0.0100 4 <0.0100 <0.0100 <0.0100 4
) 28.0 75 17.8 12 255 8.0 16.0 12
V) (50mm
(BOD)
(cop)
(n/ml)
(s9)

25



24(2012) )
[ 1 [
40 - 020 40 - 020 40 - 020
[ ] o1 - 01 [ ] 02 - 01 [ 1 02 - 02
[ 1 [ 1 [ 1
[ ] [ [
[ 1 3485(n®) I 1 6933(nd) [ 1 2896(nB)
<0.0015 <0.0015 <0.0015 2 <0.0015 <0.0015 <0.0015 2 <0.0015 <0.0015 <0.0015 2
<0.0002 <0.0002 <0.0002 2 <0.0002 <0.0002 <0.0002 2 <0.0002 <0.0002 <0.0002 2
<0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
<0.005 <0.005 <0.005 2 <0.005 <0.005 <0.005 2 <0.005 <0.005 <0.005 2
1,2 <0.0004 <0.0004 <0.0004 2 <0.0004 <0.0004 <0.0004 2 <0.0004 <0.0004 0.0004 2
<0.040 <0.040 <0.040 2 <0.040 <0.040 <0.040 2 <0.040 <0.040 <0.040 2
2 ) 0.010 0.010 0.010 2 <0.010 <0.010 <0.010 2 <0.010 <0.010 <0.010 2
0.001 0.001 0.001 2 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001
0.002 <0.002 <0.002 2 <0.002 <0.002 <0.002 2 <0.002 <0.002 <0.002
0.6 05 0.6 2 0.6 0.5 05 2 0.6 05 05 12
34 24 29 2 4.3 29 36 2 43 29 36 2
1,1,1 <0.030 <0.030 <0.030 2 <0.030 <0.030 <0.030 2 <0.030 <0.030 <0.030 2
t (MTBE) <0.002 <0.002 <0.002 2 <0.002 <0.002 <0.002 2 <0.002 <0.002 <0.002 2
( 17 09 13 2 10 0.8 09 2 10 0.8 09 2
( <1 <1 <1 2 <1 <1 <1 2 <1 <1 <1 2
( ) -16 -1.7 -17 2 -0.8 -0.9 -09 2 -0.8 -0.9 -09 2
0 0 0 2 2 1 2 2 2 1 2 2
1,1 <0.0100 <0.0100 <0.0100 2 <0.0100 <0.0100 <0.0100 2 <0.0100 <0.0100 <0.0100 2
( ) 259 95 18.0 4 25.8 95 175 4 25.8 95 175 4
w) (50mm 0.050 0.036 0.044 4 0.037 0.025 0.031 4 0.037 0.025 0.031 4
(BOD)
(coD)
/nl)
285 249 26.9 4 60.5 474 55.2 4 60.5 474 55.2 4
(59

26



24(2012) )
[ ] [ ] ]
40 - 021 40 - 021 40 023
[ ] 01 - 01 [ ] 02 - 01 [ ] 01 - 00
[ ] [ ] [ ]
[ 1 [ 1 [ ]
[1 1 3,545 (1mB) [1 ] 1,862 (mB) [1 ] 2,520 (B)
<0.0015 <0.0015 <0.0015 <0.0015 <0.0015 <0.0015
<0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
<0.001 <0.001 <0.001 <0.001 <0.001 <0.001
1,2
@ )
<0.001 <0.001 <0.001 <0.001 <0.001 <0.001
<0.002 <0.002 <0.002 <0.004 <0.002 <0.003
0.6 0.5 0.5 04 03 0.3 <0.7 <04 <0.6 12
5.0 3.9 4.6 2.8 22 25
1,1,1
t (MTBE)
( 14 12 13
(
( ) -07 -10 -10 -07 -13 -0.9
0 0 0 0 0 0
1,1
) 27.0 120 <193 12
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)

27



24(2012) )
[ [ [ 1
40 - 023 40 - 023 40 - 023
[ 1 02 - 00 [ 1 03 - 00 [ 1 04 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 415 (n8) [1 ] 4,198 (8) 1 ] 1,817 (nd)
1,2
@ )
<0.7 04 <0.6 12 <0.7 <0.4 <0.5 12 <0.6 <04 <0.5 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 28.0 8.0 <181 12 28.0 9.0 <186 12 29.0 10.0 <19.8 12
uv) (50mm )
(BOD)
(coD)
(n/ml)

(89)

28



24(2012)

(58)

6,306 (1B)
<0.0015 <0.0015 <0.0015 2
<0.0002 <0.0002 <0.0002 2
<0.001 <0.001 <0.001 2
<0.005 <0.005 <0.005 2
<0.0004 <0.0004 <0.0004 2
<0.040 <0.040 <0.040 2
Q@ ) <0.010 <0010 <0.010 2
<0.001 <0.001 <0.001 2
<0.002 <0.002 <0.002 2
0.5 0.4 04 2
4.6 29 38 2
1,1,1 <0.030 <0.030 <0.030 2
t (MTBE) <0.002 <0.002 <0.002 2
( 13 11 12 2
( <1 <1 <1 2
( ) -02 -04 -03 2
4 0 2 2
<0.0100 <0.0100 <0.0100 2
) 27.0 100 196 12
V) (50mm
(BOD)
(CoD)
(n/nml)




24(2012) )
[ ] [
40 - 025 40 - 025 40 - 025
[ ] 02 - 00 [ ] 03 - 00 [ ] 04 - 00
[ ] [ ] [ ]
[ 1 [ [
[1 1 6,306 (1mB) [1 ] 2,057 (mB) [1 ] 2,198 (nB)
<0.0015 <0.0015 <0.0015 2 <0.0015 <0.0015 <0.0015 2 <0.0015 <0.0015 <0.0015 2
<0.0002 <0.0002 <0.0002 2 <0.0002 <0.0002 <0.0002 2 <0.0002 <0.0002 <0.0002 2
<0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
<0.005 <0.005 <0.005 2 <0.005 <0.005 <0.005 2 <0.005 <0.005 <0.005 2
1,2 <0.0004 <0.0004 <0.0004 2 <0.0004 <0.0004 <0.0004 2 <0.0004 <0.0004 <0.0004 2
<0.040 <0.040 <0.040 2 <0.040 <0.040 <0.040 2 <0.040 <0.040 <0.040 2
2 ) <0.010 <0.010 <0.010 2 <0.010 <0.010 <0.010 2 <0.010 <0.010 <0.010 2
<0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2 0.001 <0.001 0.001 2
<0.002 <0.002 <0.002 2 0.004 <0.002 0.003 2 0.003 <0.002 0.003 2
0.5 0.4 0.4 2 04 02 0.3 2 0.5 0.5 0.5 2
4.6 29 38 2 35 1.0 23 2 35 23 29 2
1,1,1 <0.030 <0.030 <0.030 2 <0.030 <0.030 <0.030 2 <0.030 <0.030 <0.030 2
t (MTBE) <0.002 <0.002 <0.002 2 <0.002 <0.002 <0.002 2 <0.002 <0.002 <0.002 2
( 13 11 12 2 17 14 16 2 13 11 12 2
( <1 <1 <1 2 <1 <1 <1 2 <1 <1 <1 2
( ) -0.2 -04 -0.3 2 -0.7 -0.9 -0.8 2 -11 -14 -13 2
4 0 2 2 5 0 3 2 0 0 0 2
1,1 <0.0100 <0.0100 <0.0100 2 <0.0100 <0.0100 <0.0100 2 <0.0100 <0.0100 <0.0100 2
) 27.0 10.0 196 12 270 9.0 175 12 270 9.0 18.8 12
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)

30



24(2012) )
[ [ 1 [ 1
40 - 026 40 - 026 40 - 027
[ ] 01 - 00 [ 1] 02-o01 [ ] 01 - 00
[ 1 [ 1 [ 1
[ [ 1 [ 1
[1 ] 6,363 () [1 ] 590 (mB) 1 ] (nB)
1,2
@ )
0.3 0.1 0.2 12 0.2 0.1 0.1 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 29.0 95 183 12 28,0 75 179 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

31



24(2012) )
[ 1 [ 1 [ 1
40 - 027 40 - 027 40 - 027
[ ] 02 - 00 [ ] 03 - 00 [ 1 04 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [ ]
1 1 () 1 1 (m8) [1 1 3287(nB)
1,2
Q@ )
0.6 0.3 04 12
1,1,1
t (MTBE)
(
(
( )
1,1
() 276 94 183 12
V) (50mm )
(BOD)
(CoD)
(n/ml)
(59

32



24(2012) )
[ [ 1 [ 1
40 - 027 40 - 027 40 - 027
[ 1 05 - 00 [ 1 06 - 00 [ 1 07 - 00
[ 1 [ 1 [ 1
[ [ 1 [ 1
[1 ] 470 (n8) [1 ] 343(B) 1 1 3104(m8)
1,2
@ )
0.6 04 05 12 0.4 03 0.3 12 0.6 04 0.5 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 29.2 81 191 12 24.8 9.6 176 12 27.8 9.8 18.6 12
uv) (50mm )
(BOD)
(coD)
(n/ml)
(SS)

33



24(2012) )
[ [ 1 [ 1
40 - 028 40 - 029 40 - 030
[ 1 01 - 00 [ 1 01 - 00 [ ] 01 - 02
[ 1 [ 1 [ 1
[ [ 1 [ 1
[1 1 7958 (mB) [1 ] 2,345 (nB) 1 1 4,966(n8)
1,2
@ )
04 0.2 03 12 0.5 03 04 12 0.5 0.1 0.3 12
1,1,1
t (MTBE)
(
(
( )
1,1 <0.0040 1
) 28,0 7.0 17.1 12
V) (50mm )
(BOD)
(cop)
(n/ml)
(SS)

34



24(2012) )
[ 1 [ 1 1
40 - 038 40 - 040 40 - 040
[ ] 01 - 00 [ ] 01 - 01 [ ] 01 - 02
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
[1 1 9,690 (nB) [1 1 463 (8) [1 1 2154(n®)
1,2
@ )
<006 1 <006 1
<0001 1 <0001 1
<0002 1 <0002 1
02 <01 <01 12 06 03 04 12 06 04 04 12
9.6 1 140 1 120 1
1,1,1
t (MTBE)
( 1.0 1 13 1 11 1
( 1 1 1 1 2 1
( ) -06 1 -06 1 -07 1
17 2 12 4 2 1 0 1
1,1
( ) 29.0 72 174 12 29.0 9.0 185 12
) (50mm 0.014 0.008 0.011 12
(BOD)
(CoD)
@/nl)
(59

35



24(2012) )
[ 1 [ 1 [
40 - 041 40 - 042 40 - 042
[ ] 01 - 00 [ ] 01 - 00 [ 1 02 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [
1 1 4,874 (md) [1 ] 1,090 (m8) 1 3,016 (m8)
1,2
@ )
0.4 0.1 0.2 12 0.2 0.1 0.2 12 0.2 0.2 0.2 12
57 1 51 1 177 1
1,1,1
t (MTBE)
( 09 1 16 1 <0.2 1
( 7 1 5 1 1 1
( ) -06 1 -11 1 -11 1
0 0 0 2 0 0 0 3 2 0 1 3
1,1
) 29.2 9.0 18.8 12 27.0 85 17.3 12 25.0 11.3 179 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

36



24(2012) )
[ 1 [ 1 [ 1
40 - 042 40 - 042 40 - 044
[ ] 03 - 00 [ ] 04 - 00 [ ] 01 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [ ]
[1 1 1,777 (mB) [1 ] 1,682 (mB) [1 ] 615 (B)
1,2
Q@ )
0.2 0.1 0.1 12 0.2 0.1 0.2 12 0.5 0.2 04 12
133 1 114 1 40.7 12.8 26.8 2
1,1,1
t (MTBE)
( 0.2 1 0.4 1 11 0.7 0.9 2
( 1 1 1 1 2 1 2 2
( ) -13 1 -11 1 -18 -20 -19 2
21 8 13 3 10 1 4 3 0 1
1,1
) 270 9.0 175 12 28.0 9.3 186 12 28.0 5.0 16.3 12
V) (50mm
(BOD)
(CoD)
(n/ml)
(59

37



24(2012) )
[ ] [ ] ]
40 - 044 40 - 044 40 - 044
[ ] 02 - 01 [ ] 02 - 02 [ ] 02 - 03
[ ] [ ] [ ]
[ 1 [ 1 [ ]
[1 1 902 (mB) [1 ] 2,298(mB) [1 ] 323(mB)
1,2
@ )
0.7 0.3 0.5 12 0.7 03 0.4 12 0.6 0.3 04 12
6.3 34 49 2 5.3 3.8 4.6 2 55 3.6 4.6 2
1,1,1
t (MTBE)
( 21 038 15 2 17 0.7 12 2 19 038 14 2
( 2 1 2 2 4 1 3 2 2 2 2 2
( ) -18 -1.9 -1.9 2 -15 -15 -15 2 -12 -17 -15 2
1 1 1 1 2 1
1,1
) 25.0 6.0 163 12 25.0 7.0 16.3 12 28.0 9.0 174 12
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)

38



24(2012) )
[ 1 [ 1 [ 1
40 - 054 40 - 058 40 - 058
[ ] 01 - 00 [ ] 01 - 00 [ ] 02 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [ ]
[1 1 2,317 (mB) [1 ] 332(nB) [1 ] 928(B)
1,2
Q@ )
<0.001 1 <0.001
<0.002 1 <0.003
0.5 1 04
1,1,1
t (MTBE)
(
(
( )
1,1
)
V) (50mm )
(BOD)
(CoD)
(n/ml)
(59

39



24(2012) )
[ 1 [ 1 [ 1
40 - 058 40 - 058 40 - 058
[ 1 03 - 00 [ 1 04 - 00 [ 1 05 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
[1 ] 1,693 () [1 ] 33 (nB) 1 ] 804 (mB)
1,2
@ )
<0.001 1 <0.001 1 <0.001
<0.002 1 <0.002 1 <0.002
03 1 04 1 04
1,1,1
t (MTBE)
(
(
( )
1,1
)
uv) (50mm )
(BOD)
(coD)
(n/ml)
(SS)

40



24(2012) )
[ 1 [ 1 [ 1
40 - 058 40 - 058 40 - 058
[ 1 06 - 00 [ ] 07 - 00 [ ] 08 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
1 1 270 (n8) 1 1 412 (n8) 1 ] 141 (nB)
1,2
@ )
<0.001 1 <0.001 1 <0.001
<0.002 1 0.003 1 0.002
0.4 1 0.3 1 03
1,1,1
t (MTBE)
(
(
( )
1,1
)
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

41



24(2012) )
[ 1 [ [ 1
40 - 058 40 - 058 40 - 058
[ 1 09 - 00 [ 1 10 - 00 [ 1 11 - 00
[ 1 [ 1 [ 1
[ 1 [ [ 1
[1 ] 87 () [1 ] 669 (B) 1 ] 38 (nB)
1,2
@ )
<0.001 1 <0.001 1 <0.001
<0.002 1 <0.002 1 <0.002
0.2 1 0.3 1 04
1,1,1
t (MTBE)
(
(
( )
1,1
)
uv) (50mm )
(BOD)
(coD)
(n/ml)
(SS)

42



24(2012) )
[ 1 [ [ 1
40 - 058 40 - 058 40 - 058
[ 1 12 - 00 [ ] 13 - 00 [ 1 14 - 00
[ 1 [ 1 [ 1
[ 1 [ [ 1
1 ] 204 () [1 ] 509 (mB) 1 ] 2,015 (mB)
1,2
@ )
<0.001 1 <0.001 1 <0.001
0.004 1 0.004 1 <0.004
0.4 1 0.4 1 0.4
1,1,1
t (MTBE)
(
(
( )
1,1
)
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

43



24(2012) )
[ [ ]
40 - 058 40 - 067 40 - 072
[ ] 15 - 00 [ ] 01 - 00 [ ] 01 - 00
[ ] [ ] [ ]
[ [ [ 1
[1 1 100 (mB) [1 ] 3,238(nB) [1 ] 3,452 (mB)
1,2
@ )
<0.001 <0.001 <0.001 2
0.006 0.003 0.005 2
0.5 0.4 0.4 2 10 0.2 0.5 12
1,1,1
t (MTBE)
(
(
( )
1,1
() 280 31 17.7 12 300 75 185 12
(W) (50mm )
(BOD)
(CoD)
(n/ml)

(89)

a4



24(2012) )
[ [ [ 1
40 - 075 40 - 075 40 - 075
[ ] 01 - 00 [ ] 02 - 01 [ ] 02 - 02
[ 1 [ 1 [ 1
[ [ [ ]
[1 1 4,881 (nB) [1 ] 948 (n8) [1 ] 2,615(mB)
1,2
Q@ )
0.5 0.3 0.4 12 05 0.3 0.3 12 0.6 0.2 04 12
1,1,1
t (MTBE)
(
(
( )
1,1
)
V) (50mm )
(BOD)
(CoD)
(n/ml)
(59

45



24(2012) )
[ 1 [ 1 [
40 - 080 40 - 080 40 - 080
[ 1 01 - 00 [ 1 02 - 00 [ 1 03 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [
[1 1 2946 () [1 ] (m8) 1 134(nB)
1,2
@ )
05 0.2 03 12 0.5 03 04 12 0.5 04 0.5 12
6.3 1 44.6 1
1,1,1
t (MTBE)
( 13 1 08 1
( 2 1 2 1
¢ ) -11 1 -04 1
3 1 4 1 1 1
1,1
) 24.0 8.0 143 12 24.0 8.0 14.2 12 294 74 18.2 12
(W) (50mm )
(BOD)
(coD)
(n/ml)

(89)

46



24(2012) )
[ 1 [ [ 1
40 - 081 40 - 082 40 - 082
[ ] 01 - 00 [ ] 01 - 00 [ ] 02 - 00
[ 1 [ 1 [ 1
[ 1 [ [ 1
[1 1 3,576 (B) [1 ] 2,900 (mB) [1 ] 1,950 (mB)
1,2
@ )
0.6 0.4 05 12 08 0.2 0.6 12 05 0.2 0.4 12
54 1
1,1,1
t (MTBE)
( 16 1
( 1 1
( ) -17 1
2 0 1 2 3 1 2 1
1,1
) 280 8.0 180 12
V) (50mm )
(BOD)
(CoD)
(n/ml)
(SS)

47



24(2012) )
[ [ [
40 - 082 40 - 082 40 - 082
[ ] 03 - 00 [ ] 04 - 00 [ ] 05 - 00
[ 1 [ 1 [ 1
[ [ [
[1 ] 60 () [1 ] 800(8) 1 1,090 (B)
1,2
@ )
05 02 03 12 06 02 03 12 06 02 04 12
138 1
1,1,1
t (MTBE)
( 16 1
( 1 1
( ) -0.2 1
2 1 2 1 8 1
1,1
() 280 11.0 186 12
(W) (50mm )
(BOD)
(Cop)
(n/ml)
(8S)
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24(2012) )
[ 1 [ 1 [ 1
40 - 082 40 - 082 40 - 082
[ ] 06 - 00 [ ] 07 - 00 [ ] 08 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
[1 50 () [1 ] 50 (mB) 1 ] 966 (n8)
1,2
@ )
05 0.3 0.3 12 0.6 0.2 0.3 12 05 0.2 0.4 12
8.1 1 105 5.7 7.9 5 29.9 1
1,1,1
t (MTBE)
( 0.7 1 0.7 1 11 1
( 2 1 1 1 1 1
¢ ) -16 1 -14 1 -0.5 1
44 1 8 1 0 1
1,1
) 280 10.0 19.1 12 270 7.0 16.8 12 28,0 6.0 176 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(SS)
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24(2012) )
[ 1 [ 1 [
40 - 082 40 - 083 40 - 083
[ 1 09 - 00 [ ] 01 - 00 [ 1 02 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [
[1 ] 1,000 (1) [1 ] 2,123(m8) 1 1,004 ()
1,2
@ )
0.6 0.2 0.3 12 0.6 05 0.6 12 0.6 05 05 12
105 57 79 5 74 1
1,1,1
t (MTBE)
( 07 1 07 1
( 1 1 2 1
( ) -14 1 0.1 1
8 1 4 1 0 1
1,1
) 27.0 7.0 16.8 12 29.0 8.0 17.9 12 29.0 6.0 17.3 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)

(89)
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24(2012)

1,2

@

1,1

)
w)y

(n/ml)

(89)

)
(MTBE)
)
(50mm
(BOD)
(CoD)
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24(2012) ( )

[ ] 04 - 00 [ ] 01 - 00 [ ] 02 - 00

1,230 (n8)
1,2
Q@ )
04 04 04
155 272
1,1,1
t (MTBE)
( 0.5 1 0.8 1
( 1 1 2 1
( ) -1.0 1 -13 1
0 1 2 1
1,1
() 90 178 186
(W) (50mm )
(BOD)
(CoD)
(n/ml)

(89)




24(2012) )
[ [
40 089 40 089 40 092
[ ] 01 - 00 [ ] 02 - 00 [ ] 01 - 00
[ ] [ ] [
[ [ [
[1 9,474 (mB) [1 2,714(B) [1 1,314 (B)
<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
@ ) <0.010 1 <0.010 1
<0.06 <0.06 <0.06 2 <0.06 <0.06 <0.06 2
0.003 0.002 0.003 2 0.001 0.001 0.001 2
0.009 0.008 0.009 2 0.009 0.007 0.008 2
0.4 0.2 0.3 12 05 02 0.3 12 0.5 0.3 04 12
29 28 29 2 25 20 23 2 51 1
1,1,1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1
( 23 20 22 2 22 19 21 2 11 1
( 3 3 3 2 3 2 3 2 4 1
( ) -0.9 -12 11 2 -0.1 -02 -0.2 2 -18 1
0 0 0 4 0 0 0 4 2 0 0 4
1,1 <0.0100 1 <0.0100 1
) 29.0 8.0 175 12 285 9.5 18.7 12 29.0 105 19.2 12
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)
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24(2012) )
[ ] [ ] [
40 - 093 40 - 093 40 - 093
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ ] [ ] [ ]
[ 1 [ 1 [
1 1 1,530 (1mB) [1 ] 379(n8) [1 140(rB)
1,2
@ )
0.6 0.3 0.4 12 0.9 0.2 0.5 12 0.7 0.2 04 12
18.0 1 280 1 41 1
1,1,1
t (MTBE)
( 12 1 0.2 1 <0.2 1
( 1 1 1 1 1 1
( ) -12 1 -08 1 00 1
14 0 4 4 6 0 2 4 280 4 82 4
1,1
) 20.0 5.0 11.8 12 18.0 5.0 117 12 210 5.0 12.8 12
(W) (50mm )
(BOD)
(CoD)
(n/ml)
(89)
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24(2012) )
[ 1 [ 1 1
40 - 093 40 - 094 40 - 094
[ 1 04 - 00 [ 1 01 - 00 [ 1 02 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
[1 ] 545 (8) [1 ] 90 (mB) 1 1 1,586(nB)
1,2
@ )
<0.06 1 <0.06 1
<0.001 1 0.002 1
<0.002 1 0.002 1
05 0.1 03 12 0.4 0.3 0.3 12 04 03 04 12
51 1 32 1 36 1
1,1,1
t (MTBE)
( 16 1 1.0 1 09 1
( 2 1 1 1 3 1
( ) -18 1 -15 1 -11 1
0 0 0 4 72 11 34 4 100 4 30 4
1,1
) 230 40 134 12 280 9.0 18.2 12 270 78 16.8 12
V) (50mm
(BOD)
(cop)
(n/nl)
(59

55



24(2012)

[ [
40 - 096 40 - 096 40 - 096
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ 1 [ 1 [ 1
[ [ [
[1 17,736 (n8) [1 52.271(n8) [1 5,996 (nB)
<0001 1 0,001 1 <0001 1
1,2
@ )
<006 1 <006 1 <006 1
<0001 1 0,001 1 <0001 1
<0002 1 0,007 1 0.005 1
07 05 06 12 07 05 06 12 07 04 06 12
40 17 30 4 9.2 4.7 7.3 4 9.0 27 49 4
1,1,1
t (MTBE)
(
( 1 1 2 1 2 1
( ) -06 -10 -08 4 -04 -07 -06 4 -05 -08 -06 4
1 0 4 4 0 2 4 0 0 4
1,1
( ) 30.0 105 19.1 12 285 8.0 179 12 310 95 19.3 12
) (50mm 0.068 0043 0054 4 0.064 0.049 0,058 4 0.057 0039 0.048 4
(BOD)
(CoD)
@/nl)
56.0 510 530 4 800 69.0 720 4
(59
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