24(2012) )
1
20 - 001 20 - 001 20 001
[ ] 01 - 00 [ 1 02 - 00 [ 1 03 - 00
[ 1 [ 1 [ 1
[ ] [ [
[ 1 3245(n®) I 1 1.231(nB) [ 1 32884(nB)
<0.0010 <0.0010 <0.0010 2 <0.0000 <0.0000 <0.0000 2
<0.0001 <0.0001 <0.0001 2 <0.0002 <0.0002 <0.0002 2
<0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
<0.005 <0.005 <0.005 12 <0.005 <0.005 <0.005 12
1,2 <0.0001 <0.0001 <0.0001 2 <0.0001 <0.0001 <0.0001 2
<0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
2 ) <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
<0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
0.002 <0.001 0.001 2 0.002 <0.001 0.001 2
<0.10 <0.10 <0.10 2 <0.10 <0.10 <0.10 2
0.4 0.2 0.3 12 05 0.2 0.4 12
4.1 28 33 4 105 6.4 7.7 4
1,1,1 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
t (MTBE) 0.001 0.001 <0.001 2 <0.001 <0.001 <0.001 2
(
( <1 <1 <1 2 1 0 1 2
( ) -12 -15 -14 4 -0.6 -14 -11 4
2 0 1 2 9 9 9 2
1,1 <0.0001 <0.0001 <0.0001 2 <0.0001 <0.0001 <0.0001 2
( ) 20.2 5.6 13.0 12 26.0 57 158 12 225 8.2 149 12
w) (50mm 0.045 0.020 0.035 12 0.050 0.025 0.040 12 0.030 0.015 0.025 12
(BOD)
36 24 29 4 85 5.6 6.6 4 32 23 29 4
(coD)
/nl)
444 355 40.0 4 79.9 434 56.5 4 47.0 37.8 435 4
(59
231 123 17.4 12 50.5 214 339 12 259 189 232 12




24(2012)

1
20 - 001 20 - 001 20 - 001
[ ] 04 - 00 [ 1 07 - 00 [ ] 08 - 00
[ 1 [ 1 [ 1
[ [ ] [
[ 1 23299(n®) I 1 855(8) [ 1 211 ()
<0.0010 <0.0010 <0.0010 2 <0.0010 <0.0010 <0.0010 2 <0.0010 <0.0010 <0.0010 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 12 <0.005 <0.005 <0.005 12 <0.005 <0.005 <0.005 12
1,2 <0.0001 <0.0001 <0.0001 2 <0.0001 <0.0001 <0.0001 2 <0.0001 <0.0001 <0.0001 2
<0.001 <0.001 <0.001 2 0.002 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
2 ) <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
0.002 <0.001 0.001 2 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
0.008 <0.001 0.004 2 0.001 <0.001 0.001 2 <0.001 <0.001 <0.001 2
<0.10 <0.10 <0.10 2 <0.10 <0.10 <0.10 2 <0.10 <0.10 <0.10 2
05 0.3 0.4 12 0.7 0.4 05 12 0.7 0.4 05 12
45 31 35 4 22 0.8 17 4 18 1.0 14 4
1,1,1 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
t (MTBE) <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
(
( 1 1 1 2 1 0 1 2 0 0 0 2
( ) -12 -17 -14 4 -14 -17 -15 4 -17 -19 -18 4
2 1 2 2 1 0 1 2 1 0 1 2
1,1 <0.0001 <0.0001 <0.0001 2 <0.0001 <0.0001 <0.0001 2 <0.0001 <0.0001 <0.0001 2
( ) 248 6.6 147 12 265 5.0 131 12 216 43 125 12
w) (50mm 0.060 0.030 0.045 12 0.035 0.010 0.025 12 0.050 0.015 0.030 12
(BOD)
39 25 3.0 4 20 0.6 14 4 1.6 0.8 12 4
(coD)
/nl)
474 265 39.0 4 29.2 256 27.1 4 20.2 16.5 184 4
(59
234 124 18.0 12 142 6.7 10.6 12 16.3 8.1 130 12




24(2012) )
1 [ 1
20 - 001 20 - 001 20 - 001
[ ] 10 - 00 [ 1 12 - 00 [ 1 13 - 00
[ 1 [ 1 [ 1
[ ] [ ] [
[ 1 16 (nB) I 1 21979(nB) [ 1 3205(n8)
<0.0010 <0.0010 <0.0010 2 <0.0010 <0.0010 <0.0010 2 <0.0010 <0.0010 <0.0010 2
<0.0002 <0.0002 <0.0002 2 0.0001 <0.0001 <0.0001 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 12 <0.005 <0.005 <0.005 12 <0.005 <0.005 <0.005 12
1,2 <0.0001 <0.0001 <0.0001 2 <0.0001 <0.0001 <0.0001 2 <0.0001 <0.0001 <0.0001 2
<0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
2 ) <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
<0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
<0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
<0.10 <0.10 <0.10 2 <0.10 <0.10 <0.10 2 <0.10 <0.10 <0.10 2
0.6 04 05 12 04 0.2 0.3 12 0.8 0.3 05 12
16 10 13 4 73 4.7 6.5 4 204 114 151 4
1,1,1 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
t (MTBE) <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
(
( 0 0 0 2 0 0 0 2 0 0 0 2
( ) -2.0 -2.3 -2.2 4 -1.1 -14 -12 4 -0.7 -0.9 -0.8 4
11 0 6 2 14 0 7 2 59 5 32 2
1,1 <0.0001 <0.0001 <0.0001 2 <0.0001 <0.0001 <0.0001 2 <0.0001 <0.0001 <0.0001 2
( ) 221 20 119 12 217 89 148 12 240 9.7 154 12
w) (50mm 0.055 0.015 0.035 12 0.015 0.005 0.010 12 0.025 0.010 0.020 12
(BOD)
15 09 12 4 6.5 4.0 58 4 16.6 85 121 12
(coD)
/nl)
15.0 13.0 13.6 4 52.0 47.0 494 4 98.5 82.0 89.8 12
(59
284 17 210 12 254 16.7 237 12 62.7 378 539 12




24(2012) )
1 [
20 - 001 20 - 001 20 - 001
[ ] 14 - 00 [ 1 15 - 00 [ 1 17 - 00
[ 1 [ 1 [ 1
[ ] [ [
[1 1 321 () [ 1 1135(m) [1 1 2(m)
<0.0010 <0.0010 <0.0010 2 <0.0010 <0.0010 <0.0010 2 <0.0010 <0.0010 <0.0010 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 12 <0.005 <0.005 <0.005 12 <0.005 <0.005 <0.005 12
1,2 <0.0001 <0.0001 <0.0001 2 <0.0001 <0.0001 <0.0001 2 <0.0001 <0.0001 <0.0001 2
<0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
2 ) <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
<0.001 <0.001 <0.001 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 <0.001 <0.001 <0.001 2
<0.10 <0.10 <0.10 2 <0.10 <0.10 <0.10 2 <0.10 <0.10 <0.10 2
0.6 0.2 0.4 12 05 0.2 0.3 12 0.8 0.3 0.6 12
22 16 20 4 40 11 22 4 33 11 18 4
1,1,1 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
t (MTBE) <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
(
( 0 0 0 2 0 0 0 2 0 0 0 2
( ) -2.0 -2.7 -25 4 -15 -2.2 -19 4 -13 -1.6 -15 4
2 0 1 2 10 0 5 2 2 0 1 2
1,1 <0.0001 <0.0001 <0.0001 2 <0.0001 <0.0001 <0.0001 2 <0.0001 <0.0001 <0.0001 2
( ) 19.8 21 109 12 22.8 5.0 132 12 234 12 117 12
w) (50mm 0.030 0.015 0.020 12 0.060 0.030 0.050 12 0.135 0.030 0.065 12
(BOD)
21 15 19 4 35 1.0 20 4 30 0.9 1.6 4
(CoD)
(/nl)
108 48 8.1 4 36.1 16.6 253 5 26.0 23.0 245 4
(59
59.7 330 46.0 12 20 0.6 12 12 39.0 13.0 26.0 12




24(2012) )
1 [ 1
20 - 001 20 - 001 20 - 001
[ ] 18 - 00 [ 1 19 - 00 [ 1 20 - 00
[ 1 [ 1 [ 1
[ ] [ ] [
[ 1 690 (B) I 1 678(nB) [ 1 1257(nB)
<0.0010 <0.0010 <0.0010 2 <0.0010 <0.0010 <0.0010 2 <0.0010 <0.0010 <0.0010 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 12 <0.005 <0.005 <0.005 12 <0.005 <0.005 <0.005 12
1,2 <0.0001 <0.0001 <0.0001 2 <0.0001 <0.0001 <0.0001 2 <0.0001 <0.0001 <0.0001 2
<0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
2 ) <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
<0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
<0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
<0.10 <0.10 <0.10 2 <0.10 <0.10 <0.10 2 <0.10 <0.10 <0.10 2
0.6 04 05 12 0.6 0.4 05 12 0.3 0.1 0.2 12
84 72 8.0 4 84 72 8.0 4 124 7.1 89 12
1,1,1 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
t (MTBE) <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
(
( 0 0 0 2 0 0 0 2 0 0 0 2
( ) -12 -17 -14 4 -1.2 -17 -14 4 -09 -1.2 -11 4
2 1 2 2 2 1 2 2 30 0 15 2
1,1 <0.0001 <0.0001 <0.0001 2 <0.0001 <0.0001 <0.0001 2 <0.0001 <0.0001 <0.0001 2
( ) 18.1 8.8 138 12 18.1 8.8 138 12 26.3 6.9 155 12
w) (50mm 0.015 0.005 0.010 12 0.015 0.005 0.010 12 0.035 0.020 0.030 12
(BOD)
76 6.8 74 4 76 6.8 74 4 10.6 6.0 73 12
(coD)
/nl)
499 238 37.3 4 49.9 238 37.3 4 834 63.0 73.0 12
(59
125.0 88.2 1150 12 125.0 88.2 115.0 12 15.1 76 105 12




24(2012) )
1 1
20 - 001 20 002 20 002
[ 1 21 - 00 [ ] 01 - 00 [ ] 02 - 00
[ 1 [ [
[ 1 [ [ 1
[1 1 1721 (n8) [1 ] 4,031 (rB) [1 1 2183(nd)
<0.0010 | <00010 | <0.0010 2
<0.0002  <00002 <0.0002 2
<0001 <0.001 <0001 2
<0005 <0.005 <0.005 1
1,2 <0.0001  <00001  <0.0001 2
<0001 <0.001 <0.001 2
Q@ ) <0001 <0.001 <0.001 2
<0001 <0.001 <0001 2
<0001 <0.001 <0.001 2
<0.10 <010 <0.10 2
03 01 02 12 06 02 03 12 07 04 06 12
317 145 259 12
1,1,1 <0001 <0.001 <0.001 2
t (MTBE) <0001 <0.001 <0.001 2
(
( 1 1 1 2
( ) 411 -14 -13 4
3 0 2 2
1,1 <0.0001 | <00001 <0.0001 2
) 276 85 168 12
w) (50m 0030 0020 0025 12
(BOD)
268 126 218 12
(cop)
/i)
900 634 815 12
(59
259 102 178 12




24(2012)

]
20 - 003 20 - 003 20 - 004
[ ] 01 - 00 [ ] 02 - 00 [ ] 01 - 00
[ ] [ ] [ ]
[ [ [ ]
[1 1 25513(m) [1 79 (mB) [1 ] 3,702 (B)
<0.0001 1 <0.0002 1 <0.0001 1
<0.0002 1 <0.0002 1 <0.0001 1
<0.001 1 <0.001 1 0.001 1
<0.010 <0.010 <0.010 12 <0.010 <0.010 <0.010 12 <0.020 <0.020 <0.020 12
1,2 <0.0002 1 <0.0002 1 <0.0010 1
<0.001 1 <0.001 1 <0.001 1
2 ) <0.010 1 <0.010 1 0.003 1
<0.001 1 <0.001 1 <0.001 1
0.002 1 <0.002 1 0.001 1
<0.01 1 <0.01 1 <0.01 1
0.4 0.1 0.2 24 03 01 0.3 24 04 0.4 04 12
35 1 22 1 20 1
1,1,1 <0.001 1 <0.001 1 <0.001 1
t (MTBE) <0.001 1 <0.002 1 <0.001 1
( 20 1 10 1
( <1 1 1 1
( ) -10 1 -02 1 -21 1
25 1 12 1 0 1
1,1 <0.0002 1 <0.0002 1 <0.0001 1
) 28.1 6.8 164 12 225 45 135 12
V) (50mm
(BOD)
(CoD)
(n/nml)
47.1 272 39.1 12 59.7 301 47.1 12
(8S)
17.7 133 16.1 12 124 7.7 10.0 12




24(2012) )
1 1 1
20 - 004 20 - 004 20 - 004
[ ] 02 - 00 [ ] 03 - 00 [ 1 04 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
[1 1 13,049 (B) [1 ] 13,929(nB) [1 I 5,061 (B)
<0.0001 1 <0.0001 1 <0.0001 1
<0.0001 1 <0.0001 1 <0.0001 1
0.001 1 0.001 1 0.002 1
<0.020 <0.020 <0.020 12 <0.020 <0.020 <0.020 12 <0.020 <0.020 <0.020 12
1,2 <0.0010 1 <0.0010 1 <0.0010 1
<0.001 1 <0.001 1 <0.001 1
2 ) 0.010 1 0.004 1 0.006 1
<0.001 1 <0.001 1 <0.001 1
0.001 1 0.001 1 0.001 1
<0.01 1 <0.01 1 <0.01 1
04 04 04 12 0.4 0.4 04 12 04 03 04 12
3.0 1 3.0 1 3.0 1
1,1,1 <0.001 1 <0.001 1 <0.001 1
t (MTBE) <0.001 1 <0.001 1 <0.001 1
(
(
( ) -20 1 -21 1 -20 1
0 1 0 1 0 1
1,1 <0.0001 1 <0.0001 1 <0.0001 1
(@)
w) (50mm
(BOD)
(CoD)
(n/ml)

(58)




24(2012) )
] ]
20 - 004 20 - 004 20 - 004
[ ] 05 - 00 [ ] 06 - 00 [ ] 07 - 00
[ ] [ ] [ ]
[ 1 [ 1 [
[1 1 12,062 (mB) [1 ] 7,632(mB) [1 ] 4,090 (n8)
<0.0001 1 <0.0001 1 <0.0001 1
<0.0001 1 <0.0001 1 <0.0001 1
0.002 1 0.001 1 0.002 1
<0.020 <0.020 <0.020 12 <0.020 <0.020 <0.020 12 <0.020 <0.020 <0.020 12
1,2 <0.0010 1 <0.0010 1 <0.0010 1
<0.001 1 <0.001 1 <0.001 1
2 ) 0.003 1 0.008 1 0.003 1
<0.001 1 <0.001 1 <0.001 1
0.001 1 0.001 1 <0.001 1
<0.01 1 <0.01 1 <0.01 1
0.4 0.4 0.4 12 04 04 0.4 12 04 0.3 04 12
20 1 3.0 1 6.0 1
1,1,1 <0.001 1 <0.001 1 <0.001 1
t (MTBE) <0.001 1 <0.001 1 <0.001 1
(
(
( ) -2.0 1 -20 1 -20 1
0 1 0 1 0 1
1,1 <0.0001 1 <0.0001 1 <0.0001 1
)
V) (50mm
(BOD)
(CoD)
(n/nml)

(58)




24(2012) )
] ] ]
20 - 004 20 - 004 20 004
[ ] 08 - 00 [ 1 09 - 00 [ ] 10 - 00
[ ] [ ] [ ]
[ 1 [ 1 [ ]
[1 1 972 (mB) [1 ] 1,188(mB) [1 ] 383(mB)
<0.0001 1 <0.0001 1 <0.0001 1
<0.0001 1 <0.0001 1 0.0000 1
0.001 1 0.003 1 0.005 1
<0.020 <0.020 <0.020 12 <0.020 <0.020 <0.020 12 0.050 <0.020 <0.020 12
1,2 <0.0010 1 <0.0010 1 <0.0010 1
<0.001 1 <0.001 1 <0.001 1
2 ) 0.003 1 0.003 1 0.003 1
<0.001 1 <0.001 1 <0.001 1
0.001 1 <0.001 1 <0.001 1
<0.01 1 <0.01 1 <0.01 1
0.4 0.3 0.4 12 04 03 0.4 12 04 0.3 0.3 12
3.0 1 6.0 1 51.0 1
1,1,1 <0.001 1 <0.001 1 <0.001 1
t (MTBE) <0.001 1 <0.001 1 <0.001 1
(
(
( ) -20 1 -15 1 -12 1
0 1 0 1 0 1
1,1 <0.0001 1 <0.0001 1 <0.0001 1
)
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)

10



24(2012) )
1 [ 1 1
20 - 004 20 - 004 20 - 004
[ ] 12 - 00 [ ] 14 - 00 [ ] 15 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
[1 1 2,959 (nB) [1 ] 6,493 () [1 I 1,048 (n8)
<0.0001 1 <0.0001 1 <0.0001 1
<0.0001 1 <0.0001 1 <0.0001 1
0.003 1 0.001 1 0.001 1
<0.020 <0.020 <0.020 12 <0.020 <0.020 <0.020 12 <0.020 <0.020 <0.020 12
1,2 <0.0010 1 <0.0010 1 <0.0010 1
<0.001 1 <0.001 1 <0.001 1
@ ) 0.002 1 0.005 1 0.004 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 0.001 1 0.001 1
<0.01 1 <0.01 1 <0.01 1
04 03 04 12 0.4 0.3 04 12 04 04 04 12
26.0 1 3.0 1 3.0 1
1,1,1 <0.001 1 <0.001 1 <0.001 1
t (MTBE) <0.001 1 <0.001 1 <0.001 1
(
(
( ) -19 1 -21 1 -20 1
0 1 0 1 0 1
1,1 <0.0001 1 <0.0001 1 <0.0001 1
(@)
w) (50mm
(BOD)
(CoD)
(n/ml)
(89)

11



24(2012)

[ 1 [ [ 1
20 - 005 20 - 005 20 - 005
[ ] 01 - 01 [ 1] 02-o01 [ ] 03 - 01
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 9,548 (1) [1 ] 307 (mB) 1 ] (n8)
1,2
@ )
0.3 0.2 0.2 12 0.3 0.1 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 14.0 6.0 109 12 180 65 108 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

12



24(2012)

[ 1 [ [ 1
20 - 005 20 - 005 20 - 005
[ ] 04 - 01 [ ] 05 - 01 [ ] 06 - 01
[ 1 [ 1 [ 1
[ [ [ 1
1 1 20 () 1 1 116(nB) 1 1 12,323(md)
1,2
@ )
0.3 0.2 0.2 12 0.3 0.2 0.2 12 0.2 0.2 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
( ) 12.3 6.5 9.6 12 185 4.0 111 12 175 11.0 134 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

13



24(2012)

[ 1 [ [ 1
20 - 005 20 - 005 20 - 006
[ ] 07 - 01 [ ] 08-o01 [ ] 01 - 00
[ 1 [ 1 [ 1
[ [ [ 1
1 1 649 (nB) 1 ] 1,268 () 1 ] 3,926 (B)
1,2
@ )
0.3 0.2 0.2 12 0.2 0.2 0.2 12 0.3 0.2 0.2 365
1,1,1
t (MTBE)
(
(
( )
1,1
) 19.0 8.0 17.2 12 21.0 75 138 12 215 5.0 137 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

14



24(2012)

[ 1 [ [ 1
20 - 006 20 - 006 20 - 006
[ 1 02 - 00 [ ] 03 - 00 [ 1 04 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 379 (mB) [1 1 7,160 (n8) 1 ] 3,171 ()
1,2
@ )
0.3 0.2 0.2 365 0.2 0.2 0.2 365 0.4 0.2 03 365
1,1,1
t (MTBE)
(
(
( )
1,1
) 23.0 4.0 12.6 12 24.0 3.0 134 12 195 3.0 115 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

15



24(2012)

[ 1 [ [ 1
20 - 006 20 - 006 20 - 006
[ 1 05 - 00 [ ] 06 - 00 [ 1 07 - 00
[ 1 [ 1 [ 1
[ [ [ 1
1 1 2,676 () 1 1 197 (nB) 1 ] 5,629 (mB)
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
) 22.0 6.5 14.0 12 18.0 5.0 126 12 18.0 6.0 12.2 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

16



24(2012)

[ 1 [ [ 1
20 - 006 20 - 006 20 - 006
[ ] 08 - 00 [ 1 09 - 00 [ ] 10 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 584 (1) [1 ] 99 () 1 ] 595 (8)
1,2
@ )
0.3 0.2 0.2 365 05 0.2 0.3 365 0.3 0.2 0.2 365
1,1,1
t (MTBE)
(
(
( )
1,1
) 205 5.0 12.8 12 225 4.0 127 12 135 20 85 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

17



24(2012)

[ 1 [ [ 1
20 - 006 20 - 006 20 - 006
[ ] 11 - 00 [ ] 13 - 00 [ 1 14 - 00
[ 1 [ 1 [ 1
[ [ [ 1
1 1 421 () 1 1 680 () 1 ] 228(rmB)
1,2
@ )
05 0.1 0.2 365 04 0.2 0.3 365 0.4 0.3 03 365
1,1,1
t (MTBE)
(
(
( )
1,1
) 17.0 6.0 129 12 220 6.5 14.3 12 18.0 4.0 12.0 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

18



24(2012)

[ 1 [ [ 1
20 - 009 20 - 009 20 - 009
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 4,349 (m3) 1 1 6,461 () 1 ] 7,272 ()
1,2
@ )
0.3 0.1 0.2 12 04 0.2 0.3 12 0.4 0.2 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 22.0 5.3 131 12 135 7.0 105 12 135 6.5 9.9 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

19



24(2012)

[ 1 [ [ 1
20 - 009 20 - 009 20 - 009
[ 1 04 - 00 [ ] 05 - 00 [ ] 06 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 1,738 () [1 ] 15 (mB) 1 ] 20 (nB)
1,2
@ )
0.3 0.1 0.2 12 0.3 <0.2 <0.2 12 05 0.1 03 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 209 4.1 125 12 220 3.4 122 12 17.4 6.2 11.3 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

20



24(2012)

[ 1 [ [ 1
20 - 009 20 - 009 20 - 009
[ 1 07 - 00 [ ] 08 - 00 [ 1 09 - 00
[ 1 [ 1 [ 1
[ 1 [ [ 1
[1 1 () [1 1 52 () [1 1 4(m8)
1,2
@ )
0.3 0.2 0.2 12 0.3 0.2 03 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 14.9 126 134 12 17.7 35 9.9 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

21



24(2012)

[ 1 [ [ 1
20 - 009 20 - 010 20 - 010
[ 1 10 - 00 [ ] o1-o01 [ ] 01 - 02
[ 1 [ 1 [ 1
[ [ [ 1
1 1 87 (nB) [1 ] 2,300 (m8) 1 ] 4,500 (mB)
1,2
@ )
0.4 <0.1 0.3 12 0.3 0.2 0.2 365 0.3 0.2 03 365
1,1,1
t (MTBE)
(
(
( )
1,1
( ) 12.0 111 11.6 12 20.0 55 13.0 12 21.0 75 15.0 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

22



24(2012)

[ [ [ 1
20 - 010 20 - 010 20 - 010
[ 1 02 - 00 [ ] 03 - 00 [ 1 04 - 00
[ 1 [ 1 [ 1
[ [ [ 1
1 ] 1,400 () [1 ] 400 (mB) 1 ] 3,600 (m8)
1,2
@ )
0.30 0.20 0.20 365
0.3 0.2 0.2 365 0.3 0.2 03 365
1,1,1
t (MTBE)
(
(
( )
1,1
) 220 40 14.0 12 17.0 55 113 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

23



24(2012)

[ 1 [ [
20 - 010 20 - 010 20 - 010
[ 1 05 - 00 [ ] 06 - 00 [ 1 07 - 00
[ 1 [ 1 [ 1
[ [ [
[1 ] 840 (B) [1 ] 1,300 (m8) 1 ] 1,700 ()
1,2
@ )
0.3 0.2 0.2 365 0.3 0.2 0.3 365
1,1,1
t (MTBE)
(
(
( )
1,1
) 23.0 125 18.0 12 245 9.0 16.8 12 215 7.0 14.3 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

24



24(2012)

[ 1 [ [ 1
20 - 010 20 - 010 20 - 010
[ 1 09 - 00 [ ] 10 - 00 [ ] 11 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 350 (mB) [1 ] 6,600 (m8) 1 ] 650 (n8)
1,2
@ )
0.3 0.2 0.2 365 0.3 0.2 0.3 365 0.3 0.2 0.2 365
1,1,1
t (MTBE)
(
(
( )
1,1
( ) 255 45 15.0 12 27.0 4.0 16.0 12 17.0 55 11.3 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

25



24(2012)

[ 1 [ [ 1
20 - 010 20 - 013 20 - 013
[ 1 12 - 00 [ ] 01 - 00 [ 1 02 - 00
[ 1 [ 1 [ 1
[ [ [ 1
1 1 70 () [1 ] 1,923 () 1 ] 1,507 ()
1,2
@ )
0.3 0.2 0.2 365 0.2 0.1 0.1 12 0.2 0.1 0.1 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 19.0 5.0 12.0 12 14.0 6.0 10.2 12 15.0 5.0 104 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

26



24(2012)

[ 1 [ 1 [ 1
20 - 013 20 - 013 20 - 013
[ ] 03 - 00 [ ] 04 - 00 [ ] 05 - 00
[ 1 [ 1 [ 1
[ [ 1 [ 1
1 1 1,526 () 1 1 1,776 (n8) 1 ] (n8)
1,2
@ )
0.3 0.1 0.1 12 0.2 0.1 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 15.0 5.0 106 12 180 6.0 112 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

27



24(2012)

[ 1 [ [ 1
20 - 013 20 - 013 20 - 013
[ 1 06 - 00 [ ] 07 - 00 [ ] 08 - 00
[ 1 [ 1 [ 1
[ [ [ 1
1 1 725 (n8) 1 1 712 (n8) 1 ] 59 (nB)
1,2
@ )
0.3 0.1 0.2 12 0.2 0.1 0.1 12 0.2 0.1 0.1 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 14.0 5.0 10.0 12 16.0 5.0 10.1 12 14.0 5.0 10.0 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

28



24(2012)

[ 1 [ [ 1
20 - 013 20 - 013 20 - 013
[ 1 09 - 00 [ ] 10 - 00 [ 1 12 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 381 (mB) [1 ] 59 (nB) 1 ] 1,811 (8)
1,2
@ )
0.2 0.1 0.1 12 0.2 0.1 0.2 12 0.2 0.1 0.1 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 14.0 5.0 9.9 12 14.0 5.0 10.0 12 15.0 5.0 10.3 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

29



24(2012) )
[ 1 [ [ 1
20 - 014 20 - 014 20 - 014
[ ] 01 - 00 [ ] 03 - 00 [ 1 04 - 00
[ 1 [ 1 [ 1
[ 1 [ [ ]
[1 1 () [ 1 1383(nB) [ 1 910(nB)
<0.0015 1
<0.0002 1
1,2 <0.0004 1
<0.040 1
@ ) <0.010 1
0.2 02 0.2 12 0.2 0.2 0.2 12
<2.0 1
1,1,1 <0.030 1
t (MTBE) <0.002 1
( <03 1
( <1 1
( ) 14 1
1,1 <0.0100 1
() 222 90 144 12 25 6.3 14.1 12
(W) (50mm )
(BOD)
(CoD)
(n/ml)
(SS)

30



24(2012) )
[ [ 1 [ 1
20 - 014 20 - 014 20 - 014
[ ] 05 - 00 [ ] 06 - 00 [ ] 07 - 00
[ 1 [ 1 [ 1
[ [ 1 [ 1
[1 ] 181 (m8) [1 ] 401 (mB) 1 ] 3,040 (8)
<0.0015 1
<0.0002 1
1,2
@ ) <0.010 1
02 0.2 0.2 12 02 0.1 02 12 04 03 03 12
22 1
1,1,1 <0.030 1
t (MTBE)
( <03 1
( <1 1
( ) -15 1
1,1
() 20.7 62 132 12 191 84 135 12 225 45 128 12
uv) (50mm )
(BOD)
(coD)
(n/ml)
(8%)

31



24(2012) )
1 [ 1
20 - 014 20 - 014 20 - 014
[ ] 08 - 00 [ ] 10 - 00 [ ] 11 - 00
[ 1 [ 1 [ 1
[ 1 [ [ 1
[1 ] 1,470 (m8) [1 ] 2,516 (mB) [1 ] 2,561 (n8)
<0.0015 1 <0.0015 1
<0.0002 1 <0.0002 1
1,2 <0.0004 1 <0.0004 1
<0.040 1 <0.040 1
Q@ ) <0.010 1 <0.010 1
0.2 0.2 0.2 12 03 02 0.2 12 0.2 0.1 0.2 12
22 1 <20 1
1,1,1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1
( <03 1 <03 1
( <1 1 <1 1
( ) -09 1 -07 1
1,1 <0.0100 1 <0.0100 1
) 19.0 75 134 12 255 46 15.0 12 196 100 1438 12
w) (50mm
(BOD)
(cop)
(n/ml)
(59

32



24(2012)

[ 1 [ [ 1
20 - 014 20 - 014 20 - 014
[ 1 12 - 00 [ 1 14 - 00 [ ] 15 - 00
[ 1 [ 1 [ 1
[ [ [ 1
1 1 521 (n8) 1 1 1,467 (n8) 1 ] 22 ()
1,2
@ )
0.2 0.1 0.2 12 0.3 0.2 0.2 12 0.2 0.2 0.2
1,1,1
t (MTBE)
(
(
( )
1,1
( ) 152 11.0 129 12 159 10.5 131 12 188 119 16.5
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

33



24(2012) )
[ 1 [ 1 [ 1
20 - 014 20 - 014 20 - 014
[ ] 16 - 00 [ ] 19 - 00 [ 1 20 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
[1 1 2385(nd) 1 1 726 (8) [1 1 201 (nB)
<0.0015 1
<0.0002 1
1,2 <0.0004 1
<0.040 1
@ ) <0.010 1
0.2 0.1 0.2 12 0.2 0.1 0.2 12 0.2 0.1 0.2 12
<2.0 1
1,1,1 <0.030 1
t (MTBE) <0.002 1
( <03 1
( <1 1
( ) -07 1
1,1 <0.0100 1
) 203 2.0 142 12 169 9.2 1238 12 193 76 135 12
(W) (50mm )
(BOD)
(CoD)
(n/ml)
(SS)

34



24(2012) )
[ 1 [ [ 1
20 - 014 20 - 014 20 - 015
[ ] 21 - 00 [ 1 22 - 00 [ ] 01 - 01
[ 1 [ 1 [ 1
[ 1 [ [ 1
[1 1 (m8) [1 1 972(8) [1 1 734 ()
<0.0015 1
<0.0002 1
1,2 <0.0004 1
<0.040 1
@ ) <0.010 1
03 02 02 12 04 02 03 12
22 1
1,1,1 <0.030 1
t (MTBE) <0.002 1
( <03 1
( <1 1
( ) 14 1
1,1 <0.0100 1
() 204 75 14.0 12
(W) (50mm
(BOD)
(Cop)
(n/ml)

(89)

35



24(2012) )
]
20 - 015 20 - 017 20 - 017
[ ] 01 - 02 [ ] 01 - 00 [ ] 02 - 00
[ ] [ ] [ ]
[ [ [ ]
[1 1 2,936 (B) [1 ] 8,640 (1mB) [1 I 3,094 (B)
<0.0015 1 <0.0015 1
<0.0002 1 <0.0002 1
1,2
Q@ ) <0.010 1 <0.010 1
<0.06 1 <0.06 1
<0.001 1 <0.001 1
<0.002 1 <0.002 1
04 02 03 12 04 03 03 12 03 03 03 12
22 1 26 1
1,1,1 <0.030 1 <0.030 1
t (MTBE)
(
( <1 1 <1 1
( ) -25 1 -14 1
1,1 <0.0100 1 <0.0100 1
) 21.0 34 119 12 20.0 53 121 12
V) (50mm
(BOD)
(cop)
(n/ml)
(8S)

36



24(2012) )
1 1
20 - 017 20 - 017 20 - 017
[ ] 03 - 00 [ ] 04 - 00 [ ] 05 - 00
[ 1 [ 1 [ 1
[ 1 [ [ 1
[1 1 1,352 (nB) [1 25 () [1 I 156 ()
<0.0015 1 <0.0015 1
<0.0002 1 <0.0002 1 <0.0002 1
1,2 <0.0004 1
<0.040 1
Q@ ) <0010 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
04 0.2 03 12 0.3 0.1 0.2 12 04 03 0.3 12
2.6 1 26 1
1,1,1 <0.030 1 <0.030 1
t (MTBE) <0.002 1
(
( <1 1 <1 1 <1 1
( ) -16 1 -0.9 1
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 205 8.4 14.3 12 14.4 10.0 12.7 12 225 3.8 12.9 12
V) (50mm
(BOD)
(CoD)
(n/ml)
(89)

37



24(2012) )
] ]
20 - 019 20 - 019 20 - 019
[ ] 01 - 00 [ ] 01 - 02 [ ] 02 - 00
[ ] [ ] [ ]
[ 1 [ 1 [
[1 1 2,325 (mB) [1 ] 2,920(mB) [1 ] 55 (nB)
<0.0001 1 <0.0001 1 <0.0001 1
<0.0001 1 <0.0001 1 <0.0001 1
0.001 1 0.001 1 0.001 1
<0.020 <0.020 <0.020 12 <0.020 <0.020 <0.020 12 <0.020 <0.020 <0.020 12
1,2 <0.0010 1 <0.0010 1 <0.0010 1
<0.001 1 <0.001 1 <0.001 1
@ ) 0.002 1 0.002 1 0.002 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.01 1 <0.01 1 <0.01 1
0.4 0.2 0.3 12 04 02 0.3 12 0.5 0.3 0.3 12
20 1 20 1 30 1
1,1,1 <0.001 1 <0.001 1 <0.001 1
t (MTBE) <0.001 1 <0.001 1 <0.001 1
(
(
( ) -22 1 -22 1 -22 1
0 1 0 1 0 1
1,1 <0.0001 1 <0.0001 1 <0.0001 1
)
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)

38



24(2012) )
] ] ]
20 - 019 20 - 019 20 - 020
[ ] 03 - 00 [ ] 04 - 00 [ ] 01 - 00
[ ] [ ] [ ]
[ 1 [ 1 [ ]
[1 1 13 (mB) [1 18 (mB) [1 ] 621 (nB)
<0.0001 1 <0.0001 1
<0.0001 1 <0.0001 1
<0.001 1 <0.001 1
<0.020 <0.020 <0.020 12 <0.020 <0.020 <0.020 12
1,2 <0.0010 1 <0.0010 1
<0.001 1 <0.001 1
@ ) 0.002 1 0.001 1
<0.001 1 <0.001 1
<0.001 1 <0.001 1
<0.01 1 <0.01 1
0.5 0.3 0.4 12 03 02 0.2 12 0.3 0.1 0.2 365
1.0 1 10 1
1,1,1 <0.001 1 <0.001 1
t (MTBE) <0.001 1 <0.001 1
(
(
( ) -25 1 -22 1
0 1 0 1
1,1 <0.0001 1 <0.0001 1
) 200 20 103 12
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)

39



24(2012)

[ 1 [ [ 1
20 - 020 20 - 020 20 - 021
[ ] 03 - 01 [ ] 04 - 00 [ ] 01 - 00
[ 1 [ 1 [ 1
[ [ [ 1
1 1 2,812 () 1 1 144 () 1 ] 2,505 (mB)
1,2
@ )
0.3 0.1 0.2 365 0.3 0.1 0.2 365 0.3 0.1 03 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 20.0 3.0 10.9 12 19.0 4.0 112 12 26.0 5.0 17.8 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

40



24(2012)

[ 1 [ [ 1
20 - 021 20 - 021 20 - 021
[ 1 02 - 00 [ ] 03 - 00 [ 1 04 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 1 42 (mB) [1 1 758(m8) [1 1 (mB)
1,2
@ )
0.4 0.1 0.2 12 04 0.1 0.3 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 23.0 4.0 133 12 23.0 1.0 119 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

41



24(2012)

[ 1 [ [ 1
20 - 021 20 - 021 20 - 021
[ 1 05 - 00 [ ] 06 - 00 [ 1 07 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 799 () [1 ] 583(mB) 1 ] 42 (md)
1,2
@ )
0.4 0.2 0.3 12 0.3 0.1 0.2 12 0.4 0.1 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 24.0 5.0 13.8 12 235 20 121 12 215 3.0 109 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

42



24(2012)

[ 1 [ 1 [
20 - 021 20 - 022 20 - 022
[ ] 08 - 00 [ ] 01 - 00 [ ] 02 - 00
[ 1 [ 1 [ 1
[ [ 1 [
[1 1 45 () [1 ] 572(n8) [1 335(nmB)
1,2
Q@ )
0.4 0.2 0.3 12 0.2 0.1 0.2 12 04 0.1 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1 <0.0000 1 <0.0000 1
) 220 3.0 114 12 18.0 20 105 12 210 20 121 12
V) (50mm )
(BOD)
(CoD)
(n/ml)
(59

43



24(2012)

[ 1 [ 1 [ 1
20 - 022 20 - 022 20 - 023
[ ] 03 - 00 [ ] 04 - 00 [ ] 01 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
[1 ] 1,388 () [1 ] 1,022 () 1 ] 49 ()
1,2
@ )
0.3 0.1 0.1 12 04 0.1 0.2 12 0.1 0.1 0.1 12
1,1,1
t (MTBE)
(
(
( )
1,1 <0.0000 1 <0.0000 1
) 245 20 122 12 210 20 121 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

a4



24(2012)

[ [ 1 [ 1
20 - 023 20 - 023 20 - 023
[ ] 02 - 00 [ ] 03 - 01 [ ] 03 - 02
[ 1 [ 1 [ 1
[ [ 1 [ ]
[1 1 1,556 (1mB) [1 ] 1,686 (mB) [1 ] 1(md)
1,2
Q@ )
0.1 0.1 0.1 12 01 0.1 0.1 12 0.1 0.1 0.1 12
1,1,1
t (MTBE)
(
(
( )
1,1
)
V) (50mm )
(BOD)
(CoD)
(n/ml)
(59

45



24(2012) )
[
20 - 023 20 - 023 20 - 025
[ ] 05 - 00 [ ] 06 - 00 [ ] 01 - 00
[ ] [ ] [ ]
[ [ [
[1 1 3(mB) [1 48 (nB) [1 ] 2,752 (B)
<0.0005 <0.0005 <0.0005 2
<0.0001 <0.0001 <0.0001 2
<0.001 <0.001 <0.001 2
<0.005 <0.005 <0.005 12
1,2 <0.0002 <0.0002 <0.0002 4
<0.001 <0.001 <0.001 4
@ )
<0.06 <0.06 <0.06 12
0.1 0.1 0.1 12 01 01 0.1 12 04 0.1 0.2 365
1,1,1 <0.001 <0.001 <0.001 4
t (MTBE)
(
(
( )
1,1 <0.0005 <0.0005 <0.0005 4
) 203 99 14.2 12
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)
5.6 42 52 12

46



24(2012) )
] ]
20 - 025 20 - 025 20 - 025
[ ] 02 - 00 [ ] 04 - 00 [ ] 06 - 00
[ ] [ ] [ ]
[ 1 [ 1 [
[1 1 240 (mB) [1 ] 2,295(mB) [1 ] 564 (B)
<0.0005 1 <0.0005 1 <0.0005 <0.0005 <0.0005 2
<0.0001 1 <0.0001 1 <0.0001 <0.0001 <0.0001 2
<0.001 1 <0.001 1 0.003 0.003 0.003 2
<0.005 <0.005 <0.005 12 <0.005 <0.005 <0.005 12 <0.005 <0.005 <0.005 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
@ )
<0.06 <0.06 <0.06 12 0.06 0.06 0.06 4 <0.06 <0.06 <0.06 12
0.4 0.1 0.2 365 04 02 0.3 365 0.3 0.1 0.2 365
27 1 105 1
1,1,1 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
t (MTBE)
(
(
( )
1,1 <0.0005 <0.0005 <0.0005 4 <0.0005 <0.0005 <0.0005 4 <0.0005 <0.0005 <0.0005 4
) 225 438 199 12 188 7.6 122 12 276 5.0 157 12
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)
59 33 45 12 53 0.6 11 12 131 119 12,6 12

47



24(2012) )
] [ ]
20 - 025 20 - 025 20 - 025
[ ] 09 - 00 [ ] 10 - 00 [ ] 11 - 00
[ ] [ ] [ ]
[ 1 [ 1 [
[1 1 593 (1mB) [1 ] 222(n8) [1 ] 406 ()
<0.0005 <0.0005 <0.0005 2 <0.0005 1 <0.0005 1
<0.0001 <0.0001 <0.0001 2 <0.0001 1 <0.0001 1
<0.001 <0.001 <0.001 2 <0.001 1 <0.001 1
<0.005 <0.005 <0.005 12 <0.005 <0.005 <0.005 12 <0.005 <0.005 <0.005 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
@ )
<0.06 <0.06 <0.06 12 <0.06 <0.06 <0.06 12 <0.06 <0.06 <0.06 12
0.4 0.2 0.2 365 04 01 0.2 365 04 0.1 0.2 365
17 1 131 1
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)
(
(
( )
1,1 <0.0005 <0.0005 <0.0005 4 <0.0005 <0.0005 <0.0005 4 <0.0005 <0.0005 <0.0005 4
) 223 3.7 143 12 25.6 5.0 137 12 237 6.5 15.0 12
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)
5.0 31 4.0 12 3.6 17 23 12 8.3 6.7 7.6 12

48



24(2012) )
] ]
20 - 025 20 - 026 20 - 026
[ ] 12 - 00 [ ] 01 - 00 [ ] 02 - 00
[ ] [ ] [ ]
[ 1 [ [ ]
[1 1 144 (mB) [1 ] 1,110(mB) [1 ] 690 (B)
<0.0005 1
<0.0001 1
<0.001 1
<0.005 <0.005 <0.005 12
1,2 <0.0002 <0.0002 <0.0002 4
<0.001 <0.001 <0.001 4
@ )
<0.06 <0.06 <0.06 12
0.4 0.2 0.3 365 05 02 0.3 12 0.5 0.1 0.3 12
24 1
1,1,1 <0.001 <0.001 <0.001 4
t (MTBE)
(
(
( )
1,1 <0.0005 <0.0005 <0.0005 4
) 25.0 55 136 12 26.0 75 16.6 12 240 8.0 16.3 12
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)
15 12 14 12

49



24(2012)

[ 1 [ [ 1
20 - 026 20 - 026 20 - 026
[ 1 04 - 00 [ ] 05 - 00 [ ] 06 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 510 () [1 ] 660 (B) 1 ] 360 (mB)
1,2
@ )
05 0.1 0.3 12 05 0.2 0.4 12 09 0.1 03 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 19.0 8.0 13.8 12 29.0 75 185 12 235 10.0 16.1 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

50



24(2012)

[ 1 [ [ 1
20 - 027 20 - 027 20 - 027
[ 1 02 - 00 [ ] 03 - 00 [ 1 04 - 00
[ 1 [ 1 [ 1
[ [ [ 1
1 1 1,171 () 1 1 1,184 () 1 ] 883 (n8)
1,2
@ )
0.4 0.2 0.2 12 0.2 0.1 0.2 12 <0.2 0.1 0.1 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 23.0 7.0 139 12 23.0 7.0 139 12 25.0 3.0 14.9 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

51



24(2012)

[ 1 [ [ 1
20 - 027 20 - 027 20 - 027
[ 1 05 - 00 [ ] 07 - 00 [ ] 08 - 00
[ 1 [ 1 [ 1
[ [ [ 1
1 1 412 () 1 1 843(B) 1 ] 2,748 (mB)
1,2
@ )
<0.2 0.1 <0.2 12 <0.4 <0.1 <0.2 12 <0.3 0.1 <0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 20.0 7.0 124 12 26.0 5.0 14.6 12 23.0 7.0 <138 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

52



24(2012)

[ [ [ 1
20 - 029 20 - 029 20 - 029
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 3,353 (M) [1 ] 3,626 (mB) 1 ] 836 (n8)
1,2
@ )
0.4 0.2 0.3 12 04 03 0.3 12 0.3 0.1 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 255 10 102 12 230 20 112 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

53



24(2012)

[ 1 [ [ 1
20 - 029 20 - 029 20 - 029
[ 1 04 - 00 [ ] 05 - 00 [ ] 06 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 1,268 (1) [1 ] 30 (nB) 1 ] 13 (nB)
1,2
@ )
0.4 0.2 0.3 12 04 0.2 0.3 12 0.3 0.2 03 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 245 3.0 125 12 25.0 1.0 13.0 12 19.0 1.0 11.0 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

54



24(2012)

[ 1 [ [ 1
20 - 029 20 - 029 20 - 029
[ 1 07 - 00 [ ] 08 - 00 [ 1 09 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 1 24 (m8) [1 1 23 () [1 1 30(mB)
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
) 25.0 1.0 135 12 21.0 1.0 11.0 12 25.0 1.0 14.0 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

55



24(2012)

[ 1 [ 1 [ 1
20 - 032 20 - 032 20 - 034
[ ] 01 - 00 [ ] 03 - 00 [ ] 01 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
1 ] 2,200 (1) [1 ] 1,500 () 1 ] 353(n8)
1,2
@ )
0.4 0.1 0.3 12 04 0.2 0.3 12 0.2 0.1 0.1 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 19.1 5.6 123 12 25.2 34 14.1 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
220 13.0 18.6 12 38.0 23.0 30.0 12
(88)

56



24(2012)

[ [ 1 [ 1
20 - 034 20 - 034 20 - 034
[ 1 02 - 00 [ ] 03 - 00 [ 1 04 - 00
[ 1 [ 1 [ 1
[ [ 1 [ 1
[1 ] 9,463 () [1 ] 286 (mB) 1 ] 2,604 ()
1,2
@ )
0.2 0.1 0.1 12 0.2 0.1 0.1 12 0.3 0.2 03 12
1,1,1
t (MTBE)
(
(
( )
1,1
)
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

57



24(2012) )
20 - 034 20 - 034 20 - 035
[ ] 05 - 00 [ ] 06 - 00 [ ] 01 - 00
[ ] [ ] [ ]
[ [ [
[1 1 343 (nB) [1 99 (nB) [1 ] 2,000 (1mB)
<0.0001 <0.0001 <0.0001 2
<0.0001 <0.0001 <0.0001 2
<0.001 <0.001 <0.001 2
0.000 0.000 0.000 12
1,2 0.0002 <0.0001 <0.0001 4
<0.001 <0.001 <0.001 4
@ )
0.00 0.00 0.00 12
0.3 0.1 0.2 12 03 01 0.2 12 0.3 0.3 0.3 12
105 1
1,1,1 <0.001 <0.001 <0.001 4
t (MTBE)
(
(
( )
1,1 <0.0010 0.0000 <0.0010 4
)
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)

58



24(2012) )
] ] ]
20 - 035 20 - 035 20 - 035
[ ] 02 - 00 [ ] 03 - 00 [ ] 04 - 00
[ ] [ ] [ ]
[ 1 [ 1 [ ]
1 ] 615 () [ 90 () [1 ] (8)
<0.0001 1 <0.0001 1
<0.0001 1 <0.0001 1
<0.001 1 <0.001 1
<0.001 0.000 <0.001 12 <0.001 0.000 <0.001 12
1,2 0.0002 0.0000 <0.0001 4 0.0002 0.0000 <0.0001 4
<0.001 0.000 <0.001 4 <0.001 0.000 <0.001 4
@ )
0.00 0.00 0.00 12 0.00 0.00 0.00 12
0.4 <01 0.3 12 04 03 0.3 12
29 1 17 1
1,1,1 <0.001 0.000 <0.001 4 <0.001 0.000 <0.001 4
t (MTBE)
(
(
( )
1,1 <0.0010 0.0000 <0.0010 4 <0.0010 0.0000 <0.0010 4
)
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)

59



24(2012) )
] ] [
20 - 035 20 - 035 20 - 035
[ ] 05 - 00 [ ] 06 - 00 [ ] 07 - 00
[ ] [ ] [ ]
[ 1 [ 1 [
[1 1 180 (mB) [1 ] 1,300 (mB) [1 ] 1,600 (mB)
<0.0001 <0.0001 <0.0001 4 <0.0001 1 <0.0001 1
<0.0001 <0.0001 <0.0001 4 <0.0001 1 <0.0001 1
<0.001 <0.001 <0.001 4 <0.001 1 <0.001 1
0.000 0.000 0.000 12 0.000 0.000 0.000 12 0.000 0.000 0.000 12
1,2 0.0002 0.0000 <0.0001 4 0.0002 <0.0001 <0.0001 4 0.0002 0.0000 <0.0001 4
<0.001 0.000 <0.001 4 <0.001 0.000 <0.001 4 <0.001 0.000 <0.001 4
@ )
0.00 0.00 0.00 12 0.00 0.00 0.00 12 0.00 0.00 0.00 12
0.5 0.2 0.4 12 04 03 0.3 12 04 0.2 0.3 12
33 1 172 1 8.6 1
1,1,1 <0.001 0.000 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
t (MTBE)
(
(
( )
1,1 <0.0010 0.0000 <0.0010 4 <0.0001 0.0000 <0.0001 4 0.0003 0.0000 0.0002 4
)
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)

60



24(2012) )
] ]
20 - 035 20 - 035 20 - 035
[ ] 08 - 00 [ 1 09 - 00 [ ] 10 - 00
[ ] [ ] [ ]
[ 1 [ 1 [
[1 1 2,300 (1mB) [1 ] 3,000 (nB) [1 ] 3,000 (1mB)
0.0002 1 <0.0001 1 <0.0001 1
<0.0001 1 <0.0001 1 <0.0001 1
<0.001 1 <0.001 1 <0.001 1
0.000 0.000 0.000 12 <0.001 0.000 <0.001 12 0.000 0.000 0.000 12
1,2 0.0002 0.0000 <0.0001 4 0.0002 <0.0001 <0.0001 4 0.0002 <0.0001 0.0002 4
<0.001 0.000 <0.001 4 <0.001 0.000 <0.001 4 <0.001 <0.001 <0.001 4
@ )
0.00 0.00 0.00 12 0.00 0.00 0.00 12 0.00 0.00 0.00 12
0.5 0.3 0.4 12 04 03 0.3 12 04 0.2 0.3 12
6.5 6.5 6.5 4 45 1 3.6 1
1,1,1 <0.001 0.000 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 0.000 <0.001 4
t (MTBE)
(
(
( )
1,1 <0.0010 0.0000 <0.0010 4 0.0002 0.0000 <0.0001 4 <0.0001 0.0000 <0.0001 4
)
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)

61



24(2012) )
] [ ]
20 - 035 20 - 035 20 - 035
[ ] 11-0 [ 1 11 - 02 [ ] 12 - 00
[ ] [ ] [ ]
[ 1 [ 1 [
[1 1 300 () [1 ] 300(n8) [1 ] 120(rB)
<0.0001 1 <0.0001 1 <0.0001 1
0.0002 1 0.0002 1 <0.0001 1
<0.001 1 <0.001 1 <0.001 1
<0.001 0.000 <0.001 12 <0.001 0.000 <0.001 12 <0.001 0.000 <0.001 12
1,2 0.0002 <0.0001 <0.0001 4 0.0002 <0.0001 <0.0001 4 0.0002 0.0000 <0.0001 4
<0.001 0.000 <0.001 4 <0.001 0.000 <0.001 4 <0.001 0.000 <0.001 4
@ )
0.00 0.00 0.00 12 0.00 0.00 0.00 12 0.00 0.00 0.00 12
0.4 0.3 0.4 12 04 03 0.4 12 0.3 <0.1 0.2 12
2.7 1 27 1 30 1
1,1,1 <0.001 0.000 <0.001 4 <0.001 0.000 <0.001 4 <0.001 0.000 <0.001 4
t (MTBE)
(
(
( )
1,1 <0.0001 0.0000 <0.0001 4 <0.0001 0.0000 <0.0001 4 <0.0010 0.0000 <0.0010 4
)
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)

62



24(2012) )
] ]
20 - 035 20 - 035 20 - 035
[ 1 44 - 00 [ 1 45 - 00 [ 1 46 - 00
[ ] [ ] [ ]
[ 1 [ 1 [
[1 1 940 (mB) [1 ] 1,032(mB) [1 ] 79 (mB)
<0.0001 1 <0.0001 1 <0.0001 1
0.0000 1 0.0000 1 <0.0001 1
<0.001 1 <0.001 1 0.004 1
0.005 0.000 <0.001 12 0.002 0.000 <0.001 12 <0.001 0.000 <0.001 12
1,2 0.0001 0.0000 <0.0001 4 0.0005 0.0000 <0.0001 4 0.0001 0.0000 <0.0001 4
<0.001 0.000 <0.001 4 <0.001 0.000 <0.001 4 <0.001 0.000 <0.001 4
@ )
<0.01 0.00 <0.01 12 0.00 0.00 0.00 12 0.00 0.00 0.00 12
0.3 0.1 0.2 12 03 02 0.2 12 0.2 0.1 0.2 12
25 1 21 1 85 1
1,1,1 <0.001 0.000 <0.001 4 <0.001 0.000 <0.001 4 <0.001 0.000 <0.001 4
t (MTBE) <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 2
(
(
( )
1,1 <0.0001 0.0000 <0.0001 4 <0.0005 0.0000 <0.0005 4 <0.0001 0.0000 <0.0001 4
)
V) (50mm
(BOD)
(CoD)
(n/nml)
221 1 16.2 1 63.1 1
(8S)
34 30 32 12 3.2 23 27 12 115 82 10.0 12

63



24(2012)

[ [ 1 [ 1
20 - 037 20 - 037 20 - 037
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ 1 [ 1 [ 1
[ [ 1 [ ]
[1 1 3,362 (1mB) [1 ] 2,660 (mB) [1 ] 425(mB)
1,2
Q@ )
0.3 0.3 0.3 12 03 0.3 0.3 12 0.3 0.2 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
)
V) (50mm )
(BOD)
(CoD)
(n/ml)
(59

64



24(2012)

[ [ 1 [ 1
20 - 037 20 - 037 20 - 037
[ ] 04 - 00 [ ] 05 - 00 [ ] 06 - 00
[ 1 [ 1 [ 1
[ [ 1 [ ]
[1 1 1,971 (mB) [1 ] 202(n8) [1 ] 206 (mB)
1,2
Q@ )
0.4 0.3 0.3 12 04 0.3 0.3 12 0.3 0.2 0.3 12
1,1,1
t (MTBE)
(
(
( )
1,1
)
V) (50mm )
(BOD)
(CoD)
(n/ml)
(59

65



24(2012)

[ [ 1 [ 1
20 - 037 20 - 037 20 - 037
[ ] 07 - 00 [ ] 08 - 00 [ ] 09 - 00
[ 1 [ 1 [ 1
[ [ 1 [ ]
[1 1 147 (mB) [1 ] 17,070(nB) [1 ] 1,102 (B)
1,2
Q@ )
0.3 0.3 0.3 12 04 0.2 0.3 12 0.3 0.2 0.3 12
1,1,1
t (MTBE)
(
(
( )
1,1
)
V) (50mm )
(BOD)
(CoD)
(n/ml)
(59

66



24(2012)

[ [ 1 [ 1
20 - 037 20 - 037 20 - 037
[ ] 10 - 00 [ ] 11 - 00 [ 1 12 - 00
[ 1 [ 1 [ 1
[ [ 1 [ ]
[1 1 443 (n8) [1 ] 343(n8) [1 ] 168 (1rB)
1,2
Q@ )
0.3 0.2 0.2 12 03 0.2 0.3 12 0.8 0.3 04 12
1,1,1
t (MTBE)
(
(
( )
1,1
)
V) (50mm )
(BOD)
(CoD)
(n/ml)
(59

67



24(2012)

[ [ 1 [ 1
20 - 037 20 - 037 20 - 037
[ ] 13 - 00 [ 1 14 - 00 [ ] 15 - 00
[ 1 [ 1 [ 1
[ [ 1 [ 1
1 1 452 () [1 ] 105 (1m8) 1 ] 316(mB)
1,2
@ )
05 0.3 0.3 12 04 03 0.3 12 0.4 0.3 03 12
1,1,1
t (MTBE)
(
(
( )
1,1
)
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

68



24(2012)

[ [ 1 [ 1
20 - 037 20 - 037 20 - 037
[ ] 16 - 00 [ ] 17 - 00 [ ] 18 - 00
[ 1 [ 1 [ 1
[ [ 1 [ ]
[1 1 1,493 (mB) [1 ] 3,961 (nB) [1 ] 166 (1mB)
1,2
Q@ )
0.3 0.2 0.2 12 04 0.3 0.3 12
1,1,1
t (MTBE)
(
(
( )
1,1
)
V) (50mm )
(BOD)
(CoD)
(n/ml)
(59

69



24(2012)

[ [ 1 [ 1
20 - 037 20 - 037 20 - 037
[ ] 19 - 00 [ ] 20 - 00 [ ] 21 - 00
[ 1 [ 1 [ 1
[ [ 1 [ ]
[1 1 4,012 (n8) [1 ] 56 (mB) [1 ] 132(mrB)
1,2
Q@ )
0.4 0.3 0.3 12 04 0.3 0.3 12 04 0.2 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
)
V) (50mm )
(BOD)
(CoD)
(n/ml)
(59

70



24(2012)

[ [ 1 [ 1
20 - 037 20 - 037 20 - 037
[ 1 22 - 00 [ 1 23 - 00 [ 1 24 - 00
[ 1 [ 1 [ 1
[ [ 1 [ 1
1 1 1,317 () 1 1 97 (8) 1 ] 2,613 (m8)
1,2
@ )
0.3 0.2 0.3 12 04 0.2 0.3 12 0.3 0.2 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
)
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

71



24(2012)

[ [ 1 [ 1
20 - 040 20 - 040 20 - 040
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ 1 [ 1 [ 1
[ [ 1 [ ]
[1 1 813 (nB) [1 ] 162 (rB) [1 ] 449 ()
1,2
Q@ )
0.2 0.1 0.1 12 0.2 0.1 0.1 12 0.2 0.1 0.1 12
1,1,1
t (MTBE)
(
(
( )
1,1
)
V) (50mm )
(BOD)
(CoD)
(n/ml)
(59

72



24(2012) )
[ [ [ 1
20 - 040 20 - 040 20 - 041
[ ] 04 - 00 [ ] 05 - 00 [ ] 01 - 00
[ 1 [ 1 [ 1
[ [ [ 1
1 1 361 () 1 1 145(nB) 1 ] 1,219 (n8)
<0.0001 1
<0.0001 1
0.003 1
<0020 <0.020 <0.020 12
1,2 <0.0010 1
<0.001 1
@ ) 0.002 1
<0.001 1
0.002 1
<001 1
02 01 01 12 02 01 01 12 04 03 03 12
20 1
1,1,1 <0.001 1
t (MTBE) <0.001 1
(
(
( ) -25 1
0 1
1,1 <0.0001 1
)
V) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

73



24(2012) )
] ]
20 - 041 20 - 041 20 042
[ ] 05 - 00 [ ] 06 - 00 [ ] 01 - 00
[ ] [ ] [
[ 1 [ 1 [
[1 1 2,029 (mB) [1 ] 125(B) [1 505 (mB)
<0.0001 1 <0.0001 1
<0.0001 1 <0.0001 1
<0.001 1 <0.001 1
<0.020 <0.020 <0.020 12 <0.020 <0.020 <0.020 12
1,2 <0.0010 1 <0.0010 1
<0.001 1 <0.001 1
@ ) 0.002 1 0.001 1
<0.001 1 <0.001 1
0.001 1 <0.001 1
<0.01 1 <0.01 1
0.4 0.3 0.3 12 04 03 0.3 12 <0.3 <0.1 <0.2 12
20 1 3.0 1
1,1,1 <0.001 1 <0.001 1
t (MTBE) <0.001 1 <0.001 1
( <0.9 <0.1 <0.5 12
(
( ) -31 1 -28 1
0 1 0 1
1,1 <0.0001 1 <0.0001 1 <0.0000 1
)
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)

74



24(2012)

[ 1 [ [ 1
20 - 042 20 - 042 20 - 042
[ 1 02 - 00 [ ] 03 - 00 [ 1 04 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 860 (B) [1 ] 70 (nB) 1 ] 66 (mB)
1,2
@ )
0.3 0.1 0.2 12 04 0.2 0.3 12 0.4 0.1 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 15.0 7.0 12.0 12 18.0 14.0 15.0 12 18.0 10.0 12.0 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

75



24(2012)

[ 1 [ 1 [ 1
20 - 044 20 - 044 20 - 045
[ ] 01 - 00 [ ] 02 - 00 [ ] 01 - 00
[ 1 [ 1 [ 1
[ [ 1 [ 1
[1 ] 9,680 () [1 ] 1,971 (m8) 1 ] 5,500 (m8)
1,2
@ )
05 0.1 0.4 12 05 0.2 0.3 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 246 28 145 12 25.0 56 158 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

76



24(2012)

[ 1 [ [ 1
20 - 045 20 - 045 20 - 045
[ 1 02 - 00 [ ] 03 - 00 [ ] 06 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 3,225 (1) [1 ] 6,580 (m8) 1 ] 430(m8)
1,2
@ )
0.3 0.2 0.2 365 0.3 0.1 0.1 365 05 0.1 03 365
1,1,1
t (MTBE)
(
(
( )
1,1
) 25.1 8.4 135 12 234 6.0 14.2 12 20.4 7.6 133 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

7



24(2012)

[ 1 [ [ 1
20 - 045 20 - 045 20 - 045
[ 1 09 - 00 [ ] 10 - 00 [ ] 11 - 00
[ 1 [ 1 [ 1
[ [ [ 1
1 1 1,020 () [1 ] 704(mB) 1 ] 350(n8)
1,2
@ )
0.4 0.1 0.2 365 0.3 0.1 0.1 365 05 0.1 03 365
1,1,1
t (MTBE)
(
(
( )
1,1
) 199 8.4 14.0 12 17.6 43 11.0 12 26.2 35 138 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

78



24(2012)

[ 1 [ [ 1
20 - 045 20 - 045 20 - 045
[ 1 12 - 00 [ 1 14 - 00 [ 1 16 - 00
[ 1 [ 1 [ 1
[ [ [ 1
1 1 97 (M) 1 1 271(n8) 1 ] 173(nB)
1,2
@ )
0.3 0.1 0.2 365 0.3 0.1 0.2 365 0.3 0.1 0.2 365
1,1,1
t (MTBE)
(
(
( )
1,1
) 20.7 3.0 11.2 12 20.7 3.0 112 12 19.8 55 13.0 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

79



24(2012)

[ 1 [ [ 1
20 - 045 20 - 045 20 - 045
[ 1 17 - 00 [ ] 18 - 00 [ 1 19 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 191 () [1 ] 300(mB) 1 ] 175(8)
1,2
@ )
0.3 0.2 0.2 365 0.2 0.1 0.1 365 0.4 0.1 0.2 365
1,1,1
t (MTBE)
(
(
( )
1,1
) 21.0 6.4 12.6 12 21.0 7.0 14.4 12 19.2 6.8 132 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

80



24(2012)

[ 1 [ [ 1
20 - 045 20 - 045 20 - 045
[ 1 21 - 00 [ 1 22 - 00 [ 1 23 - 00
[ 1 [ 1 [ 1
[ 1 [ [ 1
1 1 42 (md) 1 ] 1,750 (m8) 1 ] 580 (n8)
1,2
@ )
0.3 0.1 0.2 12 05 0.2 03 365
1,1,1
t (MTBE)
(
(
( )
1,1
( ) 18.1 10.0 138 12 21.7 74 147 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

81



24(2012)

[ 1 [ [ 1
20 - 045 20 - 045 20 - 045
[ 1 24 - 00 [ 1 25 - 00 [ 1 26 - 00
[ 1 [ 1 [ 1
[ [ [ 1
1 1 40 (mB) 1 ] 70 (nB) 1 ] 138(18)
1,2
@ )
0.4 0.1 0.2 365 0.6 0.2 0.2 365 0.3 0.1 0.2 365
1,1,1
t (MTBE)
(
(
( )
1,1
( ) 11.8 5.6 9.4 12 184 4.8 115 12 185 45 10.8 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

82



24(2012)

[ 1 [ [ 1
20 - 045 20 - 045 20 - 045
[ 1 27 - 00 [ ] 28 - 00 [ 1 29 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 100 () [1 ] 100 (m8) 1 ] 1,200 (m8)
1,2
@ )
0.3 0.1 0.2 365 04 0.1 0.2 365 05 0.2 03 365
1,1,1
t (MTBE)
(
(
( )
1,1
) 226 3.7 12.7 12 21.0 7.8 136 12 22.1 55 137 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

83



24(2012)

[ 1 [ [ 1
20 - 045 20 - 046 20 - 046
[ 1 30 - 00 [ ] 02 - 00 [ ] 03 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 3,500 () [1 ] 3,969 (nB) 1 ] 1,296 ()
1,2
@ )
0.3 0.1 0.2 365 04 03 0.4 12 0.4 0.2 03 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 16.6 5.8 113 12 25.0 4.0 14.7 12 25.0 3.0 129 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

84



24(2012)

[ 1 [ [ 1
20 - 046 20 - 046 20 - 046
[ 1 04 - 00 [ ] 06 - 00 [ 1 07 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 823 (mB) [1 ] 2,002 (m8) 1 ] 4,014 (nB)
1,2
@ )
0.4 0.3 0.4 12 05 03 0.4 12 0.4 0.2 03 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 25.0 4.0 14.2 12 25.0 4.0 14.1 12 24.0 3.0 138 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

85



24(2012)

[ 1 [ [ 1
20 - 046 20 - 046 20 - 046
[ ] 08 - 00 [ 1 09 - 00 [ ] 10 - 00
[ 1 [ 1 [ 1
[ [ [ 1
1 1 197 (n8) 1 ] 102 (m8) 1 ] 600 (n8)
1,2
@ )
0.4 0.3 0.3 12 04 03 0.3 12 05 0.3 0.4 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 27.0 2.0 12.2 12 220 20 11.8 12 26.0 4.0 14.8 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

86



24(2012)

[ 1 [ [ 1
20 - 046 20 - 046 20 - 046
[ ] 11 - 00 [ ] 12 - 00 [ ] 13 - 00
[ 1 [ 1 [ 1
[ [ [ 1
1 1 7,224 (8) 1 1 478(mB) 1 ] 386 (n8)
1,2
@ )
05 04 0.4 12 04 03 0.3 12 0.4 0.3 03 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 28.0 4.0 15.7 12 220 4.0 138 12 22.0 4.0 132 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

87



24(2012) )
1 1 1
20 - 047 20 - 047 20 - 047
[ ] 01 - 00 [ ] 03 - 00 [ 1 04 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
[1 1 1,141 (nB) [1 11 (n8) [1 I 333(B)
<0.0001 1 <0.0001 1 <0.0001 1
<0.0001 1 <0.0001 1 <0.0001 1
0.003 1 0.005 1 0.004 1
<0.020 <0.020 <0.020 12 <0.020 <0.020 <0.020 12 <0.020 <0.020 <0.020 12
1,2 <0.0010 1 <0.0010 1 <0.0010 1
<0.001 1 <0.001 1 <0.001 1
@ ) 0.002 1 0.001 1 0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 0.001 1
<0.01 1 <0.01 1 <0.01 1
0.6 04 05 12 0.6 0.4 05 12 0.5 0.2 04 12
6.0 1 3.0 1 3.0 1
1,1,1 <0.001 1 <0.001 1 <0.001 1
t (MTBE) <0.001 1 <0.001 1 <0.001 1
(
(
( ) -19 1 -0.9 1 -38 1
0 1 1 1 0 1
1,1 <0.0001 1 <0.0001 1 <0.0001 1
(@)
w) (50mm
(BOD)
(CoD)
(n/ml)
(89)

88



24(2012) )
1 1 1
20 - 047 20 - 047 20 - 050
[ ] 05 - 00 [ ] 09 - 00 [ ] 01 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
[1 1 8 (mB) [1 84 () [1 I 5,156 (B)
<0.0001 1 <0.0001 1
<0.0001 1 <0.0001 1
<0.001 1 0.005 1
<0.020 <0.020 <0.020 12 <0.020 <0.020 <0.020 12
1,2 <0.0010 1 <0.0010 1
<0.001 1 <0.001 1
@ ) 0.002 1 0.002 1
<0.001 1 0.002 1
0.003 1 0.006 1
<0.01 1 <0.01 1
0.7 03 05 12 0.5 0.1 0.3 12 0.2 0.1 0.1 12
20 1 3.0 1
1,1,1 <0.001 1 <0.001 1
t (MTBE) <0.001 1 <0.001 1
(
(
( ) -31 1 -33 1
0 1 0 1
1,1 <0.0001 1 <0.0001 1
) 240 65 1438 12
w) (50mm
(BOD)
(CoD)
(n/ml)
(89)

89



24(2012) )
20 - 051 20 - 051 20 - 052
[ ] 01 - 00 [ ] 02 - 00 [ ] 01 - 00
[ ] [ ] [ ]
[ [ [
[1 1 2,213 (mB) [1 ] 2,576(mB) [1 ] 904 (nB)
<0.0001 <0.0001 <0.0001 4
<0.001 <0.001 <0.001 4
<0.005 <0.005 <0.005 12
1,2 <0.0002 <0.0002 <0.0002 4
<0.001 <0.001 <0.001 4
@ )
0.2 0.1 0.1 12 03 01 0.2 12 0.3 0.1 0.2 12
1,1,1 <0.001 <0.001 <0.001 4
t (MTBE)
(
(
( )
1,1 <0.0010 1
) 220 40 130 12
V) (50mm )
(BOD)
(CoD)
(n/nml)
(8S)

90



24(2012)

[ 1 [ [ 1
20 - 053 20 - 053 20 - 053
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 1,500 (1) [1 ] 1,500 (m8) 1 ] 26 (nB)
1,2
@ )
0.3 0.2 0.3 12 0.3 0.1 0.2 12 0.3 0.1 03 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 195 9.2 13.2 12 237 9.4 15.8 12 25.8 6.4 14.7 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

91



24(2012)

[ 1 [ [ 1
20 - 053 20 - 053 20 - 053
[ 1 04 - 00 [ ] 05 - 00 [ ] 06 - 00
[ 1 [ 1 [ 1
[ [ [ 1
1 1 182 (n8) [1 ] 392(mB) 1 ] 189 (8)
1,2
@ )
0.3 0.2 0.3 12 0.3 0.1 0.2 12 0.2 0.1 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 229 9.6 15.6 12 19.6 7.0 126 12 205 5.0 121 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

92



24(2012)

[ 1 [ [ 1
20 - 053 20 - 053 20 - 053
[ 1 07 - 00 [ ] 08 - 00 [ 1 09 - 00
[ 1 [ 1 [ 1
[ [ [ 1
1 1 527 (n8) [1 ] 150(m8) 1 ] 2,875(mB)
1,2
@ )
0.4 0.1 0.2 12 04 <0.1 0.2 12 0.2 0.1 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
( ) 24.0 6.5 147 12 213 85 14.2 12 239 115 16.8 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

93



24(2012)

[ 1 [ [ 1
20 - 053 20 - 053 20 - 053
[ ] 10 - 00 [ ] 11 - 00 [ 1 12 - 00
[ 1 [ 1 [ 1
[ [ [ ]
[1 1 1,660 (1mB) [1 ] 44 (nB) [1 I 44 (B)
1,2
Q@ )
0.2 0.1 0.2 12 0.2 <0.1 0.1 12 0.3 0.1 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 225 7.6 146 12 21.7 8.0 149 12 205 75 137 12
V) (50mm )
(BOD)
(CoD)
(n/ml)
(59

94



24(2012)

[ 1 [ [ 1
20 - 053 20 - 053 20 - 053
[ ] 13 - 00 [ 1 14 - 00 [ ] 15 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 406 (MB) [1 ] 361(mB) 1 ] 314(mB)
1,2
@ )
0.2 0.1 0.2 12 0.3 0.1 0.2 12 0.3 0.1 03 12
1,1,1
t (MTBE)
(
(
( )
1,1
( ) 239 115 16.8 12 271 77 16.5 12 23.8 7.3 154 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

95



24(2012)

[ 1 [ [ 1
20 - 053 20 - 053 20 - 053
[ 1 16 - 00 [ 1 17 - 00 [ ] 18 - 00
[ 1 [ 1 [ 1
[ [ [ 1
1 1 2,224 (8) 1 1 376(mB) 1 ] 395(n8)
1,2
@ )
0.3 0.1 0.2 12 0.3 0.1 0.2 12 0.3 0.2 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 20.0 8.0 135 12 271 77 16.5 12 17.3 7.0 12.8 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

96



24(2012)

[ 1 [ [ 1
20 - 053 20 - 053 20 - 054
[ 1 19 - 00 [ 1 20 - 00 [ ] 01 - 00
[ 1 [ 1 [ 1
[ [ [ 1
1 1 211 (n8) 1 1 143 () 1 ] 2,353(m8)
1,2
@ )
0.3 0.1 0.2 12 30 <05 12 12 0.6 0.3 0.4 12
1,1,1
t (MTBE)
(
(
( )
1,1
( ) 175 6.5 113 12 179 154 16.5 11
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

97



24(2012)

[ 1 [ [ 1
20 - 055 20 - 055 20 - 056
[ ] 01 - 00 [ ] 03 - 00 [ ] 01 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 750 () [1 ] 400 (mB) 1 ] 1,392 ()
1,2
@ )
0.3 0.1 0.2 365 05 0.1 0.2 365 0.1 0.1 0.1 365
1,1,1
t (MTBE)
(
(
( )
1,1
) 16.0 44 9.8 12 15.0 8.4 10.7 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

98



24(2012)

[ [ 1 [ 1
20 - 056 20 - 056 20 - 056
[ 1 02 - 00 [ ] 03 - 00 [ 1 04 - 00
[ 1 [ 1 [ 1
[ [ 1 [ 1
1 1 821 () 1 1 411 (n8) 1 ] 703(mB)
1,2
@ )
<0.2 0.1 0.1 365 0.1 0.1 0.1 12 0.2 0.1 0.1 365
1,1,1
t (MTBE)
(
(
( )
1,1
)
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

99



24(2012)

1
20 - 056 20 - 057 20 - 057
[ ] 05 - 00 [ ] o1 - 00 [ ] 02 - 00
[ 1 [ 1 [ 1
[ [ ] [
[1 ] 173 (m8) i1 1 33385(nB) 1 1 26,183(mB)
<0.0015 <0.0015 <0.0015 12 <0.0015 <0.0015 <0.0015 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
<0010 <0010 <0.010 12 <0.010 <0.010 <0.010 12
1,2 <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
Q@ ) <0010 <0010 <0.010 4 <0.010 <0.010 <0.010 4
0.002 <0001 0.001 4 <0.003 <0001 <0.001 4
0.003 <0.002 0.002 4 <0.002 <0.002 <0.002 4
0.1 0.1 0.1 365 03 01 02 12 03 0.2 02 12
31 20 25 4 35 31 34 4
1,1,1 <0030 <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
( 29 1.0 17 12 27 <11 17 12
( 1 1 1 4 1 1 1 4
( ) -08 -16 -10 4 -12 -18 -15 4
1,1 <0.0100 <00100  <0.0100 12 <0.0100 <0.0100  <0.0100 12
( ) 27.2 72 16.5 12 26.3 5.0 144 12
V) (50mm
(BOD)
(coD)
(n/nl)
(59

100



24(2012)

[ 1 [ [ 1
20 - 058 20 - 058 20 - 058
[ ] 01 - 00 [ ] 03 - 00 [ 1 04 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 1 3,374 () 1 1 446 (n8) 1 ] 470(m8)
1,2
@ )
0.3 0.2 0.2 365 0.2 0.2 0.2 365 0.2 0.2 0.2 365
1,1,1
t (MTBE)
(
(
( )
1,1
) 185 3.0 11.6 12 19.0 5.0 12.0 12 19.0 5.0 12.0 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

101



24(2012)

[ [ [ 1
20 - 058 20 - 058 20 - 058
[ 1 05 - 00 [ ] 06 - 00 [ 1 07 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 58 (nB) [1 ] 117 (m8) 1 ] 1,023 (8)
1,2
@ )
0.4 0.2 0.2 365 0.3 0.1 0.2 365 0.3 0.2 0.2 365
1,1,1
t (MTBE)
(
(
( )
1,1
) 245 6.0 145 12 100 6.0 7.9 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

102



24(2012)

[ 1 [ [ 1
20 - 058 20 - 058 20 - 058
[ ] 08 - 00 [ 1 09 - 00 [ ] 10 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 3,348 () [1 ] 425(mB) 1 ] 185(8)
1,2
@ )
0.2 0.2 0.2 365 0.3 0.1 0.2 365 0.3 0.1 0.2 365
1,1,1
t (MTBE)
(
(
( )
1,1
) 16.0 6.0 145 12 21.0 4.0 132 12 23.0 3.0 133 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

103



24(2012)

[ 1 [ [ 1
20 - 058 20 - 058 20 - 058
[ ] 11 - 00 [ ] 12 - 00 [ ] 13 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 1,160 () [1 ] 306 (mB) 1 ] 404 (nB)
1,2
@ )
0.3 0.1 0.2 365 0.3 0.1 0.2 365 0.3 0.1 0.2 365
1,1,1
t (MTBE)
(
(
( )
1,1
( ) 17.0 5.0 104 12 17.0 5.0 104 12 17.0 5.0 104 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

104



24(2012)

[ 1 [ [ 1
20 - 058 20 - 058 20 - 058
[ 1 14 - 00 [ ] 15 - 00 [ 1 16 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 1 43 (mB) [1 1 11(m8) [1 1 39(mB)
1,2
@ )
0.3 0.1 0.2 365 05 0.1 0.2 365 0.2 0.1 0.2 365
1,1,1
t (MTBE)
(
(
( )
1,1
) 185 25 10.1 12 16.5 20 92 12 12.0 8.0 9.9 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

105



24(2012)

[ 1 [ 1 [
20 - 059 20 - 059 20 - 059
[ ] 01 - 00 [ ] 03 - 00 [ ] 07 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [
[1 1 765 (mB) [1 ] 820(n8) [1 790 (nB)
1,2
Q@ )
0.3 0.1 0.2 12 0.5 0.1 0.3 12
1,1,1
t (MTBE)
(
(
( )
1,1 <0.0005 <0.0005 <0.0005 4 <0.0005 1
) 240 4.0 135 12 220 3.0 130 12
V) (50mm )
(BOD)
(CoD)
(n/ml)
(59

106



24(2012)

[ ] [ ] ]
20 - 059 20 - 059 20 - 059
[ ] 08 - 00 [ ] 11 - 00 [ ] 12 - 00
[ ] [ ] [ ]
[ 1 [ 1 [ 1
[1 1 370 () [1 ] 1,012(rB) [1 ] 504 (B)
1,2
@ )
0.6 0.1 0.3 12 03 0.1 0.2 12 04 0.1 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1 <0.0005 <0.0005 <0.0005 4 <0.0005 1 <0.0005 <0.0005 <0.0005 4
) 265 3.0 14.0 12 26.0 4.0 15.0 12 25.0 20 135 12
(W) (50mm )
(BOD)
(CoD)
(n/ml)
(89)

107



24(2012)

[ 1 [ [
20 - 059 20 - 059 20 - 059
[ ] 13 - 00 [ 1 14 - 00 [ ] 15 - 00
[ 1 [ 1 [ 1
[ [ [
[1 ] 505 (1m8) [1 ] 16 (mB) 1 1,165 ()
1,2
@ )
05 0.1 0.3 12 05 0.1 0.3 12 05 0.2 03 12
1,1,1
t (MTBE)
(
(
( )
1,1 <0.0005 1
) 25.0 3.0 14.3 12 225 3.0 12.0 12 24.0 5.0 136 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

108



24(2012)

[ 1 [ 1 [ 1
20 - 063 20 - 063 20 - 063
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ 1 [ 1 [ 1
[ [ 1 [ 1
[1 ] 3,881 () [1 ] 904 (mB) 1 ] 1,702 (n8)
1,2
@ )
0.2 0.1 0.1 365 0.2 0.1 0.1 365 0.4 0.1 0.2 366
1,1,1
t (MTBE)
(
(
( )
1,1
) 236 37 124 12 193 37 110 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

109



24(2012) )
] [ ]
20 - 064 20 - 065 20 - 065
[ ] 02 - 01 [ ] 02 - 00 [ ] 04 - 00
[ ] [ ] [ ]
[ 1 [ [ ]
[1 1 716 (mB) [1 ] 950 (n8) [1 ] 600 (mB)
<0.0005 1
<0.0001 1
<0.001 1
<0.005 <0.005 <0.005 12
1,2 <0.0002 <0.0002 <0.0002 4
<0.001 <0.001 <0.001 4
@ )
<0.06 <0.06 <0.06 12
0.5 0.2 0.3 12 04 01 0.2 365 0.2 0.1 0.2 365
19 1
1,1,1 <0.001 <0.001 <0.001 4
t (MTBE) <0.002 1
(
(
( ) -18 1
1,1 <0.0005 <0.0005 <0.0005 4
) 20.0 3.0 115 12 136 33 9.1 12 120 8.0 9.7 12
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)

110



24(2012)

[ 1 [ 1
20 - 065 20 - 066 20 - 067
[ 1 05 - 00 [ ] 01 - 00 [ ] 01 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 450 (mB) [1 ] 3,304 (nB) 1 ] 2,761 (mB)
1,2
@ )
0.3 0.1 0.1 365 0.3 0.2 0.3 12 0.3 0.2 <0.3 12
1,1,1
t (MTBE)
(
(
( )
1,1 <0.0005 <0.0005 <0.0005 4 <0.0000 1
) 14.4 6.2 9.7 12 250 5.0 14.1 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

111



24(2012)

[ [ 1 [ 1
20 - 069 20 - 069 20 - 069
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ 1 [ 1 [ 1
[ [ 1 [ ]
1 1 15 () 1 1 1331(m) [1 1 ()
1,2
Q@ )
0.3 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

112



24(2012)

[ [ 1 [ 1
20 - 070 20 - 070 20 - 070
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ 1 [ 1 [ 1
[ [ 1 [ ]
[1 1 9,967 (1mB) [1 ] 1,378(mB) [1 ] 19,939(1rB)
1,2
Q@ )
0.5 0.1 0.3 1460 0.7 0.1 0.3 1095 0.6 0.1 0.3 6570
1,1,1
t (MTBE)
(
(
( )
1,1
)
V) (50mm )
(BOD)
(CoD)
(n/ml)
(59

113



24(2012)

[ [ 1 [ 1
20 - 070 20 - 070 20 - 070
[ ] 04 - 00 [ ] 05 - 00 [ ] 06 - 00
[ 1 [ 1 [ 1
[ [ 1 [ ]
[1 1 673 (mB) [1 ] 306 (n8) [1 ] 45 (nB)
1,2
Q@ )
0.4 0.1 0.3 1824 04 0.2 0.3 365 0.7 0.1 0.3 727
1,1,1
t (MTBE)
(
(
( )
1,1
)
V) (50mm )
(BOD)
(CoD)
(n/ml)
(59

114



24(2012)

[ [ 1 [ 1
20 - 070 20 - 071 20 - 071
[ ] 07 - 00 [ ] 01 - 00 [ ] 02 - 00
[ 1 [ 1 [ 1
[ [ 1 [ ]
[1 1 265 (1mB) [1 ] 531(n8) [1 ] 666 (mB)
1,2
Q@ )
0.4 0.1 0.3 1095 0.2 0.1 0.2 12 0.2 0.1 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
() 125 80 97 12
V) (50mm )
(BOD)
(CoD)
(n/ml)
(59

115



24(2012)

[ 1 [ [ 1
20 - 071 20 - 071 20 - 071
[ ] 03 - 00 [ ] 04 - 00 [ ] 05 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 1 1,640 (m8) [1 1 3(mB) [1 1 8(mB)
1,2
@ )
0.2 0.1 0.1 12 0.2 0.1 0.2 12 0.2 0.1 0.1 12
1,1,1
t (MTBE)
(
(
( )
1,1
( ) 115 8.0 9.3 12 115 7.0 9.1 12 205 45 12.2 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

116



24(2012)

[ [ [ 1
20 - 073 20 - 074 20 - 074
[ ] 01 - 00 [ ] 01 - 00 [ 1 02 - 00
[ 1 [ 1 [ 1
[ [ [ 1
1 1 3,241 () 1 ] 1,373(m8) 1 ] 1,369 (n8)
1,2
@ )
0.3 0.1 0.1 12 0.1 0.1 0.1 12 0.1 0.1 0.1 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 210 7.0 13.0 12 255 3.0 14.0 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

117



24(2012)

[ [ 1 [ 1
20 - 075 20 - 075 20 - 076
[ ] 01 - 00 [ ] 02 - 00 [ ] 01 - 00
[ 1 [ 1 [ 1
[ [ 1 [ ]
[1 1 1,321 (mB) [1 ] 124 (B) [1 ] 1,300 (mB)
1,2
Q@ )
0.9 0.3 0.6 12 0.9 0.6 0.7 12 0.3 0.1 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
() 28.2 6.3 16.0 12
V) (50mm )
(BOD)
(CoD)
(n/ml)
(59

118



24(2012)

[ 1 [ [ 1
20 - 076 20 - 076 20 - 078
[ ] 01 - 01 [ ] 02 - 00 [ ] 01 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 1,015 () [1 ] 753(8) 1 ] 221(n8)
1,2
@ )
0.3 0.1 0.2 12 0.3 0.2 0.2 12 0.3 0.1 0.2 365
1,1,1
t (MTBE)
(
(
( )
1,1
) 282 6.3 16.0 12 236 72 15.4 12 14.0 10.0 12.0 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

119



24(2012)

[ 1 [ [ 1
20 - 078 20 - 078 20 - 078
[ 1 02 - 00 [ ] 03 - 00 [ 1 04 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 213 (m) [1 ] 389 (mB) 1 ] 787 (mB)
1,2
@ )
0.3 0.1 0.2 365 0.3 0.1 0.2 365 0.3 0.1 0.2 365
1,1,1
t (MTBE)
(
(
( )
1,1
) 13.0 6.0 9.3 12 12.0 6.0 92 12 13.0 6.0 92 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

120



24(2012)

[ 1 [ [ 1
20 - 078 20 - 078 20 - 078
[ 1 05 - 00 [ ] 06 - 00 [ 1 07 - 00
[ 1 [ 1 [ 1
[ [ [ 1
1 1 602 (8) 1 1 245 () 1 ] 177 (mB)
1,2
@ )
0.3 0.1 0.2 365 0.3 0.1 0.2 365 0.3 0.1 0.2 365
1,1,1
t (MTBE)
(
(
( )
1,1
) 12.0 4.0 8.0 12 13.0 4.0 79 12 135 8.0 105 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

121



24(2012)

[ 1 [ [ 1
20 - 079 20 - 079 20 - 079
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 759 (m) [1 ] 759 (mB) 1 ] 759 (mB)
1,2
@ )
0.2 0.1 0.1 365 0.2 0.1 0.1 365 0.2 0.1 0.1 365
1,1,1
t (MTBE)
(
(
( )
1,1
( ) 16.9 6.3 115 12 16.5 72 11.3 12 15.0 52 9.9 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

122



24(2012)

[ 1 [ 1 [ 1
20 - 080 20 - 081 20 - 081
[ ] 01 - 00 [ ] 01 - 00 [ ] 02 - 00
[ 1 [ 1 [ 1
[ [ 1 [ ]
[1 1 1,416 (mB) [1 ] 1,056 (mB) [1 ] 586 (mB)
1,2
Q@ )
0.2 0.1 0.2 377 01 0.1 0.1 12 0.3 0.2 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
() 150 30 76 377
V) (50mm )
(BOD)
(CoD)
(n/ml)
(59

123



24(2012)

[ [ 1 [ 1
20 - 081 20 - 081 20 - 081
[ ] 03 - 00 [ ] 04 - 00 [ ] 05 - 00
[ 1 [ 1 [ 1
[ [ 1 [ 1
1 1 447 (nB) 1 1 314 (n8) 1 ] 782(mB)
1,2
@ )
0.2 0.1 0.1 12 0.1 0.1 0.1 12 0.2 0.1 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
)
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

124



24(2012)

[ [ 1 [ 1
20 - 081 20 - 081 20 - 081
[ ] 06 - 00 [ ] 07 - 00 [ ] 08 - 00
[ 1 [ 1 [ 1
[ [ 1 [ ]
[1 1 173 (mB) [1 ] 165 (mB) [1 ] 54 (n8)
1,2
Q@ )
0.2 0.2 0.2 12 01 0.1 0.1 12 0.2 0.2 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
)
V) (50mm )
(BOD)
(CoD)
(n/ml)
(59

125



24(2012)

[ [ [ ]
20 - 083 20 - 085 20 - 085
[ ] 01 - 00 [ ] 01 - 00 [ ] 02 - 00
[ ] [ ] [ ]
[ [ [ 1
1 1 3,064 (mB) [1 ] 197 (mB) [1 ] 11 (mB)
1,2
@ )
0.6 0.2 0.4 12 03 0.1 0.2 12 0.3 0.2 0.3 12
1,1,1
t (MTBE)
(
(
( )
1,1
() 19.0 35 89 12 16.0 20 77 12
(W) (50mm )
(BOD)
(CoD)
(n/ml)
(89)

126



24(2012)

[ 1 [ [ 1
20 - 085 20 - 085 20 - 085
[ ] 03 - 00 [ ] 04 - 00 [ ] 05 - 00
[ 1 [ 1 [ 1
[ [ [ 1
1 1 178 (n8) 1 1 104 (nB) 1 ] 14 (n8)
1,2
@ )
0.3 0.2 0.2 12 0.2 0.2 0.2 12 0.4 0.2 03 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 16.0 2.0 8.6 12 195 4.0 11.8 12 17.0 3.0 9.3 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

127



24(2012)

[ 1 [ [ 1
20 - 085 20 - 086 20 - 086
[ 1 06 - 00 [ ] 01 - 00 [ 1 02 - 00
[ 1 [ 1 [ 1
[ [ [ 1
1 1 149 (n8) [1 ] 189(m8) 1 ] 542 (B)
1,2
@ )
0.3 0.2 0.2 12 0.1 0.1 0.1 12 0.1 0.1 0.1 12
1,1,1
t (MTBE)
(
(
( )
1,1
( ) 15.0 4.0 9.1 12 17.0 5.0 11.0 12 14.0 35 8.4 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

128



24(2012)

[ 1 [ [ 1
20 - 086 20 - 086 20 - 086
[ ] 03 - 00 [ ] 04 - 00 [ ] 05 - 00
[ 1 [ 1 [ 1
[ [ [ 1
1 1 122 (n8) 1 ] 957 (mB) 1 ] 89 (m8)
1,2
@ )
<0.2 <0.1 <0.1 12 0.2 0.1 0.1 12 0.2 0.1 0.1 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 15.0 2.0 85 12 10.0 6.5 76 12 10.0 6.5 76 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

129



24(2012)

[ 1 [ 1 [ 1
20 - 086 20 - 087 20 - 087
[ ] 06 - 00 [ ] 01 - 00 [ ] 02 - 00
[ 1 [ 1 [ 1
[ [ 1 [ ]
1 1 15 () 1 1 20 () [1 1 36 (nB)
1,2
Q@ )
0.1 0.1 0.1 12 0.2 0.1 0.1 12 0.3 0.1 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
() 183 30 99 12
V) (50mm )
(BOD)
(CoD)
(n/ml)
(59

130



24(2012)

[ [ 1 [ 1
20 - 087 20 - 087 20 - 087
[ ] 03 - 00 [ ] 04 - 00 [ ] 05 - 00
[ 1 [ 1 [ 1
[ [ 1 [ 1
[1 ] 53 (nB) [1 ] 723(mB) 1 ] 1,443 (n8)
1,2
@ )
0.2 0.1 0.1 12 0.2 0.2 0.2 12 0.2 0.1 0.1 12
1,1,1
t (MTBE)
(
(
( )
1,1
)
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

131



24(2012) )
[ ] [ [ ]
20 - 088 20 - 089 20 - 089
[ ] 01 - 00 [ ] 3 - 01 [ ] 33 - 02
[ ] [ ] [ ]
[ 1 [ [ 1
[1 1 709 (mB) [1 ] 3,273(n8) [1 ] 2,053(nB)
<0.0005 1
<0.0001 1
<0.001 1
<0.005 1
1,2 <0.0002 1
<0.001 1
@ )
0.2 0.1 0.1 12 03 0.1 0.2 12 04 0.2 0.3 12
16 1
1,1,1 <0.001 1
t (MTBE)
(
(
( ) -33 1
1,1 <0.0005 1
() 220 25 125 12
(W) (50mm )
(BOD)
(CoD)
(n/ml)
9.0 1
(89)

132



24(2012)

[ [ 1 [ 1
20 - 089 20 - 089 20 - 089
[ ] 33 - 03 [ ] 38 - 01 [ ] 38 - 02
[ 1 [ 1 [ 1
[ [ 1 [ ]
[1 1 555 (1mB) [1 ] 5,827 (m8) [1 ] 3,228(nB)
1,2
Q@ )
0.4 0.1 0.2 12 03 0.2 0.3 12 0.5 0.1 0.3 12
1,1,1
t (MTBE)
(
(
( )
1,1
)
V) (50mm )
(BOD)
(CoD)
(n/ml)
(59

133



24(2012)

[ [ [ ]
20 - 089 -
[ ] 38 - 03 [ [ ] -
[ ] [ [ ]
[ [ [ 1
1 ] 753 () [ (n8) [1 ] (8)
1,2
@ )
0.3 0.1 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
)
(W) (50mm )
(BOD)
(CoD)
(n/ml)
(89)
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