23(2011) )
1
20 - 001 20 - 001 20 - 001
[ ] 01 - 00 [ 1 02 - 00 [ 1 03 - 00
[ 1 [ 1 [ 1
[ ] [ [
[ 1 3591 (n®) I 1 1219(nB) [ 1 31,901(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
0.003 <0.001 0.002 2 0.003 <0.001 0.002 2 <0.001 <0.001 <0.001 2
0.010 <0.001 0.005 2 0.010 0.002 0.006 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 05 0.3 0.4 12 0.4 0.3 0.4 12
49 26 39 4 8.0 5.0 6.8 4 8.1 53 6.9 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 0 <1 2 2 0 1 2 0 0 0 2
( ) -14 -15 -14 4 -1.0 -14 -11 4 -13 -13 -13 4
1 1 1 2 10 1 6 2 4 1 3 2
1,1 <0.0001 <0.0001 <0.0001 2 <0.0001 <0.0001 <0.0001 2 <0.0001 <0.0001 <0.0001 2
( ) 199 6.1 133 12 254 5.6 155 12 20.7 6.9 144 12
w) (50mm 0.045 0.015 0.030 12 0.050 0.030 0.040 12 0.030 0.015 0.020 12
(BOD)
44 23 34 4 71 45 6.0 4 6.0 25 39 4
(coD)
/nl)
420 37.0 39.1 4 57.2 43.0 51.8 4 52.0 41.0 455 4
(59
277 135 19.2 12 535 285 379 12 309 20.2 25.0 12




23(2011)

1
20 - 001 20 - 001 20 - 001
[ ] 04 - 00 [ 1 07 - 00 [ ] 08 - 00
[ 1 [ 1 [ 1
[ [ ] [
[ 1 23469(n®) I 1 736 (nB) [ 1 223(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
0.002 <0.001 0.001 2 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
0.007 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
0.6 04 05 12 0.7 0.5 0.6 12 0.6 0.4 05 12
4.7 22 38 4 22 0.9 16 4 26 09 17 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 0 1 2 1 0 1 2 0 0 0 2
( ) -14 -17 -15 4 -14 -17 -15 4 -16 -2.0 -18 4
1 1 1 2 1 0 1 2 0 0 0 2
1,1 <0.0001 <0.0001 <0.0001 2 <0.0001 <0.0001 <0.0001 2 <0.0001 <0.0001 <0.0001 2
( ) 220 48 136 12 244 4.3 133 12 210 39 122 12
w) (50mm 0.075 0.025 0.045 12 0.035 0.015 0.025 12 0.035 0.010 0.025 12
(BOD)
42 19 34 4 19 0.7 13 4 25 0.8 1.6 4
(coD)
/nl)
43.0 27.0 375 4 315 26.0 284 4 225 16.0 19.0 4
(59
230 131 187 12 15.0 78 113 12 199 9.3 154 12




23(2011) )
1 [ 1
20 - 001 20 - 001 20 - 001
[ ] 10 - 00 [ 1 12 - 00 [ 1 13 - 00
[ 1 [ 1 [ 1
[ ] [ ] [
[ 1 16 (nB) I 1 22339(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 <0.0002 <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 04 0.3 0.4 12 0.6 0.4 05 12
29 0.6 16 4 8.1 53 6.9 4 224 114 16.2 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 -2.2 -2.2 4 -13 -13 -13 4 -0.8 -1.0 -09 4
66 1 34 2 4 1 3 2 59 18 39 2
1,1 <0.0001 <0.0001 <0.0001 2 <0.0001 <0.0001 <0.0001 2 <0.0001 <0.0001 <0.0001 2
( ) 20.8 21 11.7 12 19.6 89 143 12 199 12.0 154 12
w) (50mm 0.040 0.005 0.025 12 0.015 0.005 0.010 12 0.025 0.015 0.020 12
(BOD)
28 05 15 4 72 4.6 6.1 4 183 9.3 13.0 12
(coD)
/nl)
135 115 12.3 4 541 49.8 51.6 4 100.0 83.0 91.8 12
(59
25.7 143 199 12 28.6 238 25.7 12 724 49.6 63.0 12




23(2011) )
1 [ 1
20 - 001 20 - 001 20 - 001
[ ] 14 - 00 [ 1 15 - 00 [ 1 17 - 00
[ 1 [ 1 [ 1
[ ] [ ] [
[1 1 223 (n8) [ 1 991 (18) [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 0.004 <0.001 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 0.3 05 12 05 0.2 0.4 12 1.0 0.4 0.7 12
26 16 21 4 59 18 29 4 40 11 22 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 -2.4 4 -14 -2.1 -18 4 -13 -1.8 -15 4
1 0 1 2 13 1 7 2 0 0 0 2
1,1 <0.0001 <0.0001 <0.0001 2 <0.0001 <0.0001 <0.0001 2 <0.0001 <0.0001 <0.0001 2
( ) 205 16 11.0 12 214 4.6 127 12 228 18 120 12
w) (50mm 0.050 0.005 0.025 12 0.080 0.020 0.050 12 0.110 0.020 0.050 12
(BOD)
25 15 20 4 51 16 26 4 36 0.9 19 4
(CoD)
(/nl)
11.0 85 9.9 4 53.0 20.7 295 5 34.0 19.0 27.0 4
(59
614 387 519 12 14 0.4 11 12 44.9 15.0 324 12




23(2011) )
1 [
20 - 001 20 - 001 20 - 001
[ ] 18 - 00 [ 1 19 - 00 [ 1 20 - 00
[ 1 [ 1 [ 1
[ ] [ [
[ 1 1176 (n®) I 1 1,090(nB) [ 1 1526(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 0.2 03 12
139 6.2 9.7 4 139 6.2 9.7 4 119 75 9.1 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
( ) -11 -13 -1.2 4 -11 -13 -12 4 -09 -1.2 -1.0 4
2 0 1 2 2 0 1 2 18 1 10 2
1,1 <0.0001 <0.0001 <0.0001 2 <0.0001 <0.0001 <0.0001 2 <0.0001 <0.0001 <0.0001 2
( ) 19.6 10.3 148 12 19.6 10.3 148 12 237 59 148 12
w) (50mm 0.015 0.000 0.010 12 0.015 0.000 0.010 12 0.035 0.020 0.025 12
(BOD)
12.8 5.6 89 4 12.8 5.6 89 4 9.9 6.0 75 12
(coD)
/nl)
48.0 428 45,0 4 48.0 428 45.0 4 835 65.5 734 12
(59
134.0 107.0 1180 12 1340 107.0 118.0 12 16.1 10.1 127 12




23(2011) )
1 1
20 - 001 20 002 20 002
[ ] 21 - 00 [ ] 01 - 00 [ ] 02 - 00
[ 1 [ [
[ 1 [ [ 1
[1 1 1480 (n8) [1 1 4000(n8) [1 1 3815(nd)
<0.0010 <0.0010 <0.0010 2
<0.0002  <00002 <0.0002 2
<0001 <0.001 <0001 2
<0005 <0005 <0005 12
1,2 <0.0001  <00001  <0.0001 2
<0.001 <0.001 <0.001 2
Q@ ) <0001 <0001 <0001 2
<0001 <0.001 <0001 2
<0001 <0.001 <0.001 2
<0.10 <0.10 <0.10 2
03 02 03 12 04 02 03 12 07 05 06 12
323 131 225 12
1,1,1 <0001 <0001 <0001 2
t (MTBE) <0001 <0.001 <0.001 2
(
( 0 0 0 2
( ) -1.0 -15 -1.2 4
9 2 6 2
1,1 <0.0001 | <00001 <0.0001 2
() 250 6.9 156 12
w) (50mm 0035 0015 0,030 12
(BOD)
268 114 190 12
(cop)
/i)
870 6738 816 12
(59
26.0 133 20.3 12




23(2011)

]
20 - 003 20 - 003 20 - 004
[ ] 01 - 00 [ ] 02 - 00 [ ] 01 - 00
[ ] [ ] [ ]
[ [ [ ]
[1 1  26951(md) [1 ] 8,029 (nB) [1 ] 3,938(nmB)
<0.0001 1 <0.0002 1 <0.0001 1
<0.0002 1 <0.0002 1 <0.0001 1
<0.001 1 <0.001 1 0.003 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
@ ) <0.010 1 <0.010 1 <0.001 1
<0.001 1 <0.001 1 0.001 1
0.002 1 <0.002 1 0.002 1
<0.01 1 <0.01 1 <0.01 1
0.4 0.1 0.2 24 03 01 0.3 24 04 0.3 04 12
2.7 1 22 1 4.0 1
1,1,1 <0.001 1 <0.001 1 <0.001 1
t (MTBE) <0.001 1 <0.002 1 0001 1
( 15 1 10 1
( <1 1 1 1
( ) -10 1 -02 1 -19 1
4 1 12 1 0 1
1,1 <0.0002 1 <0.0002 1 <0.0001 1
) 242 55 151 12 225 45 135 12
V) (50mm
(BOD)
(CoD)
(n/nml)
485 218 38.0 12 59.7 301 47.1 12
(8S)
18.6 143 16.6 12 124 7.7 10.0 12




23(2011) )
1 1 1
20 - 004 20 - 004 20 - 004
[ ] 02 - 00 [ ] 03 - 00 [ 1 04 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
[1 1 12,449 (nB) [1 ] 13,923(nB) [1 I 5,053 (B)
<0.0001 1 <0.0001 1 <0.0001 1
<0.0001 1 <0.0001 1 <0.0001 1
0.003 1 0.003 1 0.003 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
@ ) <0.001 1 <0.001 1 <0.001 1
0.001 1 <0.001 1 0.001 1
0.003 1 0.002 1 0.003 1
<0.01 1 <0.01 1 <0.01 1
04 03 04 12 0.4 0.4 04 12 04 03 0.3 12
4.0 1 20 1 3.0 1
1,1,1 <0.001 1 <0.001 1 <0.001 1
t (NTBE) 0001 1 0001 1 0001 1
(
(
( ) -18 1 -17 1 -17 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)




23(2011) )
1 1 1
20 - 004 20 - 004 20 - 004
[ ] 05 - 00 [ ] 06 - 00 [ ] 07 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
[1 1 12,369 (nB) [1 ] 7,689 (nB) [1 I 4,296 (m8)
<0.0001 1 <0.0001 1 <0.0001 1
<0.0001 1 <0.0001 1 <0.0001 1
0.003 1 0.003 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
@ ) <0.001 1 <0.001 1 <0.001 1
0.001 1 0.001 1 <0.001 1
0.003 1 0.002 1 0.002 1
<0.01 1 <0.01 1 <0.01 1
04 03 04 12 0.4 0.3 04 12 04 03 0.3 12
3.0 1 4.0 1 4.0 1
1,1,1 <0.001 1 <0.001 1 <0.001 1
t (NTBE) 0001 1 0001 1 0001 1
(
(
( ) -17 1 -18 1 -22 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)




23(2011) )
] ]
20 004 20 - 004 20 - 004
[ ] 08 - 00 [ 1 09 - 00 [ ] 10 - 00
[ ] [ ] [ ]
[ [ 1 [ ]
[1 1 721 (B) [1 ] 1,365 (mB) [1 ] 413(mB)
<0.0001 1 <0.0001 1 <0.0001 1
<0.0001 1 <0.0001 1 0.0000 1
0.003 1 0.007 1 0.010 1
0.050 <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
@ ) <0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
0.002 1 <0.001 1 <0.001 1
<0.01 1 <0.01 1 <0.01 1
0.4 0.3 0.4 12 05 03 0.4 12 0.3 0.2 0.3 12
3.0 1 20 1 220 1
1,1,1 <0.001 1 <0.001 1 <0.001 1
t (MTBE) 0.001 1 0.001 1 0.001 1
(
(
( ) -17 1 -14 1 -11 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



23(2011) )
] [ ] ]
20 - 004 20 - 004 20 - 004
[ ] 12 - 00 [ 1 14 - 00 [ ] 15 - 00
[ ] [ ] [ ]
[ 1 [ 1 [ ]
[1 1 3,263 (1mB) [1 ] 6,402 (mB) [1 ] 1,161 (B)
<0.0001 1 <0.0001 1 <0.0001 1
<0.0001 1 <0.0001 1 <0.0001 1
0.006 1 0.003 1 0.003 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
@ ) <0.001 1 <0.001 1 <0.001 1
<0.001 1 0.001 1 0.001 1
<0.001 1 0.004 1 0.003 1
<0.01 1 <0.01 1 <0.01 1
0.4 0.3 0.3 12 04 03 0.3 12 04 0.3 04 12
130 1 10 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
(
(
( ) -21 1 -16 1 -17 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)

11



23(2011)

[ 1 [ [ 1
20 - 005 20 - 005 20 - 005
[ ] 01 - 01 [ 1] 02-o01 [ ] 03 - 01
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 9,991 () [1 ] 287 (mB) 1 ] 8(nB)
1,2
@ )
0.2 0.2 0.2 12 0.3 0.2 0.2 12 0.4 0.2 03
1,1,1
t (MTBE)
(
(
( )
1,1
( ) 17.0 7.0 114 12 16.0 6.0 105 12 11.0 8.0 9.7
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

12



23(2011)

[ 1 [ [ 1
20 - 005 20 - 005 20 - 005
[ ] 04 - 01 [ ] 05 - 01 [ ] 06 - 01
[ 1 [ 1 [ 1
[ [ [ 1
1 1 23 () 1 1 110(nB) 1 1 12387(mB)
1,2
@ )
0.3 0.2 0.2 12 0.3 0.1 0.2 12 0.3 0.2 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 12.0 7.0 9.6 12 195 6.0 119 12 16.2 85 126 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

13



23(2011)

[ 1 [ [ 1
20 - 005 20 - 005 20 - 006
[ ] 07 - 01 [ ] 08-o01 [ ] 01 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 588 (1) [1 ] 1,225 () 1 ] 3,661 (mB)
1,2
@ )
0.3 0.2 0.2 12 0.2 0.2 0.2 12 0.3 0.1 0.2 366
1,1,1
t (MTBE)
(
(
( )
1,1
) 185 17.0 180 12 210 9.0 138 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

14



23(2011)

[ 1 [ [ 1
20 - 006 20 - 006 20 - 006
[ 1 02 - 00 [ ] 03 - 00 [ 1 04 - 00
[ 1 [ 1 [ 1
[ [ [ 1
1 1 402 () 1 1 6,916 () 1 ] 3,217 ()
1,2
@ )
0.3 0.2 0.3 366 0.3 0.2 0.2 366 0.4 0.3 03 366
1,1,1
t (MTBE)
(
(
( )
1,1
) 23.0 45 13.0 12 21.0 20 13.0 12 18.0 55 12.0 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

15



23(2011)

[ 1 [ [ 1
20 - 006 20 - 006 20 - 006
[ 1 05 - 00 [ ] 06 - 00 [ 1 07 - 00
[ 1 [ 1 [ 1
[ [ [ 1
1 1 3,244 () 1 1 177 (m8) 1 ] 4,865 (nB)
1,2
@ )
0.4 0.2 0.2 366 04 0.2 0.3 366 0.2 0.2 0.2 366
1,1,1
t (MTBE)
(
(
( )
1,1
) 19.0 7.0 13.0 12 185 6.0 126 12 18.0 7.0 13.0 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

16



23(2011)

[ 1 [ [ 1
20 - 006 20 - 006 20 - 006
[ ] 08 - 00 [ 1 09 - 00 [ ] 10 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 584 (1) [1 ] 97 (nB) 1 ] 735(mB)
1,2
@ )
0.4 0.3 0.3 366 0.3 0.2 0.2 366 0.3 0.1 0.2 366
1,1,1
t (MTBE)
(
(
( )
1,1
( ) 195 45 12.0 12 20.0 45 119 12 16.5 75 11.0 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

17



23(2011)

[ 1 [ [ 1
20 - 006 20 - 006 20 - 006
[ ] 11 - 00 [ ] 12 - 00 [ ] 13 - 00
[ 1 [ 1 [ 1
[ [ [ 1
1 1 429 () 1 1 122(nB) 1 ] 716 (n8)
1,2
@ )
0.4 0.2 0.3 366 0.3 0.2 0.2 366 0.4 0.2 0.2 366
1,1,1
t (MTBE)
(
(
( )
1,1
( ) 175 4.0 12.3 12 19.0 4.0 124 12 25.0 5.0 14.0 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

18



23(2011)

[ 1 [ [ 1
20 - 006 20 - 009 20 - 009
[ 1 14 - 00 [ ] 01 - 00 [ 1 02 - 00
[ 1 [ 1 [ 1
[ [ [ 1
1 1 215 (n8) 1 1 4,794 (nB) 1 ] 6,643 (B)
1,2
@ )
0.4 0.2 0.3 12 0.3 0.1 0.2 12 0.3 0.2 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 18.0 6.5 12.0 12 20.7 6.5 129 12 13.2 71 10.3 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

19



23(2011)

[ 1 [ [ 1
20 - 009 20 - 009 20 - 009
[ ] 03 - 00 [ ] 04 - 00 [ ] 05 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 8,567 (1) [1 ] 1,786 () 1 ] 15 (nB)
1,2
@ )
0.4 0.3 0.3 12 0.3 0.2 0.2 12 0.4 0.1 03 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 14.7 6.1 10.2 12 19.8 4.1 119 12 21.0 39 12.3 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

20



23(2011)

[ 1 [ 1 [ 1
20 - 009 20 - 009 20 - 009
[ 1 06 - 00 [ ] 07 - 00 [ ] 08 - 00
[ 1 [ 1 [ 1
[ [ 1 [ 1
[1 1 19 (n8) [1 1 () [1 1 90 (mB)
1,2
@ )
0.4 0.2 0.3 12 0.4 0.1 03 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 16.4 5.2 104 12 139 125 132 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

21



23(2011)

[ 1 [ [ 1
20 - 009 20 - 009 20 - 010
[ 1 09 - 00 [ ] 10 - 00 [ ] 01 - 01
[ 1 [ 1 [ 1
[ [ [ 1
1 ] 3(nB) [1 ] 90 (MB) 1 ] 2,300 (m8)
1,2
@ )
0.4 0.2 0.3 12 05 03 0.4 12 0.3 0.2 0.2 365
1,1,1
t (MTBE)
(
(
( )
1,1
( ) 17.3 41 105 12 12.6 10.9 116 12 20.0 55 13.0 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

22



23(2011)

[ 1 [ 1 [ 1
20 - 010 20 - 010 20 - 010
[ ] 01 - 02 [ ] 02 - 00 [ ] 03 - 00
[ 1 [ 1 [ 1
[ [ 1 [ 1
[1 ] 4,500 (nB) [1 ] 1,400 (m8) 1 ] 400 (nB)
1,2
@ )
0.30 0.20 0.20 365
0.3 0.2 0.3 365 0.3 0.2 0.2 365
1,1,1
t (MTBE)
(
(
( )
1,1
) 210 75 150 12 220 40 14.0 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

23



23(2011)

[ 1 [ [ 1
20 - 010 20 - 010 20 - 010
[ 1 04 - 00 [ ] 05 - 00 [ ] 06 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 3,600 () [1 ] 840 () 1 ] 1,300 (n8)
1,2
@ )
0.3 0.2 0.3 365 0.3 0.2 0.2 365 0.3 0.2 03 365
1,1,1
t (MTBE)
(
(
( )
1,1
) 17.0 55 113 12 23.0 125 18.0 12 245 9.0 16.8 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

24



23(2011)

[ 1 [ [ 1
20 - 010 20 - 010 20 - 010
[ 1 07 - 00 [ 1 09 - 00 [ ] 10 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 1,700 () [1 ] 350 (mB) 1 ] 6,600 (m8)
1,2
@ )
0.3 0.2 0.2 365 0.3 0.2 03 365
1,1,1
t (MTBE)
(
(
( )
1,1
( ) 215 7.0 14.3 12 255 45 15.0 12 27.0 4.0 16.0 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

25



23(2011)

[ 1 [ [ 1
20 - 010 20 - 010 20 - 013
[ ] 11 - 00 [ ] 12 - 00 [ ] 01 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 650 () [1 1 70 () 1 ] 1,747 (n8)
1,2
@ )
0.3 0.2 0.2 365 0.3 0.2 0.2 365 0.3 0.1 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 17.0 55 113 12 19.0 5.0 12.0 12 16.0 1.0 10.2 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

26



23(2011)

[ 1 [ [ 1
20 - 013 20 - 013 20 - 013
[ 1 02 - 00 [ ] 03 - 00 [ 1 04 - 00
[ 1 [ 1 [ 1
[ [ [ 1
1 1 1,498 () [1 ] 1,469 (m8) 1 ] 2,108(mB)
1,2
@ )
0.3 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
) 15.0 8.0 113 12 19.0 20 11.3 12 19.0 0.0 121 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

27



23(2011)

[ 1 [ [ 1
20 - 013 20 - 013 20 - 013
[ 1 05 - 00 [ ] 06 - 00 [ 1 07 - 00
[ 1 [ 1 [ 1
[ 1 [ [ 1
[1 1 () [1 1 789(8) [1 1 730(n8)
1,2
@ )
0.3 0.1 0.2 12 0.4 0.1 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 17.0 20 10.2 12 19.0 20 9.9 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

28



23(2011)

[ 1 [ [ 1
20 - 013 20 - 013 20 - 013
[ ] 08 - 00 [ 1 09 - 00 [ ] 10 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 48 (n8) [1 1 378(n8) 1 ] 67 (mB)
1,2
@ )
0.2 0.1 0.1 12 05 0.1 0.1 12 0.3 0.1 0.1 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 16.0 0.0 11.0 12 15.0 6.0 10.3 12 17.0 0.0 10.2 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

29



23(2011) )
[ [ 1 [ 1
20 - 013 20 - 014 20 - 014
[ 1 12 - 00 [ ] 01 - 00 [ ] 03 - 00
[ 1 [ 1 [ 1
[ [ 1 [ 1
[1 1 2056 (n8) [1 ] () [1 1 1,365(n8)
<0.0015 1
<0.0002 1
1,2 <0.0004 1
<0.001 1
@ ) <0.010 1
02 0.1 0.1 12 02 0.2 02 12
<2.0 1
1,1,1 <0.001 1
t (MTBE) <0.001 1
( <03 1
( <1 1
( ) -15 1
1,1 <0.0010 1
() 180 10 118 12 194 79 140 12
(W) (50mm )
(BOD)
(coD)
(n/ml)
(8%)

30



23(2011)

[ 1 [ [ 1
20 - 014 20 - 014 20 - 014
[ 1 04 - 00 [ ] 05 - 00 [ ] 06 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 916 (M) [1 ] 175(m8) 1 ] 453(nB)
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
) 20.4 6.3 13.7 12 20.0 5.6 134 12 17.0 8.0 13.0 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

31



23(2011) )
] ]
20 - 014 20 - 014 20 - 014
[ ] 07 - 00 [ ] 08 - 00 [ ] 10 - 00
[ ] [ ] [ ]
[ 1 [ [ ]
[1 1 3,261 (mB) [1 ] 1,062 (mB) [1 ] 2,546 (B)
<0.0015 1 <0.0015 1 <0.0015 1
<0.0002 1 <0.0002 1 <0.0002 1
1,2 <0.0004 1 <0.0004 1
<0.001 1 <0.001 1
@ ) <0.010 1 <0.010 1 <0.010 1
0.3 0.3 0.3 12 0.2 02 0.2 12 0.3 0.1 0.2 12
<2.0 1 <2.0 1 <2.0 1
1,1,1 <0.001 1 <0.001 1 <0.001 1
t (MTBE) <0.001 1 <0.001 1
( <0.3 1 <0.3 1 <0.3 1
( <1 1 <1 1 <1 1
( ) -13 1 -08 1 -10 1
1,1 <0.0010 1 <0.0010 1
) 19.9 41 127 12 192 7.2 132 12 238 5.2 146 12
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)

32



23(2011)

[ 1 [ [ 1
20 - 014 20 - 014 20 - 014
[ ] 11 - 00 [ ] 12 - 00 [ 1 14 - 00
[ 1 [ 1 [ 1
[ [ [ 1
1 1 2,774 (nB) 1 1 488 (n8) 1 ] 1,282 ()
1,2
@ )
0.2 0.2 0.2 12 0.2 0.1 0.2 12 0.3 0.2 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 19.0 10.3 14.8 12 14.9 10.8 12.8 12 15.9 104 13.0 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

33



23(2011) )
[ [ [ 1
20 - 014 20 - 014 20 - 014
[ ] 15 - 00 [ ] 16 - 00 [ 1 19 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 1 73 (n®) [ 1 2587(nB) [ 1 680 (B)
<0.0015 1
<0.0002 1
1,2 <0.0004 1
<0.001 1
@ ) <0.010 1
0.2 0.2 0.2 12 0.2 0.2 0.2 12 03 0.2 0.2 12
<2.0 1
1,1,1 <0.001 1
t (MTBE) <0.001 1
( <03 1
( <1 1
( ) -07 1
1,1 <0.0010 1
) 187 89 143 12 195 7.0 136 12 16.4 9.1 128 12
(W) (50mm )
(BOD)
(CoD)
(n/ml)
(SS)

34



23(2011) )
[ [ 1 [ 1
20 - 014 20 - 014 20 - 014
[ 1 20 - 00 [ ] 21 - 00 [ ] 22 - 00
[ 1 [ 1 [ 1
[ [ 1 [ 1
[1 1 177 (n8) [1 1 () [1 1 986 (8)
<0.0015 1
<0.0002 1
1,2 <0.0004 1
<0.001 1
Q@ ) <0.010 1
0.2 0.1 0.2 12 0.2 0.2 0.2 12
<2.0 1
1,1,1 <0.001 1
t (MTBE) <0.001 1
( <03 1
( <1 1
( ) -15
1,1 <0.0010 1
) 197 8.0 139 12 198 72 137 12
uv) (50mm )
(BOD)
(cop)
(n/ml)
(SS)

35



23(2011) )
[ [ [ 1
20 - 015 20 - 015 20 - 017
[ 1 01 - 01 [ ] o1 - 02 [ ] 01 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 734 (nB) [1 ] 2,936 (nB) 1 ] 8,640 (n8)
<0.0015 1
<0.0002 1
1,2
Q@ ) <0.020 1
<0.06 1
<0.002 1
<0.002 1
0.6 0.1 0.4 12 0.6 0.1 0.4 12 0.4 0.2 03 12
89 1
1,1,1 <0.000 1
t (MTBE)
(
( <1 1
( ) -30 1
1,1 <0.0002 1
) 208 39 119 12
(W) (50mm )
(BOD)
(CoD)
(n/ml)
(SS)

36



23(2011) )
] ]
20 - 017 20 - 017 20 - 017
[ ] 02 - 00 [ ] 03 - 00 [ ] 04 - 00
[ ] [ ] [ ]
[ 1 [ [ ]
[1 1 2,736 (mB) [1 ] 1,713(mB) [1 ] 25 (mB)
<0.0015 1 <0.0015 1
<0.0002 1 <0.0002 1 <0.0002 1
1,2 <0.0002 1
<0.001 1
@ ) <0.020 1 <0.020 1
<0.06 1 <0.06 1 <0.06 1
<0.002 1 <0.002 1 <0.002 1
<0.002 1 <0.002 1 <0.002 1
0.2 0.1 0.2 12 03 02 0.2 12 0.2 0.1 0.2 12
20 1 6.1 1
1,1,1 <0.000 1 <0.000 1 <0.001 1
t (MTBE) <0.001 1
(
( <1 1 <1 1 <1 1
( ) -21 1 -21 1
1,1 <0.0002 1 <0.0002 1 <0.0002 1
) 189 44 120 12 213 74 144 12 142 113 129 12
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)

37



23(2011) )
] ]
20 017 20 019 20 019
[ ] 05 - 00 [ ] 01 - 00 [ ] 01 - 02
[ [ ] [ ]
[ 1 [ [ ]
[1 1 155 (1mB) [1 ] 810(n8) [1 ] 5,596 (mB)
<0.0015 1 <0.0001 1 <0.0001 1
<0.0002 1 <0.0001 1 <0.0001 1
0.002 1 0.002 1
0.050 <0.020 <0.020 12 0.050 <0.020 <0.020 12
1,2 <0.0010 1 <0.0010 1
<0.001 1 <0.001 1
2 ) <0.020 1 0.005 1 0.005 1
<0.06 1
<0.002 1 <0.001 1 <0.001 1
<0.002 1 <0.001 1 <0.001 1
<0.01 1 <0.01 1
0.3 0.2 0.2 12 03 01 0.2 12 0.3 0.1 0.2 12
22 1 4.0 1 4.0 1
1,1,1 <0.000 1 <0.001 1 <0.001 1
t (MTBE) 0.001 1 0.001 1
(
( <1 1
( ) -14 1 -22 1 -2.2 1
1 1 1 1
1,1 <0.0002 1 <0.0001 1 <0.0001 1
) 213 42 135 12
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)

38



23(2011)

1
20 019 20 019 20 019
[ ] 02 - 00 [ ] 03 - 00 [ 1 04 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 1 909 (nB) [1 21 (mB) [1 I 20 (nB)
<0.0001 1 <0.0001 1 <0.0001 1
<0.0001 1 <0.0001 1 <0.0001 1
0.003 1 0.001 1 0.002 1
0.050 <0.020 <0.020 12 0.050 <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 ) 0.005 1 0.004 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
04 0.2 03 12 0.4 0.2 0.3 12 0.5 0.1 0.2 12
20 1 20 1 1.0 1
1,1,1 <0.001 1 <0.001 1 <0.001 1
t (MTBE) 0.001 1 0.001 1 0.001 1
(
(
( ) -22 1 -19 1 -21 1
0 1 0 1 1 1
1,1 <0.0001 1 <0.0001 1 <0.0001 1
(@)
w) (50mm
(BOD)
(CoD)
(n/ml)
(89)

39



23(2011)

[ [ 1 [ 1
20 - 020 20 - 020 20 - 020
[ ] 01 - 00 [ ] 03-o01 [ 1 04 - 00
[ 1 [ 1 [ 1
[ [ 1 [ 1
[1 ] 685 () [1 ] 2,760 (n8) 1 ] 149 (B)
1,2
@ )
0.3 0.1 0.2 366 0.3 0.1 0.2 366 0.2 0.1 0.1 366
1,1,1
t (MTBE)
(
(
( )
1,1
)
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

40



23(2011)

[ 1 [ [ 1
20 - 021 20 - 021 20 - 021
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 1 2,601 () 1 1 41 (mB) 1 ] 743(n8)
1,2
@ )
0.3 0.1 0.2 12 0.3 0.1 0.2 12 0.3 0.1 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 27.0 6.5 16.3 12 23.0 20 132 12 27.0 20 138 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

41



23(2011)

[ 1 [ [ 1
20 - 021 20 - 021 20 - 021
[ 1 04 - 00 [ ] 05 - 00 [ ] 06 - 00
[ 1 [ 1 [ 1
[ 1 [ [ 1
[1 1 () [1 1 779(8) [1 1 566 (8)
1,2
@ )
04 0.1 0.3 12 0.3 0.1 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 24,0 25 121 12 240 20 121 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

42



23(2011)

[ 1 [ [
20 - 021 20 - 021 20 - 022
[ 1 07 - 00 [ ] 08 - 00 [ ] 01 - 00
[ 1 [ 1 [ 1
[ [ [
1 1 42 (md) 1 1 44 (mB) 1 575(mB)
1,2
@ )
0.3 0.1 0.2 12 04 0.1 0.3 12 0.2 0.1 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1 <0.0000 1
) 20.0 45 117 12 23.0 20 124 12 205 3.0 12.2 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

43



23(2011)

[ 1 [ 1 [
20 - 022 20 - 022 20 - 022
[ 1 02 - 00 [ ] 03 - 00 [ 1 04 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [
1 1 178 (n8) 1 1 1,733 () 1 947 (mB)
1,2
@ )
0.4 0.1 0.3 12 0.2 0.1 0.1 12 0.4 0.1 03 12
1,1,1
t (MTBE)
(
(
( )
1,1 <0.0000 1 <0.0000 1 <0.0000 1
) 21.0 25 13.0 12 24.0 1.0 133 12 21.0 3.0 13.0 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

a4



23(2011)

[ [ 1 [ 1
20 - 023 20 - 023 20 - 023
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 01
[ 1 [ 1 [ 1
[ [ 1 [ ]
[1 1 45 () [1 ] 1,424 (B) [1 ] 1,404 (B)
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



23(2011)

[ [ 1 [ 1
20 - 023 20 - 023 20 - 023
[ ] 03 - 02 [ ] 05 - 00 [ ] 06 - 00
[ 1 [ 1 [ 1
[ [ 1 [ 1
[1 1 1(mB) [1 1 3(mB) [1 1 48 (mB)
1,2
@ )
0.1 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
)
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

46



23(2011) )
] ]
20 - 025 20 - 025 20 - 025
[ ] 01 - 00 [ ] 02 - 00 [ ] 04 - 00
[ ] [ ] [ ]
[ 1 [ 1 [
[1 1 2,766 (mB) [1 ] 237(n8) [1 ] 2,239(nB)
<0.0005 <0.0005 <0.0005 4 <0.0005 1 <0.0005 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
<0.005 <0.005 <0.005 4 <0.005 <0.005 <0.005 4 <0.005 <0.005 <0.005 4
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 4 <0.06 <0.06 <0.06 4 <0.06 <0.06 <0.06 4
0.3 0.2 0.3 365 04 02 0.3 365 04 0.2 0.3 365
22 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)
(
(
( ) -1.6 1 -20 1 -19 1
1,1 <0.0005 <0.0005 <0.0005 4 <0.0005 <0.0005 <0.0005 4 <0.0005 <0.0005 <0.0005 4
) 18.2 9.8 143 12 20.8 5.0 132 12 16.3 9.6 124 12
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)
5.6 53 54 4 58 33 4.7 4 15 1

47



23(2011) )
] ]
20 - 025 20 - 025 20 - 025
[ ] 06 - 00 [ 1 09 - 00 [ ] 10 - 00
[ ] [ ] [ ]
[ 1 [ 1 [
[1 1 620 (mB) [1 ] 426 (n8) [1 ] 252 (nB)
<0.0005 1 <0.0005 <0.0005 <0.0005 4 <0.0005 1
<0.0001 1 <0.0001 <0.0001 <0.0001 4 <0.0001 1
0.003 1 <0.001 <0.001 <0.001 4 <0.001 1
<0.005 <0.005 <0.005 4 <0.005 <0.005 <0.005 4 <0.005 <0.005 <0.005 4
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 4 <0.06 <0.06 <0.06 4 <0.06 <0.06 <0.06 4
0.3 0.1 0.2 365 04 02 0.3 365 04 0.2 0.3 365
6.8 1 15 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)
(
(
( ) -1.9 1 -23 1 -2.8 1
1,1 <0.0005 <0.0005 0.0005 4 <0.0005 <0.0005 <0.0005 4 <0.0005 <0.0005 <0.0005 4
) 248 7.3 165 12 213 43 194 12 244 3.6 142 12
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)
129 1 3.6 1 26 1

48



23(2011) )
] [ ]
20 - 025 20 025 20 026
[ ] 11 - 00 [ 1 12 - 00 [ ] 01 - 00
[ ] [ ] [
[ 1 [ [ ]
[1 1 387 () [1 ] 155(rB) [1 ] 1,110 (B)
<0.0005 <0.0005 <0.0005 4 <0.0005 1
<0.0001 <0.0001 <0.0001 4 <0.0001 1
<0.001 <0.001 <0.001 4 <0.001 1
<0.005 <0.005 <0.005 4 <0.005 1
1,2 <0.0002 <0.0002 <0.0002 4 <0.0002 1
<0.001 <0.001 <0.001 4 <0.001 1
@ )
<0.06 <0.06 <0.06 4 <0.06 1
0.4 0.2 0.3 365 04 02 0.3 365 04 0.3 0.3 12
9.8 1 20 1
1,1,1 <0.001 <0.001 <0.001 4 <0.001 1
t (MTBE)
(
(
( ) -2.3 1 -28 1
1,1 <0.0005 <0.0005 <0.0005 4 <0.0005 1
) 225 6.6 151 12 23.6 55 149 12 229 7.0 151 12
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)
84 1 17 1

49



23(2011)

[ 1 [ [ 1
20 - 026 20 - 026 20 - 026
[ 1 02 - 00 [ ] 04 - 00 [ ] 05 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 690 () [1 ] 510(mB) 1 ] 660 (B)
1,2
@ )
05 0.1 0.3 12 05 0.2 0.3 12 0.4 0.1 03 12
1,1,1
t (MTBE)
(
(
( )
1,1
( ) 22.8 55 147 12 16.8 6.5 127 12 24.7 6.5 159 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

50



23(2011)

[ 1 [ [ 1
20 - 026 20 - 027 20 - 027
[ 1 06 - 00 [ ] 02 - 00 [ ] 03 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 360 (MB) [1 ] 1,274 () 1 ] 1,200 (n8)
1,2
@ )
0.7 0.1 0.3 12 0.2 0.1 0.1 12 0.2 0.1 0.1 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 22.0 8.0 15.8 12 25.0 5.0 16.6 12 25.0 5.0 16.6 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

51



23(2011)

[ 1 [ [ 1
20 - 027 20 - 027 20 - 027
[ 1 04 - 00 [ ] 05 - 00 [ 1 07 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 879 (mB) [1 ] 479 (mB) 1 ] 849 (mB)
1,2
@ )
<0.2 0.1 0.1 12 <0.2 0.1 <0.2 12 <04 <0.2 <0.3 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 25.0 4.0 133 12 20.0 7.0 13.0 12 25.0 6.0 151 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

52



23(2011)

[ 1 [ 1 [
20 - 027 20 - 029 20 - 029
[ ] 08 - 00 [ ] 01 - 00 [ 1 02 - 00
[ 1 [ 1 [ 1
[ [ 1 [
1 1 2,782 () [1 ] 3,450 (mB) 1 3,920 (m8)
1,2
@ )
<0.3 0.1 <0.2 12 04 0.2 0.3 12 0.4 0.2 03 12
1,1,1
t (MTBE)
(
(
( )
1,1 <0.0005 1
) 22.0 6.0 <14.3 12 22.0 1.0 12.0 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

53



23(2011)

[ 1 [ 1 [
20 - 029 20 - 029 20 - 029
[ ] 03 - 00 [ ] 04 - 00 [ ] 05 - 00
[ 1 [ 1 [ 1
[ [ 1 [
[1 1 660 (mB) [1 ] 1,330(mB) [1 34 (n8)
1,2
Q@ )
0.3 0.1 0.2 12 04 0.2 0.3 12 04 0.2 0.3 12
1,1,1
t (MTBE)
(
(
( )
1,1 <0.0005 1 <0.0001 1
) 180 20 10.7 12 225 3.0 127 12 220 1.0 120 12
V) (50mm )
(BOD)
(CoD)
(n/ml)
(59

54



23(2011)

[ 1 [ 1 [
20 - 029 20 - 029 20 - 029
[ ] 06 - 00 [ ] 07 - 00 [ ] 08 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [
[1 1 13 (mB) [1 ] 24 (nB) [1 23 ()
1,2
Q@ )
0.4 0.2 0.3 12 04 0.2 0.3 12 04 0.2 0.3 12
1,1,1
t (MTBE)
(
(
( )
1,1 <0.0001 1 <0.0001 1 <0.0001 1
) 220 1.0 12.0 12 220 1.0 120 12 220 1.0 120 12
V) (50mm )
(BOD)
(CoD)
(n/ml)
(59

55



23(2011)

[ 1 [ 1 [ 1
20 - 029 20 - 032 20 - 032
[ 1 09 - 00 [ ] 01 - 00 [ ] 03 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
1 1 40 (mB) [1 ] 2,200 (m8) 1 ] 1,500 (8)
1,2
@ )
0.4 0.2 0.3 12 04 0.2 0.3 12 0.4 0.2 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1 <0.0001 1
) 22.0 1.0 12.0 12 179 32 105 12 232 35 12.8 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
19.0 14.0 16.8 12
(88)

56



23(2011)

[ [ 1 [ 1
20 - 033 20 - 033 20 - 033
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ 1 [ 1 [ 1
[ [ 1 [ ]
[1 1 3,801 (mB) [1 ] 1,897 (mB) [1 ] 739(nB)
1,2
Q@ )
0.4 0.1 0.3 12 04 0.1 0.3 12 04 0.1 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
)
V) (50mm )
(BOD)
(CoD)
(n/ml)
(59

57



23(2011)

[ [ 1 [ 1
20 - 034 20 - 034 20 - 034
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ 1 [ 1 [ 1
[ [ 1 [ ]
[1 1 461 (nB) [1 ] 7,911 (B) [1 ] 1,321 (mB)
1,2
Q@ )
0.4 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

58



23(2011)

[ [ 1 [ 1
20 - 034 20 - 034 20 - 034
[ ] 04 - 00 [ ] 05 - 00 [ ] 06 - 00
[ 1 [ 1 [ 1
[ [ 1 [ ]
[1 1 2,506 (1mB) [1 ] 484 (n8) [1 ] 89 (nB)
1,2
Q@ )
0.3 0.2 0.2 12 03 0.1 0.2 12 0.3 0.1 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
)
V) (50mm )
(BOD)
(CoD)
(n/ml)
(59

59



23(2011) )
] ]
20 - 035 20 - 035 20 - 035
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ ] [ ] [ ]
[ 1 [ 1 [
[1 1 2,000 (1mB) [1 ] 615 (nB) [1 ] 90 (nB)
<0.0001 <0.0001 <0.0001 4 <0.0001 <0.0001 <0.0001 4 <0.0001 <0.0001 <0.0001 4
<0.0001 <0.0001 <0.0001 4 <0.0001 <0.0001 <0.0001 4 <0.0001 <0.0001 <0.0001 4
<0.001 <0.001 <0.001 4 <0.001 <0.000 <0.001 4 <0.001 <0.001 <0.001 4
0.001 0.000 0.001 4 <0.002 0.000 <0.001 4 <0.001 0.000 <0.001 4
1,2 <0.0001 <0.0000 <0.0001 4 <0.0001 <0.0000 <0.0001 4 <0.0001 <0.0000 <0.0001 4
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.000 <0.001 4
@ )
0.4 0.2 0.3 12 04 01 0.3 12 04 0.2 0.3 12
4.9 49 49 4 2.8 28 28 4 14 14 14 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)
(
(
( )
1,1 <0.0000 <0.0000 <0.0000 4 <0.0000 <0.0000 <0.0000 4 <0.0000 <0.0000 <0.0000 4
)
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)

60



23(2011) )
] ]
20 035 20 - 035 20 - 035
[ ] 04 - 00 [ ] 05 - 00 [ ] 06 - 00
[ [ ] [ ]
[ 1 [ 1 [
1 ] (n8) [ ] 180(m8) [1 1 1300(n®)
<0.0002 <0.0001 <0.0001 4 <0.0001 <0.0001 <0.0001 4
<0.0001 <0.0001 <0.0001 4 <0.0001 <0.0001 <0.0001 4
<0.002 <0.001 <0.001 4 0.001 0.001 0.001 4
<0.002 0.000 <0.001 4 0.002 0.000 0.001 4
1,2 <0.0001 <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
@ )
05 02 0.4 12 04 0.3 04 12
16 16 16 4 4.6 4.6 4.6 4
1,1,1 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
t (MTBE)
(
(
( )
1,1 <0.0000 <0.0000 <0.0000 4 <0.0010 <0.0000 <0.0010 4
)
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)

61



23(2011) )
] ]
20 - 035 20 - 035 20 - 035
[ ] 07 - 00 [ ] 08 - 00 [ ] 09 - 00
[ ] [ ] [ ]
[ 1 [ 1 [
[1 1 1,600 (1mB) [1 ] 2,300(mB) [1 ] 3,000 (1mB)
<0.0001 <0.0001 <0.0001 4 0.0002 0.0001 0.0002 4 <0.0001 <0.0001 <0.0001 4
<0.0001 <0.0001 <0.0001 4 <0.0001 <0.0001 <0.0001 4 0.0001 0.0001 0.0001 4
0.001 0.001 0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.000 <0.001 4
0.001 0.000 0.001 4 <0.021 0.000 <0.001 4 0.039 0.000 0.002 4
1,2 <0.0001 <0.0000 <0.0001 4 <0.0001 <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
@ )
0.4 0.2 0.3 12 05 03 0.4 12 0.5 0.3 04 12
3.6 3.6 3.6 4 6.8 6.8 6.8 4 34 34 34 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)
(
(
( )
1,1 <0.0010 <0.0010 <0.0010 4 <0.0000 <0.0000 <0.0000 4 <0.0010 <0.0000 <0.0010 4
)
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)

62



23(2011) )
] [ ]
20 - 035 20 - 035 20 - 035
[ ] 10 - 00 [ ] 11-01 [ ] 11 - 02
[ ] [ ] [ ]
[ 1 [ 1 [
[1 1 3,000 (1mB) [1 ] 300(n8) [1 ] 300(nB)
<0.0001 <0.0001 <0.0001 4 <0.0001 <0.0001 <0.0001 4 <0.0001 <0.0001 <0.0001 4
<0.0001 <0.0001 <0.0001 4 0.0002 0.0002 0.0002 4 0.0002 0.0002 0.0002 4
<0.001 <0.000 <0.001 4 <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4
0.002 0.000 0.001 4 <0.001 0.000 <0.001 4 <0.001 0.000 <0.001 4
1,2 <0.0001 <0.0000 <0.0001 4 <0.0001 <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
@ )
0.4 0.2 0.4 12 04 03 0.4 12 04 0.3 04 12
19 19 19 4 2.6 2.6 26 4 2.6 2.6 26 4
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 <0.0000 <0.0000 <0.0000 4 <0.0000 <0.0000 <0.0000 4 <0.0000 <0.0000 <0.0000 4
)
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)

63



23(2011) )
] ]
20 - 035 20 - 037 20 - 037
[ ] 12 - 00 [ ] 01 - 00 [ ] 02 - 00
[ ] [ ] [ ]
[ 1 [ [ ]
[1 1 120 (mB) [1 ] 3,362 (nB) [1 ] 2,660 (mB)
<0.0002 <0.0001 <0.0001 4
0.0001 0.0001 0.0001 4
<0.001 <0.001 <0.001 4
<0.001 <0.000 <0.001 4
1,2 <0.0001 <0.0000 <0.0001 4
<0.001 <0.000 <0.001 4
@ )
0.5 0.2 0.3 12 04 03 0.3 12 04 0.2 0.3 12
16 16 16 4
1,1,1 <0.001 <0.001 <0.001 4
t (MTBE)
(
(
( )
1,1 <0.0000 <0.0000 <0.0000 4
)
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)

64



23(2011)

[ [ 1 [ 1
20 - 037 20 - 037 20 - 037
[ ] 03 - 00 [ ] 04 - 00 [ ] 05 - 00
[ 1 [ 1 [ 1
[ [ 1 [ 1
1 1 425 () 1 1 1,971 (n8) 1 ] 202 (n8)
1,2
@ )
0.4 0.1 0.2 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)

65



23(2011)

[ [ 1 [ 1
20 - 037 20 - 037 20 - 037
[ ] 06 - 00 [ ] 07 - 00 [ ] 08 - 00
[ 1 [ 1 [ 1
[ [ 1 [ ]
[1 1 206 (1mB) [1 ] 147 (B) [1 ] 17,070(nB)
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

66



23(2011)

[ [ 1 [ 1
20 - 037 20 - 037 20 - 037
[ ] 09 - 00 [ ] 10 - 00 [ ] 11 - 00
[ 1 [ 1 [ 1
[ [ 1 [ ]
[1 1 1,102 (mB) [1 ] 443(n8) [1 ] 343(nB)
1,2
Q@ )
0.4 0.3 0.3 12 03 0.2 0.2 12 0.3 0.2 0.3 12
1,1,1
t (MTBE)
(
(
( )
1,1
)
V) (50mm )
(BOD)
(CoD)
(n/ml)
(59

67



23(2011)

[ [ 1 [ 1
20 - 037 20 - 037 20 - 037
[ 1 12 - 00 [ ] 13 - 00 [ 1 14 - 00
[ 1 [ 1 [ 1
[ [ 1 [ 1
[1 ] 168 (1) [1 ] 452 (mB) 1 ] 105 (8)
1,2
@ )
0.4 0.1 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



23(2011)

[ [ 1 [ 1
20 - 037 20 - 037 20 - 037
[ ] 15 - 00 [ ] 16 - 00 [ 1 17 - 00
[ 1 [ 1 [ 1
[ [ 1 [ ]
[1 1 316 (M) [1 ] 1,493(mB) [1 ] 3,961 (mB)
1,2
Q@ )
0.4 0.3 0.3 12 03 0.2 0.2 12 04 0.2 0.3 12
1,1,1
t (MTBE)
(
(
( )
1,1
)
V) (50mm )
(BOD)
(CoD)
(n/ml)
(59

69



23(2011)

[ [ 1 [ 1
20 - 037 20 - 037 20 - 037
[ ] 18 - 00 [ ] 19 - 00 [ 1 20 - 00
[ 1 [ 1 [ 1
[ [ 1 [ ]
[1 1 166 (mB) [1 ] 4,012 (n8) [1 ] 56 (n8)
1,2
Q@ )
0.5 0.2 0.3 12 04 0.3 0.4 12 0.6 0.2 04 12
1,1,1
t (MTBE)
(
(
( )
1,1
)
V) (50mm )
(BOD)
(CoD)
(n/ml)
(59

70



23(2011)

[ [ 1 [ 1
20 - 037 20 - 037 20 - 037
[ ] 21 - 00 [ 1 22 - 00 [ 1 23 - 00
[ 1 [ 1 [ 1
[ [ 1 [ ]
[1 1 132 (mB) [1 ] 1,317 (mB) [1 ] 97 (n8)
1,2
Q@ )
0.5 0.1 0.3 12 03 0.2 0.2 12 04 0.1 0.3 12
1,1,1
t (MTBE)
(
(
( )
1,1
)
V) (50mm )
(BOD)
(CoD)
(n/ml)
(59

71



23(2011)

[ [ 1 [ 1
20 - 037 20 - 038 20 - 038
[ 1 24 - 00 [ ] 01 - 00 [ ] 02 - 00
[ 1 [ 1 [ 1
[ [ 1 [ ]
[1 1 2,613 (mB) [1 ] 5,796 (nB) [1 ] 2,797 (mB)
1,2
Q@ )
0.3 0.2 0.3 12 03 0.2 0.2 12 04 0.2 0.3 12
1,1,1
t (MTBE)
(
(
( )
1,1
)
V) (50mm )
(BOD)
(CoD)
(n/ml)
(59

72



23(2011)

[ [ 1 [ 1
20 - 038 20 - 040 20 - 040
[ ] 03 - 00 [ ] 01 - 00 [ ] 02 - 00
[ 1 [ 1 [ 1
[ [ 1 [ ]
[1 1 625 (1mB) [1 ] 645 (n8) [1 ] 70 (n8)
1,2
Q@ )
0.3 0.1 0.2 12 0.2 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

73



23(2011)

[ [ 1 [ 1
20 - 040 20 - 040 20 - 040
[ ] 03 - 00 [ ] 04 - 00 [ ] 05 - 00
[ 1 [ 1 [ 1
[ [ 1 [ 1
[1 ] 685 () [1 ] 340 (mB) 1 ] 120(8)
1,2
@ )
0.2 0.1 0.1 12 0.6 0.1 0.2 12 0.2 0.1 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
)
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

74



23(2011)

1
20 041 20 041 20 041
[ ] 01 - 00 [ ] 05 - 00 [ ] 06 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 1 1,283 (B) [1 ] 2,032 () [1 I 126 (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 0.001 1
0.050 <0.020 <0.020 12 0.050 <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
@ ) 0.004 1 0.004 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 0.2 03 12 0.4 0.2 0.3 12 04 0.2 0.3 12
20 1 3.0 1 3.0 1
1,1,1 <0.001 1 <0.001 1 <0.001 1
t (NTBE) 0001 1 0001 1 0001 1
(
(
( ) -25 1 -29 1 -29 1
5 1 1 1 1 1
1,1 <0.0001 1 <0.0001 1 <0.0001 1
(@)
w) (50mm
(BOD)
(CoD)
(n/ml)
(89)

75



23(2011) )
[ ] [ ] [ ]
20 - 042 20 - 042 20 - 042
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ ] [ ] [ ]
[ 1 [ 1 [ 1
1 505 (mB) [1 ] 860 (nB) [1 ] 70 (n8)
1,2
@ )
<03 <01 <0.2 12 <03 <01 <0.2 12 <04 <02 <0.3 12
1,1,1
t (MTBE)
( <0.9 <0.1 <0.5 12 <0.6 <0.1 <0.3 12 <1.0 <0.1 <04 12
(
( )
1,1 <0.0000 1 <0.0000 1 <0.0000 1
) 250 7.0 142 12 <20.0 <20.0 <20.0 12
(W) (50mm )
(BOD)
(CoD)
(n/ml)
(89)

76



23(2011) )
[ 1 [ [ 1
20 - 042 20 - 044 20 - 044
[ 1 04 - 00 [ ] 01 - 00 [ 1 02 - 00
[ 1 [ 1 [ 1
[ 1 [ [ 1
[1 ] 66 (MB) [1 ] 9,048 (nB) 1 ] 1,680 (m8)
1,2
@ )
<04 <0.1 <0.2 12 0.7 03 0.4 12 05 0.2 03 12
1,1,1
t (MTBE)
( <28 <0.1 <04 12
(
( )
1,1 <0.0000 1
( ) <22.0 <20 <11.0 12 24.6 2.8 145 12 24.7 4.6 155 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

7



23(2011)

[ 1 [ [ 1
20 - 045 20 - 045 20 - 045
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 5,500 () [1 ] 3,225(1mB) 1 ] 6,580 (m8)
1,2
@ )
0.3 0.1 0.2 366 04 0.2 0.3 366 0.3 0.1 0.2 366
1,1,1
t (MTBE)
(
(
( )
1,1
) 232 3.8 13.7 12 195 4.0 129 12 21.6 57 14.3 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

78



23(2011)

[ 1 [ [ 1
20 - 045 20 - 045 20 - 045
[ 1 06 - 00 [ 1 09 - 00 [ ] 10 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 430 (mB) [1 ] 1,020 (m8) 1 ] 704 (mB)
1,2
@ )
0.4 0.1 0.2 366 0.3 0.1 0.2 366 05 0.1 0.1 366
1,1,1
t (MTBE)
(
(
( )
1,1
) 21.3 6.2 134 12 220 5.8 139 12 215 2.8 129 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

79



23(2011)

[ 1 [ [ 1
20 - 045 20 - 045 20 - 045
[ ] 11 - 00 [ ] 12 - 00 [ 1 14 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 350 (mB) [1 ] 97 (8) 1 ] 271(n8)
1,2
@ )
0.4 0.1 0.2 12 0.3 0.1 0.1 366 0.3 0.1 0.1 366
1,1,1
t (MTBE)
(
(
( )
1,1
) 232 35 13.6 12 20.0 3.0 111 12 225 3.0 126 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

80



23(2011)

[ 1 [ [ 1
20 - 045 20 - 045 20 - 045
[ 1 16 - 00 [ 1 17 - 00 [ ] 18 - 00
[ 1 [ 1 [ 1
[ [ [ 1
1 1 173 (n8) 1 ] 191 (m8) 1 ] 300(n8)
1,2
@ )
05 0.1 0.2 366 04 0.1 0.2 366 0.2 0.1 0.1 366
1,1,1
t (MTBE)
(
(
( )
1,1
) 187 6.0 129 12 205 3.0 126 12 22.2 85 14.8 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

81



23(2011)

[ 1 [ [ 1
20 - 045 20 - 045 20 - 045
[ 1 19 - 00 [ ] 21 - 00 [ 1 22 - 00
[ 1 [ 1 [ 1
[ [ [ 1
1 1 175 (n8) 1 1 42 (mB) 1 ] 1,750 ()
1,2
@ )
0.3 0.1 0.2 366 0.3 0.0 0.1 366 0.3 0.1 0.1 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 20.3 75 139 12 16.0 5.6 109 12 176 7.2 135 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

82



23(2011)

[ 1 [ [ 1
20 - 045 20 - 045 20 - 045
[ 1 23 - 00 [ 1 24 - 00 [ 1 25 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 580 (1) [1 ] 40 (n8) 1 ] 70 (mB)
1,2
@ )
0.3 0.1 0.2 366 04 0.1 0.2 366 0.3 0.1 0.2 366
1,1,1
t (MTBE)
(
(
( )
1,1
( ) 215 8.4 147 12 155 6.0 109 12 18.0 3.0 116 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

83



23(2011)

[ 1 [ [ 1
20 - 045 20 - 045 20 - 045
[ 1 26 - 00 [ 1 27 - 00 [ ] 28 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 138 () [1 ] 100 (m8) 1 ] 100(8)
1,2
@ )
0.4 0.1 0.1 366 0.3 0.1 0.1 366 0.4 0.1 0.2 366
1,1,1
t (MTBE)
(
(
( )
1,1
) 15.4 4.6 11.2 12 219 6.1 136 12 20.0 6.5 139 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

84



23(2011)

[ 1 [ [ 1
20 - 045 20 - 045 20 - 046
[ 1 29 - 00 [ 1 30 - 00 [ 1 02 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 1,200 (1) [1 ] 3,500 (1mB) 1 ] 4,988 (mB)
1,2
@ )
0.4 0.2 0.2 366 0.2 0.1 0.1 366 0.4 0.3 03 12
1,1,1
t (MTBE)
(
(
( )
1,1
( ) 215 43 134 12 15.6 72 114 12 20.0 4.0 133 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

85



23(2011)

[ 1 [ [ 1
20 - 046 20 - 046 20 - 046
[ ] 03 - 00 [ ] 04 - 00 [ ] 06 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 1,358 () [1 ] 721 (n8) 1 ] 2,270 ()
1,2
@ )
0.4 0.2 0.3 12 04 03 0.3 12 05 0.3 0.4 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 22.0 3.0 105 12 20.0 3.0 12.3 12 22.0 20 12.4 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

86



23(2011)

[ 1 [ [ 1
20 - 046 20 - 046 20 - 046
[ 1 07 - 00 [ ] 08 - 00 [ 1 09 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 4,899 (nB) [1 ] 177 (nB) 1 ] 65 ()
1,2
@ )
0.4 0.2 0.3 12 05 0.2 0.4 12 0.4 0.3 0.4 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 22.0 7.0 135 12 18.0 4.0 116 12 19.0 18 101 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

87



23(2011)

[ 1 [ [ 1
20 - 046 20 - 046 20 - 046
[ 1 10 - 00 [ ] 11 - 00 [ 1 12 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 587 (1) [1 ] 7,481 (n8) 1 ] 460 (mB)
1,2
@ )
05 04 0.4 12 05 03 0.4 12 0.4 0.3 03 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 23.0 4.0 135 12 220 20 124 12 20.0 35 121 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

88



23(2011)

] ]
20 - 046 20 - 047 20 - 047
[ ] 13 - 00 [ ] 01 - 00 [ ] 02 - 00
[ ] [ ] [ ]
[ [ 1 [ ]
[1 1 385 (nB) [1 ] 1,044 (mB) [1 ] 103(rB)
<0.0001 1 <0.0001 1
<0.0001 1 <0.0001 1
0.009 1 0.001 1
<0.020 <0.020 <0.020 12 0.050 <0.020 <0.020 12
1,2 <0.0010 1 <0.0010 1
<0.001 1 <0.001 1
@ ) 0.005 1 0.005 1
<0.001 1 <0.001 1
<0.001 1 <0.001 1
<0.01 1 <0.01 1
0.4 0.3 0.4 12 0.6 03 0.5 12 0.6 0.1 0.3 12
20 1 30 1
1,1,1 <0.001 1 <0.001 1
t (MTBE) 0.001 1 0.001 1
(
(
( ) -0.8 1 -27 1
0 1 0 1
1,1 <0.0001 1 <0.0001 1
) 210 4.0 121 12
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)

89



23(2011)

1
20 047 20 047 20 047
[ ] 03 - 00 [ ] 04 - 00 [ ] 05 - 00
[ 1 [ 1 [ 1
[ [ [ 1
1 1 14 () [ 1 301(m8) [1 1 9(n8)
<0.0001 1 <0.0001 1 <0.0001 1
<0.0001 1 <0.0001 1 <0.0001 1
0.011 1 0.004 1 <0.001 1
0.050 <0.020 <0.020 12 0.050 <0.020 <0.020 12 0.060 <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 ) 0.004 1 0.005 1 0.006 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 0.003 1 0.002 1
<0.01 1 <0.01 1 <0.01 1
0.6 04 04 12 0.6 0.2 04 12 0.6 0.1 0.3 12
3.0 1 20 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
(
(
( ) -1.0 1 -33 1 -30 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)

90



23(2011)

(m8)

(m8)

1 81(B)

1,2

<0.0001

<0.0001

0.005

0.050 <0.020 <0.020
<0.0010

@

<0.001
0.005

0.001

=
G LSRR

0.003

<0.01

05 02 04
20

<0.001

-
LS

(MTBE)

0.001

-2.9
0

1,1

)
w)y

(50mm

(BOD)

<0.0001

(n/ml)

(89)

(CoD)

91



23(2011)

[ 1 [ 1 [ 1
20 - 050 20 - 051 20 - 051
[ ] 01 - 00 [ ] 01 - 00 [ ] 02 - 00
[ 1 [ 1 [ 1
[ [ 1 [ ]
[1 1 4,855 (nB) [1 ] 2,573(mB) [1 ] 2,237 (mB)
1,2
Q@ )
0.2 0.1 0.1 12 04 0.1 0.2 12 0.2 0.1 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
() 245 6.0 158 12
V) (50mm )
(BOD)
(CoD)
(n/ml)
(59

92



23(2011) )
] ]
20 - 052 20 - 053 20 - 053
[ ] 01 - 00 [ ] 01 - 00 [ ] 02 - 00
[ ] [ ] [ ]
[ 1 [ [ ]
[1 1 1,120 (mB) [1 ] 1,500 (mB) [1 ] 1,500 (mB)
<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
@ )
0.3 0.2 0.3 12 03 02 0.3 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
) 225 55 140 12 188 9.2 139 12 220 9.1 153 12
V) (50mm )
(BOD)
(CoD)
(n/nml)
(8S)

93



23(2011)

[ 1 [ [ 1
20 - 053 20 - 053 20 - 053
[ ] 03 - 00 [ ] 04 - 00 [ ] 05 - 00
[ 1 [ 1 [ 1
[ [ [ 1
1 1 26 () 1 1 182(nB) 1 ] 392(mB)
1,2
@ )
0.3 <0.1 0.2 12 0.3 03 0.3 12 0.3 0.1 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
( ) 24.4 6.2 147 12 21.0 10.0 154 12 185 6.6 12.7 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

94



23(2011)

[ 1 [ [ 1
20 - 053 20 - 053 20 - 053
[ 1 06 - 00 [ ] 07 - 00 [ ] 08 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 189 () [1 ] 527 (mB) 1 ] 150 (8)
1,2
@ )
0.2 0.1 0.2 12 0.2 0.1 0.1 12 0.4 <0.1 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 20.0 5.2 129 12 231 6.0 14.6 12 195 75 138 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

95



23(2011)

[ 1 [ [ 1
20 - 053 20 - 053 20 - 053
[ 1 09 - 00 [ 1 10 - 00 [ 1 11 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 1 2875(nd) [1 ] 1,660 (n8) [1 1 44 (nB)
1,2
@ )
0.3 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
) 229 111 16.6 12 211 6.6 143 12 224 9.8 15.8 12
uv) (50mm )
(BOD)
(coD)
(n/ml)
(SS)

96



23(2011)

[ 1 [ [ 1
20 - 053 20 - 053 20 - 053
[ 1 12 - 00 [ ] 13 - 00 [ 1 14 - 00
[ 1 [ 1 [ 1
[ [ [ 1
1 1 44 (mB) 1 1 406 () 1 ] 361(mB)
1,2
@ )
0.3 0.0 0.1 12 0.3 0.1 0.2 12 0.3 0.1 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 215 7.0 133 12 229 111 16.6 12 25.3 8.7 16.8 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

97



23(2011)

[ 1 [ [ 1
20 - 053 20 - 053 20 - 053
[ 1 15 - 00 [ 1 16 - 00 [ 1 17 - 00
[ 1 [ 1 [ 1
[ [ [ 1
1 1 314 () 1 1 2,224 (n8) 1 ] 376(mB)
1,2
@ )
0.3 0.1 0.2 12 0.3 0.1 0.2 12 0.3 0.1 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 219 10.3 15.7 12 21.0 6.7 137 12 25.3 8.7 16.8 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

98



23(2011)

[ 1 [ [ 1
20 - 053 20 - 053 20 - 053
[ ] 18 - 00 [ 1 19 - 00 [ 1 20 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 395 (mB) [1 ] 211 (n8) 1 ] 143(nB)
1,2
@ )
0.3 0.2 0.2 12 0.3 <0.1 0.1 12 25 <0.6 14 12
1,1,1
t (MTBE)
(
(
( )
1,1
( ) 16.5 9.2 131 12 16.7 5.8 114 12 176 147 16.2 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

99



23(2011)

[ [ [ 1
20 - 054 20 - 055 20 - 055
[ ] 01 - 00 [ ] 01 - 00 [ ] 03 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 2,295 (1) [1 ] 750 (mB) 1 ] 400 (nB)
1,2
@ )
0.8 05 05 12 0.2 0.1 0.1 366 0.3 0.1 0.2 366
1,1,1
t (MTBE)
(
(
( )
1,1
) 15.9 43 9.7 12 1838 50 114 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

100



23(2011)

[ [ 1 [ 1
20 - 056 20 - 056 20 - 056
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ 1 [ 1 [ 1
[ [ 1 [ ]
[1 1 1,392 (mB) [1 ] 821(n8) [1 ] 411(mB)
1,2
Q@ )
<0.2 0.1 0.1 365 <0.2 0.1 0.1 365 0.1 0.1 0.1 12
1,1,1
t (MTBE)
(
(
( )
1,1
)
V) (50mm )
(BOD)
(CoD)
(n/ml)
(59

101



23(2011)

20 056 20 056 20 - 057
[ ] 04 - 00 [ ] 05 - 00 [ ] 01 - 00
[ [ [ 1
[ [ [
[1 ] 703 (mB) [1 ] 173(m8) ¥ 1 32938(nd)
<0.0015 <0.0015 <0.0015 12
<0.0002 <0.0002 <0.0002 12
<0.001 <0001 <0.001 12
<0.010 <0010 <0010 12
1,2 <0.0004 <0.0004 <0.0004 12
<0.020 <0020 <0.020 12
Q@ ) <0.010 <0010 <0.010 4
0.005 <0001 0.002 4
0.010 <0002 0.003 4
02 0.1 0.1 365 01 01 0.1 365 03 0.1 02 12
17.3 19 5.1 4
1,1,1 <0.030 <0030 <0.030 12
t (MTBE) <0.002 <0002 <0.002 4
( 27 11 19 12
( 1 1 1 4
( ) -1.0 -10 -10 4
1,1 <0.0020 <0.0020 <0.0020 4
() 248 55 153 12
V) (50mm
(BOD)
(coD)
(n/ml)
(59

102



23(2011) )
1 1 1
20 - 057 20 058 20 058
[ 1 02 - 00 [ ] 01 - 00 [ ] 03 - 00
[ 1 [ 1 [
[ ] [ ] [ ]
1 1 24914 (md) 1 1 3,374 () 1 ] 446 ()
<0.0015 <0.0015 <0.0015 12
<0.0002 <0.0002 = <0.0002 12
<0.001 <0.001 <0.001 12
<0.010 <0.010 <0.010 12
1,2 <0.0004 <0.0004  <0.0004 12
<0.020 <0.020 <0.020 12
@ ) <0.010 <0010 <0.010 4
<0.001 <0.001 <0.001 4
<0.002 <0.002 <0.002 4
03 02 03 12 03 02 02 365 02 02 02 365
734 33 19.6 4
1,1,1 <0.030 <0.030 <0.030 12
t (MTBE) <0.002 <0.002 <0.002 4
( 13 <0.2 0.7 12
( 1 1 1 4
( ) -04 -15 -10 4
1,1 <0.0100 <0.0100 = <0.0100 12
( ) 20.7 6.8 146 12 185 3.0 116 12 19.0 5.0 120 12
V) (50mm
(BOD)
(CoD)
(n/ml)
(8S)

103



23(2011)

[ 1 [ [ 1
20 - 058 20 - 058 20 - 058
[ 1 04 - 00 [ ] 05 - 00 [ ] 06 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 470 (mB) 1 1 58 () 1 ] 117 (B)
1,2
@ )
0.2 0.2 0.2 365 04 0.2 0.2 365 0.3 0.1 0.2 365
1,1,1
t (MTBE)
(
(
( )
1,1
( ) 19.0 5.0 12.0 12 15.0 6.0 115 12 245 6.0 145 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

104



23(2011)

[ 1 [ [ 1
20 - 058 20 - 058 20 - 058
[ 1 07 - 00 [ ] 08 - 00 [ 1 09 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 1,023 () [1 ] 3,348 (nB) 1 ] 425 (nB)
1,2
@ )
0.3 0.2 0.2 365 0.2 0.2 0.2 365 0.3 0.1 0.2 365
1,1,1
t (MTBE)
(
(
( )
1,1
) 10.0 6.0 79 12 16.0 6.0 145 12 21.0 4.0 132 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

105



23(2011)

[ 1 [ [ 1
20 - 058 20 - 058 20 - 058
[ 1 10 - 00 [ ] 11 - 00 [ 1 12 - 00
[ 1 [ 1 [ 1
[ [ [ 1
1 1 185 (n8) [1 ] 1,160 (m8) 1 ] 306 (n8)
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
) 23.0 3.0 133 12 17.0 5.0 104 12 17.0 5.0 104 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

106



23(2011)

[ 1 [ [ 1
20 - 058 20 - 058 20 - 058
[ ] 13 - 00 [ 1 14 - 00 [ ] 15 - 00
[ 1 [ 1 [ 1
[ [ [ 1
1 1 404 () 1 1 43 (mB) 1 ] 11 (n8)
1,2
@ )
0.3 0.1 0.2 365 0.3 0.1 0.2 365 05 0.1 0.2 365
1,1,1
t (MTBE)
(
(
( )
1,1
( ) 17.0 5.0 104 12 185 25 10.1 12 16.5 20 92 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

107



23(2011)

[ 1 [ 1
20 - 058 20 - 059 20 - 059
[ ] 16 - 00 [ ] 01 - 00 [ ] 03 - 00
[ 1 [ 1 [ 1
[ [ [ ]
[1 1 39 (mB) [1 ] 765 (nB) [1 ] 820(B)
1,2
Q@ )
0.2 0.1 0.2 365 04 0.2 0.3 12
1,1,1
t (MTBE)
(
(
( )
1,1 <0.0005 <0.0005 <0.0005 4
() 120 80 99 12 210 45 128 12
V) (50mm )
(BOD)
(CoD)
(n/ml)
(59

108



23(2011)

[ 1 [
20 - 059 20 - 059 20 - 059
[ 1 07 - 00 [ ] 08 - 00 [ ] 11 - 00
[ 1 [ 1 [ 1
[ 1 [ [
[1 ] 790 () [1 ] 370(mB) 1 1,012 (n8)
1,2
@ )
05 0.1 0.3 12 05 0.2 0.4 12 0.3 0.1 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1 <0.0005 1 <0.0005 <0.0005 <0.0005 4 <0.0005 1
( ) 17.0 45 11.0 12 24.0 5.0 13.0 12 24.0 4.0 135 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

109



23(2011)

[ 1 [ [ 1
20 - 059 20 - 059 20 - 059
[ 1 12 - 00 [ ] 13 - 00 [ 1 14 - 00
[ 1 [ 1 [ 1
[ 1 [ [ 1
[1 ] 504 (1) [1 ] 505 (mB) 1 ] 16 (nB)
1,2
@ )
05 0.2 0.3 12 05 0.1 0.3 12 05 0.1 03 12
1,1,1
t (MTBE)
(
(
( )
1,1 <0.0005 <0.0005 <0.0005 4
) 215 15 11.6 12 26.0 5.0 14.6 12 23.0 4.0 12.8 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

110



23(2011)

[ 1 [ [ 1
20 - 059 20 - 063 20 - 063
[ 1 15 - 00 [ ] 01 - 00 [ 1 02 - 00
[ 1 [ 1 [ 1
[ 1 [ [ 1
[1 ] 1,165 () [1 ] 3,881 (nB) 1 ] 904 (n8)
1,2
@ )
0.3 0.1 0.2 12 0.2 0.1 0.2 366 0.2 0.1 0.2 366
1,1,1
t (MTBE)
(
(
( )
1,1 <0.0005 1
) 26.0 40 14.8 12 203 37 118 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

111



23(2011) )
] ]
20 - 063 20 - 064 20 - 065
[ ] 03 - 00 [ ] 02 - 01 [ ] 02 - 00
[ ] [ ] [ ]
[ [ 1 [ ]
[1 1 1,702 (mB) [1 ] 716 (n8) [1 ] 950 (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
@ )
0.4 0.1 0.2 366 05 02 0.4 12 04 0.1 0.2 366
11 1
1,1,1 <0.001 <0.001 <0.001 4
t (MTBE)
(
(
( )) -18 1
1,1 <0.0005 <0.0005 <0.0005 4
) 20.3 3.7 118 12 20.0 4.0 120 12 19.2 3.2 107 12
V) (50mm )
(BOD)
(CoD)
(n/nml)
(8S)

112



23(2011)

[ 1 [ [ 1
20 - 065 20 - 065 20 - 066
[ 1 04 - 00 [ ] 05 - 00 [ ] 01 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 600 (1) [1 ] 450 (mB) 1 ] 3,541 (mB)
1,2
@ )
0.3 0.1 0.2 366 0.3 0.2 0.2 366 0.3 0.1 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1 <0.0005 <0.0005 <0.0005 4
) 13.0 7.7 10.0 12 135 6.4 10.1 12 23.0 5.0 13.0 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

113



23(2011)

[ [ 1 [ 1
20 - 067 20 - 069 20 - 069
[ ] 01 - 00 [ ] 01 - 00 [ ] 02 - 00
[ 1 [ 1 [ 1
[ [ 1 [ ]
[1 1 2,021 (mB) [1 ] 38 (nB) [1 ] 1,042 (mB)
1,2
Q@ )
0.4 0.2 0.2 12 04 0.2 0.3 12 04 0.2 0.3 12
1,1,1
t (MTBE)
(
(
( )
1,1 <0.0000 1
)
V) (50mm )
(BOD)
(CoD)
(n/ml)
(59

114



23(2011)

[ [ 1 [ 1
20 - 069 20 - 070 20 - 070
[ ] 03 - 00 [ ] 01 - 00 [ ] 02 - 00
[ 1 [ 1 [ 1
[ [ 1 [ ]
[1 1 41 () [1 ] 10,904(nB) [1 ] 1,273(B)
1,2
Q@ )
0.4 0.1 0.3 05 0.0 0.3 366 04 0.1 0.3 366
1,1,1
t (MTBE)
(
(
( )
1,1
)
V) (50mm )
(BOD)
(CoD)
(n/ml)
(59

115



23(2011)

[ [ 1 [ 1
20 - 070 20 - 070 20 - 070
[ ] 03 - 00 [ ] 04 - 00 [ ] 05 - 00
[ 1 [ 1 [ 1
[ [ 1 [ 1
[1 1 19,413(md) 1 1 697 () 1 ] 187 (nB)
1,2
@ )
05 0.1 0.3 366 0.6 0.1 0.3 366 0.4 0.0 03 366
1,1,1
t (MTBE)
(
(
( )
1,1
)
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

116



23(2011)

[ [ 1 [ 1
20 - 070 20 - 070 20 - 071
[ ] 06 - 00 [ ] 07 - 00 [ ] 01 - 00
[ 1 [ 1 [ 1
[ [ 1 [ ]
[1 1 48 () [1 ] 265 (n8) [1 ] 531(mB)
1,2
Q@ )
0.7 0.1 0.3 366 05 0.0 0.2 366 0.2 0.1 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
() 85 6.0 76 12
V) (50mm )
(BOD)
(CoD)
(n/ml)
(59

117



23(2011)

[ 1 [ [ 1
20 - 071 20 - 071 20 - 071
[ 1 02 - 00 [ ] 03 - 00 [ 1 04 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 666 () [1 ] 1,640 (m8) 1 ] 3(nB)
1,2
@ )
0.2 0.1 0.2 12 0.2 0.1 0.1 12 0.2 0.1 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
( ) 125 8.0 9.7 12 115 8.0 9.3 12 115 7.0 91 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

118



23(2011) )
]
20 071 20 - 072 20 - 072
[ ] 05 - 00 [ 1 44 - 00 [ 1 45 - 00
[ [ ] [ ]
[ [ 1 [
[1 1 8 () [1 ] 935(nB) [1 ] 1,067 (mB)
<0.0005 <0.0005 <0.0005 4 <0.0005 1
<0.0001 <0.0001 <0.0001 4 <0.0001 1
<0.001 <0.001 <0.001 4 <0.001 1
<0.005 <0.005 <0.005 4 <0.005 <0.005 <0.005 12
1,2 <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
@ )
<0.06 <0.06 <0.06 12 <0.06 <0.06 <0.06 12
0.2 0.1 0.1 12 03 01 0.2 12 04 0.2 0.3 12
20 1 16 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
) 205 45 122 12
V) (50mm
(BOD)
(CoD)
(n/nml)
158 1 9.3 1
(8S)
34 25 29 12 2.7 21 23 12

119



23(2011) )
] ] ]
20 - 072 20 - 072 20 - 073
[ 1 46 - 00 [ 1 47 - 00 [ ] 01 - 00
[ ] [ ] [ ]
[ 1 [ 1 [ ]
[1 1 76 (mB) [1 ] 102 (rB) [1 ] 3,320(nmB)
<0.0005 1
<0.0001 1
0.005 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
0.3 0.1 0.2 12 0.2 0.1 0.1 12
108 1
1,1,1 <0.001 <0.001 <0.001 4
t (MTBE)
(
(
( )
1,1 <0.0005 <0.0005 <0.0005 4
)
V) (50mm )
(BOD)
(CoD)
(n/nml)
912 1
(8S)
119 85 10.2 12

120



23(2011)

[ 1 [ [ 1
20 - 074 20 - 074 20 - 075
[ ] 01 - 00 [ ] 02 - 00 [ ] 01 - 00
[ 1 [ 1 [ 1
[ [ [ 1
1 1 1,420 () 1 1 1,372 (n8) 1 ] 1,289 ()
1,2
@ )
0.1 0.1 0.1 12 0.1 0.1 0.1 12 0.8 0.2 05 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 230 7.0 14.0 12 24,0 5.0 14.0 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

121



23(2011)

[ [ [ 1
20 - 075 20 - 076 20 - 076
[ 1 02 - 00 [ ] 01 - 00 [ ] 01 - 01
[ 1 [ 1 [ 1
[ [ [ 1
1 1 192 () [1 ] 1,300 (m8) 1 ] 1,015(m8)
1,2
@ )
1.0 0.1 0.6 12 0.3 0.2 0.2 12 0.3 0.2 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 255 69 159 12 255 69 159 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

122



23(2011)

[ 1 [ [ 1
20 - 076 20 - 078 20 - 078
[ 1 02 - 00 [ ] 01 - 00 [ 1 02 - 00
[ 1 [ 1 [ 1
[ [ [ 1
1 1 941 (n8) [1 ] 379(mB) 1 ] 282(mB)
1,2
@ )
0.3 0.1 0.2 366 0.3 0.1 0.2 366
1,1,1
t (MTBE)
(
(
( )
1,1
) 24.7 6.9 15.9 12 14.0 8.0 116 12 135 7.0 10.3 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

123



23(2011)

[ 1 [ [ 1
20 - 078 20 - 078 20 - 078
[ ] 03 - 00 [ ] 04 - 00 [ ] 05 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 376 (MB) [1 ] 842 (mB) 1 ] 597 (B)
1,2
@ )
0.3 0.1 0.2 366 0.3 0.1 0.2 366 0.3 0.1 0.2 366
1,1,1
t (MTBE)
(
(
( )
1,1
) 12.0 7.0 9.6 12 13.0 6.0 10.2 12 14.0 4.0 89 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

124



23(2011)

[ ] [ [ ]
20 - 078 20 - 078 20 - 079
[ ] 06 - 00 [ ] 07 - 00 [ ] 01 - 00
[ ] [ ] [ ]
[ [ [ 1
[1 1 244 (mB) [1 ] 201(n8) [1 ] 924 (nB)
1,2
@ )
0.3 0.1 0.2 366 03 0.1 0.2 366 0.1 0.1 0.1 12
1,1,1
t (MTBE)
(
(
( )
1,1
() 125 40 84 12 130 8.0 10.7 12
(W) (50mm )
(BOD)
(CoD)
(n/ml)
(89)

125



23(2011)

[ 1 [ 1 [ 1
20 - 080 20 - 081 20 - 081
[ ] 01 - 00 [ ] 01 - 00 [ ] 02 - 00
[ 1 [ 1 [ 1
[ [ 1 [ ]
[1 1 1,331 (mB) [1 ] 1,053 (mB) [1 ] 534 (nB)
1,2
Q@ )
0.2 0.1 0.1 377 01 0.1 0.1 12 0.3 0.2 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 20.0 5.0 11.8 377
V) (50mm )
(BOD)
(CoD)
(n/ml)
(59

126



23(2011)

[ [ 1 [ 1
20 - 081 20 - 081 20 - 081
[ ] 03 - 00 [ ] 04 - 00 [ ] 05 - 00
[ 1 [ 1 [ 1
[ [ 1 [ 1
[1 ] 383 (M) [1 ] 450 (mB) 1 ] 718(mB)
1,2
@ )
0.2 0.1 0.1 12 0.2 0.1 0.2 12 0.2 0.2 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
)
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

127



23(2011)

[ [ 1 [ 1
20 - 081 20 - 081 20 - 081
[ ] 06 - 00 [ ] 07 - 00 [ ] 08 - 00
[ 1 [ 1 [ 1
[ [ 1 [ ]
[1 1 190 (mB) [1 ] 117 (B) [1 I 47 (B)
1,2
Q@ )
0.3 0.1 0.2 12 01 0.1 0.1 12 0.2 0.1 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
)
V) (50mm )
(BOD)
(CoD)
(n/ml)
(59

128



23(2011)

[ [ [ ]
20 - 083 20 - 085 20 - 085
[ ] 01 - 00 [ ] 01 - 00 [ ] 02 - 00
[ ] [ ] [ ]
[ [ [ 1
1 1 3,030 (nB) [1 ] 186 (1mB) [1 ] 12 (mB)
1,2
@ )
0.5 0.1 0.4 12 03 0.1 0.2 12 0.3 0.2 0.3 12
1,1,1
t (MTBE)
(
(
( )
1,1
() 165 30 98 12 140 00 71 12
(W) (50mm )
(BOD)
(CoD)
(n/ml)
(89)

129



23(2011)

[ 1 [ [ 1
20 - 085 20 - 085 20 - 085
[ ] 03 - 00 [ ] 04 - 00 [ ] 05 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 164 () 1 1 83 (8) 1 ] 14 (n8)
1,2
@ )
0.2 0.1 0.2 12 0.2 0.1 0.2 12 0.3 0.2 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 17.0 3.0 75 12 185 4.0 10.8 12 14.0 0.0 89 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

130



23(2011)

[ ] [ [ ]
20 - 085 20 - 086 20 - 086
[ ] 06 - 00 [ ] 01 - 00 [ ] 02 - 00
[ ] [ ] [ ]
[ [ [ 1
[1 1 88 (M) [1 ] 216(n8) [1 ] 704 (nB)
1,2
@ )
0.4 0.1 0.2 12 01 0.1 0.1 12 0.2 0.1 0.1 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 14.0 30 85 12 175 65 120 12
(W) (50mm )
(BOD)
(CoD)
(n/ml)
(89)

131



23(2011)

[ [ 1 [ 1
20 - 086 20 - 086 20 - 086
[ ] 03 - 00 [ ] 04 - 00 [ ] 05 - 00
[ 1 [ 1 [ 1
[ [ 1 [ 1
[1 ] 160 () [1 ] 1,055 (m8) 1 ] 153(mB)
1,2
@ )
<0.2 <0.1 <0.1 12 0.2 0.1 0.1 12 0.1 0.1 0.1 12
1,1,1
t (MTBE)
(
(
( )
1,1
)
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

132



23(2011)

[ [ 1 [ 1
20 - 086 20 - 087 20 - 087
[ ] 06 - 00 [ ] 01 - 00 [ ] 02 - 00
[ 1 [ 1 [ 1
[ [ 1 [ ]
1 1 56 (B) 1 1 20 () [1 1 36 (nB)
1,2
Q@ )
0.1 0.1 0.1 12 03 0.1 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
)
V) (50mm )
(BOD)
(CoD)
(n/ml)
(59

133



23(2011)

[ 1 [ 1 [ 1
20 - 087 20 - 087 20 - 087
[ ] 03 - 00 [ ] 04 - 00 [ ] 05 - 00
[ 1 [ 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 0.1 0.1 12
1,1,1
t (MTBE)
(
(
( )
1,1
)
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

134



23(2011) )
[ 1 [ [ 1
20 - 088 -
[ 1 01 - 00 [ [ 1 -
[ 1 [ [ 1
[ 1 [ [ ]
1 1 687 (n8) 1 (m8) [1 1 ()
<0.0005 1
<0.0001 1
<0.001 1
<0.005 1
1,2 <0.0002 1
<0.001 1
Q@ )
0.2 0.1 0.1 12
14 1
1,1,1 <0.001 1
t (MTBE)
(
(
( ) -35 1
1,1 <0.0005 1
() 220 40 131 12
V) (50mm
(BOD)
(CoD)
(n/ml)
9.0 1
(59

135



