24(2012)

[ [
46 001 46 001 46 001
[ ] 01 - 00 [ ] 02 - 00 [ ] 04 - 00
[ ] [ ] [ ]
[ [ [
[1 1 1,474 (mB) [1 12,992(nB) [1 1 13,994(nB)
<0.0010 1 <0.0010 1 <0.0010 1
<0.0002 1 <0.0002 1 <0.0002 1
<0.001 1 <0.001 1 <0.001 1
<0.005 1 <0.005 1 <0.005 1
1,2 <0.0004 1 <0.0004 1 <0.0004 1
<0.040 1 <0.040 1 <0.040 1
@ ) <0.010 1 <0.010 1 <0.010 1
<0.001 1 <0.001 1 <0.001 1
<0.002 1 <0.002 1 <0.002 1
<0.01 <0.01 <0.01 4 <0.01 <0.01 <0.01 4 <0.01 <0.01 <0.01 4
0.6 0.3 0.4 377 05 03 0.4 377 0.6 0.4 0.5 377
14.0 110 120 4 110 8.0 10.0 4 18.0 140 16.0 4
1,1,1 <0.030 1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( 0.7 1 0.5 1 0.6 1
( 1 1 1 12 1 1 1 12 1 1 1 12
( ) -16 -17 -1.6 4 -15 -1.6 -16 4 -18 -1.9 -19 4
10 2 4 4 4 0 2 4 2 1 2 4
1,1 <0.0020 1 <0.0020 1 <0.0020 1
) 20.1 174 187 12 21.9 16.1 19.1 12 220 144 18.8 12
V) (50mm
(BOD)
130 10.0 11.0 4 10.0 7.0 8.0 4 170 13.0 140 4
(CoD)
(n/nml)
57.0 52.0 54.0 4 51.0 480 49.0 4 48.0 430 46.0 4
(8S)
78.0 1 69.0 1 63.0 1




24(2012)

[ [
46 001 46 001 46 001
[ ] 08 - 00 [ 1 09 - 00 [ ] 11 - 00
[ ] [ ] [ ]
[ [ [
[1 1 461 (nB) [1 ] 1,561 (mB) [1 ] 1,510 (mB)
<0.0010 1 <0.0010 1 <0.0010 1
<0.0002 1 <0.0002 1 <0.0002 1
<0.001 1 <0.001 1 <0.001 1
<0.005 1 <0.005 1 <0.005 1
1,2 <0.0004 1 <0.0004 1 <0.0004 1
<0.040 1 <0.040 1 <0.040 1
@ ) <0.010 1 <0.010 1 <0.010 1
<0.001 1 <0.001 1 <0.001 1
<0.002 1 <0.002 1 <0.002 1
<0.01 <0.01 <0.01 4 <0.01 <0.01 <0.01 4 <0.01 <0.01 <0.01 4
0.7 0.3 0.4 377 0.6 04 0.4 377 0.7 0.3 0.5 377
30 20 20 4 20.0 130 17.0 4 8.0 4.0 6.0 4
1,1,1 <0.030 1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( 0.8 1 0.5 1 0.5 1
( 1 1 1 12 1 1 1 12 1 1 1 12
( ) -13 -18 -1.6 4 -17 -1.9 -18 4 -16 -18 -17 4
12 2 6 4 2 1 2 4 2 0 0 4
1,1 <0.0020 1 <0.0020 1 <0.0020 1
) 28.8 135 20.9 12 25.8 139 19.0 12 243 140 193 12
V) (50mm
(BOD)
2.0 20 20 4 18.0 12.0 150 4 7.0 4.0 6.0 4
(CoD)
(n/nml)
240 200 220 4 56.0 52.0 54.0 4 470 410 44.0 4
(8S)
67.0 1 76.0 1 62.0 1




24(2012)

[ [
46 001 46 001 46 001
[ ] 12 - 00 [ ] 13 - 00 [ ] 14 - 00
[ ] [ ] [ ]
[ [ [
[1 1 606 (1mB) [1 ] 3,554 (nB) [1 ] 1,586 (1mB)
<0.0010 1 <0.0010 1 <0.0010 1
<0.0002 1 <0.0002 1 <0.0002 1
<0.001 1 <0.001 1 <0.001 1
<0.005 1 <0.005 1 <0.005 1
1,2 <0.0004 1 <0.0004 1 <0.0004 1
<0.040 1 <0.040 1 <0.040 1
@ ) <0.010 1 <0.010 1 <0.010 1
<0.001 1 <0.001 1 <0.001 1
<0.002 1 <0.002 1 <0.002 1
<0.01 <0.01 <0.01 4 <0.01 <0.01 <0.01 4 <0.01 <0.01 <0.01 4
0.6 0.3 0.4 377 05 03 0.4 377 0.7 0.3 04 377
4.0 20 3.0 4 30.0 120 19.0 4 6.0 5.0 6.0 4
1,1,1 <0.030 1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( 0.4 1 0.6 1 0.7 1
( 1 1 1 12 1 1 1 12 1 1 12
( ) -13 -14 -14 4 -19 -2.0 -19 4 -15 -1.6 -16 4
31 14 4 2 0 1 4 0 3 4
1,1 <0.0020 1 <0.0020 1 <0.0020 1
) 224 182 195 12 21.6 155 18.9 12 20.0 183 194 12
V) (50mm
(BOD)
3.0 10 20 4 270 11.0 170 4 5.0 4.0 5.0 4
(CoD)
(n/nml)
49.0 45.0 46.0 4 49.0 45.0 46.0 4 510 48.0 49.0 4
(8S)
80.0 1 65.0 1 710 1




24(2012)

[ [
46 001 46 001 46 001
[ ] 15 - 00 [ 1 16 - 00 [ ] 18 - 00
[ ] [ ] [ ]
[ [ [
[1 ] 68853(md) [1 ] 867 (n8) [1 3,652 (mB)
<0.0010 1 <0.0010 1 <0.0010 1
<0.0002 1 <0.0002 1 <0.0002 1
<0.001 1 <0.001 1 <0.001 1
<0.005 1 <0.005 1 <0.005 1
1,2 <0.0004 1 <0.0004 1 <0.0004 1
<0.040 1 <0.040 1 <0.040 1
@ ) <0.010 1 <0.010 1 <0.010 1
<0.001 1 <0.001 1 <0.001 1
<0.002 1 <0.002 1 <0.002 1
<0.01 <0.01 <0.01 4 <0.01 <0.01 <0.01 4 <0.01 <0.01 <0.01 4
0.9 0.5 0.7 377 0.8 04 0.7 377 0.7 0.3 04 377
4.0 20 3.0 4 110 70 10.0 4 18.0 16.0 170 4
1,1,1 <0.030 1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( 15 1 0.4 1 0.5 1
( 1 1 1 12 1 1 1 12 1 1 1 12
( ) -16 -18 -17 4 -15 -15 -15 4 -2.0 -2.2 -21 4
0 0 4 12 1 6 4 2 4 4
1,1 <0.0020 1 <0.0020 1 <0.0020 1
) 26.1 121 192 12 20.8 188 195 12 26.8 168 20.6 12
V) (50mm
(BOD)
4.0 20 20 4 10.0 6.0 8.0 4 16.0 15.0 16.0 4
(CoD)
(n/nml)
35.0 320 330 4 63.0 57.0 59.0 4 40.0 36.0 38.0 4
(8S)
50.0 1 91.0 1 52.0 1




24(2012)

[ [
46 001 46 001 46 001
[ ] 19 - 00 [ 1 20 - 00 [ 1 22 - 00
[ ] [ ] [ ]
[ [ [
[1 1 3,163 (1mB) [1 ] 6,636 (mB) [1 ] 1,518 (mB)
<0.0010 1 <0.0010 1 <0.0010 1
<0.0002 1 <0.0002 1 <0.0002 1
<0.001 1 <0.001 1 <0.001 1
<0.005 1 <0.005 1 <0.005 1
1,2 <0.0004 1 <0.0004 1 <0.0004 1
<0.040 1 <0.040 1 <0.040 1
@ ) <0.010 1 <0.010 1 <0.010 1
<0.001 1 <0.001 1 <0.001 1
<0.002 1 <0.002 1 <0.002 1
<0.01 <0.01 <0.01 4 <0.01 <0.01 <0.01 4 <0.01 <0.01 <0.01 4
0.6 0.4 0.5 377 0.6 03 0.4 377 0.6 0.3 0.5 377
8.0 4.0 6.0 4 21.0 10.0 15.0 4 10.0 6.0 8.0 4
1,1,1 <0.030 1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( 0.6 1 0.4 1 0.6 1
( 1 1 1 12 1 1 1 12 1 1 1 12
( ) -20 -22 -21 4 -20 -24 -22 4 -16 -19 -17 4
82 11 44 4 20 10 4 4 0 2 4
1,1 <0.0020 1 <0.0020 1 <0.0020 1
) 23.6 127 181 12 21.0 174 18.9 12 26.9 140 20.3 12
V) (50mm
(BOD)
7.0 4.0 5.0 4 200 9.0 140 4 9.0 5.0 7.0 4
(CoD)
(n/nml)
340 29.0 320 4 38.0 340 36.0 4 48.0 45.0 46.0 4
(8S)
52.0 1 50.0 1 69.0 1




24(2012)

[ [
46 001 46 001 46 001
[ 1 24 - 00 [ 1 25 - 00 [ 1 26 - 00
[ ] [ ] [ ]
[ [ [
[1 1 8,439 (1mB) [1 781(n8) [1 1 27,994(nB)
<0.0010 1 <0.0010 1 <0.0010 1
<0.0002 1 <0.0002 1 <0.0002 1
<0.001 1 <0.001 1 <0.001 1
<0.005 1 <0.005 1 <0.005 1
1,2 <0.0004 1 <0.0004 1 <0.0004 1
<0.040 1 <0.040 1 <0.040 1
@ ) <0.010 1 <0.010 1 <0.010 1
<0.001 1 <0.001 1 <0.001 1
<0.002 1 <0.002 1 <0.002 1
<0.01 <0.01 <0.01 4 <0.01 <0.01 <0.01 4 <0.01 <0.01 <0.01 4
0.7 0.4 0.5 377 05 04 0.5 377 0.8 0.5 0.7 377
13.0 8.0 10.0 4 4.0 3.0 4.0 4 9.0 4.0 6.0 4
1,1,1 <0.030 1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( 05 1 0.4 1 11 1
( 1 1 1 12 1 1 1 12 1 1 1 12
( ) -21 -2.2 -2.2 4 -15 -18 -17 4 -14 -1.6 -15 4
25 1 10 4 2 2 4 26 4 15 4
1,1 <0.0020 1 <0.0020 1 <0.0020 1
) 23.6 172 194 12 243 156 19.7 12 236 118 179 12
V) (50mm
(BOD)
120 7.0 8.0 4 3.0 20 3.0 4 8.0 4.0 6.0 4
(CoD)
(n/nml)
310 270 29.0 4 400 370 39.0 4 470 430 46.0 4
(8S)
45.0 1 710 1 58.0 1




24(2012)

[ [
46 001 46 001 46 001
[ ] 28 - 00 [ ] 33 - 00 [ ] 35 - 00
[ ] [ ] [ ]
[ [ [
[1 1 939 (mB) [1 3,884 (nB) [1 ] 292(nB)
<0.0010 1 <0.0010 1 <0.0010 1
<0.0002 1 <0.0002 1 <0.0002 1
<0.001 1 <0.001 1 <0.001 1
<0.005 1 <0.005 1 <0.005 1
1,2 <0.0004 1 <0.0004 1 <0.0004 1
<0.040 1 <0.040 1 <0.040 1
@ ) <0.010 1 <0.010 1 <0.010 1
<0.001 1 <0.001 1 <0.001 1
<0.002 1 <0.002 1 <0.002 1
<0.01 <0.01 <0.01 4 <0.01 <0.01 <0.01 4 <0.01 <0.01 <0.01 4
0.5 0.4 0.4 377 0.6 04 0.5 377 0.6 0.3 04 377
15.0 9.0 120 4 130 8.0 10.0 4 140 9.0 120 4
1,1,1 <0.030 1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( 0.6 1 0.7 1 0.4 1
( 1 1 1 12 1 1 1 12 1 1 1 12
( ) -19 -21 -20 4 -19 -20 -19 4 -19 -21 -20 4
21 2 11 4 11 3 6 4 2 1 4
1,1 <0.0020 1 <0.0020 1 <0.0020 1
) 21.0 179 19.0 12 241 131 19.0 12 221 165 19.6 12
V) (50mm
(BOD)
140 8.0 12.0 4 12.0 7.0 9.0 4 130 8.0 100 4
(CoD)
(n/nml)
44.0 38.0 42.0 4 400 38.0 39.0 4 45.0 39.0 420 4
(8S)
48.0 1 740 1 78.0 1




24(2012)

[ [ ]
46 001 46 001 46 001
[ ] 37 - 00 [ 1 39 - 00 [ 1 40 - 00
[ ] [ ] [ ]
[ [ [ ]
[1 1 4,179 (n8) [1 241 (n8) [1 ] 2,679 (B)
<0.0010 1 <0.0010 1 <0.0010 1
<0.0002 1 <0.0002 1 <0.0002 1
<0.002 1 <0.001 1 <0.001 1
<0.005 1 <0.005 1 <0.005 1
1,2 <0.0004 1 <0.0004 1 <0.0004 1
<0.040 1 <0.040 1 <0.040 1
@ ) <0.010 1 <0.010 1 <0.010 1
<0.001 1 <0.001 1 <0.001 1
<0.002 1 <0.002 1 <0.002 1
<0.01 <0.01 <0.01 4 <0.01 <0.01 <0.01 4 <0.01 <0.01 <0.01 4
0.6 0.5 0.5 377 0.6 03 0.5 377 0.7 0.4 0.5 377
30 20 20 4 140 5.0 11.0 4 20 <1.0 <1.0 4
1,1,1 <0.030 1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( 05 1 0.7 1 0.7 1
( 1 1 1 12 1 1 1 12 1 1 1 12
( ) -08 -10 -09 4 -17 -19 -18 4 -04 -05 -04 4
10 2 5 4 40 4 26 4 8 1 5 4
1,1 <0.0020 1 <0.0020 1 <0.0020 1
) 24.6 147 199 12 26.6 126 195 12 246 174 204 12
V) (50mm
(BOD)
2.0 10 10 4 130 5.0 100 4 <10 <10 <10 4
(CoD)
(n/nml)
38.0 340 370 4 36.0 210 30.0 4 93.0 90.0 910 4
(8S)
29.0 1 69.0 1 320 1




24(2012) )
[ [ 1 [ 1
46 - 002 46 - 002 46 - 002
[ 1 01 - 00 [ 1 02 - 00 [ 1 03 - 00
[ 1 [ 1 [ 1
[ [ 1 [ 1
[1 ] 5,384 (1) [1 ] 10299(m8) 1 1 3052(m8)
1,2
@ )
0.3 0.2 0.2 365 0.2 0.1 0.1 365 0.3 0.1 0.2 365
1,1,1
t (MTBE)
(
(
( )
1,1
) 24.0 13.0 194 12 24.0 12.0 18.0 12 27.0 12.0 20.0 12
uv) (50mm )
(BOD)
(coD)
(n/ml)

(89)




24(2012) )
[ [ 1 [ 1
46 - 002 46 - 002 46 - 002
[ 1 04 - 00 [ 1 05 - 00 [ 1 06 - 00
[ 1 [ 1 [ 1
[ [ 1 [ 1
[1 ] 6,152 (B) [1 ] 433(mB) 1 1 3,002(m8)
1,2
@ )
0.2 0.1 0.2 365 0.3 0.1 0.2 365 0.2 0.1 0.1 365
1,1,1
t (MTBE)
(
(
( )
1,1
) 26.0 10.0 18.6 12 24.2 134 18.7 12 27.0 11.0 19.9 12
uv) (50mm )
(BOD)
(coD)
(n/ml)

(89)

10



24(2012) )
[ [ 1 [ 1
46 - 002 46 - 002 46 - 002
[ 1 07 - 00 [ ] 08 - 00 [ 1 09 - 00
[ 1 [ 1 [ 1
[ [ 1 [ 1
1 1 1,457 (m8) 1 1 2,069 (n8) 1 ] 2,113(mB)
1,2
@ )
0.3 0.1 0.2 365 0.3 0.1 0.1 365 0.3 0.1 0.2 365
1,1,1
t (MTBE)
(
(
( )
1,1
) 21.0 17.0 19.1 12 26.0 12.0 195 12 25.0 13.0 195 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)

(89)

11



24(2012) )
[ [ [ 1
46 - 003 46 - 003 46 - 003
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ 1 [ 1 [ 1
[ [ [ ]
[1 1 244 (mB) [1 ] 832(nd) [1 ] 834 (nB)
1,2
Q@ )
0.3 0.2 0.2 365 03 0.2 0.2 365 0.3 0.2 0.2 365
1,1,1
t (MTBE)
(
(
( )
1,1
)
V) (50mm )
(BOD)
(CoD)
(n/ml)
(59

12



24(2012)

[ [ [ 1
46 - 003 46 - 003 46 - 003
[ ] 04 - 00 [ ] 05 - 00 [ ] 06 - 00
[ 1 [ 1 [ 1
[ [ [ ]
[1 1 621 (mB) [1 ] 504 (n8) [1 ] 218(B)
1,2
Q@ )
0.3 0.2 0.2 365 03 0.2 0.2 365 0.3 0.2 0.2 365
1,1,1
t (MTBE)
(
(
( )
1,1
)
V) (50mm )
(BOD)
(CoD)
(n/ml)
(59

13



24(2012) )
[ [ 1 [ 1
46 - 006 46 - 006 46 - 006
[ 1 02 - 01 [ 1 03 - 01 [ 1 04 - 01
[ 1 [ 1 [ 1
[ [ 1 [ 1
[1 1 13,140(mB) [1 ] 25 (nB) 1 1 3896(m8)
1,2
@ )
0.2 0.1 0.1 2190 0.9 0.1 0.2 1460
1,1,1
t (MTBE)
(
(
( )
1,1
) 255 149 20.0 12
uv) (50mm )
(BOD)
(coD)
(n/ml)
(SS)

14



24(2012) )
[ [ [ 1
46 - 006 46 - 006 46 - 006
[ 1 05 - 01 [ 1 06 - 01 [ 1 07 -01
[ 1 [ 1 [ 1
[ [ [ 1
[1 1 1620 (m) [1 ] 1,680 (nB) 1 1 1,102(nd)
1,2
@ )
0.8 0.1 03 730 0.5 0.1 0.2 1095 0.2 0.1 0.1 365
1,1,1
t (MTBE)
(
(
( )
1,1
)
V) (50mm )
(BOD)
(cop)
(n/ml)
(SS)

15



24(2012) )
[ [ 1 [ 1
46 - 007 46 - 007 46 - 007
[ 1 01 - 00 [ 1 02 - 00 [ 1 03 - 00
[ 1 [ 1 [ 1
[ [ 1 [ 1
[1 ] 3,690 (m8) [1 ] 3,594 (nB) 1 ] 690 (B)
1,2
@ )
0.2 0.1 0.2 377 0.2 0.1 0.2 377 0.2 0.1 0.2 377
1,1,1
t (MTBE)
(
(
( )
1,1
) 27.2 152 20.2 12 279 122 20.0 12 216 185 20.2 12
uv) (50mm )
(BOD)
(coD)
(n/ml)

(89)

16



24(2012) )
[ [ 1 [ 1
46 - 008 46 - 008 46 - 008
[ 1 01 - 00 [ 1 02 - 00 [ 1 03 - 00
[ 1 [ 1 [ 1
[ [ 1 [ 1
[1 ] 2,831 () [1 ] 3,800 () 1 ] 1(m)
1,2
@ )
0.6 <0.2 0.3 366 0.5 02 0.3 366 04 0.1 0.2 366
1,1,1
t (MTBE)
(
(
( )
1,1
) 27.0 11.0 184 13 28.0 12.0 19.6 13
uv) (50mm )
(BOD)
(coD)
(n/ml)
(SS)

17



24(2012) )
[ [ ] [ ]
46 - 008 46 - 008 46 - 009
[ ] 04 - 00 [ ] 05 - 00 [ ] 01 - 00
[ ] [ ] [ ]
[ [ 1 [ 1
[1 1 1,679 (mB) [1 ] 538(n8) [1 ] 1,100 (mB)
1,2
@ )
0.4 0.1 0.2 366 04 0.1 0.3 366 0.2 0.1 0.1 377
1,1,1
t (MTBE)
(
(
( )
1,1
() 280 11.0 188 13 250 11.0 19.1 13
(W) (50mm )
(BOD)
(CoD)
(n/ml)
(89)

18



24(2012) )
[ [ [ 1
46 - 009 46 - 009 46 - 010
[ ] 02 - 00 [ ] 05 - 00 [ ] 01 - 00
[ 1 [ 1 [ 1
[ [ [ ]
[1 1 4,000 (n8) [1 ] 5,000 (n8) [1 ] 7,788 (B)
1,2
Q@ )
0.2 0.1 0.1 377 0.2 0.1 0.1 377 0.5 0.3 0.3 377
1,1,1
t (MTBE)
(
(
( )
1,1
)
V) (50mm )
(BOD)
(CoD)
(n/ml)
(59

19



24(2012) )
[ [ [ 1
46 - 010 46 - 011 46 - 011
[ ] 02 - 00 [ ] 01 - 00 [ ] 02 - 00
[ 1 [ 1 [ 1
[ [ [ ]
[1 1 5,000 (1mB) [1 ] 5,252 (n8) [1 ] 1,895 (mB)
1,2
Q@ )
0.7 0.3 0.5 377 04 0.2 0.3 365 04 0.2 0.3 365
1,1,1
t (MTBE)
(
(
( )
1,1
)
V) (50mm )
(BOD)
(CoD)
(n/ml)
(59

20



24(2012) )
[ [ [ 1
46 - 011 46 - 011 46 - 015
[ ] 03 - 00 [ ] 04 - 00 [ ] 01 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 668 () [1 ] 1,319(m8) 1 ] 2,716 ()
1,2
@ )
0.4 0.2 0.3 365 0.3 0.2 0.3 365 0.4 0.2 03 365
1,1,1
t (MTBE)
(
(
( )
1,1
) 30.0 130 209 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

21



24(2012) )
[ [ 1 [ 1
46 - 015 46 - 015 46 - 015
[ 1 02 - 00 [ ] 03 - 00 [ 1 04 - 00
[ 1 [ 1 [ 1
[ [ 1 [ 1
1 1 1,157 () 1 1 137(nB) 1 ] 84 (nB)
1,2
@ )
0.6 0.2 0.3 365 04 0.1 0.3 365 05 0.1 03 365
1,1,1
t (MTBE)
(
(
( )
1,1
) 28.0 12.0 195 12 28.0 115 19.6 12 30.0 13.0 20.6 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)

(89)

22



24(2012) )
[ [ 1 [ 1
46 - 015 46 - 015 46 - 016
[ 1 05 - 00 [ ] 06 - 00 [ ] 01 - 00
[ 1 [ 1 [ 1
[ [ 1 [ 1
1 1 73 () [1 ] 13 (mB) 1 ] 1,565 (8)
1,2
@ )
0.4 0.3 0.3 365 0.6 0.2 0.4 365 0.4 0.2 0.2 377
1,1,1
t (MTBE)
(
(
( )
1,1
) 26.5 13.0 19.1 12 265 13.0 195 12 25.0 15.0 20.1 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

23



24(2012) )
[ [ 1 [ 1
46 - 016 46 - 016 46 - 016
[ 1 02 - 00 [ ] 03 - 00 [ 1 04 - 00
[ 1 [ 1 [ 1
[ [ 1 [ 1
[1 ] 584 (1) [1 ] 69 (MB) 1 ] 162 (nB)
1,2
@ )
0.4 0.2 0.3 377 0.3 0.2 0.2 377 0.3 0.2 0.2 377
1,1,1
t (MTBE)
(
(
( )
1,1
) 21.0 13.0 174 12 21.0 13.0 17.3 12 26.0 125 20.0 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

24



24(2012) )
[ [ 1 [ 1
46 - 016 46 - 018 46 - 018
[ 1 05 - 00 [ ] 01 - 00 [ 1 02 - 00
[ 1 [ 1 [ 1
[ [ 1 [ 1
[1 ] 1,659 () [1 ] 3,191 (nB) 1 ] 1,423 (n8)
1,2
@ )
0.4 0.3 0.3 377 0.3 0.2 0.2 365 0.4 0.2 03 365
1,1,1
t (MTBE)
(
(
( )
1,1
) 28.0 12.0 19.8 12 23.0 16.0 19.3 12 27.0 16.0 20.8 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)

(89)

25



24(2012) )
[ [ 1 [ 1
46 - 018 46 - 020 46 - 020
[ 1 03 - 00 [ 1 01 - 00 [ 1 02 - 00
[ 1 [ 1 [ 1
[ [ 1 [ 1
[1 1 2852(m) [1 ] (m8) 1 1 1,761(nd)
1,2
@ )
<0.004 1
<0.003 1
04 0.2 03 365 0.3 03 0.3 366
1,1,1
t (MTBE)
(
(
( )
1,1
) 25.0 18.0 211 12
V) (50mm )
(BOD)
(cop)
(n/ml)
(SS)

26



24(2012)

[ [ [ 1
46 - 020 46 - 020 46 - 020
[ ] 03 - 00 [ ] 04 - 00 [ ] 05 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 1,384 () 1 1 11,215(mB) 1 ] (n8)
1,2
@ )
0.4 0.2 0.3 366 0.3 0.2 0.3 366
1,1,1
t (MTBE)
(
(
( )
1,1
)
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

27



24(2012) )
[ [ [ 1
46 - 020 46 - 020 46 - 020
[ 1 06 - 00 [ 1 07 - 00 [ 1 11 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 1 1,108(m) [1 ] 2,549 (nB) 1 ] 118(nB)
1,2
@ )
0.3 03 03 366 0.3 02 0.3 366 04 0.2 0.3 366
1,1,1
t (MTBE)
(
(
( )
1,1
)
V) (50mm )
(BOD)
(cop)
(n/ml)
(SS)

28



24(2012) )
[ [ [ 1
46 - 020 46 - 020 46 - 020
[ 1 12 - 00 [ 1 21 - 00 [ 1 22 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 1 1,680 (m) [1 ] 629 (8) 1 1 1422(nd)
1,2
@ )
04 0.2 03 366 0.4 02 0.3 366 04 0.2 0.3 366
1,1,1
t (MTBE)
(
(
( )
1,1
)
V) (50mm )
(BOD)
(cop)
(n/ml)
(SS)

29



24(2012)

[ [ [ 1
46 - 020 46 - 020 46 - 023
[ ] 31 - 00 [ ] 32 - 00 [ ] 01 - 00
[ 1 [ 1 [ 1
[ [ [ ]
[1 1 2,627 (mB) [1 ] 117 (B) [1 ] 3,079 (mB)
1,2
Q@ )
0.4 0.2 0.3 366 04 0.3 0.3 366 10 0.1 0.5 742
1,1,1
t (MTBE)
(
(
( )
1,1
)
V) (50mm )
(BOD)
(CoD)
(n/ml)
(59

30



24(2012) )
[ [ [ 1
46 - 024 46 - 026 46 - 026
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ 1 [ 1 [ 1
[ [ [ ]
[1 1 10,326 (mB) [1 ] 491 (n8) [1 ] 281(mB)
1,2
Q@ )
0.7 0.4 0.5 377 03 0.1 0.2 365 0.3 0.1 0.2 365
1,1,1
t (MTBE)
(
(
( )
1,1
)
V) (50mm )
(BOD)
(CoD)
(n/ml)
(59

31



24(2012)

[ [ [ 1
46 - 026 46 - 026 46 - 027
[ ] 04 - 00 [ ] 05 - 00 [ ] 01 - 00
[ 1 [ 1 [ 1
[ [ [ ]
[1 1 1,898 (1mB) [1 ] 1,063 (mB) [1 ] 3,401 (mB)
1,2
Q@ )
0.3 0.1 0.2 365 03 0.1 0.2 365 0.6 0.2 04 365
1,1,1
t (MTBE)
(
(
( )
1,1
)
V) (50mm )
(BOD)
(CoD)
(n/ml)
(59

32



24(2012)

[ [ 1 [ 1
46 - 028 46 - 028 46 - 029
[ ] 01 - 00 [ ] 02 - 00 [ ] 00 - 01
[ 1 [ 1 [ 1
[ [ 1 [ 1
1 1 2826(n8) [1 ] 6,906 (8) [1 1 1007(nd)
1,2
@ )
04 0.1 0.2 12 0.3 0.1 0.2 12 0.7 03 0.5 365
1,1,1 <0.030 1
t (MTBE)
( <0.2 1
(
( )
1,1 <0.0100 1
() 287 115 20.1 12 265 107 189 12
V) (50mm
(BOD)
(CoD)
(n/ml)
(SS)
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24(2012)

[ [ [ 1
46 - 029 46 - 029 46 - 030
[ ] 02 - 00 [ ] 03 - 00 [ ] 01 - 00
[ 1 [ 1 [ 1
[ [ [ ]
[1 1 274 (mB) [1 ] 678(n8) [1 ] 719 (nB)
1,2
Q@ )
0.8 0.3 0.5 365 0.7 0.4 0.5 365 04 0.2 0.3 365
1,1,1
t (MTBE)
(
(
( )
1,1
)
V) (50mm )
(BOD)
(CoD)
(n/ml)
(59

34



24(2012) )
[ [ [ 1
46 - 030 46 - 030 46 - 031
[ 1 02 - 00 [ 1 03 - 00 [ ] 01 - 01
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 931 () [1 ] 676(mB) 1 ] 4,700 (nB)
1,2
@ )
06 04 05 365 04 02 03 365 05 02 04 365
1,1,1
t (NTBE)
(
(
( )
1,1
) 29.0 80 19.0 365
V) (50mm )
(BOD)
(CoD)
(n/ml)
(ED)
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24(2012) )
[ [ 1 [ 1
46 - 031 46 - 031 46 - 032
[ 1 02 - 01 [ 1 03 - 01 [ ] 01-01
[ 1 [ 1 [ 1
[ [ 1 [ 1
[1 ] 383 (mB) [1 ] 314(mB) 1 1 3348(md)
1,2
@ )
0.3 0.1 0.2 365 0.4 0.1 0.2 365 04 0.1 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 18.0 8.0 154 51 21.0 5.0 145 51 23.0 10.2 16.7 12
uv) (50mm )
(BOD)
(coD)
(n/ml)
(SS)
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24(2012) )
[ [ 1 [ 1
46 - 034 46 - 034 46 - 034
[ ] 01 - 01 [ ] 01 - 02 [ ] 02 - 01
[ 1 [ 1 [ 1
[ [ 1 [ 1
[1 1 2,098 (B) [1 1 8(B) [1 1 9(mB)
1,2
@ )
0.2 0.1 0.2 365 0.2 0.1 0.2 365 05 0.2 03 365
1,1,1
t (MTBE)
(
(
( )
1,1
) 22.0 15.0 18.8 12 220 15.0 1838 12 28.0 13.0 20.8 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

37



24(2012) )
[ [ [ 1
46 - 035 46 - 035 46 - 035
[ ] 01 - 00 [ ] o1 - 01 [ ] 02 - 00
[ 1 [ 1 [ 1
[ [ [ ]
[1 1 2,040 (mB) [1 ] 3,700 (n8) [1 ] 320(mB)
1,2
Q@ )
0.2 0.1 0.2 365 0.2 0.1 0.2 365 0.2 0.1 0.2 365
1,1,1
t (MTBE)
(
(
( )
1,1 <0.0020 1 <0.0020 1 <0.0020 1
)
V) (50mm )
(BOD)
(CoD)
(n/ml)
(59

38



24(2012) )
[ [ 1 [ 1
46 - 036 46 - 037 46 - 037
[ ] 01 - 00 [ ] 01 - 00 [ 1 02 - 00
[ 1 [ 1 [ 1
[ [ 1 [ 1
[1 ] 1,838 () [1 ] 1,823 () 1 ] 1,216 (n8)
1,2
@ )
0.3 0.1 0.2 365 04 0.2 0.3 365 0.4 0.2 03 365
1,1,1
t (MTBE)
(
(
( )
1,1
) 25.0 145 19.1 12 235 17.0 203 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

39



24(2012) )
[ [ 1 [ 1
46 - 038 46 - 038 46 - 040
[ ] 01 - 01 [ 1 03 - 01 [ ] 01 - 00
[ 1 [ 1 [ 1
[ [ 1 [ 1
[1 ] 2,152 (n8) [1 1 11,759(mB) 1 1 3336(m)
1,2
@ )
04 0.2 03 365 0.4 03 0.3 365 0.7 03 04 365
1,1,1
t (MTBE)
(
(
( )
1,1
) 240 105 185 12 265 135 206 12
uv) (50mm )
(BOD)
(coD)
(n/ml)
(SS)

40



24(2012) )
[ [ [ 1
46 - 040 46 - 042 46 - 046
[ 1 02 - 00 [ ] 01 - 00 [ ] 01 - 01
[ 1 [ 1 [ 1
[ [ [ 1
1 1 1,004 () [1 ] 2,368 () 1 ] 930(n8)
1,2
@ )
0.8 0.3 05 365 04 03 0.3 365 0.3 0.2 03 365
1,1,1
t (MTBE)
(
(
( )
1,1
) 299 17.8 229 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)
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24(2012) )
[ [ 1 [ 1
46 - 046 46 - 046 46 - 046
[ 1 02 - 01 [ 1 03 - 01 [ 1 04 - 01
[ 1 [ 1 [ 1
[ [ 1 [ 1
[1 ] 571 (n8) [1 ] 1,200 (n8) 1 ] 332(mB)
1,2
@ )
05 0.2 04 365 0.4 02 0.3 365 0.3 0.1 0.2 365
1,1,1
t (MTBE)
(
(
( )
1,1
) 285 187 23.0 12 27.6 20.8 236 12 289 173 22.8 12
uv) (50mm )
(BOD)
(coD)
(n/ml)

(89)
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24(2012) )
[ [ [ 1
46 - 046 46 - 047 46 - 048
[ 1 05 - 01 [ 1 01 - 00 [ ] 01 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 183 (B) [1 ] 2,150 (n8) 1 1 2051(n8)
1,2
@ )
0.3 0.1 0.2 365 0.2 02 0.2 377 0.3 0.1 0.2 365
1,1,1
t (MTBE)
(
(
( )
1,1
) 275 17.2 219 12 27.0 130 19.8 12
uv) (50mm )
(BOD)
(coD)
(n/ml)
(SS)
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24(2012)

[ [ ] ]
46 050 46 051 46 051
[ ] 01 - 03 [ ] 01 - 01 [ ] 02 - 01
[ [ ] [ ]
[ [ 1 [ ]
[1 1 1,757 (mB) [1 ] 2,890(mB) [1 ] 1,180 (B)
0.0010 1 0.0010 1
0.0002 1 0.0002 1
0.001 1 0.001 1
0.005 1 0.005 1
1,2 0.0004 1 0.0004 1
0.040 1 0.040 1
@ ) 0.010 1 0.010 1
0.001 1 0.001 1
0.002 1 0.002 1
0.01 0.01 0.01 4 0.01 0.01 0.01 4
0.2 0.1 0.1 366 0.6 04 0.4 377 04 0.3 0.3 377
16.0 10.0 14.0 4 150 120 13.0 4
1,1,1 0.030 1 0.030 0.030 0.030 4
t (MTBE) 0.002 1 0.002 1
( 07 1 07 1
( 1 1 1 12 1 1 1 12
( ) 16 15 16 4 18 15 16 4
25 8 14 4 28 15 19 4
1,1 0.0020 1 0.0020 1
) 20.7 195 20.2 12 250 220 23.0 12
V) (50mm
(BOD)
140 11.0 115 4 130 10.0 110 4
(CoD)
(n/nml)
55.0 54.0 545 4 58.0 55.0 555 4
(8S)
770 1 76.0 1
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24(2012) )
[ ] [ ] ]
46 051 46 - 051 46 052
[ ] 03 - 01 [ ] 04 - 01 [ ] 01 - 01
[ ] [ ] [ ]
[ 1 [ 1 [ ]
[1 1 920 (mB) [1 80 (mB) [1 ] 1,251 (mB)
0.0010 1 0.0010 1
0.0002 1 0.0002 1
0.001 1 0.001 1
0.005 1 0.005 1
1,2 0.0004 1 0.0004 1
0.040 1 0.040 1
@ ) 0.010 1 0.010 1
0.001 1 0.001 1
0.002 1 0.002 1
0.01 0.01 0.01 4 0.01 0.01 0.01 4
0.5 0.3 0.4 377 05 04 0.4 377 0.8 0.2 04 378
16.0 120 140 4 15.0 110 120 4
1,1,1 0.030 1 0.030 1
t (MTBE) 0.002 1 0.002 1
( 07 1 08 1
( 1 1 1 12
( ) 16 12 15 4 18 17 17 4
22 16 17 4 24 22 23 4
1,1 0.0020 1 0.0020 0.0020 0.0020 4
) 22.6 198 20.6 12 22.8 185 20.5 12 26.2 20.0 22.7 12
V) (50mm
(BOD)
15.0 13.0 13.0 4 130 10.0 115 4
(CoD)
(n/nml)
60.0 53.0 55.0 4 56.0 52.0 535 4
(8S)
79.0 1 75.0 1
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24(2012)

1

42 (mB)

83 ()

1  15490(nB)

1,2

<0.0015
<0.0002
<0.001
<0.005
<0.0004

Q@

<0.040
<0.010
<0.06
<0.06
<0.001

0.6

0.1

04

378

06

01

04

378

<0.002

<1.00

0.3 0.2 0.2
9.7

<0.030

i i L i

36

a

(MTBE)

<0.002
0.5

<1
-17

8

1,1

)
w)

(50mm

(BOD)

26.6

20.3

22.6

12

26.6

20.5

228

12

<0.0100
20.0 16.0 18.6

B

/nl)

(58)

(CoD)
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24(2012) )
[ ] [ ]
46 054 46 054 46 054
[ ] 02 - 00 [ ] 04 - 00 [ ] 05 - 00
[ ] [ ] [ ]
[ 1 [ [ ]
[1 1 2,844 (mB) [1 ] 843(n8) [1 ] 761 (nB)
<0.0015 1 <0.0015 1 <0.0015 1
<0.0002 1 <0.0002 1 <0.0002 1
<0.001 1 <0.001 1 <0.001 1
<0.005 1 <0.005 1 <0.005 1
1,2 <0.0004 1 <0.0004 1 <0.0004 1
<0.040 1 <0.040 1 <0.040 1
@ ) <0.010 1 <0.010 1 <0.010 1
<0.06 1 <0.06 1 <0.06 1
<0.06 1 <0.06 1 <0.06 1
<0.001 1 <0.001 1 <0.001 1
<0.002 1 <0.002 1 <0.002 1
<1.00 1 <1.00 1 <1.00 1
0.2 0.1 0.2 365 03 01 0.2 365 0.2 0.1 0.2 365
54 1 10 1 12 1
1,1,1 <0.030 1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( 0.4 1 0.4 1 0.5 1
( <1 1 <1 1 <1 1
( ) -13 1 -05 1 -11 1
4 1 0 1 9 1
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 23.0 16.0 20.9 12 240 195 221 12 240 16.0 19.6 12
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)
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24(2012) )
[ ] [ ]
46 054 46 054 46 054
[ ] 06 - 00 [ ] 07 - 00 [ ] 08 - 00
[ ] [ ] [ ]
[ 1 [ [ ]
[1 1 163 (1mB) [1 ] 11,984(nB) [1 ] 1,402 (B)
<0.0015 1 <0.0015 1 <0.0015 1
<0.0002 1 <0.0002 1 <0.0002 1
<0.001 1 <0.001 1 <0.001 1
<0.005 1 <0.005 1 <0.005 1
1,2 <0.0004 1 <0.0004 1 <0.0004 1
<0.040 1 <0.040 1 <0.040 1
@ ) <0.010 1 <0.010 1 <0.010 1
<0.06 1 <0.06 1 <0.06 1
<0.06 1 <0.06 1 <0.06 1
<0.001 1 <0.001 1 <0.001 1
<0.002 1 <0.002 1 <0.002 1
<1.00 1 <1.00 1 <1.00 1
0.3 0.1 0.2 365 03 01 0.2 365 0.3 0.1 0.2 365
37 1 9.3 1 6.4 1
1,1,1 <0.030 1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( 0.6 1 <0.2 1 <0.2 1
( <1 1 <1 1 <1 1
( ) -10 1 -20 1 -19 1
2 1 0 1 3 1
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 215 165 194 12 270 120 20.6 12 250 130 193 12
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)
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24(2012)

1

3,232 (nB)

1

2,219 (n8)

] 698 (8)

1,2

<0.0015
<0.0002
<0.001
<0.005
<0.0004

Q@

<0.040
<0.010
<0.06
<0.06
<0.001

02

<0.002

<1.00

0.1 02
187

<0.030

i I I

36

o

05

01

03

365

05 0.1 03

365

(MTBE)

<0.002
<0.2
<1
-20

2

1,1

)
w)

(50mm

(BOD)

28.0

<0.0100
120 189

I

/nl)

(58)

(CoD)
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24(2012)

[ [ [ 1
46 - 055 46 - 055 46 - 055
[ ] 03 - 00 [ ] 04 - 00 [ ] 05 - 00
[ 1 [ 1 [ 1
[ [ [ 1
1 1 2,574 () 1 1 490 (n8) 1 ] 2,152 (mB)
1,2
@ )
05 0.1 0.3 365 05 0.1 0.3 365 05 0.1 03 365
1,1,1
t (MTBE)
(
(
( )
1,1
)
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)
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24(2012) )
[ [ [ 1
46 - 055 46 - 055 46 - 055
[ 1 06 - 00 [ 1 07 - 00 [ ] 08 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 1 1254(md) [1 ] 80 (mB) 1 ] 240 (n8)
1,2
@ )
05 0.1 03 365 0.5 0.1 0.3 365 0.5 0.1 0.3 365
1,1,1
t (MTBE)
(
(
( )
1,1
)
V) (50mm )
(BOD)
(cop)
(n/ml)
(SS)

51



24(2012) )
[ [ [ 1
46 - 055 46 - 055 46 - 055
[ ] 09 - 00 [ ] 10 - 00 [ ] 11 - 00
[ 1 [ 1 [ 1
[ [ [ ]
[1 1 162 (mB) [1 ] 280(n8) [1 ] 22 ()
1,2
Q@ )
0.5 0.1 0.3 365 05 0.1 0.3 365 0.5 0.1 0.3 365
1,1,1
t (MTBE)
(
(
( )
1,1
)
V) (50mm )
(BOD)
(CoD)
(n/ml)
(59

52



24(2012) )
[ [ [ 1
46 - 055 46 - 055 -
[ 1 12 - 00 [ 1 13 - 00 [ 1 -
[ 1 [ 1 [ 1
[ [ [ 1
[1 1 14 (n8) [1 1 55 () [1 1 (mB)
1,2
@ )
05 0.1 0.3 365 05 0.1 0.3 365
1,1,1
t (MTBE)
(
(
( )
1,1
)
uv) (50mm )
(BOD)
(cop)
(n/ml)
(SS)
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