24(2012)

[ [ 1 [
01 - 001 01 - 001 01 - 001
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ ] [ ] [ ]
[ [ 1 [
[1 1 28137(nd) [1 1 33107(nB) [1 1 32,910(nB)
<0.0015 <0.0015 <0.0015 2 <0.0015 <0.0015 <0.0015 2 <0.0015 <0.0015 <0.0015 2
<0.0002 <0.0002 <0.0002 2 <0.0002 <0.0002 <0.0002 2 <0.0002 <0.0002 <0.0002 2
<0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
1,2 <0.0004 <0.0004 <0.0004 2 <0.0004 <0.0004 <0.0004 2 <0.0004 <0.0004 <0.0004 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 <0.001 <0.001 2 0.002 <0.001 <0.001 2
04 02 04 12 05 0.2 03 12 04 02 03 12
21 11 16 2 2.6 20 23 2 4.1 29 34 2
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
( 0.8 0.4 0.6 4 0.9 02 0.6 4 13 <02 0.7 4
( <1 <1 <1 4 <1 <1 <1 4 <1 <1 <1 4
( ) -24 -26 -25 4 -23 -28 -26 4 -21 -25 -23 4
2 0 1 4 0 0 0 4 0 0 0 4
1,1 <0.0010 <0.0010 <0.0010 2 <0.0010 <0.0010 <0.0010 2 <0.0010 <0.0010 <0.0010 2
) 219 33 116 12 235 21 118 12 231 28 119 12
V) (50mm
(BOD)
21 11 16 2 26 20 23 2 40 28 33 2
(cop)
(n/ml)
132 73 91 4 9.2 53 74 4 158 130 146 4
(s9)
18.7 18.7 18.7 2 22.8 213 22.0 2 9.1 8.7 89 2




24(2012) )
[ [ 1 [ 1
01 - 002 01 - 002 01 - 002
[ ] 01 - 01 [ 1 02-o01 [ ] 03 - 01
[ 1 [ 1 [ 1
[ [ 1 [ 1
[1 (m8) [1 () 1 1 ()
1,2
@ )
10 0.6 0.7 12 0.7 04 0.6 12 0.6 04 0.5 12
1,1,1
t (MTBE)
(
(
( )
1,1
)
uv) (50mm )
(BOD)
(coD)
(n/ml)

(89)




24(2012) )
[ [ 1 [ 1
01 - 002 01 - 002 01 - 002
[ 1 04 - 01 [ 1 05 - 01 [ 1 06 - 01
[ 1 [ 1 [ 1
[ [ 1 [ 1
[1 (m8) [1 () 1 1 ()
1,2
@ )
0.7 05 0.6 12 0.6 03 05 12 0.5 0.2 04 12
1,1,1
t (MTBE)
(
(
( )
1,1
)
uv) (50mm )
(BOD)
(coD)
(n/ml)

(89)




24(2012) )
[ ] [ ] [
01 - 003 01 - 003 01 - 003
[ ] 04 - 00 [ ] 06 - 00 [ ] 08 - 00
[ ] [ ] [ ]
[ 1 [ 1 [
[1 1 31784(md) [1 ] 16,849(nB) [1 ] 1,330 (B)
<0.0010 1 <0.0010 1 <0.0010 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 <0.0004 <0.0004 <0.0004 4 <0.0004 <0.0004 <0.0004 4 <0.0004 <0.0004 <0.0004 4
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
@ ) <0.010 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
0.00 1 0.00 1 0.00 1
0.5 0.4 0.4 12 04 02 0.3 12 0.5 0.2 04 12
21 1 24 1 16 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) <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
( 13 1 13 1 16 1
( <1 1 <1 1 <1 1
( ) -25 1 -24 1 -24 1
2 0 1 4 0 0 0 4 0 0 0 4
1,1 <0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4
) 19.0 3.0 101 12 20.0 3.0 105 12 210 4.0 117 12
V) (50mm
(BOD)
(CoD)
(n/nml)
123 72 9.4 12 18.0 12.3 158 12 120 75 9.7 12
(8S)
20.0 8.0 16.0 12 5.0 4.0 4.0 12 19.0 8.0 15.0 12




24(2012) )
[ 1 [ 1 [ 1
01 004 01 004 01 005
[ ] 01 - 00 [ ] 03 - 00 [ ] 01 - 00
[ ] [ ] [ ]
[ 1 [ 1 [ 1
[1 15,335 (B) [1 25,441 (n8) [1 1 18921(nB)
<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
1,2
Q@ ) <0.010 1
<0.001 1 <0.001 1 <0.001 1
<0.002 1 <0.002 1 <0.002 1
04 03 04 12 0.6 05 05 12 05 03 04 12
22 13 15 4 22 13 15 4
1,1,1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1
( 12 0.6 0.9 4 13 0.6 10 4
( <1 <1 <1 4 <1 <1 <1 4
( ) -16 -31 -22 4 -08 -14 -12 4 =27 1
4 0 1 4 1 0 0 4 0 1
1,1 <0.0100 1 <0.0100 1
) 198 4.8 114 12 18.0 54 130 12 18.0 18 112 13
V) (50mm
(BOD)
(cop)
(n/ml)
280 16.0 225 4 36.0 35.0 353 4
(s9)
32 29 31 4 62.6 28.0 452 4
284 190 24.1 4 381 24.1 313 4




24(2012) )
[ 1 [ [ 1
01 - 005 01 - 005 01 - 006
[ ] 02 - 00 [ ] 03 - 00 [ ] 01 - 01
[ 1 [ 1 [ 1
[ 1 [ [ 1
[1 1 230 (nB) [1 ] 769(B) [1 I 10,620(B)
<0.0015 1 <0.0015 1
<0.0002 1 <0.0002 1
<0.001 1 <0.001 1
1,2
@ ) <0.010 1 <0.010 1
0.002 1 0.002 1
0.004 1 0.004 1
04 0.2 03 12 0.4 0.2 0.2 12 04 <0.3 04 12
1,1,1
t (MTBE)
(
(
( ) -26 1 -25 1
1 1 0 1
1,1
) 14.8 15 71 12 14.2 15 77 12
w) (50mm
(BOD)
(CoD)
(n/ml)

(58)




24(2012) )
[ 1 [ [ 1
01 - 007 01 - 008 01 - 009
[ ] 01 - 00 [ ] 01 - 00 [ ] 01 - 00
[ ] [ ] [ ]
[ 1 [ [ 1
[1 1 61,850 (1mB) [1 ] 1,955 () [1 I 2,748 (B)
<0.0001 1
<0.0001 1
<0.001 <0.001 <0.001 4
<0.005 1
1,2 <0.0001 1
<0.001 1
2 ) <0.005 1
0.003 <0.001 0.002 4
0.004 <0.001 0.003 4
0.4 0.2 03 12 0.6 04 05 365 05 0.2 0.3 12
7.2 1
1,1,1 <0.001 1
t (MTBE) <0.001 1
(
( <1 <1 <1 4
( ) -21 -24 -23 4
4 0 2 4
1,1 <0.0001 1
) 18.0 4.0 9.7 12 21.3 3.0 115 12
V) (50mm 0.096 0.059 0.077 12
(BOD)
(cop)
(n/ml)
34.0 23.0 28.0 12

(58)




24(2012) )
[ [ [ 1
01 - 009 01 - 009 01 - 009
[ 1 02 - 00 [ 1 02-o01 [ 1 02 - 02
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 3,315 () [1 ] 35 (nB) 1 ] 32 (mB)
1,2
@ )
05 0.1 03 12 0.5 02 0.3 12 0.5 0.2 0.3 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 21.0 5.0 119 12 28.0 40 12.2 12 20.1 30 105 12
uv) (50mm )
(BOD)
(coD)
(n/ml)

(89)




24(2012) )
[ 1 [ 1 [ 1
01 - 009 01 - 009 01 - 010
[ ] 02 - 03 [ ] 03 - 00 [ ] 01 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [ ]
1 1 () 1 1 (m8) [1 1 4301(n®)
1,2
Q@ )
0.3 0.1 0.2 365
1,1,1
t (MTBE)
(
(
( )
1,1
() 225 35 123 24
V) (50mm )
(BOD)
(CoD)
(n/ml)

(89)




24(2012)

[ 1 [
01 - 011 01 - 012 01 - 014
[ ] 01 - 00 [ ] 01 - 99 [ ] 01 - 00
[ 1 [ 1 [ 1
[ [ 1 [
[1 1 11,805 (n8) [1 ] 9,581 (1) [1 1 79.846(n8)
<0.0002 <0.0002 <0.0002 5 <0.0015 <0.0015 <0.0015 2
<00001 | <0.0001  <0.0001 5 <00002 | <00002  <0.0002 2
<0.001 <0.001 <0001 4 <0001 <0.001 <0001 2
<0.020 <0.020 <0.020 12 <0.005 <0.005 <0005 2
1,2 <00004 | <0.0004  <0.0004 4 <0.0004 | <00004 <0.0004 2
<0.001 <0.001 <0.001 4 <0.040 <0.040 <0.040 2
Q@ ) <0010 <0010 <0010 2
<0.06 <006 <0.06 4
<0001 <0.001 <0001 4
<0002 <0.002 <0002 4
04 02 03 365 06 03 04 12 04 03 04 12
35 22 31 4
1,1,1 <0.001 <0.001 <0001 4 <0030 <0.030 <0030 2
t (MTBE) <0002 <0.002 <0002 2
( 28 0.6 21 12
(
( ) -20 -23 =22 4
5 <1 1 12
1,1 <00010 | <0.0010  <0.0010 4 <00100 | <00100  <0.0100 2
() 200 33 101 12
w) (50m 0,049 0015 0037 12
(BOD)
(cop)
/i)
260 17.0 210 4
(59

10



24(2012) )
[ 1 [ [
01 - 014 01 - 014 01 - 014
[ ] 02 - 00 [ ] 03 - 00 [ ] 04 - 00
[ ] [ ] [ ]
[ 1 [ [
[1 1 4,827 (mB) [1 ] 4,111 (rB) [1 I 8,606 (B)
<0.0015 <0.0015 <0.0015 2 <0.0015 <0.0015 <0.0015 2 <0.0015 <0.0015 <0.0015 2
<0.0002 <0.0002 <0.0002 2 <0.0002 <0.0002 <0.0002 2 <0.0002 <0.0002 <0.0002 2
<0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
<0.005 <0.005 <0.005 2 <0.005 <0.005 <0.005 2 <0.005 <0.005 <0.005 2
1,2 <0.0004 <0.0004 <0.0004 2 <0.0004 <0.0004 <0.0004 2 <0.0004 <0.0004 <0.0004 2
<0.040 <0.040 <0.040 2 <0.040 <0.040 <0.040 2 <0.040 <0.040 <0.040 2
2 ) <0.010 <0.010 <0.010 2 <0.010 <0.010 <0.010 2 <0.010 <0.010 <0.010 2
<0.06 <0.06 <0.06 4 <0.06 <0.06 <0.06 4 <0.06 <0.06 <0.06 4
<0.001 <0.001 <0.001 4 0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
<0.002 <0.002 <0.002 4 0.003 <0.002 <0.002 4 <0.002 <0.002 <0.002 4
05 03 0.4 12 04 03 03 12 05 0.4 05 12
2.8 23 2.6 4 22 13 18 4 31 0.9 22 4
1,1,1 <0.030 <0.030 <0.030 2 <0.030 <0.030 <0.030 2 <0.030 <0.030 <0.030 2
t (MTBE) <0.002 <0.002 <0.002 2 <0.002 <0.002 <0.002 2 <0.002 <0.002 <0.002 2
(
(
( ) -15 -20 -18 4 -16 -21 -19 4 -16 -20 -1.8 4
<1 <1 <1 12 8 <1 3 12 4 <1 <1 12
1,1 <0.0100 <0.0100 <0.0100 2 <0.0100 <0.0100 <0.0100 2 <0.0100 <0.0100 <0.0100 2
) 205 2.8 10.1 12 19.3 18 9.3 12 22.8 20 11.0 12
V) (50mm 0.062 0.026 0.045 12 0.089 0.023 0.044 12 0.078 0.021 0.034 12
(BOD)
(cop)
(n/ml)
36.0 21.0 29.0 4 28.0 17.0 23.0 4 27.0 23.0 26.0 4
(8S)

11



24(2012) )
[ 1 [ 1 [ 1
01 - 014 01 015 01 015
[ ] 05 - 00 [ ] 01 - 00 [ ] 02 - 00
[ ] [ ] [ ]
[ 1 [ 1 [ 1
[1 1 428,130 () [1 ] 1,985 () [1 I 158 (nB)
<0.0015 <0.0015 <0.0015 2
<0.0002 <0.0002 <0.0002 2
<0.001 <0.001 <0.001 2
<0.005 <0.005 <0.005 2
1,2 <0.0004 <0.0004 <0.0004 2
<0.040 <0.040 <0.040 2
2 ) <0.010 <0.010 <0.010 2
<0.06 <0.06 <0.06 4
<0.001 <0.001 <0.001 4
<0.002 <0.002 <0.002 4
05 0.4 0.4 12 03 0.1 0.2 12 0.3 0.1 0.2 12
27 14 21 4
1,1,1 <0.030 <0.030 <0.030 2
t (MTBE) <0.002 <0.002 <0.002 2
(
(
( ) -15 -22 -19 4
<1 <1 <1 12
1,1 <0.0100 <0.0100 <0.0100 2
) 20.6 4.0 10.9 12 19.2 3.0 8.8 12 18.2 3.0 76 12
V) (50mm 0.062 0.021 0.045 12
(BOD)
(cop)
(n/ml)
27.0 20.0 23.0 4
(8S)

12



24(2012)

[ [ 1 [
01 - 016 01 - 016 01 017
[ ] 01 - 00 [ ] 02 - 00 [ ] 01 - 00
[ ] [ ] [ ]
[ [ 1 [
[1 1 73,452 (mB) [1 ] 32,666(1m8) [1 I 2,889 (rB)
<0.0010 <0.0010 <0.0010 8 <0.0010 <0.0010 <0.0010 8
<0.0002 <0.0002 <0.0002 8 <0.0002 <0.0002 <0.0002 8
<0.001 <0.001 <0.001 8 <0.001 <0.001 <0.001 8
<0.005 <0.005 <0.005 8 <0.005 <0.005 <0.005 8
1,2 <0.0004 <0.0004 <0.0004 8 <0.0004 <0.0004 <0.0004 8
<0.020 <0.020 <0.020 8 <0.020 <0.020 <0.020 8
2 ) <0.010 <0.010 <0.010 8 <0.010 <0.010 <0.010 8
<0.01 <0.01 <0.01 8 <0.01 <0.01 <0.01 8
<0.004 <0.004 <0.004 8 <0.004 <0.004 <0.004 8
<0.003 <0.003 <0.003 8 <0.003 <0.003 <0.003 8
0.5 0.2 0.4 109 05 02 0.3 109 04 0.1 0.3 12
4.8 13 33 61 4.8 13 33 61
1,1,1 <0.030 <0.030 <0.030 8 <0.030 <0.030 <0.030 8
t (MTBE) <0.002 <0.002 <0.002 8 <0.002 <0.002 <0.002 8
( 24 12 1.6 8 16 0.8 1.0 8
( 0 0 0 109 0 0 0 109
( ) -23 -2.9 -2.7 8 -2.3 -2.8 -26 8
<1 <1 <1 8 <1 <1 <1 8
1,1 <0.0100 <0.0100 <0.0100 8 <0.0100 <0.0100 <0.0100 8 <0.0001 1
) 213 25 111 95 213 21 111 85 15.3 14 6.9 12
V) (50mm
(BOD)
(cop)
(n/ml)
(8S)

13



24(2012)

[ [ 1 [
01 018 01 019 01 - 020
[ ] 01 - 00 [ ] 01 - 00 [ ] 01 - 00
[ [ 1 [ 1
[ [ 1 [
[1 1 6423 (nd) [1 ] 6,115 (n8) [1 1 31,154(n8)
<00010 | <00010 |  <0.0010 8
<00010 | <00010 <0.0010 8
<0001 <0.001 <0001 8
<0005 <0.005 <0005 16
1,2 <0.0004 | <00004 <0.0004 16
<0001 <0.001 <0001 16
Q@ ) <0005 <0.005 <0005 8
<0.06 <006 <0.06 48
<0001 <0.001 <0001 8
<0002 <0.002 <0002 8
0.00 0.00 0.00 8
05 04 05 365 04 02 03 72 04 02 03 1095
40 20 31 8
1,1,1 <0001 <0.001 <0001 16
t (MTBE) <0001 <0.001 <0001 16
( 12 04 08 8
( 0 0 0 8
( ) -20 25 -23 8
33 0 5 48
1,1 <00010 | <00010 <0.0010 16
) 176 15 93 12 192 51 109 48
w) (50mm 0.067 0023 0038 48
(BOD)
(cop)
/i)
266 207 248 48
(59
9.0 6.3 78 48
437 372 405 48

14



24(2012)

[ [ 1 [ 1
01 - 020 01 021 01 022
[ ] 02 - 00 [ ] 01 - 00 [ ] 01 - 00
[ 1 [ 1 [
[ [ 1 [ 1
[1 ] 19:838(nd) [1 1 2022(n8) [1 1 5896(nd)
<0.0010 <0.0010 <0.0010 8
<00010 | <00010 |  <0.0010 8
<0001 <0001 <0001 8
<0005 <0005 <0005 16
1,2 <00004 | <00004 | <0.0004 16
<0.001 <0.001 <0.001 16
Q@ ) <0005 <0005 <0005 8
<006 <0.06 <006 48
<0001 <0001 <0001 8
<0002 <0002 <0002 8
0.00 0.00 0.00 8
04 02 03 1000 10 0.4 07| 365
70 6.0 6.7 8
1,1,1 <0.001 <0.001 <0.001 16
t (MTBE) <0001 <0001 <0001 16
( 09 05 0.7 8
( 0 0 0 8
( ) -12 -15 -14 8
17 0 1 48
1,1 <00010 | <00010 |  <0.0010 16
( ) 20.6 36 116 48 212 28 140 365
w) (50mm 0,054 0016 0024 48
(BOD)
(CoD)
@/nl)
57.6 467 529 48
(59
41.0 30.1 354 48
26 384 406 48

15



24(2012)

[ [ 1 [ 1
01 - 022 01 - 022 01 - 022
[ 1 02 - 00 [ ] 03 - 00 [ 1 04 - 00
[ 1 [ 1 [ 1
[ [ 1 [ 1
1 1 1,578 () 1 1 46 (mB) 1 ] 23 ()
1,2
@ )
0.6 0.2 0.4 365 0.6 0.1 0.4 365 05 0.2 0.4 365
1,1,1
t (MTBE)
(
(
( )
1,1
)
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

16



24(2012)

[ [ [
01 022 01 022 01 - 024
[ ] 05 - 00 [ ] 06 - 00 [ ] 01 - 00
[ [ [ ]
[ [ [
[1 1 81 (mB) [1 48 (nB) [1 ] 37.873(md)
<0.0010 <0.0010 <0.0010 4
<0.0002 <0.0002 <0.0002 4
0.001 <0.001 <0.001 4
<0.010 <0.010 <0.010 4
1,2 <0.0001 <0.0001 <0.0001 4
<0.001 <0.001 <0.001 4
Q@ ) 0.010 <0010 <0.010 4
<0.06 <0.06 <0.06 4
<0.06 <0.06 <0.06 4
0.003 0.001 0.002 4
0.006 0.002 0.003 4
0.5 0.2 0.4 365 0.6 02 0.4 365 04 0.1 0.3 4
4.8 19 34 4
1,1,1 <0.001 <0.001 <0.001 4
t (MTBE) <0.002 <0.002 <0.002 4
( 15 038 12 4
( 0 0 0 4
( ) -19 -26 -23 4
151 0 7 4
1,1 <0.0001 <0.0001 <0.0001 4
) 19.7 17 106 12
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)
248 6.8 116 12

17



24(2012) )
[ [ 1 [ 1
01 - 026 01 - 027 01 - 028
[ 1 01 - 00 [ 1 01 - 00 [ ] 01 - 00
[ 1 [ 1 [ 1
[ [ 1 [ 1
[1 1 1545(m) [1 ] 1,568 (nB) 1 1 3424(nd)
1,2
@ )
04 0.1 0.2 365 0.5 0.1 0.2 366 0.7 0.1 0.3 365
1,1,1
t (MTBE)
(
(
( )
1,1
) 185 05 86 12
V) (50mm )
(BOD)
(cop)
(n/ml)
(SS)

18



24(2012)

[ [ [ ]
01 029 01 031 01 031
[ ] 01 - 00 [ ] 01 - 00 [ ] 02 - 00
[ [ ] [ ]
[ [ [ ]
[1 1 2,807 (mB) [1 ] 25,587(B) [1 ] 59 (nB)
<0.0002 1 <0.0002 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
<0.001 1 0.002 1
Q@ ) <0.005 1 <0.005 1
<0.06 1 <0.06 1
<0.06 1 <0.06 1
0.001 1 <0.001 1
0.001 1 0.001 1
0.00 1 0.00 1
0.6 0.5 0.6 12 04 01 0.3 365 0.3 0.1 0.1 365
71 1 41 1
1,1,1 <0.001 1 <0.001 1
t (MTBE) <0.001 1 <0.001 1
( 12 1 0.9 1
( <1 1 <1 1
( ) -23 1 -19 1
2 1 3 1
1,1 <0.0010 1 <0.0010 1
) 184 31 10.2 12 150 38 9.7 12
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)

19



24(2012) )
[ [ 1 [
01 - 032 01 - 032 01 - 034
[ ] 01 - 00 [ ] 02 - 00 [ ] 01 - 00
[ 1 [ 1 [ 1
[ [ 1 [
[1 1 11,249 (mB) [1 ] 7,108 (mB) [1 ] 6,283 (mB)
1,2
Q@ )
0.4 0.3 0.3 12 03 0.2 0.2 24 0.6 0.1 0.5 365
1,1,1
t (MTBE)
(
(
( )
1,1
)
V) (50mm )
(BOD)
7.3 0.0 3.0 244
(CoD)
(n/ml)
26.0 14.0 187 365
(59

20



24(2012) )
[ [ 1 [ 1
01 - 034 01 - 034 01 - 034
[ ] 01 - 01 [ 1 01 - 02 [ ] 01 - 03
[ 1 [ 1 [ 1
[ [ 1 [ 1
[1 ] 447 (n8) [1 ] 325(8) 1 ] 523 (n8)
1,2
@ )
0.9 0.1 05 365 11 0.1 0.6 365 0.9 0.2 04 365
1,1,1
t (MTBE)
(
(
( )
1,1
)
V) (50mm )
(BOD)
(cop)
(n/ml)
(SS)

21



24(2012)

1 1367(m)

1 1438(nd)

(m8)

1,2

<0.0015
<0.0002
<0.001
<0.005
<0.0004

@

<0.020
<0.010
0.00
0.00
<0.001

05

0.1

<0.002

03
18
<0.030

I I

366

08

0.2

05

24

(MTBE)

<0.002
33

<1
-10

0

I

1,1

)
w)y

(50mm

(BOD)

<0.0100

20.1

28

105

24

(n/ml)

(89)

(CoD)

22



24(2012) )
[ [ [
01 - 036 01 - 036 01 - 037
[ ] 03 - 00 [ ] 04 - 00 [ ] 01 - 00
[ 1 [ 1 [ 1
[ [ [
[1 ] 5,999 (1vB) [1 ] 902 (n8) 1 1 10.261(nB)
1,2
@ )
07 0.1 05 36 08 06 06 12 06 <01 03 1943
1,1,1
t (MTBE)
( 33 19 25 12
(
( )
1,1
() 215 16 108 36 191 30 103 12 185 25 95 1943
uv) (50mm )
(BOD)
(coD)
(n/ml)
(8%)

23



24(2012)

00

75 ()

1

6,400 (8)

[1

1 30577(nB)

1,2

<0.0002
<0.0002
<0.001
<0.005
<0.0004

Q@

<0.001
<0.005

<0.001

i i

0.6

02

03

255

03

01

02

12

<0.001

04 03 04
37
<0.001

12

(MTBE)

25

0.9

18

<0.001
0.6

1

-25

0

1,1

)
w)

(50mm

(BOD)

16.0

4.0

9.2

255

0.0040

1

<0.0020
182 3.0 103

B

/nl)

(58)

(CoD)

24



24(2012) )
[ ] [ [ ]
01 - 040 01 - 040 01 - 041
[ ] 01 - 02 [ ] 02 - 00 [ ] 01 - 00
[ ] [ ] [ ]
[ 1 [ [ ]
[1 1 34577(m) [1 ] 4,000 (nB) [1 ] 4,784 (n8)
0.0002 1 0.0002 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
<0.001 1 <0.001 1
2 ) <0.005 1 <0.005 1
<0.001 1 <0.001 1
0.001 1 0.001 1
0.4 0.4 0.4 12 04 03 0.4 12 0.2 0.1 0.2 365
32 1 23 1
1,1,1 <0.001 1
t (MTBE) <0.001 1 <0.001 1
( 10 1 12 1
( 1 1 1 1
( ) -25 1 -25 1
0 1 0 1
1,1 <0.0020 1 <0.0020 1
) 17.0 35 101 12 231 3.7 121 12
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)

25



24(2012) )
[ [ 1 [ 1
01 - 041 01 - 041 01 - 041
[ 1 02 - 00 [ ] 03 - 00 [ 1 04 - 00
[ 1 [ 1 [ 1
[ [ 1 [ 1
1 1 76 () 1 ] 25 (nB) 1 ] 383(n8)
1,2
@ )
0.3 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
)
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

26



24(2012) )
[ [ [ ]
01 - 041 01 - 043 01 - 043
[ ] 05 - 00 [ ] 01 - 00 [ ] 02 - 00
[ ] [ ] [ ]
[ [ [ 1
[1 1 61 (M) [1 ] 1,423(B) [1 ] 258(B)
1,2
@ )
0.3 0.1 0.2 365 05 0.2 0.3 12 0.5 0.2 0.3 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 210 31 116 12 250 65 154 12
(W) (50mm )
(BOD)
(CoD)
(n/ml)
(89)
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24(2012) )
[ [ [ 1
01 - 043 01 - 043 01 - 044
[ ] 03 - 00 [ ] 04 - 00 [ 1 02 - 00
[ 1 [ 1 [ 1
[ [ [ 1
1 1 76 () 1 1 1,611 (n8) 1 ] 1,900 (8)
1,2
@ )
0.4 0.1 0.2 12 04 0.2 0.3 12 0.2 0.1 0.2 365
1,1,1
t (MTBE)
(
(
( )
1,1
) 18.0 62 115 12 230 45 126 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)
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24(2012)

1 5336 ()

1

3,200 (18)

1

2,113 (n8)

1,2

0.0010
0.0002
0.001
0.005
0.0004

Q@

0.020
0.010
0.05
0.05
0.001

04

0.1

02

12

04

0.002

02 03
33
0.001

I i i

365

(MTBE)

0.002
12

0.9

G

1,1

)
w)

(50mm

(BOD)

215

20

109

12

220

0.0010
4.0 120

12

/nl)

(58)

(CoD)
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24(2012)

[ ] [
01 - 049 01 - 051 01 - 051
[ ] 01 - 00 [ ] 01 - 00 [ ] 02 - 00
[ ] [ ] [ ]
[ [ 1 [
[1 1 4,759 (n8) [1 ] 11,017(nB) [1 1 20,000(nB)
<0.0002 <0.0002 <0.0002 2 0.0002 0.0002 0.0002 2
<0.0002 <0.0002 <0.0002 2 <0.0002 <0.0002 <0.0002 2
0.002 0.001 0.002 2 <0.001 <0.001 <0.001 2
<0.005 <0.005 <0.005 2 <0.005 <0.005 <0.005 2
1,2 <0.0004 <0.0004 <0.0004 2 <0.0004 <0.0004 <0.0004 2
<0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
2 ) <0.010 <0.010 <0.010 2 <0.010 <0.010 <0.010 2
<0.001 <0.001 <0.001 <0.001 <0.001 <0.001
0.001 <0.001 <0.001 <0.001 <0.001 <0.001
0.6 0.4 0.5 12 05 04 0.4 12 0.5 0.3 04 12
2.6 22 24 2 2.7 2.6 26 2
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
( 16 14 15 2 11 10 10 2
( 1 1 1 2 1 1 1 2
( ) -16 -19 -18 2 -26 -29 -28 2
0 0 0 2 0 0 0 2
1,1 <0.0020 <0.0020 <0.0020 2 <0.0020 <0.0020 <0.0020 2
) 20.6 2.7 112 12 222 55 131 12 195 3.7 110 12
V) (50mm
(BOD)
(CoD)
(n/nml)
430 275 341 12 16.5 8.8 124 12
(8S)
37.0 285 331 4 101 6.8 8.8 4
309 242 26.1 4 39.8 18.6 30.7 4
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24(2012)

[ [ 1 [ 1
01 - 052 01 - 053 01 - 053
[ ] 01 - 00 [ ] 01 - 00 [ ] 02 - 00
[ 1 [ 1 [ 1
[ [ 1 [ ]
[1 1 1,440 (B) [1 ] 808 (n8) [1 ] 929 (B)
1,2
Q@ )
0.6 0.4 0.4 365 05 0.2 0.3 381 0.6 0.1 0.3 381
1,1,1
t (MTBE)
(
(
( )
1,1
)
V) (50mm )
(BOD)
(CoD)
(n/ml)
(59
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24(2012) )
[ [ [ 1
01 - 056 01 - 056 01 - 057
[ ] 01 - 01 [ ] 01 - 02 [ ] 01 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 5,724 () [1 ] 5,658 (B) 1 1 34767(mB)
1,2
@ )
05 0.2 05 377 05 0.2 05 377 0.7 0.3 05 365
1,1,1
t (MTBE)
(
(
( )
1,1
) 209 2.3 104 377 209 2.3 104 377
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)
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24(2012) )
[ [ [ 1
01 - 058 01 - 058 01 - 059
[ 1 01 - 00 [ 1 02 - 00 [ ] 01 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 6,163 () [1 ] 34 () 1 1 7.123(nd)
1,2
@ )
0.6 05 0.6 365 0.3 02 0.3 365 0.6 0.1 0.3 365
1,1,1
t (MTBE)
(
(
( )
1,1
) 209 29 111 12 231 0.4 838 12
uv) (50mm )
(BOD)
(coD)
(n/ml)
(SS)
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24(2012) )
[ [ [ 1
01 - 059 01 - 059 01 - 059
[ 1 02 - 00 [ ] 03 - 00 [ 1 04 - 00
[ 1 [ 1 [ 1
[ [ [ 1
1 1 1,074 () 1 1 40 (mB) 1 ] 82 (nB)
1,2
@ )
0.4 0.1 0.2 365 0.6 0.2 0.4 365 0.6 0.4 0.4 365
1,1,1
t (MTBE)
(
(
( )
1,1
) 19.3 16 10.6 12 10.0 7.6 8.6 12 12.4 10.6 11.4 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)
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24(2012) )
[ ] [ [ ]
01 - 060 01 - 061 01 - 063
[ ] 01 - 00 [ ] 01 - 00 [ ] 01 - 01
[ ] [ ] [ ]
[ 1 [ [ ]
[1 1 5,886 (1mB) [1 ] 3,475(nB) [1 ] 3,910(nB)
<0.0002 1 <0.0015 1
<0.0002 1 <0.0002 1
<0.001 1
<0.005 1 <0.005 1
1,2 <0.0004 1
<0.001 1 <0.020 1
Q@ ) <0.005 1 <0.010 1
<0.05 1
<0.05 1
<0.001 1 <0.001 1
<0.001 1 <0.002 1
0.2 1 05 02 0.3 13 0.5 0.4 04 365
93 1 18 1
1,1,1 <0.030 1
t (MTBE) <0.001 1 <0.002 1
( 11 1 13 1
( <1 1 <1 1
( ) -0.8 1 -15 1
1,1 <0.0000 1 <0.0100 1
) 18.0 35 111 12 177 4.7 111 12
V) (50mm
(BOD)
(Cob)
(n/ml)
(8S)
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24(2012) )
[ ] [ [ ]
01 - 063 01 - 064 01 - 065
[ ] 02 - 02 [ ] 01 - 00 [ ] 01 - 00
[ ] [ ] [ ]
[ 1 [ [ ]
[1 1 4,423 (n8) [1 ] 3,930(nB) [1 ] 2,424 (nB)
<0.0015 1 <0.0002 1
<0.0002 1 <0.0002 1
<0.001 1 <0.001 1
<0.005 1
1,2 <0.0004 1
<0.020 1
(¢ ) <0.010 1
<0.05 1
<0.05 1
<0.001 1 <0.001 1
0.002 1 <0.001 1
0.4 0.3 0.3 365 01 01 0.1 12 0.2 0.2 0.2 365
2.7 1 71 1
1,1,1 <0.030 1
t (MTBE) <0.002 1
( 13 1
( <1 1
( ) -14 1 -19 1
94 1
1,1 <0.0010 1
) 20.1 438 115 12 150 54 101 12 156 8.0 118 12
V) (50mm
(BOD)
(Cob)
(n/ml)
(8S)
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24(2012) )
[ [ [ 1
01 - 065 01 - 065 01 - 065
[ ] 03 - 00 [ ] 04 - 00 [ ] 05 - 00
[ 1 [ 1 [ 1
[ [ [ 1
1 1 46 (mB) 1 ] 4,688 (nB) 1 ] 3,439 (m8)
1,2
@ )
0.4 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
) 20.2 35 10.9 12 16.5 35 10.7 12 183 9.5 134 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)
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24(2012) )
[ 1 [ [ 1
01 - 066 01 068 01 069
[ ] 01 - 01 [ ] 01 - 00 [ ] 02 - 01
[ 1 [ 1 [
[ 1 [ [ 1
[1 ] 2,368 (mB) [1 ] 7,004 (8) ¥ 1 2267(md)
<0.0010 <0.0010 <0.0010 4
<0.0002 <0.0002 <0.0002 4
<0.001 <0.001 <0.001 4
<0.005 <0.005 <0.005 4
1,2 <0.0001 <0.0001 <0.0001 4
<0.001 <0.001 <0.001 4
Q@ ) <0.001 <0.001 <0.001 4
<0.01 <0.01 <0.01 4
<0.01 <0.01 <0.01 4
0.003 0.002 0.003 4
0.007 0.004 0.005 4
0.4 0.2 0.3 365 0.4 03 0.3 12 03 0.1 0.1 12
41 27 36 4
1,1,1 <0.100 <0.100 <0.100 4
t (MTBE) <0.002 <0.002 <0.002 4
( 26 12 20 4 29 0.9 20 8
( 0 0 0 4
( ) -31 -34 -33 4
1 0 1 4
1,1 <0.0001 <0.0001 <0.0001 4
) 16.0 45 9.6 12 184 38 10.7 12
V) (50mm
(BOD)
(CoD)
(n/nl)
(59
129 6.4 86 8
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24(2012) )
[ [ 1 [ 1
01 - 069 01 - 069 01 - 069
[ 1 02 - 02 [ 1 02 - 03 [ 1 02 - 04
[ 1 [ 1 [ 1
[ [ 1 [ 1
[1 ] 437 (n8) [1 ] 593 () 1 ] 64 (B)
1,2
@ )
0.3 0.1 0.1 12 0.2 0.1 0.1 12 04 0.2 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
)
uv) (50mm )
(BOD)
(coD)
(n/ml)
(SS)
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24(2012) )
[ [ [ 1
01 - 070 01 - 070 01 - o071
[ 1 01 - 00 [ 1 02 - 00 [ ] 01-01
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 460 (n8) [1 ] 1,424 (n8) 1 1 2026(n8)
1,2
@ )
04 03 03 12 0.3 02 0.2 12 0.3 0.1 0.2 365
1,1,1
t (MTBE)
(
(
( )
1,1 0.0040 1
) 17.0 10 8.1 12 190 20 9.3 12
uv) (50mm )
(BOD)
(coD)
(n/ml)
(SS)
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24(2012)

[ [ 1 [ 1
01 - 071 01 - 072 01 - 072
[ ] 01 - 02 [ ] 01 - 00 [ ] 02 - 00
[ 1 [ 1 [ 1
[ [ 1 [ ]
[1 1 2,491 (mB) [1 ] 5,204 (n8) [1 ] 139(rB)
1,2
Q@ )
0.3 0.2 0.3 365 04 0.2 0.3 365 04 0.2 0.3 365
1,1,1
t (MTBE)
(
(
( )
1,1 0.0040 1
)
V) (50mm )
(BOD)
(CoD)
(n/ml)
(59

41



24(2012) )
[ ] [ ] [ ]
01 - 073 01 - 073 01 - 078
[ ] 01 - 01 [ ] 01 - 02 [ ] 01 - 00
[ ] [ ] [ ]
[ 1 [ 1 [ ]
[1 1 2,620 (mB) [1 ] 16,162(nB) [1 ] 6,512 (B)
0.0002 1 0.0002 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
<0.001 1 <0.001 1
@ ) <0.010 1 <0.010 1
<0.001 1 <0.001 1
<0.002 1 <0.002 1
0.00 0.00 0.00 5
0.4 1 04 03 0.4 12 0.8 0.4 0.7 1825
28 1 28 1
1,1,1 <0.001 1 <0.001 1
t (MTBE) <0.001 1 <0.001 1
( 11 1 11 1
( 1 1
( ) -25 1 -24 1
0 1 0 1 0 1
1,1 <0.0020 1 <0.0020 1
) 230 26 111 367
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)
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24(2012) )
[ [ [ 1
01 - 079 01 - 080 01 - 083
[ 1 01 - 00 [ 1 01 - 00 [ ] 01 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 1,556 (8) [1 ] 3,286 (8) 1 ] 1,828 (m8)
1,2
@ )
0.3 0.1 0.1 365 0.2 02 0.2 365 0.5 0.1 0.3 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 19.0 45 106 12 16.8 69 115 12
uv) (50mm )
(BOD)
(coD)
(n/ml)
(SS)
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24(2012) )
[ [ 1 [ 1
01 - 089 01 - 089 01 - 090
[ ] 01 - 00 [ ] 02 - 00 [ ] 01 - 00
[ 1 [ 1 [ 1
[ [ 1 [ ]
[1 1 2,820 (1mB) [1 ] 1,090 (mB) [1 ] 1,266 (mB)
1,2
Q@ )
0.3 0.2 0.3 12 05 0.3 0.4 12 10 0.1 0.7 415
1,1,1
t (MTBE)
(
(
( )
1,1
() 15.2 40 80 50
V) (50mm )
(BOD)
(CoD)
(n/ml)
(59

a4



24(2012) )
[ [ [ 1
01 - 090 01 - 091 01 - 093
[ 1 02 - 00 [ ] o1-o01 [ ] 01 - 00
[ 1 [ 1 [ 1
[ [ [ 1
1 1 427 () 1 1 2,375(m8) 1 ] 1,350 (n8)
1,2
@ )
1.0 0.1 0.7 415 04 0.1 0.3 12 0.4 0.1 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 152 40 8.0 50 180 5.0 10.1 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)
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24(2012)

[ [ [ ]
01 - 098 01 100 01 100
[ ] 01 - 00 [ ] 01 - 00 [ ] 02 - 00
[ ] [ ] [
[ [ [ ]
[1 1 2,440 (nB) [1 ] 5,307 (nB) [1 I 2,272 (nB)
<0.0015 1 <0.0015 1
<0.0002 1 <0.0002 1
0.003 1 0.004 1
<0.005 1 <0.005 1
1,2 <0.0004 1 <0.0004 1
<0.020 1 <0.020 1
Q@ ) <0.010 1 <0.010 1
<0.001 1 <0.001 1
<0.001 1 <0.001 1
04 02 03 12 04 0.2 04 365 03 02 0.2 365
26 1 26 1
1,1,1 <0.003 1 <0.003 1
t (MTBE) <0.002 1 <0.002 1
( 11 1 05 1
( <1 1 <1 1
( ) -24 1 -23 1
0 1 0 1
1,1 <0.0200 1 <0.0200 1
) 16.2 5.7 103 12 194 53 114 365 250 6.3 156 365
V) (50mm
(BOD)
(cop)
(n/ml)
(8S)
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24(2012) )
[ ] [ [ ]
01 100 01 101 01 101
[ ] 03 - 00 [ ] 01 - 00 [ ] 02 - 00
[ ] [ ] [ ]
[ 1 [ [ ]
[1 1 1,416 (mB) [1 ] 3,921 (nB) [1 ] 2,251 (B)
<0.0150 1 <0.0002 1 <0.0002 1
<0.0002 1 <0.0020 1 <0.0002 1
0.007 1 <0.001 1 0.003 1
<0.005 1 <0.005 1 <0.005 1
1,2 <0.0004 1
<0.020 1
Q@ ) <0010 1 <0.005 1 <0.005 1
<0.001 1 0.001 1 0.005 1
<0.001 1 0.006 1 <0.009 1
0.3 0.2 0.2 365 <0.9 <0.7 <0.8 12 0.9 0.5 0.8 12
22 1 0.6 1 59 1
1,1,1 <0.003 1 <0.001 1 <0.001 1
t (MTBE) <0.002 1
( 05 1 25 1 32 1
( <1 1 <1 1 <1 1
( ) -20 1 -06 1 -16 1
0 1 0 1 0 1
1,1 <0.0200 1 <0.0010 1 <0.0010 1
) 274 16.7 214 365 255 0.8 <118 12 252 1.9 <12.6 12
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)
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24(2012) )
[ [ [ 1
01 - 102 01 - 103 01 - 106
[ 1 01 - 00 [ 1 01 - 00 [ ] 01 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 (mB) [1 ] 2,731(nB) 1 ] 684 (mB)
1,2
@ )
<0.5 <0.3 <04 365 0.3 02 0.3 12 04 0.1 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 145 48 9.1 12 149 38 9.0 12
uv) (50mm )
(BOD)
(coD)
(n/ml)
(SS)

48



24(2012) )
[ [ 1 [
01 - 106 01 - 109 01 - 109
[ 1 02 - 00 [ ] 01 - 00 [ 1 02 - 00
[ 1 [ 1 [ 1
[ [ 1 [
1 1 1,417 (m8) 1 ] 2,359 () 1 890 (n8)
1,2
@ )
0.3 0.1 0.2 12 0.3 0.1 0.2 248 05 0.2 03 15
1,1,1
t (MTBE)
(
(
( )
1,1
) 17.8 43 9.3 12 21.0 3.0 126 30 175 4.0 95 15
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)
14.0 6.1 8.7 22 9.1 55 6.1 11
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24(2012) )
[ 1 [ 1 [ 1
01 - 109 01 - 110 01 - 111
[ ] 03 - 00 [ ] 01 - 00 [ ] 01 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [ ]
[1 1 11 (nB) [1 ] 1,961 (mB) [1 ] 1,359 (mB)
1,2
Q@ )
0.4 0.2 0.3 15 05 0.1 0.2 12 0.3 0.1 0.3 12
1,1,1
t (MTBE)
(
(
( )
1,1
() 16.0 25 838 15
V) (50mm )
(BOD)
(CoD)
(n/ml)
(59
9.2 5.6 6.2 11
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24(2012) )
[ [ [ 1
01 - 111 01 - 112 01 - 112
[ ] 02 - 00 [ ] 01- 01 [ ] 01 - 02
[ 1 [ 1 [ 1
[ [ [ 1
[1 1 1364(n®) [1 (n8) [1 1 (8)
1,2
Q@ )
04 0.1 03 12 0.5 03 04 112 04 04 04 24
1,1,1
t (MTBE)
(
(
( )
1,1
) 22,0 10 115 112 210 3.0 102 24
uv) (50mm )
(BOD)
(cop)
(n/ml)
(SS)
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24(2012) )
[ [ 1 [ 1
01 - 113 01 - 114 01 - 117
[ 1 01 - 00 [ 1 01-o01 [ 1 02 - 00
[ 1 [ 1 [ 1
[ [ 1 [ 1
[1 1 1691 (m) [1 ] 3,347 (8) 1 1 2661(n8)
1,2
@ )
0.2 0.1 0.1 365 0.4 02 0.3 365 0.5 03 04 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 14.0 43 105 365
V) (50mm )
(BOD)
(cop)
(n/ml)
(SS)
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24(2012)

1

128 (B)

1

1,194 (n8)

1 1,083(m)

1,2

<0.0002
<0.0002
<0.001
<0.005
<0.0004

@

<0.001
<0.005

0.003

G N

04

03

03

12

06

<0.1

03

12

0.003

04 02 03
42
<0.001

(MTBE)

<0.001
25

<1
-0.6
76

1,1

)
w)y

(50mm

(BOD)

<0.0010
20.8 95 15.6

(n/ml)

(89)

(CoD)
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24(2012) )
[ ] [ ] [ ]
01 120 01 120 01 120
[ ] 02 - 00 [ ] 03 - 00 [ ] 04 - 00
[ ] [ ] [
[ 1 [ 1 [ ]
[1 1 5,433 (1mB) [1 ] 2,142(B) [1 ] 1,248 (mB)
<0.0002 1 0.0003 1 <0.0002 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
<0.001 1 <0.001 1 <0.001 1
Q@ ) <0.005 1 <0.005 1 <0.005 1
0.004 1 <0.001 1 0.001 1
<0.001 1 0.002 1 <0.001 1
0.6 0.3 0.5 12 04 02 0.3 12 0.5 0.3 04 12
3.0 1 22 1 17 1
1,1,1 <0.001 1 <0.001 1 <0.001 1
t (MTBE) <0.001 1 <0.001 1 <0.001 1
( 23 1 12 1 16 1
( <1 1 <1 1 <1 1
( ) -0.4 1 -17 1 -05 1
11 1 1 1 1 1
1,1 <0.0010 1 <0.0010 1 <0.0010 1
) 216 7.7 142 12 20.7 5.0 122 12 20.2 172 18.8 12
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)
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24(2012)

[ [ [ ]
01 120 01 120 01 120
[ ] 05 - 00 [ ] 06 - 00 [ ] 07 - 00
[ ] [ ] [ ]
[ [ [ ]
[1 1 1,314 (mB) [1 ] 642 (n8) [1 ] 190(rB)
<0.0002 1 <0.0002 1 <0.0002 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
<0.001 1 <0.001 1 <0.001 1
Q@ ) <0.005 1 <0.005 1 <0.005 1
0.005 1 0.007 1 <0.001 1
0.002 1 0.004 1 <0.001 1
0.9 0.5 0.7 12 0.9 05 0.7 12 0.5 0.3 04 12
44 1 5.7 1 89 1
1,1,1 <0.001 1 <0.001 1 <0.001 1
t (MTBE) <0.001 1 <0.001 1 <0.001 1
( 31 1 34 1 10 1
( <1 1 <1 1 <1 1
( ) -0.7 1 -05 1 -04 1
4 1 6 1 0 1
1,1 <0.0010 1 <0.0010 1 <0.0010 1
) 19.0 135 16.1 12 19.0 41 118 12 16.8 9.7 125 12
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)
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24(2012) )
[ ] [ [ ]
01 120 01 120 01 120
[ ] 08 - 00 [ 1 09 - 00 [ ] 10 - 00
[ ] [ ] [
[ 1 [ [ ]
[1 1 609 (mB) [1 ] 1,427 (B) [1 ] 814 (nB)
<0.0002 1 <0.0002 1 <0.0002 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
<0.001 1 <0.001 1
Q@ ) <0.005 1 <0.005 1 <0.005 1
0.006 1 0.003 1 0.001 1
0.003 1 0.004 1 0.003 1
0.8 0.3 0.5 12 10 05 0.7 12 0.5 0.1 0.3 12
55 1 22 1 16 1
1,1,1 <0.001 1 <0.001 1 <0.001 1
t (MTBE) <0.001 1 <0.001 1
( 30 1 18 1 19 1
( <1 1 <1 1 <1 1
( ) -06 1 -04 1 -23 1
8 1 1 1 0 1
1,1 <0.0010 1 <0.0010 1
) 20.5 53 133 12 20.8 108 16.1 12 182 3.0 111 12
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)
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24(2012) )
[ ] [ [ ]
01 120 01 120 01 120
[ ] 11 - 00 [ 1 12 - 00 [ ] 13 - 00
[ ] [ ] [ ]
[ 1 [ [ ]
[1 1 21 (m8) [1 ] 666 (8) [1 ] 65 (mB)
<0.0002 1 <0.0002 1 <0.0002 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
Q@ ) <0.005 1 <0.005 1 <0.005 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
0.6 0.1 0.3 12 04 02 0.3 12 0.5 0.1 0.3 12
22 1 21 1 15 1
1,1,1 <0.001 1 <0.001 1 <0.001 1
t (MTBE)
( 24 1 18 1 23 1
( <1 1 <1 1 <1 1
( ) -19 1 -24 1 -29 1
45 1 2 1 2 1
1,1
) 204 31 106 12 21.0 3.0 111 12 195 3.0 104 12
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)
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24(2012)

1

3,734 (nB)

51(nB)

1

1 2365(nB)

1,2

<0.0002
<0.0002
<0.001
<0.005
<0.0004

Q@

<0.001
<0.005
<0.06

<0.001

I A

0.6

03

04

24

09

01

05

24

0.6

<0.001

02 04
26.1
<0.000

G

(MTBE)

<0.001
18

<1
-19

G

1,1

)
w)

(50mm

(BOD)

150

<0.0010
45 9.9

11

/nl)

(58)

(CoD)

46.0

17.1 315
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24(2012) )
[ ] [ ] [ ]
01 123 01 126 01 129
[ ] 01 - 00 [ ] 01 - 00 [ ] 01 - 01
[ ] [ [
[ 1 [ 1 [ ]
[1 1 3,427 (mB) [1 ] 3,098 (nB) [1 ] 5,810 (B)
<0.0010 1 <0.0002 1
<0.0002 1 <0.0002 1
<0.001 1 <0.001 1
<0.005 1 <0.005 1
1,2 <0.0004 1
<0.001 1
@ ) <0010 1 <0.005 1
<0.05 1
<0.05 1
0.003 1 <0.001 1
0.004 1 0.001 1
0.3 0.2 0.3 12 10 03 0.6 365 0.3 0.2 0.2 12
44 1
1,1,1 <0.001 1
t (MTBE) <0.001 1
( 13 1
( <1 1
( ) <11 1
0 1
1,1 <0.0010 1
) 212 02 10.4 12
V) (50mm
(BOD)
(Cob)
(n/ml)
(8S)
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24(2012) )
[ [ [ 1
01 - 129 01 - 130 01 - 133
[ ] 02 - 01 [ ] 01 - 00 [ ] 01 - 00
[ 1 [ 1 [ 1
[ [ [ ]
[1 1 1,426 (mB) [1 ] 6,718 (mB) [1 ] 2,040 (mB)
1,2
Q@ )
0.3 0.2 0.2 12 0.2 0.2 0.2 12 0.7 0.1 04 12
1,1,1
t (MTBE)
(
(
( )
1,1
() 168 48 108 12
V) (50mm )
(BOD)
(CoD)
(n/ml)
(59
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24(2012) )
[ 1 [ 1 [ 1
01 - 134 01 - 136 01 - 136
[ 1 01 - 00 [ 1 01 - 00 [ 1 02 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
[1 1 2763(md) [1 ] 1,115(n8) 1 ] 136 (nB)
1,2
@ )
0.3 02 0.2 12 0.3 0.1 0.2 12
20 1 22 1
1,1,1
t (MTBE)
(
(
( )
1,1
)
V) (50mm )
(BOD)
(cop)
(n/ml)
(SS)
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24(2012) )
[ ] [ ] [
01 137 01 137 01 137
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ ] [ ] [ ]
[ 1 [ 1 [
[1 13,215 (mB) [1 1,870(mB) [1 577 (nB)
1,2
@ )
0.3 0.2 0.3 12 04 03 0.3 12 0.5 0.3 0.3 12
1,1,1
t (MTBE)
(
(
( ) -19 -24 -21 4 -2.0 -2.3 -22 4 -19 -2.3 -21 4
1,1
) 15.0 35 8.7 12 135 45 85 12 135 55 8.6 12
V) (50mm
(BOD)
(CoD)
(n/nml)
29.1 26.1 281 4 29.1 26.1 28.1 4 30.2 256 285 4
(8S)
358 307 321 4 350 302 318 4 355 300 320 4
533 445 49.9 4 52.6 453 49.2 4 50.5 19.7 419 4
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24(2012) )
[ [ 1 [ 1
01 - 138 01 - 138 01 - 138
[ 1 01 - 00 [ 1 02 - 00 [ 1 04 - 00
[ 1 [ 1 [ 1
[ [ 1 [ 1
[1 ] 1,395 () [1 ] 529 (8) 1 ] 46 (mB)
1,2
@ )
04 0.2 03 12 0.5 0.1 0.3 12 0.5 0.1 0.3 12
1,1,1
t (MTBE)
(
(
( )
1,1
)
uv) (50mm )
(BOD)
(coD)
(n/ml)
(SS)
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24(2012) )
[ [ 1 [ 1
01 - 138 01 - 138 01 - 139
[ 1 05 - 00 [ 1 06 - 00 [ ] 01 - 00
[ 1 [ 1 [ 1
[ [ 1 [ 1
[1 1 177 () [1 1 26 (n8) 1 1 ()
1,2
@ )
0.3 0.2 0.2 12 0.3 02 0.3 12 04 0.1 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
)
V) (50mm )
(BOD)
(cop)
(n/ml)
(SS)
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24(2012) )
[ [ 1 [ 1
01 - 140 01 - 140 01 - 141
[ ] 01 - 00 [ ] 02 - 00 [ ] 02 - 00
[ 1 [ 1 [ 1
[ [ 1 [ ]
[1 1 1,758 (1mB) [1 ] 1,605 (mB) [1 ] 1,394 (mB)
1,2
Q@ )
0.3 0.1 0.2 365 03 0.1 0.2 365 0.5 0.3 04 12
1,1,1
t (MTBE)
(
(
( )
1,1
)
V) (50mm )
(BOD)
(CoD)
(n/ml)
(59
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24(2012) )
[ [ 1 [ 1
01 141 01 - 142 01 143
[ ] 04 - 00 [ ] 01 - 00 [ ] 01 - 00
[ [ 1 [ 1
[ [ ] [ ]
[1 ] 2,962 (1mB) [1 1 21,754(mB) ¥ 1 906 (rB)
<0.0015 <0.0015 <0.0015 2
<0.0002 <0.0002 <0.0002 2
0.001 <0001 <0.001 2
1,2
Q@ ) <0.005 <0.005 <0.005 2
0.002 0.001 0.002 2
0.004 0.002 0.003 2
05 03 04 12 04 01 03 12 05 04 05 12
25 20 23 2
1,1,1
t (MTBE)
(
( <1 <1 <1 2
( ) -13 -18 -16 2
6 1 2 2
1,1
() 233 20 121 12 220 10 9.8 12
V) (50mm
(BOD)
(coD)
(n/nl)
(59
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24(2012) )
[ [ [ 1
01 - 143 01 - 143 01 - 143
[ 1 02 - 00 [ 1 03 - 00 [ 1 04 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 574 (8) [1 ] 574 (8) 1 ] 340(mB)
1,2
@ )
0.6 05 05 12 0.8 05 0.7 12 0.5 04 0.5 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 11.0 9.0 10.0 12 130 110 117 12 13.0 50 9.0 12
uv) (50mm )
(BOD)
(coD)
(n/ml)
(SS)
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24(2012)

[ [ 1 [ 1
01 - 144 01 - 144 01 - 144
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ 1 [ 1 [ 1
[ [ 1 [ 1
[1 1 1150 (n8) [1 ] 152(1m8) [1 1 44 (nB)
1,2
@ )
0.4 0.3 0.4 365 0.3 03 0.3 365 0.3 0.3 03 365
1,1,1
t (MTBE)
(
(
( )
1,1
)
V) (50mm )
(BOD)
(cop)
(n/ml)
(s8)
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24(2012)

[ [ [ 1
01 - 144 -
[ 1 04 - 00 [ [ 1 -
[ 1 [ [ 1
[ [ [ 1
[1 1 107 (m8) [1 () [1 1 (mB)
1,2
@ )
0.3 0.3 0.3 365
1,1,1
t (MTBE)
(
(
( )
1,1
)
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)
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