24(2012) )
[ ] [ ] [ ]
47 - 001 47 - 001 47 003
[ ] 01 - 00 [ ] 03 - 00 [ ] 01 - 00
[ ] [ ] [ ]
[ 1 [ 1 [ ]
1 (n8) [ (n8) [1 1 2569(nd)
<0.0010 1 <0.0010 1 <0.0010 1
<0.0001 1 0.0002 1
<0.001 1 <0.001 1 <0.001 1
<0.005 <0.005 <0.005 4 <0.005 <0.005 <0.005 4 <0.005 1
1,2 <0.0001 1 <0.0001 1
<0.001 1 <0.001 1
Q@ ) <0.005 1 <0.005 1 <0.005 1
<0.001 1 <0.001 1 0.002 1
0.004 1 <0.001 1 0.009 1
0.6 0.4 0.5 361 0.7 05 0.6 365 0.9 0.6 0.7 12
<0.5 <05 <0.5 4 6.4 48 54 4 39 1
1,1,1 <0.001 1 <0.001 1 <0.001 1
t (MTBE) <0.001 1 <0.001 1
( 19 0.9 13 12 16 0.9 12 12
( 1 1 1 4 1 1 1 4 1 1
( ) -17 -19 -18 4 -05 -09 -0.7 4 -23 1
0 0 0 4 0 0 0 4 1 0 4
1,1 <0.0010 1 <0.0010 1
) 29.0 20.0 244 12 29.7 20.4 248 12 310 196 253 12
V) (50mm
(BOD)
(CoD)
(n/nml)
234 195 208 4 80.2 66.4 743 4

(58)




24(2012) )
[ ] [ [ ]
47 003 47 003 47 004
[ ] 02 - 00 [ ] 03 - 00 [ ] 01 - 00
[ ] [ ] [ ]
[ 1 [ [ ]
[1 1 13,615 (mB) [1 (mB) [1 ] 3,273(B)
<0.0010 1 <0.0010 1 <0.0010 1
<0.0001 1 <0.0001 1 <0.0001 1
<0.001 1 <0.001 1 <0.001 1
<0.005 1 <0.005 1 <0.005 1
1,2 <0.0001 1 <0.0001 1
<0.001 1 <0.001 1
Q@ ) <0.005 1 <0.005 1 <0.005 1
<0.001 1 <0.001 1 <0.001 1
0.002 1 0.004 1 <0.001 1
0.8 0.5 0.6 12 0.8 0.6 0.7 12 0.5 0.1 0.3 12
51 1 10 1 59 1
1,1,1 <0.001 1 <0.001 1 <0.001 1
t (MTBE) <0.001 1 <0.001 1
( 02 1
( 1 1 1 1 1 1
( ) -10 1 -18 1 0.1 1
8 0 3 4 0 0 0 4 32 1
1,1 <0.0001 1 <0.0001 1
) 30.5 195 24.7 12 317 192 254 12 295 19.0 242 12
V) (50mm
(BOD)
(CoD)
(n/nml)

(58)




24(2012) )
[ ] [ [ ]
47 004 47 004 47 004
[ ] 02 - 00 [ ] 03 - 00 [ ] 04 - 00
[ ] [ ] [
[ 1 [ [ ]
[1 1 67 (M) [1 ] 169 (mB) [1 ] 947 (B)
<0.0010 1 <0.0010 1 <0.0010 1
<0.0001 1 <0.0002 1 <0.0001 1
<0.001 1 <0.001 1 <0.001 1
<0.005 1 <0.005 1 <0.005 1
1,2 <0.0001 1 <0.0001 1 <0.0001 1
<0.001 1 <0.001 1 <0.001 1
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
0.4 0.1 0.2 12 0.6 03 0.4 12 0.3 0.1 0.2 12
438 1 51 1 20 1
1,1,1 <0.001 1 <0.001 1 <0.001 1
t (MTBE) <0.001 1 <0.001 1 <0.001 1
( 0.6 1 0.6 1 0.3 1
( 1 1 1 1 1 1
( ) 0.1 1 05 1 05 1
32 1 2 1 24 1
1,1 <0.0001 1 <0.0001 1 <0.0001 1
) 29.5 165 232 12 245 20.0 220 12 28.0 19.0 238 12
V) (50mm
(BOD)
(CoD)
(n/nml)

(58)




24(2012) )
[ ] [ ] [ ]
47 004 47 004 47 005
[ ] 05 - 00 [ ] 06 - 00 [ ] 01 - 00
[ ] [ ] [ ]
[ 1 [ 1 [ ]
[1 1 181 (mB) [1 ] 875(n8) [1 ] 28161(mB)
<0.0010 1 <0.0010 1
<0.0001 1 <0.0001 1
<0.001 1 <0.001 1 <0.001 1
<0.005 1 <0.005 1
1,2 <0.0001 1 <0.0001 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
0.6 0.1 0.4 12 0.6 03 0.5 12 0.8 0.6 0.7 12
16 1 0.5 1 18 1
1,1,1 <0.001 1 <0.001 1
t (MTBE) <0.001 1 <0.001 1
( 05 1 10 1 12 1
( 1 1 1 1
( ) 04 1 -10 1 -05 1
4 1 2 1 0 1
1,1 <0.0001 1 <0.0001 1
) 28.0 16.0 220 12 30.0 20.5 25.2 12 310 185 241 365
V) (50mm
(BOD)
(CoD)
(n/nml)

(58)




24(2012)

1

21,755 ()

(m8)

1

1,2

<0.0001
<0.0001
<0.001
<0.005
<0.0001

Q@

<0.001
<0.005

<0.001

e

N

0.7

<0.004

04 0.6
28
<0.001

-

-
N

08

02

05

364

08 02 05

364

(MTBE)

<0.001
19

-09

1,1

)
w)

(50mm

(BOD)

0.0001

LN

35.0

16.0

25.2

364

305 16.9 234

364

/nl)

(58)

(CoD)




24(2012) )
[ ] [ [ ]
47 009 47 009 47 009
[ ] 01 - 02 [ ] 02 - 00 [ ] 03 - 00
[ ] [ ] [ ]
[ 1 [ [ ]
1 1 2514 (nP) [ (n8) [1 ] (8)
<0.0010 1 <0.0010 1 <0.0010 1
<0.0001 1 <0.0001 1 <0.0001 1
<0.001 1 <0.001 1 <0.001 1
<0.005 1 <0.005 1 <0.005 1
1,2 <0.0001 1
<0.001 1
Q@ ) <0.005 1 <0.005 1 <0.005 1
<0.001 1 <0.001 1 <0.001 1
0.002 1 <0.003 1 0.003 1
0.00 1
0.7 0.2 0.4 361 0.9 0.6 0.7 361 0.8 0.5 0.6 361
34 1 15 1 15 1
1,1,1 <0.001 1 <0.001 1 <0.001 1
t (MTBE) <0.001 1
( 14 1 18 1 16 1
( 1 1 1 1 1 1
( ) -03 1 -19 1 -20 1
0 1 0 1 0 1
1,1 <0.0001 1
) 33.6 129 244 361 285 16.0 233 361 270 140 224 361
V) (50mm
(BOD)
(CoD)
(n/nml)

(58)




24(2012)

[ [ [ ]
47 010 47 012 47 012
[ ] 00 - 00 [ ] 01 - 01 [ ] 02 - 02
[ ] [ ] [ ]
[ [ [ ]
1 (n8) [ (n8) [1 ] (8)
<0.0010 1 <0.0002 1 <0.0002 1
<0.0001 1 <0.0001 1 <0.0001 1
<0.001 1 <0.001 1 <0.001 1
<0.005 1 <0.010 1 <0.010 1
1,2
@ ) <0.005 1 0.010 1 0.040 1
<0.001 1 <0.001 1 0.001 1
<0.004 1 0.001 1 0.001 1
0.8 0.4 0.6 365 0.9 03 0.7 12 0.8 0.4 0.7 12
21 1 <15 1 17 1
1,1,1 <0.001 1 <0.001 1 <0.001 1
t (MTBE)
( 18 1 18 1 17 1
( 1 1 1 1 1 1
( ) -20 1 -16 1 -16 1
0 0 0 4 0 1
1,1
) 31.0 175 242 365 285 19.0 24.1 12 28.0 19.0 24.0 12
V) (50mm
(BOD)
(CoD)
(n/nml)

(58)




24(2012) )
[ ] [ [ ]
47 - 013 47 - 015 47 - 016
[ ] 01 - 00 [ ] 01 - 00 [ ] 01 - 00
[ ] [ ] [ ]
[ 1 [ [ ]
1 ] (n8) [ (n8) [1 ] (8)
<0.0002 1 <0.0010 1
<0.0001 1 <0.0001 1
<0.001 1 <0.001 1
<0.010 1 <0.005 1
1,2
@ ) 0.010 1 <0.005 1
<0.001 1 <0.001 1
0.001 1 0.005 1
0.6 1 0.6 04 0.5 12 0.8 0.7 0.8 12
11 1 13 1
1,1,1 <0.001 1 <0.001 1
t (MTBE)
( 18 1 16 1
( 1 1 1 1
( ) -16 1 -22 1
0 1 0 1 1 0 0 4
1,1 <0.0001 1
) 302 19.7 253 12
V) (50mm
(BOD)
(CoD)
(n/nml)

(58)




24(2012) )
[ ] [ ] [ ]
47 017 47 017 47 019
[ ] 71 - 00 [ ] 711 -01 [ ] 01 - 00
[ ] [ ] [
[ 1 [ 1 [ ]
1 ] (n8) [ ] (n8) [1 ] (8)
<0.0010 1 <0.0010 1 <0.0010 1
<0.0001 1 <0.0001 1 <0.0001 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
0.004 1 0.002 1 0.004 1
0.5 0.4 0.5 12 10 0.7 0.8 12 0.5 0.3 04 12
1.0 1 13 1 0.5 1
1,1,1 <0.001 1 <0.001 1 <0.001 1
t (MTBE)
( 16 1 16 1 16 1
( 1 1 1 1 1 1
( ) -20 1 -23 1 -14 1
0 0 0 4 0 0 0 4 0 1
1,1
) 31.0 20.0 25.0 12 30.0 21.0 251 12
V) (50mm
(BOD)
(CoD)
(n/nml)

(58)




24(2012) )
[ ] [ ] [ ]
47 019 47 020 47 021
[ ] 02 - 00 [ ] 01 - 01 [ ] 01 - 00
[ [ [ ]
[ 1 [ 1 [ ]
1 (n8) [ (n8) [1 ] 336(m)
<0.0010 1 <0.0010 1 <0.0010 1
0.0001 1 <0.0001 1 <0.0001 1
<0.001 1 <0.001 1 <0.001 1
<0.005 1 <0.005 1
1,2 <0.0001 1 <0.0001 1 <0.0001 1
<0.001 1 0.000 1 0.001 1
Q@ ) <0.005 1 <0.005 1 <0.005 1
<0.001 1 <0.001 1 <0.001 1
<0.002 1 <0.003 1 <0.001 1
0.5 0.3 0.3 12 0.7 02 0.5 12 0.6 0.3 04 365
0.9 1 0.9 1 15 1
1,1,1 <0.001 1 0.000 1 <0.001 1
t (MTBE) <0.001 1 0.000 1 <0.001 1
( 16 1 15 1 0.4 1
( 1 1 1 1
( ) -0.7 1 -19 1 -08 1
0 1 4 0 0 4 2 1
1,1 <0.0001 1 <0.0001 1 <0.0001 1
) 300 210 254 12
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)

10



24(2012)

[ [ ] [ ]
47 021 47 022 47 024
[ ] 02 - 00 [ ] 01 - 01 [ ] 01 - 01
[ ] [ ] [ ]
[ [ 1 [ ]
[1 (mB) [1 ] 17,018(nB) [1 ] 18,970(mB)
<0.0010 1 <0.0010 1 <0.0010 1
<0.0001 1 <0.0001 1 0.0002 1
<0.001 1 <0.001 1 <0.001 1
<0.005 1 <0.005 1 <0.005 1
1,2 <0.0001 1 <0.0001 1
0.001 1 <0.001 1
Q@ ) <0.005 1 <0.005 1 <0.005 1
<0.001 1 <0.001 1 <0.001 1
0.001 1 0.003 1 <0.001 1
0.7 0.4 0.5 365 0.8 04 0.6 12 04 0.2 04 13
1.0 1 0.9 1 41 1
1,1,1 <0.001 1 <0.000 1 <0.001 1
t (MTBE) <0.001 1 <0.001 1
( 0.6 1 17 1 0.8 1
( 1 1 1 1 1 1
( ) -13 1 -19 1 0.1 1
0 1 0 0 0 4 1 0 <1 4
1,1 <0.0001 1 <0.0001 1
) 31.0 21.0 25.0 12 29.0 170 233 12 314 23.0 251 13
V) (50mm
(BOD)
(CoD)
(n/nml)
169.0 154.0 161.0 12
(8S)
54.1 475 51.0 12

11



24(2012)

[ [ ] [ ]
47 024 47 024 47 025
[ ] 02 - 01 [ ] 03 - 01 [ ] 01 - 00
[ ] [ ] [ ]
[ [ 1 [ ]
1 1 1717 (nd) [ 1 2,424 (n8) [1 ] (8)
<0.0010 1 <0.0010 1 <0.0001 1
0.0002 1 0.0002 1 <0.0001 1
<0.001 1 <0.001 1 <0.001 1
<0.005 1 <0.005 1 <0.005 1
1,2 <0.0001 1 <0.0001 1
<0.001 1 <0.001 1
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 0.002 1
0.4 0.4 0.4 13 03 02 0.3 13 0.7 0.6 0.6 12
45 1 22 1 0.9 1
1,1,1 <0.001 1 <0.001 1 <0.001 1
t (MTBE) <0.001 1 <0.001 1
( 05 1 0.5 1 18 1
( 1 1 1 1 1 1
( ) 0.1 1 -04 1 -19 1
4 0 <1 4 1 0 <1 4 0 0 0 4
1,1 <0.0001 1 <0.0001 1
) 30.7 220 253 13 320 18.0 254 13 310 21.0 253 12
V) (50mm
(BOD)
(CoD)
(n/nml)
155.0 136.0 149.0 12 79.0 68.0 720 12
(8S)
453 36.1 40.7 12 128 8.1 10.0 12

12



24(2012) )
[ ] [ [ ]
47 025 47 029 47 030
[ ] 02 - 00 [ ] 01 - 00 [ ] 01 - 00
[ ] [ ] [ ]
[ 1 [ [ ]
1 (n8) [ 1 12641(n8) [1 ] (8)
<0.0001 1 <0.0010 1 <0.0010 1
<0.0001 1 <0.0001 1 0.0001 1
<0.001 1 <0.001 1 <0.001 1
<0.005 1 <0.005 1 <0.005 1
1,2 <0.0001 1 <0.0001 1
<0.001 1 <0.001 1
Q@ ) <0.005 1 <0.005 1 <0.005 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 0.004 1 <0.001 1
0.5 0.3 0.4 12 0.2 01 0.1 12 0.8 0.4 0.6 362
24 1 0.6 1 30 1
1,1,1 <0.001 1 <0.001 1 <0.001 1
t (MTBE) <0.001 1 <0.001 1
( 15 1 16 1 12 1
( 1 1 1 1 1 1
( ) -0.7 1 -18 1 -09 1
0 0 0 4 7 1 0 1
1,1 <0.0001 1 <0.0001 1
) 30.0 21.0 252 12 33.2 20.0 21.7 12 33.0 165 251 362
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)

13



24(2012) )
[ ] [ ] [ ]
47 030 47 032 47 032
[ ] 02 - 00 [ ] 01 - 00 [ ] 02 - 00
[ ] [ ] [ ]
[ 1 [ 1 [ ]
1 (n8) [ ] (n8) [1 ] (8)
<0.0010 1 <0.0010 1 <0.0010 1
<0.0001 1 <0.0001 1 <0.0001 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
0.002 1 0.002 1 <0.001 1
0.9 0.6 0.7 362 0.9 0.6 0.8 12 0.9 0.4 0.7 12
0.6 1 14 1 11 1
1,1,1 <0.001 1 <0.001 1 <0.001 1
t (MTBE)
( 16 1 17 1 10 1
( 1 1 1 1 1 1
( ) -21 1 -19 1 -10 1
0 1 6 0 0 4 0 0 0 4
1,1
) 320 154 24.7 362 31.0 20.0 26.0 12 30.0 20.0 26.0 12
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)

14



24(2012)

[ [ [
47 - 033 47 - 033 47 - 034
[ ] 01 - 00 [ ] 02 - 00 [ ] 01 - 00
[ ] [ ] [ ]
[ [ [
[1 1 360 (nB) [1 ] 2,805(mB) [1 ] 37 ()
<0.0010 1 <0.0001 1 0.0010 1
0.0001 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 0.003 1
0.001 1 0.005 1 0.011 1
0.9 0.1 0.2 12 0.8 <02 0.4 12 0.7 0.3 0.5 12
14 1 17 1 17 1
1,1,1 <0.001 1 <0.001 1 <0.001 1
t (MTBE)
( 25 1 27 1
( 1 1 1 1 1 1
( ) -19 1 -21 1 -21 1
0 1 15 0 4 4
1,1 <0.0010 1
) 29.5 19.0 245 13 315 19.0 264 12 320 18.0 27.0 12
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)

15



24(2012) )
[ ] [ ] [ ]
47 034 47 - 034 47 034
[ ] 02 - 00 [ ] 03 - 00 [ ] 04 - 00
[ ] [ ] [ ]
[ 1 [ 1 [ ]
[1 1 2,404 (mB) [1 ] 293(n8) [1 ] 1,065 (mB)
<0.0010 1 0.0010 0.0010 0.0010 12 0.0001 1
0.0001 1 0.0001 1 0.0001 1
0.001 1 0.001 1 0.001 1
<0.005 1 0.005 1 0.005 1
1,2 <0.0001 1 0.0001 1 0.0001 1
0.001 1 0.001 1 0.001 1
2 ) 0.005 1 0.005 1 0.005 1
0.001 1 0.001 1 0.001 1
0.001 1 0.002 1 0.001 1
0.7 0.4 0.5 12 0.7 02 0.4 12 0.7 0.4 0.5 12
1,1,1 0.001 1 0.001 1
t (MTBE) 0.001 1 0.001 1
( 10 1 14 1
( 1 1 1 1
( ) 0.1 1 0.1 1
30 6 18 4 2 0 1 4
1,1 0.0001 1 0.0001 1 0.0001 1
) 28.0 18.0 235 12 320 18.0 254 12 310 18.0 24.0 12
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)

16



24(2012) )
[ ] [ [
47 035 47 035 47 035
[ ] 01 - 00 [ ] 02 - 01 [ ] 03 - 02
[ ] [ ] [
[ 1 [ [
[1 1 1,546 (1mB) [1 ] 1,380 (mB) [1 ] 130(rB)
<0.0010 1 <0.0010 1 <0.0010 1
<0.0001 1
<0.001 1 <0.001 1 <0.001 1
<0.005 1 <0.005 1 <0.005 1
1,2 <0.0001 1
<0.000 1
Q@ ) <0.005 1 <0.005 1 <0.005 1
0.001 1 <0.001 1 <0.001 1
0.006 1 <0.001 1 <0.001 1
0.5 0.4 0.4 4 0.6 03 0.4 4 0.3 0.2 0.2 4
1.0 1 0.8 1 <6.2 1
1,1,1 <0.000 1 <0.000 1 <0.000 1
t (MTBE) <0.000 1
( 32 1 10 1 0.3 1
( 1 1 1 1 1 1
( ) -10 1 -15 1 -08 1
15 0 4 4 4 2 2 4 24 0 8 4
1,1 <0.0001 1
) 31.0 18.0 25.0 14 29.5 175 238 13 28.0 19.0 238 12
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)

17



