26(2014)

[ [ 1 [ 1
47 001 47 - 001 47 003
[ ] 01 - 00 [ ] 03 - 00 [ ] 01 - 00
[ 1 [ 1 [ 1
[ [ 1 [ 1
1 () [ (m8) [1 1 2560(m8)
<0.0010 1 <0.0010 1 <0.0010 1
<0.0001 1 <0.0001 1
<0.001 1 <0.001 1 <0.001 1
1,2 <0.0001 1 <0.0001 1
<0.001 1 <0.001 1
(¢ ) <0.005 1 <0.005 1 <0.005 1
<0.001 1 <0.001 1 0.002 1
0.002 0.001 0.001 4 <0.001 <0.001 <0.001 4 0.009 1
0.7 05 0.6 363 0.7 0.4 0.6 363 0.9 0.7 0.7 12
11 <05 0.7 4 6.6 37 4.8 4 31 1
1,1,1 <0.001 1 <0.001 1 <0.001 1
t (MTBE) <0.001 1 <0.001 1
( 16 0.8 12 12 18 12 15 12
( 1 1 1 4 1 1 1 4 1 1
( ) -12 -2.0 -16 4 -05 -11 -0.8 4 -19 1
0 0 0 4 0 0 0 4 1 0 0 4
1,1 <0.0001 1 <0.0001 1
) 29.0 200 243 12 29.0 19.9 245 12 330 145 247 12
(BOD)
(CoD)
) (50mm
(ES))
(n/ml)
29.3 20.0 241 4 86.1 50.0 67.4 4




26(2014) )
[ 1 [ [ 1
47 003 47 003 47 004
[ ] 02 - 00 [ ] 03 - 00 [ ] 01 - 00
[ 1 [ 1 [
[ 1 [ [ 1
[1 1 13,473 (B) [1 (B) [1 I 3,260 (rB)
<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
1,2 <0.0001 1 <0.0001 1
<0.001 1 <0.001 1
(@ ) <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
07 05 05 12 0.8 05 06 12 05 02 03 12
44 1 12 1 75 1
1,1,1 <0.001 1 <0.001 1 <0.001 1
t (MTBE) <0.001 1 <0.001 1
( 05 1
( 1 1 1 1 1 1
( ) -04 1 -11 1 0.2 1
0 0 0 4 0 0 0 4 64 1
1,1 <0.0001 1 <0.0001 1
) 28.2 178 24.0 12 325 170 255 12 30.0 195 24.0 12
(BOD)
(CoD)
) (50mm
(8S)

(n/ml)




26(2014) )
[ 1 [ [ 1
47 004 47 004 47 004
[ ] 02 - 00 [ ] 03 - 00 [ 1 04 - 00
[ [ 1 [ 1
[ 1 [ [ 1
[1 1 73 (nB) [1 ] 176 () [1 I 1,055 (nB)
<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
1,2 <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
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
05 01 03 12 0.7 0.2 05 12 04 0.1 03 12
05 1 48 1 13 1
1,1,1 <0.001 1 <0.001 1 <0.001 1
t (MTBE) <0.001 1 <0.001 1 <0.001 1
( 13 1 05 1 <0.3 1
( 1 1 1 1 1 1
( ) 0.1 1 0.7 1 05 1
10 1 18 1 6 1
1,1 <0.0001 1 <0.0001 1 <0.0001 1
) 245 19.0 216 12 30.0 18.0 235 12
(BOD)
(CoD)
) (50mm
(8S)

(n/ml)




26(2014) )
[ 1 [ [ 1
47 004 47 004 47 005
[ ] 05 - 00 [ ] 06 - 00 [ ] 01 - 00
[ 1 [ 1 [ 1
[ 1 [ [ 1
[1 1 178 (B) [1 ] 995 (1rB) [1 I 29,096 (nB)
<0.0010 1 <0.0010 1
<0.0001 1 <0.0001 1
<0.001 1 <0.001 1 <0.001 1
1,2 <0.0001 1 <0.0001 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
0.7 02 05 12 09 0.4 06 12 038 05 0.6 12
48 1 48 1 18 1
1,1,1 <0.001 1 <0.001 1
t (MTBE) <0.001 1 <0.001 1
( 05 1 05 1 24 1
( 1 1 1 1
( ) 0.7 1 0.7 1 -06 1
18 1 18 1 0 1
1,1 <0.0001 1 <0.0001 1
) 245 19.0 216 12 30.0 195 25.0 12 264 224 24.0 365
(BOD)
(CoD)
) (50mm
(8S)

(n/ml)




26(2014)
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(BOD)
(CoD)
(50mm

32.0

18.0 255

-
N

33.6

18.0 25.3
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28.8 16.0 22.8

363

(ED)

(n/ml)




26(2014) )
[ 1 [ [ 1
47 009 47 009 47 009
[ ] 01 - 02 [ ] 02 - 00 [ ] 03 - 00
[ 1 [ 1 [ 1
[ 1 [ [ 1
1 1 2425(m) [1 () [1 1 ()
<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
1,2 <0.0001 1
<0.001 1
(@ ) <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
0.00 1
0.7 03 05 362 0.9 0.7 0.8 362 0.9 05 0.8 362
28 1 09 1 24 1
1,1,1 <0.001 1 <0.001 1 <0.001 1
t (MTBE) <0.001 1
( 09 1 12 1 08 1
( 1 1 1 1 1 1
( ) -02 1 -17 1 -18 1
<2 1 0 1 0 1
1,1 <0.0001 1 <0.0001 1 <0.0001 1
) 325 19.0 253 362 29.1 18.0 235 362 28.2 165 22.7 362
(BOD)
(CoD)
) (50mm
(8S)

(n/ml)




26(2014) )
[ 1 [ [ 1
47 - 010 47 - 012 47 - 012
[ ] 00 - 00 [ ] o1 - 01 [ ] 02 - 02
[ 1 [ 1 [ 1
[ 1 [ [ 1
1 () [ (m8) [1 1 ()
<0.0010 1 <0.0002 1 <0.0002 1
<0.0002 1 <0.0001 1 <0.0001 1
<0.001 1 <0.001 1 <0.001 1
1,2
(@ ) <0.010 1 0.020 1 <0.010 1
<0.001 1 <0.002 1 0.001 1
<0.001 1 0.002 1 0.003 1
0.8 05 0.6 365 0.8 0.7 0.8 12 0.8 05 0.8 12
<1.0 1 22 1 19 1
1,1,1 <0.001 1 <0.001 1 <0.001 1
t (MTBE)
( 17 1 17 1 1.3 1
( <1 1 1 1 1 1
( ) -11 1 -12 1 -11 1
1 1 0 1
1,1
) 31.0 18.0 22.7 365 30.0 19.0 24.0 12 30.0 19.0 24.0 12
(BOD)
(CoD)
) (50mm
(8S)

(n/ml)




26(2014) )
[ 1 [ [ 1
47 - 013 47 - 015 47 - 016
[ ] 01 - 00 [ ] 01 - 00 [ ] 01 - 00
[ 1 [ 1 [ 1
[ 1 [ [ 1
1 1 () [ (m8) [1 1 ()
<0.0002 1 <0.0010 1
<0.0000 1 <0.0001 1
<0.001 1 <0.001 1
1,2
(] ) <0.010 1 <0.005 1
<0.001 1 <0.001 1
0.003 1 0.003 1
06 1 0.7 05 07 12 09 04 038 12
25 1 11 1
1,1,1 <0.000 1 <0.001 1
t (MTBE)
( 21 1 15 1
( 1 1 1 1
( ) -10 1 -13 1
0 1 0 1 4 0 <1 4
1,1 <0.0001 1
() 30.2 203 25.0 12
(BOD)
(CoD)
) (50mm
(8S)

(n/ml)




26(2014) )
[ 1 [ [ 1
47 - 017 47 - 017 47 - 019
[ ] 71 - 00 [ ] 71 - 01 [ ] 01 - 00
[ 1 [ 1 [ 1
[ 1 [ [ 1
1 () [ (m8) [1 1 ()
<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
1,2
(@ ) <0.005 1 <0.005 1 <0.005 1
<0.001 1 <0.001 1 <0.001 1
0.004 1 0.001 1 0.002 1
0.7 05 06 12 10 0.7 09 12 06 03 05 12
09 1 18 1 <0.5 1
1,1,1 <0.000 1 <0.000 1 <0.001 1
t (MTBE)
( 16 1 17 1 14 1
( 1 1 1 1 1 1
( ) -11 1 -14 1 -09 1
0 0 0 4 1 0 0 4 0 1
1,1
) 31.0 185 246 12 29.5 198 25.1 12
(BOD)
(CoD)
) (50mm
(8S)

(n/ml)




26(2014) )
[ 1 [ 1 [ 1
47 019 47 020 47 021
[ ] 02 - 00 [ ] o1 - 01 [ ] 01 - 00
[ [ [
[ 1 [ 1 [ 1
1 () [ (m8) [1 1 330(n®)
<0.0010 1 <0.0010 1 <0.0010 1
0.0003 1 <0.0002 1 <0.0001 1
0.001 1 <0.001 1 <0.001 1
1,2 <0.0001 1 <0.0001 1
<0.001 1 0.001 1
(¢ ) <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
05 03 04 12 0.9 04 07 12 0.7 0.2 04 365
22 1 0.5 1 13 1
1,1,1 <0.001 1 <0.001 1 <0.001 1
t (MTBE) <0.001 1 <0.001 1
( 16 1 21 1 0.6 1
( 1 1 <1 1 1 1
( ) 0.1 1 -15 1 -09 1
2 1 0 1 0 1
1,1 <0.0001 1 <0.0001 1
() 310 20.0 263 12
(BOD)
(CoD)
) (50mm
(ES))
(n/ml)

10



26(2014) )
[ 1 [ 1 [
47 021 47 022 47 024
[ ] 02 - 00 [ ] o1 - 01 [ ] 01 - 01
[ 1 [ [ 1
[ 1 [ 1 [
[1 (mB) [1 ] 17,198(nB) [1 I 18,699(nB)
<0.0001 1 <0.0010 1 <0.0010 1
<0.0001 1 0.0002 1 0.0002 1
<0.001 1 <0.001 1 <0.001 1
1,2 <0.0001 1 <0.0001 1
0.001 1 <0.001 1
(¢ ) <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 04 05 365 0.7 0.6 0.6 12 0.4 03 0.3 13
0.9 1 11 1 24 1
1,1,1 <0.001 1 <0.001 1 <0.001 1
t (MTBE) <0.001 1 <0.001 1
( 0.7 1 16 1 03 1
( 1 1 <1 1 1 1
( ) -12 1 -11 1 0.2 1
0 1 0 0 0 4 0 0 0 4
1,1 <0.0001 1 <0.0001 1
) 330 210 278 12 285 230 255 13
(BOD)
(CoD)
) (50mm
(ES))
(n/ml)
165.0 152.0 158.0 12
58.2 471 513 12

11



26(2014)

[ [ 1 [ 1
47 024 47 024 47 025
[ ] 02 - 01 [ ] 03 - 01 [ ] 01 - 00
[ 1 [ 1 [
[ [ 1 [ 1
1 1 1839(m8) [ 1 2,282(m) [1 1 ()
<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
1,2 <0.0001 1 <0.0001 1
<0.001 1 <0.001 1
(¢ ) <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
05 03 04 13 04 0.1 02 13 0.7 0.6 0.6 12
5.7 1 0.9 1 10 1
1,1,1 <0.001 1 <0.001 1 <0.001 1
t (MTBE) <0.001 1 <0.001 1
( 03 1 03 1 14 1
( 1 1 1 1 1 1
( ) 0.1 1 -02 1 -16 1
1 0 0 4 44 0 15 4 2 0 0 4
1,1 <0.0001 1 <0.0001 1
) 295 225 25.0 13 305 18.0 25.0 13 29.0 18.0 243 12
(BOD)
(CoD)
) (50mm
(ES))
(n/ml)
157.0 127.0 149.0 12 69.0 28.0 62.0 12
645 434 48.9 12 9.4 25 77 12

12



26(2014)

00
(mB) 12,523(nB) (m8)

<0.0010 1 <0.0010 <0.0010 1
0.0001 1 <0.0001 <0.0002 1
<0.001 1 <0.001 <0.001 1
1,2 <0.0001 1 <0.0002 1
<0.001 1 <0.001 1
(@ ) <0.005 1 <0.005 <0.010 1

<0.001 <0.001 <0.001

0.001 0.006 <0.001
04 04 12 03 0.6 362
26 1 09 1 55 1
1,1,1 <0.001 1 <0.001 1 <0.001 1
t (MTBE) <0.001 1 <0.001 1
( 18 1 21 1 1.6 1
( 1 1 1 1 <1 1
( ) -06 1 -10 1 -07 1
0 0 4 1 4 1 4
1,1 <0.0001 1 0.0002 1
) 18.0 243 12 26.1 24.0 362

(BOD)
(CoD)
) (50mm
(8S)

(n/ml)




26(2014)

[ [ [ 1
47 - 030 47 - 032 47 - 032
[ ] 02 - 00 [ ] 01 - 00 [ ] 02 - 00
[ 1 [ 1 [ 1
[ [ [ 1
1 () [ (m8) [1 1 ()
<0.0010 1 <0.0010 1 <0.0010 1
<0.0002 1 <0.0001 1 <0.0001 1
<0.001 1 <0.001 1 <0.001 1
1,2
(¢ ) <0.010 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
09 0.6 0.7 362 0.6 05 0.6 12 <0.6 <03 <05 12
18 1 0.9 1 0.5 1
1,1,1 <0.001 1 <0.000 1 <0.000 1
t (MTBE)
( 13 1 12 1 0.6 1
( <1 1 1 1 1 1
( ) -12 1 -15 1 -10 1
0 0 <0 4 0 0 0 4 1 0 0 4
1,1
) 30.0 16.0 240 362 310 210 26.0 12 310 18.0 25.0 12
(BOD)
(CoD)
) (50mm
(ES))
(n/ml)

14



26(2014) )
[ 1 [ [ 1
47 - 033 47 - 033 47 - 034
[ ] 01 - 00 [ ] 02 - 00 [ ] 01 - 00
[ 1 [ 1 [ 1
[ 1 [ [ 1
[1 1 360 (mB) [1 ] 2,663 () [1 I 19 (nB)
<0.0010 1 <0.0001 1 0.0010 1
0.0001 1
<0.001 1 <0.001 1 0.001 1
1,2
(¢ ) <0.005 1 <0.005 1 0.005 1
0.001 1 <0.001 1 0.001 1
0.005 1 0.005 1 0.001 1
04 0.2 03 12 05 0.2 04 12 1.0 0.7 09 12
29 1 0.9 1 4.8 1
1,1,1 <0.001 1 <0.001 1 0.001 1
t (MTBE)
( 23 1 24 1
( 1 1 1 1 1 1
( ) -17 1 -16 1 -24 1
0 1 0 0 0 4
1,1
) 305 18.0 289 12 310 17.0 242 12
(BOD)
(CoD)
) (50mm
(ES))
(n/ml)

15



26(2014) )
[ 1 [ [ 1
47 034 47 - 034 47 034
[ ] 02 - 00 [ ] 03 - 00 [ 1 04 - 00
[ 1 [ 1 [ 1
[ 1 [ [ 1
[1 1 1,413 (nB) [1 ] 226 (1B) [1 I 419 (nB)
0.0010 1 0.0010 0.0010 0.0010 12 0.0010 1
0.0001 1 0.0001 1 0.0001 1
0.001 1 0.001 1 0.001 1
1,2 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
0.001 1 0.001 1 0.001 1
0.001 1 0.001 1 0.001 1
12 07 09 12 10 0.2 06 12 1.0 02 0.7 12
86 1 13 1
1,1,1 0.001 1 0.001 1 0.001 1
t (MTBE) 0.001 1 0.001 1 0.001 1
( 04 1 05 1 1.0 1
( 1 1 1 1 1 1
( ) 0.2 1 -05 1 -01 1
2 0 1 4 1 0 0 4 0 0 0 4
1,1 0.0001 1 0.0001 1 0.0001 1
) 28.0 19.0 239 12 34.0 20.0 26.5 12 320 18.0 24.0 12
(BOD)
(CoD)
) (50mm
(8S)
(n/ml)

16



26(2014) )
[ 1 [ [ 1
47 - 034 47 - 035 47 - 035
[ ] 05 - 00 [ ] 01 - 00 [ ] 02 - 01
[ 1 [ 1 [ 1
[ 1 [ [ 1
[1 1 630 (B) [1 ] 1,506 (nB) [1 I 1,342 (n8)
0.0010 1 <0.0010 1 <0.0010 1
0.001 1 <0.001 1 <0.001 1
1,2
(¢ ) 0.005 1 <0.005 1 <0.005 1
0.001 1 0.001 1 <0.001 1
0.001 1 0.006 1 <0.001 1
1.2 05 0.8 17 0.8 0.1 04 14 0.6 0.2 04 4
20 1 2.6 1 13 1
1,1,1 0.001 1 <0.000 1 <0.000 1
t (MTBE)
( 2.3 1 37 1 14 1
( 1 1 1 1 1 1
( ) -19 1 -08 1 -20 1
0 0 0 4 0 0 0 4 2 0 0 4
1,1
) 330 19.0 242 17 320 16.5 253 14 305 155 234 12
(BOD)
(CoD)
) (50mm
(ES))
(n/ml)

17



26(2014)
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18



