25(2013) )
]
16 002 16 002 16 002
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ ] [ ] [ ]
[ ] [ [
[ ] 665 (8) [ (8) [1 (n8)
<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
0.004 1 0.004 1 0.005 1
<1.00 1 <1.00 1 <1.00 1
0.6 0.4 0.5 12 0.6 0.4 0.5 12 0.7 0.4 0.5 12
23 1 23 1 2.8 1
1,1,1 <0.030 1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( 0.9 1 0.9 1 16 1
( <1 1 <1 1 2 1
( ) 17 1 17 1 25 1
0 1 0 1 0 1
1,1 <0.0010 1 <0.0010 1 <0.0010 1
) 237 5.0 146 12 23.7 5.0 146 12 251 6.5 158 12
(BOD)
(CoD)
vy (50mm
)

(n/ml)




25(2013)

[ 1 [ [ 1
16 - 003 16 - 003 16 - 003
[ ] 01 - 01 [ ] 01 - 02 [ ] 01 - 03
[ ] [ ] [ 1
[ [ [ ]
[1 ] 50 (nB) [1 1 97 (nB) [1 1 147 (nB)
1,2
Q@ )
0.6 04 0.5 12 0.6 04 0.5 12 0.6 04 0.5 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 175 1.0 127 12 175 1.0 127 12 175 1.0 127 12
(BOD)
(CoD)
vy (50mm )
(8S)

(n/ml)




25(2013)

[ 1 [ [ 1
16 - 003 16 - 003 16 - 003
[ ] 02 - 01 [ ] 02 - 02 [ ] 02 - 03
[ ] [ ] [ 1
[ [ [ ]
1 1 94 () [1 1 36 (n8) [1 1 ()
1,2
Q@ )
0.5 0.2 04 12 05 0.2 04 12 0.5 0.2 04 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 17.0 130 148 12 17.0 13.0 148 12
(BOD)
(CoD)
vy (50mm )
(8S)

(n/ml)




25(2013)

(m8)

(m8)

] 100538 (8)

1,2

<0.0015
<0.0002
<0.001
<0.005
<0.0004

(@

<0.040
<0.010
<0.06
<0.06
<0.001

1,1,1

0.7

04

0.6

12

0.6

05

0.6

12

<0.002
0.00
04 02 03 1
26
<0.030

i G i i i i L il

N

~~

(VTBE)

<0.002
<0.3

3

-17

3

1,1

)

(BOD)
(CoD)

195

45

119

12

21.0

45

121

12

G

<0.0100
237 52 143 12

w)
)

(50mm

(n/ml)

220 125 18.0 12




25(2013)

1 2364 (nd)

1 2184(nd)

1 3078(md)

1,2

<0.0015
<0.0002
<0.001
<0.005
<0.0004

(@

<0.040
<0.010
<0.06
<0.06
<0.001

1,1,1

04

02

03

12

04

03

03

12

<0.002

0.00

04 02 04
29.0

<0.030

i G i i i i L il

-
N

~~

(VTBE)

<0.002
0.8

<1
-17
16

1,1

)

(BOD)
(CoD)

26.7

55

172

12

24.7

6.1

165

12

<0.0100
234 70 158

G

w)
)

(50mm

(n/ml)

46.7

428

445

12

36.8

323

34.3

12




25(2013)

1 1597 (n®)

1

1,753 (n8)

1 1226(n®)

1,2

<0.0015
<0.0002
<0.001
<0.005
<0.0004

(@

<0.040
<0.010
<0.06
<0.06
<0.001

1,1,1

04

03

03

12

03

<0.002

0.00

02 03
35

<0.030

i G i i

04 02 03

12

~~

(VTBE)

<0.002
<0.3

2

-12

2

1,1
(@)

(BOD)
(CoD)

26.6

70

16.6

12

240

<0.0100
3.0 144

I

240 8.0 156

12

w)
)

(50mm

(n/ml)




25(2013)

1

467 ()

1

5271 ()

1 2748(mB)

1,2

<0.0015
<0.0002
<0.001
<0.005
<0.0004

(@

<0.040
<0.010
<0.06
<0.06
<0.001

1,1,1

04

02

03

12

04

<0.002

0.00

03 04
74

<0.030

i G i i

-
N

05 03 04

12

~~

(VTBE)

<0.002
<0.3

3

-2.0

2

1,1
(@)

(BOD)
(CoD)

270

8.0

175

12

240

<0.0100
120 16.9

I

21.0 9.0 159

12

w)
)

(50mm

(n/ml)




25(2013)

1

669 (8)

1

1,749 (n8)

1 3371(m)

1,2

<0.0015
0.0003
<0.001
<0.005
<0.0004

(@

<0.040
<0.010
<0.06
<0.06
<0.001

1,1,1

04

<0.002

0.00

03 03
30

<0.030

i i L

03

03

03

12

04 02 03

12

~~

(VTBE)

<0.002
08

<1
-0.8

1

1,1
(@)

(BOD)
(CoD)

250

<0.0100
6.5 153

B

29.5

55

16.7

12

245 71 157

12

w)
)

(50mm

(n/ml)




25(2013)

[ 1 [ [ 1
16 - 004 16 - 004 16 - 004
[ 1 17 - 00 [ ] 18 - 00 [ ] 19 - 00
[ ] [ ] [ 1
[ [ [ ]
[1 ] 2,072 () [1 1 995 (B) [1 1 62 (B)
1,2
Q@ )
0.5 03 0.3 12 05 03 04 12 0.5 0.3 0.3 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 26.5 10.0 16.2 12 255 47 15.2 12 21.0 40 130 12
(BOD)
(CoD)
vy (50mm )
(8S)

(n/ml)




25(2013)

[ 1 [ [ 1
16 - 004 16 - 004 16 - 004
[ 1 22 - 00 [ 1 27 - 00 [ ] 28 - 00
[ ] [ ] [ 1
[ [ [ ]
1 1 8 (m8) [1 1 23 () [1 1 124(n®)
1,2
Q@ )
04 0.2 0.3 12 04 03 0.3 12 0.4 0.2 0.3 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 25.0 40 148 12 24.8 6.0 144 12 225 6.0 138 12
(BOD)
(CoD)
vy (50mm )
(8S)
(n/ml)

10



25(2013)

[ 1 [ [ 1
16 - 004 16 - 004 16 - 004
[ 1 29 - 00 [ ] 30 - 00 [ ] 31 - 00
[ ] [ ] [ 1
[ [ [ ]
[1 ] 117 (nB) [1 1 461 (nB) [1 1 11 (nB)
1,2
Q@ )
04 0.2 0.3 12 0.4 0.2 0.3 12 04 0.3 0.3 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 19.7 7.0 132 12 215 4.0 127 12 230 4.0 131 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

11



25(2013)

[ 1 [ [ 1
16 - 004 16 - 004 16 - 004
[ 1 32 - 00 [ ] 33 - 00 [ 1 34 - 00
[ ] [ ] [ 1
[ [ [ ]
[1 ] 5 () [1 ] 33(nB) [1 1 2,288(mB)
1,2
Q@ )
04 0.2 0.3 12 0.8 0.1 04 12 05 0.1 0.3 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 248 3.0 137 12 25.0 2.0 118 12 245 6.9 139 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

12



25(2013)

[ 1 [ [ 1
16 - 004 16 - 004 16 - 004
[ ] 35 - 00 [ ] 36 - 00 [ ] 38 - 00
[ ] [ ] [ 1
[ [ [ ]
[1 ] 617 (n8) [1 ] 23 (mB) [1 1 12 (mB)
1,2
Q@ )
04 0.2 0.3 12 0.4 0.2 0.3 12 04 0.2 0.3 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 30.0 59 165 12 225 5.0 144 12 254 4.0 16.1 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

13



25(2013)

[ 1 [ [ 1
16 - 004 16 - 004 16 - 004
[ 1 42 - 00 [ 1 43 - 00 [ 1 44 - 00
[ ] [ ] [ 1
[ [ [ ]
1 1 10 (m8) [1 1 19 () [1 1 14(m)
1,2
Q@ )
04 0.2 0.3 12 04 0.2 0.3 12 0.5 0.3 04 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 26.2 24 15.1 12 245 40 153 12 26.1 20 139 12
(BOD)
(CoD)
vy (50mm )
(8S)
(n/ml)

14



25(2013)

[ 1 [ [ 1
16 - 004 16 - 004 16 - 004
[ 1 45 - 00 [ 1 46 - 00 [ ] 48 - 00
[ ] [ ] [ 1
[ [ [ ]
1 1 14 () [1 1 16 () [1 1 13(mB)
1,2
Q@ )
0.5 0.1 0.3 12 04 0.2 0.3 12 0.5 0.1 0.3 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 285 32 15.8 12 25.2 25 14.8 12 26.2 45 15.6 12
(BOD)
(CoD)
vy (50mm )
(8S)
(n/ml)

15



25(2013)

1

551 (178)

1

8(8)

1 39 ()

1,2

<0.0015
<0.0002
<0.001
0.013
<0.0004

(@

<0.040
<0.010
<0.06
<0.06
<0.001

1,1,1

05

<0.002

0.00

0.1 03
30

<0.030

i i L

03

02

03

12

04 0.1 03

12

~~

(VTBE)

<0.002
13

<1
-0.7

0

1,1
(@)

(BOD)
(CoD)

230

<0.0100
4.0 136

B

20.5

45

134

12

22.7 45 141

12

w)
)

(50mm

(n/ml)

16



25(2013)

1

286 (11B)

1

41 (mB)

1 56 (rB)

1,2

<0.0015
<0.0002
<0.010
<0.005
<0.0004

(@

<0.040
<0.010
<0.06
<0.06
<0.001

1,1,1

05

<0.002

0.00

02 04
26

<0.030

i i L

-
N

05

03

04

12

05 03 04

12

~~

(VTBE)

<0.002
<0.3

3

-2.2

0

1,1
(@)

(BOD)
(CoD)

203

<0.0100
6.5 137

B

219

55

129

12

195 48 126

12

w)
)

(50mm

(n/ml)

17



25(2013)

[ 1 [ [ 1
16 - 004 16 - 004 16 - 005
[ ] 57 - 00 [ ] 58 - 00 [ ] 01 - 01
[ ] [ ] [ 1
[ [ [ ]
[1 ] 56 (mB) [1 ] 33(nB) [1 1 564 (mB)
1,2
Q@ )
04 0.1 0.3 12 0.4 0.2 0.3 12 0.7 0.2 0.5 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 241 47 14.0 12 230 36 141 12 307 01 141 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

18



25(2013)

[ 1 [ [ 1
16 - 005 16 - 005 16 - 005
[ ] 02 - 01 [ ] 03 - 01 [ ] 04 - 01
[ ] [ ] [ 1
[ [ [ ]
[1 1 40,000 (n8) [1 ] 40,000(n8) [1 1  40,000(n8)
1,2
Q@ )
0.6 0.2 04 12 0.6 0.3 0.5 12 0.8 0.2 0.5 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 304 0.0 145 12 326 1.0 148 12 254 21 12.3 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

19



25(2013)

[ 1 [ [ 1
16 - 005 16 - 006 16 - 007
[ ] 05 - 01 [ ] 01 - 00 [ ] 01 - 00
[ ] [ ] [ 1
[ [ [ ]
[1 1 40,000 (n8) [1 ] 17,176(B) [1 1 9,673 (mB)
1,2
Q@ )
04 0.1 0.2 12 <1.0 <01 <0.5 12 03 0.1 0.2 365
1,1,1
t (MTBE)
(
(
( )
1,1
) 29.0 0.0 142 12 26.0 6.0 156 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

20



25(2013)

[ 1 [ [ 1
16 - 009 16 - 009 16 - 009
[ ] 01 - 00 [ ] 02 - 00 [ ] 04 - 00
[ ] [ ] [ 1
[ [ [ ]
[1 ] 12,054 () [1 ] 1,636 (mB) [1 1 54 (m8)
1,2
Q@ )
0.3 0.2 0.2 12 0.4 0.2 0.3 12 0.2 0.1 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 245 65 146 12 255 6.0 151 12 185 45 122 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

21



25(2013)

[ 1 [ 1 [ 1
16 - 009 16 - 020 16 - 020
[ ] 05 - 00 [ ] 01 - o1 [ ] 01 - 02
[ ] [ ] [ 1
[ [ ] [ ]
[1 ] 10 (mB) [1 ] 4,521 (nB) [1 1 743(B)
1,2
Q@ )
0.2 0.1 0.2 12 0.5 0.2 04 12 03 0.2 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 200 40 120 12 270 53 154 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

22



25(2013)

[ 1 [ [ 1
16 - 020 16 - 020 16 - 020
[ ] 02 - 01 [ ] 03 - 01 [ ] 04 - 01
[ ] [ ] [ 1
[ [ [ ]
[1 ] 1,355 (mB) [1 ] 123(rB) [1 1 1,953 ()
1,2
Q@ )
0.3 0.2 0.3 12 0.3 0.2 0.2 12 03 0.1 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 26.0 6.0 149 12 26.0 2.8 147 12 30.0 6.0 17.3 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

23



25(2013)

[ 1 [ [ 1
16 - 020 16 - 020 16 - 020
[ ] 05 - 01 [ ] 06 - 01 [ ] 07 - 01
[ ] [ ] [ 1
[ [ [ ]
[1 ] 64 (m8) [1 ] 153(rB) [1 1 90 (m8)
1,2
Q@ )
0.5 0.1 0.3 12 0.2 0.1 0.2 12 0.2 0.1 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 224 5.0 140 12 210 3.6 122 12 10.0 6.2 81 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

24



25(2013)

[ 1 [ [ 1
16 - 020 16 - 022 16 - 022
[ ] 08 - 01 [ ] 01 - o1 [ ] 02 - 01
[ ] [ ] [ 1
[ [ [ ]
[1 ] 28 (mB) [1 ] 5,113(nB) [1 1 635(1mB)
1,2
Q@ )
0.3 0.1 0.2 12 0.3 0.2 0.2 365 0.6 0.1 04 365
1,1,1
t (MTBE)
(
(
( )
1,1
) 27.0 36 147 12 253 6.5 17.1 12 245 7.0 16.1 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

25



25(2013)

[ 1 [ [ 1
16 - 022 16 - 029 16 - 029
[ ] 03 - 01 [ ] 02 - 00 [ ] 03 - 00
[ ] [ ] [ 1
[ 1 [ [ ]
[1 ] 76 (mB) [1 ] 1,643 (mB) [1 1 1,062 (mB)
1,2
Q@ )
0.5 0.2 0.3 12 04 0.2 0.3 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 240 70 14.9 12 260 55 14.8 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

26



25(2013)

[ 1 [ [ 1
16 - 029 16 - 029 16 - 030
[ 1 04 - 00 [ 1 05 - 00 [ ] 01 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 1 7.958(nd) [1 1 427 () [1 1 (n8)
1,2
Q@ )
0.3 0.2 0.3 12 03 0.1 0.2 12 0.4 0.1 0.3 12
1,1,1
t (MTBE)
(
(
( )
1,1 <0.0010 1
) 17.0 95 131 12 255 6.0 15.3 12
(BOD)
(CoD)
vy (50mm )
(8S)
(n/ml)

27



25(2013)

[ 1 [ 1 [ 1
16 - 030 16 - 030 16 - 030
[ ] 02 - 00 [ ] 03 - 00 [ ] 04 - 00
[ ] [ ] [ 1
[ 1 [ ] [ ]
1 1 (m8) [1 () [1 1 2947(m8)
1,2
Q@ )
0.4 0.2 0.3 12 0.9 0.2 0.5 12
1,1,1
t (MTBE)
(
(
( )
1,1 <0.0010 1 <0.0010 1
(@)
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

28



25(2013)

[ [ 1 [ 1
16 - 030 16 - 030 16 - 030
[ ] 05 - 00 [ ] 06 - 00 [ ] 07 - 00
[ ] [ ] [ 1
[ [ ] [ ]
[1 (B) [1 ] 441(nB) [1 1 195(1B)
1,2
Q@ )
0.5 0.3 04 12 0.6 0.4 0.5 12 05 0.1 0.3 12
1,1,1
t (MTBE)
(
(
( )
1,1 0.0010 1 <0.0010 1 <0.0010 1
(@)
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

29



25(2013)

[ [ 1 [ 1
16 - 030 16 - 030 16 - 030
[ ] 08 - 00 [ ] 09 - 00 [ ] 10 - 00
[ ] [ ] [ 1
[ [ ] [ ]
1 1 8 (m8) [1 1 18 () [1 1 5(n®)
1,2
Q@ )
04 0.1 0.3 12 10 0.3 0.6 12 05 0.3 0.3 12
1,1,1
t (MTBE)
(
(
( )
1,1 <0.0010 1 <0.0010 1 <0.0010 1
(@)
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

30



25(2013)

[ [ 1 [ 1
16 - 030 16 - 030 16 - 030
[ ] 11 - 00 [ 1 12 - 00 [ ] 13 - 00
[ ] [ ] [ 1
[ [ ] [ ]
1 1 67 () [1 1 40 (n8) [1 1 21 ()
1,2
Q@ )
10 0.3 0.7 12 10 0.4 0.6 12 0.6 0.3 04 12
1,1,1
t (MTBE)
(
(
( )
1,1 <0.0010 1 <0.0010 1 <0.0010 1
(@)
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

31



25(2013)

[ [ [ 1
16 - 030 16 - 030 16 - 030
[ 1 14 - 00 [ ] 15 - 00 [ ] 16 - 00
[ ] [ ] [ 1
[ [ [ ]
1 1 20 () [1 1 () [1 1 ()
1,2
Q@ )
10 0.1 0.6 12 04 0.1 0.3 12
1,1,1
t (MTBE)
(
(
( )
1,1 <0.0010 1 <0.0010 1
(@)
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

32



25(2013)

[ [ 1 [ 1
16 - 030 16 - 031 16 - 031
[ 1 17 - 00 [ ] 01 - 00 [ ] 02 - 00
[ ] [ ] [ 1
[ [ ] [ ]
[1 (mB) [1 ] 10,500(rB) [1 1 1,915 ()
1,2
Q@ )
04 0.2 0.3 12 0.3 0.2 0.3 365 03 0.1 0.2 365
1,1,1
t (MTBE)
(
(
( )
1,1 <0.0010 1
(@)
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

33



25(2013)

[ [ [ 1
16 - 031 16 - 031 16 - 031
[ ] 03 - 00 [ ] 04 - 00 [ ] 05 - 00
[ ] [ ] [ 1
[ [ [ ]
[1 ] 2,860 (1mB) [1 (m8) [1 1 19 (mB)
1,2
Q@ )
0.5 0.2 0.3 365 0.3 0.1 0.2 365 04 0.1 0.3 365
1,1,1
t (MTBE)
(
(
( )
1,1
) 210 40 132 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

34



25(2013)

[ [ 1 [ 1
16 - 031 16 - 031 16 - 031
[ ] 06 - 00 [ ] 07 - 00 [ ] 08 - 00
[ ] [ ] [ 1
[ [ ] [ ]
1 1 7(n8) [1 1 34 (nB) [1 1 19 ()
1,2
Q@ )
04 0.2 04 365 0.4 0.1 0.3 365 0.6 0.1 04 365
1,1,1
t (MTBE)
(
(
( )
1,1
) 220 5.0 135 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

35



