25(2013)

1

12,273 (n8)

1

13,798(n8)

1

601 ()

1,2
@ )
1,1,1
t (MTBE)
(
(
( )
1,1
)
(BOD)
(cop)
L) (50mm )
($9)

(n/ml)




25(2013)

1

1,952 (nB)

1

489 (nB)

1

11,172(n®)

1,2
@ )
1,1,1
t (MTBE)
(
(
( )
1,1
)
(BOD)
(cop)
L) (50mm )
($9)

(n/ml)




25(2013)

1

16,972 (n®)

1

3,170(n8)

1

3,813(nB)

1,2

<0.0002
<0.0001
<0.001
<0.005
<0.0004

(¢

<0.001
<0.005
<0.06
<0.06
<0.001

0.002

04
6.2
<0.001

i

(VTBE)

<0.002
06

<1
-1.0

0

1,1

)

(BOD)
(CoD)

<0.0010

G

w)
)

(50mm

(n/ml)




25(2013) )
[ ] [ ] [ ]
11 002 11 002 11 - 002
[ 1 07 - 00 [ ] 08 - 00 [ ] 09 - 00
[ [ [ ]
[ ] [ ] [ ]
[1 ] 1,305 (mB) [1 ] 502 (n8) [1 1 21 (mB)
<0.0002 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 <0.005 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
<0.06 1 <0.06 1 <0.06 1
<0.06 1 <0.06 1 <0.06 1
<0.001 1 0.003 1 <0.001 1
<0.002 1 0.004 1 <0.002 1
0.5 1 0.6 1 04 1
6.1 1 5.0 1 31 1
1,1,1 <0.001 1 <0.001 1 <0.001 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( 0.3 1 16 1 <0.2 1
( <1 1 <1 1 <1 1
( ) -05 1 -10 1 01 1
2 1 0 1 2 1
1,1 <0.0010 1 <0.0010 1 <0.0100 1
)
(BOD)
(CoD)
vy (50mm
)

(n/ml)




25(2013)

[ 1 [ [ 1
11 - 003 11 - 003 11 - 003
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ ] [ ] [ 1
[ 1 [ [ ]
[1 ] 9,211 (B) [1 1 348(B) [1 1 17,059(nB)
1,2
Q@ )
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 0.002 <0.001 <0.001
<0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4 0.006 <0.002 0.003
0.6 1 0.5 1 0.6
1,1,1
t (MTBE)
(
(
( )
1,1
)
(BOD)
(CoD)
vy (50mm )
(8S)

(n/ml)




25(2013)

] 193 ()

(m8)

1

589 (1mB)

1,2

<0.0002
<0.0002
<0.001
<0.005
<0.0002

(@

<0.001

<0.001 <0.001

<0.001
<0.005

0.003

i i

1,1,1

<0.002

<0.002 <0.002

0.6

4

10

0.6

0.008
0.00
08

34
<0.001

B

~~

(VTBE)

<0.001

1
-16
120

1,1
(@)

(BOD)
(CoD)

28.9

5.7

<0.0010
17.0

w)
)

(50mm

(n/ml)

29.0

327

303

314




25(2013) )
[ ] [ [ ]
11 004 11 004 11 004
[ ] 03 - 00 [ ] 04 - 00 [ ] 05 - 00
[ ] [ ] [ ]
[ ] [ [ ]
[1 ] 2,566 (1mB) [1 ] 2,537 (nB) [1 1 1,496 (B)
<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 <0.0002 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
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
0.00 1 0.00 1 0.00 1
0.8 0.5 0.7 12 0.9 0.5 0.8 12 0.8 0.7 0.7 8
19 1 29 1 34 1
1,1,1 <0.001 1 <0.001 1 <0.001 1
t (MTBE) <0.001 1 <0.001 1 <0.001 1
(
( 1 1 1 1 1 1
( ) -12 1 -0.9 1 -0.9 1
13 1 1 1 1 1
1,1 <0.0010 1 <0.0010 1 <0.0010 1
) 187 157 16.3 12 177 152 16.6 12 174 16.8 171 8
(BOD)
(CoD)
vy (50mm
)
(n/ml)
49.0 1 63.0 1 81.0 1
24 21 23 4 108 95 10.2 4 0.2 0.2 0.2 3




25(2013) )
[ ] [ [ ]
11 004 11 004 11 004
[ ] 06 - 00 [ ] 07 - 00 [ ] 08 - 00
[ ] [ ] [ ]
[ ] [ [ ]
[1 ] 3,159 (mB) [1 ] 2,415(nB) [1 1 3,976 (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 <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
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
0.00 1 0.00 1 0.00 1
0.8 0.5 0.7 12 0.8 0.6 0.7 12 0.8 0.5 0.7 12
21 1 25 1 29 1
1,1,1 <0.001 1 <0.001 1 <0.001 1
t (MTBE) <0.001 1 <0.001 1 <0.001 1
(
( 1 1 1 1 1 1
( ) -11 1 -0.9 1 -10 1
100 1 8 1 1 1
1,1 <0.0010 1 <0.0010 1 <0.0010 1
) 171 143 164 12 177 165 171 12 171 157 16.3 12
(BOD)
(CoD)
vy (50mm
)
(n/ml)
47.0 1 74.0 1 50.0 1
0.5 04 04 4 0.2 0.1 0.2 4 0.7 0.6 0.6 4




25(2013) )
[ ] [ [
11 004 11 004 11 004
[ 1 09 - 00 [ ] 10 - 00 [ ] 11 - 00
[ ] [ ] [ ]
[ ] [ [
[1 ] 1,763 (mB) [1 ] 2,930(nB) [1 1 4,901 (n8)
<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 <0.0002 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
0.001 1 0.001 1 0.002 1
0.002 1 0.001 1 0.004 1
0.00 1 0.00 1 0.01 1
0.8 0.5 0.6 12 10 0.4 0.7 12 0.9 0.6 0.7 12
38 1 34 1 54 1
1,1,1 <0.001 1 <0.001 1 <0.001 1
t (MTBE) <0.001 1 <0.001 1 <0.001 1
(
( 1 1 1 1 1 1
( ) -18 1 -0.7 1 -18 1
6 1 41 1 2 1
1,1 <0.0010 1 <0.0010 1 <0.0010 1
) 28.3 6.7 164 12 189 174 181 12 279 6.5 159 12
(BOD)
(CoD)
vy (50mm
)
(n/ml)
240 1 103.0 1 35.0 1
337 205 28.3 4 <0.1 <0.1 <0.1 4 313 216 276 4




25(2013) )
[ [ [
11 004 11 004 11 004
[ 1 12 - 00 [ ] 13 - 00 [ ] 14 - 00
[ ] [ ] [ ]
[ [ [
[ 1 2448(nd) [ ] (8) [1 1 1,005(m8)
<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 <0.0002 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
0.003 1 0.003 1 0.001 1
0.008 1 0.008 1 0.002 1
0.00 1 0.00 1 0.00 1
0.8 0.6 0.7 12 0.7 0.5 0.6 12 0.8 0.5 0.7 12
45 1 4.7 1 3.0 1
1,1,1 <0.001 1 <0.001 1 <0.001 1
t (MTBE) <0.001 1 <0.001 1 <0.001 1
(
( 1 1 1 1 1 1
( ) -17 1 -18 1 -19 1
1 1 6 1 1 1
1,1 <0.0010 1 <0.0010 1 <0.0010 1
) 270 45 164 12 284 6.7 177 12 28.6 51 174 12
(BOD)
(CoD)
vy (50mm
)
(n/ml)
30.0 1 28.0 1 170 1
374 28.9 315 4 35.8 238 30.3 4 31.9 274 29.6 4

10



25(2013) )
[ ] [ [
11 004 11 004 11 004
[ ] 15 - 00 [ ] 16 - 00 [ 1 17 - 00
[ ] [ ] [ ]
[ ] [ [
[ ] 928 (B) [ ] (8) [1 1 886 ()
<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 <0.0002 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
<0.001 1 0.003 1 0.001 1
0.002 1 0.010 1 0.004 1
0.00 1 0.00 1 0.00 1
0.8 0.5 0.7 12 0.8 0.6 0.7 12 10 0.6 0.7 12
4.7 1 45 1 47 1
1,1,1 <0.001 1 <0.001 1 <0.001 1
t (MTBE) <0.001 1 <0.001 1 <0.001 1
(
( 1 1 1 1 1 1
( ) -19 1 -17 1 -2.0 1
89 1 40 1 2 1
1,1 <0.0010 1 <0.0010 1 <0.0010 1
) 26.9 55 16.7 12 29.0 48 165 12 26.8 6.8 16.2 12
(BOD)
(CoD)
vy (50mm
)
(n/ml)
25.0 1 29.0 1 210 1
325 21.7 311 4 374 238 305 4 36.9 22.6 29.0 4

11



25(2013)

[ [ [
11 004 11 004 11 004
[ ] 18 - 00 [ ] 19 - 00 [ ] 20 - 00
[ ] [ ] [ ]
[ [ [
[1 (mB) [1 ] 1,481 (mB) [1 1 1,139(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 <0.0002 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
0.003 1 0.001 1 0.003 1
0.008 1 0.002 1 0.006 1
0.00 1 0.00 1 0.01 1
0.8 0.6 0.7 12 0.9 0.6 0.8 12 0.9 0.5 0.7 12
44 1 41 1 6.6 1
1,1,1 <0.001 1 <0.001 1 <0.001 1
t (MTBE) <0.001 1 <0.001 1 <0.001 1
(
( 1 1 1 1 1 1
( ) -18 1 -19 1 -18 1
13 1 11 1 34 1
1,1 <0.0010 1 <0.0010 1 <0.0010 1
) 285 70 16.5 12 26.5 6.5 16.7 12 28.6 73 16.8 12
(BOD)
(CoD)
vy (50mm
)
(n/ml)
240 1 25.0 1 330 1
374 228 30.3 4 415 28.3 333 4 35.9 219 30.5 4

12



25(2013)

[ [ ] [
11 004 11 - 005 11 - 005
[ 1 21 - 00 [ ] 01 -o01 [ ] 02 - 01
[ ] [ ] [ ]
[ [ ] [
[1 (mB) [1 ] 3,796 (mB) [1 1 3,184 (mB)
<0.0002 1
<0.0002 1
<0.001 1
<0.005 1 <0.005 <0.005 <0.005 12 <0.005 <0.005 <0.005 12
1,2 <0.0002 1 <0.0004 <0.0004 <0.0004 12 <0.0004 <0.0004 <0.0004 12
<0.001 1 <0.001 <0.001 <0.001 12 <0.001 <0.001 <0.001 12
@ ) <0.005 1
0.001 1
0.004 1
0.00 1
0.9 0.6 0.7 12 0.7 0.5 0.6 12 0.7 0.5 0.6 12
30 1
1,1,1 <0.001 1 <0.001 <0.001 <0.001 12 <0.001 <0.001 <0.001 12
t (MTBE) <0.001 1 <0.001 <0.001 <0.001 12 <0.001 <0.001 <0.001 12
(
( 1 1
( ) -2.1 1
3 1
1,1 <0.0010 1 <0.0010 <0.0010 <0.0010 12 <0.0010 <0.0010 <0.0010 12
) 26.5 6.4 16.3 12 25.9 8.6 172 12 28.2 53 16.3 12
(BOD)
(CoD)
vy (50mm
)
(n/ml)
16.0 1
41.8 26.1 34.6 4

13



25(2013) )
[ ] [ ] [ ]
11 - 005 11 - 005 11 007
[ ] 03 - 01 [ ] 04 - 01 [ ] 01 - 00
[ ] [ ] [ ]
[ ] [ ] [ ]
[1 ] 940 (n8) [1 ] 2,597 (nB) [1 1 5,219 (B)
<0.0015 1
<0.0002 1
<0.001 1
<0.005 <0.005 <0.005 12 <0.005 <0.005 <0.005 12 <0.005 1
1,2 <0.0004 <0.0004 <0.0004 12 <0.0004 <0.0004 <0.0004 12 <0.0004 1
<0.001 <0.001 <0.001 12 <0.001 <0.001 <0.001 12 <0.040 1
(¢ ) <0.010 1
<0.001 1
<0.002 1
0.00 1
0.6 0.3 0.5 12 0.8 0.5 0.6 12 05 0.4 0.5 12
5.0 1
1,1,1 <0.001 <0.001 <0.001 12 <0.001 <0.001 <0.001 12 <0.030 1
t (MTBE) <0.001 <0.001 <0.001 12 <0.001 <0.001 <0.001 12 <0.002 1
( 10 1
( <1 1
( ) -13 1
9 2 4 4
1,1 <0.0010 <0.0010 <0.0010 12 <0.0010 <0.0010 <0.0010 12 <0.0100 1
) 258 6.3 170 12 275 72 172 12 28.3 6.3 16.9 12
(BOD)
(CoD)
vy (50mm
)
(n/ml)

14



25(2013) )
[ ] [ [
11 007 11 007 11 007
[ ] 02 - 00 [ ] 03 - 00 [ ] 04 - 00
[ ] [ ] [ ]
[ ] [ [
[1 ] 9,613 (mB) [1 ] 5,329 (nB) [1 1 1,134 ()
<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
@ ) <0010 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 04 12 0.6 0.4 0.5 12 05 0.4 04 12
4.0 1 5.0 1 4.0 1
1,1,1 <0.030 1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( 1.0 1 0.9 1 14 1
( <1 1 <1 1 <1 1
( ) -09 1 -15 1 -10 1
12 3 7 4 60 0 34 4 17 1 7 4
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 30.6 6.2 177 12 24.6 49 164 12 270 59 16.3 12
(BOD)
(CoD)
vy (50mm
)
(n/ml)

15



25(2013)

1

4973 (n®)

1

720(nB)

1

1,755 (nB)

1,2

<0.0015
<0.0002
0.001
<0.005
<0.0004

(@

<0.040
<0.010

<0.001

e i

1,1,1

0.7

<0.002

0.00

05 0.6
40

<0.030

PP

-
N

~~

(VTBE)

<0.002

0.4

<1

-11

0 4

1,1
(@)

(BOD)
(CoD)

274

<0.0100
6.9 16.9

LN

i
N

20.0

16.0

18.0

182

16.0

171

w)
)

(50mm

(n/ml)

16



25(2013)

1 [ [
11 - 008 11 - 008 11 - 008
[ ] 03 - 00 [ ] 04 - 00 [ ] 05 - 00
[ ] [ ] [ 1
[ [ [
[1 ] 817 (nB) [1 ] 820(nB) [1 1 1,081 ()
1,2
Q@ )
1,1,1
t (MTBE)
(
(
( )
1,1
) 210 115 16.3 19.0 15.0 17.0 204 15.0 17.7
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

17



25(2013)

1 [ [
11 - 008 11 - 008 11 - 008
[ ] 06 - 00 [ ] 07 - 00 [ ] 08 - 00
[ ] [ ] [ 1
[ [ [
[1 ] 4,961 (nB) [1 ] 607 (mB) [1 (mB)
1,2
Q@ )
1,1,1
t (MTBE)
(
(
( )
1,1
) 19.0 156 173 26.0 75 16.8 28.0 8.0 18.0
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

18



25(2013)

1

12,983 (mB)

1

6,740 (n8)

1

23,650(nB)

1,2
@ )
1,1,1
t (MTBE)
(
(¢
( )
1,1
)
(BOD)
(CoD)
L) (50mm )
($9)
(n/ml)

19



25(2013) )
[ 1 [ 1 [ 1
11 - 010 11 - 010 11 - 010
[ ] 01 - 00 [ ] 03 - 00 [ ] 04 - 00
[ ] [ ] [ 1
[ 1 [ ] [ ]
[1 ] 7,596 (1mB) [1 ] 12,592 (rB) [1 1 13,992(nd)
1,2
Q@ )
<0.001 <0.001 <0.001 4
<0.002 <0.002 <0.002 4
0.9 0.6 0.8 12
10.2 1
1,1,1
t (MTBE)
( 07 1
C <1 1
( ) -18 1
21 1
1,1
) 26.2 55 160 12
(BOD)
(CoD)
vy (50mm )
(8S)
(n/ml)

20



25(2013)

[ 1 [ 1 [ 1
11 - 010 11 - 010 11 - 012
[ ] 05 - 00 [ ] 06 - 00 [ ] o1 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
[1 ] 10,869 (nB) [1 1 8,352 (1rB) [1 1 2,904 (nB)
1,2
@ )
07 04 05 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 225 200 218 12
(BOD)
(cop)
vy (50mm )
($9)
(n/ml)

21



25(2013)

[ 1 [ [ 1
11 - 012 11 - 013 11 - 013
[ ] 02 - 00 [ ] 01 - 00 [ ] 02 - 00
[ ] [ ] [ 1
[ [ [ ]
[1 ] 3,819 (nB) [1 ] 3,002 (nB) [1 1 1,600 (B)
1,2
Q@ )
0.7 0.4 0.6 12 10 0.5 0.7 12 10 0.5 0.7 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 25.8 117 16.7 12 19.8 16.4 182 12 218 100 17.2 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

22



25(2013)

[ 1 [ [ 1
11 - 013 11 - 013 11 - 013
[ ] 03 - 00 [ ] 04 - 00 [ ] 05 - 00
[ ] [ ] [ 1
[ [ [ ]
[1 ] 1,314 (mB) [1 ] 4,422 (nB) [1 1 (m8)
1,2
Q@ )
0.6 0.4 0.5 12 0.8 0.5 0.6 12 05 0.4 0.5 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 29.3 76 181 12 275 85 175 12 295 74 183 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

23



25(2013)

[ [ ] [ ]
11 - 014 11 016 11 - 016
[ ] 01 - 00 [ ] 01 - 00 [ ] 02 - 00
[ ] [ [ ]
[ [ ] [ ]
[1 15,038 () [1 ] 2,141 (nB) [1 1 6,413 (mB)
<0.0002 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 <0.005 1 <0.005 1
1,2 <0.0004 1 <0.0004 1 <0.0004 1
<0.001 1 0.001 1 <0.001 1
@ ) <0.005 1 <0.005 1 <0.005 1
<0.001 <0.001 <0.001 3 0.001 1 <0.001 1
<0.002 <0.002 <0.002 3 0.002 1 <0.002 1
0.5 1 0.3 1 04 1
32 1 9.8 1 8.2 1
1,1,1 <0.001 1 <0.001 1 <0.001 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( <0.2 1 11 1 0.9 1
( <1 1 <1 1 <1 1
( ) -0.1 1 -12 1 -14 1
6 1 2 1 0 1
1,1 <0.0010 1 <0.0010 1 <0.0010 1
)
(BOD)
(CoD)
vy (50mm
)
(n/ml)

24



25(2013)

1

1,007 (nB)

1

2,317 (nB)

1

7,718(mB)

1,2
@ )
1,1,1
t (MTBE)
(
(¢
( )
1,1
)
(BOD)
(CoD)
L) (50mm )
($9)
(n/ml)

25



25(2013)

1

2,550 (nB)

1

11,797(8)

1

10,608(rB)

1,2
@ )
1,1,1
t (MTBE)
(
(¢
( )
1,1
)
(BOD)
(CoD)
L) (50mm )
($9)
(n/ml)

26



25(2013)

1

1,122 ()

1

510(mB)

1

527 (nB)

1,2
@ )
1,1,1
t (MTBE)
(
(¢
( )
1,1
)
(BOD)
(CoD)
L) (50mm )
($9)
(n/ml)

27



25(2013)

1 [ [
11 - 021 11 - 021 11 - 021
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ ] [ ] [ 1
[ [ [
[1 ] 1,540 (mB) [1 ] 2,758 (B) [1 1 3,685 (1mB)
1,2
Q@ )
1,1,1
t (MTBE)
(
(
( )
1,1
) 24.0 7.0 155 241 7.0 16.1 26.0 78 17.7
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

28



25(2013) (
[ 1 [ 1
1 - 021 1 - 022 1 - 022
[ 1 04 - 00 [ ] 01 - 00 [ 1 02 - 00
[ 1 [ 1 [ 1
[ [ 1 [ 1
[1 ] 972 (B) ¥ 1 1,494 (n8) 1 1 13621(m)
1,2
@ )
<0.001 <0.001 <0.001
<0.002 <0.002 <0.002
04 0.4 04
1,1,1
t (MTBE)
(
(
( )
1,1
) 274 6.9 17.1 210 220
(BOD)
(CoD)
vy (50mm )
(ss)
(n/ml)

29



25(2013)

[ 1 [ 1 [ 1
11 - 022 11 - 022 11 - 023
[ ] 03 - 00 [ ] 04 - 00 [ ] 01 - 00
[ ] [ ] [ 1
[ 1 [ ] [ ]
[1 ] 6,659 (1mB) [1 ] 2,954 (nB) [1 1 2,065 (1mB)
1,2
Q@ )
04
1,1,1
t (MTBE)
(
(
( )
1,1
) 220
(BOD)
(CoD)
vy (50mm )
(8S)
(n/ml)

30



25(2013)

3,504 ()

1,2

<0.0015
<0.0002
<0.001
<0.005
<0.0004

(@

<0.040
<0.010

0.003

1,1,1

0.004
0.00
0.7

30
<0.030

~~

(VTBE)

<0.002
22

<1
-13

1

1,1
(@)

(BOD)
(CoD)

<0.0010
172

w)
)

(50mm

(n/ml)

N PP i i

I




25(2013)

1

1,755 (nB)

1

8,613(nB)

1

1,008 (1rB)

1,2
@ )
1,1,1
t (MTBE)
(
(¢
( )
1,1
)
(BOD)
(CoD)
L) (50mm )
($9)
(n/ml)

32



25(2013)

1 [ 1 [ 1
11 - 025 11 - 026 11 - 026
[ ] 06 - 00 [ ] 01 - o1 [ ] 02 - 02
[ ] [ ] [ 1
[ [ ] [ ]
[1 ] 10,206 (1) [1 ] 2,903 (B) [1 1 2,752 (B)
1,2
Q@ )
1,1,1
t (MTBE)
(
(
( )
1,1
) 27.0 75 163 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

33



25(2013)

[ 1 [
11 - 026 11 - 027 11 - 027
[ ] 03 - 03 [ ] 01 - 00 [ ] 02 - 00
[ ] [ ] [ 1
[ 1 [ [
[1 ] 2,799 (mB) [1 ] 3,121 (nB) [1 1 7,704 (B)
1,2
Q@ )
1,1,1
t (MTBE)
(
(
( )
1,1
) 235 195 218 12 255 135 185 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

34



25(2013)

1 [ [
1 - 027 11 - 027 11 - 027
[ ] 03 - 00 [ ] 04 - 00 [ ] 05 - 00
[ ] [ ] [ 1
[ [ [
[1 ] 13,920 () [1 ] 1,608 (mB) [1 1 7,523 (1mB)
1,2
Q@ )
1,1,1
t (MTBE)
(
(
( )
1,1
) 27.0 7.0 17.1 12 195 16.0 174 12 255 7.0 16.1 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

35



25(2013)

1 [ [ 1
1 - 027 11 - 027 11 - 028
[ ] 06 - 00 [ ] 07 - 00 [ ] 01 - 00
[ ] [ ] [ 1
[ [ [ ]
[1 ] 2,500 (1mB) [1 ] 382(nB) [1 1 5,541 (mB)
1,2
Q@ )
1,1,1
t (MTBE)
(
(
( )
1,1
) 26.0 2.0 164 12 210 13.0 173 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

36



25(2013)

[ 1 [ 1 [ 1
11 - 028 11 - 029 11 - 029
[ ] 02 - 00 [ ] 02 - 01 [ ] 03 - 01
[ ] [ ] [ 1
[ 1 [ ] [ ]
[1 ] 3,164 (m8) [1 ] 1,608 (mB) [1 1 1,634 ()
1,2
Q@ )
1,1,1
t (MTBE)
(
(
( )
1,1
) 235 204
(BOD)
(CoD)
vy (50mm )
(8S)
(n/ml)

37



25(2013) )
[ ] [ [
11 029 11 - 030 11 - 032
[ ] 04 - 01 [ ] 01 - 00 [ ] 02 - 01
[ [ 1 [ 1
[ ] [ [
[ ] (n8) [ 1 1900(nB) [1 1 7424(m8)
<0.0015 <0.0015 <0.0015 4
<0.0002 <0.0002 <0.0002 4
0.001 <0.001 <0.001 4 0.001 <0.001 <0.001 12
<0.005 <0.005 <0.005 4 <0.005 <0.005 <0.005 12
1,2 <0.0004 <0.0004 <0.0004 4 <0.0004 <0.0004 <0.0004 12
<0.040 <0.040 <0.040 4 <0.001 <0.001 <0.001 12
Q@ ) <0.010 <0.010 <0.010 4
0.001 <0.001 <0.001 4
0.002 <0.002 <0.002 4
0.00 0.00 0.00 2
0.9 0.5 0.7 365 0.9 0.5 0.6 12
5.0 3.0 4.6 4 5.3 13 3.0 12
1,1,1 <0.030 <0.030 <0.030 4 <0.001 <0.001 <0.001 12
t (MTBE) <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 12
( 20 14 17 4 21 16 19 12
( <1 <1 <1 4
( ) -12 -14 -13 4
46 11 23 4
1,1 <0.0100 <0.0100 <0.0100 4 <0.0010 <0.0010 <0.0010 12
) 20.0 26.5 82 18.0 12 244 95 174 12
(BOD)
(CoD)
vy (50mm
)
(n/ml)
308 12.7 196 12

38



25(2013)

[ [ ] [
11 - 032 11 - 032 11 - 032
[ ] 03 - 01 [ ] 04 - 01 [ ] 05 - 01
[ ] [ ] [ ]
[ [ ] [
[ (n8) [ 1 1,949 (n8) [1 (n8)
0.002 <0.001 0.001 12 0.002 <0.001 <0.001 12 0.001 <0.001 <0.001 12
<0.005 <0.005 <0.005 12 <0.005 <0.005 <0.005 12 <0.005 <0.005 <0.005 12
1,2 <0.0004 <0.0004 <0.0004 12 <0.0004 <0.0004 <0.0004 12 <0.0004 <0.0004 <0.0004 12
<0.001 <0.001 <0.001 12 <0.001 <0.001 <0.001 12 <0.001 <0.001 <0.001 12
@ )
0.6 0.5 0.6 12 0.9 0.4 0.6 12 0.7 0.4 0.6 12
4.8 18 3.7 12 6.5 31 4.6 12 6.1 26 43 12
1,1,1 <0.001 <0.001 <0.001 12 <0.001 <0.001 <0.001 12 <0.001 <0.001 <0.001 12
t (MTBE) <0.002 <0.002 <0.002 12 <0.002 <0.002 <0.002 12 <0.002 <0.002 <0.002 12
( 2.6 13 19 12 2.6 13 20 12 22 15 17 12
(
( )
1,1 <0.0010 <0.0010 <0.0010 12 <0.0010 <0.0010 <0.0010 12 <0.0010 <0.0010 <0.0010 12
) 30.0 5.6 171 12 29.0 55 171 12 28.8 51 16.6 12
(BOD)
(CoD)
vy (50mm
)
(n/ml)
47.2 235 372 12 43.6 121 331 12 47.1 235 36.6 12

39



25(2013)

[ ] [ ] [ ]
11 - 032 11 - 034 11 - 034
[ ] 06 - 01 [ ] 01 -o01 [ ] 01 - 02
[ ] [ ] [ ]
[ ] [ ] [ ]
[1 (mB) [1 ] 7,378(nB) [1 1 7,378(mB)
0.001 <0.001 <0.001 12
<0.005 <0.005 <0.005 12
1,2 <0.0004 <0.0004 <0.0004 12
<0.001 <0.001 <0.001 12
@ )
0.6 0.4 0.5 12
5.3 26 35 12
1,1,1 <0.001 <0.001 <0.001 12
t (MTBE) <0.002 <0.002 <0.002 12
( 15 11 13 12
(
( )
1,1 <0.0010 <0.0010 <0.0010 12
) 305 4.4 16.8 12
(BOD)
(CoD)
vy (50mm
)
(n/ml)
46.7 23.7 36.4 12

40



25(2013)

[ 1 [ 1 [ 1
11 - 036 11 - 036 11 - 037
[ ] 01 - 00 [ ] 03 - 00 [ ] 01 - 00
[ ] [ ] [ 1
[ 1 [ ] [ ]
[1 ] 5,751 (mB) [1 ] 18,977(B) [1 1 4,990 (n8)
1,2
Q@ )
0.9 0.4 0.7 365
1,1,1
t (MTBE)
(
(
( )
1,1
(@)
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

41



25(2013)

[ 1 [ 1 [ 1
11 - 037 11 - 037 11 - 038
[ ] 02 - 00 [ ] 03 - 00 [ ] 01 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
[1 1 674 (mB) [1 1 8,711 (B) [1 (m8)
1,2
Q@ )
11 0.4 0.7 365 0.9 05 08 365 08 0.6 0.7 12
1,1,1
t (MTBE)
(
(¢
( )
1,1
) 253 84 16.4 12
(BOD)
(CoD)
vy (50mm )
(8S)
(n/ml)
46.5 288 39.3 12

42



25(2013)

1 [ [ 1
11 - 038 11 - 038 11 - 038
[ ] 02 - 00 [ ] 03 - 00 [ ] 04 - 00
[ ] [ ] [ 1
[ 1 [ [ ]
[1 ] 682 (n8) [1 ] 7,698 (nB) [1 1 9,750 (1mB)
1,2
Q@ )
1,1,1
t (MTBE)
(
(
( )
1,1
) 247 107 175 12 264 8.2 16.8 12 26.1 8.0 16.3 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)
62.0 518 58.8 12 585 41.0 511 12 46.0 315 406 12

43



25(2013)

1

4,681 (nB)

1

3,961 (n8)

1

3,277 ()

1,2
@ )
1,1,1
t (MTBE)
(
(¢
( )
1,1
)
(BOD)
(CoD)
L) (50mm )
($9)
(n/ml)

44



25(2013)

1

877 (nB)

1

2,754 (nB)

1

5,787 (nB)

1,2
@ )
1,1,1
t (MTBE)
(
(¢
( )
1,1
)
(BOD)
(CoD)
L) (50mm )
($9)
(n/ml)

45



25(2013)

1

3,304 (n8)

1

3,484 (n8)

1

815(mB)

1,2
@ )
1,1,1
t (MTBE)
(
(¢
( )
1,1
)
(BOD)
(CoD)
L) (50mm )
($9)
(n/ml)

46



25(2013)

1

4,398 (n8)

1

3,070(n8)

1

313(m)

1,2
@ )
1,1,1
t (MTBE)
(
(¢
( )
1,1
)
(BOD)
(CoD)
L) (50mm )
($9)
(n/ml)

47



25(2013)

1

165 (n8)

1

116 (nB)

1

615(m8)

1,2
@ )
1,1,1
t (MTBE)
(
(¢
( )
1,1
)
(BOD)
(CoD)
L) (50mm )
($9)
(n/ml)

48



25(2013)

1

358 (mB)

1

5(8)

1

390(m8)

1,2
@ )
1,1,1
t (MTBE)
(
(¢
( )
1,1
)
(BOD)
(CoD)
L) (50mm )
($9)
(n/ml)

49



25(2013)

1

700 (mB)

1

1,980 (B)

1

1,2
@ )
1,1,1
t (MTBE)
(
(¢
( )
1,1
)
(BOD)
(CoD)
L) (50mm )
($9)
(n/ml)

50



25(2013) )
[ ] [ ] [
11 044 11 044 11 - 045
[ ] 06 - 00 [ ] 07 - 00 [ ] 01 - 00
[ [ [ ]
[ ] [ ] [
[ ] 24 (n8) [ ] 9(n8) [1 1 3667(m)
<0.0015 <0.0015 <0.0015 4
<0.0002 <0.0002 <0.0002 4
0.001 <0.001 0.001 4
<0.005 <0.005 <0.005 4
1,2 <0.0004 <0.0004 <0.0004 4
<0.040 <0.040 <0.040 4
@ ) <0010 <0.010 <0.010 4
<0.001 <0.001 <0.001 4
<0.002 <0.002 <0.002 4
<1.00 <1.00 <1.00 2
04 0.4 04 12
140 9.0 110 4
1,1,1 <0.030 <0.030 <0.030 4
t (MTBE) <0.002 <0.002 <0.002 4
( 0.7 <0.3 0.5 4
( <1 <1 <1 4
( ) -14 -16 -15 4
0 1
1,1 <0.0100 <0.0100 <0.0100 4
) 180 14.0 162 12
(BOD)
(CoD)
vy (50mm
)
(n/ml)

51



25(2013) )
[ [ 1 [ 1
11 - 045 11 046 11 - 046
[ ] 02 - 00 [ ] 01 - 00 [ ] 03 - 00
[ ] [ [ 1
[ [ 1 [ 1
[1 ] 3,910 (mB) [1 1 3,913(mB) [1 1 270(nB)
<0.0015 <0.0015 <0.0015 4
<0.0002 <0.0002 <0.0002 4
0.001 <0.001 0.001 4
<0.005 <0.005 <0.005 4
1,2 <0.0004 <0.0004 <0.0004 4
<0.040 <0.040 <0.040 4
Q@ ) <0.010 <0.010 <0.010 4
<0.001 <0.001 <0.001 4
<0.002 <0.002 <0.002 4
<1.00 <1.00 <1.00 2
05 0.4 0.4 12
14.0 9.0 12.0 4
1,1,1 <0.030 <0.030 <0.030 4
t (MTBE) <0.002 <0.002 <0.002 4
( 0.7 <0.3 05 4
( <1 <1 <1 4
( ) -12 -15 14 4
3 1
1,1 <0.0100 <0.0100 <0.0100 4
) 186 135 16.2 12
(BOD)
(CoD)
vy (50mm
(8S)
(n/ml)

52



25(2013)

1

1

4,682 (n8)

1

5,032(nB)

1,2
@ )
1,1,1
t (MTBE)
(
(¢
( )
1,1
)
(BOD)
(CoD)
L) (50mm )
($9)
(n/ml)

53



25(2013)

[ 1 [ 1 [ 1
11 - 048 11 - 048 11 - 049
[ ] 03 - 00 [ ] 04 - 00 [ ] 01 - 00
[ ] [ ] [ 1
[ 1 [ ] [ ]
[1 ] 25,161 (1mB) [1 ] 10,172(B) [1 1 853(1mB)
1,2
Q@ )
<0.001 <0.001 <0.001
<0.002 <0.002 <0.002
1,1,1
t (MTBE)
(
(
( )
1,1
(@)
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

54



25(2013)

[ 1 [ 1 [
11 - 049 11 - 049 11 - 051
[ ] 02 - 00 [ ] 03 - 00 [ ] 02 - 03
[ ] [ ] [ 1
[ 1 [ ] [
[1 ] 6,258 (1mB) [1 ] 17 (mB) [1 1 586 (1mB)
1,2
Q@ )
1,1,1
t (MTBE)
(
(
( )
1,1
) 260 8.0 17.3 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

55



25(2013)

1 [ 1 [ 1
11 - 051 11 - 052 11 - 052
[ ] 03 - 04 [ ] 01 - 00 [ ] 02 - 00
[ ] [ ] [ 1
[ [ ] [ ]
[1 ] 1,137 (mB) [1 ] 1,121 (mB) [1 1 168 (1mB)
1,2
Q@ )
1,1,1
t (MTBE)
(
(
( )
1,1
) 250 7.0 164 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

56



25(2013)

1

34,855 (nB)

1

2,435(n8)

1

403 (rB)

1,2
@ )
1,1,1
t (MTBE)
(
(¢
( )
1,1
)
(BOD)
(CoD)
L) (50mm )
($9)
(n/ml)

57



25(2013)

1

2,126 ()

1

4,447 (nB)

1

1,564 (m8)

1,2
@ )
1,1,1
t (MTBE)
(
(¢
( )
1,1
)
(BOD)
(CoD)
L) (50mm )
($9)
(n/ml)

58



25(2013)

1

391 (mB)

[
11

- 052

1

10 - 00

1 2814(nd)

1

2,208(nB)

1,2

<0.0002
<0.0001
<0.001
<0.005
<0.0004

(¢

<0.001
<0.005

0.002

G R N

0.003

16
8.0
<0.001

G

(VTBE)

<0.002
11

<1
-13

4

1,1

)

(BOD)
(CoD)

<0.0010

G

w)
)

(50mm

(n/ml)

59



25(2013)

[ 1 [ 1 [
11 - 055 11 - 055 11 - 056
[ ] 01 - 00 [ ] 02 - 00 [ ] o1 - 01
[ 1 [ 1 [ 1
[ 1 [ 1 [
[1 ] 4,072 () 1 ] 3,693 (8) 1 1 4,724 (8)
1,2
@ )
10 07 09 12
1,1,1
t (MTBE)
(
(
( )
1,1 <0.0100 1
) 259 12.7 18.7 12
(BOD)
(cop)
vy (50mm )
($9)
(n/ml)

60



25(2013)

[ 1 [ 1 [
11 - 059 11 - 061 11 - 062
[ ] 01 - 00 [ ] 01 - o1 [ ] 01 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [
[1 1 4,713 (mB) [1 1 (n8) [1 1 7,223 (nB)
1,2
Q@ )
1,1,1
t (MTBE)
(
(¢
( )
1,1
) 250 100 17.0 12
(BOD)
(CoD)
vy (50mm )
(8S)
(n/ml)

61



25(2013)

1 [ 1 [ 1
11 - 062 11 - 063 11 - 063
[ ] 02 - 00 [ ] 01 - o1 [ ] 01 - 02
[ ] [ ] [ 1
[ [ ] [ ]
[1 ] 3,522 (m8) [1 ] 5,120 (n8) [1 1 3,378(mB)
1,2
Q@ )
1,1,1
t (MTBE)
(
(
( )
1,1
) 232 55 157 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

62



25(2013)

[ 1 [ 1 [ 1
11 - 063 11 - 063 11 - 065
[ ] 02 - 00 [ ] 03 - 00 [ ] 01 - 00
[ ] [ ] [ 1
[ 1 [ ] [ ]
[1 ] 1,994 (mB) [1 ] (m8) [1 1 2,735(mB)
1,2
Q@ )
0.8 0.5 0.7 365
1,1,1
t (MTBE)
(
(
( )
1,1
(@)
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

63



25(2013)

1

2,431 ()

1

1,414 ()

1

1,2
@ )
1,1,1
t (MTBE)
(
(¢
( )
1,1
)
(BOD)
(CoD)
L) (50mm )
($9)
(n/ml)

64



25(2013)

1

176 ()

1

1,723 (1)

1

3,253(nB)

1,2
@ )
1,1,1
t (MTBE)
(
(¢
( )
1,1
)
(BOD)
(CoD)
L) (50mm )
($9)
(n/ml)

65



25(2013)

1

1,841 ()

(m8)

1

2,377(B)

1,2
@ )
1,1,1
t (MTBE)
(
(¢
( )
1,1
)
(BOD)
(CoD)
L) (50mm )
($9)
(n/ml)

66



25(2013)

1

795 (mB)

1

1,949 (n8)

1

231(n®)

1,2
@ )
1,1,1
t (MTBE)
(
(¢
( )
1,1
)
(BOD)
(CoD)
L) (50mm )
($9)
(n/ml)

67



25(2013)

1

10,216 (n8)

1

4,388 (n8)

1

1,812 ()

1,2
@ )
1,1,1
t (MTBE)
(
(¢
( )
1,1
)
(BOD)
(CoD)
L) (50mm )
($9)
(n/ml)

68



25(2013) )
[ ] [ ] [
11 - 084 11 - 084 11 - 084
[ ] 02 - 00 [ ] 03 - 00 [ ] 04 - 00
[ ] [ ] [ ]
[ ] [ ] [
[1 ] 4,277 (m8) [1 ] 390(nB) [1 1 4,376 (n8)
<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
<0.001 <0.001 <0.001 2
Q@ ) <0010 <0010 <0.010 2
<0.001 1 0.002 0.001 0.002 2
<0.002 1 0.003 <0.002 <0.002 2
0.8 0.5 0.7 12
6.2 1
1,1,1 <0.001 <0.001 <0.001 2
t (MTBE) <0.001 <0.001 <0.001 2
( 12 1
( <1 1
( ) -0.9 1
3 1
1,1 <0.0010 <0.0010 <0.0010 2
)
(BOD)
(CoD)
vy (50mm
)
(n/ml)

69



25(2013)

[ 1 [ 1 [ 1
11 - 084 11 - 084 11 - 084
[ ] 05 - 00 [ ] 06 - 00 [ ] 07 - 00
[ ] [ ] [ 1
[ 1 [ ] [ ]
[1 ] 916 (n8) [1 ] 1,030(mB) [1 1 1,000 (B)
1,2
Q@ )
0.6 0.5 0.5 12 0.7 0.5 0.6 12
1,1,1
t (MTBE)
(
(
( )
1,1
(@)
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

70



25(2013)

1

946 (nB)

(m8)

[ 1

[ 1 -

[ 1

[ 1

[ 1 (m8)

1,2
@ )
1,1,1
t (MTBE)
(
(¢
( )
1,1
)
(BOD)
(CoD)
L) (50mm )
($9)
(n/ml)

71



