25(2013) )
] ]
15 - 001 15 - 001 15 - 001
[ ] 01 - 00 [ ] 03 - 00 [ ] 06 - 00
[ ] [ ] [ ]
[ ] [ ] [
[1 1 74451(nB) [1 ] 69,724(B) [1 1 25433(m)
<0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4
<0.0002 <0.0002 <0.0002 4 <0.0002 <0.0002 <0.0002 4 <0.0002 <0.0002 <0.0002 4
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
<0.005 <0.005 <0.005 4 <0.005 <0.005 <0.005 4 <0.005 <0.005 <0.005 4
1,2 <0.0004 <0.0004 <0.0004 4 <0.0004 <0.0004 <0.0004 4 <0.0004 <0.0004 <0.0004 4
<0.040 <0.040 <0.040 4 <0.040 <0.040 <0.040 4 <0.040 <0.040 <0.040 4
(] ) <0.010 <0.010 <0.010 4 <0.010 <0.010 <0.010 4 <0.010 <0.010 <0.010 4
0.003 <0.001 0.001 4 0.001 <0.001 <0.001 4 0.001 <0.001 <0.001 4
0.007 <0.002 0.003 4 0.004 <0.002 <0.002 4 0.004 <0.002 <0.002 4
04 0.2 0.3 12 0.5 0.4 04 12 0.6 0.4 04 12
20 <1.0 10 4 1.0 <1.0 <1.0 4 20 <1.0 10 4
1,1,1 <0.030 <0.030 <0.030 4 <0.030 <0.030 <0.030 4 <0.030 <0.030 <0.030 4
t (MTBE) <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4
(
( 2 1 1 4 1 1 1 4 1 1 1 4
( ) -15 -22 -18 4 -1.9 -24 -2.2 4 -18 -26 -2.3 4
2 0 0 4 0 0 0 4 1 0 0 4
1,1 <0.0100 <0.0100 <0.0100 4 <0.0100 <0.0100 <0.0100 4 <0.0100 <0.0100 <0.0100 4
) 270 52 148 12 25.9 4.0 140 12 24.8 4.0 134 12
(BOD)
(CoD)
vy (50mm
)
(n/ml)
295 15.0 219 12 18.0 115 152 12 18.0 115 141 12




25(2013) )
] ]
15 - 001 15 - 001 15 - 001
[ 1 07 - 00 [ ] 08 - 00 [ ] 12 - 00
[ ] [ ] [ ]
[ ] [ ] [
[1 ] 17,819 () [1 (m8) [1 1 3,753 (mB)
<0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4
<0.0002 <0.0002 <0.0002 4 <0.0002 <0.0002 <0.0002 4 <0.0002 <0.0002 <0.0002 4
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
<0.005 <0.005 <0.005 4 <0.005 <0.005 <0.005 4 <0.005 <0.005 <0.005 4
1,2 <0.0004 <0.0004 <0.0004 4 <0.0004 <0.0004 <0.0004 4 <0.0004 <0.0004 <0.0004 4
<0.040 <0.040 <0.040 4 <0.040 <0.040 <0.040 4 <0.040 <0.040 <0.040 4
(] ) <0.010 <0.010 <0.010 4 <0.010 <0.010 <0.010 4 <0.010 <0.010 <0.010 4
0.002 <0.001 0.001 4 0.001 <0.001 <0.001 4 0.001 <0.001 <0.001 4
0.005 <0.002 0.003 4 0.003 <0.002 <0.002 4 0.002 <0.002 <0.002 4
0.5 0.3 04 12 0.5 0.4 04 12 05 0.4 04 12
20 <1.0 <1.0 4 1.0 <1.0 <10 4 3.0 20 3.0 4
1,1,1 <0.030 <0.030 <0.030 4 <0.030 <0.030 <0.030 4 <0.030 <0.030 <0.030 4
t (MTBE) <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4
(
( 2 1 2 4 1 1 1 4 2 1 1 4
( ) -12 -18 -14 4 -2.0 -24 -2.2 4 -17 -20 -19 4
2 0 1 4 0 0 0 4 0 0 0 4
1,1 <0.0100 <0.0100 <0.0100 4 <0.0100 <0.0100 <0.0100 4 <0.0100 <0.0100 <0.0100 4
) 28.8 48 16.0 12 271 4.6 147 12 26.8 5.0 151 12
(BOD)
(CoD)
vy (50mm
)
(n/ml)
335 16.5 25.0 12 16.0 11.0 137 12 305 120 232 12




25(2013) )
] [ ]
15 - 001 15 - 001 15 - 001
[ 1 14 - 00 [ ] 15 - 00 [ ] 16 - 00
[ ] [ ] [ ]
[ ] [ ] [
[1 ] 4,601 (n8) [1 ] 14,049(nB) [1 1  49,255(n8)
<0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4
<0.0002 <0.0002 <0.0002 4 <0.0002 <0.0002 <0.0002 4 <0.0002 <0.0002 <0.0002 4
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
<0.005 <0.005 <0.005 4 <0.005 <0.005 <0.005 4 <0.005 <0.005 <0.005 4
1,2 <0.0004 <0.0004 <0.0004 4 <0.0004 <0.0004 <0.0004 4 <0.0004 <0.0004 <0.0004 4
<0.040 <0.040 <0.040 4 <0.040 <0.040 <0.040 4 <0.040 <0.040 <0.040 4
(] ) <0.010 <0.010 <0.010 4 <0.010 <0.010 <0.010 4 <0.010 <0.010 <0.010 4
0.002 <0.001 <0.001 4 0.002 <0.001 0.001 4 0.001 <0.001 <0.001 4
0.003 <0.002 <0.002 4 0.004 <0.002 <0.002 4 0.003 <0.002 <0.002 4
0.5 0.3 04 12 0.6 0.4 0.5 12 04 0.3 04 12
4.0 20 30 4 3.0 3.0 3.0 4 20 <1.0 10 4
1,1,1 <0.030 <0.030 <0.030 4 <0.030 <0.030 <0.030 4 <0.030 <0.030 <0.030 4
t (MTBE) <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4
(
( 2 1 2 4 1 1 1 4 1 1 1 4
( ) -18 -23 -20 4 -1.9 -21 -21 4 -14 -20 -17 4
1 0 0 4 2 0 0 4 0 0 0 4
1,1 <0.0100 <0.0100 <0.0100 4 <0.0100 <0.0100 <0.0100 4 <0.0100 <0.0100 <0.0100 4
) 276 4.7 153 12 26.7 41 141 12 278 5.0 155 12
(BOD)
(CoD)
vy (50mm
)
(n/ml)
295 14.0 204 12 295 13.0 225 12 330 165 243 12




25(2013) )
] ]
15 002 15 - 002 15 - 002
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ ] [ ] [ ]
[ ] [ ] [
[1 ] 786 (mB) [1 ] 70,718(rB) [1 1 5,369 (mB)
<0.0010 1 <0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4
<0.001 1 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
<0.005 1 <0.005 <0.005 <0.005 4 <0.005 <0.005 <0.005 4
1,2 <0.0004 1 <0.0004 <0.0004 <0.0004 4 <0.0004 <0.0004 <0.0004 4
<0.040 1 <0.040 <0.040 <0.040 4 <0.040 <0.040 <0.040 4
(] ) <0.010 1 <0.010 <0.010 <0.010 4 <0.010 <0.010 <0.010 4
<0.001 1 <0.001 <0.001 <0.001 4 0.001 <0.001 <0.001 4
<0.002 1 0.002 <0.002 <0.002 4 0.003 <0.002 <0.002 4
0.00 0.00 0.00 2
0.5 0.3 04 12 0.5 0.4 04 12 0.6 0.4 0.5 12
<0.5 1 3.0 0.8 21 4 2.8 20 25 4
1,1,1 <0.030 1 <0.030 <0.030 <0.030 4 <0.030 <0.030 <0.030 4
t (MTBE) <0.002 1 <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4
(
( <1 1 2 1 1 4 2 2 2 4
( ) -0.7 1 -13 -2.2 -18 4 -17 -20 -19 4
0 1 6 0 3 4 13 0 4 4
1,1 <0.0100 1 <0.0100 <0.0100 <0.0100 4 <0.0100 <0.0100 <0.0100 4
) 214 6.5 143 12 271 43 148 12 26.1 39 151 12
(BOD)
(CoD)
vy (50mm
)
(n/ml)
383 1 269 12.3 216 4 240 185 213 4




25(2013) )
] ]
15 002 15 - 002 15 - 002
[ 1 04 - 00 [ ] 05 - 00 [ ] 06 - 00
[ ] [ ] [ ]
[ ] [ ] [
[1 ] 57 (m8) [1 ] 7,074(nB) [1 1 5,499 (mB)
<0.0010 1 <0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4
<0.001 1 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
<0.005 1 <0.005 <0.005 <0.005 4 <0.005 <0.005 <0.005 4
1,2 <0.0004 1 <0.0004 <0.0004 <0.0004 4 <0.0004 <0.0004 <0.0004 4
<0.040 1 <0.040 <0.040 <0.040 4 <0.040 <0.040 <0.040 4
(] ) <0.010 1 <0.010 <0.010 <0.010 4 <0.010 <0.010 <0.010 4
<0.001 1 <0.001 <0.001 <0.001 4 0.002 <0.001 0.001 4
<0.002 1 0.002 <0.002 <0.002 4 0.005 <0.002 0.002 4
0.5 0.4 04 12 0.4 0.2 0.3 12 0.6 0.4 0.5 12
6.6 1 19 0.9 14 4 5.7 31 47 4
1,1,1 <0.030 1 <0.030 <0.030 <0.030 4 <0.030 <0.030 <0.030 4
t (MTBE) <0.002 1 <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4
(
( 1 1 2 <1 1 4 3 2 2 4
( ) -21 1 -18 -2.7 -24 4 -18 -26 -21 4
1 1 0 0 0 4 0 0 0 4
1,1 <0.0100 1 <0.0100 <0.0100 <0.0100 4 <0.0100 <0.0100 <0.0100 4
) 224 82 156 12 26.2 2.6 149 12 26.5 27 140 12
(BOD)
(CoD)
vy (50mm
)
(n/ml)
36.9 1 15.2 9.0 118 4 318 148 26.4 4




25(2013) )
] ]
15 - 002 15 - 002 15 002
[ 1 07 - 00 [ ] 08 - 00 [ ] 09 - 00
[ ] [ ] [ ]
[ ] [ ] [
[1 ] 2,844 (mB) [1 ] 1,097 (mB) [1 1 3,134 (mB)
<0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4 <0.0010 1
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 1
<0.005 <0.005 <0.005 4 <0.005 <0.005 <0.005 4 <0.005 1
1,2 <0.0004 <0.0004 <0.0004 4 <0.0004 <0.0004 <0.0004 4 <0.0004 1
<0.040 <0.040 <0.040 4 <0.040 <0.040 <0.040 4 <0.040 1
(] ) <0.010 <0.010 <0.010 4 <0.010 <0.010 <0.010 4 <0.010 1
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 1
0.002 <0.002 <0.002 4 0.005 <0.002 <0.002 4 <0.002 1
0.6 0.3 0.5 12 0.6 0.3 04 12 05 0.3 0.5 12
4.0 23 33 4 5.6 37 4.7 4 5.9 1
1,1,1 <0.030 <0.030 <0.030 4 <0.030 <0.030 <0.030 4 <0.030 1
t (MTBE) <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4 <0.002 1
(
( 2 1 2 4 2 1 2 4 1 1
( ) -14 -26 -20 4 -14 -24 -19 4 -12 1
0 0 0 4 0 0 0 4 17 1
1,1 <0.0100 <0.0100 <0.0100 4 <0.0100 <0.0100 <0.0100 4 <0.0100 1
) 26.5 3.0 130 12 25.0 52 143 12 26.9 72 16.8 12
(BOD)
(CoD)
vy (50mm
)
(n/ml)
351 138 242 4 420 26.1 324 4 59.3 1




25(2013)

1

18,373 (8)

1

7(m8)

1 130(nB)

1,2

<0.0015
<0.0002
<0.001
<0.005
<0.0004

(@

<0.040
<0.010

<0.001

e i

o o|lo oo oo

1,1,1

<0.002

6.0
<0.001

o|o

05 02 03

12

~~

(VTBE)

<0.002

1
-24
0

-

o|lo o o

1,1
(@)

(BOD)
(CoD)

250

<0.0010
4.0 143

Rk

o oo o o

25.0 45 150

12

w)
)

(50mm

(n/ml)




25(2013)

[ 1 [ [ 1
15 - 005 15 - 005 15 - 005
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ ] [ ] [ 1
[ [ [ ]
[1 ] 32,558 (1mB) [1 1 1,875(nB) [1 1 190(nB)
1,2
Q@ )
0.5 03 04 12 0.6 03 0.5 12 0.5 04 04 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 29.0 40 155 12 231 40 134 12 243 6.2 154 12
(BOD)
(CoD)
vy (50mm )
(8S)

(n/ml)




25(2013)

(m8)

(m8)

(m8)

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

(n/ml)




25(2013) )
[ 1 [ [ 1
15 - 006 15 - 006 15 - 006
[ ] 01 - 03 [ ] 02 - 00 [ ] 02 - 01
[ 1 [ 1 [ 1
[ 1 [ [ 1
[1 1 () [1 1 535(8) [1 1 534 (n8)
<0.001 1 <0001 1
<0.005 1 <0005 1
1,2
@ )
<0.001 1 <0001 1
0.002 1 0.002 1
05 03 04 12 05 03 04 12
1,1,1
t (MTBE)
(
(¢ 4 1 4 1
( )
0 1 0 1
1,1
( ) 26.7 51 154 12 26.7 51 154 12
(BOD)
(cop)
vy (50mm )
($9)
(n/ml)

10



25(2013) )
] ]
15 - 006 15 - 006 15 - 006
[ ] 02 - 02 [ ] 02 - 03 [ ] 03 - 00
[ ] [ ] [ ]
[ ] [ [ ]
[1 ] 1,068 (1mB) [1 ] 1,068 (mB) [1 1 17,716(m8)
<0.001 1 <0.001 1 <0.001 1
<0.005 1 <0.005 1 <0.005 1
1,2
@ )
<0.001 1 <0.001 1 <0.001 1
0.002 1 0.002 1 0.002 1
0.5 0.3 04 12 0.5 0.3 04 12 05 0.3 04 12
1,1,1
t (MTBE)
(
( 4 1 4 1 4 1
( )
0 1 0 1 0 1
1,1
) 26.7 51 154 12 26.7 51 154 12 26.7 51 154 12
(BOD)
(CoD)
vy (50mm
)
(n/ml)

11



25(2013) )
[ 1 [ 1 [ 1
15 - 006 15 - 006 15 - 006
[ 1 04 - 00 [ ] 05 - 00 [ 1 05 - 01
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
[1 1 11,898(nd) [1 1 (m8) [1 1 (n8)
<0.001 1
<0.005 1
1,2
@ )
<0.001 1
<0.003 1
05 03 04 12
1,1,1
t (MTBE)
(
( 4 1
( )
0 1
1,1
) 258 43 142 12
(BOD)
(CoD)
vy (50mm )
(ss)
(n/ml)

12



25(2013)

902 ()

223(nB)

19,930(B)

1,2

<0.001
<0.005

<0.001
<0.005

<0.0002
<0.0002
<0.001
<0.005
<0.0004

(@

<0.001

<0.001

<0.040
<0.010
<0.06
<0.06
0.001

1,1,1

0.002

05

0.002

03

0.003

04
19
<0.001

~~

(VTBE)

<0.002
04

2

-2.3

0

1,1
(@)

(BOD)
(CoD)

15.0

156

<0.0020

3.0 164

w)
)

(50mm

(n/ml)

i

G



25(2013) )
] [ ]
15 010 15 010 15 012
[ ] 01 - 00 [ ] 02 - 00 [ ] 01 - 01
[ ] [ ] [ ]
[ ] [ [ ]
[1 ] 5,985 (1mB) [1 ] 1,851 (mB) [1 1 19,213(md)
<0.0015 1 <0.0015 1 0.0002 1
<0.0002 1 <0.0002 1 <0.0002 1
<0.001 1 <0.001 1 0.002 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 <0.004 1
@ ) <0010 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 0.002 1
0.002 1 <0.002 1 0.008 1
0.5 0.3 04 12 0.4 0.2 0.3 12 0.6 0.4 0.5 13
20 1 20 1 11 1
1,1,1 <0.030 1 <0.030 1 <0.001 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( 0.7 1 0.6 1 10 1
( <1 1 <1 1 3 1
( ) -21 1 -25 1 -12 1
0 1 0 1 9 1
1,1 <0.0100 1 <0.0100 1 <0.0020 1
) 240 5.0 130 12 245 45 139 12 275 6.5 170 13
(BOD)
(CoD)
vy (50mm
)
(n/ml)

14



25(2013) )
]
15 - 012 15 - 029 15 - 029
[ ] 01 - 02 [ ] 01 - 00 [ ] 02 - 00
[ ] [ ] [ ]
[ ] [ [
[1 ] 19,839 () [1 ] 11,088(nB) [1 1 86 (M)
0.0002 1 <0.0002 1
<0.0002 1 <0.0002 1
0.002 1 <0.001 1
<0.005 1 <0.005 1
1,2 <0.0004 1 <0.0004 1
<0.004 1 <0.040 1
@ ) <0010 1 <0.010 1
<0.06 1 <0.06 1
<0.06 1 <0.06 1
0.002 1 <0.001 1
0.008 1 <0.020 1
0.00 1
0.6 0.4 0.5 13 0.6 1
11 1 3.0 1
1,1,1 <0.001 1 <0.001 1
t (MTBE) <0.002 1 <0.002 1
( 10 1 11 1
( 3 1 <1 1
( ) -12 1 -19 1
9 1 0 1
1,1 <0.0020 1 <0.0100 1
) 275 6.5 170 13 26.8 4.0 138 12 25.8 88 19.2
(BOD)
(CoD)
vy (50mm
)
(n/ml)

15



25(2013) )
] ]
15 - 029 15 - 029 15 - 029
[ ] 03 - 00 [ ] 04 - 00 [ ] 05 - 00
[ ] [ ] [ ]
[ ] [ [ ]
[1 ] 1,663 (mB) [1 ] 166 (mB) [1 1 13 (mB)
<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
<0.040 1 <0.040 1
@ ) <0010 1 <0.010 1
<0.06 1 <0.06 1
<0.06 1 <0.06 1
<0.001 1 <0.001 1
<0.002 1 <0.002 1
0.00 1 0.00 1
0.5 1 0.5 1
20 1 19.0 1
1,1,1 <0.001 1 <0.001 1
t (MTBE) <0.002 1 <0.002 1
( <0.3 1 <0.3 1
( <1 1 <1 1
( ) -18 1 -31 1
1 1 0 1
1,1 <0.0001 1 <0.0100 1
) 172 6.8 128 12 254 74 19.0 198 5.6 137 12
(BOD)
(CoD)
vy (50mm
)
(n/ml)

16



25(2013)

1

114 ()

1

4,366 ()

1 1907(n®)

1,2

<0.0002
<0.0002
0.001
<0.005
<0.0004

(@

<0.040
<0.010
<0.06
<0.06
<0.001

1,1,1

<0.002
0.00
04

4.0
<0.001

<0.4

<0.3

<0.3

365

<04 <0.3 <0.3

365

~~

(VTBE)

<0.002
0.4

<1
-10

1

1,1
(@)

(BOD)
(CoD)

238

<0.0100
6.6 146

i i L i L i i i i i i )

18.0

6.0

120

12

170 6.0 <110

12

w)
)

(50mm

(n/ml)

17



25(2013)

[ 1 [ [ 1
15 - 030 15 - 030 15 - 036
[ ] 04 - 00 [ ] 05 - 00 [ ] 01 - 00
[ ] [ ] [ 1
[ [ [ ]
[1 ] 370 (m8) [1 ] 208(nB) [1 1 3,484 (mB)
1,2
Q@ )
<0.4 <03 <0.3 365 <04 <03 <0.3 365 04 0.2 0.3 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 18.0 5.0 <11.0 12 200 40 <12.0 12 240 6.0 15.0 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

18



25(2013)

[ 1 [ [ 1
15 - 060 15 - 060 15 - 060
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ ] [ ] [ 1
[ [ [ ]
[1 ] 661 (nB) [1 ] 919(n8) [1 1 1,166 (mB)
1,2
Q@ )
04 0.3 0.3 12 0.3 0.2 0.3 12 04 0.3 0.3 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 25.0 7.0 16.0 12 225 6.5 15.0 12 255 6.0 16.0 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

19



25(2013)

[ 1 [ [ 1
15 - 065 15 - 065 15 - 065
[ ] 02 - 00 [ ] 04 - 01 [ ] 04 - 02
[ ] [ ] [ 1
[ [ [ ]
[1 ] 533 (m8) [1 ] 2,874(nB) [1 1 658 (1mB)
1,2
Q@ )
04 0.2 0.3 12 0.3 0.2 0.3 12 03 0.1 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 18.0 38 108 12 200 5.0 121 12 18.0 4.2 10.2 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

20



25(2013)

[ 1 [ [ 1
15 - 067 15 - 067 15 - 067
[ ] 01 - 01 [ ] 01 - 02 [ ] 03 - 01
[ ] [ ] [ 1
[ [ [ ]
[1 ] 4,610 (mB) [1 ] 758(nB) [1 1 2,030(mB)
1,2
Q@ )
0.6 0.4 04 12 0.5 0.3 04 12 05 0.4 04 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 248 5.6 151 12 256 6.5 15.0 12 238 6.0 147 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

21



25(2013)

1 1349 (n®)

1

8(mB)

1 7.247(md)

1,2

<0.0020
<0.0002
<0.001
<0.005
<0.0004

(@

<0.020
<0.010
<0.06
<0.06
<0.001

1,1,1

05

02

04

12

<0.002

0.2
20
<0.001

i

~~

(VTBE)

<0.002
03

<1
-18

0

1,1

)

(BOD)
(CoD)

255

54

154

12

<0.0020
25.9 6.5 165

G

w)
)

(50mm

(n/ml)

22



25(2013) )
] ] ]
15 - 074 15 - 074 15 - 074
[ ] 03 - 00 [ ] 04 - 00 [ ] 05 - 00
[ ] [ ] [ ]
[ ] [ ] [ ]
[1 1  26346(mB) [1 ] 1,491 (mB) [1 1 2,053 (1mB)
<0.0020 1 <0.0020 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
<0.020 1 <0.020 1
@ ) <0010 1 <0.010 1
<0.06 1 <0.06 1
<0.06 1 <0.06 1
<0.001 1 0.001 1
<0.002 1 0.003 1
<1.00 1
0.6 0.3 04 365 0.3 1
5.0 1 20 1
1,1,1 <0.001 1 <0.001 1
t (MTBE) <0.002 1 <0.002 1
( <0.3 1 12 1
( <1 1 <1 1
( ) -07 1 -18 1
7 1 0 1
1,1 <0.0020 1 <0.0020 1
) 250 58 156 12 26.3 6.3 16.2 12
(BOD)
(CoD)
vy (50mm
)
(n/ml)

23



25(2013) )
] ]
15 074 15 074 15 074
[ ] 06 - 00 [ ] 07 - 00 [ ] 08 - 00
[ ] [ ] [ ]
[ ] [ [ ]
[1 ] 1,092 (mB) [1 ] 4,039 (nB) [1 1 3,561 (mB)
<0.0020 1 <0.0020 1 <0.0020 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
<0.020 1 <0.020 1 <0.020 1
Q@ ) <0010 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
0.003 1 <0.002 1 <0.002 1
0.3 1 04 1 04 1
20 1 20 1 20 1
1,1,1 <0.001 1 <0.001 1 <0.001 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( 0.7 1 0.3 1 0.3 1
( <1 1 <1 1 <1 1
( ) -17 1 -22 1 -23 1
1 1 0 1 0 1
1,1 <0.0020 1 <0.0020 1 <0.0020 1
) 26.0 6.5 16.2 12 238 59 148 12 24.9 70 159 12
(BOD)
(CoD)
vy (50mm
)
(n/ml)

24



25(2013) )
] [ ]
15 074 15 074 15 074
[ 1 09 - 00 [ ] 10 - 00 [ ] 11 - 00
[ ] [ ] [ ]
[ ] [ [ ]
[1 ] 1,318 (mB) [1 ] 1,632(mB) [1 1 693 (1mB)
<0.0020 1 <0.0020 1 <0.0020 1
<0.0002 1 <0.0002 1 <0.0002 1
0.002 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
<0.020 1 <0.020 1 <0.020 1
Q@ ) <0010 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
0.002 1 <0.002 1 <0.002 1
<1.00 1
04 1 0.1 1 0.2 1
10 1 7.0 1 20 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 12 1 <0.3 1
( <1 1 <1 1 <1 1
( ) -19 1 -08 1 -11 1
0 1 150 1 5 1
1,1 <0.0020 1 <0.0020 1 <0.0020 1
) 275 45 164 12 225 5.6 135 12 25.0 6.6 153 12
(BOD)
(CoD)
vy (50mm
)
(n/ml)

25



25(2013) )
] [ ]
15 074 15 074 15 074
[ 1 12 - 00 [ ] 13 - 00 [ ] 14 - 00
[ ] [ ] [ ]
[ ] [ [ ]
[1 ] 1,058 (1mB) [1 ] 199(rB) [1 1 89 (mB)
<0.0020 1 <0.0020 1 <0.0020 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
<0.020 1 <0.020 1 <0.020 1
@ ) <0010 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 <0.002 1 <0.002 1
0.3 1 0.2 1 0.2 1
10 1 3.0 1 20 1
1,1,1 <0.001 1 <0.001 1 <0.001 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( 0.9 1 <0.3 1 <0.3 1
( <1 1 <1 1 <1 1
( ) -14 1 -16 1 -16 1
0 1 80 1 290 1
1,1 <0.0020 1 <0.0020 1 <0.0020 1
) 29.0 75 176 12 27.2 42 152 12 29.2 38 152 12
(BOD)
(CoD)
vy (50mm
)
(n/ml)

26



25(2013) )
] [ ]
15 - 074 15 - 074 15 - 074
[ ] 16 - 00 [ 1 17 - 00 [ ] 18 - 00
[ ] [ ] [ ]
[ ] [ [ ]
[ ] 212 (nB) [ ] 749 (B) [1 1 (n8)
<0.0020 1 <0.0020 1
<0.0002 1 <0.0002 1
<0.001 1 0.003 1
<0.005 1 <0.005 1
1,2 <0.0004 1 <0.0004 1
<0.020 1 <0.020 1
Q@ ) <0010 1 <0.010 1
<0.06 1 <0.06 1
<0.06 1 <0.06 1
0.001 1 <0.001 1
<0.002 1 <0.001 1
0.1 1 0.2 1
20 1 5.0 1
1,1,1 <0.001 1 <0.001 1
t (MTBE) <0.002 1 <0.002 1
( 05 1 12 1
( <1 1 <1 1
( ) -31 1 -32 1
1 1 1 1
1,1 <0.0020 1 <0.0020 1
) 279 4.0 152 12 25.9 6.5 16.2 12
(BOD)
(CoD)
vy (50mm
)
(n/ml)

27



25(2013)

[ 1 [ [ 1
15 - 080 15 - 080 15 - 086
[ ] 01 - 00 [ ] 02 - 00 [ ] 01 - 00
[ ] [ ] [ 1
[ [ [ ]
[1 ] 1,757 (mB) [1 ] 1,796 (mB) [1 1 7,000 (1mB)
1,2
Q@ )
0.3 0.2 0.2 12 0.3 0.2 0.2 12 03 0.2 0.3 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 220 5.0 140 12 220 5.0 140 12 265 5.0 159 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

28



25(2013)

[ 1 [ [ 1
15 - 090 15 - 090 15 - 090
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ ] [ ] [ 1
[ [ [ ]
[1 ] 2,540 (mB) [1 ] 202(n8) [1 1 1,540 (mB)
1,2
Q@ )
04 0.3 <04 13 0.4 03 <04 13 04 0.3 <04 13
1,1,1
t (MTBE)
(
(
( )
1,1
) 245 5.5 15.0 13 237 6.2 15.0 13 237 6.2 15.0 13
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

29



25(2013)

[ 1 [ [ 1
15 - 090 15 - 091 15 - 091
[ ] 04 - 00 [ ] 01 - 00 [ ] 02 - 00
[ ] [ ] [ 1
[ [ [ ]
[1 ] 636 (n8) [1 ] 1,806 (mB) [1 1 200(B)
1,2
Q@ )
0.5 0.2 <04 13 0.6 03 <05 12 04 0.2 <04 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 215 6.0 14.0 13 255 6.0 16.0 12 215 55 15.0 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

30



25(2013)

[ 1 [ [ 1
15 - 092 15 - 093 15 - 093
[ ] 01 - 01 [ ] 01 - 00 [ ] 02 - 00
[ ] [ ] [ 1
[ [ [ ]
[1 ] 2,852 (1mB) [1 ] 1,064 (mB) [1 1 483(nB)
1,2
Q@ )
0.5 0.3 <04 12 0.3 0.2 <0.3 12 0.8 0.2 <0.6 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 275 105 16.0 12 245 79 15.0 12 26.0 51 14.0 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

31



25(2013)

[ 1 [ [ 1
15 - 093 15 - 095 15 - 095
[ ] 03 - 00 [ ] 01 - o1 [ ] 01 - 02
[ ] [ ] [ 1
[ [ [ ]
[1 ] 630 (nB) [1 ] 10,817(rB) [1 1 6,411 (B)
1,2
Q@ )
0.3 0.2 <0.3 12 0.4 0.2 04 12 04 0.2 0.3 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 257 5.6 15.0 12 257 6.1 16.1 12 257 6.1 16.1 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

32



25(2013)

[ 1 [ [ 1
15 - 095 15 - 095 15 - 098
[ ] 02 - 00 [ ] 03 - 00 [ ] 01 - 00
[ ] [ ] [ 1
[ [ [ ]
[1 ] 3,082 (mB) [1 ] 1,147 (mB) [1 1 3,044 (mB)
1,2
Q@ )
0.3 0.2 0.3 12 0.4 0.3 0.3 12 03 0.2 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 220 5.2 138 12 236 8.2 16.3 12 215 9.0 140 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

33



25(2013)

[ 1 [ [ 1
15 - 098 15 - 098 15 - 098
[ ] 02 - 00 [ ] 03 - 00 [ ] 04 - 00
[ ] [ ] [ 1
[ [ [ ]
[1 ] 1,139 (mB) [1 ] 2,325(nB) [1 1 216(mB)
1,2
Q@ )
0.3 0.2 0.2 12 0.4 0.1 0.3 12 03 0.2 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 210 8.0 140 12 270 4.0 15.0 12 255 15 13.0 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

34



25(2013) )
[ [ [ 1
15 - 099 15 - 099 15 - 099
[ ] o1 - 00 [ ] 02 - 00 [ ] 03 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 1 21,024 (nB) i ] 1,153 () 1 ] 36 (n8)
1,2
@ )
0.002 <0.002 <0.002 4
0.4 0.2 03 12 0.3 0.2 03 12 0.2 0.1 0.1 12
1,1,1
t (MTBE)
(
(¢
( ) 24 14 19 4
<0 <0 <0 4
1,1
) 24.0 40 137 12 230 50 133 12 240 50 14.4 12
(BOD)
(CoD)
vy (50mm )
($9)
(n/ml)

35



25(2013)

[ 1 [ [ 1
15 - 099 15 - 099 15 - 099
[ ] 04 - 00 [ ] 05 - 00 [ ] 06 - 00
[ ] [ ] [ 1
[ [ [ ]
[1 ] 32 (mB) [1 ] 99 (mB) [1 1 197 (mB)
1,2
Q@ )
0.2 0.1 0.1 0.4 0.2 0.3 12 0.8 0.1 0.3 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 20.0 9.0 151 19.0 9.0 135 12 18.0 5.5 110 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

36



25(2013)

[ 1 [ [ 1
15 - 099 15 - 099 15 - 099
[ ] 07 - 00 [ ] 08 - 00 [ ] 09 - 00
[ ] [ ] [ 1
[ [ [ ]
1 1 2 () [1 1 3(m8) [1 1 34 ()
1,2
Q@ )
0.3 0.2 0.3 12 0.2 0.2 0.2 12 05 0.2 0.3 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 17.0 55 115 12 15.0 6.0 103 10 245 4.0 139 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

37



25(2013)

[ 1 [ [ 1
15 - 099 15 - 099 15 - 099
[ ] 10 - 00 [ ] 11 - 00 [ 1 12 - 00
[ ] [ ] [ 1
[ [ [ ]
[1 ] 12 (rB) [1 ] 193(rB) [1 1 12 (mB)
1,2
Q@ )
0.5 0.2 0.3 12 0.3 0.1 0.2 12 04 0.2 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 27.0 4.0 141 12 240 6.0 153 12 19.0 4.0 9.9 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

38



25(2013)

[ 1 [ [ 1
15 - 100 15 - 100 15 - 100
[ ] 01 - 01 [ ] 01 - 02 [ ] 01 - 03
[ ] [ ] [ 1
[ [ [ ]
[1 ] 1,725 (mB) [1 ] 6,347 (nB) [1 1 1,451 ()
1,2
Q@ )
0.3 0.2 0.2 12 0.3 0.2 0.2 12 0.2 0.2 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 240 9.0 16.6 12 240 9.0 16.6 12 255 8.0 157 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

39



25(2013)

[ 1 [ [ 1
15 - 100 15 - 100 15 - 100
[ ] 01 - 04 [ ] 01 - 05 [ ] 01 - 06
[ ] [ ] [ 1
[ [ [ ]
[1 ] 1,237 (mB) [1 ] 785(nB) [1 1 294 (B)
1,2
Q@ )
0.2 0.1 0.2 12 0.2 0.1 0.2 12 03 0.1 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 287 6.4 16.6 12 272 5.0 156 12 226 6.4 142 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

40



25(2013)

[ 1 [ [ 1
15 - 100 15 - 100 15 - 100
[ ] 01 - 07 [ ] o1 - 08 [ ] 01 - 09
[ 1 [ 1 [ 1
[ 1 [ [ 1
1 1 (m8) [ ] 1,538 (nB) 1 1 1692(md)
1,2
@ )
03 0.2 0.2 12 0.2 0.2 0.2 12
1,1,1
t (MTBE)
(
(¢
( )
1,1
) 250 7.1 15.3 12 145 8.2 11.0 12
(BOD)
(CoD)
vy (50mm )
(s9)
(n/ml)

2



25(2013)

1

10,670 (8)

1

10,670(8)

1 10670(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

<0.002

0.3 04
340
<0.001

05

04

05

12

04 03 03

12

~~

(VTBE)

<0.002
0.9

<1
-2.2

0

1,1
(@)

(BOD)
(CoD)

176

<0.0100
102 137

22.8

70

149

12

188 88 142

12

w)
)

(50mm

(n/ml)

42



25(2013)

1

2,681 (n8)

(m8)

1 1,389(nB)

1,2

<0.0020
<0.0020
<0.001
<0.005
<0.0004

(@

<0.020
<0.010
<0.06
<0.06
<0.001

1,1,1

05

<0.002

02 04
20
<0.001

10 0.6 07

12

~~

(VTBE)

<0.002
1.0

<1
-0.2
15

1,1
(@)

(BOD)
(CoD)

29.0

<0.0020
4.0 16.0

w)
)

(50mm

(n/ml)

43



25(2013)

[ [ 1 [ 1
15 - 104 15 - 105 15 - 105
[ ] 02 - 00 [ ] 03 - 01 [ ] 03 - 02
[ ] [ ] [ 1
[ [ ] [ ]
[1 ] 638 (nB) [1 ] 8,000 (B) [1 1 1,847 (mB)
1,2
Q@ )
0.5 0.3 04 12 0.5 04 <05 12 05 04 <0.5 12
1,1,1
t (MTBE)
(
(
( )
1,1
(@)
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

44



25(2013)

]
15 106 15 106 15 106
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ ] [ ] [ ]
[ [ [ ]
[1 ] 9,739 (mB) [1 ] 2,330(nB) [1 1 8,152 (1mB)
<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
Q@ ) <0010 1 <0.010 1 <0.010 1
<0.06 1 <0.06 1 <0.06 1
<0.001 1 <0.001 1 <0.001 1
<0.002 1 <0.002 1 <0.002 1
0.00 0.00 0.00 2 0.00 0.00 0.00 2 0.00 0.00 0.00 2
04 0.2 0.3 365 0.4 0.2 0.3 365 03 0.3 0.3 365
110 1 3.0 1 6.0 1
1,1,1 <0.030 1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( 0.5 1 0.8 1 0.6 1
( <1 1 <1 1 <1 1
( ) -20 1 -17 1 -15 1
42 1 15 1 16 1
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 240 8.0 153 13 23.0 75 15.0 12 220 5.0 143 12
(BOD)
(CoD)
vy (50mm
)
(n/ml)

45



25(2013)

] ]
15 106 15 108 15 109
[ 1 04 - 00 [ ] 01 - 00 [ ] 01 - 00
[ ] [ [
[ [ ] [ ]
[1 ] 12 (rB) [1 ] 11,648(nB) [1 1 5,171 (B)
<0.0015 1 <0.0002 1 <0.0002 1
0.0003 1 <0.0002 1 <0.0002 1
<0.001 1 <0.001 1 <0.002 1
<0.005 1 <0.005 1 <0.006 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 <0.001 1
<0.06 1 <0.06 1 <0.06 1
<0.06 1 <0.06 1
<0.001 1 0.003 1 0.003 1
<0.002 1 0.008 1 0.010 1
0.00 0.00 0.00 2
04 0.2 0.3 365 0.3 1 04 1
30 1 16 1 27 1
1,1,1 <0.030 1 <0.001 1 <0.001 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( 0.4 1 0.9 1 17 1
( <1 1 1 1 1 1
( ) -04 1 -22 1 -15 1
27 1 0 1
1,1 <0.0100 1 <0.0020 1 <0.0020 1
) 240 55 148 12
(BOD)
(CoD)
vy (50mm
)
(n/ml)

46



25(2013)

[ 1 [ [ 1
15 - 110 15 - 110 15 - 110
[ ] 01 - 01 [ ] 01 - 02 [ ] 01 - 03
[ ] [ ] [ 1
[ [ [ ]
[1 ] 1,027 (B) [1 ] 4,842 (nB) [1 1 4,860 (nB)
1,2
Q@ )
0.3 0.2 0.2 12 0.3 0.2 0.2 12 03 0.2 0.3 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 240 6.5 16.0 12 240 5.0 15.0 12 220 5.5 140 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

47



25(2013)

[ 1 [ [ 1
15 - 110 15 - 110 15 - 110
[ ] 02 - 01 [ ] 02 - 02 [ ] 02 - 03
[ ] [ ] [ 1
[ [ [ ]
[1 ] 1,766 (mB) [1 ] 883(nd) [1 1 883(1mB)
1,2
Q@ )
0.5 0.2 0.3 12 0.5 0.2 0.3 12 03 0.2 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 140 120 130 12 16.0 10.5 130 12 16.0 110 13.0 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

48



25(2013)

[ 1 [ [ 1
15 - 110 15 - 110 15 - 110
[ ] 03 - 01 [ ] 04 - 00 [ ] 05 - 00
[ ] [ ] [ 1
[ [ [ ]
[1 ] 3,226 (mB) [1 ] 1,608 (mB) [1 1 1,037 (mB)
1,2
Q@ )
0.2 0.2 0.2 12 0.2 0.2 0.2 12 05 0.2 0.3 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 25.0 5.0 16.0 12 25.0 3.0 15.0 12 210 75 15.0 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

49



25(2013) )
[ [ [ 1
15 - 110 -
[ 1 06 - 00 [ [ ] -
[ 1 [ [ 1
[ [ [ 1
[1 1 23 () [1 () [1 ] (m8)
1,2
@ )
0.2 0.2 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 245 6.0 15.0 12
(BOD)
(CoD)
vy (50mm )
(ss)
(n/ml)

50



