27(2015) )
[ 1 [ 1 [
07 - 001 07 - 001 07 - 001
[ ] 02 - 00 [ ] 03 - 00 [ ] 04 - 00
[ ] [ ] [ ]
[ 1 [ 1 [
[1 ] 85,500 (1mB) [1 1 1,700 (nB) [1 1 17,600(nB)
<0.0002 <0.0002 <0.0002 4 <0.0002 <0.0002 <0.0002 4 <0.0002 <0.0002 <0.0002 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
1,2 <0.0001 <0.0001 <0.0001 4 <0.0001 <0.0001 <0.0001 4 <0.0001 <0.0001 <0.0001 4
<0.040 <0.040 <0.040 4 <0.040 <0.040 <0.040 4 <0.040 <0.040 <0.040 4
(@ ) <0.008 <0.008 <0.008 2 <0.008 <0.008 <0.008 2 <0.008 <0.008 <0.008 2
<0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
<0.002 <0.002 <0.002 2 <0.002 <0.002 <0.002 2 <0.002 <0.002 <0.002 2
<0.10 <0.10 <0.10 2 <0.10 <0.10 <0.10 2 <0.10 <0.10 <0.10 2
0.6 04 0.5 12 04 04 0.4 12 0.5 04 0.4 12
0.7 0.7 0.7 2 0.7 0.7 0.7 2 27 18 23 2
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
(
( <1 <1 <1 2 <1 <1 <1 2 <1 <1 <1 2
( ) -2.3 -2.6 -25 2 -17 -24 -2.1 2 -14 -14 -14 2
3 0 0 12 9 0 3 12 2 0 0 12
1,1 <0.0001 <0.0001 <0.0001 4 <0.0001 <0.0001 <0.0001 4 <0.0001 <0.0001 <0.0001 4
) 264 55 145 12 229 45 13.0 12 259 51 14.7 12
(BOD)
(Cop)
(1)) (50mm 0.050 0.015 0.034 12
(E)
(n/ml)
10.0 72 82 12 235 134 20.1 12 425 34.7 395 12
29.8 28.7 29.2 12 46 28 4.0 12 112 9.4 10.3 12
139 133 13.6 2 104 8.6 9.5 2 129 12.7 12.8 2




27(2015)

[ [ 1 [
07 - 002 07 - 002 07 - 002
[ ] 01 - 00 [ ] 06 - 00 [ ] 07 - 00
[ ] [ ] [ 1
[ [ 1 [
[1 18,716 (nB) [1 1 18,360(nB) [1 1 5,657 (B)
<0.0002 <0.0002 <0.0002 4 <0.0002 <0.0002 <0.0002 4 <0.0002 <0.0002 <0.0002 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
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
(¢ ) <0.008 <0.008 <0.008 4 <0.008 <0.008 <0.008 4 <0.008 <0.008 <0.008 4
0.001 <0.001 <0.001 4 0.002 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
0.004 <0.002 0.002 4 0.007 <0.002 0.003 4 <0.002 <0.002 <0.002 4
<0.01 <0.01 <0.01 2 <0.01 <0.01 <0.01 2 <0.01 <0.01 <0.01 2
04 02 03 12 05 0.2 03 12 03 02 0.2 12
5.0 4.0 48 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
( 0.9 0.5 0.7 2 14 0.5 10 2 0.8 0.2 0.5 2
( 2 1 1 4 1 1 1 4 2 <1 <1 4
( ) -14 -19 -17 4 -13 -2.0 -16 4 -16 -20 -18 4
1 0 0 4 1 0 0 4 5 0 1 4
1,1 <0.0020 <0.0020 <0.0020 4 <0.0020 <0.0020 <0.0020 4 <0.0020 <0.0020 <0.0020 4
) 240 8.0 16.2 12 26.0 6.5 16.0 12 240 9.5 16.9 12
(BOD)
(CoD)
L) (50mm
(E)
(n/ml)
35.0 29.0 30.8 4 38.0 36.0 37.0 4 48.0 420 45,0 4
6.8 6.4 6.6 4 13.0 8.7 10.0 4 10.0 9.1 9.7 4




27(2015)

[ [ 1 [
07 - 002 07 - 002 07 - 002
[ ] 10 - 00 [ ] 11 - 00 [ 1 12 - 00
[ ] [ ] [ 1
[ [ 1 [
[1 35,861 (1mB) [1 1 25,217(nB) [1 1 16,585(B)
<0.0002 <0.0002 <0.0002 4 <0.0002 <0.0002 <0.0002 4 <0.0002 <0.0002 <0.0002 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 0.005 <0.001 <0.001 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
(¢ ) <0.008 <0.008 <0.008 4 <0.008 <0.008 <0.008 4 <0.008 <0.008 <0.008 4
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
0.005 <0.002 0.002 4 <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4
0.01 <0.01 <0.01 2 <0.01 <0.01 <0.01 2 <0.01 <0.01 <0.01 2
03 02 02 12 05 03 03 12 04 02 03 12
5.0 4.0 48 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
( 16 10 13 2 0.4 0.2 0.3 2 12 0.6 0.9 2
( 1 1 1 4 2 1 1 4 1 1 1 4
( ) -16 -21 -18 4 -2.3 -25 -24 4 -17 -20 -18 4
1 0 0 4 1 0 0 4 38 3 15 4
1,1 <0.0020 <0.0020 <0.0020 4 <0.0020 <0.0020 <0.0020 4 <0.0020 <0.0020 <0.0020 4
) 285 8.0 173 12 234 5.5 140 12 265 6.5 16.4 12
(BOD)
(CoD)
L) (50mm
(E)
(n/ml)
330 26.0 30.0 4 21.0 18.0 19.0 4 51.0 47.0 49.0 4
10.0 75 84 4 44 42 43 4 12.0 110 118 4




27(2015) )
[ 1 [ 1 [
07 - 003 07 - 003 07 - 003
[ ] 01 - 01 [ ] 01 - 02 [ ] 01 - 03
[ ] [ ] [ 1
[ 1 [ 1 [
[1 ] 26,043 (mB) [1 1 35,201 (nB) [1 1 19,119(nB)
<0.0020 <0.0020 <0.0020 2 <0.0020 <0.0020 <0.0020 2 <0.0020 <0.0020 <0.0020 2
<0.0002 <0.0002 <0.0002 2 <0.0002 <0.0002 <0.0002 2 <0.0002 <0.0002 <0.0002 2
<0.002 <0.002 <0.002 2 <0.002 <0.002 <0.002 2 <0.002 <0.002 <0.002 2
1,2 <0.0002 <0.0002 <0.0002 2 <0.0002 <0.0002 <0.0002 2 <0.0002 <0.0002 <0.0002 2
<0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
(@ ) <0.008 <0.008 <0.008 2 <0.008 <0.008 <0.008 2 <0.008 <0.008 <0.008 2
<0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
<0.002 <0.002 <0.002 2 <0.002 <0.002 <0.002 2 0.002 <0.002 <0.002 2
0.4 0.4 0.4 2 04 0.4 0.4 2 0.4 0.4 0.4 2
18 13 16 2 18 11 15 2 12 10 11 2
1,1,1 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
t (MTBE) <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
( 12 10 11 2 12 11 12 2 12 10 11 2
( 2 1 2 2 <1 <1 <1 2 1 <1 <1 2
( ) -25 -25 -25 2 -25 -28 -2.7 2 -18 -23 -21 2
0 0 0 2 0 0 0 2 0 0 0 2
1,1 <0.0002 <0.0002 <0.0002 2 <0.0002 <0.0002 <0.0002 2 <0.0002 <0.0002 <0.0002 2
) 20.0 6.2 114 12 235 7.0 15.0 12 27.0 6.0 15.7 12
(BOD)
(CoD)
L) (50mm
(ES)

(n/ml)




27(2015) )
[ ] [ ] [
07 - 003 07 - 003 07 - 003
[ ] 01 - 04 [ ] 01 - 05 [ ] 02 - 01
[ ] [ ] [ ]
[ ] [ ] [
[1 ] 1,512 (mB) [1 ] 3,475(nB) [1 1 267 (mB)
<0.0020 <0.0020 <0.0020 2 <0.0020 <0.0020 <0.0020 2 <0.0020 <0.0020 <0.0020 2
<0.0002 <0.0002 <0.0002 2 <0.0002 <0.0002 <0.0002 2 <0.0002 <0.0002 <0.0002 2
<0.002 <0.002 <0.002 2 <0.002 <0.002 <0.002 2 <0.002 <0.002 <0.002 2
1,2 <0.0002 <0.0002 <0.0002 2 <0.0002 <0.0002 <0.0002 2 <0.0002 <0.0002 <0.0002 2
<0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
(@ ) <0.008 <0.008 <0.008 2 <0.008 <0.008 <0.008 2 <0.008 <0.008 <0.008 2
<0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
<0.002 <0.002 <0.002 2 <0.002 <0.002 <0.002 2 <0.002 <0.002 <0.002 2
0.4 04 04 2 04 04 0.4 2 0.4 04 0.4 2
14 11 13 2 18 10 14 2 21 12 17 2
1,1,1 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
t (MTBE) <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
( 13 12 13 2 11 0.9 10 2 12 0.9 11 2
( 1 1 1 2 <1 <1 <1 2 <1 <1 <1 2
( ) -21 -23 -22 2 -2.6 -2.7 =27 2 -2.1 -22 -2.2 2
2 0 1 2 0 0 0 2 3 0 2 2
1,1 <0.0002 <0.0002 <0.0002 2 <0.0002 <0.0002 <0.0002 2 <0.0002 <0.0002 <0.0002 2
) 230 4.0 138 12 212 6.5 143 12 195 5.5 133 12
(BOD)
(CoD)
L) (50mm
(E)

(n/ml)




27(2015) )
[ 1 [ 1 [ 1
07 - 003 07 - 003 07 005
[ ] 03 - 01 [ ] 04 - 01 [ ] 01 - 00
[ ] [ ] [ 1
[ 1 [ 1 [ 1
[1 ] 151 () [1 1 138(nB) [1 1 4,858 (mB)
<0.0020 <0.0020 <0.0020 2 <0.0020 <0.0020 <0.0020 2
<0.0002 <0.0002 <0.0002 2 <0.0002 <0.0002 <0.0002 2
<0.002 <0.002 <0.002 2 <0.002 <0.002 <0.002 2
1,2 <0.0002 <0.0002 <0.0002 2 <0.0002 <0.0002 <0.0002 2
<0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
(@ ) <0.008 <0.008 <0.008 2 <0.008 <0.008 <0.008 2
<0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
<0.002 <0.002 <0.002 2 <0.002 <0.002 <0.002 2
0.4 04 04 2 04 04 0.4 2 0.5 0.1 0.3 366
22 14 18 2 34 11 23 2
1,1,1 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
t (MTBE) <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
( 10 0.9 10 2 19 14 17 2
( <1 <1 <1 2 1 <1 <1 2
( ) -2.1 -24 -2.3 2 -15 -15 -15 2
0 0 0 2 2 0 1 2
1,1 <0.0002 <0.0002 <0.0002 2 <0.0002 <0.0002 <0.0002 2
) 15.8 35 9.6 12 24.0 45 145 12 27.0 55 15.0 12
(BOD)
(Cop)
L) (50mm
(E)

(n/ml)




27(2015)

[ [ [ 1
07 006 07 006 07 - 006
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ ] [ ] [ 1
[ [ [ 1
[1 ] 23,158 (1mB) [1 1 12,500(nB) [1 1 540 (B)
<0.0002 1 <0.0002 1 <0.0002 1
<0.0002 1 <0.0002 1 <0.0002 1
<0.002 1 <0.002 1 <0.002 1
1,2 <0.0004 1 <0.0004 1 <0.0004 1
<0.040 1 <0.040 1 <0.040 1
(@ ) <0.008 1 <0.008 1 <0.008 1
0.001 1 0.001 1 <0.001 1
0.004 1 0.002 1 0.002 1
0.5 0.3 04 366 05 03 0.4 366 0.5 0.3 0.4 366
11 1 19 1 14 1
1,1,1 <0.001 1 <0.001 1 <0.001 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( 11 1 0.6 1 0.9 1
( 1 1 1 1 1 1
( ) -26 1 -26 1 -21 1
8 1 0 1 3 1
1,1 <0.0020 1 <0.0020 1 <0.0020 1
) 30.0 6.0 15.6 12 255 6.0 148 12 21.8 59 132 12
(BOD)
(CoD)
L) (50mm
(ES)

(n/ml)




27(2015) )
[ 1 [ [ 1
07 - 006 07 - 006 07 - 007
[ ] 04 - 00 [ ] 05 - 00 [ ] 01 - 00
[ ] [ ] [ 1
[ 1 [ [ 1
[1 ] 2,420 () [1 1 27 () [1 1 10,868(nB)
<0.0002 1 <0.0002 1
<0.0002 1 <0.0002 1
<0.002 1 <0.002 1
1,2 <0.0004 1 <0.0004 1
<0.040 1 <0.040 1
(@ ) <0.008 1 <0.008 1
<0.001 1 <0.001 1
<0.002 1 <0.002 1
0.4 0.2 0.3 366 04 0.2 0.3 366 0.3 0.2 0.2 12
18 1 25 1
1,1,1 <0.001 1 <0.001 1
t (MTBE) <0.002 1 <0.002 1
( 03 1 <03 1
( 1 1 1 1
( ) -31 1 -28 1
0 1 5 1
1,1 <0.0020 1 <0.0020 1
) 25.6 70 15.3 12 199 58 122 12 27.7 50 15.7 12
(BOD)
(CoD)
L) (50mm
(ES)

(n/ml)




27(2015)

[ [ 1 [ 1
07 - 007 07 - 007 07 - 007
[ ] 02 - 00 [ ] 04 - 00 [ ] 05 - 00
[ 1 [ 1 [ 1
[ [ 1 [ 1
[1 ] 324 (nmB) [1 ] 1,414 (nB) [1 1 877 ()
1,2
@ )
03 02 02 12 04 03 04 12 03 02 03 12
1,1,1
t (MTBE)
(
(
( )
1,1
() 24.1 84 153 12 270 75 14.9 12 151 838 121 12
(BOD)
(CoD)
L) (50mm )
(ED)

(n/ml)




27(2015)

[ [ 1 [ 1
07 - 007 07 - 009 07 - 009
[ ] 06 - 00 [ ] 01 - 00 [ ] 02 - 00
[ 1 [ 1 [ 1
[ [ 1 [ 1
[1 ] 151 (n8) 1 ] 11,848(nB) 1 1 3,080 (nB)
1,2
@ )
04 02 03 12 05 02 04 12 06 04 05 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 280 9.0 173 12 26.8 40 148 12 245 7.0 150 12
(BOD)
(cop)
L) (50mm )
(ED)
(n/ml)

10



27(2015)

1

835 (18)

1

505 (8)

] 13956(n®)

1,2

<0.0020
<0.0002
<0.002
<0.0004
<0.040

@

<0.010
<0.06
<0.06
0.001
0.003

PR R R PR R R R R

1,1,1

(MTBE)

0.6

0.3

0.5

12

0.5

0.3

0.5

12

05
5.0
<0.030
<0.002

~~

1,1

12

<1
-15

0
0.0300

G N

)

w)

(BOD)
(CoD)
(50mm

25.5

75

16.0

12

26.3

6.0

15.2

12

20.8 6.8 138

(ED)

(n/ml)

11



27(2015)

[ [ 1 [
07 - 010 07 - 010 07 - 010
[ ] 02 - 00 [ ] 03 - 00 [ ] 04 - 00
[ 1 [ 1 [ 1
[ [ 1 [
[1 ] 4,130 (m8) 1 ] (m8) 1 1 398 (1mB)
1,2
@ )
1,1,1
t (MTBE)
(
(
( )
1,1
) 250 85 166 12 221 105 162 12
(BOD)
(cop)
L) (50mm )
(ED)
(n/ml)

12



27(2015)

[ [ [
07 - 010 07 - 010 07 - 010
[ ] 05 - 00 [ ] 06 - 00 [ ] 07 - 00
[ 1 [ 1 [ 1
[ [ [
[1 ] 1,487 (mB) [1 ] 171(m8) 1 1 1,358 (B)
1,2
@ )
1,1,1
t (MTBE)
(
(
( )
1,1
) 215 54 135 12 233 70 153 12 27.0 6.9 165 12
(BOD)
(cop)
L) (50mm )
(ED)
(n/ml)

13



27(2015) )
[ 1 [ [ 1
07 - 010 07 - 017 07 - 017
[ ] 08 - 00 [ ] 01 - 00 [ ] 02 - 00
[ 1 [ 1 [ 1
[ 1 [ [ 1
1 1 (m8) [ ] 4,696 (8) 1 1 7.767(md)
1,2
@ )
<0.06 1
<0.06 1
<0.001 1
<0.002 1
0.2 1 0.3 0.1 0.2 12
1,1,1
t (MTBE)
(
(
( )
5 1
1,1
) 256 8.2 16.4 12 245 57 15.8 12
(BOD)
(cop)
L) (50mm
(ED)
(n/ml)

14



27(2015)

[ [ 1 [
07 - 017 07 - 017 07 - 017
[ ] 03 - 01 [ ] 03 - 02 [ ] 04 - 00
[ 1 [ 1 [ 1
[ [ 1 [
[1 ] 185 (mB) 1 ] 1,421 (nB) 1 1 53 (mB)
1,2
@ )
0.2 0.1 0.2 12 0.2 0.1 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 202 84 134 12 274 8.0 1538 12 257 7.2 158 12
(BOD)
(cop)
L) (50mm )
(ED)
(n/ml)

15



27(2015)

[ [ [ ]
07 018 07 - 019 07 - 021
[ ] 01 - 00 [ ] 01 - 00 [ ] 02 - 00
[ ] [ ] [ ]
[ [ [ ]
[1 ] 1,146 (mB) [1 ] 5,815 (B) [1 1 2,529 (mB)
<0.0020 <0.0020 <0.0020 2
<0.0002 <0.0002 <0.0002 2
<0.002 <0.002 <0.002 2
1,2 <0.0004 <0.0004 <0.0004 2
<0.040 <0.040 <0.040 2
(@ ) <0.008 <0.008 <0.008 2
<0.001 <0.001 <0.001 2
<0.002 <0.002 <0.002 2
<0.10 <0.10 <0.10 2
0.6 0.2 0.4 12 0.4 0.3 0.3 12 05 0.3 04 365
43 32 38 2
1,1,1 <0.001 <0.001 <0.001 2
t (MTBE) <0.002 <0.002 <0.002 2
( 19 <10 12 12
( <1 <1 <1 2
( ) -17 -20 -19 2
0 0 0 2
1,1 <0.0100 <0.0100 <0.0100 2
) 235 75 157 12 26.0 54 152 12 250 85 16.8 12
(BOD)
(Cob)
L) (50mm
(E)
(n/ml)

16



27(2015)

[ [ 1 [ 1
07 - 021 07 - 021 07 - 022
[ ] 03 - 00 [ ] 04 - 00 [ ] 01 - 00
[ 1 [ 1 [ 1
[ [ 1 [ 1
[1 ] 348 (B) 1 ] 199(8) 1 1 2,993 (n8)
1,2
@ )
05 0.2 0.4 365 05 0.2 04 365 05 04 05 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 320 65 185 12 265 6.0 169 12
(BOD)
(cop)
L) (50mm )
(ED)
(n/ml)

17



27(2015)

[ [ [ 1
07 - 022 07 - 022 07 - 022
[ ] 02 - 00 [ ] 03 - 00 [ ] 04 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 1,074 (m8) [1 ] 1,844 (nB) 1 1 237(mB)
1,2
@ )
0.4 0.4 0.4 12 04 0.4 0.4 12 0.5 0.1 0.4 12
1,1,1
t (MTBE)
(
(
( )
1,1
)
(BOD)
(cop)
L) (50mm )
(ED)
(n/ml)

18



27(2015)

[ [ [ 1
07 - 022 07 - 022 07 - 022
[ ] 05 - 00 [ ] 06 - 00 [ ] 07 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 729 (B) 1 ] 5,269 () 1 1 2,004 (n8)
1,2
@ )
04 03 04 12 04 02 03 12 04 02 03 12
1,1,1
t (MTBE)
(
(
( )
1,1
)
(BOD)
(cop)
L) (50mm )
(ED)
(n/ml)

19



27(2015)

[ [ [ 1
07 - 022 07 - 022 07 - 024
[ ] 08 - 00 [ ] 09 - 00 [ ] 01 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 477 (mB) [1 ] 2,004 (8) 1 1 2,562 (8)
1,2
@ )
04 0.1 02 12 03 0.1 02 12 05 03 04 24
1,1,1
t (MTBE)
(
(
( )
1,1
)
(BOD)
(cop)
L) (50mm )
(ED)
(n/ml)

20



27(2015)

[ [ 1 [ 1
07 - 025 07 - 025 07 - 025
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ 1 [ 1 [ 1
[ [ 1 [ 1
[1 ] 1,707 (n8) 1 ] 2,609 (8) 1 1 78 (mB)
1,2
@ )
04 0.1 03 366 0.4 0.1 03 366 1.0 0.1 05 366
1,1,1
t (MTBE)
(
(
( )
1,1
) 250 45 147 36 255 55 150 24 26.0 45 154 12
(BOD)
(cop)
L) (50mm )
(ED)
(n/ml)

21



27(2015)

[ [ 1 [ 1
07 - 025 07 - 027 07 - 029
[ ] 04 - 00 [ ] 01 - 00 [ ] 01 - 00
[ ] [ ] [ 1
[ [ 1 [ 1
[1 ] 1,039 (nB) [1 1 4,458 (B) [1 1 188(nB)
<0.0010 1
<0.0002 1
<0.001 1
1,2 <0.0004 1
<0.040 1
(2 ) <0.008 1
<0.001 1
<0.002 1
0.4 0.2 0.3 366 0.6 0.1 0.4 366 0.4 0.1 0.2 12
13 1
1,1,1 <0.030 1
t (MTBE) <0.002 1
(
( <1 1
( ) -14 1
2 1
1,1 <0.0100 1
) 275 6.0 153 23 240 6.9 156 12 2838 8.0 16.9 12
(BOD)
(Cop)
L) (50mm
(ES)
(n/ml)

22



27(2015) )
[ 1 [ 1 [ 1
07 - 029 07 - 029 07 - 029
[ ] 02 - 00 [ ] 03 - 00 [ ] 04 - 00
[ ] [ ] [ 1
[ 1 [ 1 [ 1
1 1 87 () [ 1 () [1 1 236(n®)
<0.0010 1 <0.0010 1
<0.0002 1 <0.0002 1
<0.001 1 <0.001 1
1,2 <0.0004 1 <0.0004 1
<0.040 1 <0.040 1
(2 ) <0.008 1 <0.008 1
<0.001 1 <0.001 1
<0.002 1 <0.002 1
0.3 <0.1 0.1 12 0.6 <0.1 0.3 12
31 1 22 1
1,1,1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1
(
( <1 1 <1 1
( ) -1.0 1 -17 1
780 1 890 1
1,1 <0.0100 1 0.0100 1
) 265 88 16.8 12 27.0 8.0 170 12
(BOD)
(Cop)
L) (50mm
(ES)
(n/ml)

23



27(2015) )
[ 1 [ [ 1
07 - 029 07 - 032 07 - 032
[ ] 05 - 00 [ ] 01 - o1 [ ] 02 - 01
[ ] [ ] [ 1
[ 1 [ [ 1
[1 1 122 () [1 1 6,709 (B) [1 1 5,843 (B)
<0.0010 1
<0.0002 1
<0.001 1
1,2 <0.0004 1
<0.040 1
(¢ ) <0.008 1
<0.001 1
<0.002 1
0.4 01 02 12 04 04 04 366 0.5 0.3 04 366
<10 1
1,1,1 <0.030 1
t (MTBE) <0.002 1
(
( <1 1
( ) -14 1
4 1
1,1 0.0100 1
) 26.5 70 17.6 12 219 6.5 144 12
(BOD)
(CoD)
L) (50mm
(ES)
(n/ml)

24



27(2015)

[ [ [ 1
07 - 032 07 - 034 07 - 034
[ ] 03 - 01 [ ] 01 - 00 [ ] 02 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 1,059 (m8) 1 ] 2,074 (n8) 1 1 201 (1m8)
1,2
@ )
05 03 04 366 04 02 03 12 04 0.1 03 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 210 49 14.9 12
(BOD)
(CoD)
L) (50mm )
(ED)
(n/ml)

25



27(2015)

[ [ [ 1
07 - 034 07 - 038 07 - 038
[ ] 03 - 00 [ ] 01 - 00 [ ] 02 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 194 (m8) 1 ] 5,011 (m8) 1 1 56 (mB)
1,2
@ )
0.4 0.2 0.3 12 0.2 0.1 0.1 12 0.2 0.2 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 26.8 7.0 164 12
(BOD)
(cop)
L) (50mm )
(ED)
(n/ml)

26



27(2015)

[ [ 1 [ 1
07 - 038 07 - 040 07 - 040
[ ] 03 - 00 [ ] 01 - 01 [ ] 01 - 02
[ 1 [ 1 [ 1
[ [ 1 [ 1
[1 ] 126 (8) [1 ] 325(nmB) 1 1 364 (mB)
1,2
@ )
02 02 02 12 04 02 03 366 05 0.2 04 366
1,1,1
t (MTBE)
(
(
( )
1,1
) 268 7.0 164 12 190 79 150 12 185 125 156 12
(BOD)
(cop)
L) (50mm )
(ED)
(n/ml)

27



27(2015)

[ [ 1 [ 1
07 - 043 07 - 043 07 - 043
[ ] 01 - 00 [ ] 02 - 00 [ ] 02 - 01
[ 1 [ 1 [ 1
[ [ 1 [ 1
[1 ] 3,547 (m8) 1 ] 962 (B) 1 1 962 (1mB)
1,2
@ )
08 0.2 05 36 03 0.1 02 12 02 0.1 02 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 245 6.2 158 36 241 6.7 149 12 239 49 145 12
(BOD)
(cop)
L) (50mm )
(ED)
(n/ml)

28



27(2015)

[ [ 1 [ 1
07 - 043 07 - 043 07 - 043
[ ] 03 - 00 [ ] 03 - 01 [ ] 04 - 00
[ 1 [ 1 [ 1
[ [ 1 [ 1
[1 ] 1,361 (mB) 1 ] 1,361 (nB) 1 1 1,361 (B)
1,2
@ )
04 02 03 12 04 02 03 12 03 0.1 03 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 246 5.0 146 12 246 5.0 146 12 20.0 37 126 12
(BOD)
(cop)
L) (50mm )
(ED)
(n/ml)

29



27(2015)

[ [ 1 [ 1
07 - 043 07 - 043 07 - 043
[ ] 05 - 00 [ ] 05 - 01 [ ] 05 - 02
[ 1 [ 1 [ 1
[ [ 1 [ 1
[1 ] 1,119 (mB) [1 ] 1,119(nB) 1 1 1,119(mB)
1,2
@ )
04 02 02 12 04 0.1 03 12 03 02 03 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 202 5.7 127 12 25.1 6.7 153 12 238 59 146 12
(BOD)
(cop)
L) (50mm )
(ED)
(n/ml)

30



27(2015)

[ [ 1 [ 1
07 - 044 07 - 044 07 - 044
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ 1 [ 1 [ 1
[ [ 1 [ 1
[1 ] 2,160 (8) 1 ] 1,301 (nB) 1 1 372(mB)
1,2
@ )
03 0.1 02 12 04 02 03 12 03 0.1 02 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 26.0 7.9 164 12 267 76 163 12 265 9.4 168 12
(BOD)
(cop)
L) (50mm )
(ED)
(n/ml)

31



27(2015) ( )

1,2
@ )
1,1,1
t (MTBE)
(
(
( )
1,1
)
(BOD)
(CoD)
L) (50mm )
(ED)

(n/ml)




27(2015)

[ [ 1 [ 1
07 - 045 07 - 045 07 - 046
[ ] 04 - 00 [ ] 05 - 00 [ ] 01 - 00
[ 1 [ 1 [ 1
[ [ 1 [ 1
[1 ] 490 (B) 1 ] 3,000 (8) 1 1 382 (mB)
1,2
@ )
0.4 0.2 0.3 12 0.2 0.2 0.2 12 0.2 0.1 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 172 113 146 12 202 45 123 12 222 5.2 137 12
(BOD)
(cop)
L) (50mm )
(ED)
(n/ml)

33



27(2015)

[ [ 1 [ 1
07 - 046 07 - 046 07 - 046
[ ] 01 - 01 [ ] 01 - 02 [ ] 01 - 03
[ 1 [ 1 [ 1
[ [ 1 [ 1
[1 ] 481 (mB) 1 ] 1,452 (nB) 1 1 602 (1mB)
1,2
@ )
03 0.2 0.2 12 0.2 0.1 0.2 12 0.2 0.1 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 208 7.0 110 12 208 46 121 12 202 6.0 125 12
(BOD)
(cop)
L) (50mm )
(ED)
(n/ml)

34



27(2015)

[ [ 1 [ 1
07 - 046 07 - 046 07 - 046
[ ] 01 - 05 [ ] 01 - 06 [ ] 01 - 07
[ 1 [ 1 [ 1
[ [ 1 [ 1
[1 ] 188 (m8) 1 ] 315(nB) 1 1 139 (mB)
1,2
@ )
0.2 0.1 0.2 12 0.2 0.1 0.2 12 0.3 0.1 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 17.8 82 126 12 142 8.2 108 12 14.8 48 109 12
(BOD)
(cop)
L) (50mm )
(ED)
(n/ml)

35



27(2015)

[ [ 1 [ 1
07 - 046 07 - 046 07 - 046
[ ] 01 - 08 [ ] 01 - 10 [ ] 01 - 11
[ 1 [ 1 [ 1
[ [ 1 [ 1
[1 ] 630 (B) 1 ] 893 (1mB) 1 1 150 (1mB)
1,2
@ )
03 0.1 0.2 12 0.2 0.2 0.2 12 0.2 0.1 0.1 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 182 7.2 121 12 17.3 73 120 12 175 33 9.9 12
(BOD)
(cop)
L) (50mm )
(ED)
(n/ml)

36



27(2015)

[ [ 1 [ 1
07 - 046 07 - 046 07 - 046
[ ] 01 - 12 [ ] 01 - 13 [ ] 01 - 14
[ 1 [ 1 [ 1
[ [ 1 [ 1
[1 ] 308 (1mB) 1 ] 20 (mB) 1 1 20 (mB)
1,2
@ )
03 0.2 0.2 12 0.2 0.1 0.2 12 0.2 0.1 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 182 58 115 12 188 30 109 12 222 45 124 12
(BOD)
(cop)
L) (50mm )
(ED)
(n/ml)

37



27(2015)

[ [ 1 [ 1
07 - 046 07 - 046 07 - 046
[ ] 01 - 15 [ ] 01 - 16 [ ] 01 - 17
[ 1 [ 1 [ 1
[ [ 1 [ 1
[1 ] 75 (B) 1 ] 273(B) 1 1 79 (mB)
1,2
@ )
03 0.2 0.2 12 03 0.1 0.2 12 0.2 0.2 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 198 6.2 124 12 17.8 78 110 12 19.8 6.8 124 12
(BOD)
(cop)
L) (50mm )
(ED)
(n/ml)

38



27(2015)

[ [ 1 [ 1
07 - 046 07 - 046 07 - 046
[ ] 01 - 18 [ ] 01 - 19 [ ] 01 - 20
[ 1 [ 1 [ 1
[ [ 1 [ 1
[1 1 39 () [1 1 1(mB) [1 ] 1(m8)
1,2
@ )
03 0.2 0.2 12 0.2 0.1 0.2 12 0.2 0.1 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 180 6.8 123 12 188 38 105 12 189 6.2 122 12
(BOD)
(cop)
L) (50mm )
(ED)
(n/ml)

39



27(2015)

[ [ 1 [
07 - 046 07 - 053 07 - 053
[ ] 01 - 21 [ ] 01 - 00 [ ] 02 - 00
[ 1 [ 1 [ 1
[ [ 1 [
[1 ] 1(mB) [1 1 14,397(nB) 1 1 60 (B)
1,2
@ )
02 0.1 02 12 03 02 02 366 03 0.1 0.2 366
1,1,1
t (MTBE)
(
(
( )
1,1
) 168 22 10.1 12 28.1 30 149 16 27.0 6.2 16.0 16
(BOD)
(cop)
L) (50mm )
(ED)
(n/ml)
295 9.0 16.1 12 195 10.0 14.3 12
15.5 54 10.8 12 6.1 1.7 3.8 12

40



27(2015) )
[ [ [
07 - 053 07 - 053 07 - 053
[ ] 03 - 00 [ ] 04 - 00 [ ] 05 - 00
[ ] [ ] [ 1
[ [ [
[1 ] 152 () [1 21 () [1 1 13 ()
1,2
@ )
0.4 0.2 0.3 366 03 0.2 0.2 366 0.4 0.2 0.3 366
1,1,1
t (MTBE)
(
(
( )
1,1
) 153 6.1 112 16 238 10.8 141 16 240 6.3 140 16
(BOD)
(CoD)
L) (50mm
(E)
(n/ml)
245 10.0 17.0 12 44.0 365 421 12 130 115 123 12
153 72 11.0 12 15.7 10.6 147 12 30 27 28 12

2



27(2015) )
[ 1 [ 1 [ 1
07 054 07 054 07 - 054
[ ] 01 - 01 [ ] 01 - 02 [ ] 01 - 03
[ [ [ 1
[ 1 [ 1 [ 1
[1 ] 194 () [1 1 1,552 () [1 1 64 (B)
<0.0020 1 <0.0020 1 <0.0020 1
<0.0002 1 <0.0002 1 <0.0002 1
<0.002 1 <0.002 1 0.180 1
1,2 <0.0004 1 <0.0004 1 <0.0004 1
<0.020 1 <0.020 1 <0.020 1
(@ ) <0.008 1 <0.008 1 <0.008 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 0.003 1
0.00 1 0.00 1 0.00 1
0.1 1 0.1 1 038 1
31 1 29 1 3.6 1
1,1,1 <0.030 1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( 1.6 1 17 1 26 1
( <1 1 <1 1 50 1
( ) -19 1 -19 1 -16 1
0 1 0 1 0 1
1,1 <0.0020 1 <0.0020 1 <0.0020 1
)
(BOD)
(CoD)
) (50mm
(ES)
(n/ml)

42



27(2015)

[ [ 1 [ 1
07 - 056 07 - 056 07 - 057
[ ] 00 - 00 [ ] 01 - 00 [ ] 01 - 00
[ 1 [ 1 [ 1
[ [ 1 [ 1
[1 ] 1,415 (mB) [1 ] 454 (nB) 1 1 1,264 (B)
1,2
@ )
0.9 0.2 06 366 10 05 08 366
1,1,1
t (MTBE)
(
(
( )
1,1
) 250 55 157 12 265 40 143 12
(BOD)
(cop)
L) (50mm )
(ED)
(n/ml)

43



27(2015)

[ [ [ 1
07 - 057 07 - 057 07 - 057
[ ] 02 - 00 [ ] 02 - 01 [ ] 02 - 02
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 59 (B) 1 ] 67 (mB) 1 1 158 (1mB)
1,2
@ )
08 03 05 365 08 03 05 365 08 03 05 365
1,1,1
t (MTBE)
(
(
( )
1,1
)
(BOD)
(cop)
L) (50mm )
(ED)
(n/ml)

44



27(2015)

[ [ [ 1
07 - 057 07 - 057 07 - 057
[ ] 03 - 00 [ ] 04 - 00 [ ] 04 - 01
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 282 (B) 1 ] 10 (mB) 1 1 54 (B)
1,2
@ )
04 03 03 365 0.4 0.2 03 365 04 0.2 03 365
1,1,1
t (MTBE)
(
(
( )
1,1
)
(BOD)
(cop)
L) (50mm )
(ED)
(n/ml)

45



27(2015)

[ [ [ 1
07 - 060 07 - 067 07 - 067
[ ] 01 - 00 [ ] 01 - 00 [ ] 03 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 1,792 (n8) [1 ] 377(nB) [1 1 ()
1,2
@ )
0.2 0.1 02 366 0.2 0.1 02 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 237 8.0 16.1 12
(BOD)
(cop)
L) (50mm )
(ED)
(n/ml)

46



27(2015)

[ [ 1 [ 1
07 - 067 07 - 067 07 - 067
[ ] 04 - 01 [ ] 04 - 02 [ ] 05 - 00
[ 1 [ 1 [ 1
[ [ 1 [ 1
[1 1 5,041 (m8) [1 1 () [1 1 (m8)
1,2
@ )
0.2 0.1 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 219 86 154 12
(BOD)
(cop)
L) (50mm )
(ED)
(n/ml)

47



27(2015)

[ [ 1 [ 1
07 - 068 07 - 069 07 - 069
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ 1 [ 1 [ 1
[ [ 1 [ 1
[1 () [1 ] 364 (B) 1 1 338(mB)
1,2
@ )
02 0.1 02 365 0.7 0.1 04 366 06 0.2 04 366
1,1,1
t (MTBE)
(
(
( )
1,1
) 231 58 146 12 229 5.1 151 12 23.0 5.1 130 12
(BOD)
(cop)
L) (50mm )
(ED)
(n/ml)

48



27(2015)

1

663 (8)

1

840(nB)

1 1867(n®)

1,2

<0.0020
<0.0002
<0.002
<0.0004
<0.020

@

<0.008
<0.06
<0.06
<0.001
<0.002

PR R R PR R R R R

1,1,

1

(MTBE)

04

0.2

0.3

366

0.4

0.2

0.3

366

03 0.2 0.2
21

<0.030

<0.002

1,1

~~

0.7
<1

32
<0.0020

i

B

)

w)

(BOD)
(CoD)
(50mm

22.7

4.6

14.7

12

274 75 171

12

(ED)

(n/ml)

49



27(2015) )
[ 1 [ [ 1
07 071 07 071 07 - 071
[ ] 02 - 01 [ ] 03 - 01 [ ] 10 - 01
[ ] [ ] [ 1
[ 1 [ [ 1
[1 ] 2,167 () [1 1 1,964 (nB) [1 1 13,288(nB)
<0.0020 1 <0.0020 1 <0.0020 1
<0.0002 1 <0.0002 1
<0.002 1 <0.002 1 <0.002 1
1,2 <0.0004 1 <0.0004 1 <0.0004 1
<0.020 1 <0.020 1 <0.020 1
(@ ) <0.008 1 <0.008 1 <0.008 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
<0.10 1
0.3 0.1 0.2 12 04 0.2 0.3 12 0.3 0.1 0.2 12
20 1 17 1 20 1
1,1,1 <0.030 1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1
( 13 1 08 1 11 1
( <1 1 <1 1 <1 1
( )
0 1 0 1 0 1
1,1 <0.0020 1 <0.0020 1 <0.0020 1
) 26.6 75 16.5 12 27.8 8.0 16.8 12 26.7 74 171 12
(BOD)
(CoD)
L) (50mm
(ES)
(n/ml)

50



27(2015) ( )

1,2
@ )
1,1,1
t (MTBE)
(
(
( )
1,1
)
(BOD)
(CoD)
L) (50mm )
(ED)

(n/ml)




27(2015) )
[ [ 1 [
07 - 073 07 - 073 07 - 073
[ ] 03 - 00 [ ] 04 - 00 [ ] 11 - 00
[ 1 [ 1 [ 1
[ [ 1 [
[1 ] 2,303 (mB) 1 ] 532(B) 1 1 3,181(n8)
1,2
@ )
0.001 <0.001 <0.001 2
0.004 <0.002 0.002 2
0.7 03 05 12 0.7 03 05 05 03 04 12
1,1,1
t (MTBE)
(
(
( )
2 1 2 2
1,1
) 254 85 162 12 262 8.2 157 238 65 151 12
(BOD)
(cop)
L) (50mm )
(ED)
(n/ml)

52



27(2015)

(m8)

(m8)

(m8)

1,2
@ )
1,1,1
t (MTBE)
(
(
( )
1,1
)
(BOD)
(cop)
L) (50mm )
(ED)
(n/ml)

53



27(2015)

[ 1 [ 1 [ 1
07 - 073 07 - 078 07 - 078
[ ] 11 - 08 [ ] 01 - 00 [ 1 02 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
[1 1 (m8) [1 1 856 (8) [1 ] 901 (8)
1,2
@ )
05 0.3 0.4 12 0.5 0.2 0.3 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 24.0 6.9 154 12 244 8.0 15.7 12
(BOD)
(cop)
L) (50mm )
(ss)
(n/ml)

54



27(2015)

[ 1 [ 1 [ 1
07 - 078 07 - 078 07 - 079
[ ] 03 - 00 [ ] 04 - 00 [ ] 01 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
[1 ] (m8) 1 ] 142 () 1 1 964 (1m8)
1,2
@ )
05 02 03 12 02 0.1 02 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 245 6.8 154 12
(BOD)
(CoD)
L) (50mm )
(ED)
(n/ml)

55



27(2015)

[ [ [ 1
07 - 079 07 - 079 07 - 079
[ ] 02 - 00 [ ] 03 - 00 [ ] 04 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 261 (B) 1 ] 70 (mB) 1 1 416 (nB)
1,2
@ )
03 0.1 02 12 03 02 03 12 03 02 02 12
1,1,1
t (MTBE)
(
(
( )
1,1
)
(BOD)
(cop)
L) (50mm )
(ED)
(n/ml)

56



27(2015)

[ [ [ 1
07 - 079 07 - 079 07 - 079
[ ] 05 - 00 [ ] 06 - 00 [ ] 07 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 170 (m8) 1 ] 153(m8) 1 1 0(mB)
1,2
@ )
03 0.1 02 12 03 0.1 02 12
1,1,1
t (MTBE)
(
(
( )
1,1
)
(BOD)
(cop)
L) (50mm )
(ED)
(n/ml)

57



27(2015) )
[ [ [ 1
07 - 079 07 - 079 -
[ ] 08 - 00 [ 1 09 - 00 [ ] -
[ 1 [ 1 [ 1
[ [ [ 1
[1 1 88 () [1 1 190(nB) [1 ] (m8)
1,2
@ )
03 0.2 0.2 12 03 0.2 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
)
(BOD)
(cop)
) (50mm )
(S9)
(n/ml)

58



