24(2012)

[ ] [
37 - 001 37 - 001 37 - 001
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ ] [ ] [ ]
[ [ 1 [
[1 1 12,426 (B) [1 ] 29,599(1B) [1 ] 13,898(nmB)
<0.0015 <0.0015 <0.0015 4 <0.0015 <0.0015 <0.0015 4 <0.0015 <0.0015 <0.0015 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
2 ) <0.010 <0.010 <0.010 4 <0.010 <0.010 <0.010 4 <0.010 <0.010 <0.010 4
<0.06 <0.06 <0.06 4 <0.06 <0.06 <0.06 4 <0.06 <0.06 <0.06 4
0.002 <0.001 0.001 4 0.002 <0.001 0.001 4 0.002 <0.001 0.001 4
0.007 0.002 0.004 4 0.004 0.002 0.003 4 0.005 0.003 0.004 4
0.5 0.1 0.3 12 04 02 0.3 12 0.6 0.4 0.5 12
4.0 4.0 4.0 4 4.0 20 3.0 4 5.0 3.0 4.0 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
(
( <1 <1 <1 12 <1 <1 <1 12 <1 <1 <1 12
( ) -10 -11 -11 4 -1.0 -13 -12 4 -11 -17 -14 4
6 0 1 12 20 0 2 12 12 0 2 12
1,1 <0.0100 <0.0100 <0.0100 4 <0.0100 <0.0100 <0.0100 4 <0.0100 <0.0100 <0.0100 4
) 312 7.0 183 12 284 119 19.1 12 283 83 175 12
V) (50mm
(BOD)
4.0 30 35 4 4.0 20 33 4 5.0 3.0 38 4
(CoD)
(n/nml)
45.0 410 43.0 4 410 320 37.0 4 45.0 25.0 35.0 4

(58)




24(2012) )
[ ] ] [
37 - 001 37 - 001 37 - 001
[ ] 04 - 00 [ ] 05 - 00 [ ] 06 - 00
[ ] [ ] [ ]
[ 1 [ 1 [
1 (n8) [ (n8) [1 ] 586 ()
<0.0015 <0.0015 <0.0015 4 <0.0015 <0.0015 <0.0015 4 <0.0015 <0.0015 <0.0015 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
2 ) <0.010 <0.010 <0.010 4 <0.010 <0.010 <0.010 4 <0.010 <0.010 <0.010 4
<0.06 <0.06 <0.06 4 <0.06 <0.06 <0.06 4 <0.06 <0.06 <0.06 4
0.001 <0.001 <0.001 4 0.001 <0.001 0.001 4 0.002 <0.001 0.001 4
0.006 0.002 0.004 4 0.004 0.002 0.003 4 0.004 <0.002 0.002 4
0.4 0.3 0.3 12 05 03 0.4 12 0.6 0.2 04 12
4.0 3.0 3.0 4 4.0 3.0 4.0 4 5.0 4.0 5.0 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
(
( <1 <1 <1 12 <1 <1 <1 12 <1 <1 <1 12
( ) -14 -18 -15 4 -15 -18 -16 4 -16 -1.9 -18 4
6 0 1 12 1 0 0 12 2 0 0 12
1,1 <0.0100 <0.0100 <0.0100 4 <0.0100 <0.0100 <0.0100 4 <0.0100 <0.0100 <0.0100 4
) 28.0 9.2 179 12 278 8.9 18.2 12 283 7.2 176 12
V) (50mm
(BOD)
4.0 30 33 4 4.0 30 35 4 5.0 4.0 45 4
(CoD)
(n/nml)
30.0 220 25.0 4 26.0 19.0 230 4 26.0 19.0 230 4

(58)




24(2012) )
[ ] ] [
37 - 001 37 002 37 002
[ ] 07 - 00 [ ] 01 - 00 [ ] 02 - 00
[ ] [ ] [ ]
[ 1 [ 1 [
[1 1 226 (nB) [1 ] 16,749(nB) [1 I 2,397 (B)
<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
2 ) <0.010 <0.010 <0.010 4
<0.06 <0.06 <0.06 4
0.001 <0.001 <0.001 4
0.002 <0.002 <0.002 4
0.7 0.4 05 12 08 05 0.6 12 0.8 05 0.6 12
4.0 4.0 4.0 4
1,1,1 <0.030 <0.030 <0.030 4
t (MTBE) <0.002 <0.002 <0.002 4
(
( <1 <1 <1 12
( ) -14 -2.3 -17 4
4 0 0 12
1,1 <0.0100 <0.0100 <0.0100 4
) 253 43 15.0 12 28.1 9.1 18.7 12 279 108 19.6 12
V) (50mm
(BOD)
40 4.0 4.0 4
(cop)
(n/ml)
35.0 16.0 28.0 4 26.5 20.3 225 12 70.5 435 54.6 12

(58)




24(2012)

[ 1 [ 1 [ 1
37 - 002 37 - 002 37 - 002
[ ] 03 - 00 [ ] 04 - 00 [ ] 05 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [
[1 ] 3,877 () 1 1 1,252 (n8) 1 (n8)
1,2
@ )
0.6 04 05 12 05 04 05 12 0.6 05 05 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 28.8 10.3 19.2 12 259 6.3 183 12 26.3 7.3 16.7 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
55.8 344 446 12 549 272 478 12 27.3 16.1 216 12

(89)




24(2012)

[ 1 [ 1 [ 1
37 - 002 37 - 002 37 - 002
[ 1 06 - 00 [ ] 07 - 00 [ ] 08 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [
1 1 344 () 1 1 456 () 1 ] 240 (n8)
1,2
@ )
05 0.3 0.4 12 09 04 0.6 12 05 0.4 05 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 324 111 209 12 29.8 8.3 182 12 304 104 20.2 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
29.0 184 215 12 69.7 425 56.0 12 46.6 18.3 27.1 12

(89)




24(2012)

[ 1 [ [ 1
37 - 002 37 - 002 37 - 002
[ 1 09 - 00 [ ] 10 - 00 [ ] 11 - 00
[ 1 [ 1 [ 1
[ 1 [ [ 1
[1 () [1 1 () [1 1 1,650(mB)
1,2
@ )
0.6 04 05 12 0.6 04 0.4 12 0.6 0.4 05 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 322 9.1 20.0 12 25.4 8.0 16.2 12 29.8 11.6 19.9 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
288 18.6 21.7 12 29.1 18.7 21.8 12 89.4 65.1 745 12

(89)




24(2012) )
[ 1 [ 1 [
37 - 002 37 - 002 37 - 003
[ 1 12 - 00 [ ] 13 - 00 [ ] 01 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [
[1 1 () [1 () [1 1 10177(n8)
1,2
@ )
04 03 0.4 12 05 0.1 03 365
1,1,1
t (MTBE)
( 16 08 12 12
(
( )
1,1
) 331 74 192 12 285 8.0 171 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
295 18.3 216 12 41.0 24.0 33.0 12

(89)




24(2012) )
[ 1 [ 1
37 - 004 37 - 004 37 - 004
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ 1 [ 1 [ 1
[ 1 [ [ 1
[1 1 7,275 (nB) [1 ] 9,905 (1rB) [1 I 1,026 (nB)
<0.0015 1 <0.0015 1
<0.0001 1 <0.0001 1
<0.001 1 <0.001 1
<0.010 1 <0.010 1
1,2 <0.0004 1 <0.0004 1
<0.001 1 <0.001 1
Q@ ) <0010 1 <0.010 1
<0.06 1 <0.06 1
<0.06 1 <0.06 1
0.004 1 <0.001 1
0.005 1 <0.002 1
<0.01 1 <0.01 1
10 0.6 0.8 2 0.6 04 0.5 12 0.8 0.3 0.5 2
7.0 1 5.0 1
1,1,1 <0.001 1 <0.001 1
t (MTBE) <0.002 1 <0.002 1
( 27 1 14 1
( <1 1 <1 1
( b} -1.0 1 0.1 1
0 1 1 1
1,1 <0.0010 1 <0.0010 1
)
V) (50mm
(BOD)
(CoD)
(n/ml)

(58)




24(2012)

[ [ 1 [ 1
37 - 004 37 - 004 37 - 004
[ ] 04 - 00 [ ] 05 - 00 [ ] 06 - 00
[ 1 [ 1 [ 1
[ [ 1 [ ]
[1 1 1,740 (mB) [1 ] (mB) [1 ] 272 (nB)
1,2
Q@ )
0.6 0.4 0.5 12 04 0.3 04 12
1,1,1
t (MTBE)
(
(
( )
1,1
)
V) (50mm )
(BOD)
(CoD)
(n/ml)

(89)




24(2012) )
[ 1 1 [ 1
37 - 004 37 - 004 37 - 005
[ ] 07 - 00 [ ] 08 - 00 [ ] 01 - 00
[ ] [ ] [ ]
[ 1 [ 1 [ 1
[1 1 1,270 (mB) [1 ] 3,222 (n8) [1 ] 598 (B)
<0.0015 1 <0.0015 1
<0.0001 1 <0.0001 1
<0.001 1 <0.001 1
<0.010 1 <0.010 1
1,2 <0.0004 1 <0.0004 1
<0.001 1 <0.001 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 <0.002 1
0.5 0.3 0.4 12 0.5 0.6 0.4 0.5 13
13.0 1 30.0 1
1,1,1 <0.001 1 <0.001 1
t (MTBE) <0.002 1 <0.002 1
( 0.8 1 16 1
( <1 1 <1 1
( ) 01 1 -17 1
4 1 9 1
1,1 <0.0010 1 <0.0010 1
)
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)

10



24(2012) )
[ 1 1 [ 1
37 005 37 005 37 005
[ ] 02 - 04 [ ] 04 - 12 [ ] 05 - 15
[ [ [
[ 1 [ 1 [ 1
1 1 671 (n8) [ 1 1,598(8) 1 1 ()
<0.0015 1 <0.0015 1 <0.0015 1
<0.0001 1 <0.0001 1 <0.0001 1
<0.001 1 <0.001 1 <0.001 1
<0.010 1 <0.010 1 <0.010 1
1,2 <0.0004 1 <0.0004 1 <0.0004 1
<0.001 1 <0.001 1 <0.001 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 0.002 1 <0.001 1
0.002 1 0.004 1 0.004 1
0.8 0.1 04 13 12 0.7 10 13 0.5 04 0.5 13
13.0 1 11.0 1 3.0 1
1,1,1 <0.001 1 <0.001 1 <0.001 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( 20 1 20 1 18 1
( <1 1 <1 1 <1 1
( ) -16 1 -13 1 -20 1
110 1 33 1 0 1
1,1 <0.0010 1 <0.0010 1 <0.0010 1
(@)
w) (50mm
(BOD)
(CoD)
(n/ml)
(89)

11



24(2012) )
[ 1 1 [ 1
37 007 37 007 37 007
[ ] 01 - 01 [ ] 02 - 07 [ ] 03 - 09
[ [ [
[ 1 [ 1 [ 1
1 1 905 (n8) [ 1 3,869 () 1 1 ()
<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
<0.020 1 <0.020 1 <0.020 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
<0.002 1 <0.002 1 <0.002 1
0.00 1 0.00 1 0.00 1
0.6 0.2 04 365 0.6 0.2 04 365 0.6 0.2 04 365
5.0 1 5.0 1 5.0 1
1,1,1 <0.030 1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( 0.9 1 09 1 09 1
( <1 1 <1 1 <1 1
( ) -20 1 -20 1 -20 1
9 1 9 1 9 1
1,1 <0.0100 1 <0.0100 1 <0.0100 1
(@)
w) (50mm
(BOD)
(CoD)
(n/ml)
(89)

12



24(2012) )
[ [ 1 [ 1
37 - 008 37 - 008 37 - 008
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ 1 [ 1 [ 1
[ [ 1 [ ]
[1 1 4,687 (n8) [1 ] 1,358 (1mB) [1 ] 1,166 (mB)
1,2
Q@ )
<0.06 1
<0.06 1
<0.001 1
<0.002 1
10 0.8 0.9 365 10 0.6 0.8 365 10 0.6 0.7 365
1,1,1
t (MTBE)
(
(
( )
1,1
)
V) (50mm )
(BOD)
(CoD)
(n/ml)
(59

13



24(2012)

[ [ 1 [ 1
37 - 008 37 - 008 37 - 008
[ ] 04 - 00 [ ] 05 - 00 [ ] 06 - 00
[ 1 [ 1 [ 1
[ [ 1 [ ]
[1 1 185 (1mB) [1 ] 928(n8) [1 ] 231(mB)
1,2
Q@ )
10 0.6 0.8 365 10 0.5 0.7 365 10 0.6 0.8 365
1,1,1
t (MTBE)
(
(
( )
1,1
)
V) (50mm )
(BOD)
(CoD)
(n/ml)
(59

14



24(2012)

[ [ 1 [ 1
37 - 008 37 - 008 37 - 008
[ ] 07 - 00 [ ] 08 - 00 [ ] 09 - 00
[ 1 [ 1 [ 1
[ [ 1 [ ]
[1 1 1,679 (mB) [1 ] 557 (n8) [1 ] 3,996 (mB)
1,2
Q@ )
10 0.6 0.7 365 10 0.5 0.7 365 10 0.6 0.8 365
1,1,1
t (MTBE)
(
(
( )
1,1
)
V) (50mm )
(BOD)
(CoD)
(n/ml)
(59

15



24(2012)

[ [ 1 [ 1
37 - 008 37 - 008 37 - 008
[ ] 10 - 00 [ ] 11 - 00 [ 1 12 - 00
[ 1 [ 1 [ 1
[ [ 1 [ ]
[1 1 1,046 (mB) [1 ] 190(B) [1 ] 414(m)
1,2
Q@ )
10 0.6 0.8 365 10 0.4 0.6 365 10 0.5 0.7 365
1,1,1
t (MTBE)
(
(
( )
1,1
)
V) (50mm )
(BOD)
(CoD)
(n/ml)
(59

16



24(2012)

(m8)

(m8)

1 3135(m)

1,2

<0.0015
<0.0002
<0.001
<0.010
<0.0004

@

<0.040
<0.010
<0.06
<0.06
0.002

05

02

<0.3

12

05

03

<04

12

0.003

0.6 02 04
27
<0.030

i

(MTBE)

<0.002
32

<1
-25

2

1,1

)
w)y

(50mm )

(BOD)

<0.0100

B

(n/ml)

(89)

(CoD)

17



24(2012) )
[ 1 1 [ 1
37 013 37 013 37 013
[ ] 02 - 04 [ ] 03 - 09 [ ] 04 - 03
[ [ [
[ 1 [ 1 [ 1
[1 1 302 (mB) [1 64 () [1 I 1,336 (nB)
<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
<0.010 1 <0.010 1 <0.010 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
<0.002 1 <0.002 1 <0.002 1
0.6 04 05 16 0.6 0.1 04 16 0.8 04 0.6 16
18 1 4.8 1 6.6 1
1,1,1 <0.030 1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( 19 1 13 1 39 1
( <1 1 <1 1 <1 1
( ) -28 1 -23 1 -15 1
6 1 0 1 2 1
1,1 <0.0100 1 <0.0100 1 <0.0100 1
(@)
w) (50mm
(BOD)
(CoD)
(n/ml)
(89)

18



24(2012) )
[ ] ] [ ]
37 - 013 37 - 013 37 - 023
[ ] 05 - 08 [ ] 06 - 06 [ ] 02 - 00
[ ] [ ] [ ]
[ 1 [ 1 [ ]
[1 1 320 () [1 ] 758(n8) [1 ] 140(rB)
<0.0015 1 <0.0015 1
<0.0002 1 <0.0002 1
<0.001 1 <0.001 1
<0.010 1 <0.010 1
1,2 <0.0004 1 <0.0004 1
<0.040 1 <0.040 1
@ ) <0.010 1 <0.010 1
<0.06 1 <0.06 1
<0.06 1 <0.06 1
0.001 1 0.002 1
0.003 1 0.007 1
0.6 0.3 0.5 16 0.6 03 0.5 16 0.8 0.5 0.6 12
18 1 3.6 1
1,1,1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1
( 22 1 17 1
( <1 1 <1 1
( ) -21 1 -28 1
2 1 2 1
1,1 <0.0100 1 <0.0100 1
) 27.2 96 17.7 12
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)

19



24(2012)

[ 1 [ [ 1
37 - 023 37 - 023 37 - 023
[ ] 03 - 00 [ ] 04 - 00 [ ] 05 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 58 (nB) [1 ] 2,790 () 1 ] 2,694 ()
1,2
@ )
0.8 05 0.6 12 09 0.6 0.8 12 0.6 0.4 05 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 27.2 9.6 17.7 12 276 7.8 17.8 12 313 6.8 20.1 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

20



24(2012) ( )

1 1 1
37 - 023 37 - 040 37 - 040
[ ] 06 - 00 [ ] o1 - 01 [ ] 02 - 01
[ 1 [ 1 [ 1
[ 1 [ 1 [ ]
[1 1 2,372 (mB) [1 ] 2,470(nB) [1 ] 1,040 (mB)
1,2
Q@ )
0.6 0.3 0.4 12
1,1,1
t (MTBE)
( )
( )
( )
1,1
() 283 87 186 12
V) (50mm )
(BOD)
(CoD)
(n/ml)
(59

21



24(2012) )
[ 1 1 [ 1
37 - 040 37 - 040 37 - 040
[ ] 03 - 01 [ ] 04 - 01 [ ] 05 - 01
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
[1 1 2,830 (B) [1 ] 1,028 (nB) [1 I 622 (rB)
<0.0015 1 <0.0015 1
0.0001 1 <0.0001 1
<0.001 1 <0.001 1
<0.010 1 <0.010 1
1,2 <0.0004 1 <0.0004 1
<0.001 1 <0.001 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 <0.002 1
<0.01 1 <0.01 1
0.5 1 04 1
4.0 1 26.0 1
1,1,1 <0.001 1 <0.001 1
t (MTBE) <0.002 1 <0.002 1
( 13 1 13 1
( <1 1 <1 1
( ) -10 1 -10 1
9 1 2 1
1,1 <0.0010 1 <0.0010 1
)
V) (50mm
(BOD)
(CoD)
(n/ml)
(8S)

22



24(2012) )
[ ] ] [ ]
37 040 37 040 37 040
[ ] 06 - 01 [ ] 07 - 01 [ ] 08 - 01
[ [ [
[ 1 [ 1 [ ]
[1 1 707 (mB) [1 ] 208(n8) [1 ] 1,149 (mB)
<0.0015 1 <0.0015 1 <0.0015 1
0.0001 1 <0.0001 1 <0.0001 1
<0.001 1 <0.001 1 <0.001 1
<0.010 1 <0.010 1 <0.010 1
1,2 <0.0004 1 <0.0004 1 <0.0004 1
<0.001 1 <0.001 1 <0.001 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 0.002 1
<0.002 1 <0.002 1 0.007 1
<0.01 1 <0.01 1 <0.01 1
0.4 1 0.5 1 0.3 1
110 1 10.0 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
( 13 1 0.7 1 11 1
( <1 1 <1 1 <1 1
( ) -10 1 -13 1 -15 1
23 1 3 1 3 1
1,1 <0.0010 1 <0.0010 1 <0.0010 1
)
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)

23



24(2012)

(m8)

(m8)

(m8)

1,2
@ )
1,1,1
t (MTBE)
(
(
( )
1,1
)
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

24



24(2012)

[ [ 1 [ 1
37 - 040 37 - 040 37 - 040
[ ] 12 - 01 [ ] 13-01 [ ] 14 - 01
[ 1 [ 1 [ 1
[ [ 1 [ 1
[1 () [1 1 () [1 1 (mB)
1,2
@ )
05 0.1 0.4 12 05 03 0.4 12 0.4 0.2 0.4 12
1,1,1
t (MTBE)
(
(
( )
1,1
)
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

25



24(2012)

[ [ 1 [ 1
37 - 040 37 - 040 37 - 040
[ ] 15 - 01 [ ] 16 - 01 [ ] 17 - 01
[ 1 [ 1 [ 1
[ [ 1 [ 1
[1 () [1 1 () [1 1 (mB)
1,2
@ )
05 0.1 0.4 12 05 03 0.4 12 05 0.4 05 12
1,1,1
t (MTBE)
(
(
( )
1,1
)
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

26



24(2012) )
[ ] [ ]
37 041 37 041 37 041
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ ] [ ] [
[ 1 [ [ ]
[1 1 3,801 (mB) [1 ] 1,368 (mB) [1 ] 2,353 (mB)
<0.0015 1 <0.0015 1 <0.0015 1
<0.0001 1 <0.0001 1 <0.0001 1
0.001 1 <0.001 1 <0.001 1
<0.010 1 <0.010 1 <0.010 1
1,2 <0.0004 1 <0.0004 1 <0.0004 1
<0.001 1 <0.001 1 <0.001 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
0.002 1 0.001 1 0.003 1
0.003 1 <0.002 1 0.005 1
0.5 0.3 0.4 12 0.8 05 0.6 12 10 0.6 0.9 12
3.0 1 4.0 1 30 1
1,1,1 <0.001 1 <0.001 1 <0.001 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( 14 1 14 1 22 1
( <1 1 <1 1 <1 1
( ) -12 1 -11 1 -13 1
1 1 1 1 1 1
1,1 <0.0010 1 <0.0010 1 <0.0010 1
) 264 6.5 16.0 12 26.8 51 154 12 29.6 71 178 12
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)
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24(2012) ( )

1 1 1
37 - 041 37 - 041 37 - 041
[ ] 11 - 11 [ ] 12 - 12 [ ] 13 - 13
[ 1 [ 1 [ 1
[ 1 [ 1 [ ]
1 1 726 (78) 1 1 (m8) [1 1 ()
1,2
Q@ )
0.8 0.1 0.4 12
1,1,1
t (MTBE)
( )
( )
( )
1,1
) 228 15.9 18.3 12
V) (50mm )
(BOD)
(CoD)
(n/ml)
(59

28



24(2012)

[ 1 [ [ 1
37 - 041 37 - 041 37 - 041
[ 1 14 - 14 [ ] 15 - 15 [ ] 18 - 18
[ 1 [ 1 [ 1
[ [ [ 1
1 1 1,544 (8) 1 ] 2,049 () 1 ] 289 (B)
1,2
@ )
0.8 0.2 05 12 1.0 04 0.6 12 0.8 0.3 0.6 11
1,1,1
t (MTBE)
(
(
( )
1,1
( ) 231 131 17.8 12 252 9.8 171 12 19.9 144 186 11
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)
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24(2012)

[ 1 [ [ 1
37 - 041 37 - 041 37 - 041
[ 1 19 - 19 [ 1 20 - 20 [ ] 21-21
[ 1 [ 1 [ 1
[ 1 [ [ 1
[1 1 () [1 1 617 (m8) [1 1 357 (md)
1,2
@ )
09 04 0.6 12 1.0 0.3 0.6 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 20.0 147 17.8 12 203 121 175 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)
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24(2012)

[ 1 [ [ 1
37 - 041 37 - 041 37 - 041
[ 1 2 -2 [ ] 23 - 23 [ 1 24 - 24
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 595 (1) [1 ] 41 (n8) 1 ] 632(mB)
1,2
@ )
1.0 0.3 05 12 1.0 0.2 0.6 1.0 0.3 0.8 12
1,1,1
t (MTBE)
(
(
( )
1,1
( ) 235 12.2 17.7 12 19.7 14.6 175 20.1 14.2 17.0 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)
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24(2012)

[ 1 [ [ 1
37 - 041 37 - 041 37 - 041
[ ] 25 - 25 [ ] 26 - 26 [ 1 27 - 27
[ 1 [ 1 [ 1
[ [ [ 1
[1 () [1 () [1 1 (mB)
1,2
@ )
0.6 04 05 12 04 0.2 0.3 12 0.6 05 0.6 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 29.8 8.7 19.3 12 318 8.7 19.1 12 29.8 10.1 19.4 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)
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24(2012) )
[ ] ] [ ]
37 042 37 042 37 042
[ ] 01 - 00 [ ] 02 - 00 [ ] 04 - 00
[ [ [
[ 1 [ 1 [ ]
1 (n8) [ 1 3025(nd) [1 ] (8)
<0.0015 1 <0.0015 1 <0.0015 1
<0.0001 1 <0.0001 1 <0.0001 1
<0.001 1 <0.001 1 <0.001 1
<0.010 1 <0.010 1 <0.010 1
1,2 <0.0004 1 <0.0004 1 <0.0004 1
<0.001 1 <0.001 1 <0.001 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
0.002 1 0.003 1 0.002 1
0.009 1 0.006 1 0.008 1
0.6 0.3 0.5 12 10 02 0.3 12 0.6 0.2 04 12
20 1 4.0 1 30 1
1,1,1 <0.001 1 <0.001 1 <0.001 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( 14 1 24 1 15 1
( <1 1 <1 1 <1 1
( ) -15 1 -08 1 -15 1
9 1 200 1 2 1
1,1 <0.0010 1 <0.0010 1 <0.0010 1
)
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)
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24(2012) )
[ 1 1 [ 1
37 042 37 - 042 37 042
[ ] 05 - 00 [ ] 06 - 00 [ ] 07 - 00
[ [ 1 [
[ 1 [ 1 [ 1
[1 (mB) [1 ] 3,952 (1rB) [1 I 406 (m8)
<0.0015 1 <0.0015 1 <0.0015 1
<0.0001 1 <0.0001 1 <0.0001 1
<0.001 1 <0.001 1 <0.001 1
<0.010 1 <0.010 1 <0.010 1
1,2 <0.0004 1 <0.0004 1 <0.0004 1
<0.001 1 <0.001 1 <0.001 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
0.002 1 0.001 1 <0.001 1
0.007 1 0.003 1 <0.002 1
0.6 04 05 12 0.6 0.3 04 12 0.5 0.2 0.2 12
20 1 20 1 220 1
1,1,1 <0.001 1 <0.001 1 <0.001 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( 1.0 1 20 1 15 1
( <1 1 <1 1 <1 1
( ) -15 1 -05 1 -11 1
5 1 24 1 1 1
1,1 <0.0010 1 <0.0010 <0.0010 <0.0010 4 <0.0010 1
(@)
w) (50mm
(BOD)
(CoD)
(n/ml)
(89)
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24(2012) )
[ ] ] [ ]
37 042 37 042 37 042
[ ] 08 - 00 [ 1 09 - 00 [ ] 10 - 00
[ [ [
[ 1 [ 1 [ ]
[1 1 401 (n8) [1 ] 378(n8) [1 ] 298(nB)
<0.0015 1 <0.0015 1 <0.0015 1
<0.0001 1 <0.0001 1 <0.0001 1
<0.001 1 <0.001 1 <0.001 1
<0.010 1 <0.010 1 <0.010 1
1,2 <0.0004 1 <0.0004 1 <0.0004 1
<0.001 1 <0.001 1 <0.001 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
0.003 1 0.003 1 <0.002 1
0.5 0.1 0.4 12 05 03 0.4 12 0.6 0.2 04 12
26.0 1 4.0 1 70 1
1,1,1 <0.001 1 <0.001 1 <0.001 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( 15 1 13 1 19 1
( <1 1 <1 1 <1 1
( ) -12 1 -12 1 -15 1
77 1 8 1 66 1
1,1 <0.0010 1 <0.0010 1 <0.0010 1
)
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)
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24(2012) )
[ ] [ ] [ ]
37 042 37 042 37 042
[ ] 11 - 00 [ 1 12 - 00 [ ] 13 - 00
[ [ [
[ 1 [ 1 [ ]
1 (n8) [ ] (n8) [1 ] (8)
<0.0015 1 <0.0015 1 <0.0015 1
<0.0001 1 <0.0001 1 <0.0001 1
<0.001 1 <0.001 1 <0.001 1
<0.010 1 <0.010 1 <0.010 1
1,2 <0.0004 1 <0.0004 1 <0.0004 1
<0.001 1 <0.001 1 <0.001 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
0.002 1 <0.001 1 <0.001 1
0.009 1 0.007 1 <0.002 1
0.5 0.1 0.4 12 0.6 03 0.4 12 0.6 0.1 0.2 12
20 1 4.0 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
( 14 1 14 1 11 1
( <1 1 <1 1 <1 1
( ) -15 1 -16 1 -13 1
2 1 1 1 7 1
1,1 <0.0010 1 <0.0010 1 <0.0010 1
)
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)
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24(2012) )
[ 1 1 [ 1
37 043 37 043 37 044
[ ] 02 - 01 [ ] 02 - 02 [ ] 01 - 00
[ [ [
[ 1 [ 1 [ 1
[1 1 2,000 (nB) [1 ] 1,300 (nB) [1 I 1,942 (n8)
<0.0015 1 <0.0015 1 <0.0015 1
<0.0001 1 <0.0001 1 <0.0002 1
<0.001 1 <0.001 1 <0.001 1
<0.010 1 <0.010 1 <0.005 1
1,2 <0.0004 1 <0.0004 1 <0.0004 1
<0.001 1 <0.001 1 <0.020 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 0.002 1 0.002 1
0.002 1 0.002 1 0.003 1
0.7 1 0.6 1 0.9 0.1 0.5 12
3.0 1 4.0 1 4.0 1
1,1,1 <0.001 1 <0.001 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( 15 1 15 1 29 1
( <1 1 <1 1 2 1
( ) -18 1 -13 1 -20 1
4 1 2 1 0 1
1,1 <0.0010 1 <0.0010 1 <0.0100 1
(@)
w) (50mm
(BOD)
(CoD)
(n/ml)
(89)
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24(2012) )
[ ] [ ]
37 044 37 045 37 045
[ ] 02 - 00 [ ] 01 - 00 [ ] 02 - 00
[ [ ] [ ]
[ 1 [ [ ]
[1 1 1,516 (mB) [1 ] 4,148 (n8) [1 ] 1,581 (mB)
<0.0015 1 <0.0015 1 <0.0015 1
<0.0002 1 <0.0002 1 <0.0001 1
<0.001 1 <0.001 1 <0.001 1
<0.005 1 <0.010 1 <0.010 1
1,2 <0.0004 1 <0.0004 1 <0.0004 1
<0.020 1 <0.040 1 <0.001 1
@ ) <0.010 1 <0.010 1 <0.010 1
<0.06 1
<0.06 1
0.002 1 <0.001 1 <0.001 1
0.003 1 <0.002 1 <0.002 1
10 0.2 0.5 12 10 03 0.6 13 0.6 0.4 0.5 12
4.0 1 4.0 1 15.0 1
1,1,1 <0.030 1 <0.030 1 <0.001 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( 29 1 21 1 24 1
( 2 1 <1 1 <1 1
( ) -18 1 -12 1 -15 1
0 1 3 1 9 1
1,1 <0.0100 1 <0.0100 1 <0.0010 1
) 29.0 170 228 12 29.0 16.0 221 12
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)
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24(2012) )
[ ] [ ]
37 045 37 045 37 045
[ ] 03 - 00 [ ] 04 - 00 [ ] 05 - 00
[ ] [ ] [ ]
[ 1 [ [ ]
[1 1 233 (mB) [1 ] 1,021 (mB) [1 ] 741(nB)
<0.0015 1 <0.0015 1 <0.0015 1
<0.0002 1 <0.0002 1 <0.0002 1
<0.001 1 <0.002 1 <0.001 1
<0.010 1 <0.010 1 <0.010 1
1,2 <0.0004 1 <0.0004 1 <0.0004 1
<0.020 1 <0.020 1 <0.020 1
@ ) <0.010 1 <0.010 1 <0.010 1
<0.001 1 0.004 1 <0.001 1
<0.002 1 0.013 1 0.002 1
0.9 0.5 0.6 12 10 02 0.5 14 0.6 0.2 04 12
140 1 4.0 1 30 1
1,1,1 <0.030 1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( 25 1 26 1 17 1
( <1 1 <1 1 <1 1
( ) -15 1 -20 1 -10 1
1 1 1 1 4 1
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 29.0 16.0 222 12 29.0 16.0 219 12 29.0 16.0 223 12
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)
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24(2012)

(m8)

(m8)

[1 1 (m8)

1,2

<0.0015
<0.0002
<0.001
<0.010
<0.0004

@

<0.001
<0.010

<0.001

I I

-

05

0.004

03 04
3.0
<0.030

-

-

(MTBE)

<0.002
17

<1
-18

0

1,1

)
w)y

(50mm

(BOD)

29.0

<0.0010
170 224

R e R T P

i

(n/ml)

(89)

(CoD)
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