23(2011)

[ ] [
37 - 001 37 - 001 37 - 001
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ ] [ ] [ ]
[ [ 1 [
[1 1 10,803 (mB) [1 ] 28,300(B) [1 1 14,990(mB)
<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
0.003 <0.001 0.002 4 0.002 0.001 0.002 4 0.004 <0.001 0.002 4
0.005 <0.002 0.003 4 0.005 0.002 0.003 4 0.007 0.002 0.005 4
0.5 0.2 0.4 12 04 03 0.3 12 0.7 0.5 0.6 12
5.0 4.0 4.0 4 4.0 3.0 4.0 4 7.0 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
( ) -11 -1.2 -11 4 -1.0 -1.6 -14 4 -12 -18 -14 4
7 0 1 12 5 0 1 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
) 29.0 74 183 12 278 112 19.7 12 28.9 7.3 177 12
V) (50mm
(BOD)
4.0 30 38 4 4.0 30 38 4 6.0 3.0 43 4
(CoD)
(n/nml)
50.0 38.0 44.0 4 38.0 240 30.0 4 470 25.0 340 4

(58)




23(2011) )
[ ] ] [
37 - 001 37 - 001 37 - 001
[ ] 04 - 00 [ ] 05 - 00 [ ] 06 - 00
[ ] [ ] [ ]
[ 1 [ 1 [
1 (n8) [ (n8) [1 ] 562 ()
<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 0.005 0.001 0.002 4
0.009 0.002 0.004 4 0.004 0.002 0.003 4 0.006 0.002 0.004 4
0.6 0.3 0.4 12 0.6 03 0.4 12 0.6 0.2 0.5 12
4.0 3.0 4.0 4 4.0 20 3.0 4 6.0 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
( ) -13 -17 -15 4 -15 -17 -16 4 -14 -1.9 -16 4
2 0 0 12 138 0 12 12 21 0 3 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 9.0 178 12 27.2 75 185 12 28.0 6.3 172 12
V) (50mm
(BOD)
4.0 30 38 4 4.0 20 3.0 4 6.0 4.0 45 4
(CoD)
(n/nml)
270 220 25.0 4 270 210 240 4 340 200 26.0 4

(58)




23(2011) )
[ ] ] [
37 - 001 37 002 37 002
[ ] 07 - 00 [ ] 01 - 00 [ ] 02 - 00
[ ] [ ] [ ]
[ 1 [ 1 [
[1 1 208 (nB) [1 ] 15,612(nB) [1 I 2,472 (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
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
0.8 03 0.6 12 08 05 0.7 12 0.6 05 05 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
( ) -17 -24 -21 4
4 0 1 12
1,1 <0.0100 <0.0100 <0.0100 4
) 247 53 156 12 28.3 8.8 19.0 12 278 109 19.7 12
V) (50mm
(BOD)
40 4.0 4.0 4
(cop)
(n/ml)
27.0 19.0 22.0 4 231 141 19.9 12 73.9 39.6 55.7 12

(58)




23(2011)

[ 1 [ 1 [ 1
37 - 002 37 - 002 37 - 002
[ ] 03 - 00 [ ] 04 - 00 [ ] 05 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [
[1 ] 3,035 () [1 ] 1,320 () 1 (n8)
1,2
@ )
0.8 04 05 12 0.6 04 05 12 0.7 0.4 0.6 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 28.7 10.1 19.2 12 26.6 79 182 12 27.0 71 17.3 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
443 25.0 35.6 12 54.6 445 493 12 24.3 13.0 19.7 12

(89)




23(2011)

[ 1 [ 1 [ 1
37 - 002 37 - 002 37 - 002
[ 1 06 - 00 [ ] 07 - 00 [ ] 08 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [
[1 ] 322 (mB) [1 ] 535(mB) 1 ] 242 (n8)
1,2
@ )
05 04 05 12 0.8 05 0.6 12 0.6 0.4 05 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 315 8.8 20.7 12 288 7.6 181 12 30.6 7.8 19.3 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
435 212 345 12 70.6 54.6 63.1 12 371 16.8 25.0 12

(89)




23(2011)

[ 1 [ [ 1
37 - 002 37 - 002 37 - 002
[ 1 09 - 00 [ ] 10 - 00 [ ] 11 - 00
[ 1 [ 1 [ 1
[ [ [
[1 () [1 1 () [1 1 1,700(mB)
1,2
@ )
0.6 04 05 12 05 03 0.4 12 0.6 0.3 05 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 309 7.6 19.7 12 247 6.5 16.2 12 28.7 9.8 20.0 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
26.7 16.8 219 12 26.1 16.8 21.7 12 109.0 815 92.1 12

(89)




23(2011) )
[ 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 10312(n8)
1,2
@ )
05 03 0.4 12 05 0.1 03 366
1,1,1
t (MTBE)
(¢ 16 09 11 12
(
( )
1,1
) 317 59 189 12 27.0 85 176 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
26.9 16.6 216 12 34.0 19.0 271.7 12

(89)




23(2011) )
[ ] [ ]
37 - 004 37 - 004 37 - 004
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ ] [ ] [ ]
[ 1 [ [ ]
[1 1 6,912 (mB) [1 ] 9,908 (nB) [1 ] 984 (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
0.003 1 <0.001 1
0.003 1 <0.002 1
<0.01 1 <0.01 1
10 0.7 0.9 2 0.6 04 0.5 12 0.5 0.2 04 2
70 1 15.0 1
1,1,1 <0.001 1 <0.001 1
t (MTBE) <0.002 1 <0.002 1
( 23 1 2.0 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/nml)

(58)




23(2011)

[ [ 1 [ 1
37 - 004 37 - 004 37 - 004
[ ] 04 - 00 [ ] 05 - 00 [ ] 06 - 00
[ 1 [ 1 [ 1
[ [ 1 [ ]
[1 1 1,888 (1mB) [1 ] (mB) [1 ] 235(B)
1,2
Q@ )
0.6 0.5 0.5 12 04 0.3 04 12
1,1,1
t (MTBE)
(
(
( )
1,1
)
V) (50mm )
(BOD)
(CoD)
(n/ml)

(89)




23(2011) )
[ 1 1 [ 1
37 - 004 37 - 004 37 - 005
[ ] 07 - 00 [ ] 08 - 00 [ ] 01 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
[1 1 1,305 (nB) [1 ] 2,881 (nB) [1 I 533(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
@ ) <0.010 1 <0.010 1
<0.06 1 <0.06 1
<0.06 1 <0.06 1
<0.001 1 0.002 1
<0.002 1 0.003 1
05 03 04 12 04 0.8 04 0.6 13
12.0 1 11.0 1
1,1,1 <0.001 1 <0.001 1
t (MTBE) <0.002 1 <0.002 1
( 05 1 09 1
( <1 1 <1 1
( ) 0.1 1 -14 1
1 1 11 1
1,1 <0.0010 1 <0.0010 1
(@)
w) (50mm
(BOD)
(CoD)
(n/ml)
(89)

10



23(2011) )
[ ] ] [ ]
37 005 37 005 37 005
[ ] 02 - 04 [ ] 04 - 12 [ ] 05 - 15
[ [ [
[ 1 [ 1 [ ]
1 ] 723 () [ 1 1,720 (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 0.002 1 <0.001 1
0.003 1 0.003 1 0.005 1
0.5 0.2 0.4 13 10 0.7 0.9 13 0.6 0.4 0.5 13
140 1 8.0 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
( 10 1 12 1 0.7 1
( <1 1 <1 1 <1 1
( ) -14 1 -13 1 -16 1
180 1 220 1 0 1
1,1 <0.0010 1 <0.0010 1 <0.0010 1
)
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)

11



23(2011) )
[ 1 1 [ 1
37 007 37 007 37 007
[ ] 01 - 01 [ ] 02 - 07 [ ] 03 - 09
[ [ [
[ ] [ ] [ ]
[1 1 1,184 (n8) [1 ] 4,684 (8) [1 1 (mB)
<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 <0010 1
<006 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
08 02 04 366 08 02 04 366 08 02 04 366
52 1 52 1 52 1
1,1,1 <0.030 1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( 14 1 14 1 14 1
( <1 1 <1 1 <1 1
( ) -20 1 -20 1 -20 1
0 1 0 1 0 1
1,1 <0.0100 1 <0.0100 1 <0.0100 1
)
w) (50mm
(BOD)
(cop)
(n/ml)
(8S)

12



23(2011) )
[ [ 1 [ 1
37 - 008 37 - 008 37 - 008
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ 1 [ 1 [ 1
[ [ 1 [ ]
[1 1 5,404 (1mB) [1 ] 1,278(mB) [1 ] 927 (mB)
1,2
Q@ )
<0.06 1
<0.06 1
<0.001 1
<0.002 1
10 0.8 0.9 366 10 0.6 0.8 366 10 0.6 0.7 366
1,1,1
t (MTBE)
(
(
( )
1,1
)
V) (50mm )
(BOD)
(CoD)
(n/ml)
(59

13



23(2011)

[ [ 1 [ 1
37 - 008 37 - 008 37 - 008
[ ] 04 - 00 [ ] 05 - 00 [ ] 06 - 00
[ 1 [ 1 [ 1
[ [ 1 [ ]
[1 1 126 (mB) [1 ] 994 (n8) [1 ] 249 (nB)
1,2
Q@ )
10 0.6 0.8 366 10 0.5 0.7 366 10 0.6 0.8 366
1,1,1
t (MTBE)
(
(
( )
1,1
)
V) (50mm )
(BOD)
(CoD)
(n/ml)
(59

14



23(2011)

[ [ 1 [ 1
37 - 008 37 - 008 37 - 008
[ ] 07 - 00 [ ] 08 - 00 [ ] 09 - 00
[ 1 [ 1 [ 1
[ [ 1 [ ]
[1 1 1,617 (mB) [1 ] 696 (8) [1 ] 3,955 (mB)
1,2
Q@ )
10 0.6 0.7 366 10 0.5 0.7 366 10 0.6 0.8 366
1,1,1
t (MTBE)
(
(
( )
1,1
)
V) (50mm )
(BOD)
(CoD)
(n/ml)
(59

15



23(2011)

[ [ 1 [ 1
37 - 008 37 - 008 37 - 008
[ ] 10 - 00 [ ] 11 - 00 [ 1 12 - 00
[ 1 [ 1 [ 1
[ [ 1 [ ]
[1 1 1,034 (mB) [1 ] 251(n8) [1 ] 527 (mB)
1,2
Q@ )
10 0.6 0.8 366 10 0.4 0.6 366 10 0.5 0.7 366
1,1,1
t (MTBE)
(
(
( )
1,1
)
V) (50mm )
(BOD)
(CoD)
(n/ml)
(59

16



23(2011)

(m8)

(m8)

1 3340(m)

1,2

<0.0015
<0.0002
<0.001
<0.010
<0.0004

@

<0.040
<0.010
<0.06
<0.06
0.001

05

03

<0.5

12

05

0.2

<04

12

0.003

08 02 04
44
<0.030

i

(MTBE)

<0.002
34

<1
-29

1

1,1

)
w)y

(50mm

(BOD)

<0.0100

B

(n/ml)

(89)

(CoD)

17



23(2011) )
[ 1 1 [ 1
37 013 37 013 37 013
[ ] 02 - 04 [ ] 03 - 09 [ ] 04 - 03
[ [ [
[ 1 [ 1 [ 1
[1 1 255 (nB) [1 69 (nB) [1 I 1,112 (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
10 03 05 16 0.8 0.4 0.6 16 10 03 0.6 16
14 1 4.0 1 79 1
1,1,1 <0.030 1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( 20 1 23 1 43 1
( <1 1 <1 1 <1 1
( ) -33 1 -24 1 -17 1
2 1 2 1 2 1
1,1 <0.0100 1 <0.0100 1 <0.0100 1
(@)
w) (50mm
(BOD)
(CoD)
(n/ml)
(89)

18



23(2011) )
[ ] ] [ ]
37 - 013 37 - 013 37 - 023
[ ] 05 - 08 [ ] 06 - 06 [ ] 02 - 00
[ ] [ ] [ ]
[ 1 [ 1 [ ]
[1 1 325 (nB) [1 ] 738(n8) [1 ] 176 (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
<0.004 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 0.001 1
0.002 1 0.003 1
0.8 0.4 0.6 16 0.8 03 0.6 16 0.7 0.5 0.6 12
31 1 22 1
1,1,1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1
( 29 1 23 1
( 1 1 <1 1
( ) -21 1 -34 1
0 1 0 1
1,1 <0.0100 1 <0.0010 1
) 26.8 89 183 12
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)

19



23(2011)

[ 1 [ [ 1
37 - 023 37 - 023 37 - 023
[ ] 03 - 00 [ ] 04 - 00 [ ] 05 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 269 () [1 ] 2,703 () 1 ] 2,694 ()
1,2
@ )
0.7 05 0.6 12 0.8 05 0.6 12 0.6 0.1 0.4 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 26.8 8.9 18.3 12 30.1 7.6 184 12 326 38 19.0 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

20



23(2011) ( )

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 ] 2,855 (B) [1 ] 1,118 (B)
1,2
Q@ )
0.6 0.2 0.4 12
1,1,1
t (MTBE)
( )
( )
( )
1,1
() 289 7.7 185 12
V) (50mm )
(BOD)
(CoD)
(n/ml)
(59

21



23(2011) )
[ 1 1 [ 1
37 - 040 37 - 040 37 - 040
[ ] 03 - 01 [ ] 04 - 01 [ ] 05 - 01
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
[1 1 2,545 (nB) [1 ] 1,003 (nB) [1 I 749 (nB)
<0.0015 1 <0.0015 1
0.0002 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
0.6 1 0.7 1
6.0 1 24.0 1
1,1,1 <0.001 1 <0.001 1
t (MTBE) <0.002 1 <0.002 1
( 0.9 1 0.7 1
( <1 1 <1 1
( ) -0.8 1 -11 1
16 1 5 1
1,1 <0.0010 1 <0.0010 1
(@)
w) (50mm
(BOD)
(CoD)
(n/ml)
(89)

22



23(2011) )
[ ] ] [ ]
37 040 37 040 37 040
[ ] 06 - 01 [ ] 07 - 01 [ ] 08 - 01
[ [ [
[ 1 [ 1 [ ]
[1 1 779 (mB) [1 ] 215(n8) [1 ] 988 (B)
<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
<0.002 1 <0.002 1 0.005 1
<0.01 1 <0.01 1 <0.01 1
0.4 1 0.4 1 04 1
8.0 1 9.0 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
( 11 1 0.2 1 0.5 1
( <1 1 <1 1 <1 1
( ) -06 1 -14 1 -12 1
9 1 2 1 1 1
1,1 <0.0010 1 <0.0010 1 <0.0010 1
)
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)

23



23(2011)

(m8)

(m8)

(m8)

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

24



23(2011)

[ [ 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 0.2 0.4 12 05 03 0.4 12 0.4 0.2 0.4 13
1,1,1
t (MTBE)
(
(
( )
1,1
)
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

25



23(2011)

[ [ 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
@ )
0.6 0.1 0.3 12 05 03 0.4 12 0.6 0.3 05 13
1,1,1
t (MTBE)
(
(
( )
1,1
)
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

26



23(2011) )
[ ] [ ]
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 0.004 1
0.004 1 <0.002 1 0.011 1
0.5 0.3 0.4 12 0.7 04 0.6 12 10 0.6 0.8 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
( 30 1 15 1 20 1
( <1 1 <1 1 <1 1
( ) -24 1 -19 1 -19 1
5 1 9 1 1 1
1,1 <0.0010 1 <0.0010 1 <0.0010 1
) 251 6.0 165 12 254 49 159 12 26.9 7.7 179 12
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)
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23(2011) ( )

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 0.3 0.6 12
1,1,1
t (MTBE)
( )
( )
( )
1,1
) 20.7 15.8 185 12
V) (50mm )
(BOD)
(CoD)
(n/ml)
(59
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23(2011)

[ 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 03 0.7 12 1.0 05 0.7 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 235 14.1 18.2 12 248 9.3 17.2 12 20.7 16.9 187 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)
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23(2011)

[ 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
@ )
1.0 05 0.7 12 0.8 0.4 0.6 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 214 152 183 12 213 163 183 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)
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23(2011)

[ 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 04 0.8 12 1.0 05 0.8 12 1.0 0.3 0.7 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 224 133 18.1 12 238 12.9 182 12 215 111 16.7 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)
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23(2011)

[ 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 0.3 0.4 12 0.6 03 0.4 12 0.8 0.4 0.6 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 28.6 7.8 19.2 12 30.0 8.6 19.8 12 27.9 10.8 19.6 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)
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23(2011) )
[ ] ] [ ]
37 042 37 042 37 042
[ ] 01 - 00 [ ] 02 - 00 [ ] 04 - 00
[ ] [ [
[ 1 [ 1 [ ]
1 ] 0 () [ 1 2,859 (n8) [1 ] 0(n8)
<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 0.003 1 0.001 1
0.005 1 0.004 1 0.008 1
0.6 0.4 0.4 12 0.9 02 0.6 12 0.5 0.2 04 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
( 0.6 1 18 1 15 1
( <1 1 <1 1 <1 1
( ) -18 -18 1 -12 1 -15 1
0 1 7 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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23(2011) )
[ ] ] [ ]
37 042 37 - 042 37 042
[ ] 05 - 00 [ ] 06 - 00 [ ] 07 - 00
[ [ ] [
[ 1 [ 1 [ ]
[1 1 0 (md) [1 ] 4,760 (nB) [1 ] 439(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
0.007 1 <0.002 1 <0.002 1
0.5 0.3 0.4 12 0.6 03 0.4 12 04 0.1 0.2 12
3.0 1 20 1 24.0 1
1,1,1 <0.001 1 <0.001 1 <0.001 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( 0.6 1 12 1 22 1
( <1 1 <1 1 <1 1
( ) -15 1 -02 1 -16 1
1 1 27 1 12 1
1,1 <0.0010 1 <0.0010 <0.0010 <0.0010 4 <0.0010 1
)
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)
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23(2011) )
[ 1 1 [ 1
37 042 37 042 37 042
[ ] 08 - 00 [ ] 09 - 00 [ ] 10 - 00
[ [ [
[ 1 [ 1 [ 1
[1 1 431 (mB) [1 ] 385(mB) [1 I 329(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
0.002 1 <0.002 1 <0.002 1
0.6 0.1 03 12 0.7 0.2 04 12 0.6 0.2 04 12
21.0 1 5.0 1 7.0 1
1,1,1 <0.001 1 <0.001 1 <0.001 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( 18 1 14 1 19 1
( <1 1 <1 1 <1 1
( ) -14 1 -14 1 -15 1
9 1 8 1 66 1
1,1 <0.0010 1 <0.0010 1 <0.0010 1
(@)
w) (50mm
(BOD)
(CoD)
(n/ml)
(89)
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23(2011) )
[ 1 [ 1 [ 1
37 042 37 042 37 042
[ ] 11 - 00 [ ] 12 - 00 [ ] 13 - 00
[ [ [
[ 1 [ 1 [ 1
1 1 0(n®) [ 1 0(m8) [1 1 0(n®)
<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
0.008 1 0.008 1 0.008 1
04 0.2 03 12 0.5 0.1 04 12 10 0.1 0.5 12
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
( 18 1 09 1 0.6 1
( <1 1 <1 1 <1 1
( ) -16 1 -16 1 -12 1
1 1 0 1 1 1
1,1 <0.0010 1 <0.0010 1 <0.0010 1
(@)
w) (50mm
(BOD)
(CoD)
(n/ml)
(89)
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23(2011) )
[ 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 2,304 (B)
<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 0.001 1
0.002 1 0.003 1 0.002 1
0.6 1 0.6 1 0.9 0.1 0.5 12
4.0 1 4.0 1 24 1
1,1,1 <0.001 1 <0.001 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( 12 1 16 1 438 1
( 1 1 <1 1 1 1
( ) -26 1 -11 1 -20 1
0 1 0 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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23(2011) )
[ ] [ ]
37 044 37 045 37 045
[ ] 02 - 00 [ ] 01 - 00 [ ] 02 - 00
[ [ ] [
[ 1 [ [ ]
[1 1 1,548 (1mB) [1 ] 4,085 (nB) [1 ] 1,607 (mB)
<0.0015 1 <0.0015 1 <0.0015 1
<0.0002 1 <0.0001 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 <0.001 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
0.004 1 <0.002 1 <0.002 1
0.8 0.1 0.5 12 0.8 05 0.7 12 0.6 0.3 04 12
2.7 1 20 1 220 1
1,1,1 <0.030 1 <0.001 1 <0.001 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( 44 1 12 1 17 1
( 4 1 <1 1 <1 1
( ) -20 1 -13 1 -15 1
0 1 2 1 32 1
1,1 <0.0100 1 <0.0010 1 <0.0010 1
) 29.3 8.8 18.6 12 28.1 9.4 19.0 12
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)
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23(2011) )
[ ] ] [ ]
37 045 37 045 37 045
[ ] 03 - 00 [ ] 04 - 00 [ ] 05 - 00
[ ] [ ] [
[ 1 [ 1 [ ]
[1 1 237 (mB) [1 ] 943 (n8) [1 ] 690 (B)
<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 0.005 1 <0.001 1
<0.002 1 0.016 1 0.002 1
0.8 0.4 0.6 12 0.9 02 0.5 12 0.6 0.1 0.3 12
18.0 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
( 15 1 22 1 13 1
( <1 1 <1 1 <1 1
( ) -16 1 -20 1 -04 1
1 1 12 1 72 1
1,1 <0.0010 1 <0.0010 1 <0.0010 1
) 254 9.1 174 12 28.6 6.8 176 12 29.1 75 181 12
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)
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(m8)

(m8)

[1 1 (m8)

1,2

<0.0015
<0.0001
<0.001
<0.010
<0.0004

@

<0.001
<0.010
<0.06
<0.06
<0.001

0.6

0.005

03 04
20
<0.001

I I

-

(MTBE)

<0.002
14

<1
-11

0

1,1

)
w)y

(50mm

(BOD)

29.5

<0.0010
8.0 183

R e R T P

i

(n/ml)

(89)

(CoD)
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