27(2015)

[ 1 [ 1 [
14 - 001 14 - 001 14 - 001
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 02
[ 1 [ 1 [ 1
[ 1 [ 1 [
[1 164,377 (8) [1 1 244,106 (n8) [1 409,841 ()
1,2
@ )
06 05 06 12 06 05 06 12 06 05 05 12
1,1,1
t (MTBE)
(
(
( ) -16 -18 -17 4 -13 -16 -15 4 -13 -15 -14 4
<1 <1 <1 4 4 <1 1 4 <1 <1 <1 4
1,1
() 254 76 16.2 12 264 10.2 185 12 26.1 85 17.2 12
(BOD)
(CoD)
L) (50mm )
(ED)

(n/ml)




27(2015) )
1 1
14 - 002 14 - 002 14 - 002
[ ] 01 - 00 [ ] 03 - 00 [ ] 04 - 00
[ ] [ ] [ 1
[ 1 [ 1 [
[1 ] 831 (mB) [1 1 42,702(n8) [1 1 409,841 (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
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
(@ ) <0.008 <0.008 <0.008 4 <0.008 <0.008 <0.008 4 <0.008 <0.008 <0.008 4
<0.05 <0.05 <0.05 4 <0.05 <0.05 <0.05 4 <0.05 <0.05 <0.05 4
0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 0.001 <0.001 <0.001 4
0.003 <0.002 <0.002 4 <0.002 <0.002 <0.002 4 0.002 <0.002 <0.002 4
0.7 0.5 0.6 13 0.7 0.6 0.7 12 0.7 0.6 0.7 13
4.0 2.6 33 4 42 31 35 4 48 31 3.7 4
1,1,1 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
t (MTBE) <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
( 19 09 14 4 19 0.6 12 4 16 13 15 4
(
( ) -10 -11 -10 4 -11 -12 -12 4 -12 -16 -14 4
5 <1 1 13 <1 <1 <1 12 2 <1 <1 12
1,1 <0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4
) 255 111 182 13 26.0 114 18.0 12 262 100 177 13
(BOD)
(Cop)
L) (50mm 0.044 0.033 0.037 4 0.050 0.033 0.039 4 0.057 0.042 0.048 4
(E)
(n/ml)
54.0 47.0 50.0 4 48.0 45.0 47.0 4 46.0 43.0 45.0 4
23.0 17.0 210 4 17.0 14.0 16.0 4 230 16.0 19.0 4




27(2015) )
1 1 1
14 - 003 14 - 003 14 005
[ ] 01 - 00 [ ] 03 - 00 [ ] 01 - 01
[ ] [ ] [
[ 1 [ 1 [ 1
[1 1 129,047 (nB) [1 1 79,263(1B) [1 1 81 (B)
<0.0001 <0.0001 <0.0001 4 0.0002 0.0002 0.0002 4
<0.0001 <0.0001 <0.0001 4 <0.0001 <0.0001 <0.0001 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
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
(@ ) <0.003 <0.003 <0.003 4 <0.003 <0.003 <0.003 4
<0.01 <0.01 <0.01 4 <0.01 <0.01 <0.01 4
0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
0.003 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
0.6 0.5 0.6 12 0.7 05 0.6 12 0.3 0.1 0.2 12
6.2 35 51 4 16.0 12.0 13.0 4
1,1,1 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
t (MTBE) <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
(
(
( ) -14 -15 -15 4 -14 -16 -15 4
5 <l <1 12 9 <l 2 12
1,1 <0.0001 <0.0001 <0.0001 4 <0.0001 <0.0001 <0.0001 4
) 241 78 16.5 12 229 144 19.0 12
(BOD)
(Cop)
L) (50mm
(ES)
(n/ml)
18.0 12.0 16.0 12 34.0 25.0 30.0 12




27(2015)

[ [ 1 [ 1
14 - 005 14 - 005 14 - 006
[ ] 02 - 02 [ ] 03 - 03 [ ] 01 - 00
[ 1 [ 1 [ 1
[ [ 1 [ 1
[1 ] 2,011 (mB) [1 ] 1,879 (mB) [1 1 1,851 (mB)
1,2
@ )
0.2 0.1 0.2 12 0.2 0.1 0.2 12 0.4 0.2 0.3 12
1,1,1
t (MTBE)
(
(
( )
1,1
() 265 123 175 12
(BOD)
(CoD)
L) (50mm )
(ED)

(n/ml)




27(2015)

14 - 006 14 - 006 14 - 007
[ ] 02 - 00 [ ] 03 - 00 [ ] 01 - 00
[ ] [ ] [ ]
[ [ [
[1 ] 972 (m8) [1 ] 100(rB) [1 1 7,089 (mB)
<0.0020 1
<0.0002 1
<0.001 <0.001 <0.001 8
1,2 <0.0004 1
<0.040 1
(2 ) <0.008 1
<0.06 1
<0.06 1
<0.001 1
<0.002 1
0.4 0.2 0.3 12 03 0.2 0.3 12 0.5 0.2 0.3 365
<20 1
1,1,1 <0.030 1
t (MTBE) <0.002 1
( 06 <03 04 12
( <1 1
( ) -04 -05 -04 8
38 1
1,1 <0.0100 1
() 208 15.1 17.8 12
(BOD)
(Cob)
L) (50mm
(E)
(n/ml)
69.5 65.0 67.2 8
13.6 121 12.9 8




27(2015) )
1 1 1
14 - 007 14 - 007 14 - 007
[ ] 02 - 00 [ ] 03 - 00 [ ] 04 - 00
[ ] [ ] [ 1
[ 1 [ 1 [ 1
[1 ] 99 () [1 1 54,675(B) [1 1 74 (nB)
<0.0020 1 <0.0020 1 <0.0020 1
<0.0002 1 <0.0002 1 <0.0002 1
<0.001 <0.001 <0.001 8 <0.001 <0.001 <0.001 8 <0.001 <0.001 <0.001 8
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
<0.06 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
0.5 0.2 0.3 365 05 0.2 0.3 365 0.5 0.2 0.4 365
4.0 1 4.0 1 <20 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 0.9 14 12 21 0.9 13 12 0.4 <0.3 <0.3 12
( <1 1 <1 1 <1 1
( -10 -12 -11 8 -0.9 -12 -11 8 -11 -13 -12 8
5 1 5 1 20 1
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 26.5 10.2 178 12 280 113 193 12 262 119 18.3 12
(BOD)
(CoD)
L) (50mm
(E)
(n/ml)
535 44.0 512 8 605 475 52.8 8 29.0 275 28.2 8
18.7 10.9 151 8 19.3 11.3 155 8 2.8 2.6 2.7 8




27(2015)

1 1
14 - 007 14 - 007 14 - 007
[ ] 05 - 00 [ ] 06 - 00 [ ] 07 - 00
[ ] [ ] [ 1
[ [ 1 [ 1
[1 ] 100 () [1 1 310(nB) [1 1 346 (B)
<0.0020 1 <0.0020 1 <0.0020 1
<0.0002 1 <0.0002 1 <0.0002 1
<0.001 <0.001 <0.001 8 <0.001 <0.001 <0.001 8 <0.001 <0.001 <0.001 8
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
<0.06 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
0.5 0.2 04 365 05 03 0.4 365 0.5 0.3 0.4 365
<2.0 1 <20 1 3.0 1
1,1,1 <0.030 1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( 04 <0.3 <04 12 04 <0.3 <0.3 12 0.4 <0.3 <0.3 12
( <1 1 <1 1 <1 1
( -0.9 -11 -10 8 -14 -17 -15 8 -14 -15 -15 8
23 1 18 1 10 1
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 26.5 10.9 182 12 232 12.8 174 12 19.2 124 151 12
(BOD)
(CoD)
L) (50mm
(E)
(n/ml)
320 310 313 8 29.0 265 279 8 365 34.0 356 8
1.8 17 17 8 15 14 14 8 29 27 28 8




27(2015)

14 - 007 14 - 008 14 - 008
[ ] 08 - 00 [ ] 01 - 00 [ ] 02 - 00
[ ] [ ] [ ]
[ [ [
[1 ] 198 () [1 1 277519(mB) [1 1 144,645(nB)
<0.0020 1 <0.0002 <0.0002 <0.0002 4 <0.0002 <0.0002 <0.0002 4
<0.0002 1 <0.0002 <0.0002 <0.0002 4 <0.0002 <0.0002 <0.0002 4
<0.001 <0.001 <0.001 8 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
1,2 <0.0004 1 <0.0001 <0.0001 <0.0001 4 <0.0001 <0.0001 <0.0001 4
<0.040 1 <0.001 <0.001 <0.001 4 0.001 <0.001 0.001 4
(@ ) <0.008 1 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
<0.06 1 <0.06 <0.06 <0.06 4 <0.06 <0.06 <0.06 4
<0.06 1
<0.001 1 0.002 <0.001 0.001 4 0.002 0.001 0.001 4
<0.002 1 0.007 0.002 0.004 4 0.006 0.003 0.004 4
0.01 <0.01 <0.01 4 <0.01 <0.01 <0.01 4
05 03 04 365 08 04 05 12 05 03 04 12
<2.0 1 238 14 23 4 35 28 31 4
1,1,1 <0.030 1 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
t (MTBE) <0.002 1 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
( 05 <0.3 <0.3 12
( <1 1 <1 <1 <1 12 <1 <1 <1 12
( ) -0.8 -1.0 -0.9 8 -11 -13 -1.2 4 -13 -15 -14 4
16 1 0 0 0 12 140 0 51 12
1,1 <0.0100 1 <0.0001 <0.0001 <0.0001 4 <0.0001 <0.0001 <0.0001 4
) 25.9 122 185 12 245 9.0 17.2 12 243 8.7 16.3 12
(BOD)
(Cop)
L) (50mm
(E)
(n/ml) 6.0 03 17 12 14 0.1 05 12
375 35.0 36.0 8 46.0 38.0 44.0 4 40.0 320 36.0 12
22 20 21 8 19.0 16.0 18.0 4 18.0 14.0 17.0 4




27(2015) )
1 1
14 - 008 14 - 008 14 - 008
[ ] 03 - 00 [ ] 04 - 00 [ ] 05 - 00
[ ] [ ] [ ]
[ 1 [ 1 [
[1 ] 986 (1mB) [1 1 334(B) [1 1 214 (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
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
(@ ) <0.001 1 <0.001 1 <0.001 1
<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 <0.001 <0.001 <0.001 4
0.001 <0.001 <0.001 4 0.002 0.001 0.002 4 0.003 0.001 0.002 4
<0.01 1 <0.01 1 <0.01 1
0.6 0.3 04 12 05 03 0.4 12 0.6 04 0.5 12
22 1 13 1 <0.5 1
1,1,1 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
t (MTBE) <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
(
( <1 <1 <1 12 <1 <1 <1 12 <1 <1 <1 12
( ) -12 1 -11 1 -11 1
38 0 7 12 10 0 3 12 54 0 8 12
1,1 <0.0001 <0.0001 <0.0001 4 <0.0001 <0.0001 <0.0001 4 <0.0001 <0.0001 <0.0001 4
) 25.0 6.2 15.7 12 24.2 72 16.1 12 22.6 8.1 15.6 12
(BOD)
(Cop)
L) (50mm
(E)
(n/ml)
34.0 1 32.0 1 33.0 1
20.0 17.0 18.0 4 8.0 7.0 75 4 6.0 5.0 5.8 4




27(2015) )
1 1
14 - 008 14 - 008 14 - 008
[ ] 06 - 00 [ ] 07 - 00 [ ] 08 - 00
[ ] [ ] [ ]
[ 1 [ 1 [
[1 ] 162 () [1 1 110(nB) [1 1 2,541 (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
<0.001 <0.001 <0.001 4 0.003 0.001 0.001 4 0.001 <0.001 <0.001 4
(@ ) <0.001 1 <0.001 1 <0.001 1
<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 <0.001 <0.001 <0.001 4
0.003 <0.001 0.002 4 0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
<0.01 1 <0.01 1 <0.01 1
0.6 03 05 12 0.6 03 05 12 04 0.3 04 12
10 1 18 1 11 1
1,1,1 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
t (MTBE) <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
(
( <1 <1 <1 12 <1 <1 <1 12 <1 <1 <1 12
( ) -1.0 1 -14 1 -1.8 1
34 0 6 12 2 0 0 12 0 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
) 25.1 77 16.5 12 24.8 6.6 15.2 12 249 44 154 12
(BOD)
(Cop)
L) (50mm
(E)
(n/ml)
35.0 1 26.0 1 25.0 1
11.0 9.0 10.0 4 7.0 6.0 6.8 4 4.0 3.0 38 4

10



27(2015) )
1 [ 1
14 - 008 14 - 008 14 - 008
[ ] 09 - 00 [ ] 10 - 00 [ ] 11 - 00
[ ] [ ] [ 1
[ 1 [ 1 [
[1 ] 280 (mB) [1 1 126 (nB) [1 1 633(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
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 0.002 <0.001 0.001 4
(@ ) <0.001 1 <0.001 1 <0.001 <0.001 <0.001 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 0.002 4
<0.001 <0.001 <0.001 4 0.002 <0.001 0.001 4 0.006 0.003 0.005 4
<0.01 1 <0.01 1 0.01 <0.01 <0.01 4
0.4 0.3 04 12 0.6 04 0.5 12 0.5 0.3 0.4 12
0.9 1 5.0 1 20 15 18 4
1,1,1 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
t (MTBE) <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
(
( <1 <1 <1 12 <1 <1 <1 12 <1 <1 <1 12
( ) -12 1 -0.5 1 -1.0 -1.2 -11 4
5 0 1 12 6 0 2 12 1 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
) 233 82 15.5 12 235 9.7 16.8 12 258 6.0 16.2 12
(BOD)
(Cop)
L) (50mm
(E)
(n/ml)
37.0 1 99.0 1 48.0 39.0 45.0 4
3.0 20 28 4 16.0 16.0 16.0 4 19.0 17.0 18.0 4

11



27(2015)

1
- 009
] 06 - 00
1
() (mB) 1 (m8)
1,2
@ )
03 07 02 04
1,1,1
t (MTBE)
(
(
( )
1,1
() 203 300 94 185
(BOD)
(CoD)
L) (50mm )
(ED)

(n/ml)




27(2015)

1
- 009
] 09 - 00
1
() () ] (m8)
1,2
@ )
04 07 0.2 04
1,1,1
t (MTBE)
(
(
( )
1,1
() 19.0 279 132 200
(BOD)
(CoD)
L) (50mm )
(ED)

(n/ml)




27(2015)

1,2

(¢

1,1,1

~~

1,1

(@)

w)

)
(MTBE)
)
(BOD)
(cop)
(50mm )

1
] 03 - 02
1
1 1138(m®)
0.3 0.2 0.2
220 120 17.0

(ED)

(n/ml)




27(2015) )
[ [ 1 [
14 - 011 14 - 012 14 - 012
[ ] 01 - 00 [ ] 01 - 00 [ ] 03 - 00
[ 1 [ 1 [ 1
[ [ 1 [
[1 ] 3,852 (M) 1 20,441 (nB) 1 1 9,234 (n8)
1,2
@ )
<0.06 1
<0.001 1
03 0.2 03 12 03 02 03 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 250 110 17.0 12 226 124 17.7 12 235 14.0 184 12
(BOD)
(cop)
L) (50mm )
(ED)
(n/ml)

15



27(2015)

1
14 - 012 14 - 015 14 - 015
[ ] 04 - 01 [ ] 01 - 00 [ ] 02 - 00
[ ] [ ] [ ]
[ [ 1 [
[1 ] 6,003 () [1 1 3,886 (m8) [1 1 1,647 (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
<0.001 <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
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
(2 ) <0.001 1 <0.001 1
<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
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
<0.01 1 <0.01 1
04 03 0.3 12 0.3 0.2 0.3 12
34 1 35 1
1,1,1 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
t (MTBE) <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
(
( <1 <1 <1 12 <1 <1 <1 12
( ) -04 1 -0.7 1
67 17 36 12 25 2 11 12
1,1 <0.0001 <0.0001 <0.0001 4 <0.0001 <0.0001 <0.0001 4
) 22.7 123 17.3 12 23.0 135 17.8 12 20.0 10.3 15.6 12
(BOD)
(Cop)
L) (50mm
(E)
(n/ml)
74.0 1 57.0 1
51.0 50.0 50.3 4 79.0 70.0 74.0 4

16



27(2015) )
1 1 1
14 - 015 14 016 14 - 016
[ ] 03 - 00 [ ] 01 - 00 [ ] 03 - 00
[ ] [ ] [ 1
[ 1 [ 1 [ 1
[1 ] 1,737 (nB) [1 1 10,518(nB) [1 1 2,915 (nB)
<0.0002 <0.0002 <0.0002 4
<0.0002 <0.0002 <0.0002 4
<0.001 <0.001 <0.001 4
1,2 <0.0001 <0.0001 <0.0001 4
<0.001 <0.001 <0.001 4
@ ) <0.001 1
<0.06 <0.06 <0.06 4
<0.001 <0.001 <0.001 4
<0.001 <0.001 <0.001 4
<0.01 1
0.3 0.2 03 12 05 02 0.2 12 05 04 0.4 12
0.9 1
1,1,1 <0.001 <0.001 <0.001 4
t (MTBE) <0.001 <0.001 <0.001 4
(
( <1 <1 <1 12
( ) -0.7 1
50 6 16 12
1,1 <0.0001 <0.0001 <0.0001 4
) 18.2 9.6 141 12 26.0 104 18.2 12 25.6 135 187 12
(BOD)
(cop)
L) (50mm
(ES)
(n/ml)
47.0 1
20.0 18.0 19.0 4

17



27(2015)

[ [ 1 [ 1
14 - 019 14 - 019 14 - 019
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ 1 [ 1 [ 1
[ [ 1 [ 1
[1 ] 4,500 (mB) 1 ] (m8) 1 1 270 (1mB)
1,2
@ )
04 03 04 12 03 02 03 12
1,1,1
t (MTBE)
(
(
( )
1,1
)
(BOD)
(cop)
L) (50mm )
(ED)
(n/ml)

18



27(2015)

[ [ 1 [ 1
14 - 019 14 - 019 14 - 020
[ ] 04 - 00 [ ] 05 - 00 [ ] 01 - 01
[ 1 [ 1 [ 1
[ [ 1 [ 1
[1 ] 2,240 (8) 1 ] 260 (1mB) 1 1 403 (nB)
1,2
@ )
02 0.1 0.1 12 03 0.1 0.1 12 06 04 05 12
1,1,1
t (MTBE)
(
(
( )
1,1
)
(BOD)
(cop)
L) (50mm )
(ED)
(n/ml)

19



27(2015)

[ [ 1 [ 1
14 - 020 14 - 020 14 - 020
[ ] 02 - 01 [ ] 03 - 01 [ ] 04 - 01
[ 1 [ 1 [ 1
[ [ 1 [ 1
[1 ] 1,847 (m8) 1 ] 691(mB) 1 1 2,890 (n8)
1,2
@ )
04 02 03 12 06 03 04 12 05 03 04 12
1,1,1
t (MTBE)
(
(
( )
1,1
)
(BOD)
(cop)
L) (50mm )
(ED)
(n/ml)

20



27(2015) )
1
14 - 020 14 - 023 14 - 023
[ ] 06 - 01 [ ] 01 - 00 [ ] 04 - 00
[ ] [ ] [ 1
[ [ [ 1
[1 ] 4,388 (1mB) [1 1 32 (mB) [1 1 1,009 (nB)
<0.0020 1 <0.0020 1
<0.0002 1 <0.0002 1
<0.002 1 <0.002 1
1,2 <0.0004 1 <0.0004 1
<0.020 1 <0.020 1
@ ) <0.008 1 <0.008 1
<0.001 1 <0.001 1
<0.002 1 <0.002 1
0.6 0.3 0.4 12 04 0.2 03 12 0.4 0.3 0.3 12
7.0 1 <20 1
1,1,1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1
(
( <1 1 <1 1
( ) -10 1 -06 1
4 1 0 1
1,1 <0.0100 1 <0.0100 1
) 175 134 154 12 178 15.8 16.3 12
(BOD)
(CoD)
L) (50mm
(ES)
(n/ml)

21



27(2015) )
1 1
14 023 14 023 14 - 023
[ ] 07 - 00 [ ] 08 - 00 [ ] 09 - 00
[ [ ] [ 1
[ 1 [ [ 1
[1 ] 1,388 () [1 1 1,350 () [1 1 969 (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 <0.002 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
<0.001 1 <0.001 1 <0.001 1
<0.002 1 <0.002 1 <0.002 1
05 02 04 12 04 02 03 12 03 02 03 12
<2.0 1 <20 1 <20 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 1 <1 1 <1 1
( ) -05 1 -0.6 1 -05 1
3 1 6 1 0 1
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 16.9 158 16.3 12 16.9 14.0 16.1 12 16.8 16.4 16.5 12
(BOD)
(CoD)
L) (50mm
(ES)
(n/ml)

22



27(2015) )
1 [ 1
14 023 14 023 14 - 023
[ ] 11 - 01 [ ] 12 - 01 [ ] 13 - 01
[ [ ] [ 1
[ 1 [ [ 1
[1 ] 7,566 (nB) [1 1 3,543 (rB) [1 1 5,134 (nB)
<0.0020 1 <0.0020 1 <0.0020 1
<0.0002 1 <0.0002 1 <0.0002 1
<0.002 1 <0.002 1 <0.002 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
<0.001 1 <0.001 1 0.002 1
<0.002 1 <0.002 1 0.005 1
04 02 03 12 04 0.2 03 12 04 02 03 12
<2.0 1 <20 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 1 <1 1 <1 1
( ) -03 1 -10 1 -0.8 1
2 1 0 1 5 1
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 243 14.2 18.0 12 206 9.0 143 12 26.0 128 185 12
(BOD)
(CoD)
L) (50mm
(E)
(n/ml)

23



27(2015) )
1 [ 1
14 023 14 023 14 - 023
[ ] 14 -01 [ ] 15 - 01 [ ] 16 - 00
[ ] [ ] [ 1
[ 1 [ [ 1
1 1 586 (nF) [ 1 2,873(mmB) [1 1 ()
<0.0020 1 <0.0020 1 <0.0020 1
<0.0002 1 <0.0002 1 <0.0002 1
<0.002 1 <0.002 1 <0.002 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
<0.001 1 <0.001 1 <0.001 1
0.002 1 <0.002 1 <0.002 1
04 03 03 12 04 02 03 12 0.4 03 03 12
<2.0 1 40 1 <20 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 1 <1 1 <1 1
( ) -04 1 -0.7 1 -1.0 1
0 1 0 1 1 1
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 272 125 183 12 20.5 125 16.7 12 22.2 9.0 151 12
(BOD)
(CoD)
L) (50mm
(ES)
(n/ml)

24



27(2015) )
1 [ 1
14 023 14 023 14 - 023
[ ] 18 - 00 [ 1 19 - 00 [ 1 20 - 00
[ [ ] [ 1
[ 1 [ [ 1
[1 ] 1,220 () [1 1 304 (B) [1 1 4,200 (m8)
<0.0020 1 <0.0020 1 <0.0020 1
<0.0002 1 <0.0002 1 <0.0002 1
<0.002 1 <0.002 1 <0.002 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
<0.001 1 <0.001 1 <0.001 1
<0.002 1 <0.002 1 0.002 1
04 02 03 12 04 0.2 03 12 04 02 03 12
<2.0 1 <20 1 <20 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 1 <1 1 <1 1
( ) -04 1 -04 1 -04 1
7 1 2 1 10 1
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 188 16.2 171 12 221 148 176 12 228 138 179 12
(BOD)
(CoD)
L) (50mm
(E)
(n/ml)

25



27(2015) )
1 1
14 023 14 023 14 - 023
[ 1] 21 - 02 [ 1 23 - 00 [ 1 24 - 00
[ ] [ ] [ 1
[ 1 [ [ 1
[1 ] 2,191 () [1 1 2,672 (B) [1 1 35 (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 <0.002 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
<0.001 1 <0.001 1 <0.001 1
<0.002 1 <0.002 1 <0.002 1
05 03 04 12 04 0.2 03 12 04 02 03 12
<2.0 1 <20 1 <20 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 1 <1 1 <1 1
( ) 0.0 1 -0.7 1 -0.6 1
1 1 1 1 160 1
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 210 14.0 174 12 19.7 11.2 16.1 12 18.0 148 16.3 12
(BOD)
(CoD)
L) (50mm
(E)
(n/ml)

26



27(2015) )
1 1
14 023 14 023 14 - 023
[ 1 25 - 00 [ 1 26 - 00 [ 1] 27 - 01
[ [ ] [ 1
[ 1 [ [ 1
[1 ] 596 (1mB) [1 1 597 (B) [1 1 1,977 (n8)
<0.0020 1 <0.0020 1 <0.0020 1
<0.0002 1 <0.0002 1 <0.0002 1
<0.002 1 <0.002 1 <0.002 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
<0.001 1 <0.001 1 <0.001 1
<0.002 1 <0.002 1 <0.002 1
04 02 03 12 04 03 03 12 0.4 0.1 03 12
40 1 <20 1 <20 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 1 <1 1 <1 1
( ) -1.0 1 -05 1 -0.7 1
3 1 28 1 2 1
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 171 110 137 12 195 14.0 16.5 12 24.9 128 18.6 12
(BOD)
(CoD)
L) (50mm
(ES)
(n/ml)
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27(2015) )
1 1
14 023 14 023 14 - 023
[ 1 29 - 00 [ ] 30 - 00 [ ] 31 - 00
[ ] [ ] [ 1
[ 1 [ [ 1
[1 ] 161 () [1 (n8) [1 1 294 (nB)
<0.0020 1 <0.0020 1 <0.0020 1
<0.0002 1 <0.0002 1 <0.0002 1
<0.002 1 <0.002 1 <0.002 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
<0.001 1 <0.001 1 <0.001 1
<0.002 1 <0.002 1 <0.002 1
04 02 03 12 04 0.2 03 12 04 02 03 12
<2.0 1 <20 1 <20 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 1 <1 1 <1 1
( ) -05 1 -05 1 -04 1
2 1 1 1 12 1
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 20.2 13.0 16.4 12 219 132 173 12 202 142 170 12
(BOD)
(CoD)
L) (50mm
(E)
(n/ml)

28



27(2015) )
1 1
14 023 14 023 14 - 023
[ 1 32 - 00 [ ] 33 - 00 [ ] 3 - 01
[ ] [ ] [ 1
[ 1 [ [ 1
1 (m8) [ 1 41 (n8) [1 1 212(n®)
<0.0020 1 <0.0020 1 <0.0020 1
<0.0002 1 <0.0002 1 <0.0002 1
<0.002 1 <0.002 1 <0.002 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
<0.001 1 <0.001 1 <0.001 1
<0.002 1 <0.002 1 <0.002 1
03 02 02 12 04 02 04 12 0.4 02 03 12
<2.0 1 <20 1 <20 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 1 <1 1 <1 1
( ) -04 1 -0.6 1 -03 1
4 1 1 1 0 1
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 232 135 179 12 20.2 132 164 12 199 14.0 16.5 12
(BOD)
(CoD)
L) (50mm
(ES)
(n/ml)
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27(2015) )
1 1
14 023 14 023 14 - 023
[ ] 35 - 00 [ ] 36 - 00 [ ] 37 - 01
[ ] [ ] [ 1
[ 1 [ [ 1
[1 ] 358 (mB) [1 (n8) [1 1 1,743 (n8)
<0.0020 1 <0.0020 1 <0.0020 1
<0.0002 1 <0.0002 1 <0.0002 1
<0.002 1 <0.002 1 <0.002 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
<0.001 1 <0.001 1 <0.001 1
<0.002 1 <0.002 1 <0.002 1
04 02 03 12 04 02 03 12 03 02 0.2 12
<2.0 1 <20 1 <20 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 1 <1 1 <1 1
( ) -0.7 1 -0.7 1 -04 1
3 1 0 1 0 1
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 18.6 138 15.9 12 22.8 115 16.7 12 199 104 16.0 12
(BOD)
(CoD)
L) (50mm
(ES)
(n/ml)
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27(2015) )
1 1
14 023 14 023 14 - 023
[ ] 38 - 00 [ 1 39 - 00 [ 1 40 - 00
[ ] [ ] [ 1
[ 1 [ [ 1
1 (m8) [ 1 147 (n8) [1 1 ()
<0.0020 1 <0.0020 1 <0.0020 1
<0.0002 1 <0.0002 1 <0.0002 1
<0.002 1 <0.002 1 <0.002 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
<0.001 1 <0.001 1 <0.001 1
<0.002 1 <0.002 1 0.003 1
04 03 03 12 04 03 03 12 03 02 03 12
4.0 1 <20 1 <20 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 1 <1 1 <1 1
( ) -0.7 1 -0.6 1 -0.6 1
1 1 1 1 6 1
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 215 14.0 172 12 19.0 14.0 16.2 12 236 135 179 12
(BOD)
(CoD)
L) (50mm
(E)
(n/ml)
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27(2015) )
1 1
14 023 14 023 14 - 023
[ 1 41 - 00 [ 1 42 - 00 [ ] 43 - 00
[ ] [ ] [ 1
[ 1 [ [ 1
1 (m8) [ 1 198(nB) [1 1 ()
<0.0020 1 <0.0020 1 <0.0020 1
<0.0002 1 <0.0002 1 <0.0002 1
<0.002 1 <0.002 1 <0.002 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
<0.001 1 <0.001 1 <0.001 1
<0.002 1 <0.002 1 <0.002 1
04 02 03 12 04 02 03 12 03 02 03 12
<2.0 1 <20 1 <20 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 1 <1 1 <1 1
( ) -0.9 1 -03 1 -04 1
7 1 15 1 5 1
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 231 105 16.2 12 241 125 17.7 12 231 126 172 12
(BOD)
(CoD)
L) (50mm
(ES)
(n/ml)
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27(2015) )
1 1 1
14 - 023 14 - 024 14 - 024
[ 1 44 - 00 [ ] 01 - 00 [ ] 02 - 00
[ ] [ ] [ 1
[ 1 [ 1 [ 1
[1 ] 660 (mB) [1 1 3,738(mB) [1 1 799 (nB)
<0.0020 1
<0.0002 1
<0.002 1
1,2 <0.0004 1
<0.020 1
(2 ) <0.008 1
<0.001 1
<0.002 1
0.4 0.3 0.3 12 03 03 0.3 12 0.3 0.3 0.3 12
<2.0 1
1,1,1 <0.030 1
t (MTBE) <0.002 1
(
( <1 1
( ) -05 1
0 1
1,1 <0.0100 1
) 16.5 15.8 16.1 12 26.0 10.0 175 12 235 130 18.3 12
(BOD)
(Cop)
L) (50mm
(ES)
(n/ml)

33



27(2015)

[ [ 1 [ 1
14 - 024 14 - 024 14 - 024
[ ] 03 - 00 [ ] 04 - 00 [ ] 05 - 00
[ 1 [ 1 [ 1
[ [ 1 [ 1
[1 ] 554 (1B) 1 ] 243(B) 1 1 506 (1mB)
1,2
@ )
03 03 03 12 03 03 03 12 04 03 03 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 220 125 179 12 230 115 172 12 25.0 110 17.9 12
(BOD)
(cop)
L) (50mm )
(ED)
(n/ml)

34



27(2015) )
[ [ [
14 - 024 14 - 025 14 - 027
[ ] 06 - 00 [ ] 01 - 00 [ ] 01 - 00
[ 1 [ 1 [ 1
[ [ [
[1 ] 575 (B) 1 ] 5,855 (1m8) 1 1,490 (mB)
1,2
@ )
03 03 03 12 03 0.1 02 12 01 0.1 0.1 12
50 30 42 4
1,1,1
t (MTBE)
(
(
( ) -07 -08 -08 4
8 5 6 4
1,1
() 24.0 115 180 12 235 148 18.0 12
(BOD)
(CoD)
L) (50mm )
(ED)
(n/ml)

35



27(2015) )
1 1
14 - 027 14 - 028 14 - 028
[ ] 02 - 00 [ ] 01 - 00 [ ] 02 - 00
[ ] [ ] [ 1
[ 1 [ [ 1
[1 5,307 () [1 1 502 (B) [1 1 0(mB)
<0.0010 1 <0.0010 1
<0.0002 1 <0.0002 1
<0.001 1 <0.001 1
1,2 <0.0002 1 0.0002 1
<0.001 1 <0.001 1
(¢ ) <0.005 1 <0.005 1
<0.001 1 <0.001 1
<0.001 1 <0.001 1
0.2 01 01 12 03 01 0.2 12 03 02 0.2 12
7.0 20 3.8 4 84 1 18 1
1,1,1 <0.001 1 <0.001 1
t (MTBE) <0.001 1 <0.001 1
(
( 1 1 1 1
( ) -05 -0.8 -0.7 4 -13 1 -17 1
15 2 7 4 15 1 1 1
1,1 <0.0001 1 <0.0001 1
) 245 124 179 12 238 8.9 16.0 12 219 110 16.2 12
(BOD)
(CoD)
L) (50mm
(E)
(n/ml)

36



27(2015) )
1 1
14 028 14 028 14 - 028
[ ] 04 - 00 [ ] 05 - 00 [ ] 06 - 00
[ [ ] [ 1
[ 1 [ [ 1
[1 ] 1,154 () [1 1 1,367 () [1 1 3,031 (nB)
<0.0010 1 <0.0010 1 <0.0010 1
<0.0002 1 <0.0002 1 <0.0002 1
<0.001 1 <0.001 1 <0.001 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
03 02 03 12 03 01 03 12 04 02 03 12
19 1 18 1 18 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
( ) -20 1 -17 1 -19 1
0 1 1 1 0 1
1,1 <0.0001 1 <0.0001 1 <0.0001 1
) 189 104 139 12 246 9.9 16.0 12 179 9.3 134 12
(BOD)
(CoD)
L) (50mm
(E)
(n/ml)

37



27(2015) )
1 1
14 028 14 028 14 - 028
[ ] 07 - 00 [ ] 08 - 00 [ ] 09 - 00
[ [ ] [ 1
[ 1 [ [ 1
[1 ] 613 (mB) [1 1 978(B) [1 1 2,082 (nB)
<0.0010 1 <0.0010 1 <0.0010 1
<0.0002 1 <0.0002 1 <0.0002 1
<0.001 1 <0.001 1 <0.001 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
03 02 03 12 03 01 03 12 03 02 0.2 12
12 1 18 1 19 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
( ) -10 1 -17 1 -13 1
1 1 1 1 2 1
1,1 <0.0001 1 <0.0001 1 <0.0001 1
) 273 7.3 154 12 18.7 143 159 12
(BOD)
(CoD)
L) (50mm
(E)
(n/ml)

38



