25(2013)

[ [ ] [
08 - 001 08 - 001 08 - 002
[ ] 01 - 00 [ ] 02 - 00 [ ] 01 - 00
[ ] [ ] [ ]
[ [ ] [
[1 1 47591(nB) [1 ] 42,465(nB) [1 1  49,039(n8)
<0.0015 <0.0015 <0.0015 12 <0.0015 <0.0015 <0.0015 12
<0.0002 <0.0002 <0.0002 12 <0.0002 <0.0002 <0.0002 12
<0.001 <0.001 <0.001 12 <0.001 <0.001 <0.001 12 0.001 <0.001 <0.001 4
<0.005 <0.005 <0.005 12 <0.005 <0.005 <0.005 12
1,2 <0.0004 <0.0004 <0.0004 12 <0.0004 <0.0004 <0.0004 12 <0.0001 <0.0001 <0.0001 4
<0.040 <0.040 <0.040 12 <0.040 <0.040 <0.040 12 <0.001 <0.001 <0.001 4
(] ) <0.010 <0.010 <0.010 12 <0.010 <0.010 <0.010 12
<0.06 <0.06 <0.06 12 <0.06 <0.06 <0.06 12
0.004 <0.001 0.002 12 0.003 <0.001 0.002 12
0.008 <0.002 0.003 12 0.009 <0.002 0.004 12
<0.10 <0.10 <0.10 6 <0.10 <0.10 <0.10 6
0.5 0.3 04 12 0.4 0.2 0.3 12 0.6 0.3 04 12
33 14 22 12 22 1.0 16 12
1,1,1 <0.030 <0.030 <0.030 12 <0.030 <0.030 <0.030 12 <0.001 <0.001 <0.001 4
t (MTBE) <0.002 <0.002 <0.002 12 <0.002 <0.002 <0.002 12
( 43 13 21 12
( <1 <1 <1 12 <1 <1 <1 12
( ) -11 -17 -14 12 -1.0 -15 -13 12 -0.6 -16 -11 12
0 0 0 12 0 0 0 12 1 0 1 2
1,1 <0.0100 <0.0100 <0.0100 12 <0.0100 <0.0100 <0.0100 12 <0.0001 <0.0001 <0.0001 4
) 26.7 9.2 178 12 217 82 178 12 29.2 48 170 12
(BOD)
(CoD)
vy (50mm
)
(n/ml)
52.0 29.0 39.0 12
240 15.0 18.0 12




25(2013) )
[ ] [ ] [ ]
08 - 002 08 - 002 08 003
[ ] 02 - 00 [ ] 04 - 00 [ ] 01 - 00
[ ] [ ] [ ]
[ ] [ ] [ ]
[1 ] 11,754 () [1 ] 388(nd) [1 1 6,620 (1mB)
0.001 <0.001 <0.001 4 0.001 <0.001 <0.001 4 <0.001 1
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
@ )
<0.001 1
<0.002 1
0.5 0.3 04 12 0.4 0.2 0.3 12 03 0.2 0.3 12
51 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
( 16 0.9 11 12 11 0.6 0.8 12
( <1 1
( ) -13 -22 -17 12 -04 -11 -0.7 12 -21 1
21 1 11 2 1 0 1 2 <30 1
1,1 <0.0001 <0.0001 <0.0001 4 <0.0001 <0.0001 <0.0001 4
) 241 79 155 12 253 95 178 12 24.7 75 16.1 12
(BOD)
(CoD)
vy (50mm
)
(n/ml)
28.0 210 25.0 12 61.0 57.0 59.0 12
8.7 59 6.8 12 15.0 12.0 130 12




25(2013)

[ [ ] [
08 003 08 - 004 08 - 004
[ ] 02 - 00 [ ] 01 - 00 [ ] 02 - 00
[ 1 [ 1 [ 1
[ [ ] [
[1 ] 10,620 () [1 ] 37,647(B) [1 1 4,726 (n8)
<0.0015 <0.0015 <0.0015 2 <0.0015 <0.0015 <0.0015 2
<0.0002 <0.0002 <0.0002 2 <0.0002 <0.0002 <0.0002 2
<0.001 1 0.001 <0.001 0.001 2 <0.001 <0.001 <0.001 2
<0.005 <0.005 <0.005 2 <0.005 <0.005 <0.005 2
1,2 <0.0004 <0.0004 <0.0004 2 <0.0004 <0.0004 <0.0004 2
<0.040 <0.040 <0.040 2 <0.040 <0.040 <0.040 2
(] ) <0.010 <0.010 <0.010 2 <0.010 <0.010 <0.010 2
<0.001 1 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
<0.002 1 <0.002 <0.002 <0.002 2 <0.002 <0.002 <0.002 2
0.00 1 0.00 1
04 0.3 0.3 12 0.5 0.4 0.5 2 05 0.4 0.5 2
44 1 4.0 3.0 4.0 2 <2.0 <2.0 <20 2
1,1,1 <0.030 <0.030 <0.030 2 <0.030 <0.030 <0.030 2
t (MTBE) <0.002 <0.002 <0.002 2 <0.002 <0.002 <0.002 2
( 17 0.6 12 2 0.8 0.3 0.6 2
( <1 1 <1 <1 <1 2 <1 <1 <1 2
( ) -19 1 -12 -12 -12 2 -02 -03 -0.2 2
<30 1 30 12 21 2 44 17 31 2
1,1 <0.0100 <0.0100 <0.0100 2 <0.0100 <0.0100 <0.0100 2
) 276 70 16.9 12 255 75 164 12 245 115 178 12
(BOD)
(CoD)
vy (50mm
)

(n/ml)




25(2013) )
[ ] [ ] [ ]
08 - 004 08 007 08 - 007
[ ] 03 - 00 [ ] 01 - 00 [ ] 02 - 00
[ ] [ ] [ ]
[ ] [ ] [ ]
[1 ] 3,180 (nB) [1 ] 16,451 (n®) [1 1 15,684(B)
<0.0015 <0.0015 <0.0015 2
<0.0002 <0.0002 <0.0002 2
<0.001 <0.001 <0.001 2
<0.005 <0.005 <0.005 2
1,2 <0.0004 <0.0004 <0.0004 2
<0.040 <0.040 <0.040 2
@ ) <0.010 <0.010 <0.010 2
<0.001 <0.001 <0.001 2
<0.002 <0.002 <0.002 2
0.00 1
0.5 0.5 0.5 2 0.5 0.3 04 12 05 0.4 04 12
20 <2.0 <2.0 2
1,1,1 <0.030 <0.030 <0.030 2
t (MTBE) <0.002 <0.002 <0.002 2
( 0.5 0.3 0.4 2
( <1 <1 <1 2
( ) -0.2 -03 -0.2 2
250 45 148 2
1,1 <0.0100 <0.0100 <0.0100 2
) 245 55 171 12 30.0 85 185 12 30.0 9.0 185 12
(BOD)
(CoD)
vy (50mm
(89)

(n/ml)




25(2013)

[ [ 1 [ 1
08 - 007 08 - 007 08 - 008
[ ] 03 - 00 [ ] 04 - 00 [ ] 01 - 00
[ ] [ ] [ 1
[ [ ] [ ]
[1 ] 5,964 () [1 1 2,575(B) [1 1 9,038 (1mB)
1,2
Q@ )
0.5 03 04 12 05 0.2 04 12 0.4 0.3 0.3 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 30.0 95 19.1 12 29.0 95 185 12 28.0 81 18.1 12
(BOD)
(CoD)
vy (50mm )
(8S)

(n/ml)




25(2013)

[ [
08 - 008 08 - 010 08 - 010
[ ] 02 - 00 [ ] 01 - 00 [ ] 02 - 00
[ ] [ ] [ 1
[ [ [
[1 ] 3,149 (mB) [1 1 173(nmB) [1 1 36,011(mB)
1,2
Q@ )
0.3 0.2 0.3 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 28.2 95 19.2 12 27.0 82 18.1 12 25.6 93 18.0 12
(BOD)
(CoD)
vy (50mm )
(8S)

(n/ml)




25(2013) )
[ ] [ [ ]
08 - 010 08 - 012 08 - 013
[ ] 03 - 00 [ ] 01 -o01 [ ] 01 - 00
[ ] [ ] [ ]
[ ] [ [ ]
[1 ] 6,899 (1mB) [1 ] 6,546 (mB) [1 1 5,372 (mB)
<0.001 1
1,2
@ )
<0.05 1
<0.05 1
0.003 1
0.003 1
0.2 0.2 0.2 12 0.4 0.1 0.3 60 05 0.3 04 12
59 1
1,1,1
t (MTBE)
( <02 1
( <1 1
( ) -09 1
<30 1
1,1
) 240 120 18.2 12 29.0 85 183 60 25.0 10.0 177 12
(BOD)
(CoD)
vy (50mm
)

(n/ml)




25(2013)

[ [ [ ]
08 - 013 08 - 015 08 - 015
[ ] 02 - 00 [ ] 01 - 00 [ ] 02 - 00
[ ] [ ] [ ]
[ [ [ ]
[1 ] 6,624 (mB) [1 ] 23,081 (rB) [1 1 14,100(B)
<0.001 1
1,2
@ )
<0.05 1
<0.05 1
<0.001 1
<0.002 1
0.5 0.3 04 12 0.4 0.2 04 12 04 0.2 0.3 12
51 1
1,1,1
t (MTBE)
( <02 1
( 1 1
( ) -0.7 1
<30 1
1,1
) 30.0 9.0 18.9 12 278 838 181 12 28.3 72 181 12
(BOD)
(CoD)
vy (50mm
(89)

(n/ml)




25(2013)

[ [ 1 [ 1
08 - 015 08 - 015 08 - 015
[ ] 03 - 00 [ ] 04 - 00 [ ] 05 - 00
[ ] [ ] [ 1
[ [ ] [ ]
[1 ] 20,730 (mB) [1 1 8,528 (1rB) [1 1 4,841 (mB)
1,2
Q@ )
0.3 0.2 0.3 12 05 0.2 04 12 0.5 0.2 0.3 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 273 88 18.2 12 28.3 88 185 12 217 99 18.6 12
(BOD)
(CoD)
vy (50mm )
(8S)

(n/ml)




25(2013)

[ [ 1 [
08 - 016 08 - 016 08 - 017
[ ] 02 - 00 [ ] 03 - 00 [ ] 01 - 00
[ ] [ ] [ 1
[ [ ] [
[1 ] 6,668 (1mB) [1 ] 7,481 (nB) [1 8,092 (mB)
1,2
Q@ )
04 0.2 0.3 12 0.4 0.2 0.3 12 05 0.3 04 12
1,1,1
t (MTBE)
(
(
( )
1,1 <0.0001 1
) 245 105 173 12 30.0 10.5 195 12 263 9.5 18.2 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

10



25(2013) )
[ ] [ ] [
08 - 017 08 - 017 08 - 018
[ ] 02 - 00 [ ] 03 - 00 [ ] 01 - 00
[ ] [ ] [ ]
[ ] [ ] [
[1 ] 1,051 (mB) [1 ] 2,967 (mB) [1 1 2,022 (B)
<0.001 <0.001 <0.001 2
1,2
@ )
<0.06 <0.06 <0.06 2
<0.06 <0.06 <0.06 2
<0.001 <0.001 <0.001 2
<0.002 <0.002 <0.002 2
0.5 0.3 04 12 0.6 0.4 0.5 2
<3.0 <2.0 <25 2
1,1,1
t (MTBE)
( 15 0.7 11 2
( <1 <1 <1 2
( ) -14 -24 -19 2
17 7 10 2
1,1 <0.0001 1 <0.0001 <0.0001 <0.0001 2
) 263 95 182 12
(BOD)
(CoD)
vy (50mm
)
(n/ml)

11



25(2013)

[ [ [
08 - 018 08 - 018 08 - 021
[ 1 04 - 00 [ ] 05 - 00 [ ] 01 - 00
[ ] [ ] [ ]
[ [ [
[1 ] 198 (mB) [1 ] 1,681 (mB) [1 1 6,336 (mB)
<0.001 <0.001 <0.001 2
1,2
@ )
<0.05 <0.05 <0.05 2
<0.05 <0.05 <0.05 2
<0.004 <0.004 <0.004 2
<0.003 <0.003 <0.003 2
10 0.3 0.6 12 10 0.4 0.6 12 05 0.2 0.3 20
3.6 33 35 2
1,1,1
t (MTBE)
( 0.2 <0.2 <0.2 2
( 1 <1 <1 2
( ) -19 -20 -19 2
<30 <30 <30 2
1,1
) 254 4.0 16.1 20
(BOD)
(CoD)
vy (50mm
)
(n/ml)

12



25(2013) )
[ ] [ [ ]
08 - 021 08 - 023 08 - 023
[ ] 02 - 00 [ ] 01 - 00 [ ] 02 - 00
[ ] [ ] [ ]
[ ] [ [ ]
[ 1 3299(nd) [ 1 8843(nd) [1 1 (n8)
<0.0015 1
<0.0002 1
<0.001 <0.001 <0.001 2 <0.001 1
<0.005 1
1,2 <0.0004 1
<0.001 1
(¢ ) <0.010 1
<0.05 <0.05 <0.05 2 <0.06 1
<0.05 <0.05 <0.05 2 <0.06 1
<0.004 <0.004 <0.004 2 <0.001 1
<0.003 <0.003 <0.003 2 <0.002 1
04 0.2 0.3 16 0.5 0.3 04 12
3.6 33 35 2 5.9 1
1,1,1 <0.001 1
t (MTBE) <0.001 1
( 0.2 <0.2 <0.2 2 <1.9 1
( 1 <1 <1 2 <1 1
( ) -19 -20 -19 2 15 1
<30 <30 <30 2 0 1
1,1 <0.0010 1
) 250 71 18.6 16 274 6.8 165 12
(BOD)
(CoD)
vy (50mm
)
(n/ml)

13



25(2013) )
[ [ ] [
08 024 08 - 026 08 - 026
[ ] 01 - 00 [ ] 01 - o1 [ ] 01 - 02
[ [ ] [ ]
[ [ ] [
[1 ] 13,993 () [1 1 2,973(B) [1 1 732(nB)
<0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
1,2
@ )
<0.05 <0.05 <0.05 2 <0.05 <0.05 <0.05 2
<0.05 <0.05 <0.05 2 <0.05 <0.05 <0.05 2
0.002 <0.001 <0.002 2 0.002 <0.001 <0.002 2
0.003 <0.002 <0.003 2 0.003 <0.002 <0.003 2
0.6 0.4 05 24 0.6 0.6 0.6 12 0.6 0.6 0.6 12
7.2 43 5.8 2 7.2 43 5.8 2
1,1,1
t (MTBE)
( 038 <0.2 <0.5 2 0.8 <0.2 0.5 2
( <1 <1 <1 2 <1 <1 <1 2
( ) -13 -15 -14 2 -13 -15 -14 2
<30 <30 <30 2 <30 <30 <30 2
1,1
) 28.7 49 172 24 27.0 82 16.8 12 270 82 16.8 12
(BOD)
(CoD)
vy (50mm
(89)
(n/ml)

14



25(2013) )
[ ] [ ] [
08 - 026 08 026 08 - 026
[ ] 02 - 00 [ ] 03 - 00 [ ] 04 - 00
[ ] [ ] [ ]
[ ] [ ] [
[1 ] 5,010 (mB) [1 ] 4,235(nB) [1 1 2,125(B)
<0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
1,2
@ )
<0.05 <0.05 <0.05 2 <0.05 <0.05 <0.05 2
<0.05 <0.05 <0.05 2 <0.05 <0.05 <0.05 2
0.005 <0.001 0.003 2 0.003 <0.001 0.002 2
0.009 <0.002 0.006 2 0.005 <0.002 0.004 2
0.8 0.6 0.7 12 0.3 0.2 0.2 12 0.6 0.6 0.6 12
8.1 5.6 6.9 2 7.7 34 5.6 2
1,1,1
t (MTBE)
( 21 <0.2 12 2 13 <0.2 0.8 2
( 1 <1 <1 2 1 1 1 2
( ) -13 -17 -15 2 -10 -17 -14 2
<30 <30 <30 2 <30 <30 <30 2
1,1
) 243 135 18.9 12 28.0 95 188 12 270 82 173 12
(BOD)
(CoD)
vy (50mm
)
(n/ml)

15



25(2013)

[ [ 1 [ 1
08 - 027 08 - 027 08 - 027
[ ] 01 - 00 [ ] 01 - o1 [ ] 03 - 00
[ ] [ ] [ 1
[ [ ] [ ]
[1 ] 32,015 (mB) [1 ] 32,015(rB) [1 1 3,849(mB)
1,2
Q@ )
0.7 0.6 0.7 12 0.8 0.7 0.7 12 0.6 0.4 0.5 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 275 73 175 12 286 6.8 175 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

16



25(2013)

[ [ 1 [ 1
08 - 027 08 - 027 08 - 027
[ ] 07 - 00 [ ] 08 - 00 [ ] 10 - 00
[ ] [ ] [ 1
[ [ ] [ ]
[1 ] 210 (m8) [1 ] 320(nB) [1 1 552 (1B)
1,2
Q@ )
0.9 0.6 0.7 12 0.7 0.3 0.5 12 0.9 0.5 0.7 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 241 83 159 12 275 6.3 175 12 275 838 17.1 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

17



25(2013)

[ [ 1 [ 1
08 - 027 08 - 027 08 - 029
[ 1 12 - 00 [ ] 13 - 00 [ ] 01 - 00
[ ] [ ] [ 1
[ [ ] [ ]
[1 ] 14,874 () [1 ] 9,144 (n8) [1 1 8,119(mB)
1,2
Q@ )
0.7 0.5 0.6 12 0.7 0.5 0.6 12 10 0.5 0.6 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 281 7.8 182 12 292 8.3 186 12 289 71 175 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

18



25(2013)

[ [ 1 [ 1
08 - 030 08 - 030 08 - 035
[ ] 01 - 00 [ ] 02 - 00 [ ] 01 - 00
[ ] [ ] [ 1
[ [ ] [ ]
[1 ] 3,564 (m8) [1 ] 3,888(nmB) [1 1 6,312 (mB)
1,2
Q@ )
0.7 0.4 0.5 12 0.6 0.2 0.3 12 0.6 0.2 04 48
1,1,1
t (MTBE)
(
(
( )
1,1
) 24.0 11.0 182 12 245 14.0 195 12 295 7.0 17.8 48
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

19



25(2013)

[ 1 [ 1 [ 1
08 - 042 08 - 048 08 - 048
[ ] 01 - 00 [ ] 01 - 00 [ ] 02 - 00
[ ] [ ] [ 1
[ 1 [ ] [ ]
[1 ] 2,863 (1mB) [1 ] 4,813(nB) [1 1 1,040 (mB)
1,2
Q@ )
0.8 0.5 0.6 12 0.8 0.5 0.6 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 280 85 183 12 270 105 181 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

20



25(2013)

[ [ 1 [ 1
08 - 050 08 - 052 08 - 057
[ ] 01 - 00 [ ] 01 - 00 [ ] 01 - 00
[ ] [ ] [ 1
[ [ ] [ ]
[1 ] 2,759 (mB) [1 ] 3,269 (nB) [1 1 (mB)
1,2
Q@ )
0.5 0.4 04 12 0.5 0.2 0.3 12 04 0.1 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 275 4.0 157 12 2538 114 185 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

21



25(2013) )
[ [ [ 1
08 - 057 08 - 058 08 - 058
[ ] 02 - 00 [ ] 01 - 00 [ ] 02 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 1,267 (B) i ] 5,869 (B) 1 ] 6,134 ()
<0.001 1
1,2
@ )
<0.05 1
<0.05 1
<0.001 1
<0.002 1
<06 <02 <03 12 0.4 03 03 12 05 0.3 0.4 12
7.2 1
1,1,1
t (MTBE)
( <02 1
C <1 1
( ) -09 1
<30 1
1,1
) 279 7.0 174 12
(BOD)
(Ccop)
vy (50mm
($9)
(n/ml)

22



25(2013)

[ [ [ 1
08 - 062 08 - 062 08 - 068
[ ] 01 - 00 [ ] 02 - 00 [ ] 08 - 00
[ ] [ ] [ 1
[ [ [ ]
[1 ] 11,586 () [1 ] 3,891 (nB) [1 1 1,200 (1B)
1,2
Q@ )
0.3 0.1 0.3 12 0.3 0.1 0.2 12 04 0.1 0.3 12
1,1,1
t (MTBE)
(
(
( )
1,1
(@)
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

23



25(2013)

[ [ [ 1
08 - 068 08 - 068 08 - 068
[ 1 12 - 00 [ ] 13 - 00 [ 1 14 - 00
[ ] [ ] [ 1
[ [ [ ]
[1 ] 1,200 (1B) [1 ] 3,452 (nB) [1 1 655 (1mB)
1,2
Q@ )
0.5 0.2 04 12 0.5 0.3 04 12 05 0.1 0.3 12
1,1,1
t (MTBE)
(
(
( )
1,1
(@)
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

24



25(2013)

[ [ 1 [ 1
08 - 082 08 - 082 08 - 082
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ ] [ ] [ 1
[ [ ] [ ]
1 1 2001(nd) [1 1 () [1 1 ()
1,2
Q@ )
0.5 0.2 0.3 36
1,1,1
t (MTBE)
(
(
( )
1,1
(@)
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

25



25(2013)

[ [ 1 [ 1
08 - 082 08 - 085 08 - 085
[ ] 04 - 00 [ ] 01 - 00 [ ] 02 - 00
[ ] [ ] [ 1
[ [ ] [ ]
[1 ] 31 (mB) [1 ] 83 (nB) [1 1 253(mB)
1,2
Q@ )
0.6 0.3 04 12 0.6 0.1 0.3 12 0.8 0.6 0.6 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 255 75 17.1 12 25.0 100 175 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

26



25(2013)

[ [ 1 [ 1
08 - 085 08 - 085 08 - 085
[ ] 03 - 00 [ ] 04 - 00 [ ] 05 - 00
[ ] [ ] [ 1
[ [ ] [ ]
[1 ] 316 (m8) [1 ] 297 (n8) [1 1 1,324 ()
1,2
Q@ )
0.5 0.2 04 12 0.5 0.1 0.3 12 0.6 0.3 04 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 26.0 85 183 12 230 10.0 16.2 12 265 85 16.5 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

27



25(2013)

[ [ 1 [ 1
08 - 085 08 - 085 08 - 086
[ ] 06 - 00 [ ] 07 - 00 [ ] 01 - 00
[ ] [ ] [ 1
[ [ ] [ ]
[1 ] 5,071 (mB) [1 ] 4,908 (B) [1 1 5,027 (mB)
1,2
Q@ )
0.6 0.3 0.5 12 0.5 0.2 0.3 12 0.6 0.3 0.5 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 251 8.0 16.1 12 245 8.0 16.0 12 28.0 35 18.0 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

28



25(2013)

[ [ [ 1
08 - 086 08 - 086 08 - 086
[ ] 02 - 00 [ ] 03 - 00 [ ] 04 - 00
[ ] [ ] [ 1
[ [ [ ]
[1 ] 842 (m8) [1 ] 2,902 (nB) [1 1 73 (mB)
1,2
Q@ )
0.5 0.3 0.5 12 0.6 0.4 0.5 12 0.8 0.1 04 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 330 5.0 17.8 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

29



25(2013)

[ [ 1 [ 1
08 - 086 08 - 086 08 - 087
[ ] 05 - 00 [ ] 06 - 00 [ ] 01 - 00
[ ] [ ] [ 1
[ [ ] [ ]
[1 ] 466 (n8) [1 ] 483(nB) [1 1 4,292 (n8)
1,2
Q@ )
0.6 0.3 0.5 12 0.8 0.1 04 12 10 0.3 0.8 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 300 65 17.7 12 245 8.0 164 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

30



25(2013)

[ [ [ 1
08 - 087 08 - 087 08 - 087
[ ] 02 - 00 [ ] 03 - 00 [ ] 04 - 00
[ ] [ ] [ 1
[ [ [ ]
[1 ] 1,790 (mB) [1 ] 1,121 (mB) [1 1 1,940 (mB)
1,2
Q@ )
10 0.6 0.9 12 0.9 0.3 0.7 12 0.7 0.3 0.5 12
1,1,1
t (MTBE)
(
(
( )
1,1
(@)
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

31



25(2013)

[ [ 1 [ 1
08 - 088 08 - 088 08 - 088
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ ] [ ] [ 1
[ [ ] [ ]
[1 ] 3,003 (mB) [1 ] 473(nB) [1 1 1,498 (mB)
1,2
Q@ )
0.5 0.2 0.3 12 0.5 0.1 0.3 12 05 0.2 04 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 26.2 84 174 12 26.0 85 17.2 12 265 75 16.6 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

32



25(2013)

[ [ 1 [ 1
08 - 088 08 - 088 08 - 089
[ ] 04 - 00 [ ] 05 - 00 [ ] 01 - 00
[ ] [ ] [ 1
[ [ ] [ ]
[1 ] 1,195 (mB) [1 ] 3,807 (mB) [1 1 3,973(mB)
1,2
Q@ )
04 0.2 0.3 12 0.5 0.2 04 12 04 0.3 04 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 30.2 85 1838 12 265 85 176 12 274 6.8 187 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

33



25(2013)

1 2717 ()

1

1,106 (n8)

1 1,068(nd)

1,2

<0.0015
<0.0002
<0.001
0.007
<0.0004

(@

<0.020
0.040
<0.06
<0.06
0.002

1,1,1

04

0.1

03

24

05

03

04

12

0.003

0.6
5.0
<0.030

i

~~

(VTBE)

<0.002
20

<1
-1.0

0

1,1
(@)

(BOD)
(CoD)

311

6.8

193

24

31.2

7.6

195

12

<0.0020
28.8 88 19.2

G

w)
)

(50mm

(n/ml)

34



25(2013) )
[ 1 [ [ 1
08 - 090 08 - 090 08 - 091
[ ] 01 - 01 [ ] 02 - 02 [ ] 01 - 00
[ ] [ ] [ 1
[ 1 [ [ 1
1 1 2,859 (8) [ ] 3,823(mB) 1 ] 1,473(n8)
<0.0015 1 <0.0015 1
<0.0002 1 <0.0002 1
<0.001 1 <0.001 1
0.006 1 <0.006 1
1,2 <0.0004 1 <0.0004 1
<0.020 1 <0.020 1
Q@ ) 0.040 1 <0.025 1
<0.06 1 <0.06 1
<0.06 1 <0.06 1
0.003 1 0.005 1
0.005 1 0.007 1
0.6 1 04 1 08 05 06 12
7.0 1 40 1
1,1,1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 0.002 1
( 19 1 24 1
( 1 1 <1 1
( ) -14 1 -11 1
0 1 0 1
1,1 <0.0020 1 <0.0020 1
) 285 8.0 187 12 308 9.0 189 12 26.6 105 189 12
(BOD)
(cop)
vy (50mm
(8S)
(n/ml)

35



25(2013)

[ [ 1 [ 1
08 - 091 08 - 091 08 - 091
[ ] 02 - 00 [ ] 03 - 00 [ ] 04 - 00
[ ] [ ] [ 1
[ [ ] [ ]
[1 ] 1,048 (mB) [1 ] 645 (nB) [1 1 245(B)
1,2
Q@ )
0.8 0.4 0.5 12 0.6 0.4 0.5 12 0.8 0.4 0.5 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 278 9.5 185 12 280 8.7 183 12 18.6 142 16.7 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

36



25(2013)

[ [ 1 [ 1
08 - 091 08 - 091 08 - 091
[ ] 05 - 00 [ ] 06 - 00 [ ] 07 - 00
[ ] [ ] [ 1
[ [ ] [ ]
[1 ] 78 (mB) [1 ] 1,148 (mB) [1 1 851 (1mB)
1,2
Q@ )
0.5 0.1 0.3 0.6 0.3 0.6 12 0.6 0.4 0.5 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 253 134 19.9 29.0 77 183 12 258 85 174 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

37



25(2013)

[ [ 1 [ 1
08 - 091 08 - 091 08 - 091
[ ] 08 - 00 [ ] 09 - 00 [ ] 10 - 00
[ ] [ ] [ 1
[ [ ] [ ]
[1 ] 1,092 (mB) [1 ] 521(n8) [1 1 676 (mB)
1,2
Q@ )
0.6 0.4 0.5 12 0.8 0.3 04 12 0.8 0.4 0.5 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 18.0 11.0 16.1 12 265 85 17.0 12 255 95 17.1 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

38



25(2013)

[ [ 1 [ 1
08 - 091 08 - 091 08 - 092
[ ] 11 - 00 [ 1 12 - 00 [ ] 01 - 00
[ ] [ ] [ 1
[ [ ] [ ]
[1 ] 1,520 (1B) [1 ] 548 (n8) [1 1 5,221 (B)
1,2
Q@ )
0.5 0.2 04 12 0.5 0.3 04 12 04 0.2 0.3 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 274 65 169 12 273 6.5 17.2 12 255 106 181 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

39



25(2013)

[ [ [ ]
08 - 092 08 - 093 08 - 093
[ ] 02 - 00 [ ] 01 -o01 [ ] 01 - 02
[ ] [ ] [ ]
[ [ [ ]
[1 ] 6,546 (mB) [1 ] 4,333(nB) [1 1 218(mB)
<0.001 1 <0.001 1
1,2
@ )
<0.06 1 <0.06 1
<0.06 1 <0.06 1
<0.001 1 <0.001 1
<0.002 1 <0.002 1
04 0.3 0.3 12 0.7 0.5 0.5 377 0.6 0.3 04 377
4.0 1 40 1
1,1,1
t (MTBE)
( <0.3 1 0.6 1
( <1 1 <1 1
( ) -12 1 -10 1
0 1 4 1
1,1
) 250 105 18.0 12 25.8 103 184 377 26.2 82 178 377
(BOD)
(CoD)
vy (50mm
(89)
(n/ml)

40



25(2013) )
[ ] [ [ ]
08 - 093 08 - 093 08 - 093
[ ] 01 - 03 [ ] 01 - 04 [ ] 01 - 05
[ ] [ ] [ ]
[ ] [ [ ]
[1 ] 8,130 (nB) [1 ] 462 (nB) [1 1 1,154 ()
<0.001 1 <0.001 1 <0.001 1
1,2
@ )
<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 0.4 04 377 0.5 0.4 04 377 05 0.4 0.5 377
<2.0 1 3.0 1 4.0 1
1,1,1
t (MTBE)
( 0.5 1 0.5 1 0.6 1
( <1 1 <1 1 <1 1
( ) -07 1 -10 1 -10 1
2 1 2 1 1 1
1,1
) 26.5 8.0 18.0 377 26.9 95 183 377 27.2 9.0 187 377
(BOD)
(CoD)
vy (50mm
)
(n/ml)

2



25(2013) )
[ ] [ [ ]
08 - 093 08 - 093 08 - 093
[ ] 01 - 06 [ ] 01 - 07 [ ] 02 - 01
[ ] [ ] [ ]
[ ] [ [ ]
[1 ] 880 (mB) [1 ] 580 (nB) [1 1 602 (1mB)
<0.001 1 <0.001 1 <0.001 1
1,2
@ )
<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
04 0.3 04 377 0.6 0.4 0.5 377 05 0.4 0.5 377
4.0 1 3.0 1 3.0 1
1,1,1
t (MTBE)
( 0.8 1 0.6 1 13 1
( <1 1 <1 1 <1 1
( ) -10 1 -08 1 -10 1
0 1 2 1 2 1
1,1
) 26.7 84 179 377 26.8 59 171 377 25.8 9.1 181 377
(BOD)
(CoD)
vy (50mm
)
(n/ml)

42



25(2013) )
[ ] [ [ ]
08 - 093 08 - 093 08 - 093
[ ] 03 - 01 [ ] 04 - 01 [ ] 04 - 02
[ ] [ ] [ ]
[ ] [ [ ]
[1 ] 1,871 (mB) [1 ] 1,144 (mB) [1 1 518(mB)
<0.001 1 <0.001 1 <0.001 1
1,2
@ )
<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
<0.002 1 <0.002 1 <0.002 1
0.6 0.5 0.5 377 0.7 0.4 0.5 377 0.6 0.4 0.5 377
4.0 1 6.0 1 4.0 1
1,1,1
t (MTBE)
( 0.9 1 13 1 0.6 1
( <1 1 <1 1 <1 1
( ) -09 1 -13 1 -08 1
2 1 8 1 2 1
1,1
) 244 114 18.2 377 249 116 185 377 270 9.0 183 377
(BOD)
(CoD)
vy (50mm
)
(n/ml)

43



25(2013) )
[ 1 [ 1 [ 1
08 - 093 08 - 094 08 - 094
[ ] 04 - 03 [ ] 01 - 00 [ ] 02 - 00
[ ] [ ] [ 1
[ 1 [ ] [ ]
[1 ] 346 (m8) [1 ] 2,487 (mB) [1 1 1,924 (B)
<0.001 1
1,2
Q@ )
<0.06 1
<0.06 1
<0.001 1
<0.002 1
0.5 03 04 377 0.6 0.1 0.3 12 0.4 0.2 0.3 12
5.0 1
1,1,1
t (MTBE)
( 06 1
C <1 1
( ) -13 1
8 1
1,1
) 229 103 16.1 377 25.0 85 16.9 12 255 7.0 16.5 12
(BOD)
(CoD)
vy (50mm
(89)
(n/ml)

44



25(2013)

[ [ 1 [ 1
08 - 094 08 - 094 08 - 095
[ ] 03 - 00 [ ] 04 - 00 [ ] 01 - 01
[ ] [ ] [ 1
[ [ ] [ ]
[1 ] 1,172 (B) [1 ] 739(nB) [1 1 231(mB)
1,2
Q@ )
04 0.2 04 12 0.4 0.2 04 12 0.6 0.4 0.5 365
1,1,1
t (MTBE)
(
(
( )
1,1
) 240 10 157 12 25.0 8.0 16.0 12 200 6.0 136 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

45



25(2013)

[ [ 1 [ 1
08 - 095 08 - 095 08 - 095
[ ] 01 - 02 [ ] 02 - 01 [ ] 02 - 02
[ ] [ ] [ 1
[ [ ] [ ]
[1 ] 6,526 (1mB) [1 ] 5,957 (mB) [1 1 3,544 (mB)
1,2
Q@ )
0.6 0.4 0.5 365 0.5 0.3 0.5 365 0.7 0.3 0.5 365
1,1,1
t (MTBE)
(
(
( )
1,1
) 26.0 8.0 16.8 12 25.0 9.0 16.6 12 250 8.0 16.8 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

46



25(2013)

[ [ 1 [ 1
08 - 095 08 - 095 08 - 095
[ ] 02 - 03 [ ] 03 - 01 [ ] 03 - 02
[ ] [ ] [ 1
[ [ ] [ ]
[1 ] 547 (m8) [1 ] 3,524 (nB) [1 1 981(1mB)
1,2
Q@ )
0.6 0.4 0.5 365 0.8 0.6 0.7 365 0.6 0.4 04 365
1,1,1
t (MTBE)
(
(
( )
1,1
) 30.0 8.0 178 12 25.0 9.0 174 12 26.0 7.0 16.8 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

47



25(2013)

[ [ [
08 - 095 08 - 096 08 - 096
[ ] 03 - 03 [ ] 01 - 00 [ ] 02 - 00
[ ] [ ] [ ]
[ [ [
[1 ] 315 (mB) [1 1 12,383(nB) [1 1 1,331(n8)
<0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
1,2
@ )
<0.05 <0.05 <0.05 2 <0.05 <0.05 <0.05 2
<0.05 <0.05 <0.05 2 <0.05 <0.05 <0.05 2
0.001 0.001 0.001 2 0.003 0.001 0.002 2
0.002 0.002 0.002 2 0.005 0.002 0.004 2
0.7 05 0.6 365 04 03 0.3 12 02 0.2 0.2 12
3.7 34 35 2 18.0 147 164 2
1,1,1
t (MTBE)
( 0.2 <0.2 0.2 2 1.0 <0.2 0.6 2
( <1 <1 <1 2 1 <1 <1 2
( ) 19 13 16 2 15 15 15 2
<30 <30 <30 2 <30 <30 <30 2
1,1
() 26.0 80 17.2 13
(BOD)
(CoD)
vy (50mm
)
(n/ml)

48



25(2013) )
[ 1 [ [ 1
08 - 096 08 - 096 08 - 097
[ ] 03 - 00 [ ] 04 - 00 [ ] 01 - 00
[ ] [ ] [ 1
[ 1 [ [ 1
[1 ] 828 (1mB) [1 1 1,431 (nB) [1 1 1,115(nB)
<0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
1,2
@ )
<0.05 <0.05 <0.05 2 <0.05 <0.05 <0.05 2
<0.05 <0.05 <0.05 2 <0.05 <0.05 <0.05 2
0.001 <0.001 <0.001 2 0.002 0.001 <0.002 2
0.003 <0.002 <0.002 2 0.002 <0.002 <0.002 2
0.5 0.3 04 12 0.3 0.2 0.3 12 04 0.2 0.2 12
52 4.6 49 2 6.0 59 6.0 2
1,1,1
t (MTBE)
( 14 0.2 0.8 2 20 14 18 2
( <1 <1 <1 2 <1 <1 <1 2
( ) 18 16 17 2 14 10 12 2
<30 <30 <30 2 <30 <30 <30 2
1,1
) 25.0 215 232 12 225 19.0 20.8 12 265 10.0 189 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

49



25(2013) )
[ [ 1 [ 1
08 - 097 08 - 097 -
[ 1 02 - 00 [ ] 03 - 00 [ ] -
[ 1 [ 1 [ 1
[ [ 1 [ 1
[1 ] 1,168 (m8) ¥ 1 1,467 () 1 1 (m®)
1,2
@ )
0.3 0.2 0.2 12 04 0.2 03 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 274 95 18.0 12 265 105 182 12
(BOD)
(CoD)
vy (50mm )
(ss)
(n/ml)

50



