25(2013) )
[ ] [ ] [
02 - 004 02 - 004 02 - 004
[ ] 01 - 00 [ ] 02 - 00 [ ] 04 - 00
[ ] [ ] [ ]
[ ] [ ] [
[1 1 28,204 (mB) [1 ] 3,402 (nB) [1 1 20,263(n8)
<0.0015 1 <0.0015 1 <0.0015 1
<0.0002 1 0.0002 1
<0.001 1 <0.001 1 <0.001 1
<0.005 <0.005 <0.005 12 <0.005 <0.005 <0.005 12 <0.005 <0.005 <0.005 12
1,2 <0.0004 <0.0004 <0.0004 6 <0.0004 <0.0004 <0.0004 4 <0.0004 <0.0004 <0.0004 6
<0.040 <0.040 <0.040 6 <0.040 <0.040 <0.040 4 <0.040 <0.040 <0.040 6
(¢ ) <0.010 1
<0.001 1
<0.002 1
04 0.3 0.3 12 0.5 0.4 04 12 05 0.2 04 12
4.8 1 4.0 1 5.3 1
1,1,1 <0.030 <0.030 <0.030 6 <0.030 <0.030 <0.030 4 <0.030 <0.030 <0.030 6
t (MTBE) <0.002 <0.002 <0.002 6 <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 6
( 14 1 <0.3 1 15 1
(
( )
1,1 <0.0100 <0.0100 <0.0100 6 <0.0100 <0.0100 <0.0100 4 <0.0100 <0.0100 <0.0100 6
) 226 45 130 12 23.6 55 134 12 229 4.7 133 12
(BOD)
(CoD)
vy (50mm
)
(n/ml)
229 14.6 199 4 245 200 216 4 255 171 20.7 4




25(2013) )
[ ] [ ] [
02 - 004 02 - 004 02 - 004
[ ] 05 - 00 [ ] 06 - 00 [ ] 07 - 00
[ ] [ ] [ ]
[ ] [ ] [
[1 ] 589 (m8) [1 ] 57 (mB) [1 1 2,346 (mB)
<0.0015 1 <0.0015 1 <0.0015 1
<0.0002 1
<0.001 1 <0.001 1 <0.001 1
<0.005 <0.005 <0.005 12 <0.005 <0.005 <0.005 12 <0.005 <0.005 <0.005 12
1,2 <0.0004 <0.0004 <0.0004 4 <0.0004 <0.0004 <0.0004 6 <0.0004 <0.0004 <0.0004 4
<0.040 <0.040 <0.040 4 <0.040 <0.040 <0.040 6 <0.040 <0.040 <0.040 4
(¢ ) <0.010 1
<0.001 1
<0.002 1
04 0.2 04 12 0.5 0.1 04 12 04 0.2 0.3 12
31 1 44 1 110 1
1,1,1 <0.030 <0.030 <0.030 4 <0.030 <0.030 <0.030 6 <0.030 <0.030 <0.030 4
t (MTBE) <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 6 <0.002 <0.002 <0.002 4
( 0.9 1 15 1 0.7 1
(
( )
1,1 <0.0100 <0.0100 <0.0100 4 <0.0100 <0.0100 <0.0100 6 <0.0100 <0.0100 <0.0100 4
) 230 37 127 12 218 3.6 125 12 232 4.2 135 12
(BOD)
(CoD)
vy (50mm
)
(n/ml)
724 70.6 7.7 4 230 135 177 4 423 378 39.6 4




25(2013) )
[ ] [ [ ]
02 - 004 02 - 005 02 - 006
[ ] 08 - 00 [ ] 00 - 00 [ ] 01 - 00
[ ] [ ] [ ]
[ ] [ [ ]
[1 ] 198 (mB) [1 ] 3,649 (nB) [1 1 2,687 (mB)
<0.0015 1
<0.0002 1
<0.001 1
<0.005 <0.005 <0.005 12
1,2 <0.0004 <0.0004 <0.0004 4
<0.040 <0.040 <0.040 4
(¢ ) <0.010 1
<0.001 1
<0.002 1
04 0.3 0.3 12 0.5 0.2 04 15 04 0.2 0.3 26
9.2 1
1,1,1 <0.030 <0.030 <0.030 4
t (MTBE) <0.002 <0.002 <0.002 4
( 05 1
(
( )
1,1 <0.0100 <0.0100 <0.0100 4
) 19.0 6.7 130 12 26.0 22 134 26
(BOD)
(CoD)
vy (50mm
)
(n/ml)
52.6 510 52.0 4




25(2013)

[ [ [
02 - 008 02 - 008 02 - 008
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ ] [ ] [ 1
[ [ [
[1 ] 6,730 () [1 1 163 () [1 1 1,437 (n8)
1,2
Q@ )
02 0.1 0.2 4 0.3 0.2 0.2 4
1,1,1
t (MTBE)
(
(
( )
1,1
) 16.5 10.0 13.2 12 215 6.0 144 12 23.0 5.0 133 12
(BOD)
(CoD)
vy (50mm )
(8S)
(n/ml)
65.1 61.7 63.6 4 454 437 44.9 4 60.5 48.7 54.1 4
7.2 49 6.3 12 8.3 438 55 12 8.8 78 8.3 12




25(2013)

[ [ [ 1
02 - 008 02 - 008 02 - 010
[ ] 04 - 00 [ ] 05 - 00 [ ] 01 - 00
[ ] [ ] [ 1
[ [ [ ]
[1 ] 4,023 (mB) [1 1 2,077 (8) [1 1 230(nB)
1,2
Q@ )
0.3 0.1 0.2 4 03 0.2 0.3 4 0.5 0.1 0.3 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 215 8.0 146 12 21.2 35 147 12 22.2 29 115 12
(BOD)
(CoD)
vy (50mm )
(8S)
(n/ml)
61.0 573 59.4 4 51.3 47.0 485 4
43 37 4.0 12 58 41 52 12




25(2013)

[ [ 1 [ 1
02 - 010 02 - 010 02 - 010
[ ] 02 - 00 [ ] 03 - 00 [ ] 04 - 00
[ ] [ ] [ 1
[ [ ] [ ]
[1 ] 86 () [1 1 19 () [1 1 101 (nB)
1,2
Q@ )
04 0.2 0.3 12 04 0.1 0.3 12 0.4 0.1 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 243 27 136 12 22.7 58 14.2 12 183 37 10.3 12
(BOD)
(CoD)
vy (50mm )
(8S)

(n/ml)




25(2013)

[ [ 1 [ 1
02 - 010 02 - 010 02 - 010
[ ] 05 - 00 [ ] 06 - 00 [ ] 07 - 00
[ ] [ ] [ 1
[ [ ] [ ]
[1 ] 71 (nB) [1 1 113(nB) [1 1 12 (nB)
1,2
Q@ )
0.5 0.1 0.3 12 04 0.2 0.3 12 0.4 0.2 0.3 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 232 28 12.2 12 223 6.2 134 12 21.0 51 118 12
(BOD)
(CoD)
vy (50mm )
(8S)

(n/ml)




25(2013)

[ [ 1 [ 1
02 - 010 02 - 010 02 - 010
[ ] 08 - 00 [ ] 09 - 00 [ ] 10 - 00
[ ] [ ] [ 1
[ [ ] [ ]
[1 ] 549 (mB) [1 1 136 () [1 1 300(B)
1,2
Q@ )
0.3 0.2 0.2 12 04 0.2 0.3 12 0.3 0.2 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 204 76 134 12 223 46 126 12 24.0 27 132 12
(BOD)
(CoD)
vy (50mm )
(8S)

(n/ml)




25(2013)

[ [ 1 [ 1
02 - 010 02 - 010 02 - 010
[ ] 11 - 00 [ ] 12 - 01 [ 1 12 - 02
[ ] [ ] [ 1
[ [ ] [ ]
1 1 60 () [1 1 32(nB) [1 1 48 (B)
1,2
Q@ )
0.3 0.1 0.2 12 02 0.2 0.2 12 0.3 0.2 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 215 42 12.0 12 249 35 137 12 19.1 5.0 123 12
(BOD)
(CoD)
vy (50mm )
(8S)

(n/ml)




25(2013)

[ 1 [ 1 [ 1
02 - 018 02 - 018 02 - 024
[ ] 01 - 00 [ ] 02 - 00 [ ] 01 - 00
[ ] [ ] [ 1
[ 1 [ ] [ ]
[1 ] (mB) [1 ] 2,318(nB) [1 1 5,521 (1mB)
1,2
Q@ )
0.2 0.1 0.2 12 0.2 0.1 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 210 5.0 118 12 214 63 137 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)
221 1

10



25(2013)

[ [ 1 [ 1
02 - 024 02 - 025 02 - 025
[ ] 02 - 00 [ ] 01 - 00 [ ] 02 - 00
[ ] [ ] [ 1
[ [ ] [ ]
[1 ] 890 (n8) [1 ] 668 (nB) [1 1 2,968 (1mB)
1,2
Q@ )
0.2 0.1 0.2 12 0.5 0.2 0.3 12 05 0.2 0.3 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 17.2 838 128 4 248 4.0 141 12 248 4.0 141 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

11



25(2013)

[ [ [ 1
02 - 025 02 - 025 02 - 025
[ ] 03 - 00 [ ] 04 - 00 [ ] 05 - 00
[ ] [ ] [ 1
[ [ [ ]
1 (m8) [1 1 88 (n8) [1 1 45 (B)
1,2
Q@ )
0.5 0.2 0.3 12 05 0.1 0.3 12 0.5 0.1 0.3 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 240 30 129 12
(BOD)
(CoD)
vy (50mm )
(8S)
(n/ml)

12



25(2013)

[ [ 1 [ 1
02 - 025 02 - 025 02 - 027
[ ] 06 - 00 [ ] 07 - 00 [ ] 01 - 00
[ ] [ ] [ 1
[ [ ] [ ]
1 1 15 (m8) [1 1 41 (n8) [1 1 ()
1,2
Q@ )
0.5 0.1 0.3 10 0.6 0.1 0.3 12 0.6 0.2 04 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 249 35 16.0 10 232 25 135 12 232 25 12.8 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

13



25(2013)

[ [ 1 [
02 - 034 02 - 038 02 - 038
[ ] 01 - 00 [ ] 01 - 00 [ ] 02 - 00
[ ] [ ] [ 1
[ [ ] [
[1 ] 1,837 (nB) [1 1 248(B) [1 42 (nB)
1,2
Q@ )
03 03 0.3 12 0.3 0.2 0.3 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 23.0 40 12.7 12 183 50 115 12 19.8 40 105 12
(BOD)
(CoD)
vy (50mm )
(8S)
(n/ml)
353 1 30.7 1
5.0 43 47 12 30 26 28 12

14



25(2013)

[ 1 [ 1 [
02 - 038 02 - 038 02 - 039
[ ] 03 - 00 [ ] 04 - 00 [ ] 01 - 00
[ ] [ ] [ 1
[ 1 [ ] [
[1 ] 2,031 (mB) [1 ] 386(nB) [1 1 3,681 (mB)
1,2
Q@ )
0.3 0.3 0.3 12 0.3 0.2 0.3 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 220 25 123 12 175 5.0 10.7 12 245 3.7 129 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)
258 1 29.7 1
2.7 24 26 12 2.7 25 27 12

15



25(2013)

[ [ 1 [ 1
02 - 045 02 - 045 02 - 045
[ ] 01 - 00 [ ] 02 - 01 [ ] 02 - 02
[ ] [ ] [ 1
[ [ ] [ ]
[1 ] 2,005 (1mB) [1 ] 3,985 (nB) [1 1 3,985(mB)
1,2
Q@ )
0.6 0.2 04 365 0.5 0.2 04 365 0.6 0.2 04 365
1,1,1
t (MTBE)
(
(
( )
1,1
) 226 4.8 133 12 218 4.3 12.8 12 19.2 2.8 10.4 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

16



25(2013)

[ [ 1 [
02 - 045 02 - 046 02 - 049
[ ] 02 - 03 [ ] 01 - 00 [ ] 01 - 00
[ ] [ ] [ 1
[ [ ] [
[1 ] 3,985 (B) [1 ] 3,951 (nB) [1 1,085 (1mB)
1,2
Q@ )
0.5 0.2 0.3 365 0.2 1 04 0.1 0.3 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 210 4.2 125 12 202 35 113 12 204 5.6 134 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)
233 1 30.0 1

17



25(2013)

[ 1 [ 1 [
02 - 049 02 - 049 02 - 049
[ ] 02 - 00 [ ] 03 - 00 [ ] 04 - 00
[ ] [ ] [ 1
[ 1 [ ] [
1 1 58 () [1 1 () [1 840(n®)
1,2
Q@ )
04 0.1 0.2 12 03 0.2 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 196 23 121 12 19.9 44 128 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)
426 1 36.4 1

18



25(2013) )
[ ] [ ] [
02 - 051 02 - 051 02 - 051
[ ] 01 - 00 [ ] 01 -o01 [ ] 03 - 00
[ ] [ ] [ ]
[ ] [ ] [
[1 1 37,014(mB) [1 ] 36,321 (rB) [1 1 10315(md)
<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
<0.005 <0.005 <0.005 12 <0.005 <0.005 <0.005 12 <0.005 <0.005 <0.005 12
1,2 <0.0002 <0.0002 <0.0002 4 <0.0002 <0.0002 <0.0002 4 <0.0002 <0.0002 <0.0002 4
<0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4
(] ) <0.005 <0.005 <0.005 4 <0.005 <0.005 <0.005 4 <0.005 <0.005 <0.005 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 0.003 <0.001 0.002 4 <0.001 <0.001 <0.001 4
0.5 0.2 04 12 0.5 0.2 04 12 04 0.3 0.3 12
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
(
( 0 0 0 12 0 0 0 12 0 0 0 12
( ) -0.8 -17 -12 4 -0.8 -1.7 -12 4 0.0 -0.2 -0.1 4
4 0 1 12 4 0 1 12 68 0 15 12
1,1 <0.0002 <0.0002 <0.0002 4 <0.0002 <0.0002 <0.0002 4 <0.0002 <0.0002 <0.0002 4
) 222 3.6 125 12 222 3.6 125 12 198 6.0 126 12
(BOD)
(CoD)
vy (50mm
)
(n/ml)
410 210 329 4 410 210 329 4 1140 96.0 105.0 4
148 8.6 116 12 148 8.6 116 12 142 118 126 12
258 18.8 218 4 258 18.8 218 4 334 29.0 310 4

19



25(2013) )
[ ] [ [ ]
02 - 051 02 052 02 - 052
[ 1 04 - 00 [ ] 01 - 00 [ ] 02 - 00
[ ] [ ] [ ]
[ ] [ [ ]
[1 ] 7,636 (mB) [1 ] 1,777 (mB) [1 1 3,332(mB)
<0.0002 <0.0002 <0.0002 4
0.0002 <0.0002 <0.0002 4
<0.001 <0.001 <0.001 4
<0.005 <0.005 <0.005 12
1,2 <0.0002 <0.0002 <0.0002 4
<0.002 <0.002 <0.002 4
(] ) <0.005 <0.005 <0.005 4
<0.001 <0.001 <0.001 4
<0.001 <0.001 <0.001 4
0.3 0.3 0.3 12 0.6 0.1 04 365 03 0.3 0.3 365
1,1,1 <0.001 <0.001 <0.001 4
t (MTBE) <0.001 <0.001 <0.001 4
(
( 0 0 0 12
( ) 0.1 -0.1 0.0 4
80 0 15 12
1,1 <0.0002 <0.0002 <0.0002 4
) 16.6 89 122 12 18.0 45 10.6 12 21.0 5.0 120 12
(BOD)
(CoD)
vy (50mm
)
(n/ml)
138.0 127.0 131.0 4
117 102 10.9 12
40.1 384 39.4 4

20



25(2013)

[ [ 1 [ 1
02 - 052 02 - 052 02 - 053
[ ] 03 - 00 [ ] 04 - 00 [ ] 01 - 00
[ ] [ ] [ 1
[ [ ] [ ]
[1 ] 559 (m8) [1 ] 41 (nB) [1 1 4,495 (nB)
1,2
Q@ )
0.3 0.1 0.2 365 0.3 0.1 0.2 365 04 1
1,1,1
t (MTBE)
(
(
( )
1,1
) 210 7.0 123 12 220 4.0 121 12 255 24 141 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)
84 1

21



25(2013)

[ 1 [ 1 [ 1
02 - 053 02 - 053 02 - 053
[ ] 02 - 00 [ ] 03 - 00 [ ] 04 - 00
[ ] [ ] [ 1
[ 1 [ ] [ ]
[1 2,153 (mB) [1 ] 1,401 (mB) [1 1 812(mB)
1,2
Q@ )
04 1 0.7 1 0.5 1
1,1,1
t (MTBE)
(
(
( )
1,1
) 234 29 129 12 247 3.0 131 12 230 33 132 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)
122 1 243 1 40.7 1

22



25(2013)

[ 1 [ 1 [ 1
02 - 053 02 - 053 02 - 053
[ ] 05 - 00 [ ] 06 - 00 [ ] 07 - 00
[ ] [ ] [ 1
[ 1 [ ] [ ]
[1 732 (m8) [1 ] 507 (m8) [1 1 362(mB)
1,2
Q@ )
0.3 1 0.5 1 0.5 1
1,1,1
t (MTBE)
(
(
( )
1,1
) 234 35 140 12 19.9 44 116 12 215 3.0 126 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)
185.0 1 100.0 1 18.6 1

23



25(2013) )
[ ] [ [
02 - 071 02 - 111 02 - 111
[ ] 01 - 00 [ ] 01 - 00 [ ] 02 - 00
[ ] [ ] [ ]
[ ] [ [
[1 ] 1,866 (1mB) [1 ] 4,180 (nB) [1 1 1,609 (mB)
<0.005 <0.005 <0.005 4 <0.005 <0.005 <0.005 4
1,2
@ )
<0.06 <0.06 <0.06 4 <0.06 <0.06 <0.06 4
0.5 0.2 0.3 12 0.6 0.1 04 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 23.0 3.0 119 12 25.6 20 124 12
(BOD)
(CoD)
vy (50mm )
)
(n/ml)
11.0 7.0 9.0 12 36.0 110 230 12

24



25(2013)

[ [ [
02 - 111 02 - 111 02 - 111
[ ] 03 - 00 [ ] 04 - 00 [ ] 05 - 00
[ ] [ ] [ ]
[ [ [
[1 ] 8,540 (nB) [1 ] 508 (n8) [1 1 1,020 (B)
1,2
@ )
<0.06 <0.06 <0.06 4 <0.06 <0.06 <0.06 4 <0.06 <0.06 <0.06 4
0.6 0.2 04 12 0.3 0.1 0.1 12 03 0.1 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 26.6 25 130 12 26.2 45 139 12 23.6 85 141 12
(BOD)
(CoD)
vy (50mm )
)
(n/ml)
20.0 9.0 140 12 61.0 330 48.0 12 290 28.0 29.0 12

25



25(2013)

[ [ ] [
02 111 02 - 141 02 - 141
[ 1 06 - 00 [ ] 01 - 00 [ 1 02 - 00
[ ] [ ] [ ]
[ [ ] [
[1 ] 909 (m8) [1 1 29,378(mB) [1 ] 5,258 (m8)
<0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 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 <0.005 <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
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
Q@ ) <0.010 1 <0.010 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 1
<0.002 <0.002 1
03 01 02 12 06 05 05 4 05 04 04 4
24 11 17 4 21 13 16 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
( 11 <0.3 04 4 <0.3 <0.3 <0.3 4
( <1 <1 <1 4 <1 <1 <1 4
( ) -23 -28 -26 4 -04 -08 -0.6 4
30 2 15 4 81 12 34 4
1,1 <0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4
) 235 6.5 13.2 12 172 30 95 12 195 52 126 12
(BOD)
(Cop)
vy (50mm
9
23 10 16 4 14 05 08 4
(n/ml)
42,0 29.0 320 12 143 100 127 4 69.7 63.0 66.4 4
31.0 35 85 12 128 96 116 12

26



25(2013) )
[ 1 [ 1 [
02 - 141 02 - 141 02 - 141
[ ] 02 - 01 [ ] 04 - 00 [ ] 05 - 00
[ ] [ ] [ ]
[ 1 [ 1 [
[1 ] 5,258 (8) [1 ] 16,004(rrB) [1 1 13487(n8)
<0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 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
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
Q@ ) <0.010 1 <0.010 1 <0.010 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 1
<0.002 <0.002 <0.002 1
05 04 04 4 05 05 05 4 04 04 04 4
21 13 16 4 18 16 17 4 25 18 20 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
( <0.3 <03 <0.3 4 <03 <03 <0.3 4 03 <03 <0.3 4
( <1 <1 <1 4 <1 <1 <1 4 <1 <1 <1 4
( ) -04 -08 -06 4 -05 -08 -06 4 -17 -22 -20 4
81 12 34 4 58 2 28 4 25 4 10 4
1,1 <0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4
) 195 5.2 126 12 171 7.6 124 12 18.0 7.9 128 12
(BOD)
(cop)
vy (50mm
(ED))
14 0.5 0.8 4 12 10 11 4 24 17 19 4
(n/ml)
69.7 63.0 66.4 4 59.2 58.0 58.8 4 20.6 18.1 191 4
128 9.6 116 12 74 6.7 7.1 12 305 26.7 285 12

27



25(2013)

[ [ 1 [
02 - 141 02 - 141 02 161
[ ] 06 - 00 [ ] 07 - 00 [ ] 01 - 01
[ ] [ ] [ 1
[ [ 1 [
[1 1 22,946 (nB) [1 (n8) [1 1 1,393 (nB)
<0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 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 <0.005 <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
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
@ ) <0010 1 <0.010 1
<0.06 <0.06 <0.06 4 <0.06 <0.06 <0.06 4
<0.001 <0.001
<0.002 <0.002
0.6 04 0.5 4 0.6 03 0.5 4 0.3 0.3 0.3 365
28 21 24 4 33 20 27 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
( 0.8 <0.3 05 4 12 <0.3 0.4 4
( <1 <1 <1 4 <1 <1 <1 4
( ) -17 -20 -19 4 -26 -29 -28 4
30 6 17 4 13 2 8 4
1,1 <0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4
) 218 33 12.0 12 204 19 109 12 221 4.0 125 12
(BOD)
(CoD)
vy (50mm
(89)
27 20 23 4 32 1.9 26 4
(n/ml)
16.2 130 145 12 194 115 147 4
149.0 311 93.0 12 8.2 338 6.2 12

28



25(2013) ( )

1,2
Q@ )
0.3 0.1 0.2 365 0.2 0.2
1,1,1
t (MTBE)
(
(
( )
1,1
) 234 51 139 12 111 130
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

29



25(2013)

[ 1 [ 1 [
02 - 171 02 - 171 02 - 171
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 01
[ ] [ ] [ 1
[ 1 [ ] [
[1 ] 505 (nB) [1 ] 2,491 (nB) [1 4,645 (n8)
1,2
Q@ )
04 0.3 04 12 0.5 0.2 04 12 04 0.3 0.3 12
20 1 18 1 <05 1
1,1,1
t (MTBE)
(
(
( )
1,1
) 228 3.0 131 12 230 15 109 12 211 21 12.0 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)
230 1 184 1 383 1

30



25(2013)

[ 1 [ 1 [
02 - 171 02 - 171 02 - 171
[ ] 04 - 00 [ ] 05 - 01 [ ] 06 - 01
[ ] [ ] [ 1
[ 1 [ ] [
[1 ] 1,059 (mB) [1 ] 3,554 (B) [1 2,180(B)
1,2
Q@ )
04 0.2 0.3 12 0.4 0.3 04 12 0.7 0.3 04 12
16 1 18 1 11 1
1,1,1
t (MTBE)
(
(
( )
1,1
) 225 2.0 130 12 223 35 114 12 210 18 110 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)
223 1 234 1 253 1

31



25(2013)

[ 1 [ 1 [
02 - 171 02 - 171 02 - 171
[ ] 07 - 00 [ ] 08 - 00 [ ] 09 - 00
[ ] [ ] [ 1
[ 1 [ ] [
[1 ] 879 (mB) [1 ] 2,481 (nB) [1 34 (m8)
1,2
Q@ )
04 0.2 0.3 12 0.4 0.3 0.3 12 04 0.1 0.3 12
35 1 71 1 44 1
1,1,1
t (MTBE)
(
(
( )
1,1
) 224 54 147 12 212 4.0 115 12 19.9 35 115 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)
203 1 357 1 20.4 1

32



25(2013)

[ 1 [ [
02 - 171 02 - 171 02 - 171
[ ] 10 - 00 [ ] 11 - 00 [ 1 12 - 00
[ ] [ ] [ 1
[ 1 [ [
[1 ] 67 (mB) [1 ] 48 (nB) [1 36 (mB)
1,2
Q@ )
04 0.2 0.3 12 0.5 0.1 0.3 12 04 0.2 0.3
73 1 44 1 27
1,1,1
t (MTBE)
(
(
( )
1,1
) 217 7.7 152 12 209 2.0 110 12 206 7.6 16.1
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)
324 1 195 1 18.0

33



25(2013)

[ 1 [ [
02 - 171 02 - 171 02 - 171
[ ] 13 - 00 [ 1 14 - 00 [ ] 15 - 00
[ ] [ ] [ 1
[ 1 [ [
[1 ] 26 (mB) [1 ] 88 (nB) [1 30 (mB)
1,2
Q@ )
04 0.2 0.3 12 0.3 0.2 0.3 12 04 0.3 04 12
51 1 25 1 1.9 1
1,1,1
t (MTBE)
(
(
( )
1,1
) 213 21 121 12 17.8 6.0 122 12 19.1 3.6 113 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)
127 1 355 1 144 1

34



25(2013)

[ 1 [ [
02 - 171 02 - 171 02 - 171
[ ] 16 - 00 [ 1 17 - 00 [ ] 18 - 00
[ ] [ ] [ 1
[ 1 [ [
1 1 632 (n8) [1 1 () [1 67 ()
1,2
Q@ )
0.6 0.3 04 12 0.4 0.2 0.3 12 0.9 0.2 04 12
13 1 35 1 31 1
1,1,1
t (MTBE)
(
(
( )
1,1
) 231 5.0 144 12 212 3.0 113 12 202 25 113 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)
7.2 1 317 1 20.2 1

35



25(2013)

00

1,2

(¢

03

1,1

)

78

w)
)

)
(MTBE)
)
(BOD)
(CoD)
(50mm )

(n/ml)




25(2013)

[ 1 [ 1 [ 1
02 - 221 02 - 221 02 - 281
[ ] 02 - 00 [ ] 03 - 00 [ ] 01 - 00
[ ] [ ] [ 1
[ 1 [ ] [ ]
[1 ] 538 (mB) [1 ] 1,118(mB) [1 1 2,414 (nB)
1,2
Q@ )
0.5 0.1 0.2 12 0.3 0.1 0.2 12 05 0.3 04 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 20.9 79 134 12 230 45 137 12 205 45 119 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)
57.8 1 617 1

37



25(2013)

[ [ 1 [ 1
02 - 281 02 - 281 02 - 281
[ ] 02 - 00 [ ] 03 - 00 [ ] 04 - 00
[ ] [ ] [ 1
[ [ ] [ ]
[1 ] 457 (m8) [1 ] 727 (nB) [1 1 381(mB)
1,2
Q@ )
0.5 0.2 04 12 0.5 0.4 04 12 05 0.4 04 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 19.0 45 112 12 200 6.0 123 12 195 6.0 118 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

38



25(2013)

[ [ 1 [ 1
02 - 281 02 - 281 02 - 291
[ ] 05 - 00 [ ] 06 - 00 [ ] 01 - 00
[ ] [ ] [ 1
[ [ ] [ ]
[1 ] 3,045 (nB) [1 ] 583(n8) [1 1 2,474 (B)
1,2
Q@ )
0.5 0.2 04 12 0.5 0.2 04 12 05 0.3 04 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 215 43 124 12 21.0 85 143 12 215 5.0 127 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

39



25(2013)

[ [ [
02 - 291 02 - 311 02 - 311
[ ] 02 - 00 [ ] 01 - 00 [ ] 07 - 00
[ ] [ ] [ ]
[ [ [
[1 ] 1,649 (mB) [1 19,270(nB) [1
1,2
@ )
0.5 0.3 0.5 12 0.4 0.2 0.3 12 03 0.2 0.3 12
235 25 85 12 51 23 3.7 12
1,1,1
t (MTBE)
(
(
( ) -09 -23 -18 4 -19 1
1,1
) 204 4.2 118 12 215 25 118 12 182 58 117 12
(BOD)
(CoD)
vy (50mm
)
(n/ml)
68.0 270 49.2 12 350 29.0 333 12

40



25(2013) )
[ ] [ [
02 - 311 02 - 311 02 - 311
[ ] 08 - 00 [ ] 09 - 00 [ ] 10 - 00
[ ] [ ] [ ]
[ ] [ [
[1 597 (n8) [1 398(nB) [1
1,2
@ )
04 0.3 0.3 12 0.4 0.2 0.3 12 03 0.2 0.2 12
16 10 12 12 112 22 5.8 12 6.3 12 35 12
1,1,1
t (MTBE)
(
(
( ) -15 1 -19 1 -23 1
1,1
) 241 3.0 135 12 217 52 128 12 195 4.6 116 12
(BOD)
(CoD)
vy (50mm
)
(n/ml)
38.0 320 357 12 400 29.0 343 12 340 230 259 12

2



