25(2013) )
] ]
19 - 001 19 - 001 19 - 001
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ ] [ ] [ ]
[ ] [ ] [
[1 ] 79,383 (1mB) [1 ] 18,189(nB) [1 1 32(m)
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
1,2 <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
@ )
<0.05 1 <0.05 1 <0.06 1
<0.05 1 <0.05 1 <0.06 1
0.001 1 <0.001 1 <0.001 1
0.003 1 <0.002 1 <0.002 1
04 01 03 365 03 02 03 365 08 02 03 365
22 18 20 4 6.2 48 5.7 4 <05 <0.5 <0.5 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
( 22 12 16 4 10 0.3 0.6 4 0.9 0.6 0.8 4
(
( ) -20 -28 -25 4 -10 -14 -12 4 0.0 -0.1 -0.1 4
2 0 1 4 84 11 37 4 22 2 8 4
1,1 <0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4
) 256 6.3 16.6 16 25.7 9.0 175 14 182 84 153 13
(BOD)
(CoD)
vy (50mm
(89)
22 17 19 4 5.0 38 4.6 4 <0.0 <0.0 <0.0 4
(n/ml)
20.0 140 16.0 12 64.0 60.0 62.0 12 62.0 59.0 61.0 12




25(2013) )
] ]
19 - 001 19 - 001 19 - 001
[ 1 04 - 00 [ ] 05 - 00 [ ] 06 - 00
[ ] [ ] [ ]
[ ] [ ] [
[1 ] 351 (mB) [1 ] 715(nB) [1 1 1,150 (mB)
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
1,2 <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
@ )
<0.06 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 0.4 04 365 0.4 0.2 0.3 365 04 0.3 0.3 365
<0.5 <0.5 <0.5 4 13 <0.5 0.6 4 5.3 26 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
( 13 0.8 1.0 4 13 <0.2 0.8 4 14 0.6 0.8 4
(
( ) 0.0 -03 -0.2 4 -04 -0.6 -05 4 -0.9 -11 -10 4
70 3 22 4 16 2 7 4 14 2 6 4
1,1 <0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4
) 247 75 16.1 12 219 73 155 13 222 117 16.8 13
(BOD)
(CoD)
vy (50mm
)
<0.0 <0.0 <0.0 4 04 <0.0 0.0 4 41 14 25 4
(n/ml)
63.0 56.0 58.0 12 60.0 58.0 59.0 12 69.0 66.0 67.0 12




25(2013)

[ [ 1 [ 1
19 - 003 19 - 003 19 - 003
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ ] [ ] [ 1
[ [ ] [ ]
[1 ] 6,215 (1) [1 1 3,045 (rB) [1 1 452 (mB)
1,2
Q@ )
0.3 0.2 0.2 12 03 0.2 0.2 12 0.2 0.1 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
)
(BOD)
(CoD)
vy (50mm )
(8S)

(n/ml)




25(2013)

[ [ [ 1
19 - 003 19 - 004 19 - 004
[ ] 04 - 00 [ ] 03 - 00 [ ] 04 - 00
[ ] [ ] [ 1
[ [ [ ]
[1 ] 799 (mB) [1 1 5,400 (B) [1 1 4,453 (mB)
1,2
Q@ )
0.3 0.2 0.2 12 03 0.1 <0.2 12 0.4 0.1 <0.3 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 16.2 74 123 12 141 6.4 109 12
(BOD)
(CoD)
vy (50mm )
(8S)

(n/ml)




25(2013) )
[ [ 1 [ 1
19 - 004 19 - 004 19 - 004
[ ] 07 - 00 [ ] 09 - 00 [ 1 12 - 00
[ ] [ ] [ 1
[ [ ] [ ]
[1 ] 704 (B) [1 2,002 (B) [1 1 373(nB)
1,2
Q@ )
<0.06 1
<0.001 1
<0.002 1
0.3 0.1 0.2 12 0.6 <0.2 <0.3 12 0.3 <0.2 <0.2 12
1,1,1
t (MTBE)
(
(
( )
32 1
1,1
) 199 71 132 12 131 95 111 12 189 74 131 12
(BOD)
(CoD)
vy (50mm )
(8S)

(n/ml)




25(2013)

[ 1 [ 1 [ 1
19 - 004 19 - 004 19 - 004
[ 1 14 - 00 [ ] 15 - 00 [ ] 16 - 00
[ ] [ ] [ 1
[ [ ] [ ]
[1 ] 127 () [1 1 65 (nB) [1 1 569 (B)
1,2
Q@ )
0.6 0.1 <0.3 12 0.6 <0.2 0.3 12 0.4 <0.2 <0.3 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 19.2 74 125 12 155 79 119 12
(BOD)
(CoD)
vy (50mm )
(8S)

(n/ml)




25(2013)

[ 1 [ [ 1
19 - 004 19 - 004 19 - 004
[ 1 17 - 00 [ ] 18 - 00 [ ] 19 - 00
[ ] [ ] [ 1
[ [ [ ]
[1 ] 291 (mB) [1 1 (n8) [1 1 1,667 (nB)
1,2
Q@ )
0.8 <0.2 <0.3 12 0.5 0.1 <0.3 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 20.6 6.2 14.0 12 145 111 133 12
(BOD)
(CoD)
vy (50mm )
(8S)

(n/ml)




25(2013)

[ 1 [ 1 [ 1
19 - 004 19 - 006 19 - 007
[ ] 20 - 00 [ ] 01 - 00 [ ] 01 - 00
[ ] [ ] [ 1
[ [ ] [ ]
[1 ] 885 (1mB) [1 1 2,156 (rB) [1 1 176 (nB)
1,2
Q@ )
0.6 0.1 <0.3 12 04 0.2 0.3 12 0.4 0.1 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 19.2 6.4 123 12
(BOD)
(CoD)
vy (50mm )
(8S)

(n/ml)




25(2013)

[ [ 1 [ 1
19 - 007 19 - 007 19 - 007
[ ] 02 - 00 [ ] 03 - 00 [ ] 04 - 00
[ ] [ ] [ 1
[ [ ] [ ]
[1 ] 1,255 (nB) [1 1 1,748 (nB) [1 1 7,458 (B)
1,2
Q@ )
0.2 0.1 0.2 12 0.1 0.1 0.1 12 0.3 0.1 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
)
(BOD)
(CoD)
vy (50mm )
(8S)

(n/ml)




25(2013)

[ [ 1 [ 1
19 - 007 19 - 007 19 - 007
[ ] 05 - 00 [ ] 06 - 00 [ ] 07 - 00
[ ] [ ] [ 1
[ [ ] [ ]
[1 ] 1,528 (1mB) [1 ] 1,491 (mB) [1 1 1,270 ()
1,2
Q@ )
0.3 0.1 0.2 12 0.2 0.1 0.1 12 03 0.1 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
(@)
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

10



25(2013) )
[ 1 [ 1 [ 1
19 - 007 19 - 007 19 - 007
[ ] 08 - 00 [ ] 09 - 00 [ ] 10 - 00
[ ] [ ] [ 1
[ 1 [ ] [ ]
[1 ] 1,376 (mB) [1 ] 1,820 (mB) [1 1 577 (mB)
1,2
Q@ )
<0.05 1
<0.001 1
<0.002 1
0.2 0.1 0.1 12 0.3 0.1 0.2 12 0.2 0.1 0.2 12
1,1,1
t (MTBE)
(
(
( )
0 1
1,1
(@)
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

11



25(2013)

[ [ 1 [ 1
19 - 007 19 - 007 19 - 007
[ ] 11 - 00 [ 1 12 - 00 [ ] 13 - 00
[ ] [ ] [ 1
[ [ ] [ ]
[1 ] 1,167 () [1 ] 712(nB) [1 1 700(1B)
1,2
Q@ )
0.2 0.1 0.1 12 0.2 0.1 0.1 12 03 0.1 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
(@)
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

12



25(2013)

[ [ 1 [ 1
19 - 007 19 - 007 19 - 009
[ 1 14 - 00 [ ] 15 - 00 [ ] 02 - 00
[ ] [ ] [ 1
[ [ ] [ ]
[1 ] 725 (m8) [1 ] 1,047 (mB) [1 1 1,159 (mB)
1,2
Q@ )
0.3 0.1 0.2 12 0.2 0.1 0.2 12 03 0.2 0.3 12
1,1,1
t (MTBE)
(
(
( )
1,1
(@)
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

13



25(2013) )
[ 1 [ 1 [ 1
19 - 009 19 - 009 19 - 009
[ ] 02 - 01 [ ] 03 - 00 [ ] 04 - 00
[ ] [ ] [ 1
[ 1 [ ] [ ]
[1 ] 4,707 (m8) [1 ] 2,086 (mB) [1 1 177 (mB)
1,2
Q@ )
<0.05 1
<0.001 1
0.002 1
0.3 0.2 0.3 12 0.3 0.2 0.3 12 0.2 0.2 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 257 1 26.3 1 250 1
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

14



25(2013)

[ 1 [ [ 1
19 - 010 19 - 010 19 - 010
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ ] [ ] [ 1
[ [ [ ]
[1 ] 761 (n8) [1 ] 2,683 (nB) [1 1 142 (B)
1,2
Q@ )
0.1 0.1 0.1 12 0.2 0.1 0.1 12 0.1 0.1 0.1 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 212 132 174 12 201 138 171 12 241 9.2 16.9 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

15



25(2013) )
[ [ [ 1
19 - 010 19 - 011 19 - 011
[ 1 04 - 00 [ ] 01 - 00 [ 1 02 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 698 (B) 1 1 13,130(m) 1 1 (m®)
1,2
@ )
<0.06 1
<0.001 1
<0.002 1
0.1 0.1 0.1 12 <0.2 1 0.3 0.2 0.2 12
1,1,1
t (MTBE)
(
(
( )
<6 1
1,1
) 25.8 10.1 184 12 33.0 6.3 19.4 12 26.0 45 15.3 12
(BOD)
(CoD)
vy (50mm )
(ss)
(n/ml)

16



25(2013)

[ 1 [ [ 1
19 - 011 19 - 011 19 - 011
[ ] 03 - 00 [ ] 04 - 00 [ ] 05 - 00
[ ] [ ] [ 1
[ [ [ ]
[1 ] 512 (n8) [1 (m8) [1 1 1,200 (1B)
1,2
Q@ )
0.3 0.2 <0.3 12 <0.3 0.2 0.2 12 <0.4 <0.2 <0.3 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 265 6.6 164 12 275 6.4 16.6 12 28.0 120 181 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

17



25(2013)

[ 1 [ [ 1
19 - 011 19 - 011 19 - 011
[ ] 06 - 00 [ ] 07 - 00 [ ] 08 - 00
[ ] [ ] [ 1
[ [ [ ]
[1 ] 2,057 (mB) [1 ] 1,538(mB) [1 1 1,464 (B)
1,2
Q@ )
04 <0.2 <0.3 12 0.4 0.2 <0.3 12 0.4 <0.3 <04 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 245 105 176 12 201 114 16.1 12 194 86 16.0 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

18



25(2013)

[ 1 [ [ 1
19 - 011 19 - 011 19 - 011
[ ] 09 - 00 [ ] 10 - 00 [ ] 11 - 00
[ ] [ ] [ 1
[ [ [ ]
[1 ] 1,324 (mB) [1 ] 200(n8) [1 1 299(mB)
1,2
Q@ )
04 0.2 <0.3 12 0.4 0.2 0.3 12 04 0.2 <04 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 219 121 16.8 12 241 6.3 157 12 16.4 8.0 12.2 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

19



25(2013)

[ 1 [ [ 1
19 - 011 19 - 011 19 - 011
[ 1 12 - 00 [ ] 13 - 00 [ 1 14 - 00
[ ] [ ] [ 1
[ [ [ ]
[1 ] 276 (m8) [1 ] 205(nB) [1 1 751(B)
1,2
Q@ )
<04 <0.2 <0.3 12 0.4 0.1 0.3 12 03 0.2 <0.3 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 24.2 102 17.1 12 26.1 87 181 12 225 81 14.6 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

20



25(2013)

[ 1 [ [ 1
19 - 011 19 - 011 19 - 011
[ ] 15 - 00 [ ] 16 - 00 [ 1 17 - 00
[ ] [ ] [ 1
[ [ [ ]
[1 ] 574 (n8) [1 ] 50 (mB) [1 1 66 (M8)
1,2
Q@ )
0.3 0.2 <0.3 12 <04 <03 0.3 12 <04 <0.2 <03 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 273 8.2 186 12 17.6 12.4 148 12 246 132 176 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

21



25(2013)

[ 1 [ [ 1
19 - 011 19 - 011 19 - 011
[ ] 18 - 00 [ 1 19 - 00 [ 1 20 - 00
[ ] [ ] [ 1
[ [ [ ]
[1 ] 2,311 (mB) [1 ] 404(nB) [1 1 930(mB)
1,2
Q@ )
04 0.1 0.3 12 0.4 0.2 0.3 12 04 0.2 <04 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 20.0 124 164 12 235 6.9 16.1 12 236 104 17.2 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

22



25(2013) )
[ [ 1 [ 1
19 - 011 19 - 011 19 - 011
[ 1 21 - 00 [ 1 22 - 00 [ 1 23 - 00
[ 1 [ 1 [ 1
[ [ 1 [ 1
[1 ] 55 (B) ¥ 1 364 (mB) 1 1 162 (18)
1,2
@ )
<0.06 1
<0.001 1
<0.002 1
04 0.2 <0.3 12 04 0.2 03 12 04 0.2 0.3 12
1,1,1
t (MTBE)
(
(
( )
<12 1
1,1
) 255 95 18.0 12 17.0 15.9 16.3 12 223 20 12.7 12
(BOD)
(CoD)
vy (50mm )
(ss)
(n/ml)

23



25(2013)

[ 1 [ [ 1
19 - 012 19 - 012 19 - 012
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ ] [ ] [ 1
[ [ [ ]
[1 ] 2,107 (mB) [1 ] 789(nB) [1 1 779(B)
1,2
Q@ )
0.5 <0.1 0.3 365 0.3 <01 0.2 365 0.7 <0.1 0.2 365
1,1,1
t (MTBE)
(
(
( )
1,1
) 19.8 6.3 137 12 280 45 154 12 205 7.0 16.3 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

24



25(2013) )
[ 1 [ [ 1
19 - 012 19 - 012 19 - 012
[ 1 04 - 00 [ ] 06 - 00 [ 1 08 - 00
[ 1 [ 1 [ 1
[ 1 [ [ 1
[1 ] 252 (B) ¥ 1 1,028 (m8) 1 ] 349 ()
1,2
@ )
<0.05 1
<0.001 1
<0.002 1
04 0.2 03 365 03 0.1 0.2 365 04 0.1 0.3 365
1,1,1
t (MTBE)
(
(
( )
0 1
1,1
) 29.2 4.0 159 12 23.0 6.5 15.3 12 265 45 15.7 12
(BOD)
(CoD)
vy (50mm )
(ss)
(n/ml)

25



25(2013)

[ 1 [ [ 1
19 - 012 19 - 012 19 - 012
[ ] 09 - 00 [ ] 10 - 00 [ ] 11 - 00
[ ] [ ] [ 1
[ [ [ ]
[1 ] 434 (n8) [1 ] 247 (n8) [1 1 513(mB)
1,2
Q@ )
0.2 0.1 0.2 365 0.4 0.1 0.3 365 03 0.3 0.3 365
1,1,1
t (MTBE)
(
(
( )
1,1
) 220 7.0 156 12 249 5.3 152 12 26.0 5.0 157 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

26



25(2013)

[ 1 [ [ 1
19 - 012 19 - 012 19 - 012
[ ] 13 - 00 [ 1 14 - 00 [ ] 15 - 00
[ ] [ ] [ 1
[ [ [ ]
[1 ] 221 (m8) [1 ] 73 (mB) [1 1 101 (B)
1,2
Q@ )
04 0.1 0.3 365 0.5 0.1 0.3 365 05 0.1 0.2 365
1,1,1
t (MTBE)
(
(
( )
1,1
) 228 78 17.3 12 205 17.0 19.1 12 241 73 15.7 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

27



25(2013)

[ 1 [ [ 1
19 - 012 19 - 012 19 - 012
[ ] 16 - 00 [ 1 20 - 00 [ ] 21 - 00
[ ] [ ] [ 1
[ [ [ ]
[1 ] 103 (mB) [1 ] 325(nB) [1 1 178(mB)
1,2
Q@ )
0.1 <0.1 0.1 365 0.3 <01 0.2 365 0.2 0.2 0.2 365
1,1,1
t (MTBE)
(
(
( )
1,1
) 25.0 9.8 175 12 242 55 148 12 235 5.0 147 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

28



25(2013)

[ 1 [ [ 1
19 - 012 19 - 013 19 - 013
[ ] 23 - 00 [ ] 01 - 00 [ ] 02 - 00
[ ] [ ] [ 1
[ [ [ ]
[1 ] 214 (B) [1 ] 412(nB) [1 1 290(B)
1,2
Q@ )
0.2 <0.1 0.1 365 0.3 0.1 0.2 12 03 0.1 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 265 55 157 12 230 75 16.0 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

29



25(2013)

[ 1 [ [ 1
19 - 013 19 - 013 19 - 013
[ ] 04 - 00 [ ] 06 - 00 [ ] 07 - 00
[ ] [ ] [ 1
[ [ [ ]
[1 ] 432 (m8) [1 ] 1,331(mB) [1 1 1,192 ()
1,2
Q@ )
0.3 <0.1 0.2 12 0.3 0.1 0.2 12 03 0.1 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 175 146 16.2 12 230 116 16.7 12 230 116 16.7 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

30



25(2013) )
[ 1 [ [ 1
19 - 013 19 - 013 19 - 013
[ 1 08 - 00 [ ] 09 - 00 [ 1 11 - 00
[ 1 [ 1 [ 1
[ 1 [ [ 1
[1 ] 3,060 (mB) i ] 1,150 (m8) 1 1 3,777(mB)
1,2
@ )
<0.05 1
<0.001 1
<0.002 1
03 1 03 0.2 0.2 12 04 0.2 0.2 12
1,1,1
t (MTBE)
(
(
( )
6 1
1,1
( ) 185 15.0 16.5 12 17.0 14.0 15.8 12 205 145 16.9 12
(BOD)
(CoD)
vy (50mm )
(ss)
(n/ml)

31



25(2013)

[ 1 [ [ 1
19 - 013 19 - 013 19 - 013
[ 1 12 - 00 [ ] 13 - 00 [ 1 14 - 00
[ ] [ ] [ 1
[ [ [ ]
[1 ] 1,997 (mB) [1 ] 1,120 (mB) [1 1 650 (1mB)
1,2
Q@ )
04 0.2 0.3 12 0.4 0.2 0.3 12 03 0.1 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 242 45 152 12 265 75 16.2 12 26.0 5.0 153 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

32



25(2013)

]
19 013 19 015 19 - 015
[ ] 15 - 00 [ ] 01 - 00 [ ] 04 - 00
[ ] [ ] [ ]
[ [ [ ]
[1 ] 232 (m8) [1 ] 922(n8) [1 1 1,898 (mB)
<0.0015 1 <0.0015 1
<0.0002 1 <0.0002 1
<0.001 1 <0.001 1
<0.005 1 <0.005 1
1,2 <0.0002 1 <0.0002 1
<0.001 1 <0.001 1
@ ) <0.010 1 <0.010 1
<0.06 1 <0.06 1
<0.001 1 <0.001 1
<0.002 1 <0.002 1
04 0.1 0.3 12 0.3 <0.2 0.2 365 03 <0.2 0.2 365
4.7 1 <4.4 1
1,1,1 <0.001 1 <0.001 1
t (MTBE) <0.002 1 <0.002 1
( 06 1 07 1
( <1 1 1 1
( ) -12 1 -10 1
4 1 43 1
1,1 <0.0002 1 <0.0002 1
) 230 4.2 133 12 220 6.0 142 12 19.0 112 16.0 12
(BOD)
(CoD)
vy (50mm
)
(n/ml)

33



25(2013) )
] ] ]
19 015 19 015 19 - 015
[ ] 06 - 00 [ ] 07 - 00 [ ] 08 - 00
[ ] [ ] [ ]
[ ] [ ] [ ]
[1 ] 1,575 (mB) [1 ] 1,662 (mB) [1 1 1,923 ()
<0.0015 1 <0.0015 1
<0.0002 1 <0.0002 1
<0.001 1 <0.001 1
<0.005 1 <0.005 1
1,2 <0.0002 1 <0.0002 1
<0.001 1 <0.001 1
@ ) <0010 1 <0.010 1
<0.06 1 <0.06 1
<0.001 1 <0.001 1
<0.002 1 <0.002 1
<0.3 <0.2 0.2 365 0.3 0.1 0.2 365 03 <0.2 0.2 365
45 1 108 1
1,1,1 <0.001 1 <0.001 1
t (MTBE) <0.002 1 <0.002 1
( 0.6 1 05 1
( <1 1 <1 1
( ) -10 1 -12 1
610 1 6 1
1,1 <0.0002 1 <0.0002 1
) 26.0 85 16.0 12 19.0 110 158 12 25.0 6.0 16.0 12
(BOD)
(CoD)
vy (50mm
)
(n/ml)

34



25(2013)

[ 1 [ [ 1
19 - 015 19 - 015 19 - 015
[ ] 10 - 00 [ ] 11 - 00 [ 1 12 - 00
[ ] [ ] [ 1
[ [ [ ]
[1 ] 2,703 (mB) [1 ] 2,435(nB) [1 1 1,763 ()
1,2
Q@ )
<0.3 0.2 0.2 365 0.3 0.1 0.2 365 <0.3 <0.2 0.2 365
1,1,1
t (MTBE)
(
(
( )
1,1
) 195 6.6 136 12 215 79 16.0 12 16.0 115 135 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

35



25(2013) )
[ 1 [ 1 [ 1
19 - 016 19 - 016 19 - 016
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ ] [ ] [ 1
[ 1 [ ] [ ]
[1 ] 3,429 (m8) [1 ] 1,218(B) [1 1 501 (mB)
1,2
Q@ )
0.001 1
0.002 1
0.3 0.1 0.1 12 0.3 0.1 0.2 12
1,1,1
t (MTBE)
(
(
( )
26 1
1,1
) 223 120 179 12 231 85 16.8 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

36



25(2013)

[ 1 [ [ 1
19 - 021 19 - 021 19 - 021
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ ] [ ] [ 1
[ [ [ ]
[1 ] 4,189 (m8) [1 ] 1,274 (mB) [1 1 20 (m8)
1,2
Q@ )
04 0.2 0.3 12 0.4 0.2 0.3 12 04 0.3 0.3 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 238 110 17.0 12 285 8.0 17.2 12 239 108 171 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

37



25(2013) )
] ]
19 021 19 023 19 - 023
[ 1 04 - 00 [ ] 01 - 00 [ ] 02 - 00
[ ] [ ] [ ]
[ ] [ [ ]
[1 ] 1,161 (mB) [1 ] 559 (n8) [1 1 282(mB)
<0.0015 1 <0.0015 1
<0.0002 1 <0.0002 1
<0.001 1 <0.001 1
<0.005 1 <0.005 1
1,2 <0.0002 1 <0.0002 1
<0.001 1 <0.001 1
Q@ ) <0.010 1 <0.010 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 0.2 0.3 12 0.3 0.2 0.2 365 <03 <0.2 0.2 365
5.6 1 113 1
1,1,1 0.001 1 0.001 1
t (MTBE) <0.002 1 <0.002 1
( 07 1 06 1
( <1 1 <1 1
( ) -12 1 -13 1
0 1 2 1 42 1
1,1 <0.0002 1 <0.0002 1
) 259 110 18.2 12 20.8 8.0 16.0 12 195 105 155 12
(BOD)
(CoD)
vy (50mm
)
(n/ml)

38



25(2013) )
] ]
19 - 023 19 - 023 19 - 023
[ ] 03 - 00 [ ] 04 - 00 [ ] 05 - 00
[ ] [ ] [ ]
[ ] [ [ ]
[1 ] 994 (n8) [1 ] 1,229 (mB) [1 1 873(mB)
<0.0015 1 <0.0015 1
<0.0002 1 <0.0002 1
<0.001 1 <0.001 1
<0.005 1 <0.005 1
1,2 <0.0002 1 <0.0002 1
<0.001 1 <0.001 1
@ ) <0010 1 <0.010 1
<0.06 1 <0.06 1
<0.001 1 <0.001 1
<0.002 1 <0.002 1
04 0.2 0.2 365 0.3 0.2 0.2 365 03 0.2 0.2 365
41 1 44 1
1,1,1 0.001 1 0.001 1
t (MTBE) <0.002 1 <0.002 1
( 0.7 1 11 1
( <1 1 1 1
( ) -14 1 1.4 1
250 1 3 1
1,1 <0.0002 1 <0.0002 1
) 245 41 142 12 25.2 55 145 12 24.8 35 170 12
(BOD)
(CoD)
vy (50mm
)
(n/ml)

39



25(2013)

1

994 (nB)

1

296 (nB)

1 199 ()

1,2

<0.0015
<0.0002
<0.001
<0.005
<0.0002

(@

<0.001
<0.010
<0.06

<0.001

I G

1,1,1

03

<0.002

0.1 02
48
<0.001

G

365

04

02

02

365

04 0.1 02

365

~~

(VTBE)

<0.002
0.7

<1
-12
12

1,1
(@)

(BOD)
(CoD)

294

<0.0002
45 16.0

B

26.0

3.0

15.0

12

27.6 3.0 165

12

w)
)

(50mm

(n/ml)

40



25(2013)

[ 1 [ 1 [ 1
19 - 023 19 - 026 19 - 036
[ ] 09 - 00 [ ] 01 - 00 [ ] 01 - 00
[ ] [ ] [ 1
[ [ ] [ ]
[1 ] 1,017 (mB) [1 ] 2,145(n8) [1 1 4,900 (n8)
1,2
Q@ )
0.3 0.1 0.2 365 0.2 0.1 0.1 12 03 0.2 0.3 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 220 105 182 12 237 85 16.3 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

2



25(2013)

[ 1 [ [ 1
19 - 036 19 - 036 19 - 036
[ ] 03 - 00 [ ] 13 - 00 [ 1 14 - 00
[ ] [ ] [ 1
[ [ [ ]
[1 ] 247 (B) [1 ] 7,467 (nB) [1 1 4,843 (n8)
1,2
Q@ )
0.3 0.3 0.3 12 0.4 0.2 0.3 12 05 0.3 0.3 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 20.9 101 16.2 12 258 72 16.7 12 250 6.5 16.2 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

42



25(2013) )
[ 1 [ 1 [ 1
19 - 036 19 - 042 19 - 042
[ ] 15 - 00 [ ] 01 - 00 [ ] 02 - 00
[ ] [ ] [ 1
[ 1 [ ] [ ]
[1 ] (B) [1 ] 2,411 (nB) [1 1 816(1mB)
1,2
Q@ )
<0.06 1
<0.001 1
<0.002 1
0.5 0.3 04 12
1,1,1
t (MTBE)
(
(
( )
530 1
1,1
) 270 62 17.3 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

43



25(2013) )
[ 1 [ 1 [ 1
19 - 042 19 - 042 19 - 042
[ ] 03 - 00 [ ] 04 - 00 [ ] 05 - 00
[ ] [ ] [ 1
[ 1 [ ] [ ]
[1 ] 1,753 (nB) [1 1 1,034 (nB) [1 1 2,436 (B)
1,2
Q@ )
<0.06 1 <0.06 1
<0.001 1 <0.001 1
<0.002 1 <0.002 1
0.6 03 04 12 05 0.1 04 12 0.4 0.2 0.3 12
1,1,1
t (MTBE)
(
(
( )
10 1 6 1
1,1
) 215 130 174 12 225 125 179 12 175 142 16.1 12
(BOD)
(CoD)
vy (50mm )
(8S)
(n/ml)

44



25(2013) )
[ [ 1 [ 1
19 - 042 19 - 042 19 - 042
[ ] 06 - 00 [ ] 08 - 00 [ ] 09 - 00
[ ] [ ] [ 1
[ [ ] [ ]
[1 ] 1,374 (mB) [1 ] 874(nB) [1 1 648 (mB)
1,2
Q@ )
<0.06 1
<0.001 1
<0.002 1
04 0.2 0.3 12 0.4 0.2 0.3 12 04 0.2 0.3 12
1,1,1
t (MTBE)
(
(
( )
450 1
1,1
) 210 143 17.7 12 230 135 182 12 24.0 115 17.7 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

45



25(2013)

[ 1 [ [ 1
19 - 042 19 - 042 19 - 042
[ ] 10 - 00 [ ] 11 - 00 [ ] 13 - 00
[ ] [ ] [ 1
[ [ [ ]
[1 ] 218 (m8) [1 ] 759 (nB) [1 1 397(mB)
1,2
Q@ )
04 0.2 0.3 12 0.4 0.3 0.3 12 03 0.1 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 19.0 101 164 12 270 10.0 182 12 208 8.8 154 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

46



25(2013)

[ 1 [ [ 1
19 - 042 19 - 042 19 - 042
[ 1 14 - 00 [ ] 15 - 00 [ ] 16 - 00
[ ] [ ] [ 1
[ [ [ ]
[1 ] 364 (m8) [1 ] 1,040 (mB) [1 1 100(1B)
1,2
Q@ )
04 0.3 04 12 0.5 0.4 0.5 12 0.6 0.5 0.5 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 26.0 8.2 176 12 225 8.2 16.4 12 265 8.1 18.2 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

47



25(2013)

[ 1 [ [ 1
19 - 042 19 - 042 19 - 042
[ ] 19 - 00 [ 1 20 - 00 [ ] 21 - 00
[ ] [ ] [ 1
[ [ [ ]
[1 ] 182 (rB) [1 ] 339(nB) [1 1 2,290 (B)
1,2
Q@ )
0.5 0.3 0.3 12 10 0.2 0.6 12 04 0.2 0.3 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 26.1 9.1 179 12 205 5.0 132 12 230 110 16.7 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

48



25(2013)

[ 1 [ [ 1
19 - 042 19 - 042 19 - 042
[ 1 22 - 00 [ 1 23 - 00 [ 1 25 - 00
[ ] [ ] [ 1
[ [ [ ]
[1 ] 20 (m8) [1 ] 513(n8) [1 1 561 (mB)
1,2
Q@ )
0.3 0.1 0.2 12 0.4 0.2 0.3 12 04 0.2 0.3 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 24.0 6.1 159 12 28.1 7.3 185 12 19.0 115 15.6 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

49



25(2013)

[ 1 [ [ 1
19 - 042 19 - 042 19 - 042
[ 1 26 - 00 [ 1 28 - 00 [ 1 29 - 00
[ ] [ ] [ 1
[ [ [ ]
[1 ] 1,571 (mB) [1 ] 512(n8) [1 1 507 (mB)
1,2
Q@ )
0.5 0.2 04 12 0.3 0.1 0.2 12 04 0.2 0.3 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 272 7.0 17.2 12 280 85 185 12 212 8.0 159 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

50



25(2013)

[ 1 [ [ 1
19 - 042 19 - 042 19 - 042
[ ] 30 - 00 [ ] 31 - 00 [ 1 32 - 00
[ ] [ ] [ 1
[ [ [ ]
[1 ] 407 (m8) [1 ] 147 (B) [1 1 583(1mB)
1,2
Q@ )
0.6 0.4 0.6 12 0.5 0.3 04 12 04 0.2 0.3 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 25.0 105 185 12 29.0 6.5 18.0 12 240 7.2 176 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

51



25(2013) )
[ [ 1 [ 1
19 - 042 19 - 042 -
[ 1 34 - 00 [ 1 35 - 00 [ 1 -
[ 1 [ 1 [ 1
[ [ 1 [ 1
[1 ] 1986 (nB) [1 ] 585 (18) [1 ] )
1,2
@ )
06 02 04 12 04 03 03 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 276 66 17.4 12 295 8.0 19.3 12
(BOD)
(cop)
vy (50mm )
($9)
(n/ml)

52



