25(2013)

[ [ ] [
05 001 05 001 05 - 001
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ ] [ ] [ ]
[ [ ] [
[1 1 82427(md) [1 ] 16,174(nB) [1 1 174(B)
<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
Q@ ) <0.010 1 <0.010 1
<0.001 1 0.001 1
<0.002 1 0.002 1
0.5 0.3 04 12 0.6 0.4 0.5 12 04 0.2 04 12
18 1 1.9 1
1,1,1
t (MTBE)
( 0.8 1 0.9 1
(
( ) -16 1 -16 1 -16 -25 -2.2 4
1 0 0 4 0 0 0 4 1 0 0 4
1,1 <0.0010 1 <0.0010 1
) 233 30 12.7 12 235 35 135 12 240 38 12.8 12
(BOD)
(CoD)
w) (50mm 0.066 0.026 0.044 11 0.090 0.026 0.046 11 0.036 0.010 0.022 11
)
17 1 18 1 2.8 1
(n/ml)
185 9.0 143 12 185 105 141 12 270 16.0 20.3 12




25(2013)

[ [ ] [
05 001 05 001 05 - 002
[ 1 04 - 00 [ ] 05 - 00 [ ] 01 - 00
[ 1 [ 1 [ 1
[ [ ] [
[1 ] 927 (m8) [1 ] 1,847 (mB) [1 1 10,965(n8)
<0.0015 1 <0.0015 <0.0015 <0.0015 4
<0.0002 1
<0.001 1 <0.001 <0.001 <0.001 4
<0.010 1 <0.005 <0.005 <0.005 4
1,2 <0.0004 1
<0.001 1
Q@ ) <0.010 1 <0010 <0010 <0.010 4
<0.001 1 <0.001 <0.001 <0.001 4
<0.002 1 0.003 <0.002 <0.002 4
0.00 1
04 0.2 0.3 12 0.6 0.3 04 12 05 0.2 04 12
1.9 1 2.3 18 2.1 4
1,1,1 <0.001 1 <0.001 <0.001 <0.001 4
t (MTBE) <0.001 1
( 04 1 30 0.9 16 4
( <1 <1 <1 4
( ) -20 -28 -24 4 -11 -18 -15 4 -33 -40 -36 4
12 2 7 4 0 0 0 4 2 0 1 4
1,1 <0.0010 1 <0.0100 <0.0100 <0.0100 4
) 237 20 132 12 18.2 82 134 12 235 55 145 12
(BOD)
(CoD)
vy (50mm 0.026 0.010 0.019 11 0.022 0.004 0.018 11
)
19 1 13 1
(n/ml)
16.0 11.0 134 12 505 45.0 46.5 12




25(2013) )
[ ] [ ] [
05 - 002 05 - 002 05 - 002
[ ] 02 - 00 [ ] 03 - 00 [ ] 04 - 00
[ 1 [ 1 [ 1
[ ] [ ] [
[1 ] 3,817 (mB) [1 ] 729(nB) [1 1 6,157 (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
<0.001 <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
<0.040 <0.040 <0.040 4
(] ) <0.010 <0.010 <0.010 4 <0.010 <0.010 <0.010 4 <0.010 <0.010 <0.010 4
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 0.001 <0.001 <0.001 4
0.005 <0.002 <0.002 4 <0.002 <0.002 <0.002 0.004 <0.002 <0.002 4
0.6 0.4 0.5 12 0.4 0.1 0.3 12 05 0.3 04 12
23 18 21 4 13 <0.1 0.8 4 2.8 19 22 4
1,1,1 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 4
t (MTBE) <0.002 <0.002 <0.002 4
( 3.0 0.9 16 4 04 0.2 0.4 4 <3.0 <0.9 <18 4
( <1 <1 <1 4 <1 <1 <1 2 <1 <1 <1 4
( ) -35 -37 -36 4 -0.6 -1.2 -10 4 -31 -39 -36 4
2 0 1 4 18 0 5 4 1 0 1 4
1,1 <0.0100 <0.0100 <0.0100 4 <0.0100 <0.0100 <0.0100 4 <0.0100 <0.0100 <0.0100 4
) 240 25 132 12 23.0 5.0 140 12 235 25 130 12
(BOD)
(CoD)
vy (50mm
)

(n/ml)




25(2013) )
[ 1 [ 1 [
05 - 002 05 - 002 05 - 002
[ ] 05 - 00 [ ] 06 - 00 [ 1 07 - 00
[ ] [ ] [ ]
[ 1 [ 1 [
[1 ] 43 (m8) [1 ] 1,857 (nB) [1 1 1,262 (n8)
<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
<0.001 <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
<0.040 <0.040 <0.040 4
(@ ) <0.010 <0.010 <0.010 4 <0.010 <0.010 <0.010 4 <0.010 <0.010 <0.010 4
<0.001 <0.001 <0.001 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
<0.002 <0.002 <0.002 <0.002 <0.002 <0.002 4 0.002 <0.002 <0.002 4
05 02 03 12 06 03 05 12 05 03 04 12
124 8.3 100 4 29 19 24 4 2.8 19 23 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) <0.002 <0.002 <0.002 4
( 0.5 0.1 0.3 4 11 0.7 0.8 4 15 12 14 4
( <1 <1 <1 4 <1 <1 <1 4 <1 <1 <1 4
( ) -21 -23 -22 4 -31 -36 -34 4 -33 -37 -36 4
2 0 1 4 1 0 0 4 2 0 1 4
1,1 <0.0010 <0.0010 <0.0010 4 <0.0100 <0.0100 <0.0100 4 <0.0100 <0.0100 <0.0100 4
) 205 5.0 131 12 228 28 112 12 225 4.0 133 12
(BOD)
(cop)
vy (50mm
(ED))

(n/ml)




25(2013) )
[ ] [ ] [
05 - 002 05 - 002 05 - 002
[ ] 08 - 00 [ ] 09 - 00 [ ] 10 - 00
[ 1 [ 1 [ 1
[ ] [ ] [
[1 ] 580 (m8) [1 ] 195(rB) [1 1 51 (m8)
<0.0015 <0.0015 <0.0015 2 <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 <0.0002 <0.0002 <0.0002 2
<0.001 <0.001 <0.001 2 <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 <0.005 <0.005 <0.005 2
1,2 <0.0004 <0.0004 <0.0004 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 <0.040 <0.040 <0.040 2
(] ) <0.010 <0.010 <0.010 2 <0.010 <0.010 <0.010 2 <0.010 <0.010 <0.010 2
<0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
<0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002
04 0.3 04 12 0.5 0.3 0.3 12 0.7 0.2 0.5 12
4.2 34 38 2 28 23 2.6 2 7.0 5.6 6.3 2
1,1,1 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
t (MTBE) <0.002 <0.002 <0.002 2 <0.002 <0.002 <0.002 2 <0.002 <0.002 <0.002 2
( 0.3 0.3 0.3 2 04 0.2 0.3 2 0.9 0.9 0.9 2
( <1 <1 <1 2 <1 <1 <1 2 <1 <1 <1 2
( ) -29 -31 -30 2 -1.7 -1.9 -18 2 -34 -36 -35 2
0 0 0 2 0 0 0 2 1 0 1 2
1,1 <0.0010 <0.0010 <0.0010 2 <0.0010 <0.0010 <0.0010 2 <0.0010 <0.0010 <0.0010 2
) 150 5.0 9.9 12 19.0 4.0 101 12 20.0 3.0 109 12
(BOD)
(CoD)
vy (50mm
)

(n/ml)




25(2013) )
[ ] [ ] [
05 - 002 05 - 002 05 - 002
[ ] 11 - 00 [ ] 14 - 00 [ ] 15 - 00
[ 1 [ 1 [ 1
[ ] [ ] [
[1 ] 286 (m8) [1 ] 1,361 (mB) [1 1 307 (mB)
<0.0015 <0.0015 <0.0015 2 <0.0015 <0.0015 <0.0015 4 <0.0015 <0.0015 <0.0015 2
<0.0002 <0.0002 <0.0002 2 <0.0002 <0.0002 <0.0002 4 <0.0002 <0.0002 <0.0002 2
<0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 2
<0.005 <0.005 <0.005 2 <0.005 <0.005 <0.005 4 <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 4 <0.010 <0.010 <0.010 2
<0.001 <0.001 <0.001 0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001
<0.002 <0.002 <0.002 0.003 <0.002 <0.002 4 <0.002 <0.002 <0.002
04 0.2 0.3 12 0.6 0.3 04 12 05 0.2 0.3 12
4.9 4.2 4.6 2 35 20 29 4 2.7 22 25 2
1,1,1 <0.001 <0.001 <0.001 2 <0.010 <0.010 <0.010 4 <0.001 <0.001 <0.001 2
t (MTBE) <0.002 <0.002 <0.002 2 <0.002 <0.002 <0.002 2
( 0.2 0.1 0.2 2 13 0.6 0.9 4 0.5 0.4 0.5 2
( <1 <1 <1 2 <1 <1 <1 4 <1 <1 <1 2
( ) -21 -22 -2.2 2 -32 -33 -33 4 -2.6 -27 -2.7 2
7 0 4 2 0 0 0 4 1 0 1 2
1,1 <0.0010 <0.0010 <0.0010 2 <0.0100 <0.0100 <0.0100 4 <0.0010 <0.0010 <0.0010 2
) 230 4.0 114 12 220 4.0 124 12 220 3.0 115 12
(BOD)
(CoD)
vy (50mm
)

(n/ml)




25(2013)

[ [ [ 1
05 - 003 05 - 003 05 - 003
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ ] [ ] [ 1
[ [ [ ]
[1 ] 8,164 (mB) [1 1 7,942 (8) [1 1 1,039 (nB)
1,2
Q@ )
0.3 0.2 0.2 11 04 0.2 0.3 10 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
05 - 003 05 - 004 05 - 004
[ ] 04 - 00 [ ] 02 - 00 [ ] 03 - 00
[ ] [ ] [ 1
[ [ ] [ ]
[1 ] 2,282 () [1 1 (n8) [1 1 3,439 (nB)
1,2
Q@ )
<0.001 1
<0.002 1
04 0.2 04 12 0.4 0.1 0.3 12
1,1,1
t (MTBE)
(
(
( )
1,1 <0.0100 1
)
(BOD)
(CoD)
vy (50mm )
(8S)

(n/ml)




25(2013)

[ [ [ 1
05 - 004 05 - 004 05 - 004
[ ] 04 - 00 [ ] 05 - 00 [ ] 06 - 00
[ ] [ ] [ 1
[ [ [ ]
[1 ] 330 (mB) [1 1 1,409 (nB) [1 1 (m8)
1,2
Q@ )
0.5 0.2 04 12 05 0.2 0.3 12
1,1,1
t (MTBE)
(
(
( )
1,1
)
(BOD)
(CoD)
vy (50mm )
(8S)

(n/ml)




25(2013)

[ [ [ 1
05 - 004 05 - 004 05 - 004
[ ] 07 - 00 [ ] 08 - 00 [ ] 09 - 00
[ ] [ ] [ 1
[ [ [ ]
[1 ] 1,143 (mB) [1 ] 261(n8) [1 1 1,424 (n8)
1,2
Q@ )
0.5 0.2 04 12 0.6 0.2 04 12 <0.6 <0.2 <04 12
1,1,1
t (MTBE)
(
(
( )
1,1
(@)
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

10



25(2013)

[ [ 1 [ 1
05 - 005 05 - 005 05 - 005
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ ] [ ] [ 1
[ [ ] [ ]
[1 ] 2,219 (mB) [1 ] 15,467 (rB) [1 1 1,917 (mB)
1,2
Q@ )
04 0.3 04 12 0.6 0.3 0.5 12 04 0.2 0.3 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 235 4.0 128 12 220 3.0 117 12 230 3.0 121 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

11



25(2013)

[ [ 1 [
05 - 005 05 - 006 05 - 007
[ ] 04 - 00 [ ] 02 - 00 [ ] 02 - 00
[ ] [ ] [ 1
[ [ ] [
[1 ] 343 (m8) [1 ] 13,516(rB) [1 1 5,014 (mB)
1,2
Q@ )
<0.004 <0.004 <0.004 2
<0.003 <0.003 <0.003 2
0.6 0.3 0.5 12 0.5 0.2 0.3 12
48 2.0 33 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 20.0 2.0 10.7 12 259 23 129 12 230 3.0 140 48
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

12



25(2013)

[ ] [ ]
05 - 007 05 - 008 05 - 008
[ ] 03 - 00 [ ] 01 - 00 [ ] 03 - 00
[ ] [ ] [ ]
[ [ ] [ ]
[1 ] 7,281 (mB) [1 ] 690 (nB) [1 1 7,664 (mB)
<0.0015 1
<0.0002 1
<0.001 1
<0.005 1
1,2 <0.0004 1
<0.040 1
(¢ ) <0.010 1
<0.001 1 <0.001 1
<0.002 1 <0.002 1
0.4 0.1 0.3 12 05 0.1 0.2 12
31 1 49 1
1,1,1 <0.001 1
t (MTBE) <0.002 1
( 3.0 1 06 1
( <1 1 <1 1
( ) -18 1 -11 1
0 1 1 1
1,1 <0.0100 1
) 26.0 10 139 72 19.0 5.0 104 12 195 45 125 12
(BOD)
(CoD)
vy (50mm
)
(n/ml)

13



25(2013)

[ ] [ ] [ ]
05 - 008 05 - 008 05 - 008
[ 1 04 - 00 [ ] 05 - 00 [ ] 11 - 00
[ ] [ ] [ ]
[ ] [ ] [ ]
[1 ] 719 (n8) [1 ] 474(nB) [1 1 182(B)
1,2
@ )
<0.001 1 <0.001 1 <0.001 1
<0.002 1 <0.002 1 <0.002 1
0.5 0.1 0.3 12 0.9 0.1 0.3 12 04 0.1 0.2 12
35 1 33 1 27 1
1,1,1
t (MTBE)
( 31 1 0.4 1 0.6 1
( <1 1 <1 1 <1 1
( ) -22 1 -11 1 -10 1
1 1 1 1 4 1
1,1
) 18.0 6.0 119 12 220 0.5 119 12
(BOD)
(CoD)
vy (50mm
)
(n/ml)

14



25(2013) )
[ 1 [ [ 1
05 - 008 05 - 008 05 - 008
[ ] 15 - 00 [ ] 16 - 00 [ 1 17 - 00
[ ] [ ] [ 1
[ 1 [ [ ]
1 1 (m8) [1 1 122(n8) [1 1 243(n®)
1,2
Q@ )
<0.001 1 <0.001 1
<0.002 1 <0.002 1
04 0.1 0.2 12 0.6 0.2 0.3 12
32 1 3.2 1
1,1,1
t (MTBE)
( 18 1 18 1
( <1 1 <1 1
( ) -29 1 -29 1
1 1 1 1
1,1
) 20.0 30 116 12 20.0 20 114 12
(BOD)
(CoD)
vy (50mm
(89)
(n/ml)

15



25(2013) )
[ 1 [ [ 1
05 - 008 05 - 009 05 - 009
[ ] 20 - 00 [ ] 01 - 00 [ ] 02 - 00
[ 1 [ 1 [ 1
[ 1 [ [ 1
[1 ] 1,531 (mB) [1 ] 8,914 (n8) [1 1 1,096 (mB)
1,2
@ )
<0.001 1
<0.002 1
03 0.1 0.1 12 <02 <01 <01 12 <03 <01 <02 12
30 1
1,1,1
t (MTBE)
( 03 1
( <1 1
( ) -1.0 1
7 1
1,1
) 280 -30 130 12
(BOD)
(CoD)
vy (50mm
($9)
(n/ml)

16



25(2013) )
[ ] [ [
05 - 010 05 - 011 05 - 016
[ ] 01 - 00 [ ] 01 - 00 [ ] 01 - 00
[ ] [ ] [ ]
[ ] [ [
[1 2,375 (mB) [1 ] 2,950 (mB) [1 1 1,245 (B)
<0.0015 1
<0.0002 1
<0.001 1
<0.005 1
1,2 <0.0004 1
0.040 1
(¢ ) <0.010 1
0.002 1 <0.001 1
0.007 1 <0.002 1
0.5 0.3 04 365 0.8 0.2 0.6 12 03 0.2 0.3 365
6.7 1
1,1,1 <0.030 1
t (MTBE) <0.002 1
(
( 1 1
( ) -10 1
1,1 <0.0100 <0.0100 <0.0100 4
) 24,0 44 130 12
(BOD)
(CoD)
vy (50mm
)
(n/ml)

17



25(2013)

[ [ 1 [ 1
05 - 016 05 - 016 05 - 016
[ ] 02 - 00 [ ] 03 - 00 [ ] 04 - 00
[ ] [ ] [ 1
[ [ ] [ ]
[1 ] 4,677 (m8) [1 ] 2,188(nB) [1 1 492 (n8)
1,2
Q@ )
0.3 0.1 0.2 365 0.4 0.2 0.3 12 03 0.2 0.3 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 18.0 3.0 10.8 12 200 0.5 10.0 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

18



25(2013)

[ [ 1 [ 1
05 - 016 05 - 016 05 - 016
[ ] 05 - 00 [ ] 06 - 00 [ ] 07 - 00
[ ] [ ] [ 1
[ [ ] [ ]
[1 ] 2,088 (1mB) [1 ] 2,284 (nB) [1 1 1,407 (mB)
1,2
Q@ )
04 0.3 0.3 12 0.4 0.3 0.3 12 04 0.3 0.3 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 220 3.0 128 12 17.0 3.0 104 12 200 3.0 110 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

19



25(2013) )
[ 1 [ [ 1
05 - 017 05 - 018 05 - 019
[ 1 01 - 00 [ ] 01 - 00 [ 1 01 - 00
[ 1 [ 1 [ 1
[ 1 [ [ 1
[1 ] 2,201 (v8) ¥ 1 2,440 (B) 1 1 1,074 (B)
1,2
@ )
<0.001 <0.001 1
<0.002 0.002 1
03 04 0.1 03 12 0.7 0.2 0.4 365
1,1,1
t (MTBE)
(
(¢ <1
( )
1,1
) 230 2.0 106
(BOD)
(CoD)
vy (50mm
(ss)
(n/ml)

20



25(2013)

[ [ [ 1
05 - 019 05 - 019 05 - 020
[ ] 02 - 00 [ ] 03 - 00 [ ] 01 - 00
[ ] [ ] [ 1
[ [ [ ]
[1 ] 691 (nB) [1 ] 186 (1mB) [1 1 1,060 (B)
1,2
Q@ )
0.7 0.1 0.2 365 0.2 0.1 0.1 365 0.6 0.1 0.3 12
1,1,1
t (MTBE)
(
(
( )
1,1
(@)
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

21



25(2013)

[ [ [ 1
05 - 020 05 - 025 05 - 027
[ ] 02 - 00 [ ] 01 - o1 [ ] 01 - 00
[ ] [ ] [ 1
[ [ [ ]
[1 ] 795 (mB) [1 ] 3,689 (nB) [1 1 3,990 (mB)
1,2
Q@ )
0.3 0.1 0.2 12 0.3 0.1 0.2 365 0.1 0.1 0.1 12
1,1,1
t (MTBE)
(
(
( )
1,1
(@)
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

22



25(2013)

[ [ [ 1
05 - 027 05 - 032 05 - 032
[ ] 02 - 00 [ ] 01 - 00 [ ] 02 - 00
[ ] [ ] [ 1
[ [ [ ]
[1 ] 530 (m8) [1 ] 4,917 (nB) [1 1 4,620 (n8)
1,2
Q@ )
0.2 0.2 0.2 12 0.5 0.1 0.3 24 05 0.1 04 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 178 103 136 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

23



25(2013)

[ [ [ 1
05 - 035 05 - 036 05 - 036
[ ] 01 - 00 [ ] 01 - 00 [ ] 02 - 00
[ ] [ ] [ 1
[ [ [ ]
[1 ] 1,692 (mB) [1 ] 791(nB) [1 1 1,703 (mB)
1,2
Q@ )
0.9 0.1 0.5 365 <0.2 <01 0.2 12 <03 <0.2 0.3 12
1,1,1
t (MTBE)
(
(
( )
1,1
(@)
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

24



