25(2013)

[ [ [
07 - 001 07 - 001 07 - 001
[ ] 02 - 00 [ ] 03 - 00 [ ] 04 - 00
[ ] [ ] [ 1
[ [ [
[1 ] 84,900 (mB) [1 1 1,800 (nB) [1 1 18,400(nB)
<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 <0.0002 <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 <0.0004 <0.0004 <0.0004 4 <0.0004 <0.0004 <0.0004 4 <0.0004 <0.0004 <0.0004 4
<0.040 <0.040 <0.040 4 <0.040 <0.040 <0.040 4 <0.040 <0.040 <0.040 4
(] ) <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 2 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
<0.002 <0.002 <0.002 2 <0.002 <0.002 <0.002 2 <0.002 <0.002 <0.002 2
<0.10 <0.10 <0.10 2 <0.10 <0.10 <0.10 2 <0.10 <0.10 <0.10 2
0.6 05 0.5 12 0.7 05 0.6 12 0.6 04 0.5 12
0.7 05 0.6 2 11 038 1.0 2 18 18 18 2
1,1,1 <0.030 <0.030 <0.030 4 <0.030 <0.030 <0.030 4 <0.030 <0.030 <0.030 4
t (MTBE) <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4
(
( <1 <1 <1 2 <1 <1 <1 2 <1 <1 <1 2
( ) -23 -2.7 -25 2 -22 -22 -22 2 -13 -15 -14 2
1 0 0 12 0 0 0 12 0 0 0 12
1,1 <0.0100 <0.0100 <0.0100 4 <0.0100 <0.0100 <0.0100 4 <0.0100 <0.0100 <0.0100 4
) 237 43 135 12 206 30 117 12 25.1 42 142 12
(BOD)
(CoD)
L) (50mm 0.046 0.011 0.034 12
(8S)
(n/ml)
8.6 6.9 74 12 231 135 195 12 48.2 35.9 425 12
346 28.2 310 12 47 36 41 12 131 95 108 12
154 148 15.1 2 116 9.6 10.6 2 127 124 12.6 2




25(2013)

[ [ 1 [
07 - 002 07 - 002 07 - 002
[ ] o1 - 00 [ ] 06 - 00 [ ] 07 - 00
[ 1 [ 1 [ 1
[ [ 1 [
[1 18,554 (m8) 1 1 17,914(nB) 1 1 5,670 (n8)
<0.0002 <0.0002 <0.0002 12 <0.0002 <0.0002 <0.0002 12 <0.0002 <0.0002 <0.0002 12
<0.0002 <0.0002 <0.0002 12 <0.0002 <0.0002 <0.0002 12 <0.0002 <0.0002 <0.0002 12
0.001 <0.001 <0.001 12 <0001 <0001 <0.001 12 <0.001 <0.001 <0.001 12
<0.020 <0020 <0.020 12 <0.020 <0.020 <0.020 12 <0.020 <0.020 <0.020 12
1,2 <0.0004 <0.0004 <0.0004 12 <0.0004 <0.0004 <0.0004 12 <0.0004 <0.0004 <0.0004 12
<0.040 <0.040 <0.040 12 <0040 <0.040 <0.040 12 <0.040 <0.040 <0.040 12
@ ) <0.010 <0010 <0010 4 0.020 <0010 <0.010 4 <0010 <0.010 <0.010 4
<0.001 <0.001 <0.001 4 <0001 <0001 <0.001 4 <0.001 <0.001 <0.001 4
0.003 <0.002 <0.002 4 0.007 <0.002 0.002 4 <0.002 <0.002 <0.002 4
<001 <001 <001 2 <0.01 <001 <001 2 <0.01 <001 <001 2
05 03 04 12 05 0.2 03 12 04 03 03 12
70 50 6.0 4
1,1,1 <0.030 <0030 <0.030 12 <0030 <0030 <0.030 12 <0.030 <0.030 <0.030 12
t (MTBE) <0.002 <0.002 <0.002 12 <0002 <0.002 <0.002 12 <0002 <0.002 <0.002 12
( 10 08 09 2 12 06 09 2 <02 <02 <0.2 2
( 1 1 1 4 2 1 1 4 1 1 1 4
( ) -1.2 -19 -15 4 -12 -14 -13 4 -15 -21 -18 4
1 0 0 4 0 0 0 4 18 0 6 4
1,1 <0.0020 <0.0020 <0.0020 12 <0.0020 <0.0020 <0.0020 12 <0.0020 <0.0020 <0.0020 12
() 24.9 5.1 14.9 12 244 30 15.7 12 232 71 150 12
(BOD)
(CoD)
vy (50mm
($9)
(n/ml)
37.0 290 320 4 390 370 38.0 4 460 410 430 4
77 57 638 12 130 72 95 12 11.0 71 94 12




25(2013)

[ [ 1 [
07 - 002 07 - 002 07 - 002
[ ] 10 - 00 [ ] 11 - 00 [ 1 12 - 00
[ 1 [ 1 [ 1
[ [ 1 [
[1 36,246 (M8) 1 1 27,104(nB) 1 1 15727(n8)
<0.0002 <0.0002 <0.0002 12 <0.0002 <0.0002 <0.0002 12 <0.0002 <0.0002 <0.0002 12
<0.0002 <0.0002 <0.0002 12 <0.0002 <0.0002 <0.0002 12 <0.0002 <0.0002 <0.0002 12
<0.001 <0.001 <0.001 12 <0001 <0001 <0.001 12 <0.001 <0.001 <0.001 12
<0.020 <0020 <0.020 12 <0.020 <0.020 <0.020 12 <0.020 <0.020 <0.020 12
1,2 <0.0004 <0.0004 <0.0004 12 <0.0004 <0.0004 <0.0004 12 <0.0004 <0.0004 <0.0004 12
<0.040 <0.040 <0.040 12 <0040 <0.040 <0.040 12 <0.040 <0.040 <0.040 12
@ ) <0.010 <0010 <0010 4 <0010 <0010 <0.010 4 <0010 <0.010 <0.010 4
0.001 <0.001 <0.001 4 <0001 <0001 <0.001 4 <0.001 <0.001 <0.001 4
0.003 <0.002 <0.002 4 <0002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4
<001 <001 <001 2 <0.01 <001 <001 2 <0.01 <001 <001 2
03 0.1 02 12 05 03 04 12 05 03 04 12
70 50 50 4
1,1,1 <0.030 <0030 <0.030 12 <0030 <0030 <0.030 12 <0.030 <0.030 <0.030 12
t (MTBE) <0.002 <0.002 <0.002 12 <0002 <0.002 <0.002 12 <0002 <0.002 <0.002 12
( 09 05 07 2 <02 <02 <0.2 2 <02 <02 <0.2 2
( 2 1 1 4 2 1 1 4 1 1 1 4
( ) -16 -17 -16 4 -16 -23 -19 4 -16 -20 -18 4
0 0 0 4 0 0 0 4 4 0 1 4
1,1 <0.0020 <0.0020 <0.0020 12 <0.0020 <0.0020 <0.0020 12 <0.0020 <0.0020 <0.0020 12
() 254 85 16.7 12 235 65 14.6 12 242 8.0 156 12
(BOD)
(CoD)
vy (50mm
($9)
(n/ml)
34.0 27.0 300 4 220 19.0 200 4 450 420 440 4
120 83 929 12 48 33 41 12 130 838 10.0 12




25(2013) )
[ ] [ ] [
07 - 003 07 - 003 07 - 003
[ ] 01 - 01 [ ] 01 - 02 [ ] 01 - 03
[ ] [ ] [ ]
[ ] [ ] [
[1 1 26,756 (nB) [1 ] 35,471(B) [1 1 18481(md)
<0.0010 <0.0010 <0.0010 2 <0.0010 <0.0010 <0.0010 2 <0.0010 <0.0010 <0.0010 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 <0.0002 <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
(] ) <0.010 <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 0.003 <0.002 <0.002
0.5 0.4 04 12 0.6 0.4 04 12 04 0.2 0.3 12
11 10 11 2 11 1.0 11 2 11 10 11 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) <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
( 0.7 0.5 0.6 2 0.9 05 0.7 2 0.6 0.5 0.6 2
( 1 1 1 2 1 1 1 2 1 1 1 2
( ) -21 -26 -24 2 -25 -2.7 -26 2 -13 -24 -19 2
2 0 1 2 3 1 2 2 1 0 1 2
1,1 <0.0002 <0.0002 <0.0002 2 <0.0002 <0.0002 <0.0002 2 <0.0002 <0.0002 <0.0002 2
) 258 4.6 138 12 21.0 41 127 12 243 6.5 155 12
(BOD)
(CoD)
vy (50mm
)

(n/ml)




25(2013) )
[ ] [ ] [
07 - 003 07 - 003 07 005
[ ] 01 - 04 [ ] 01 - 05 [ ] 01 - 00
[ ] [ ] [ ]
[ ] [ ] [
[1 ] 1,486 (mB) [1 ] 3,603 (B) [1 1 5,057 (mB)
<0.0010 <0.0010 <0.0010 2 <0.0010 <0.0010 <0.0010 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
<0.005 <0.005 <0.005 2 <0.005 <0.005 <0.005 2
1,2 <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
(] ) <0.010 <0.010 <0.010 2 <0.010 <0.010 <0.010 2
<0.001 <0.001 <0.001 <0.001 <0.001 <0.001
0.002 <0.002 <0.002 <0.002 <0.002 <0.002
04 0.3 04 12 0.5 0.4 0.5 12 05 0.1 0.3 365
10 0.9 10 2 12 0.9 11 2
1,1,1 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
t (MTBE) <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
( 0.8 0.6 0.7 2 10 05 0.8 2
( 1 1 1 2 1 1 1 2
( ) -18 -23 -21 2 -25 -27 -26 2
2 1 2 2 1 0 1 2
1,1 <0.0002 <0.0002 <0.0002 2 <0.0002 <0.0002 <0.0002 2
) 220 52 140 12 21.0 4.6 134 12 254 37 146 12
(BOD)
(CoD)
vy (50mm
)

(n/ml)




25(2013)

[ [ [ ]
07 006 07 006 07 - 006
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ ] [ ] [ ]
[ [ [ ]
[1 1 23899(md) [1 ] 12,494(nB) [1 1 606 (1mB)
<0.0002 1 <0.0002 1 <0.0002 1
<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
1,2 <0.0004 1 <0.0004 1 <0.0004 1
<0.040 1 <0.040 1 <0.040 1
@ ) <0.010 1 <0.010 1 <0.010 1
0.003 1 0.001 1 0.001 1
0.009 1 0.003 1 0.003 1
0.5 0.3 04 365 0.5 0.3 04 365 0.6 0.3 04 365
0.9 1 13 1 0.8 1
1,1,1 <0.001 1 <0.001 1 <0.001 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( 0.9 1 12 1 0.7 1
( 2 1 1 1 2 1
( ) -25 1 -28 1 -26 1
1 1 1 1 36 1
1,1 <0.0020 1 <0.0020 1 <0.0020 1
) 230 5.0 142 12 23.0 45 142 12 21.0 3.0 127 12
(BOD)
(CoD)
vy (50mm
)

(n/ml)




25(2013)

[ [ [ ]
07 - 006 07 - 006 07 - 007
[ 1 04 - 00 [ ] 05 - 00 [ ] 01 - 00
[ ] [ ] [ ]
[ [ [ ]
[1 ] 2,545 (1mB) [1 ] 27 (mB) [1 1 10,643(m8)
<0.0002 1 <0.0002 1
<0.0002 1 <0.0002 1
<0.001 1 <0.001 1
<0.005 1 <0.005 1
1,2 <0.0004 1 <0.0004 1
<0.040 1 <0.040 1
@ ) <0.010 1 <0.010 1
<0.001 1 <0.001 1
<0.002 1 <0.002 1
04 0.2 0.3 365 0.4 0.2 0.3 365 04 0.2 0.3 12
14 1 25 1
1,1,1 <0.001 1 <0.001 1
t (MTBE) <0.002 1 <0.002 1
( 07 1 <03 1
( 1 1 1 1
( ) -33 1 -32 1
8 1 2 1
1,1 <0.0020 1 <0.0020 1
) 245 5.0 141 12 19.0 45 114 12 25.9 4.0 150 12
(BOD)
(CoD)
vy (50mm
)

(n/ml)




25(2013)

[ [ 1 [ 1
07 - 007 07 - 007 07 - 007
[ ] 02 - 00 [ ] 03 - 00 [ ] 04 - 00
[ ] [ ] [ 1
[ [ ] [ ]
[1 ] 339 (mB) [1 1 995 (B) [1 1 1,574 (n8)
1,2
Q@ )
0.3 0.1 0.2 12 03 0.1 0.2 12 0.5 0.2 04 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 212 84 14.7 12 20.0 86 145 12 275 0.0 15.0 12
(BOD)
(CoD)
vy (50mm )
(8S)

(n/ml)




25(2013)

[ [ 1 [ 1
07 - 009 07 - 009 07 - 009
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ ] [ ] [ 1
[ [ ] [ ]
[1 ] 11,629 () [1 1 3,005 (B) [1 1 750 (1mB)
1,2
Q@ )
0.5 03 04 12 05 03 0.5 12 0.5 0.3 04 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 25.6 48 144 12 245 59 145 12 262 6.5 155 12
(BOD)
(CoD)
vy (50mm )
(8S)

(n/ml)




25(2013)

1

467 ()

1

14,007 ()

1

4,318 ()

1,2

<0.0015
<0.0002
<0.001
<0.005
<0.0004

(@

<0.040
<0.010
<0.06
<0.06
0.001

1,1,1

05

02

04

12

<0.002

05
5.0
<0.030

i L

~~

(VTBE)

<0.002
12

<1
-15

0

1,1
(@)

(BOD)
(CoD)

272

55

159

12

220

<0.0100
6.0 143

T

244

70

159

12

w)
)

(50mm

(n/ml)

10



25(2013)

[ 1 [
07 - 010 07 - 010 07 - 010
[ ] 03 - 00 [ ] 04 - 00 [ ] 05 - 00
[ ] [ ] [ 1
[ 1 [ [
[1 ] (mB) [1 ] 348(nB) [1 1 1,409 (B)
1,2
Q@ )
1,1,1
t (MTBE)
(
(
( )
1,1
) 242 6.5 154 12 26.1 4.0 153 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

11



25(2013)

[ [ [
07 - 010 07 - 010 07 - 010
[ ] 06 - 00 [ ] 07 - 00 [ ] 08 - 00
[ ] [ ] [ 1
[ [ [
[1 ] 197 (B) [1 ] 1,420 (mB) [1 (mB)
1,2
Q@ )
1,1,1
t (MTBE)
(
(
( )
1,1
) 237 45 144 12 259 6.5 158 12 242 20.0 221 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

12



25(2013) )
[ 1 [ 1 [ 1
07 - 017 07 - 017 07 - 017
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 01
[ ] [ ] [ 1
[ 1 [ ] [ ]
[1 ] 4,365 (B) [1 ] 4,053 (B) [1 1 199 (mB)
1,2
Q@ )
<0.06 1 <0.06 1
<0.06 1 <0.06 1
<0.001 1 <0.001 1
<0.002 1 <0.002 1
0.2 1 0.3 0.1 0.2 12 0.1 1
1,1,1
t (MTBE)
(
(
( )
12 1 2 1
1,1
) 218 35 140 12 248 9.0 16.1 12 205 6.0 133 12
(BOD)
(CoD)
vy (50mm
(89)
(n/ml)

13



25(2013) )
[ 1 [ [ 1
07 - 017 07 - 017 07 - 018
[ 1 03 - 02 [ ] 04 - 00 [ 1 01 - 00
[ 1 [ 1 [ 1
[ 1 [ [ 1
[1 ] 1,378 () ¥ 1 69 (B) 1 ] 1,163 (n8)
1,2
@ )
<0.06 1
<0.06 1
0.001 1
0.002 1
0.2 1 0.6 0.1 0.4 12
1,1,1
t (MTBE)
(
(
( )
8 1
1,1
) 235 40 14.9 12 240 25 14.7 12
(BOD)
(CoD)
vy (50mm
(ss)
(n/ml)

14



25(2013) )
[ ] [ [ ]
07 - 019 07 021 07 - 021
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ ] [ ] [ ]
[ ] [ [ ]
[1 ] 5,817 (mB) [1 ] 2,801 (nB) [1 1 417 (n8)
<0.0002 <0.0002 <0.0002 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
Q@ ) <0.010 <0010 <0010 2
<0.001 <0.001 <0.001 2
<0.002 <0.002 <0.002 2
<0.10 <0.10 <0.10 2
04 0.3 0.3 12 0.5 0.5 0.5 365 05 0.2 0.3 365
44 32 38 2
1,1,1 <0.001 <0.001 <0.001 2
t (MTBE) <0.002 <0.002 <0.002 2
( 18 <1.0 11 12
( <1 <1 <1 2
( ) -18 -19 -19 2
4 4 4 2
1,1 <0.0100 <0.0100 <0.0100 2
) 235 55 144 12 240 6.0 15.0 12 235 5.0 148 12
(BOD)
(CoD)
vy (50mm
)
(n/ml)

15



25(2013)

[ [ [ 1
07 - 021 07 - 022 07 - 022
[ ] 04 - 00 [ ] 01 - 00 [ ] 02 - 00
[ ] [ ] [ 1
[ [ [ ]
[1 ] 422 (m8) [1 ] 2,987 (mB) [1 1 1,073 ()
1,2
Q@ )
0.5 0.2 04 365 0.9 0.4 04 12 04 0.4 04 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 24.0 6.0 157 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

16



25(2013)

[ [ [ 1
07 - 022 07 - 022 07 - 022
[ ] 03 - 00 [ ] 04 - 00 [ ] 05 - 00
[ ] [ ] [ 1
[ [ [ ]
[1 ] 1,807 (mB) [1 ] 234(nB) [1 1 699 (mB)
1,2
Q@ )
04 0.4 04 12 0.4 0.2 0.3 04 0.2 0.2
1,1,1
t (MTBE)
(
(
( )
1,1
(@)
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

17



25(2013)

[ [ [ 1
07 - 022 07 - 022 07 - 022
[ ] 06 - 00 [ ] 07 - 00 [ ] 08 - 00
[ ] [ ] [ 1
[ [ [ ]
[1 ] 5,198 (mB) [1 ] 1,915(mB) [1 1 454 (n8)
1,2
Q@ )
04 0.2 0.2 0.4 0.2 0.2 12 04 0.2 0.3 12
1,1,1
t (MTBE)
(
(
( )
1,1
(@)
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

18



25(2013)

[ [ 1 [ 1
07 - 024 07 - 025 07 - 025
[ ] 01 - 00 [ ] 01 - 00 [ ] 02 - 00
[ ] [ ] [ 1
[ [ ] [ ]
[1 ] 2,779 (mB) [1 ] 1,637 (mB) [1 1 3,150 (1mB)
1,2
Q@ )
0.5 0.2 04 36 0.4 0.2 0.3 365 03 0.2 0.3 365
1,1,1
t (MTBE)
(
(
( )
1,1
) 215 35 147 36 245 35 138 36 235 3.0 140 24
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

19



25(2013)

[ [ 1 [ 1
07 - 025 07 - 025 07 - 027
[ ] 03 - 00 [ ] 04 - 00 [ ] 01 - 00
[ ] [ ] [ 1
[ [ ] [ ]
[1 ] 35 (mB) [1 ] 1,071 (mB) [1 1 4,612 (m8)
1,2
Q@ )
04 0.1 0.2 365 0.3 0.2 0.2 365 0.6 0.1 04 365
1,1,1
t (MTBE)
(
(
( )
1,1
) 220 4.0 137 12 232 6.0 149 12 259 5.0 157 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

20



25(2013)

(m8)

(m8)

(m8)

1,2
@ )
1,1,1
t (MTBE)
(
(¢
( )
1,1
)
(BOD)
(CoD)
L) (50mm )
($9)
(n/ml)

21



25(2013)

[ 1 [ 1 [ 1
07 - 029 07 - 029 07 - 032
[ ] 04 - 00 [ ] 05 - 00 [ ] 01 - 01
[ ] [ ] [ 1
[ 1 [ ] [ ]
1 1 (m8) [1 1 () [1 1 5731(m)
1,2
Q@ )
04 0.4 04 365
1,1,1
t (MTBE)
(
(
( )
1,1
) 210 93 153 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

22



25(2013)

[ [ 1 [ 1
07 - 032 07 - 032 07 - 034
[ ] 02 - 01 [ ] 03 - 01 [ ] 01 - 00
[ ] [ ] [ 1
[ [ ] [ ]
[1 ] 5,014 (mB) [1 ] 945 (nB) [1 1 1,946 (B)
1,2
Q@ )
04 0.3 0.3 365 0.4 0.3 0.3 365 0.6 0.1 0.3 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 24.4 56 153 12 206 89 14.8 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

23



25(2013)

[ [ [ 1
07 - 034 07 - 034 07 - 038
[ ] 02 - 00 [ ] 03 - 00 [ ] o1 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 1 272 ("8) [ 1 248(nB) [ 1 4988(mB)
1,2
@ )
06 01 04 12 03 02 02 12 03 01 02 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 25.4 45 149 12
(BOD)
(cop)
vy (50mm )
($9)
(n/ml)

24



25(2013)

[ [ 1 [ 1
07 - 038 07 - 038 07 - 040
[ ] 02 - 00 [ ] 03 - 00 [ ] 01 - 01
[ ] [ ] [ 1
[ [ ] [ ]
[1 ] 128 (rB) [1 ] 131(rB) [1 1 316(mB)
1,2
Q@ )
0.3 0.2 0.2 12 0.3 0.2 0.2 12 0.6 0.3 04 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 254 52 153 12 254 52 153 12 19.2 9.9 15.0 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

25



25(2013)

[ [ 1 [ 1
07 - 040 07 - 043 07 - 043
[ ] 01 - 02 [ ] 01 - 00 [ ] 02 - 00
[ ] [ ] [ 1
[ [ ] [ ]
[1 ] 264 (m8) [1 ] 3,471(nB) [1 1 1,104 (mB)
1,2
Q@ )
0.5 0.1 0.3 12 0.6 0.2 0.5 36 03 0.1 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 260 40 152 36 246 41 143 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

26



25(2013)

[ [ 1 [ 1
07 - 043 07 - 043 07 - 043
[ ] 02 - 01 [ ] 03 - 00 [ ] 03 - 01
[ ] [ ] [ 1
[ [ ] [ ]
[1 ] 1,104 (B) [1 ] 1,382(mB) [1 1 1,382 ()
1,2
Q@ )
0.2 0.1 0.2 12 0.5 0.1 0.3 12 05 0.1 0.3 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 237 4.7 139 12 234 4.0 140 12 234 4.0 140 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)
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25(2013)

[ [ 1 [ 1
07 - 043 07 - 043 07 - 043
[ ] 04 - 00 [ ] 05 - 00 [ ] 05 - 01
[ ] [ ] [ 1
[ [ ] [ ]
[1 ] 1,382 (mB) [1 ] 1,074 (mB) [1 1 1,074 ()
1,2
Q@ )
04 0.1 0.2 12 0.6 0.1 0.3 12 04 0.1 0.3 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 20.2 4.2 124 12 19.4 4.8 122 12 254 4.6 15.0 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

28



25(2013)

[ [ 1 [ 1
07 - 043 07 - 044 07 - 044
[ ] 05 - 02 [ ] 01 - 00 [ ] 02 - 00
[ ] [ ] [ 1
[ [ ] [ ]
[1 ] 1,074 (B) [1 ] 2,050 (mB) [1 1 1,390 (B)
1,2
Q@ )
0.3 0.1 0.2 12 0.5 0.2 0.3 12 05 0.3 04 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 246 3.0 142 12 245 6.8 153 12 232 6.0 151 14
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)
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25(2013)

[ [ 1 [ 1
07 - 044 07 - 045 07 - 045
[ ] 03 - 00 [ ] 01 - 00 [ ] 02 - 00
[ ] [ ] [ 1
[ [ ] [ ]
[1 ] 356 (mB) [1 ] 1,787 (mB) [1 1 (mB)
1,2
Q@ )
04 0.2 0.3 14 0.2 0.1 0.1 365
1,1,1
t (MTBE)
(
(
( )
1,1
) 24.8 6.8 160 12 215 9.4 150 22
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

30



25(2013)

[ 1 [ 1 [ 1
07 - 045 07 - 045 07 - 045
[ ] 03 - 00 [ ] 04 - 00 [ ] 05 - 00
[ ] [ ] [ 1
[ 1 [ ] [ ]
[1 ] (mB) [1 ] 589 (n8) [1 1 3,000(B)
1,2
Q@ )
0.3 0.1 0.2 365 04 0.2 0.3 365
1,1,1
t (MTBE)
(
(
( )
1,1
) 17.7 11.0 145 22 215 45 121 14
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

31



25(2013)

[ [ 1 [ 1
07 - 046 07 - 046 07 - 046
[ ] 01 - 00 [ ] 01 - o1 [ ] 01 - 02
[ ] [ ] [ 1
[ [ ] [ ]
[1 ] 551 (m8) [1 ] 474(nB) [1 1 1,529 ()
1,2
Q@ )
0.2 0.1 0.2 12 0.2 0.1 0.2 12 0.2 0.1 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 232 4.2 141 12 15.0 75 10.7 12 200 3.2 126 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

32



25(2013)

[ [ 1 [ 1
07 - 046 07 - 046 07 - 046
[ ] 01 - 03 [ ] 01 - 04 [ ] 01 - 05
[ ] [ ] [ 1
[ [ ] [ ]
[1 ] 605 (B) [1 ] 353(nB) [1 1 216(mB)
1,2
Q@ )
0.2 0.1 0.2 12 0.2 0.1 0.2 12 0.2 0.1 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 210 55 134 12 21.0 55 134 12 16.5 82 124 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

33



25(2013)

[ [ 1 [ 1
07 - 046 07 - 046 07 - 046
[ ] 01 - 06 [ ] o1 - o7 [ ] 01 - 08
[ ] [ ] [ 1
[ [ ] [ ]
[1 ] 277 (m8) [1 ] 134(rB) [1 1 592 (1B)
1,2
Q@ )
0.2 0.1 0.2 12 0.3 0.2 0.2 12 03 0.1 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 120 4.2 10.2 12 17.0 4.8 116 12 18.0 6.2 126 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

34



25(2013)

[ 1 [ 1 [
07 - 046 07 - 046 07 - 053
[ ] 01 - 09 [ ] 01 - 10 [ ] 01 - 00
[ ] [ ] [ 1
[ 1 [ ] [
[1 ] (B) [1 1 879(B) [1 1 13,463(B)
1,2
Q@ )
03 0.1 0.2 12 0.4 0.2 0.3 365
1,1,1
t (MTBE)
(
(
( )
1,1
) 180 52 122 12 241 33 14.0 16
(BOD)
(CoD)
vy (50mm )
(8S)
(n/ml)
215 11.0 16.2 12
137 6.5 10.6 12

35



25(2013) )
[ ] [ ] [ ]
07 054 07 054 07 054
[ ] 01 - 01 [ ] 01 - 02 [ ] 01 - 03
[ [ [
[ ] [ ] [ ]
[1 ] 86 (mB) [1 ] 1,691 (mB) [1 1 52 (m8)
<0.0015 1 <0.0015 1 <0.0015 1
<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
1,2 <0.0004 1 <0.0004 1 <0.0004 1
<0.020 1 <0.020 1 <0.020 1
@ ) <0.010 1 <0.010 1 <0.010 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 0.002 1
<0.002 1 0.002 1 <0.003 1
0.00 1 <0.01 1 <0.10 1
10 0.1 0.5 365 10 0.1 0.5 365 10 0.1 0.5 365
4.2 1 44 1 46 1
1,1,1 <0.030 1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( 23 1 29 1 29 1
( <1 1 <1 1 2 1
( ) -16 1 -16 1 -13 1
2 1 10 1 72 1
1,1 <0.0020 1 <0.0020 1
)
(BOD)
(CoD)
vy (50mm
(89)
(n/ml)

36



25(2013)

[ [ 1 [ 1
07 - 056 07 - 056 07 - 057
[ ] 00 - 00 [ ] 01 - 00 [ ] 01 - 00
[ ] [ ] [ 1
[ [ ] [ ]
[1 ] 1,694 (mB) [1 ] 374(nB) [1 1 1,176 (mB)
1,2
Q@ )
10 0.4 0.8 365 10 0.4 0.8 365
1,1,1
t (MTBE)
(
(
( )
1,1
) 24.0 5.0 142 12 25.0 55 155 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

37



25(2013)

[ [ [ 1
07 - 057 07 - 057 07 - 057
[ ] 02 - 00 [ ] 02 - 01 [ ] 02 - 02
[ ] [ ] [ 1
[ [ [ ]
[1 ] 81 (mB) [1 ] 74 (nB) [1 1 212(nB)
1,2
Q@ )
0.8 0.3 04 365 0.8 0.3 04 365 0.8 0.3 04 365
1,1,1
t (MTBE)
(
(
( )
1,1
(@)
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

38



25(2013)

[ [ 1 [ 1
07 - 057 07 - 060 07 - 067
[ ] 03 - 00 [ ] 01 - 00 [ ] 01 - 00
[ ] [ ] [ 1
[ [ ] [ ]
[1 ] 187 (mB) [1 ] 1,774 (B) [1 1 476 (nB)
1,2
Q@ )
0.6 0.1 0.3 365 0.3 0.1 0.2 365 0.2 0.1 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 227 66 155 12 225 6.4 14.2 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

39



25(2013)

[ 1 [ 1 [ 1
07 - 067 07 - 067 07 - 067
[ ] 03 - 00 [ ] 04 - 01 [ ] 04 - 02
[ ] [ ] [ 1
[ 1 [ ] [ ]
[1 ] (mB) [1 ] 3,223(nB) [1 1 1,994 (B)
1,2
Q@ )
0.2 0.1 0.2 12 0.2 0.1 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 202 6.0 135 12 202 6.0 135 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

40



25(2013)

[ [ 1 [ 1
07 - 067 07 - 068 07 - 069
[ ] 05 - 00 [ ] 01 - 00 [ ] 02 - 00
[ ] [ ] [ 1
[ [ ] [ ]
1 (m8) [1 () [1 ] 334(nB)
1,2
Q@ )
0.2 0.2 0.2 12 0.2 0.2 0.2 365 0.7 0.1 04 365
1,1,1
t (MTBE)
(
(
( )
1,1
) 230 75 149 12 233 45 137 12 244 47 149 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

2



25(2013)

[ [ 1 [ 1
07 - 069 07 - 069 07 - 069
[ ] 03 - 00 [ ] 04 - 00 [ ] 05 - 00
[ ] [ ] [ 1
[ [ ] [ ]
[1 ] 323 (mB) [1 ] 669 (nB) [1 1 798(mB)
1,2
Q@ )
0.8 0.1 04 365 0.6 0.2 0.3 365 04 0.1 0.3 365
1,1,1
t (MTBE)
(
(
( )
1,1
) 24.4 47 149 12 236 49 14.0 12 245 81 16.0 12
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

42



25(2013)

[ [ [ ]
07 071 07 071 07 071
[ ] 01 - 01 [ ] 02 - 01 [ ] 03 - 01
[ ] [ ] [ ]
[ [ [ ]
[1 ] 2,199 (mB) [1 ] 1,698 (mB) [1 1 1,703 (mB)
<0.0015 1 <0.0015 1 <0.0015 1
<0.0002 1 <0.0002 1 <0.0002 1
<0.001 1 <0.001 1 <0.001 1
<0.005 1 <0.005 1 <0.010 1
1,2 <0.0004 1 <0.0004 1 <0.0004 1
<0.020 1 <0.020 1 <0.020 1
@ ) <0010 1 <0.010 1 <0.010 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 <0.004 1
<0.002 1 <0.002 1 <0.003 1
0.3 0.1 0.2 12 0.3 0.1 0.2 12 03 0.1 0.2 12
28 1 24 1 18 1
1,1,1 <0.030 1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( 15 1 18 1 18 1
( <1 1 <1 1 <1 1
( )
0 1 0 1
1,1 <0.0020 1 <0.0020 1 <0.0020 1
) 245 6.9 155 12 26.0 5.0 154 12 255 77 16.6 12
(BOD)
(CoD)
vy (50mm
)
(n/ml)

43



25(2013) )
[ ] [ [ ]
07 - 071 07 - 073 07 - 073
[ ] 10 - 01 [ ] 01 - 00 [ ] 01 - 01
[ ] [ ] [ ]
[ ] [ [ ]
[1 ] 13,461 () [1 ] 539(nB) [1 1 223(mB)
<0.0015 1
<0.001 1
<0.005 1
1,2 <0.0004 1
<0.020 1
(¢ ) <0.010 1
<0.06 1
<0.06 1
<0.001 1
<0.002 1
0.3 0.1 0.2 12 0.6 0.3 0.5 12 05 0.2 0.3 12
19 1
1,1,1 <0.030 1
t (MTBE)
( 2.0 1
( <1 1
( )
0 1
1,1 <0.0020 1
) 249 71 16.5 12 23.0 6.4 147 12 24.9 6.0 16.2 12
(BOD)
(CoD)
vy (50mm
)
(n/ml)

44



25(2013)

[ [ 1 [ 1
07 - 073 07 - 073 07 - 073
[ ] 02 - 00 [ ] 03 - 00 [ ] 04 - 00
[ ] [ ] [ 1
[ [ ] [ ]
[1 ] 458 (n8) [1 ] 658 (B) [1 1 69 (M)
1,2
Q@ )
0.6 0.2 0.3 12 0.6 0.1 0.2 12 0.7 0.1 04 11
1,1,1
t (MTBE)
(
(
( )
1,1
) 249 73 16.0 12 247 7.0 159 12 230 51 152 11
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

45



25(2013)

[ [ 1 [ 1
07 - 073 07 - 073 07 - 073
[ ] 11 - 03 [ ] 11 - 04 [ ] 11 - 05
[ ] [ ] [ 1
[ [ ] [ ]
[1 ] 48 (mB) [1 1 125(nB) [1 1 175(nB)
1,2
Q@ )
0.5 0.1 0.3 12 03 0.1 0.2 0.5 0.1 0.3 10
1,1,1
t (MTBE)
(
(
( )
1,1
) 26.1 59 156 12 14.1 41 7.0 24.0 34 143 10
(BOD)
(CoD)
vy (50mm )
(8S)
(n/ml)

46



25(2013)

[ [ [ 1
07 - 078 07 - 078 07 - 078
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ ] [ ] [ 1
[ [ [ ]
1 1 894 () [1 1 879 (n8) [1 1 ()
1,2
Q@ )
0.7 0.2 04 12 0.3 0.1 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
(@)
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

47



25(2013)

[ [ 1 [ 1
07 - 078 07 - 079 07 - 079
[ ] 04 - 00 [ ] 01 - 00 [ ] 02 - 00
[ ] [ ] [ 1
[ [ ] [ ]
[1 ] 141 (B) [1 ] 946 (8) [1 1 308(mB)
1,2
Q@ )
04 0.1 0.3 12 <04 <04
1,1,1
t (MTBE)
(
(
( )
1,1
(@)
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

48



25(2013)

[ 1 [ 1 [ 1
07 - 079 07 - 079 07 - 079
[ ] 03 - 00 [ ] 04 - 00 [ ] 05 - 00
[ ] [ ] [ 1
[ 1 [ ] [ ]
[1 ] 56 (mB) [1 ] 396 (nB) [1 1 158(1mB)
1,2
Q@ )
<04 <04 <04
1,1,1
t (MTBE)
(
(
( )
1,1
(@)
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

49



25(2013)

[ 1 [ 1 [ 1
07 - 079 07 - 079 07 - 079
[ ] 06 - 00 [ ] 07 - 00 [ ] 08 - 00
[ ] [ ] [ 1
[ 1 [ ] [ ]
1 1 77 () [1 1 96 () [1 1 97 (mB)
1,2
Q@ )
<04 <04 <04
1,1,1
t (MTBE)
(
(
( )
1,1
(@)
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

50



25(2013)

[ 1 [ [ 1
07 - 079 -
[ 1 09 - 00 [ [ 1 -
[ ] [ [ 1
[ 1 [ [ ]
1 1 164 (n8) [1 () [1 1 ()
1,2
Q@ )
<04
1,1,1
t (MTBE)
(
(
( )
1,1
(@)
(BOD)
(CoD)
vy (50mm )
(89)
(n/ml)

51



