24(2012) )
[ ] [ ] [
42 - 001 42 - 001 42 - 001
[ ] 01 - 00 [ ] 04 - 00 [ ] 05 - 00
[ ] [ ] [ ]
[ 1 [ 1 [
[1 1 14,801 (mB) [1 ] 11,592(nB) [1 ] 60541(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 <0.0002 <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
2 ) <0.010 <0.010 <0.010 2 <0.010 <0.010 <0.010 2 <0.010 <0.010 <0.010 2
<0.06 <0.06 <0.06 4 <0.06 <0.06 <0.06 4 <0.06 <0.06 <0.06 4
0.002 0.001 0.002 4 0.001 <0.001 <0.001 4 0.001 <0.001 <0.001 4
0.017 0.006 0.012 4 0.006 <0.002 0.004 4 0.006 <0.002 0.003 4
<0.01 1 <0.01 1 <0.01 1
0.7 0.6 0.6 12 0.7 05 0.6 12 0.8 0.6 0.7 12
31 05 18 12 34 12 23 12 2.7 10 18 12
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
( 16 10 13 12 16 0.5 0.8 12 10 0.4 0.7 12
( 0 0 0 12 0 0 0 12 0 0 0 12
( ) -10 -1.6 -13 4 -2.0 -25 -23 4 -2.0 -2.2 -2.2 4
1 0 0 4 1 0 0 4 0 0 0 4
1,1 <0.0100 <0.0100 <0.0100 4 <0.0100 <0.0100 <0.0100 4 <0.0100 <0.0100 <0.0100 4
) 272 109 181 12 23.9 8.2 156 12 240 101 164 12
V) (50mm
(BOD)
29 0.0 14 12 33 11 2.2 12 2.6 0.9 17 12
(CoD)
(n/nml)
510 242 35.0 12 209 148 177 12 22.7 17.3 189 12

(58)




24(2012) )
[ ] [ [
42 - 001 42 - 001 42 - 001
[ ] 06 - 00 [ ] 07 - 00 [ ] 08 - 00
[ ] [ ] [ ]
[ 1 [ [
[1 1 7,515 (mB) [1 ] 6,012 (mB) [1 1 11,493(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
2 ) <0.010 <0.010 <0.010 2 <0.010 <0.010 <0.010 2 <0.010 <0.010 <0.010 2
<0.06 <0.06 <0.06 4 <0.06 <0.06 <0.06 4 <0.06 <0.06 <0.06 4
0.002 <0.001 0.001 4 0.001 <0.001 <0.001 4 0.002 <0.001 0.002 4
0.007 <0.002 0.004 4 0.010 <0.002 0.005 4 0.007 <0.002 0.005 4
<0.01 1 <0.01 1 <0.01 1
0.9 0.6 0.7 12 0.7 03 0.5 12 0.7 0.5 0.6 12
55 16 29 12 21 0.8 13 12 3.0 14 23 12
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
( 14 0.6 0.9 12 11 0.4 0.7 12 16 0.7 11 12
( 0 0 0 12 0 0 0 12 0 0 0 12
( ) -21 -25 -23 4 -17 -20 -19 4 -16 -22 -19 4
0 0 0 4 0 0 0 4 1 0 0 4
1,1 <0.0100 <0.0100 <0.0100 4 <0.0100 <0.0100 <0.0100 4 <0.0100 <0.0100 <0.0100 4
) 247 9.2 16.8 12 28.3 107 188 12 273 89 18.0 12
V) (50mm
(BOD)
54 14 28 12 20 0.7 12 12 29 13 21 12
(CoD)
(n/nml)
242 15.8 19.8 12 237 16.2 204 12 242 18.7 212 12

(58)




24(2012)

[ [ [ ]
42 - 001 42 002 42 002
[ ] 09 - 00 [ ] 01 - 00 [ ] 02 - 00
[ ] [ ] [
[ [ [ ]
[1 1 12,023 (mB) [1 12,302(nB) [1 ]  25538(mB)
<0.0015 <0.0015 <0.0015 4
<0.0002 <0.0002 <0.0002 4
<0.001 <0.001 <0.001 4
<0.005 <0.005 <0.005 12
1,2 <0.0004 <0.0004 <0.0004 4
<0.040 <0.040 <0.040 4
@ ) <0.010 <0010 <0.010 2
<0.06 <0.06 <0.06 4
0.001 <0.001 <0.001 4 <0.001 1 0.001 1
0.009 <0.002 0.005 4 0.002 1 0.003 1
<0.01 1
0.9 0.5 0.7 12 05 02 0.4 12 0.5 0.3 04 12
33 <0.1 19 12 4.9 1 44 1
1,1,1 <0.030 <0.030 <0.030 4
t (MTBE) <0.002 <0.002 <0.002 4
( 12 0.4 0.8 12
( 0 0 0 12
( ) -08 -14 -11 4 -21 1 -21 1
3 0 1 4 5 1 1 1
1,1 <0.0100 <0.0100 <0.0100 4
) 28.2 9.7 184 12 29.5 126 204 12 277 8.6 189 12
V) (50mm
(BOD)
2.7 0.0 15 12
(CoD)
(n/nml)
56.7 259 40.6 12

(58)




24(2012) )
[ 1 [ 1 [ 1
42 - 002 42 - 002 42 - 002
[ 1 03 - 00 [ 1 04 - 00 [ 1 05 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
[1 1 9487 (m) [1 1 27516(md) 1 ] 867 (n8)
1,2
@ )
0.002 1 0.004 1
0.006 1 0.009 1
0.6 04 05 12 0.6 02 0.3 12 0.6 03 0.5 12
31 1 53 1
1,1,1
t (MTBE)
(
(
( ) -25 1 -17 1
0 1 0 1
1,1
) 27.4 114 184 12 25.4 74 184 12 285 75 176 12
(W) (50mm
(BOD)
(cop)
(n/ml)

(89)




24(2012) )
[ [ 1 [ 1
42 - 002 42 - 002 42 - 002
[ 1 06 - 00 [ 1 07 - 00 [ ] 08 - 00
[ 1 [ 1 [ 1
[ [ 1 [ 1
[1 ] 668 (B) [1 ] 2,485 (nB) 1 ] 258(rB)
1,2
@ )
05 03 04 12 0.6 04 05 12 0.7 03 04 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 285 10.0 189 12 29.0 9.0 19.5 12 26.0 9.5 17.7 12
uv) (50mm )
(BOD)
(coD)
(n/ml)

(89)




24(2012) )
[ [ 1 [ 1
42 - 002 42 - 002 42 - 003
[ 1 09 - 00 [ ] 10 - 00 [ ] 01 - 00
[ 1 [ 1 [ 1
[ [ 1 [ 1
1 1 734 (nB) 1 1 1,091 (n8) 1 ] 3,624 ()
1,2
@ )
0.7 0.3 05 12 0.6 03 05 12 0.6 0.2 0.4 365
1,1,1
t (MTBE)
(
(
( )
1,1
) 27.0 9.0 17.7 12 27.0 105 182 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)

(89)




24(2012)

[ [ 1 [
42 - 004 42 - 005 42 - 005
[ ] 01 - 00 [ ] 01 - 00 [ ] 02 - 00
[ 1 [ 1 [ 1
[ [ 1 [
[1 1 1,649 (B) [1 ] 26,353(mB) [1 (m8)
<0.010 <0.010 <0.010 12 <0.010 <0.010 <0.010 12
1,2
@ )
04 0.2 03 365 0.4 0.2 0.3 365 04 0.2 0.3 365
0.9 04 05 12 0.9 0.0 0.4 12
1,1,1
t (MTBE)
(
(
( ) -12 -17 -14 12 -10 -16 -13 12
12 1 30 1
1,1
) 286 11.2 19.9 12 31.8 10.7 20.1 12
w) (50mm
(BOD)
0.7 0.2 04 12 0.5 <0.1 0.2 12
(CoD)
(n/ml)
335 28.0 30.5 12 38.0 29.0 32.7 12
(89)
7.0 5.6 6.4 12 78 6.2 7.0 12




24(2012) )
[ ] [ ] [ ]
42 - 005 42 - 005 42 - 005
[ ] 03 - 00 [ ] 05 - 00 [ ] 06 - 00
[ ] [ ] [ ]
[ 1 [ 1 [ ]
[1 1 1,654 (mB) [1 ] 1,593 (mB) [1 ]
<0.0010 1
<0.0002 1
<0.001 1
<0.010 <0.010 <0.010 12 <0.010 <0.010 <0.010 12 <0.010 <0.010 <0.010 12
1,2 <0.0004 1
<0.040 1
(¢ ) <0.010 1
<0.05 1
<0.05 1
<0.001 1
<0.002 1
0.5 0.3 0.4 365 0.6 04 0.5 365 04 0.3 0.3 365
0.0 0.0 0.0 12 0.9 04 0.5 12 0.9 0.4 0.7 12
1,1,1 <0.030 1
t (MTBE) <0.002 1
( 08 1
(
( ) -0.6 -0.8 -0.7 12 -13 -1.9 -16 11 -11 -17 -14 11
5 1 1 1 7 1
1,1 <0.0100 1
) 24.0 140 187 12 244 112 174 12 294 112 19.8 12
V) (50mm
(BOD)
0.0 0.0 0.0 12 0.7 0.0 0.3 12 0.6 0.0 0.3 12
(Cob)
(n/ml)
55.0 49.0 53.0 12 415 255 313 12 420 405 413 12
(8S)
173 146 165 12 7.3 5.7 6.3 12 20 16 18 12




24(2012) )
[ 1 [ [ 1
42 006 42 006 42 006
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ 1 [ 1 [ 1
[ 1 [ [ 1
[1 1 9,306 (nB) [1 ] 4,849 (1rB) [1 I 8,145 (B)
<0.0010 1 <0.0010 1 <0.0010 1
0.0003 1 <0.0002 1 <0.0002 1
<0.001 1 <0.001 1 <0.001 1
<0.050 1 <0.050 1 <0.050 1
1,2
<0.040 1 <0.040 1 <0.040 1
Q@ ) <0010 1 <0010 1 <0.010 1
<0.05 1 <0.05 1 <0.05 1
<0.001 1 <0.001 1 <0.001 1
<0.002 1 <0.002 1 0.005 1
05 0.2 03 65 0.5 0.3 04 365 0.6 0.2 04 365
4.0 1 5.0 1 <2.0 1
1,1,1 <0.030 1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
(
( <1 1 <1 1 <1 1
( ) -0.9 1 -0.8 1 -13 1
170 1 4 1 1 1
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 29.1 12.9 205 12 258 14.4 19.7 12 28.2 10.7 19.1 12
V) (50mm
(BOD)
(CoD)
(n/ml)

(58)




24(2012) )
[ 1 [ 1 [ 1
42 - 006 42 - 007 42 - 007
[ ] 04 - 00 [ ] 01 - 00 [ ] 02 - 00
[ ] [ ] [ ]
[ 1 [ 1 [ 1
[1 1 1,934 (nB) [1 ] 5,509 (nB) [1 I 2,776 (B)
<0.0010 1
<0.0002 1
<0.001 1
<0.050 1
1,2
<0.040 1
@ ) <0.010 1
<0.05 1
<0.001 1 <0.001 1
<0.002 1 <0.002 1
0.4 0.2 0.3 365 03 01 0.2 12 0.3 0.3 0.3 12
5.0 1
1,1,1 <0.030 1
t (MTBE) <0.002 1
(
( <1 1
( ) -09 1
21 1 1 1
1,1 <0.0100 1
) 26.2 114 184 12
V) (50mm
(BOD)
(cop)
(n/ml)
(8S)

10



24(2012) )
[ [ [ 1
42 - 010 42 - 010 42 - 012
[ ] 01 - 00 [ ] 02 - 00 [ ] 01 - 01
[ 1 [ 1 [ 1
[ [ [ ]
[1 1 5,642 (mB) [1 ] 1,936 (mB) [1 ] 5,614 (mB)
1,2
Q@ )
0.7 0.2 0.4 12 0.6 0.2 0.3 12 04 0.2 0.3 365
1,1,1
t (MTBE)
(
(
( )
1,1
() 29.0 80 181 12
V) (50mm )
(BOD)
(CoD)
(n/ml)
(59

11



24(2012) )
[ 1 [ 1 [ 1
42 - 016 42 - 016 42 - 016
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [ ]
[1 1 5,877 (mB) [1 ] (mB) [1 ] 448 ()
1,2
Q@ )
0.002 1
0.008 1
10 0.1 0.4 365 0.5 0.2 0.3 365
1,1,1
t (MTBE)
(
(
( )
2 1
1,1
() 280 80 185 23
V) (50mm
(BOD)
(CoD)
(n/ml)
(59

12



24(2012) )
[ [ 1 [ 1
42 - 018 42 - 021 42 - 021
[ 1 00 - 00 [ ] 01 - 00 [ 1 02 - 00
[ 1 [ 1 [ 1
[ [ 1 [ 1
[1 ] 2,054 () [1 ] 2,800 (m8) 1 ] 700(n8)
1,2
@ )
<04 <0.2 <0.3 12 0.6 04 05 12 05 0.3 0.4 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 226 43 134 12 26.0 8.0 16.5 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

13



24(2012)

1

1,495 (8)

1

5,296 (8)

[1

1 1811(nd)

1,2

<0.0010
0.0005
<0.001
<0.005
<0.0004

Q@

<0.001
<0.006
<0.06
<0.06
<0.001

<0.5

03

<0.4

365

03

<0.002

0.00

01 02
46.0

<0.001

i L i L

36

o

03 0.1 02

365

(MTBE)

<0.002
12

<1
-17

0

1,1

)
w)

(50mm

(BOD)

25.0

7.0

16.9

12

21.0

<0.0005
16.2 184

N N e N N

275 16.6 20.8

/nl)

(58)

(CoD)

14



24(2012) )
[ [ 1 [ 1
42 - 024 42 - 024 42 - 024
[ 1 05 - 00 [ ] 08 - 00 [ ] 11 - 00
[ 1 [ 1 [ 1
[ [ 1 [ 1
[1 ] 2,852 () [1 ] 1,619 (m8) 1 ] 1,867 ()
1,2
@ )
0.3 0.1 0.2 365 0.3 0.1 0.2 365 0.3 0.1 0.2 365
1,1,1
t (MTBE)
(
(
( )
1,1
) 189 11.8 16.2 4 258 184 221 4 209 15.0 17.3 4
uv) (50mm )
(BOD)
(CoD)
(n/ml)

(89)

15



24(2012) )
[ [ 1 [ 1
42 - 028 42 - 028 42 - 028
[ 1 01 - 00 [ 1 02 - 00 [ 1 03 - 00
[ 1 [ 1 [ 1
[ [ 1 [ 1
[1 1 4134(m) [1 ] 331(8) 1 ] 240 (n8)
1,2
@ )
0.7 03 05 365 0.5 0.1 0.3 365 0.7 0.1 0.3 365
1,1,1
t (MTBE)
(
(
( )
1,1
) 30.0 6.0 183 365 29.0 110 19.6 365 30.0 8.0 19.0 365
uv) (50mm )
(BOD)
(coD)
(n/ml)

(89)

16



24(2012)

1

5,098 (8)

82 (n8)

1 7,873(B)

1,2

<0.0015
<0.0002
<0.001
<0.005
<0.0004

Q@

<0.040
<0.010

<0.001

i i

0.6

02

04

365

05

01

03

365

<0.002

08 0.6 0.7
44
<0.030

365

(MTBE)

<0.002
13

<1
-12

2

1,1

)
w)

(50mm

(BOD)

320

9.0

194

365

29.0

110

19.6

365

<0.0100
284 107 191

B

365

/nl)

(58)

(CoD)

17



24(2012)

1

530 (r8)

1

1,687 (n8)

1

1 1899(nB)

1,2

<0.0015
<0.0002
<0.001
<0.005
<0.0004

Q@

<0.040
<0.010

<0.001

e

05

<0.002

03 04
35
<0.030

365

03

02

<0.3

12

04 0.1 02

12

(MTBE)

<0.002
10

<1
-03

3

1,1

)
w)

(50mm

(BOD)

247

<0.0100
151 198

I

365

231

142

19.1

12

240 17.0 20.1

12

/nl)

(58)

(CoD)

18



24(2012) )
[ [ 1 [ 1
42 - 032 42 - 032 42 - 035
[ ] 02 - 00 [ ] 03 - 00 [ ] 01 - 00
[ 1 [ 1 [ 1
[ [ 1 [ 1
[1 1 728 (n8) [ 1 924 (nB) [ 1 748 ()
<0.0010 1
0.0002 1
<0.001 1
<0.005 1
1,2
<0.040 1
@ ) <0.010 1
<0.05 1
<0.001 1
<0.002 1
05 0.1 03 12 03 0.1 0.1 13 04 03 03 365
2.0 1
1,1,1 <0.030 1
t (MTBE) <0.002 1
(
( <1 1
( ) -05 1
21 1
1,1 <0.0100 1
) 310 2.0 183 12 27.0 130 194 13
(W) (50mm )
(BOD)
(CoD)
(n/ml)
(SS)

19



24(2012) )
[ 1 [ [ 1
42 035 42 035 42 035
[ ] 02 - 00 [ ] 03 - 00 [ 1 04 - 00
[ 1 [ 1 [ 1
[ 1 [ [ 1
[1 1 154 (nB) [1 ] 119(nB) [1 I 488 (m8)
<0.0010 1 <0.0010 1 <0.0010 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
<0.040 1 <0.040 1 <0.040 1
Q@ ) <0010 1 <0010 1 <0.010 1
0.05 1 <0.05 1 <0.05 1
<0.001 1 <0.001 1 <0.001 1
<0.002 1 <0.002 1 <0.002 1
04 03 03 365 0.4 0.3 0.3 365 04 0.2 0.3 365
5.0 1 5.0 1 3.0 1
1,1,1 <0.030 1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
(
( <1 1 <1 1 <1 1
( ) -18 1 -0.9 1 -0.9 1
24 1 4 1 34 1
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 28.0 11.0 184 12 28.0 12.0 194 12 28.0 7.0 18.0 12
V) (50mm
(BOD)
(CoD)
(n/ml)
(89)

20



24(2012) )
[ 1 [ [ 1
42 - 035 42 - 036 42 - 036
[ ] 05 - 00 [ ] 01 - 00 [ ] 02 - 00
[ ] [ ] [ ]
[ 1 [ [ 1
[1 1 359 (mB) [1 ] 1,185(nB) [1 I 170(n8)
<0.0010 1
0.0003 1
<0.001 1
<0.005 1
1,2
<0.040 1
@ ) <0.010 1
<0.05 1
<0.001 1
<0.002 1
0.4 0.2 0.3 365 0.4 <01 <03 12 04 0.1 <0.3 12
5.0 1
1,1,1 <0.030 1
t (MTBE) <0.002 1
(
( <1 1
( ) -0.7 1
17 1
1,1 <0.0100 1
) 28.0 10.0 19.3 12 28.0 14.0 20.1 12 28.0 10.0 19.3 12
V) (50mm
(BOD)
(cop)
(n/ml)
(8S)

21



24(2012) )
[ [ 1 [ 1
42 - 036 42 - 037 42 - 037
[ 1 03 - 00 [ 1 04 - 00 [ 1 05 - 00
[ 1 [ 1 [ 1
[ [ 1 [ 1
[1 ] 409 (n8) [1 ] 738(mB) 1 ] 235(mB)
1,2
@ )
05 0.1 <0.3 12 0.6 0.1 0.3 365 0.6 03 04 365
1,1,1
t (MTBE)
(
(
( )
1,1
) 28.0 12.0 <19.3 12 335 104 19.3 12 235 15.0 20.0 12
uv) (50mm )
(BOD)
(coD)
(n/ml)

(89)

22



24(2012) )
[ ] [ ] [
42 037 42 038 42 - 039
[ ] 06 - 00 [ ] 01 - 00 [ ] 01 - 00
[ ] [ ] [ ]
[ 1 [ 1 [
[1 1 547 (B) [1 ] 2,329(mB) [1 ] 78 (mB)
<0.0015 <0.0015 <0.0015 4
<0.0002 <0.0002 <0.0002 4
<0.001 <0.001 <0.001 4
<0.005 <0.005 <0.005 12
1,2 <0.0004 <0.0004 <0.0004 4
<0.040 <0.040 <0.040 4
Q@ ) <0.010 <0.010 <0.010 2
<0.06 <0.06 <0.06 4
<0.001 <0.001 <0.001 4
<0.002 <0.002 <0.002 4
0.6 0.3 0.4 365 <0.6 03 <05 365 0.6 0.4 0.5 12
33 0.8 19 12
1,1,1 <0.030 <0.030 <0.030 4
t (MTBE) <0.002 <0.002 <0.002 4
( 25 0.2 0.9 12
( 0 0 0 12
( ) -06 -09 -08 4
100 12 39 4
1,1 <0.0040 1 <0.0100 <0.0100 <0.0100 4
) 28.8 9.8 20.3 18 <31.0 9.0 <19.2 365 26.6 9.9 183 12
V) (50mm
(BOD)
23 0.2 12 12
(CoD)
(n/nml)
68.1 349 52.8 12
(8S)

23



24(2012) )
[ ] [ ] [
42 - 039 42 - 039 42 - 039
[ ] 02 - 00 [ ] 03 - 00 [ ] 04 - 00
[ ] [ ] [ ]
[ 1 [ 1 [
[1 1 86 (mB) [1 69 (nB) [1 ] 138(rB)
<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
2 ) <0.010 <0.010 <0.010 2 <0.010 <0.010 <0.010 2 <0.010 <0.010 <0.010 2
<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 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
<0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4
0.6 0.3 0.5 12 0.6 05 0.5 12 0.6 0.5 0.5 12
27 05 17 12 33 0.7 21 12 26 <0.1 13 12
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
( 14 05 0.9 12 14 0.2 0.6 12 20 0.4 0.9 12
( 0 0 0 12 0 0 0 12 0 0 0 12
( ) -06 -10 -09 4 -13 -15 -14 4 -05 -09 -0.7 4
10 4 8 4 6 0 2 4 20 2 12 4
1,1 <0.0100 <0.0100 <0.0100 4 <0.0100 <0.0100 <0.0100 4 <0.0100 <0.0100 <0.0100 4
) 24.6 102 174 12 29.3 103 193 12 29.7 104 19.8 12
V) (50mm
(BOD)
23 0.0 12 12 29 03 17 12 20 0.0 0.8 12
(CoD)
(n/nml)
531 344 439 12 401 326 36.4 12 62.6 383 49.4 12
(8S)

24



24(2012) )
[ ] [ ] [
42 - 039 42 039 42 - 039
[ ] 05 - 00 [ ] 06 - 00 [ ] 08 - 00
[ ] [ [ ]
[ 1 [ 1 [
1 ] 230 () [ ] (n8) [1 ] 575 ()
<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
<0.001 <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
1,2 <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
2 ) <0.010 <0.010 <0.010 2 <0.010 <0.010 <0.010 2
<0.06 <0.06 <0.06 4 <0.06 <0.06 <0.06 4
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
<0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4
0.6 0.4 0.5 12 0.6 0.4 0.5 12
38 <0.1 14 12 3.6 16 24 12
1,1,1 <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
( 26 0.2 0.7 12 20 0.4 0.8 12
( 0 0 0 12 0 0 0 12
( ) -04 -09 -06 4 -07 -11 -1.0 4
40 6 18 4 1 0 0 4
1,1 <0.0100 <0.0100 <0.0100 4 <0.0100 <0.0100 <0.0100 4
) 24.0 131 188 12 29.8 107 199 12
V) (50mm
(BOD)
31 0.0 0.9 12 3.0 0.8 17 12
(CoD)
(n/nml)
57.1 394 48.3 12 61.3 414 50.9 12
(8S)

25



24(2012) )
[ ] [ [ ]
42 - 039 42 041 42 041
[ ] 09 - 00 [ ] 01 - 00 [ ] 02 - 00
[ ] [ ] [ ]
[ 1 [ [ ]
[1 1 1,427 (B) [1 ] 462 (n8) [1 ] 740(nB)
<0.0015 <0.0015 <0.0015 4
<0.0002 <0.0002 <0.0002 4
<0.001 <0.001 <0.001 4
<0.005 <0.005 <0.005 12
1,2 <0.0004 <0.0004 <0.0004 4
<0.040 <0.040 <0.040 4
@ ) <0.010 <0010 <0.010 2
<0.06 <0.06 <0.06 4
<0.001 <0.001 <0.001 4
0.002 <0.002 <0.002 4
0.6 0.3 0.4 12 <04 <02 0.2 12 0.3 <02 0.2 12
6.5 17 3.6 12
1,1,1 <0.030 <0.030 <0.030 4
t (MTBE) <0.002 <0.002 <0.002 4
( 12 0.4 0.8 12
( 0 0 0 12
( ) -12 -16 -14 4
2 0 0 4
1,1 <0.0100 <0.0100 <0.0100 4
) 312 102 205 12 29.0 120 19.7 12 270 115 187 12
V) (50mm
(BOD)
5.9 10 3.0 12
(CoD)
(n/nml)
52.8 288 44.1 12
(8S)

26



24(2012) )
[ [ [ 1
42 - 041 42 - 042 42 - 042
[ ] 03 - 00 [ ] 01 - 00 [ 1 02 - 00
[ 1 [ 1 [ 1
[ [ [ 1
1 1 476 () 1 1 3,444 (nB) 1 ] 491 ()
1,2
@ )
<04 0.2 <0.3 12 1.0 04 09 365 1.0 0.3 05 365
1,1,1
t (MTBE)
(
(
( )
1,1
) 29.0 110 192 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

27



24(2012)

[ [ [ ]
42 - 042 42 - 042 42 - 043
[ ] 03 - 00 [ ] 04 - 00 [ ] 01 - 00
[ ] [ ] [ ]
[ [ [ 1
[1 1 49 () [1 ] 159 (B) [1 ] 405 ()
<0.0010 1
<0.0002 1
<0.001 1
<0.005 1
1,2
<0.040 1
@ ) <0.010 1
<0.05 1
<0.001 1
<0.002 1
10 0.2 0.5 365 10 0.2 0.2 365 04 0.2 0.3 365
<2.0 1
1,1,1 <0.030 1
t (MTBE) <0.002 1
(
( <1 1
( ) -0.8 1
3 1
1,1 <0.0100 1
() 249 126 185 12
(W) (50mm
(BOD)
(Cob)
(n/ml)
(89)

28



24(2012) )
[ 1 [ [ 1
42 043 42 043 42 043
[ ] 02 - 00 [ ] 03 - 00 [ 1 04 - 00
[ [ 1 [
[ 1 [ [ 1
[1 1 773 (B) [1 ] 986 (1mB) [1 I 2,270 (nB)
<0.0010 1 <0.0010 1 <0.0010 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
<0.040 1 <0.040 1 <0.040 1
Q@ ) <0010 1 <0010 1 <0.010 1
<0.05 1 <0.05 1 <0.05 1
<0.001 1 <0.001 1 <0.001 1
<0.002 1 <0.002 1 <0.002 1
04 0.2 03 365 0.4 0.2 0.3 365 0.5 0.2 0.3 365
3.0 1 4.0 1 3.0 1
1,1,1 <0.030 1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
(
( <1 1 <1 1 <1 1
( ) -0.6 1 -1.0 1 -11 1
9 1 2 1 10 1
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 213 15.9 185 12 248 13.6 189 12 26.8 124 195 12
V) (50mm
(BOD)
(CoD)
(n/ml)
(89)

29



24(2012) )
[ 1 [ [ 1
42 043 42 043 42 043
[ ] 05 - 00 [ ] 06 - 00 [ ] 07 - 00
[ 1 [ 1 [ 1
[ 1 [ [ 1
[1 1 295 (nB) [1 ] 133(nmB) [1 I 111(nB)
<0.0010 1 <0.0010 1 <0.0010 1
<0.0002 1 <0.0002 1 0.0003 1
<0.001 1 <0.001 1 <0.001 1
<0.005 1 <0.005 1 <0.005 1
1,2
<0.040 1 <0.040 1 <0.040 1
Q@ ) <0010 1 <0010 1 <0.010 1
<0.05 1 <0.05 1 <0.05 1
<0.001 1 <0.001 1 <0.001 1
<0.002 1 <0.002 1 <0.002 1
05 0.2 03 365 0.4 0.2 0.3 365 04 0.2 0.3 365
3.0 1 20 1 4.0 1
1,1,1 <0.030 1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
(
( <1 1 <1 1 <1 1
( ) -0.6 1 -0.6 1 -0.6 1
11 1 3 1 2 1
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 24.6 14.2 194 12 272 11.2 194 12 28.3 10.2 195 12
V) (50mm
(BOD)
(CoD)
(n/ml)
(89)

30



24(2012) )
[ [ 1 [ 1
42 - 044 42 - 044 42 - 044
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ 1 [ 1 [ 1
[ [ 1 [ 1
1 1 1,457 (m8) 1 1 755(mB) 1 ] 364 (mB)
1,2
@ )
0.4 0.2 0.3 12 0.3 <0.2 <0.3 12 <0.3 <0.2 <0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 245 14.0 19.6 12 29.0 11.0 19.0 12 285 10.0 182 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)

(89)

31



24(2012)

[ 1 [ 1 [ 1
42 - 045 42 - 045 42 - 045
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
[1 1 () [1 1 () [1 1 1,689 (mB)
1,2
@ )
0.7 0.3 05 365
1,1,1
t (MTBE)
(
(
( )
1,1
)
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

32



24(2012)

(m8)

(m8)

(m8)

1,2
@ )
1,1,1
t (MTBE)
(
(
( )
1,1
)
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

33



24(2012)

[ 1 [ [ 1
42 - 048 42 - 048 42 - 048
[ 1 05 - 00 [ ] 06 - 00 [ 1 07 - 00
[ 1 [ 1 [ 1
[ 1 [ [ 1
[1 1 () [1 1 156 (B) [1 1 (mB)
1,2
@ )
0.7 0.2 0.4 365
1,1,1
t (MTBE)
(
(
( )
1,1
)
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

34



24(2012)

[ [ [ 1
42 - 048 42 - 048 42 - 048
[ ] 08 - 00 [ 1 09 - 00 [ ] 10 - 00
[ 1 [ 1 [ 1
[ [ [ 1
1 1 273 (nB) [1 ] 180(m8) 1 ] 314(mB)
1,2
@ )
05 0.2 0.4 365 0.8 0.2 0.3 365 0.6 0.2 0.4 365
1,1,1
t (MTBE)
(
(
( )
1,1
)
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

35



24(2012)

[ [ ] [
42 - 048 42 - 049 42 - 049
[ ] 11 - 00 [ ] 01 - 00 [ ] 02 - 00
[ ] [ ] [ ]
[ [ 1 [
[1 1 1,495 (mB) [1 ] 209 (n8) [1 ] 805 (B)
<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
<0.001 <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
1,2 <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
2 ) <0.010 <0.010 <0.010 2 <0.010 <0.010 <0.010 2
<0.06 <0.06 <0.06 4 <0.06 <0.06 <0.06 4
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
<0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4
0.7 0.3 0.5 365 0.8 03 0.6 12 0.9 0.3 0.6 12
41 0.9 22 12 34 0.8 16 12
1,1,1 <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
( 16 0.2 0.6 12 10 03 0.6 12
( 0 0 0 12 0 0 0 12
( ) -16 -18 -17 4 -12 -33 -19 4
1 0 0 4 0 0 0 4
1,1 <0.0100 <0.0100 <0.0100 4 <0.0100 <0.0100 <0.0100 4
) 233 112 171 12 279 10.0 189 12
V) (50mm
(BOD)
7.9 0.7 25 12 158 0.6 25 12
(CoD)
(n/nml)
30.0 134 26.1 12 39.7 58 29.7 12
(8S)
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24(2012) )
[ ] [ ] [
42 - 049 42 - 049 42 - 049
[ ] 03 - 00 [ ] 04 - 00 [ ] 05 - 00
[ ] [ ] [ ]
[ 1 [ 1 [
[1 1 1,126 (mB) [1 ] 177 (mB) [1 ] 21 (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 <0.0002 <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
2 ) <0.010 <0.010 <0.010 2 <0.010 <0.010 <0.010 2 <0.010 <0.010 <0.010 2
<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 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
<0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4 0.004 <0.002 <0.002 4
0.8 0.3 0.6 12 0.8 03 0.6 12 0.6 0.1 04 12
4.2 14 2.6 12 48 1.0 25 12 2.8 05 15 12
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 <0.020 <0.020 <0.020 4 <0.002 <0.002 <0.002 4
( 15 03 0.7 12 18 0.2 0.6 12 29 03 0.7 12
( 0 0 0 12 0 0 0 12 0 0 0 12
( ) -23 -25 -24 4 -11 -1.2 -11 4 -16 -3.7 -31 4
0 0 0 4 3 0 1 4 0 0 0 4
1,1 <0.0100 <0.0100 <0.0100 4 <0.0100 <0.0100 <0.0100 4 <0.0100 <0.0100 <0.0100 4
) 27.6 9.9 184 12 26.1 114 18.1 12 273 6.4 16.2 12
V) (50mm
(BOD)
9.2 13 3.0 12 184 03 33 12 4.9 0.3 18 12
(CoD)
(n/nml)
227 12.0 16.3 12 484 36.5 44.0 12 289 45 7.9 12
(8S)

37



24(2012) )
[ ] [ ] [ ]
42 - 049 42 - 049 42 050
[ ] 06 - 00 [ ] 07 - 00 [ ] 01 - 00
[ ] [ ] [
[ 1 [ 1 [ ]
[1 1 80 (mB) [1 ] 386(nB) [1 ] 1,036 (mB)
<0.0015 <0.0015 <0.0015 2 <0.0015 <0.0015 <0.0015 4 <0.0010 1
<0.0002 <0.0002 <0.0002 2 <0.0002 <0.0002 <0.0002 4 <0.0002 1
<0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 4 <0.001 1
<0.005 <0.005 <0.005 4 <0.005 <0.005 <0.005 12 <0.005 1
1,2 <0.0004 1 <0.0004 <0.0004 <0.0004 4
<0.040 1 <0.040 <0.040 <0.040 4 <0.040 1
2 ) <0.010 <0.010 <0.010 2 <0.010 1
<0.06 1 <0.06 <0.06 <0.06 4 <0.05 1
<0.001 1 <0.001 <0.001 <0.001 4 <0.001 1
<0.002 1 0.003 <0.002 <0.002 4 <0.002 1
0.7 0.2 0.4 4 0.8 01 0.5 12 04 0.2 0.3 365
33 21 2.6 4 4.0 11 22 12 5.0 1
1,1,1 <0.030 1 <0.030 <0.030 <0.030 4 <0.030 1
t (MTBE) <0.002 1 <0.002 <0.002 <0.002 4 <0.002 1
( 0.8 03 0.6 4 12 0.2 0.5 12
( 0 0 0 4 0 0 0 12 <1 1
( ) -17 -20 -18 2 -28 -33 -31 4 -16 1
1 1 0 0 0 4 2 1
1,1 <0.0100 1 <0.0100 <0.0100 <0.0100 4 <0.0100 1
) 255 191 21.6 4 26.9 101 18.0 12 28.8 122 199 12
V) (50mm
(BOD)
3.0 20 24 4 57 11 25 12
(CoD)
(n/nml)
29.0 208 237 4 119 6.7 8.8 12
(8S)
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24(2012) )
[ 1 [ [ 1
42 050 42 050 42 050
[ ] 02 - 00 [ ] 03 - 00 [ 1 04 - 00
[ 1 [ 1 [
[ 1 [ [ 1
[1 1 489 (mB) [1 ] 129(nB) [1 I 155 (nB)
<0.0010 1 <0.0010 1 <0.0010 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
<0.040 1 <0.040 1 <0.040 1
Q@ ) <0010 1 <0010 1 <0.010 1
<0.05 1 <0.05 1 <0.05 1
<0.001 1 <0.001 1 <0.001 1
<0.002 1 <0.002 1 <0.002 1
04 0.2 04 365 0.4 0.2 0.3 365 04 03 04 365
5.0 1 3.0 1 3.0 1
1,1,1 <0.030 1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
(
( <1 1 <1 1 <1 1
( ) -0.9 1 -04 1 -13 1
2 1 3 1 6 1
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 28.7 9.9 18.7 12 30.3 79 183 12 30.3 10.1 20.2 12
V) (50mm
(BOD)
(CoD)
(n/ml)
(89)

39



24(2012) )
[ 1 [ [ 1
42 050 42 050 42 050
[ ] 06 - 00 [ ] 07 - 00 [ ] 08 - 00
[ 1 [ 1 [
[ 1 [ [ 1
[1 1 203 (B) [1 ] 130(nB) [1 I 91 (B)
<0.0010 1 <0.0010 1 <0.0010 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
<0.040 1 <0.040 1 <0.040 1
Q@ ) <0010 1 <0010 1 <0.010 1
<0.05 1 <0.05 1 <0.05 1
<0.001 1 <0.001 1 <0.001 1
<0.002 1 <0.002 1 <0.002 1
04 0.2 03 365 0.4 0.2 0.3 365 04 0.2 0.3 365
4.0 1 7.0 1 3.0 1
1,1,1 <0.030 1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
(
( <1 1 <1 1 <1 1
( ) -0.6 1 -1.0 1 -0.2 1
8 1 14 1 18 1
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 25.7 11.6 185 12 222 14.6 183 12 26.6 12.2 189 12
V) (50mm
(BOD)
(CoD)
(n/ml)
(89)

40



24(2012) )
[ 1 [ [ 1
42 050 42 051 42 051
[ ] 09 - 00 [ ] 01 - 00 [ ] 02 - 01
[ 1 [ 1 [ 1
[ 1 [ [ 1
[1 1 81 (B) [1 ] 910(B) [1 I 180(nB)
<0.0010 1 <0.0010 1 <0.0010 1
<0.0002 1 0.0004 1 0.0005 1
<0.001 1 <0.001 1 <0.001 1
<0.005 1 <0.005 1 <0.005 1
1,2
<0.040 1 <0.040 1 <0.040 1
Q@ ) <0010 1 <0010 1 <0.010 1
<0.05 1 <0.05 1 <0.05 1
<0.001 1 <0.001 1 <0.001 1
<0.002 1 <0.002 1 <0.002 1
05 0.2 03 365 0.4 0.2 0.3 365 0.5 0.2 0.3 365
3.0 1 3.0 1 4.0 1
1,1,1 <0.030 1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
(
( <1 1 <1 1 <1 1
( ) -13 1 -0.6 1 -10 1
21 1 2 1 7 1
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 323 9.8 19.6 12 285 9.0 188 12 30.0 115 20.3 12
V) (50mm
(BOD)
(CoD)
(n/ml)
(89)

41



24(2012) )
[ ] [ [ 1
42 - 051 42 - 051 -
[ 1 02 - 02 [ 1 03 - 00 [ 1 -
[ 1 [ 1 [ 1
[ ] [ [ ]
[1 1 345 (n8) [1 1 146 (8) [1 1 (mB)
<0.0010 1 <0.0010 1
0.0002 1 <0.0002 1
<0.001 1 <0.001 1
<0.005 1 <0.005 1
1,2
<0.040 1 <0.040 1
Q@ ) <0.010 1 <0.010 1
<0.05 1 <0.05 1
<0.001 1 <0.001 1
<0.002 1 <0.002 1
0.4 0.2 0.3 365 04 0.2 0.3 365
30 1 <20 1
1,1,1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1
(
( <1 1 <1 1
( ) -1.0 1 -0.8 1
120 1 7 1
1,1 <0.0100 1 <0.0100 1
( ) 25.0 155 19.8 12 285 11.0 19.2 12
V) (50mm
(BOD)
(coD)
(n/nl)
(SS)
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