24(2012) )
[ ] [ ]
22 001 22 001 22 001
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ ] [ ] [
[ 1 [ [ ]
[1 1 14,011 (mB) [1 ] 7,100 (mB) [1 ] 2,405 (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
<0.007 1 <0.005 1 <0.005 1
1,2 <0.0004 1 <0.0004 1 <0.0004 1
<0.020 1 <0.040 1 <0.040 1
@ ) <0.010 1 <0.010 1 <0.010 1
<0.10 1 <0.06 1 <0.10 1
<0.10 1 <0.10 1 <0.10 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.002 1 <0.002 1
0.4 0.3 0.3 12 04 02 0.3 12 04 0.2 0.3 12
70 1 4.0 1 30 1
1,1,1 <0.030 1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( <0.5 1 <0.5 1 10 1
( <1 1 <1 1 <1 1
( ) <06 1 -10 1 -1.2 1
0 1 4 1 0 1
1,1 <0.0020 1 <0.0100 1 <0.0100 1
) 185 125 179 12 188 110 157 14 210 9.0 156 12
V) (50mm
(BOD)
(CoD)
(n/nml)

(58)




24(2012) )
[ ] [ ]
22 001 22 001 22 001
[ ] 04 - 00 [ ] 05 - 00 [ ] 06 - 00
[ ] [ ] [ ]
[ 1 [ [ ]
[1 1 810 (nB) [1 ] 1,529 (mB) [1 ] 625 (B)
<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
<0.040 1 <0.040 1 <0.040 1
@ ) <0.010 1 <0.010 1 <0.010 1
<0.06 1 <0.06 1 <0.06 1
<0.10 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
0.3 0.2 0.2 12 03 02 0.2 12 0.3 0.2 0.2 12
3.0 1 4.0 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
( <0.5 1 0.7 1 <0.5 1
( <1 1 <1 1 <1 1
( ) -06 1 11 1 -10 1
0 1 0 1 0 1
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 175 145 155 13 147 127 139 12 155 136 148 12
V) (50mm
(BOD)
(CoD)
(n/nml)

(58)




24(2012)

[ [ ]
22 001 22 001 22 001
[ ] 07 - 00 [ ] 08 - 00 [ ] 11 - 00
[ ] [ ] [ ]
[ [ [ ]
[1 1 200 (mB) [1 ] 331(nB) [1 ] 312(nB)
<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 <0.007 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
<0.06 1 <0.10 1 <0.10 1
<0.06 1 <0.10 1 <0.10 1
<0.001 1 <0.001 1 <0.001 1
<0.002 1 <0.002 1 <0.002 1
0.3 0.2 0.2 12 03 02 0.2 12 0.3 0.2 0.2 12
5.0 1 5.0 1 5.0 1
1,1,1 <0.030 1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( <0.5 1 0.5 1 <0.5 1
( <1 1 <1 1 <1 1
( ) -0.7 1 -0.7 1 -08 1
1 1 0 1 1 1
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 253 143 158 12 155 127 143 12 178 15.0 16.6 12
V) (50mm
(BOD)
(CoD)
(n/nml)

(58)




24(2012)

[ [ [ ]
22 001 22 001 22 001
[ ] 12 - 00 [ ] 13- 01 [ ] 14 - 00
[ ] [ ] [ ]
[ [ [ ]
1 1 1020 (n®) [ ] (n8) [1 ] 682 ()
<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
<0.007 1 <0.007 1 <0.007 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
<0.10 1 <0.10 1 <0.10 1
<0.10 1 <0.10 1 <0.10 1
<0.001 1 <0.001 1 <0.001 1
<0.002 1 <0.002 1 <0.002 1
0.4 0.2 0.3 12 03 02 0.2 12 04 0.2 0.3 12
5.0 1 4.0 1 30 1
1,1,1 <0.030 1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( <0.5 1 <0.5 1 <0.5 1
( <1 1 <1 1 <1 1
( ) -09 1 -0.9 1 -12 1
10 1 0 1 0 1
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 232 113 182 12 253 128 19.0 12 16.1 9.5 137 12
V) (50mm
(BOD)
(CoD)
(n/nml)

(58)




24(2012)

1 10 ()

(m8)

(m8)

1,2

<0.0015
<0.0002
<0.001
<0.007
<0.0004

@

<0.040
<0.010
<0.10
<0.10
<0.001

I I

04

<0.002

02 02
3.0
<0.030

(MTBE)

<0.002
<05
<1
-10

I

1,1

)
w)y

(50mm

(BOD)

16.6

<0.0100
133 152

[N

(n/ml)

(89)

(CoD)




24(2012) )
[ ] [ ]
22 - 001 22 - 002 22 - 002
[ ] 26 - 00 [ ] 01 - 00 [ ] 03 - 00
[ ] [ ] [ ]
[ 1 [ [ ]
1 ] (n8) [ 1 1162 () [1 1 2345(m8)
<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 <0.0004 1 <0.0004 1
<0.020 1 <0.002 1
Q@ ) <0.010 1 <0.010 1
<0.001 1 <0.001 1
<0.002 1 <0.002 1
0.00 1 0.00 1
04 0.2 03 12 04 0.1 0.2 12
6.0 1 <2.0 1
1,1,1 <0.003 1 <0.300 1
t (MTBE) <0.002 1 <0.002 1
(
( <1 1 <1 1
( ) -20 1 -0.6 1
0 1 0 1
1,1 <0.0100 1 <0.0100 1
) 29.0 8.0 179 12 250 82 16.9 12
V) (50mm
(BOD)
(cop)
(n/ml)

(58)




24(2012) )
[ ] [ ]
22 002 22 002 22 002
[ ] 04 - 00 [ ] 05 - 00 [ ] 06 - 00
[ ] [ ] [
[ 1 [ [ ]
[1 1 716 (mB) [1 ] 700(nB) [1 ] 610(nB)
<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 <0.001 1 <0.010 1
<0.001 1 <0.001 1 <0.001 1
<0.002 1 <0.002 1 <0.002 1
0.2 1 <03 1 0.2 0.1 0.1 12
<2.0 1 <2.0 1 20 1
1,1,1 <0.003 1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( 06 1 07 1
( <1 1 <1 1 <1 1
( ) -09 1 -12 1 -19 1
0 1 0 1
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 30.0 7.8 192 12 26.5 8.2 175 4 210 152 170 12
V) (50mm
(BOD)
(CoD)
(n/nml)

(58)




24(2012)

1

752 ()

1

6,570 (8)

[1

] 517 (m8)

1,2

<0.0015
<0.0002
<0.001
<0.005
<0.0004

Q@

<0.020
<0.010

<0.001

e

04

0.1

<0.002

04
<20.0
<0.030

12

02

01

02

365

04 0.1 02

365

(MTBE)

<0.002

<1
-1.9
110

-

1,1

)
w)

(50mm

(BOD)

31.0

9.5

0.0100
194

Pk e

182

140

164

12

270 118 194

12

/nl)

(58)

(CoD)




24(2012)

[ 1 [ [ 1
22 - 005 22 - 005 22 - 005
[ 1 04 - 04 [ ] 05 - 05 [ ] 06 - 06
[ 1 [ 1 [ 1
[ [ [ 1
1 1 1,896 (M) [1 ] 77 (nB) 1 ] 2,338(mB)
1,2
@ )
0.4 0.1 0.2 365 0.3 0.1 0.2 168 0.2 0.1 0.2 365
1,1,1
t (MTBE)
(
(
( )
1,1
) 216 79 16.6 12 20.1 16.0 185 6 26.0 10.3 188 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)

(89)




24(2012)

[ 1 [ [ 1
22 - 005 22 - 005 22 - 005
[ 1 07 - o7 [ ] 08 - 08 [ ] 09 - 09
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 1,099 () [1 ] 1,671(m8) 1 1 14334(mB)
1,2
@ )
0.4 0.1 0.2 365 0.3 0.1 0.2 365 0.4 0.2 03 365
1,1,1
t (MTBE)
(
(
( )
1,1
( ) 175 11.2 144 12 20.2 13.8 17.2 12 215 13.0 16.8 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

10



24(2012)

[ 1 [ [ 1
22 - 005 22 - 005 22 - 005
[ ] 10 - 10 [ ] 11 -1 [ 1 12 - 12
[ 1 [ 1 [ 1
[ [ [ 1
1 1 110 (n8) 1 1 1,291 (n8) 1 ] 1,174 (n8)
1,2
@ )
0.4 0.1 0.2 365 04 0.2 0.3 365 0.4 0.2 03 365
1,1,1
t (MTBE)
(
(
( )
1,1
) 199 11.0 15.9 12 251 8.9 159 12 22.8 13.0 183 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

11



24(2012)

[ 1 [ [ 1
22 - 005 22 - 005 22 - 005
[ ] 13 - 13 [ ] 14 - 14 [ ] 15 - 15
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 430 (mB) [1 ] 1,586 (m8) 1 ] 262 (n8)
1,2
@ )
0.3 0.1 0.2 365 04 0.1 0.2 365 0.4 0.1 0.2 365
1,1,1
t (MTBE)
(
(
( )
1,1
( ) 255 114 184 12 18.0 12.1 155 12 22.2 12.2 174 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

12



24(2012)

[ 1 [ [ 1
22 - 005 22 - 005 22 - 005
[ 1 16 - 16 [ 1 17 - 17 [ ] 18 - 18
[ 1 [ 1 [ 1
[ [ [ 1
[1 1 552 (B) [1 1 71 () [1 1 (mB)
1,2
@ )
0.4 0.1 0.2 365 0.3 0.1 0.2 365
1,1,1
t (MTBE)
(
(
( )
1,1
) 185 140 16.3 12 235 93 169 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

13



24(2012) )
[ 1 1 [
22 005 22 - 006 22 - 006
[ ] 19 - 19 [ ] 01 - 00 [ ] 02 - 00
[ [ 1 [ 1
[ 1 [ 1 [
[1 1 (mB) [1 1 108,359 (nB) [1 I 43,681 (8)
<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
<0.001 <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 <0.0004 <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
@ )
0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
0.006 <0.002 0.003 2 <0.002 <0.002 <0.002 2
0.4 0.2 04 14 04 03 0.3 13
3.0 25 28 2 31 2.6 29 2
1,1,1 <0.030 <0.030 <0.030 2 <0.030 <0.030 <0.030 2
t (MTBE) <0.002 <0.002 <0.002 2 <0.002 <0.002 <0.002 2
(
( <1 <1 <1 2 <1 <1 <1 2
( ) -12 -15 -14 2 -1.0 -13 -1.2 2
<200 <200 <200 3 <200 <200 <200 2
1,1 <0.0100 <0.0100 <0.0100 2 <0.0100 <0.0100 <0.0100 2
) 295 10.5 211 14 30.8 112 211 13
V) (50mm
(BOD)
(CoD)
(n/ml)
(89)

14



24(2012)

[ 1 [
22 - 006 22 - 006 22 - 006
[ ] 03 - 00 [ ] 04 - 00 [ ] 05 - 02
[ ] [ ] [ ]
[ [ 1 [
[1 1 22,678 (mB) [1 ] 24,404(rB) [1 I 2,501 (B)
<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
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 2 0.001 <0.001 <0.001 <0.001 <0.001 <0.001 2
0.004 0.002 0.003 2 0.005 <0.002 0.003 <0.002 <0.002 <0.002 2
<0.01 1
05 03 0.4 12 0.6 04 05 13 0.4 03 0.4 12
27 22 25 2 26 18 22 2 24 21 23 2
1,1,1 <0.030 <0.030 <0.030 2 <0.030 <0.030 <0.030 2 <0.030 <0.030 <0.030 2
t (MTBE) <0.002 <0.002 <0.002 2 <0.002 <0.002 <0.002 2 <0.002 <0.002 <0.002 2
(
( <1 <1 <1 2 <1 <1 <1 2 <1 <1 <1 2
( ) -13 -16 -15 2 -12 -16 -14 2 -0.8 -0.9 -0.9 2
<200 <200 <200 2 <200 <200 <200 2 <200 <200 <200 2
1,1 <0.0100 <0.0100 <0.0100 2 <0.0100 <0.0100 <0.0100 2 <0.0100 <0.0100 <0.0100 2
) 29.5 9.5 18.8 12 30.7 75 19.1 13 220 13.0 174 12
V) (50mm
(BOD)
(cop)
(n/ml)
(8S)

15



24(2012) )
[ 1 [
22 - 006 22 - 006 22 - 006
[ ] 05 - 03 [ ] 05 - 04 [ ] 05 - 05
[ ] [ ] [ ]
[ 1 [ [
[1 1 585 (nB) [1 ] 2,034 () [1 I 5,542 (B)
<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
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 2 0.002 0.001 0.002 <0.001 <0.001 <0.001 2
<0.002 <0.002 <0.002 2 0.007 0.003 0.005 <0.002 <0.002 <0.002 2
<0.01 1 <0.01 1
0.4 03 0.4 12 04 02 0.4 14 0.4 03 0.3 12
33 3.0 32 2 19 19 1.9 2 22 22 22 2
1,1,1 <0.030 <0.030 <0.030 2 <0.030 <0.030 <0.030 2 <0.030 <0.030 <0.030 2
t (MTBE) <0.002 <0.002 <0.002 2 <0.002 <0.002 <0.002 2 <0.002 <0.002 <0.002 2
(
( <1 <1 <1 2 <1 <1 <1 2 <1 <1 <1 2
( ) -1.0 -12 -11 2 -12 -14 -13 2 -0.8 -1.0 -0.9 2
<200 <200 <200 2 <200 <200 <200 2 <200 <200 <200 2
1,1 <0.0100 <0.0100 <0.0100 2 <0.0100 <0.0100 <0.0100 2 <0.0100 <0.0100 <0.0100 2
) 225 9.5 17.0 12 29.0 9.0 19.7 14 27.0 9.5 17.9 12
V) (50mm
(BOD)
(cop)
(n/ml)
(8S)

16



24(2012) )
[ 1 [
22 - 006 22 - 006 22 - 006
[ ] 05 - 06 [ ] 05 - 07 [ ] 05 - 08
[ ] [ ] [ ]
[ 1 [ [
[1 1 3,019 (mB) [1 ] 3,551 (rB) [1 I 195(nB)
<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
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 2 <0.001 <0.001 <0.001 2 0.002 0.001 0.002
<0.002 <0.002 <0.002 2 <0.002 <0.002 <0.002 2 0.006 0.003 0.005
<0.01 1 <0.01 1
0.4 0.2 03 13 04 03 03 13 0.4 03 0.4 12
26 25 2.6 2 71 6.0 6.6 2 18 16 17 2
1,1,1 <0.030 <0.030 <0.030 2 <0.030 <0.030 <0.030 2 <0.030 <0.030 <0.030 2
t (MTBE) <0.002 <0.002 <0.002 2 <0.002 <0.002 <0.002 2 <0.002 <0.002 <0.002 2
(
( <1 <1 <1 2 <1 <1 <1 2 <1 <1 <1 2
( ) -10 -12 -11 2 -1.0 -11 -11 2 -12 -12 -1.2 2
<200 <200 <200 2 <200 <200 <200 2 <200 <200 <200 2
1,1 <0.0100 <0.0100 <0.0100 2 <0.0100 <0.0100 <0.0100 2 <0.0100 <0.0100 <0.0100 2
) 27.0 8.0 175 13 255 7.0 18.0 13 31.0 7.0 17.8 12
V) (50mm
(BOD)
(cop)
(n/ml)
(8S)

17



24(2012) )
[ 1 1 [
22 - 006 22 - 006 22 - 006
[ ] 05 - 12 [ ] 06 - 01 [ ] 06 - 02
[ ] [ ] [ ]
[ 1 [ 1 [
[1 1 1,130 (B) [1 ] 977 (B) [1 I 1,319(nB)
<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
2 ) <0.010 <0.010 <0.010 2 <0.010 <0.010 <0.010 2 <0.010 <0.010 <0.010 2
0.002 0.001 0.002 2 <0.001 <0.001 <0.001 2 0.001 <0.001 <0.001
0.007 0.003 0.005 2 <0.002 <0.002 <0.002 2 0.004 0.002 0.003
<0.01 1
05 0.4 05 12 04 02 03 12 0.4 0.2 0.3 12
24 22 23 2 33 32 33 2 20 20 20 2
1,1,1 <0.030 <0.030 <0.030 2 <0.030 <0.030 <0.030 2 <0.030 <0.030 <0.030 2
t (MTBE) <0.002 <0.002 <0.002 2 <0.002 <0.002 <0.002 2 <0.002 <0.002 <0.002 2
(
( <1 <1 <1 2 <1 <1 <1 2 <1 <1 <1 2
( ) -14 -14 -14 2 -12 -14 -13 2 -13 -16 -15 2
<200 <200 <200 2 <200 <200 <200 2 <200 <200 <200 2
1,1 <0.0100 <0.0100 <0.0100 2 <0.0100 <0.0100 <0.0100 2 <0.0100 <0.0100 <0.0100 2
) 28.0 6.0 17.2 12 27.0 11.0 184 12 28.0 8.1 17.3 12
V) (50mm
(BOD)
(cop)
(n/ml)
(8S)

18



24(2012) )
[ 1 [
22 - 006 22 - 006 22 - 006
[ ] 06 - 03 [ ] 06 - 04 [ ] 07 - 01
[ ] [ ] [ ]
[ 1 [ [
[1 1 1,067 (nB) [1 ] 1,596 (nB) [1 I 2,017 (B)
<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
2 ) <0.010 1 <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
<0.002 <0.002 <0.002 2 <0.002 <0.002 <0.002 2 0.002 <0.002 <0.002
<0.01 1 <0.01 1
0.4 0.2 03 12 04 02 03 12 0.4 0.2 0.4 12
34 33 34 2 31 31 31 2 24 21 23 2
1,1,1 <0.030 <0.030 <0.030 2 <0.030 <0.030 <0.030 2 <0.030 <0.030 <0.030 2
t (MTBE) <0.002 <0.002 <0.002 2 <0.002 <0.002 <0.002 2 <0.002 <0.002 <0.002 2
(
( <1 <1 <1 2 <1 <1 <1 2 <1 <1 <1 2
( ) -11 -12 -12 2 -12 -14 -13 2 -13 -16 -15 2
<200 <200 <200 2 <200 <200 <200 2 <200 <200 <200 2
1,1 <0.0100 <0.0100 <0.0100 2 <0.0100 <0.0100 <0.0100 2 <0.0100 <0.0100 <0.0100 2
) 220 12.0 16.5 12 255 9.0 16.7 12 32.0 4.0 17.6 12
V) (50mm
(BOD)
(cop)
(n/ml)
(8S)

19



24(2012) )
[ 1 [
22 - 006 22 - 006 22 - 006
[ ] 07 - 02 [ ] 07 - 03 [ ] 07 - 04
[ ] [ ] [ ]
[ 1 [ [
[1 1 2,059 (nB) [1 ] 1,522 () [1 I 1,221 (nB)
<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
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 2 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001
0.006 <0.002 0.003 2 0.004 <0.002 0.002 2 0.003 0.002 0.003
<0.01 1 <0.01 1
0.4 03 0.4 12 0.6 03 0.4 12 0.4 0.2 0.3 12
32 2.6 29 2 4.6 4.1 44 2 25 21 23 2
1,1,1 <0.030 <0.030 <0.030 2 <0.030 <0.030 <0.030 2 <0.030 <0.030 <0.030 2
t (MTBE) <0.002 <0.002 <0.002 2 <0.002 <0.002 <0.002 2 <0.002 <0.002 <0.002 2
(
( <1 <1 <1 2 <1 <1 <1 2 <1 <1 <1 2
( ) -0.5 -0.7 -0.6 2 -18 -18 -1.8 2 -14 -16 -15 2
<200 <200 <200 2 <200 <200 <200 2 <200 <200 <200 2
1,1 <0.0100 <0.0100 <0.0100 2 <0.0100 <0.0100 <0.0100 2 <0.0100 <0.0100 <0.0100 2
) 32.0 8.0 20.0 12 30.0 9.0 19.2 12 31.0 10.0 19.9 12
V) (50mm
(BOD)
(cop)
(n/ml)
(8S)

20



24(2012) )
[ 1 [
22 - 006 22 - 006 22 - 006
[ ] 08 - 01 [ ] 08 - 02 [ ] 08 - 03
[ ] [ ] [ ]
[ 1 [ [
[1 1 956 (nB) [1 ] 1,506 (nB) [1 I 598 (B)
<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
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 2 <0.001 <0.001 <0.001 2 0.001 0.001 0.001
0.004 <0.002 0.002 2 <0.002 <0.002 <0.002 2 0.005 0.002 0.004
<0.01 1 <0.01 1
0.4 0.2 03 13 03 02 03 13 0.4 0.2 0.3 13
39 2.6 33 2 37 31 34 2 19 18 19 2
1,1,1 <0.030 <0.030 <0.030 2 <0.030 <0.030 <0.030 2 <0.030 <0.030 <0.030 2
t (MTBE) <0.002 <0.002 <0.002 2 <0.002 <0.002 <0.002 2 <0.002 <0.002 <0.002 2
(
( <1 <1 <1 2 <1 <1 <1 2 <1 <1 <1 2
( ) -0.8 -1.0 -0.9 2 -12 -13 -13 2 -14 -14 -14 2
<200 <200 <200 2 <200 <200 <200 2 <200 <200 <200 2
1,1 <0.0100 <0.0100 <0.0100 2 <0.0100 <0.0100 <0.0100 2 <0.0100 <0.0100 <0.0100 2
) 29.0 9.0 20.2 13 28.0 10.0 19.1 13 29.0 8.0 185 13
V) (50mm
(BOD)
(cop)
(n/ml)
(8S)

21



24(2012) )
[ 1 1 [
22 - 006 22 - 006 22 - 006
[ ] 09 - 03 [ ] 09 - 04 [ ] 09 - 05
[ ] [ ] [ ]
[ 1 [ 1 [
[1 1 3,747 (nB) [1 27 () [1 I 2,789 (rB)
<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
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 2 <0.001 <0.001 <0.001 0.001 <0.001 <0.001
0.004 0.002 0.003 2 0.006 <0.002 0.003 0.004 0.002 0.003
<0.01 1
0.4 0.2 0.4 13 0.6 02 03 20 05 03 0.4 12
33 21 2.7 2 19 18 1.9 2 21 18 20 2
1,1,1 <0.030 <0.030 <0.030 2 <0.030 <0.030 <0.030 2 <0.030 <0.030 <0.030 2
t (MTBE) <0.002 <0.002 <0.002 2 <0.002 <0.002 <0.002 2 <0.002 <0.002 <0.002 2
(
( <1 <1 <1 2 <1 <1 <1 2 <1 <1 <1 2
( ) -13 -16 -15 2 -09 -15 -1.2 2 -13 -16 -15 2
<200 <200 <200 2 <200 <200 <200 2 <200 <200 <200 2
1,1 <0.0100 <0.0100 <0.0100 2 <0.0100 <0.0100 <0.0100 2 <0.0100 <0.0100 <0.0100 2
) 28.0 9.5 18.0 13 29.0 3.0 129 20 27.0 75 16.4 12
V) (50mm
(BOD)
(cop)
(n/ml)
(8S)

22



24(2012) )
[ ] [
22 - 007 22 007 22 - 007
[ ] 01 - 00 [ ] 02 - 00 [ ] 02 - 01
[ ] [ ] [ ]
[ 1 [ [
[1 ] 51,580(m8) [1 ] 20,582(B) [1 ] 9,106 (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
0.004 <0.001 0.003 4 0.004 <0.001 0.003 4
<0.050 <0.050 <0.050 4 <0.050 <0.050 <0.050 4
1,2 <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
@ ) <0.010 1 <0.010 1
<0.06 1 <0.06 1
<0.002 1 <0.002 1
<0.002 1 <0.002 1
<0.01 1
0.4 0.3 0.3 12 04 03 0.3 12 04 0.2 0.3 12
13 1 0.9 1
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
( 06 1 06 1
( <1 1 <1 1
( ) -0.7 1 -05 1
5 0 2 12 33 0 7 12
1,1 <0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4
) 217 129 171 12 195 132 16.0 12 20.0 127 16.2 12
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)

23



24(2012)

[ 1 [ [ 1
22 - 007 22 - 007 22 - 007
[ 1 02 - 02 [ ] 03 - 00 [ 1 04 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 2,635 (M) [1 ] 908 (mB) 1 ] 1,473(8)
1,2
@ )
0.4 0.3 0.3 12 04 0.2 0.3 12 0.4 0.2 03 12
1,1,1
t (MTBE)
(
(
( )
1,1
( ) 195 13.2 16.0 12 236 12.7 175 12 21.9 12.7 16.7 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

24



24(2012) )
[ ] ] [ ]
22 - 007 22 007 22 007
[ ] 05 - 00 [ ] 06 - 00 [ ] 07 - 00
[ ] [ ] [ ]
[ 1 [ 1 [ ]
[1 1 3,859 (1mB) [1 ] 2,184(B) [1 ] 2,615(B)
<0.0015 <0.0015 <0.0015 4
<0.0002 <0.0002 <0.0002 4
0.003 <0.001 0.001 4
<0.050 <0.050 <0.050 4
1,2 <0.0002 <0.0002 <0.0002 4
<0.001 <0.001 <0.001 4
(¢ ) <0.010 1
<0.06 1
<0.002 1
<0.002 1
0.3 0.1 0.2 12 04 02 0.3 12 04 0.2 0.3 12
0.8 1
1,1,1 <0.001 <0.001 <0.001 4
t (MTBE) <0.001 <0001 <0.001 4
( 05 1
( <1 1
( ) -0.6 1
4 0 1 12
1,1 <0.0010 <0.0010 <0.0010 4
) 18.6 15.0 172 12 20.2 147 176 12 20.2 147 176 12
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)

25



24(2012)

[ 1 [ [ 1
22 - 007 22 - 007 22 - 007
[ ] 08 - 00 [ 1 09 - 00 [ ] 10 - 00
[ 1 [ 1 [ 1
[ [ [ 1
1 ] 2,678 () [1 ] 3,152(nB) 1 ] 5,037 (m8)
1,2
@ )
0.6 0.2 0.3 12 04 03 0.3 12 0.3 0.2 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 234 135 179 12 20.7 13.0 16.8 12 24.8 124 185 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

26



24(2012)

[ 1 [ [ 1
22 - 007 22 - 007 22 - 007
[ 1 10 - 02 [ ] 11 - 00 [ 1 12 - 00
[ 1 [ 1 [ 1
[ [ [ 1
1 ] 1,619 () [1 ] 6,673 () 1 ] 6,150 (m8)
1,2
@ )
0.3 0.2 0.2 12 0.3 0.1 0.2 12 0.3 0.2 03 12
1,1,1
t (MTBE)
(
(
( )
1,1
( ) 24.8 124 185 12 26.7 10.7 187 12 22.1 14.0 180 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

27



24(2012)

[ 1 [ [ 1
22 - 007 22 - 007 22 - 007
[ ] 13 - 00 [ ] 13 - 02 [ 1 14 - 00
[ 1 [ 1 [ 1
[ [ [ 1
1 1 2,177 () 1 1 1,439 () 1 ] 834 (mB)
1,2
@ )
0.3 0.2 0.3 12 0.3 0.2 0.3 12 0.4 0.2 03 12
1,1,1
t (MTBE)
(
(
( )
1,1
( ) 174 15.6 16.5 12 174 15.6 16.5 12 24.7 11.2 176 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

28



24(2012) )
[ [ ] [ ]
22 007 22 - 007 22 007
[ ] 15 - 00 [ 1 16 - 00 [ ] 16 - 01
[ [ ] [
[ [ 1 [ ]
[1 1 4,340 (n8) [1 ] 9,469 (n8) [1 ] 14,119(nrB)
<0.0015 <0.0015 <0.0015 4
<0.0002 <0.0002 <0.0002 4
0.004 <0.001 0.003 4
<0.050 <0.050 <0.050 4
1,2 <0.0002 <0.0002 <0.0002 4
<0.001 <0.001 <0.001 4
(¢ ) <0.010 1
<0.06 1
<0.002 1
<0.002 1
0.4 0.2 0.3 12 03 01 0.2 12 0.3 0.2 0.2 12
0.8 1
1,1,1 <0.001 <0.001 <0.001 4
t (MTBE) <0001 <0.001 <0.001 4
( 05 1
( <1 1
( ) -0.6 1
4 0 1 12
1,1 <0.0010 <0.0010 <0.0010 4
) 231 137 176 12 186 15.0 172 12 194 155 173 12
V) (50mm
(BOD)
(Cob)
(n/ml)
(8S)

29



24(2012)

[ 1 [ [ 1
22 - 007 22 - 007 22 - 007
[ 1 17 - 00 [ ] 18 - 00 [ ] 18 - 02
[ 1 [ 1 [ 1
[ [ [ 1
1 1 2,136 (M) 1 ] 2,981 () 1 ] 496 (nB)
1,2
@ )
0.4 0.3 0.3 12 04 03 0.3 12 0.4 0.3 03 12
1,1,1
t (MTBE)
(
(
( )
1,1
( ) 19.0 149 16.7 12 26.1 111 186 12 26.1 111 186 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

30



24(2012)

[ 1 [ [ 1
22 - 007 22 - 007 22 - 007
[ 1 19 - 00 [ 1 20 - 00 [ ] 21 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 1,591 (1) [1 ] 2,956 (m8) 1 ] 279(mB)
1,2
@ )
0.3 0.2 0.3 12 04 0.2 0.3 12 0.4 0.2 03 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 22.0 12.2 16.8 12 25.0 12.3 183 12 25.1 124 185 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

31



24(2012)

[ ] [
22 007 22 007 22 - 007
[ 1 23 - 00 [ 1 23 - 02 [ 1 24 - 01
[ [ ] [ ]
[ [ 1 [
[1 1 159 (mB) [1 ] 159 (B) [1 ] 6,030 (mB)
<0.0015 <0.0015 <0.0015 4
<0.0002 <0.0002 <0.0002 4
0.002 <0.001 0.002 4
<0.050 <0.050 <0.050 4
1,2 <0.0002 <0.0002 <0.0002 4
<0.001 <0.001 <0.001 4
(¢ ) <0.010 1
<0.06 1
<0.002 1
<0.002 1
0.5 0.2 0.4 12 05 02 0.4 12 0.3 0.2 0.3 12
0.4 1
1,1,1 <0.001 <0.001 <0.001 4
t (MTBE) <0.001 <0001 <0.001 4
( 07 1
( <1 1
( ) -12 1
7 0 3 12
1,1 <0.0010 <0.0010 <0.0010 4
) 248 123 182 12 24.8 123 18.2 12 247 81 16.6 12
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)

32



24(2012) )
[ ] ] [
22 - 007 22 - 007 22 - 007
[ ] 25 - 01 [ 1 26 - 01 [ 1 27 - 01
[ ] [ ] [ ]
[ 1 [ 1 [
[1 1 70,669 (mB) [1 ] 5,334 (mB) [1 ] 255(B)
<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
0.003 <0.001 0.002 4 0.002 <0.001 0.002 4 0.004 <0.001 0.003 4
<0.050 <0.050 <0.050 4 <0.050 <0.050 <0.050 4 <0.050 <0.050 <0.050 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
@ ) <0.010 1 <0.010 1 <0.010 1
<0.06 1 <0.06 1 <0.06 1
<0.002 1 <0.002 1 <0.002 1
<0.002 1 <0.002 1 <0.002 1
<0.01 1
0.5 0.3 0.4 12 05 03 0.4 12 0.5 0.3 04 12
16 1 3.6 1 12 1
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
( 0.7 1 0.7 1 16 1
( <1 1 <1 1 <1 1
( ) -13 1 -14 1 -08 1
4 0 1 12 1 0 1 12 101 1 19 12
1,1 <0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4
) 264 9.2 174 12 233 102 16.3 12 219 45 137 12
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)

33



24(2012) )
[ ] ] [
22 - 007 22 - 007 22 007
[ ] 30 - 00 [ ] 31 - 00 [ ] 32 - 00
[ ] [ ] [ ]
[ 1 [ 1 [
[1 1 4,831 (n8) [1 ] 4,831(nB) [1 ] 4,831(nB)
<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
0.002 <0.001 0.001 4 0.002 <0.001 0.002 4
<0.050 <0.050 <0.050 4 <0.050 <0.050 <0.050 4
1,2 <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
@ ) <0.010 1 <0.010 1
<0.06 1 <0.06 1
<0.002 1 <0.002 1
<0.002 1 <0.002 1
0.4 0.1 0.3 12 05 02 0.3 12 0.3 0.2 0.3 12
<0.1 1 11 1
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
( 13 1 13 1
( <1 1 <1 1
( ) -06 1 -14 1
26 1 6 12 11 1 4 12
1,1 <0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4
) 25.7 8.4 174 12 24.8 8.7 171 12 194 156 175 12
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)

34



24(2012) )
[ ] ] [
22 - 007 22 - 007 22 007
[ ] 33 - 00 [ 1 34 - 00 [ ] 35 - 00
[ ] [ ] [ ]
[ 1 [ 1 [
[1 1 4,304 (n8) [1 ] 4,304 (nB) [1 ] 396 (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
0.004 <0.001 0.003 4 0.004 <0.001 0.003 4
<0.050 <0.050 <0.050 4 <0.050 <0.050 <0.050 4
1,2 <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
@ ) <0.010 1 <0.010 1
<0.06 1 <0.06 1
<0.002 1 <0.002 1
<0.002 1 <0.002 1
0.6 0.2 0.4 12 0.6 02 0.4 12 0.3 0.2 0.3 12
0.4 1 0.4 1
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
( 12 1 12 1
( <1 1 <1 1
( ) -0.7 1 -0.7 1
26 0 8 12 26 0 8 12
1,1 <0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4
) 217 74 149 12 217 74 149 12 234 107 16.8 12
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)

35



24(2012) ( )

] ] ]
22 - 007 22 - 008 22 - 008
[ ] 35 - 02 [ ] o1 - 01 [ ] 01 - 02
]
]
10,655(nB) I 10,655(B)
<0.0002 1 <0.0002 1
<0.0001 1 <0.0001 1
<0.001 1 <0.001 1
<0.005 1 <0.005 1
1,2 <0.0004 1 <0.0004 1
<0.020 1 <0.020 1
Q@ ) <0.010 1 <0.010 1
<0.001 1 <0.001 1
<0.002 1 <0.002 1
04 1 04 1
<2.0 1 <2.0 1
1,1,1 <0.001 1 <0.001 1
t (MTBE) <0.002 1 <0.002 1
( 04 1 03 1
( <1 1 <1 1
( ) -25 1 -23 1
0 1 0 1
1,1 <0.0020 1 <0.0020 1
) 130 24.0 90 150
V) (50mm
(BOD)
(cop)
(n/ml)

(58)




24(2012)

[ ] [ [
22 - 008 22 - 008 22 - 008
[ ] 02 - 01 [ ] 03 - 01 [ ] 04 - 01
[ ] [ ] [ ]
[ [ [
[1 1 612 (mB) [1 ] 216(n8) [1 ] 497 ()
1,2
@ )
1,1,1
t (MTBE)
(
(
( )
1,1
) 20.0 12.0 16.0 12 200 10.0 15.0 12 205 13.0 16.0 12
(W) (50mm )
(BOD)
(CoD)
(n/ml)
(89)

37



24(2012) )
[ ] [ [
22 - 010 22 - 010 22 - 010
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ ] [ ] [ ]
[ 1 [ [
[1 24,453 (mB) [1 12,947 (nB) [1 15,743(nB)
1,2
@ )
<0.001 1 <0.001 1 <0.001 1
<0.002 1 <0.002 1 <0.002 1
0.3 0.1 0.2 12 0.2 0.1 0.1 12 0.2 0.1 0.2 12
1,1,1
t (MTBE)
(
( <1 1 <1 1 <1 1
( )
20 6 16 12 88 31 44 12 51 22 35 12
1,1
) 20.2 14.2 17.0 12 225 13.0 178 12 225 125 179 12
(W) (50mm )
(BOD)
(CoD)
(n/ml)
(89)

38



24(2012) )
[ ] [ [ ]
22 - 010 22 - 010 22 - 010
[ ] 04 - 00 [ ] 05 - 00 [ ] 06 - 00
[ ] [ ] [ ]
[ 1 [ [ 1
[1 8,171 (mB) [1 35,054 (rB) [1 ] 2,478 (B)
1,2
@ )
<0.001 1 <0.001 1 <0.001 1
<0.002 1 <0.002 1 <0.002 1
0.3 0.2 0.2 12 0.2 0.1 0.1 12 0.3 0.1 0.2 12
1,1,1
t (MTBE)
(
( <1 1 <1 1 <1 1
( )
5 0 2 12 50 4 14 12 85 27 54 12
1,1
) 244 10.5 174 12 265 11.2 193 12 240 8.8 16.1 12
(W) (50mm )
(BOD)
(CoD)
(n/ml)
(89)

39



24(2012) )
[ ] [ [ ]
22 - 010 22 - 011 22 - 011
[ ] 07 - 00 [ ] 01 - 00 [ ] 02 - 00
[ ] [ ] [ ]
[ 1 [ [ 1
[1 1,139 (mB) [1 ] 958 (8) [1 1 12817(md)
1,2
@ )
<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
0.3 0.2 0.2 12 04 0.2 0.2 12 04 0.1 0.2 12
1,1,1
t (MTBE)
(
( <1 1 <1 1 <1 1
( )
4 1 3 12 29 1 1 1
1,1
) 2838 13.0 204 12 18.0 13.0 155 12 140 125 131 12
(W) (50mm )
(BOD)
(CoD)
(n/ml)
(89)

40



24(2012) )
[ ] [ ]
22 - 011 22 - 011 22 - 011
[ ] 03 - 00 [ ] 04 - 00 [ ] 05 - 00
[ ] [ ] [ ]
[ 1 [ [ ]
[1 1 2,322 (mB) [1 ] 1,031 (mB) [1 ] 15938(nmB)
1,2
@ )
<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
0.4 0.2 0.2 12 0.2 01 0.2 12 0.2 0.2 0.2 12
1,1,1
t (MTBE)
(
( <1 1 <1 1 <1 1
( )
17 1 19 1 110 1
1,1
) 19.0 122 156 12 16.0 120 14.2 12 155 9.0 126 12
V) (50mm )
(BOD)
(CoD)
(n/nml)
(8S)

41



24(2012) )
[ ] [ ]
22 - 011 22 - 011 22 - 011
[ ] 06 - 00 [ ] 07 - 00 [ ] 08 - 00
[ ] [ ] [ ]
[ 1 [ [ ]
[1 1 1,374 (mB) [1 ] 566 (8) [1 ] 575(nB)
1,2
@ )
<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
0.2 0.2 0.2 12 04 01 0.2 12 0.3 0.2 0.2 12
1,1,1
t (MTBE)
(
( <1 1 <1 1 <1 1
( )
6 1 75 1 440 1
1,1
) 17.0 137 152 12 16.0 131 146 12 152 130 14.0 12
V) (50mm )
(BOD)
(CoD)
(n/nml)
(8S)

42



24(2012) )
[ ] [ ]
22 - 011 22 - 011 22 - 011
[ ] 09 - 00 [ ] 10 - 00 [ ] 11 - 00
[ ] [ ] [ ]
[ 1 [ [ ]
[1 1 525 (1mB) [1 ] 12,707 (nB) [1 ] 335(nB)
1,2
@ )
<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
0.4 0.2 0.2 12 03 02 0.2 12 0.2 0.1 0.2 12
1,1,1
t (MTBE)
(
( <1 1 <1 1 <1 1
( )
490 1 2 1 47 1
1,1
) 20.0 111 157 12 145 131 139 12 272 10.0 18.8 12
V) (50mm )
(BOD)
(CoD)
(n/nml)
(8S)

43



24(2012) )
[ 1 [ 1
22 - 011 22 - 011 22 - 011
[ ] 13 - 00 [ 1 14 - 00 [ ] 15 - 00
[ 1 [ 1 [ 1
[ 1 [ [ 1
[1 ] 785 () [1 ] 209(1mB) 1 ] 315(B)
1,2
@ )
<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
0.3 0.1 0.2 12 03 02 0.2 12 0.3 0.1 0.2 12
1,1,1
t (VTBE)
(
( <1 1 <1 1 <1 1
( )
200 1 13 1 5 1
1,1
) 22.6 8.0 15.7 12 14.2 9.2 12.0 12 12.0 9.2 10.8 12
) (50mm )
(BOD)
(CoD)
(/nl)
(89)

44



24(2012) )
[ 1 [ 1
22 - 011 22 - 011 22 - 011
[ ] 16 - 00 [ ] 18 - 00 [ ] 19 - 00
[ 1 [ 1 [ 1
[ 1 [ [ 1
[1 1 539 (8) [1 1 370(nB) [1 1 1454(nB)
1,2
@ )
<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
0.3 0.1 0.2 12 04 02 0.2 12 0.2 0.2 0.2 12
1,1,1
t (VTBE)
(
( <1 1 <1 1 <1 1
( )
36 1 74 1 3 1
1,1
) 16.2 10.0 132 12 18.8 7.0 132 12 18.8 125 159 12
) (50mm )
(BOD)
(CoD)
(/nl)
(89)

45



24(2012) )
[ ] [ ]
22 - 011 22 - 012 22 - 012
[ ] 20 - 00 [ ] 01 - 00 [ ] 02 - 00
[ ] [ ] [ ]
[ 1 [ [ ]
[1 1 58 (mB) [1 ] 63,546(1mB) [1 ] 3,938(nmB)
<0.001 1 <0.001 1
1,2
@ )
<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
0.3 0.2 0.2 12 03 03 0.3 12 0.3 0.2 0.3 12
1,1,1
t (MTBE)
(
( <1 1
( )
390 1 1 1 1 1
1,1
) 255 9.8 172 12 240 115 171 12 242 135 174 12
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)

46



24(2012)

[ 1 [ [ 1
22 - 012 22 - 012 22 - 012
[ ] 03 - 00 [ ] 04 - 00 [ ] 05 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 2,535 (1) [1 ] 3,263 (nB) 1 ] 4,287 (mB)
1,2
@ )
0.3 0.2 0.2 12 0.3 03 0.3 12 0.3 0.2 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
( ) 19.2 147 16.5 12 255 9.8 174 12 21.6 134 17.2 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

47



24(2012)

[ 1 [ 1 [ 1
22 - 012 22 - 012 22 - 012
[ 1 06 - 00 [ ] 07 - 00 [ ] 08 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
[1 ] 2,767 () [1 ] 3,500 (nB) 1 ] 187 (m8)
<0.001 1
1,2
@ )
<0.06 1
<0.06 1
<0.001 1
<0.002 1
0.3 0.2 0.2 12 0.3 0.2 0.2 12 0.3 0.2 0.2 12
1,1,1
t (MTBE)
(
(
( )
5 1
1,1
) 26.1 8.6 18.6 12 235 13.0 18.0 12 25.3 13.6 189 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

48



24(2012) )
[ [ [ 1
22 - 012 22 - 012 22 - 012
[ 1 09 - 00 [ ] 10 - 00 [ ] 11 - 00
[ 1 [ 1 [ 1
[ [ [ 1
1 1 143 (n8) [1 ] 1,310(m8) 1 ] 960 (B)
<0.001 1
1,2
@ )
<0.06 1
<0.06 1
<0.001 1
<0.002 1
0.3 0.1 0.2 12 0.3 0.2 0.2 12 0.3 0.2 0.2 12
1,1,1
t (MTBE)
(
(
( )
10 1
1,1
( ) 21.4 13.0 17.1 12 21.0 14.3 17.0 12 205 14.6 16.5 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

49



24(2012)

[ [ [ ]
22 - 012 22 - 012 22 - 012
[ ] 12 - 00 [ ] 13 - 00 [ ] 14 - 00
[ ] [ ] [ ]
[ [ [ 1
[1 1 1,103 (mB) [1 ] 11,202(nB) [1 ] 1,087 (mB)
<0.001 1
1,2
@ )
<0.06 1
<0.06 1
<0.001 1
<0.002 1
0.3 0.2 0.2 12 03 0.2 0.2 12 0.3 0.2 0.2 12
1,1,1
t (MTBE)
(
(
( )
11 1
1,1
) 189 145 16.3 12 19.3 14.2 163 12 225 12.0 177 12
(W) (50mm )
(BOD)
(CoD)
(n/ml)
(89)

50



24(2012)

[ [ ] [ ]
22 - 012 22 - 012 22 - 012
[ ] 15 - 00 [ 1 16 - 00 [ 1 17 - 00
[ ] [ ] [ ]
[ [ 1 [ 1
[1 1 286 (1mB) [1 ] 76 (mB) [1 ] 1,272 (B)
<0.001 1
1,2
@ )
<0.06 1
<0.06 1
<0.001 1
<0.002 1
0.3 0.2 0.2 12 03 0.2 0.2 12 0.3 0.2 0.2 12
1,1,1
t (MTBE)
(
(
( )
19 1
1,1
) 215 11.0 18.7 12 255 10.2 175 12 245 10.6 179 12
(W) (50mm )
(BOD)
(CoD)
(n/ml)
(89)

51



24(2012)

[ [ [ 1
22 - 012 22 - 012 22 - 012
[ ] 18 - 00 [ 1 19 - 00 [ 1 20 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 1 71 (m8) [1 1 448(8) [1 1 (mB)
<0.001 1
1,2
@ )
<0.06 1
<0.06 1
<0.001 1
<0.002 1
0.3 0.1 0.2 12 0.3 0.2 0.3 12
1,1,1
t (MTBE)
(
(
( )
19 1
1,1
) 295 99 196 12 245 106 179 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

52



24(2012) )
[ ] [ ]
22 012 22 013 22 013
[ ] 21 - 00 [ ] o1 - 01 [ ] 02 - 01
[ [ ] [
[ 1 [ [ ]
[1 1 599 (nB) [1 ] 2,427 (nB) [1 I 2,800 (B)
<0.0015 1 <0.0015 1
<0.0002 1 <0.0002 1
<0.001 1
<0.005 1 <0.005 1
1,2 <0.0004 1 <0.0004 1
<0.020 1 <0.020 1
Q@ ) <0.010 1 <0.010 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
0.00 1 0.00 1
03 02 03 12 05 04 04 12 05 04 04 12
6.0 1 6.0 1
1,1,1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1
(
( <1 1 <1 1
( ) -18 1 -18 1
19 1
1,1
) 245 106 179 12 30.0 10.0 195 12 30.0 10.0 195 12
V) (50mm
(BOD)
(cop)
(n/ml)
(8S)

53



24(2012)

1 1476 (n®)

1

444(B)

1 859 (1r8)

1,2

<0.0015
<0.0002

<0.005
<0.0004

e

@

<0.020
<0.010

<0.001

A

05

04

<0.002
0.00
04

6.0
<0.030

PPk

03

0.2

02

12

03 02 02

12

(MTBE)

<0.002

<1
-18

PP e

e

1,1

)
w)y

(50mm )

(BOD)

30.0

100

19.5

12

25.0

120

172

12

25.0 120 172

12

(n/ml)

(89)

(CoD)

54



24(2012) )
[ ] [ ]
22 013 22 - 014 22 015
[ ] 06 - 01 [ ] o1 - 01 [ ] 01 - 00
[ [ ] [
[ [ 1 [ ]
[1 1 1,059 (nB) [1 ] 24,381(B) [1 I 28,441 (nB)
<0.0015 <0.0015 <0.0015 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
<0.020 <0.020 <0.020 2
2 ) <0.010 <0.010 <0.010 2
<0.001 <0.001 <0.001 <0.001 1
<0.002 <0.002 <0.002 <0.002 1
0.4 0.2 03 12 04 02 03 12 0.3 0.2 0.3 12
<20 <20 <2.0 2
1,1,1 <0.030 <0.030 <0.030 2
t (MTBE) <0.002 <0.002 <0.002 2
( 0.6 <0.3 05 2 0.4 1
( <1 <1 <1 2 <1 1
( ) -11 -11 -11 2
110 0 55 2 0 1
1,1 0.0100 0.0100 0.0100 2
) 25.0 7.0 16.1 12 248 142 191 12
V) (50mm
(BOD)
(cop)
(n/ml)
(8S)

55



24(2012) )
[ ] [ [ ]
22 - 015 22 - 015 22 - 015
[ ] 02 - 00 [ ] 03 - 00 [ ] 04 - 00
[ ] [ ] [ ]
[ 1 [ [ 1
1 1 15,503 (mB) [1 ] 5,647 (m8) [1 ] 1,982 (mB)
1,2
@ )
<0.001 1 <0.001 1 <0.001 1
<0.002 1 <0.002 1 <0.002 1
0.3 0.2 0.3 12 03 0.2 0.2 12 0.3 0.2 0.3 12
1,1,1
t (MTBE)
( <03 1 0.3 1 <03 1
( <1 1 <1 1 <1 1
( )
26 1 2 1 1 1
1,1
) 2538 12.8 19.1 12 231 12.2 177 12 29.6 10.5 186 12
(W) (50mm )
(BOD)
(CoD)
(n/ml)
(89)

56



24(2012)

[ 1 [ [ 1
22 - 016 22 - 016 22 - 016
[ ] 01 - 01 [ 1] 02-o01 [ ] 03 - 01
[ 1 [ 1 [ 1
[ [ [ 1
1 ] 7,657 () [1 ] 164 (m8) 1 ] 1,239 (m8)
1,2
@ )
0.4 0.3 0.3 12 0.3 0.1 0.2 12 0.3 0.2 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 27.0 8.7 17.1 12 272 11.2 1838 12 27.4 10.8 189 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

57



24(2012)

[ 1 [ [ 1
22 - 016 22 - 016 22 - 016
[ 1 14 - 01 [ ] 16 - 01 [ ] 18 - 01
[ 1 [ 1 [ 1
[ [ [ 1
1 ] 1,289 (1) [1 ] 1,665 (m8) 1 ] 313(mB)
1,2
@ )
05 0.1 0.2 12 0.3 0.2 0.3 12 0.3 0.2 03 12
1,1,1
t (MTBE)
(
(
( )
1,1
( ) 24.8 119 17.8 12 19.8 15.3 174 12 29.3 77 182 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

58



24(2012) )
[ ] ] [ ]
22 - 017 22 - 017 22 - 017
[ ] 01 - 01 [ ] 02 - 01 [ ] 03 - 01
[ ] [ ] [ ]
[ 1 [ 1 [ ]
[1 1 8,643 (mB) [1 ] 549 (n8) [1 ] 693 (B)
<0.0002 1 <0.0002 1 <0.0002 1
<0.0001 1 <0.0001 1 <0.0001 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
39 1 3.0 1 <2.0 1
1,1,1 <0.001 1 <0.001 1 <0.001 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
(
( <1 1 <1 1 <1 1
( ) -12 1 -10 1 -08 1
1 1 25 1 62 1
1,1 <0.0020 1 <0.0020 1 <0.0020 1
)
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)

59



24(2012) )
[ ] ] [ ]
22 - 017 22 - 017 22 - 017
[ ] 04 - 01 [ ] 05 - 01 [ ] 06 - 01
[ ] [ ] [ ]
[ 1 [ 1 [ ]
[1 1 1,668 (1mB) [1 ] 794 (n8) [1 ] 1,176 (mB)
<0.0002 1 <0.0002 1 <0.0002 1
<0.0001 1 <0.0001 1 <0.0001 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
<2.0 1 22 1 <2.0 1
1,1,1 <0.001 1 <0.001 1 <0.001 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
(
( <1 1 <1 1 <1 1
( ) -06 1 -0.7 1 -05 1
5 1 15 1 18 1
1,1 <0.0020 1 <0.0020 1 <0.0020 1
)
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)

60



24(2012) )
[ ] [ ] [ ]
22 - 017 22 - 017 22 - 017
[ ] 07 - 01 [ ] 09 - 01 [ ] 10 - 01
[ ] [ ] [ ]
[ 1 [ 1 [ 1
[1 1 1,541 (mB) [1 ] (mB) [1 ] 654 (B)
<0.0002 1 <0.0002 1
<0.0001 1 <0.0001 1
<0.005 1 <0.005 1
1,2 <0.0004 1 <0.0004 1
<0.020 1 <0.020 1
@ ) <0010 1 <0.010 1
<20 1 <20 1
1,1,1 <0.001 1 <0.001 1
t (MTBE) <0.002 1 <0.002 1
(
¢ <1 1 <1 1
( ) -06 1 -05 1
12 1 13 1
1,1 <0.0020 1 <0.0020 1
)
(W) (50mm
(BOD)
(CoD)
(n/ml)
(89)

61



24(2012) )
[ ] [ [ ]
22 - 017 22 - 017 22 - 017
[ ] 11-0 [ 1 12 - 01 [ ] 13 - 01
[ ] [ ] [ ]
[ 1 [ [ ]
[1 1 266 (mB) [1 ] 4,202 (n8) [1 ] 918(nB)
<0.0002 1 <0.0002 1 <0.0002 1
<0.0001 1 <0.0001 1 <0.0001 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
<2.0 1 21 1 <2.0 1
1,1,1 <0.001 1 <0.001 1 <0.001 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
(
( <1 1 <1 1 <1 1
( ) -0.7 1 -09 1 -0.7 1
15 1 4 1 12 1
1,1 <0.0020 1 <0.0020 1 <0.0020 1
)
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)

62



24(2012)

[ [
22 019 22 019 22 019
[ ] 01 - 00 [ ] 02 - 00 [ ] 02 - 01
[ 1 [ 1 [ 1
[ [ [
[1 (mB) [1 1,378(nB) [1 922 (nB)
<0.0002 1 <0.0002 1 <0.0002 1
<0.0001 1 <0.0001 1 <0.0001 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
Q@ ) <0010 1 <0010 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 <0.001 1
0.005 1 0.003 1 0.003 1
0.3 0.2 0.2 4 0.4 0.3 04 4 04 03 04 4
25 20 21 4 39 22 32 4 39 22 32 4
1,1,1 <0.001 1 <0.001 1 <0.001 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
(
( <1 1 <1 1 <1 1
( ) 0.0 -18 -16 4 0.0 -18 -16 4 0.0 -18 -16 4
7 0 3 4 19 2 9 4 19 2 9 4
1,1 <0.0020 1 <0.0020 1 <0.0020 1
) 309 9.5 195 12 29.0 10.0 19.1 12 29.0 10.0 19.1 12
V) (50mm
(BOD)
(CoD)
(n/ml)
(89)

63



24(2012)

[ 1 [
22 019 22 019 22 - 019
[ ] 02 - 02 [ ] 03 - 00 [ ] 05 - 00
[ 1 [ 1 [ 1
[ [ 1 [
[1 1,524 (nB) [1 ] 713(B) [1 (m8)
<0.0002 1 <0.0002 1 <0.0002 1
<0.0001 1 <0.0001 1 <0.0001 1
<0.001 1 <0.001 1 <0.001 1
<0.005 1 <0.005 1 <0.005 <0.005 <0.005 4
1,2 <0.0004 1 <0.0004 1 <0.0004 1
<0.020 1 <0.020 1 <0.020 1
Q@ ) <0010 1 <0010 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 <0.001 1
0.003 1 0.004 1 <0.005 1
0.00 1 0.00 1
04 03 04 4 0.4 0.3 0.3 4 0.5 03 04 4
39 22 32 4 3.0 24 28 4 26 1
1,1,1 <0.001 1 <0.001 1 <0.001 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
(
( <1 1 <1 1 <1 1
( ) 0.0 -18 -16 4 0.0 -15 -13 4 0.0 -17 -14 4
19 2 9 4 74 7 40 4 0 0 0 4
1,1 <0.0020 1 <0.0020 1 <0.0020 1
) 29.0 10.0 19.1 12 318 8.8 19.6 12 28.0 85 17.6 12
V) (50mm
(BOD)
(CoD)
(n/ml)
(89)

64



24(2012)

[ [ 1
22 019 22 019 22 019
[ ] 07 - 00 [ ] 08 - 00 [ ] 09 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 1 1,293 (B) [1 ] 1,914 (nB) [1 I 1,496 (n8)
<0.0002 1 <0.0002 1 <0.0002 1
<0.0001 1 <0.0001 1 <0.0001 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
Q@ ) <0010 1 <0010 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 <0.001 1
0.004 1 <0.002 1 <0.002 1
<0.00 1 <0.00 1 <0.00 1
05 03 04 4 0.4 0.4 04 4 04 03 04 4
29 1 3.0 1 22 1
1,1,1 <0.001 1 <0.001 1 <0.001 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
(
( <1 1 <1 1 <1 1
( ) 0.0 -17 -15 4 0.0 -1.0 -0.8 4 0.0 -15 -11 4
5 0 3 4 3 0 2 4 26 0 7 4
1,1 <0.0020 1 <0.0020 1 <0.0020 1
) 28.0 10.8 18.6 12 27.0 11.2 182 12 28.8 9.5 18.0 12
V) (50mm
(BOD)
(CoD)
(n/ml)
(89)

65



24(2012)

[ [ [ 1
22 019 22 019 22 019
[ ] 10 - 00 [ ] 11 - 00 [ 1 12 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 1 640 (nB) [1 ] 2,174 (nB) [1 I 2,137 (B)
<0.0002 1 <0.0002 1 <0.0002 1
<0.0001 1 <0.0001 1 <0.0001 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
Q@ ) <0010 1 <0010 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 <0.001 1
<0.002 1 0.003 1 <0.002 1
<0.00 1 0.00 1 <0.00 1
05 0.2 03 4 0.6 0.3 04 4 0.5 03 04 4
22 1 33 1 22 1
1,1,1 <0.001 1 <0.001 1 <0.001 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
(
( <1 1 <1 1 <1 1
( ) 0.0 -16 -12 4 0.0 -15 -1.2 4 0.0 -13 -11 4
2 0 1 4 0 0 0 4 1 4 4
1,1 <0.0020 1 <0.0020 1 <0.0020 1
) 20.0 12.0 15.9 12 27.0 11.0 184 12 28.0 10.0 18.6 12
V) (50mm
(BOD)
(CoD)
(n/ml)
(89)

66



24(2012)

[ [ [
22 019 22 019 22 019
[ ] 13 - 00 [ ] 14 - 00 [ ] 15 - 00
[ 1 [ 1 [ 1
[ [ [
[1 1 1,010 (nB) [1 ] 1,663 () [1 1,330(nB)
<0.0002 1 <0.0002 1 <0.0002 1
<0.0001 1 0.0001 1 <0.0001 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
Q@ ) <0010 1 <0010 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 <0.001 1
<0.002 1 <0.002 1 <0.002 1
<0.00 1 <0.00 1 <0.00 1
05 03 04 4 0.5 0.2 04 4 0.5 04 04 4
<2.0 1 39 2.8 3.6 4 33 <22 25 4
1,1,1 <0.001 1 <0.001 1 <0.001 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
(
( <1 1 <1 1 <1 1
( ) 0.0 -13 -1.0 4 0.0 -09 -0.7 4 0.0 -17 -14 4
2 0 1 4 8 0 3 4 3 0 2 4
1,1 <0.0020 1 <0.0020 1 <0.0020 1
) 30.2 118 19.8 12 240 10.0 17.0 13 29.0 9.0 19.0 12
V) (50mm
(BOD)
(CoD)
(n/ml)
(89)

67



24(2012) )
[ ] ] [ ]
22 019 22 023 22 023
[ ] 15 - 01 [ ] 01 - 00 [ ] 02 - 00
[ ] [ [
[ 1 [ 1 [ ]
[1 1,331 (mB) [1 ] 5,946 (mB) [1 ] 488(nB)
<0.0002 1 <0.0015 1 <0.0015 1
<0.0001 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 <0.040 1 <0.040 1
Q@ ) <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 <0.001 1
<0.002 1 <0.002 1 <0.002 1
<0.00 1
0.5 0.3 0.4 4 03 02 0.3 12 0.3 0.3 0.3 12
23 <2.0 21 4 <2.0 1 <2.0 1
1,1,1 <0.001 1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( 11 1 10 1
( <1 1
( ) 0.0 -17 -13 4 -03 1 -0.7 1
0 0 0 4 1 1 2 1
1,1 <0.0020 1 <0.0100 1 <0.0100 1
) 300 105 195 12
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)

68



24(2012) )
[ ] ] [ ]
22 023 22 023 22 023
[ ] 03 - 00 [ ] 04 - 00 [ ] 05 - 00
[ [ [
[ 1 [ 1 [ ]
[1 1 1,788 (mB) [1 ] 2,068 (mB) [1 ] 190(rB)
<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
<0.040 1 <0.040 1 <0.040 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 <0.001 1
<0.002 1 <0.002 1 <0.002 1
0.3 0.3 0.3 12 03 02 0.3 12 0.3 0.2 0.2 12
<2.0 1 <2.0 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
( 0.9 1 0.8 1 0.8 1
(
( ) -0.5 1 -0.6 1 -0.8 1
3 1 51 1 14 1
1,1 <0.0100 1 <0.0100 1 <0.0100 1
)
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)

69



24(2012) )
[ 1 1 [
22 023 22 023 22 - 024
[ ] 06 - 00 [ ] 07 - 00 [ ] 01 - 00
[ [ [ 1
[ 1 [ 1 [
[1 1 34 (mB) [1 1 3584(nd) [1 2,358 (B)
<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
<0.040 1 <0.040 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
<0.001 1 <0.001 1 <0.001 1
<0.002 1 <0.002 1 <0.002 <0.002 <0.002 2
0.3 0.2 03 12 0.3 0.2 0.3 12 04 0.2 0.3 12
<2.0 1 <2.0 1 <2.0 <2.0 <2.0 2
1,1,1 <0.030 1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( 07 1 07 1
( <1 <1 <1 4
( ) -10 1 -10 1 -10 -14 -13 4
0 1 1 1 3 1
1,1 <0.0100 1 <0.0100 1 <0.0100 1
() 26.0 80 16.9 12
V) (50mm
(BOD)
(CoD)
/1)
(89)

70



24(2012) )
[ 1 1 [
22 - 024 22 - 024 22 - 024
[ ] 04 - 00 [ ] 04 - 01 [ 1 04 - 02
[ ] [ ] [ ]
[ 1 [ 1 [
[1 3,438 (B) [1 655 (1mB) [1 584 (rB)
<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
2 ) <0.010 1 <0.010 1 <0.010 1
<0.001 1 <0.001 1 <0.001 1
<0.002 <0.002 <0.002 2 <0.002 <0.002 <0.002 2 <0.002 <0.002 <0.002 2
0.4 03 03 12 04 03 03 12 0.4 03 0.3 12
<2.0 <2.0 <2.0 4 <20 <20 <2.0 4 <2.0 <2.0 <2.0 4
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 4 <1 <1 <1 4 <1 <1 <1 4
( ) -1.2 -15 -14 4 -12 -15 -14 4 -12 -15 -14 4
0 1 0 1 0 1
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 24.8 9.8 17.0 12 248 9.8 17.0 12 24.8 9.8 17.0 12
V) (50mm
(BOD)
(cop)
(n/ml)
(8S)

71



24(2012) )
[ 1 [ 1
22 025 22 025 22 025
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ 1 [ 1 [ 1
[ 1 [ [ 1
[1 1 3,470 (nB) [1 ] 7,058 () [1 I 1,778(n8)
<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
<0.040 1 <0.040 1 <0.040 1
Q@ ) <0010 1 <0010 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 <0.001 1
<0.002 1 <0.002 1 <0.002 1
0.3 0.2 0.2 12 0.3 0.2 0.2 12 0.5 0.2 0.2 12
<3.8 1 6.0 1 24 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
( ) -05 1 -0.2 1 -0.3 1
8 1 180 1 10 1
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 17.0 11.0 14.0 12 240 7.0 14.2 12 15.0 10.0 131 12
V) (50mm
(BOD)
(CoD)
(n/ml)
(89)

72



24(2012) )
[ 1 [ 1
22 025 22 025 22 025
[ ] 04 - 00 [ ] 05 - 00 [ ] 06 - 00
[ 1 [ 1 [ 1
[ 1 [ [ 1
[1 1 435 (mB) [1 ] 2,884 () [1 I 1,450 (nB)
<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
<0.040 1 <0.040 1 <0.040 1
Q@ ) <0010 1 <0010 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 <0.001 1
<0.002 1 <0.002 1 <0.002 1
0.3 0.2 0.2 12 0.3 0.2 0.2 12 0.3 0.2 0.2 12
<2.0 1 <2.0 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
( ) -04 1 -1.0 1 -0.8 1
50 1 6 1 6 1
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 15.0 10.0 12.8 12 20.0 11.0 154 12 18.0 12.0 15.0 12
V) (50mm
(BOD)
(CoD)
(n/ml)
(89)

73



24(2012) )
[ 1 [ 1
22 025 22 025 22 025
[ ] 07 - 00 [ ] 08 - 00 [ ] 09 - 00
[ 1 [ 1 [
[ 1 [ [ 1
[1 1 1,287 (nB) [1 ] 1,229 () [1 I 1,993 (n8)
<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
<0.040 1 <0.040 1 <0.040 1
Q@ ) <0010 1 <0010 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 <0.001 1
<0.002 1 <0.002 1 <0.002 1
0.3 0.2 0.2 12 0.3 0.2 0.2 12 0.3 0.2 0.2 12
29 1 39 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
( ) -04 1 -0.5 1 -0.5 1
23 1 6 1 13 1
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 17.0 11.0 14.6 12 17.0 12.0 15.3 12 19.0 11.0 15.7 12
V) (50mm
(BOD)
(CoD)
(n/ml)
(89)

74



24(2012) )
[ 1 [ [ 1
22 025 22 025 22 025
[ ] 10 - 00 [ ] 11 - 00 [ 1 12 - 00
[ 1 [ 1 [
[ 1 [ [ 1
[1 1 984 (nB) [1 ] 2,146 () [1 I 641 (B)
<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
<0.040 1 <0.040 1 <0.040 1
Q@ ) <0010 1 <0010 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 <0.001 1
<0.002 1 <0.002 1 <0.002 1
0.3 0.2 0.2 12 0.3 0.2 0.2 12 0.3 0.2 0.2 12
25 1 <2.0 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
( ) -0.1 1 -0.1 1 -0.1 1
6 1 170 1 8 1
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 17.0 11.0 14.0 12 225 11.0 155 12 16.5 11.0 135 12
V) (50mm
(BOD)
(CoD)
(n/ml)
(89)

75



24(2012) )
[ 1 [ [ 1
22 025 22 025 22 025
[ ] 13 - 00 [ ] 14 - 00 [ ] 15 - 00
[ 1 [ 1 [ 1
[ 1 [ [ 1
[1 1 1,643 (B) [1 ] 360 (mB) [1 I 1,176 (nB)
<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
<0.040 1 <0.040 1 <0.040 1
Q@ ) <0010 1 <0010 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 <0.001 1
<0.002 1 <0.002 1 <0.002 1
0.3 0.2 0.2 12 0.3 0.2 0.2 12 0.3 0.2 0.2 12
<2.0 1 <2.0 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
( ) -02 1 0.2 1 -0.3 1
270 1 6 1 16 1
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 19.0 11.0 15.0 12 17.0 10.5 137 12 155 11.0 133 12
V) (50mm
(BOD)
(CoD)
(n/ml)
(89)

76



24(2012) )
[ 1 [ [ 1
22 025 22 025 22 025
[ ] 16 - 00 [ ] 17 - 00 [ ] 18 - 00
[ 1 [ 1 [
[ 1 [ [ 1
[1 1 1,610 (B) [1 ] 1,037 () [1 I 482 (8)
<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
<0.040 1 <0.040 1 <0.040 1
Q@ ) <0010 1 <0010 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 <0.001 1
<0.002 1 <0.002 1 <0.002 1
0.3 0.2 0.2 12 0.3 0.2 0.2 12 0.3 0.2 0.2 12
<2.0 1 <2.0 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
( ) -04 1 -04 1 -04 1
10 1 10 1 2 1
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 16.0 11.0 133 12 14.0 11.0 12.8 12 18.0 10.0 138 12
V) (50mm
(BOD)
(CoD)
(n/ml)
(89)

7



24(2012) )
[ ] [ ]
22 025 22 025 22 026
[ ] 19 - 00 [ 1 20 - 00 [ ] 01 - 01
[ ] [ ] [
[ 1 [ [ ]
[1 1 1,094 (mB) [1 ] 125(B) [1 ] 13,630(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 <0.005 1
1,2 <0.0004 1 <0.0004 1 <0.0004 1
<0.040 1 <0.040 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
<0.001 1 <0.001 1 <0.001 1
<0.002 1 <0.002 1 <0.002 1
0.00 1
0.3 0.2 0.2 12 03 02 0.2 12 0.3 1
<2.0 1 <2.0 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
( 11 1
( <1 1 <1 1 <1 1
( ) -0.4 1 02 1 -15 1
9 1 51 1 0 1
1,1 <0.0100 1 <0.0010 1 <0.0100 1
) 17.0 120 135 12 170 10.0 136 12 30.0 120 20.8 12
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)

78



24(2012) )
[ 1 [
22 026 22 030 22 030
[ ] 01 - 02 [ ] o1-o01 [ ] 01 - 02
[ ] [ ] [ ]
[ 1 [ [
[1 ] 850 (mB) [1 ] 1,583(n8) [1 1 1,690 (nB)
<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
Q@ ) <0010 1 <0010 1 <0.010 1
<0.001 1 <0.001 1 <0.001 1
<0.002 1 <0.002 1 <0.002 1
03 1 04 0.2 03 12 04 02 03 12
4.0 1 <20 <20 <20 4 <20 <20 <20 4
1,1,1 <0.030 1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( 05 1
( <1 1 <1 <1 <1 4 <1 <1 <1 4
( ) -17 1 -11 -14 -13 4 -11 -14 -13 4
0 1 1 1 1 1
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 25.0 120 195 12 283 10.0 189 12 283 10.0 189 12
V) (50mm
(BOD)
(cop)
(n/ml)
(s9)

79



24(2012) )
[ 1 1 [
22 - 030 22 - 030 22 - 030
[ ] 03 - 00 [ ] 07 - 00 [ ] 08 - 00
[ ] [ ] [ ]
[ 1 [ 1 [
[1 1,910 (B) [1 861(mB) [1 2,940 (B)
<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
2 ) <0.010 1 <0.010 1 <0.010 1
<0.001 1 <0.001 1 <0.001 <0.001 <0.001 2
<0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 2 <0.002 <0.002 <0.002 4
0.00 1 0.00 1
0.4 0.2 03 12 04 03 0.4 12 0.4 0.2 0.3 12
<2.0 <2.0 <2.0 4 <20 <20 20 4 <2.0 <2.0 <2.0 2
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 4 <1 <1 <1 4 <1 <1 <1 4
( ) -0.8 -13 -11 4 -11 -14 -13 4 -0.9 -12 -11 4
2 1 2 1 9 1
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 24.0 85 15.6 12 271 9.5 182 12 27.0 9.0 17.9 12
V) (50mm
(BOD)
(cop)
(n/ml)
(8S)

80



24(2012) )
[ 1 [ 1 [
22 - 030 22 - 030 22 - 030
[ ] 12 - 00 [ ] 13 - 00 [ 1 14 - 00
[ ] [ ] [ ]
[ 1 [ 1 [
[1 1,346 (nB) [1 ] 2,356 () [1 1,148 (n8)
<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
2 ) <0.010 1 <0.010 1 <0.010 1
<0.001 1 <0.001 1 <0.001 1
<0.002 <0.002 <0.002 2 <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4
0.00 1
05 03 0.4 12 04 02 03 12 0.4 03 0.3 12
<2.0 <2.0 <2.0 4 <20 <20 <2.0 2 <2.0 <2.0 <2.0 4
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 4 <1 <1 <1 4 <1 <1 <1 4
( ) -10 -13 -11 4 -1.0 -13 -1.2 4 -1.0 -14 -1.2 4
0 1 4 0 2 4 0 1
1,1 <0.0100 1 <0.0100 1 <0.0010 1
) 285 10.2 18.7 12 215 10.0 185 12 284 9.0 183 12
V) (50mm
(BOD)
(cop)
(n/ml)
(8S)

81



24(2012) )
[ ] ] [ ]
22 032 22 032 22 032
[ ] 01 - 01 [ ] 02 - 01 [ ] 03 - 01
[ [ [
[ 1 [ 1 [ ]
[1 1 5,604 (1mB) [1 ] 1,997 (mB) [1 ] 589 (B)
<0.0002 1 <0.0002 1 <0.0002 1
<0.0001 1 <0.0001 1 <0.0001 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 <0.001 1
<0.002 1 <0.002 1 <0.002 1
0.1 1 0.2 1 0.1 1
35 1 35 1 <2.0 1
1,1,1 <0.001 1 <0.001 1 <0.001 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( <0.3 1 <0.3 1 <0.3 1
( <1 1 <1 1 <1 1
( ) -12 1 -11 1 -0.7 1
13 1 190 1 23 1
1,1 <0.0020 1 <0.0020 1 <0.0020 1
)
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)

82



24(2012) )
[ 1 1 [ 1
22 032 22 032 22 032
[ ] 04 - 01 [ ] 05 - 01 [ ] 06 - 01
[ [ [
[ 1 [ 1 [ 1
[1 1 5,210 (nB) [1 ] 215(B) [1 I 534 (nB)
<0.0002 1 <0.0002 1 <0.0002 1
<0.0001 1 <0.0001 1 <0.0001 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 <0.001 1
<0.002 1 <0.002 1 <0.002 1
0.2 1 0.2 1 0.2 1
<2.0 1 <2.0 1 <2.0 1
1,1,1 <0.001 1 <0.001 1 <0.001 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( <0.3 1 <0.3 1 <0.3 1
( <1 1 <1 1 <1 1
( ) -08 1 -08 1 -08 1
9 1 14 1 57 1
1,1 <0.0020 1 <0.0020 1 <0.0020 1
(@)
w) (50mm
(BOD)
(CoD)
(n/ml)
(89)

83



24(2012)

[ [ ]
22 033 22 037 22 037
[ ] 01 - 00 [ ] 01 - 01 [ ] 02 - 01
[ ] [ ] [ ]
[ [ [ ]
[1 6,743 (mB) [1 ] 7,891 (mB) [1 ] 3,800 (1B)
<0.0002 1 <0.0002 1
<0.0001 1 <0.0001 1
<0.001 1 <0.001 1
<0.005 1 <0.005 1
1,2 <0.0004 1 <0.0004 1
<0.020 1 <0.020 1
@ ) 0.010 1 <0.010 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
0.3 0.2 0.2 12 0.1 1 0.3 1
4.0 1 58 1
1,1,1 <0.001 1 <0.001 1
t (MTBE) <0.002 1 <0.002 1
( <0.3 1 0.3 1
( <1 1 <1 1 1 1
( ) -13 1 -14 1
12 1 5 12 16 1 1 1
1,1 <0.0020 1 <0.0020 1
) 242 125 189 12 26.0 9.5 178 12 210 132 16.9 12
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)

84



24(2012)

1

1,399 (nB)

1

1,635(nB)

(m8)

1,2

<0.0002
<0.0001
<0.001
<0.005
<0.0004

@

<0.020
<0.010
<0.06
<0.06
<0.001

<0.002

03
35
<0.001

I I

03

0.1

02

12

(MTBE)

<0.002
<0.3
<1
-12

4

I

1,1

)
w)y

(50mm

(BOD)

20.0

<0.0020
130 16.6

(n/ml)

(89)

(CoD)

85



24(2012)

[ [ 1 [ 1
22 - 038 22 - 038 22 - 038
[ ] 04 - 00 [ ] 06 - 00 [ ] 08 - 00
[ 1 [ 1 [ 1
[ [ 1 [ ]
[1 1 23,517 (mB) [1 ] 12,068(nB) [1 ] 5,846 (mB)
1,2
Q@ )
0.2 0.1 0.2 12 04 0.1 0.2 12 0.3 0.2 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
)
V) (50mm )
(BOD)
(CoD)
(n/ml)
(59

86



24(2012)

[ [ 1 [ 1
22 - 038 22 - 038 22 - 038
[ ] 09 - 00 [ ] 10 - 00 [ ] 11 - 00
[ 1 [ 1 [ 1
[ [ 1 [ ]
[1 1 537 (mB) [1 ] 716 (n8) [1 ] 1,136 (mB)
1,2
Q@ )
0.4 0.2 0.2 12 0.2 0.1 0.2 12 0.2 0.1 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
)
V) (50mm )
(BOD)
(CoD)
(n/ml)
(59

87



24(2012)

[ [ ]
22 - 038 22 - 039 22 - 039
[ ] 12 - 00 [ ] 01 - 00 [ ] 02 - 00
[ ] [ ] [ ]
[ [ [ ]
1 1 1904 (nd) [ 1 4469(nd) [1 ] (8)
<0.0015 1 <0.0015 1
<0.0002 1 <0.0002 1
1,2 <0.0004 1 <0.0004 1
<0.040 1 <0.040 1
Q@ ) <0010 1 <0.010 1
0.3 0.2 0.2 12 03 03 0.3 12 0.3 0.2 0.3 12
9.9 1 4.2 1
1,1,1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1
( 0.6 1 14 1
( <1 1 <1 1
( ) -15 1 -10 1
1 1 1 1
1,1 <0.0100 1 <0.0100 1
) 270 10.0 188 12 275 8.0 189 12
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)

88



24(2012)

[ [ ]
22 039 22 039 22 039
[ ] 03 - 00 [ ] 04 - 00 [ ] 05 - 00
[ ] [ ] [ ]
[ [ [ ]
1 (n8) [ ] 650 (8) [1 ] (8)
<0.0015 1 <0.0015 1 <0.0015 1
<0.0002 1 <0.0002 1 <0.0002 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
0.3 0.2 0.3 12 03 02 0.2 12 04 0.2 0.3 12
38 1 70 1 34 1
1,1,1 <0.030 1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( 13 1 <1.0 1 13 1
( <1 1 <1 1 <1 1
( ) -11 1 -21 1 -15 1
7 1 0 1 0 1
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 28.0 10.0 189 12 26.0 75 177 12 28.0 10.0 189 12
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)

89



24(2012) )
[ ] ] [ ]
22 039 22 039 22 039
[ ] 06 - 00 [ ] 07 - 00 [ ] 08 - 00
[ ] [ ] [
[ 1 [ 1 [ ]
[1 1 657 (mB) [1 ] 280(n8) [1 ] 2,515(nB)
<0.0015 1 <0.0015 1 <0.0015 1
<0.0002 1 <0.0002 1 <0.0002 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
0.4 0.2 0.3 12 04 03 0.3 12 04 0.3 0.3 12
6.8 1 3.0 1 6.0 1
1,1,1 <0.030 1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( 0.4 1 0.6 1 0.9 1
( <1 1 <1 1 <1 1
( ) -08 1 03 1 -14 1
0 1 2 1 3 1
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 320 10.0 21.0 12 31.0 120 20.6 12 28.0 9.5 184 12
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)

90



24(2012) )
[ ] [ ]
22 039 22 041 22 041
[ ] 09 - 00 [ ] 01 - 00 [ ] 02 - 00
[ ] [ ] [ ]
[ 1 [ [ ]
[1 1 822 (n8) [1 ] 1,536 (mB) [1 ] 758(B)
<0.0015 1 <0.0015 1 <0.0015 1
<0.0002 1 <0.0002 1 <0.0002 1
<0.001 1 <0.001 1
<0.005 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
<0.06 1 <0.06 1
<0.06 1 <0.06 1
<0.001 1 <0.001 1
<0.002 1 <0.002 1
0.4 0.2 0.3 12 03 02 0.3 12 0.5 0.1 0.3 12
6.3 1 82 1 39 1
1,1,1 <0.030 1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( <0.3 1 <0.3 1 0.5 1
( <1 1 <1 1 <1 1
( ) -18 1 -13 1 -16 1
30 1 1 1 12 1
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 27.0 110 183 12 21.0 18.0 195 12 250 75 16.6 12
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)

91



24(2012) )
[ ] [ ]
22 041 22 041 22 046
[ ] 03 - 00 [ ] 04 - 00 [ ] 01 - 01
[ ] [ ] [ ]
[ 1 [ [ ]
[1 1 686 (1mB) [1 ] 708(nB) [1 ] 5,415 (B)
<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
<0.040 1 <0.040 1 <0.040 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 <0.001 1
<0.002 1 <0.002 1 <0.002 1
0.3 0.2 0.2 12 03 02 0.2 12 0.3 0.2 0.3 12
85 1 6.2 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
( 0.3 1 0.3 1 <0.3 1
( <1 1 <1 1 <1 1
( ) -18 1 -11 1 -06 1
4 1 3 1 0 1
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 245 130 184 12 25.0 175 211 12 212 120 174 12
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)

92



24(2012)

[ [ ]
22 046 22 046 22 046
[ ] 02 - 01 [ ] 03 - 01 [ ] 04 - 01
[ ] [ ] [ ]
[ [ [ ]
[1 1 3,811 (mB) [1 ] 1,357 (mB) [1 ] 1,434 (B)
<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
<0.040 1 <0.040 1 <0.040 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 <0.001 1
<0.002 1 <0.002 1 <0.002 1
0.00 1
0.2 0.2 0.2 12 03 02 0.2 12 0.3 0.1 0.2 12
<2.0 1 22 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
( <0.3 1 <0.3 1 <0.3 1
( <1 1 <1 1 <1 1
( ) -05 1 -10 1 -05 1
4 1 10 1 19 1
1,1 <0.0100 1 <0.0100 1 <0.0100 1
) 255 131 20.2 12 253 9.5 18.6 12 239 116 181 12
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)

93



24(2012) )
[ 1 [ 1
22 046 22 046 22 049
[ ] 05 - 01 [ ] 06 - 01 [ ] 01 - 01
[ [ 1 [
[ 1 [ [ 1
[1 ] 3,466 (8) [1 ] 298 (1mB) [1 ] 2,199(n8)
<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 <0.0004 1 <0.0004 1
<0.040 1 <0.040 1
Q@ ) <0.010 1 <0.010 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
03 0.2 0.2 12 03 0.1 0.2 12 0.2 0.1 0.2 12
<20 1 <20 1
1,1,1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1
( <03 1 <03 1
( <1 1 <1 1
( ) -08 1 -08 1
6 1 6 1
1,1 <0.0100 1 <0.0100 1
) 320 108 208 12 265 108 19.1 12
V) (50mm
(BOD)
(cop)
(n/ml)
(59

94



24(2012)

[ [ [ 1
22 - 053 22 - 058 22 - 058
[ ] 01 - 01 [ ] 01 - 00 [ ] 02 - 00
[ 1 [ 1 [ 1
[ [ [ ]
[1 1 2,655 (1mB) [1 ] 2,025(mB) [1 ] 2,160 (mB)
1,2
Q@ )
0.4 0.2 0.3 12 03 0.1 0.2 12 0.3 0.2 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
() 220 40 175 12
V) (50mm )
(BOD)
(CoD)
(n/ml)
(59

95



24(2012)

[ 1 [ [ 1
22 - 060 22 - 060 22 - 060
[ ] 01 - 00 [ 1] 02-o01 [ 1 02 - 02
[ 1 [ 1 [ 1
[ 1 [ [ 1
1 1 (m8) 1 1 7,629 (n8) 1 ] 737(mB)
1,2
@ )
04 0.2 0.3 12 0.4 0.2 03 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 252 8.0 165 12 262 92 175 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

96



24(2012)

[ 1 [ [ 1
22 - 060 22 - 060 22 - 062
[ ] 02 - 03 [ ] 03-o01 [ ] 01 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 1,839 () [1 ] 4,418 (nB) 1 ] 3,573(mB)
1,2
@ )
0.3 0.2 0.3 12 04 03 0.3 12 0.7 0.3 05 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 28.0 10.1 18.8 12 29.0 115 20.2 12 30.0 11.0 20.4 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

97



24(2012)

[ 1 [ [ 1
22 - 067 22 - 067 22 - 067
[ ] 01 - 01 [ ] 01 - 02 [ ] 01 - 03
[ 1 [ 1 [ 1
[ [ [ 1
1 1 12584(m) [1 ] 12584(m) 1 1 12584(mB)
1,2
@ )
0.4 0.3 0.4 12 04 0.2 0.4 12 0.4 0.3 0.4 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 24.0 7.2 15.6 12 28.0 10.2 19.2 12 29.2 9.8 19.2 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

98



24(2012)

[ 1 [ [ 1
22 - 067 22 - 067 22 - 067
[ ] 01 - 04 [ 1] 02-o01 [ 1 02 - 02
[ 1 [ 1 [ 1
[ [ [ 1
1 1 12584(m) [1 ] 5,481 (nB) 1 ] 5,481 (mB)
1,2
@ )
0.4 0.3 0.4 12 04 03 0.4 12 0.4 0.3 0.4 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 24.8 10.0 17.8 12 233 6.0 155 12 24.0 7.2 15.6 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

99



24(2012)

[ 1 [ [ 1
22 - 067 22 - 067 22 - 067
[ ] 02 - 03 [ ] 02- 04 [ ] 02 - 05
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 5,481 () [1 ] 5,481 (nB) 1 ] 5,481 (mB)
1,2
@ )
0.4 0.3 0.3 4 04 03 0.4 12 0.4 0.3 0.4 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 27.2 9.5 184 12 239 6.9 16.3 12 29.1 8.9 189 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

100



24(2012) )
[ 1 [ [ 1
22 - 069 22 - 069 22 - 069
[ 1 01 - 00 [ 1 02-o01 [ 1 03 - 00
[ 1 [ 1 [ 1
[ 1 [ [ 1
[1 1 452 () [1 ] 382(8) [1 1 ()
1,2
@ )
<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 0.1 0.2 12 0.3 0.1 0.2 12
1,1,1
t (MTBE)
(
( <1 1 <1 1
( )
11 1 4 1
1,1
) 25.0 11.0 179 12 240 11.0 17.9 12
uv) (50mm )
(BOD)
(coD)
(n/ml)

(89)

101



24(2012)

[ 1 [ 1 [ 1
22 - 069 22 - 069 22 - 069
[ ] 03 - 01 [ ] 04 - 00 [ ] 05 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
[1 ] 868 (B) [1 ] 484(mB) 1 ] 234(n8)
1,2
@ )
<0.06 1 <0.06 1
<0.06 1 <0.06 1
<0.001 1 <0.001 1
<0.002 1 <0.002 1
0.3 0.2 0.2 12 0.2 0.1 0.2 12
1,1,1
t (MTBE)
(
( <1 1 <1 1
( )
33 1 45 1
1,1
) 22.0 7.0 15.8 12 29.0 9.0 185 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

102



24(2012) )
[ ] [ [ ]
22 - 069 22 - 069 22 - 069
[ ] 06 - 00 [ ] 07 - 00 [ ] 08 - 00
[ ] [ ] [ ]
[ 1 [ [ 1
1 1 560 (1mB) [1 ] 18 (mB) [1 ] 64 (n8)
1,2
@ )
<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
0.2 0.1 0.2 12 0.2 0.1 0.1 12 04 0.1 0.2 12
1,1,1
t (MTBE)
(
( <1 1 <1 1 <1 1
( )
14 1 58 1 5 1
1,1
) 240 11.8 174 12 230 6.0 151 12 27.0 8.0 178 12
(W) (50mm )
(BOD)
(CoD)
(n/ml)
(89)

103



24(2012)

[ 1 [ 1 [ 1
22 - 069 22 - 070 22 - 070
[ 1 09 - 00 [ ] 01 - 00 [ ] 02 - 00
[ 1 [ 1 [ 1
[ 1 [ [ 1
[1 1 11 (M) [l 1 4372(m) [1 1 614 (d)
1,2
@ )
<006 1
<0.06 1
<0.001 1
<0.002 1
1.0 01 04 12 03 01 02 12 04 02 03 12
1,1,1
t (NTBE)
(
( <1 1
( )
170 1
1,1
) 200 15.0 17.7 12
V) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

104



24(2012)

[ [ [ 1
22 - 070 22 - 070 22 - 070
[ ] 03 - 00 [ ] 04 - 00 [ ] 05 - 00
[ 1 [ 1 [ 1
[ [ [ 1
1 1 231 (nB) 1 1 176 (nB) 1 ] 52 ()
1,2
@ )
0.4 0.1 0.3 12 04 0.2 0.3 12 0.3 0.1 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 22,0 110 167 12 240 11.0 17.3 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

105



24(2012)

[ 1 [ [ 1
22 - 070 22 - 070 22 - 070
[ 1 06 - 00 [ ] 07 - 00 [ ] 08 - 00
[ 1 [ 1 [ 1
[ [ [ 1
1 1 324 () 1 ] 316(mB) 1 ] 35 (nB)
1,2
@ )
0.4 0.1 0.3 12 04 0.2 0.3 12 0.4 0.3 03 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 19.0 7.0 145 12 20.0 9.0 15.1 12 27.0 9.0 17.8 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

106



24(2012)

[ 1 [ [ 1
22 - 070 22 - 075 22 - 075
[ 1 09 - 00 [ ] 01 - 00 [ 1 02 - 00
[ 1 [ 1 [ 1
[ [ [ 1
1 1 86 (nB) [1 ] 2,086 (m8) 1 ] 3,369 (m8)
1,2
@ )
0.3 0.1 0.3 12 0.3 0.2 0.3 12 0.4 0.3 03 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 23.0 18.0 20.1 12 25.0 6.0 16.4 12 27.0 5.0 17.2 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

107



24(2012)

[ 1 [ [ 1
22 - 075 22 - 078 22 - 078
[ ] 03 - 00 [ ] 01 - 00 [ 1 02 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 1,637 () [1 ] 4,895 (nB) 1 ] 1,562 ()
1,2
@ )
0.4 0.2 0.2 12 0.2 0.1 0.2 12 0.3 0.1 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 27.0 7.0 16.8 12 221 12.2 16.7 12 21.4 13.8 17.3 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

108



24(2012)

[ [ 1
22 - 078 22 - 078 22 - 078
[ ] 03 - 00 [ ] 04 - 00 [ ] 05 - 00
[ ] [ ] [ ]
[ [ [ 1
[1 1 308 (mB) [1 ] 3,607 (mB) [1 I 4,769 (m8)
<0.0015 1
<0.0002 1
<0.001 1
<0.007 1
1,2 <0.0004 1
<0.020 1
@ ) <0.010 1
<0.01 1
<0.01 1
<0.001 1
<0.001 1
0.2 0.1 0.1 12 04 02 0.3 12 0.3 0.2 0.3 12
10.0 1
1,1,1 <0.001 1
t (MTBE) <0.002 1
(
( <1 1
( ) 0.0 1
2 1
1,1
) 249 149 197 12 26.5 110 184 13 235 132 18.0 12
V) (50mm
(BOD)
(cop)
(n/ml)
(8S)

109



24(2012)

[ 1 [ [ 1
22 - 078 22 - 078 22 - 078
[ 1 06 - 00 [ ] 07 - 00 [ ] 08 - 00
[ 1 [ 1 [ 1
[ [ [ 1
1 1 774 (n8) 1 1 1,106 (m8) 1 ] 189 (mB)
1,2
@ )
0.2 0.1 0.1 12 05 <0.1 0.1 12 0.4 <0.1 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 30.0 10.8 20.4 12 265 14.8 19.8 12 24.6 15.1 20.1 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

110



24(2012)

[ 1 [ [ 1
22 - 078 22 - 078 22 - 079
[ 1 09 - 00 [ ] 10 - 00 [ ] 01 - 00
[ 1 [ 1 [ 1
[ [ [ 1
1 1 4,327 (mB) 1 1 1,507 (n8) 1 ] 1,610 (n8)
1,2
@ )
0.3 0.3 0.3 12 04 0.2 0.3 12 05 0.3 0.4 12
1,1,1
t (MTBE)
(
(
( )
0 0 0 4
1,1
) 181 145 16.6 13 220 17.7 19.9 12 26.1 10.0 183 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

111



24(2012) )
[ 1 [ 1 [ 1
22 - 079 22 - 080 22 - 080
[ 1 02 - 00 [ ] o1 - 00 [ ] 02 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
[1 ] 693 () [1 ] 1,929 () 1 ] 718(mB)
1,2
@ )
<0.001 1
<0.002 1
05 0.3 0.4 12 0.2 0.2 0.2 12 0.2 0.1 0.2 12
<2.0 1
1,1,1
t (MTBE)
(
(¢ <1 1
( ) -16 1
1 0 0 4
1,1
) 28.0 10.7 19.7 12 219 79 15.1 12 19.8 11.3 16.3 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(SS)

112



24(2012)

[ 1 [ 1 [ 1
22 - 080 22 - 080 22 - 080
[ ] 03 - 00 [ ] 04 - 00 [ ] 05 - 00
[ 1 [ 1 [ 1
[ [ 1 [ 1
[1 1 54 () [1 1 1,789 (B) [1 1 (mB)
1,2
@ )
0.4 0.1 0.2 12 0.3 0.2 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 276 6.4 16.4 12 24.9 74 16.5 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

113



24(2012)

[ 1 [ [ 1
22 - 080 22 - 080 22 - 080
[ 1 06 - 00 [ ] 07 - 00 [ ] 08 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 925 (1) [1 1 371(n8) 1 ] 2,227 ()
1,2
@ )
0.3 0.2 0.2 12 0.3 0.2 0.2 12 0.3 0.2 0.2 4
1,1,1
t (MTBE)
(
(
( )
1,1
) 25.0 8.2 16.3 12 242 8.2 17.0 12 189 12.2 159 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

114



24(2012)

[ 1 [ [ 1
22 - 080 22 - 080 22 - 080
[ 1 09 - 00 [ ] 10 - 00 [ ] 11 - 00
[ 1 [ 1 [ 1
[ [ [ 1
1 1 2,925 (m8) 1 ] 2,211 () 1 ] 4,308 (nB)
1,2
@ )
0.3 0.2 0.2 12 0.3 0.1 0.2 12 0.3 0.2 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
( ) 186 14.2 16.4 12 278 59 16.3 12 24.1 11.6 171 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

115



24(2012)

[ 1 [ [ 1
22 - 080 22 - 080 22 - 080
[ 1 12 - 00 [ ] 13 - 00 [ 1 14 - 00
[ 1 [ 1 [ 1
[ [ [ 1
1 1 157 (n8) 1 1 249 (n8) 1 ] 2,179 ()
1,2
@ )
0.3 0.2 0.2 12 04 03 0.3 12 0.3 0.3 03 12
1,1,1
t (MTBE)
(
(
( )
1,1
( ) 20.3 8.4 151 12 19.7 11.9 15.7 12 276 8.3 179 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

116



24(2012)

[ 1 [ [ 1
22 - 080 22 - 080 22 - 080
[ 1 15 - 00 [ 1 16 - 00 [ 1 17 - 00
[ 1 [ 1 [ 1
[ [ [ 1
1 1 802 () [1 ] 124 (m8) 1 ] 88 (nB)
1,2
@ )
0.3 0.2 0.2 12 0.3 0.2 0.3 12 0.3 0.1 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 27.0 9.3 17.2 12 258 71 16.3 12 25.7 39 15.3 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

117



24(2012)

[ 1 [ [ 1
22 - 080 22 - 080 22 - 080
[ ] 18 - 00 [ 1 19 - 00 [ 1 20 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 930 () [1 1 17 (n8) 1 ] 22 ()
1,2
@ )
0.3 0.3 0.3 12 0.3 0.1 0.2 12 0.3 0.3 03
1,1,1
t (MTBE)
(
(
( )
1,1
) 19.6 13.8 16.9 12 19.4 8.3 14.0 12 19.8 8.0 145
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

118



