24(2012)

[ 1 [
07 - 001 07 - 001 07 - 001
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ ] [ ] [ ]
[ [ 1 [
[1 1 21,900 (mB) [1 ] 64,000(rB) [1 I 1,800 (n8)
<0.0015 <0.0015 <0.0015 4 <0.0015 <0.0015 <0.0015 4 <0.0015 <0.0015 <0.0015 4
<0.0002 <0.0002 <0.0002 4 <0.0002 <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
<0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
<0.002 <0.002 <0.002 2 <0.002 <0.002 <0.002 2 <0.002 <0.002 <0.002 2
<0.10 <0.10 <0.10 2 <0.10 <0.10 <0.10 2 <0.10 <0.10 <0.10 2
0.6 05 0.6 12 0.6 04 05 12 0.6 0.6 0.6 12
0.7 0.7 0.7 2 0.9 0.9 09 2 1.6 0.7 12 2
1,1,1 <0.030 <0.030 <0.030 4 <0.030 <0.030 <0.030 4 <0.030 <0.030 <0.030 4
t (MTBE) <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4
(
( <1 <1 <1 2 <1 <1 <1 2 <1 <1 <1 2
( ) -19 -2.1 -20 2 -2.3 -26 -24 2 -1.8 -24 -21 2
2 0 0 12 16 0 2 12 4 0 1 12
1,1 <0.0100 <0.0100 <0.0100 4 <0.0100 <0.0100 <0.0100 4 <0.0100 <0.0100 <0.0100 4
) 25.6 34 131 12 264 31 14.7 12 239 22 12.0 12
V) (50mm
(BOD)
(cop)
(n/ml)
25.0 83 16.7 12 9.0 58 75 12 24.3 149 20.0 12
(8S)
284 155 21.0 12 335 279 30.6 12 5.0 38 45 12
12,6 12.0 123 2 15.0 146 148 2 112 111 112 2




24(2012)

[ 1 [
07 - 001 07 - 002 07 - 002
[ ] 04 - 00 [ ] 01 - 00 [ 1 06 - 00
[ 1 [ 1 [ 1
[ [ ] [
[ 1 17,600 (n®) I 1 18149(nB) [ 1 18172(nB)
<0.0015 <0.0015 <0.0015 4 <0.0002 <0.0002 <0.0002 12 <0.0002 <0.0002 <0.0002 12
<0.0002 <0.0002 <0.0002 4 <0.0002 <0.0002 <0.0002 12 <0.0002 <0.0002 <0.0002 12
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 12 <0.001 <0.001 <0.001 12
<0.005 <0.005 <0.005 12 <0.020 <0.020 <0.020 12 <0.020 <0.020 <0.020 12
1,2 <0.0004 <0.0004 <0.0004 4 <0.0004 <0.0004 <0.0004 12 <0.0004 <0.0004 <0.0004 12
<0.040 <0.040 <0.040 4 <0.040 <0.040 <0.040 12 <0.040 <0.040 <0.040 12
2 ) <0.010 <0.010 <0.010 2 <0.010 <0.010 <0.010 4 <0.010 <0.010 <0.010 4
<0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
<0.002 <0.002 <0.002 2 0.003 <0.002 <0.002 4 0.011 <0.002 0.003 4
<0.10 <0.10 <0.10 2 <0.01 <0.01 <0.01 2 <0.01 <0.01 <0.01 2
05 04 0.4 12 05 0.3 0.4 12 0.7 0.2 0.4 12
18 13 16 2
1,1,1 <0.030 <0.030 <0.030 4 <0.030 <0.030 <0.030 12 <0.030 <0.030 <0.030 12
t (MTBE) <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 12 <0.002 <0.002 <0.002 12
( 0.6 0.4 05 2 28 0.7 18 2
( <1 <1 <1 2 1 <1 <1 4 2 1 2 4
( ) -12 -14 -13 2 -1.0 -1.9 -15 4 -11 -1.6 -14 4
0 0 0 12 1 0 0 4 2 0 1 4
1,1 <0.0100 <0.0100 <0.0100 4 <0.0020 <0.0020 <0.0020 12 <0.0020 <0.0020 <0.0020 12
( ) 265 39 145 12 250 6.0 154 12 25.8 5.0 149 12
w) (50mm 0.051 0.018 0.035 12
(BOD)
(coD)
/nl)
471 36.6 417 12 34.0 25.0 30.0 4 36.0 26.0 33.0 4
(59
123 9.9 11.2 12 6.7 52 6.0 12 170 59 9.1 12
14.9 139 144 2




24(2012) )
[ ] [ ] [
07 - 002 07 - 002 07 - 002
[ ] 07 - 00 [ ] 10 - 00 [ ] 11 - 00
[ ] [ ] [ ]
[ 1 [ 1 [
[1 1 5,990 (mB) [1 ] 35,694 (r8) [1 1 27,100(mB)
<0.0002 <0.0002 <0.0002 12 <0.0002 <0.0002 <0.0002 12 <0.0002 <0.0002 <0.0002 12
<0.0002 <0.0002 <0.0002 12 <0.0002 <0.0002 <0.0002 12 <0.0002 <0.0002 <0.0002 12
<0.001 <0.001 <0.001 12 <0.001 <0.001 <0.001 12 <0.001 <0.001 <0.001 12
<0.020 <0.020 <0.020 12 <0.020 <0.020 <0.020 12 <0.020 <0.020 <0.020 12
1,2 <0.0004 <0.0004 <0.0004 12 <0.0004 <0.0004 <0.0004 12 <0.0004 <0.0004 <0.0004 12
<0.040 <0.040 <0.040 12 <0.040 <0.040 <0.040 12 <0.040 <0.040 <0.040 12
2 ) <0.010 <0.010 <0.010 4 <0.010 <0.010 <0.010 4 <0.010 <0.010 <0.010 4
0.009 <0.001 0.002 4 0.002 <0.001 <0.001 4 0.001 <0.001 <0.001 4
<0.002 <0.002 <0.002 4 0.003 <0.002 <0.002 4 0.002 <0.002 <0.002 4
<0.01 <0.01 <0.01 2 <0.01 <0.01 <0.01 2 <0.01 <0.01 <0.01 2
0.5 0.2 0.3 12 03 01 0.2 12 0.5 0.3 04 12
70 6.0 70 4
1,1,1 <0.030 <0.030 <0.030 12 <0.030 <0.030 <0.030 12 <0.030 <0.030 <0.030 12
t (MTBE) <0.002 <0.002 <0.002 12 <0.002 <0.002 <0.002 12 <0.002 <0.002 <0.002 12
( 0.3 <0.2 <0.2 2 16 0.6 11 2 13 <0.2 0.7 2
( 2 <1 <1 4 2 1 1 4 2 <1 <1 4
( ) -16 -18 -17 4 -12 -2.0 -15 4 -17 -24 -20 4
3 0 2 4 2 0 1 4 52 0 14 4
1,1 <0.0020 <0.0020 <0.0020 12 <0.0020 <0.0020 <0.0020 12 <0.0020 <0.0020 <0.0020 12
) 23.0 6.4 148 12 29.0 85 176 12 255 6.9 153 12
V) (50mm
(BOD)
(CoD)
(n/nml)
45.0 36.0 41.0 4 320 210 28.0 4 25.0 13.0 19.0 4
(8S)
11.0 74 9.0 12 120 8.3 94 12 6.6 33 41 12




24(2012)

[ ] [
07 - 002 07 - 003 07 - 003
[ ] 12 - 00 [ ] 01 - 01 [ ] 01 - 02
[ ] [ ] [ ]
[ [ 1 [
[1 1 17,131 (mB) [1 ] 26,380(rB) [1 1 37,949(nB)
<0.0002 <0.0002 <0.0002 12 <0.0010 <0.0010 <0.0010 2 <0.0010 <0.0010 <0.0010 2
<0.0002 <0.0002 <0.0002 12 <0.0002 <0.0002 <0.0002 2 <0.0002 <0.0002 <0.0002 2
<0.001 <0.001 <0.001 12 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
<0.020 <0.020 <0.020 12 <0.005 <0.005 <0.005 2 <0.005 <0.005 <0.005 2
1,2 <0.0004 <0.0004 <0.0004 12 <0.0002 <0.0002 <0.0002 2 <0.0002 <0.0002 <0.0002 2
<0.040 <0.040 <0.040 12 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
2 ) <0.010 <0.010 <0.010 4 <0.010 <0.010 <0.010 2 <0.010 <0.010 <0.010 2
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
<0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 0.003 <0.002 <0.002
<0.01 <0.01 <0.01 2
0.5 0.3 0.4 12 05 04 0.4 12 04 0.2 04 12
70 5.0 6.0 4 19 12 16 2 2.6 16 21 2
1,1,1 <0.030 <0.030 <0.030 12 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
t (MTBE) <0.002 <0.002 <0.002 12 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
( 0.6 <0.2 0.3 2 12 0.9 11 2 18 18 18 2
( 1 <1 <1 4 1 <1 <1 2 1 <1 <1 2
( ) -17 -2.0 -1.8 4 -2.3 -25 -24 2 -25 -2.8 -27 2
16 0 4 4 50 6 28 2 30 0 15 2
1,1 <0.0020 <0.0020 <0.0020 12 <0.0002 <0.0002 <0.0002 2 <0.0002 <0.0002 <0.0002 2
) 255 8.0 163 12 23.0 42 120 12 250 5.0 137 12
V) (50mm
(BOD)
(CoD)
(n/nml)
45.0 370 41.0 4
(8S)
120 85 10.0 12




24(2012)

[ [
07 - 003 07 - 003 07 - 003
[ ] 01 - 03 [ ] 01 - 04 [ ] 01 - 05
[ ] [ ] [ ]
[ [ [
[1 1 17,862 (mB) [1 ] 1,545 (mB) [1 ] 2,148 (nB)
<0.0010 <0.0010 <0.0010 2 <0.0010 <0.0010 <0.0010 2 <0.0010 <0.0010 <0.0010 2
<0.0002 <0.0002 <0.0002 2 <0.0002 <0.0002 <0.0002 2 <0.0002 <0.0002 <0.0002 2
<0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
<0.005 <0.005 <0.005 2 <0.005 <0.005 <0.005 2 <0.005 <0.005 <0.005 2
1,2 <0.0002 <0.0002 <0.0002 2 <0.0002 <0.0002 <0.0002 2 <0.0002 <0.0002 <0.0002 2
<0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
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
0.003 <0.002 <0.002 2 0.003 <0.002 <0.002 0.002 0.002 0.002
0.4 0.2 0.3 12 04 02 0.3 12 0.5 0.3 04 12
11 03 0.7 2 11 0.5 0.8 2 24 15 20 2
1,1,1 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
t (MTBE) <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 2
( 11 0.6 0.9 2 15 11 13 2 13 13 13 2
( <1 <1 <1 2 1 <1 <1 2 <1 <1 <1 2
( ) -14 -21 -1.8 2 -13 -2.2 -18 2 -24 -2.6 -25 2
1 0 1 2 1 0 1 2 0 0 0 2
1,1 <0.0002 <0.0002 <0.0002 2 <0.0002 <0.0002 <0.0002 2 <0.0002 <0.0002 <0.0002 2
) 26.0 6.5 181 12 24.8 5.0 137 12 220 45 131 12
V) (50mm
(BOD)
(CoD)
(n/nml)

(58)




24(2012)

[ [ ]
07 - 005 07 - 006 07 - 006
[ ] 01 - 00 [ ] 01 - 00 [ ] 02 - 00
[ ] [ ] [ ]
[ [ [ ]
[1 1 5,196 (1mB) [1 ] 25,260(B) [1 1 13,419(mB)
<0.0002 1 <0.0002 1
<0.0002 1 <0.0002 1
<0.001 1 <0.001 1
<0.005 1 <0.005 1
1,2 <0.0004 1 <0.0004 1
<0.040 1 <0.040 1
@ ) <0.010 1 <0.010 1
0.001 1 <0.001 1
0.005 1 <0.002 1
0.5 0.1 0.3 365 05 02 0.4 365 0.6 0.4 0.5 365
12 1 25 1
1,1,1 <0.001 1 <0.001 1
t (MTBE) <0.002 1 <0.002 1
( 10 1 07 1
( 1 1 2 1
( ) -23 1 -24 1
1 1 0 1
1,1 <0.0020 1 <0.0020 1
) 26.5 43 146 12 255 3.0 139 12 210 25 113 12
V) (50mm
(BOD)
(CoD)
(n/nml)

(58)




24(2012)

[ [ ]
07 006 07 006 07 006
[ ] 03 - 00 [ ] 04 - 00 [ ] 05 - 00
[ ] [ ] [ ]
[ [ [ ]
[1 1 530 (1mB) [1 ] 2,895(mB) [1 ] 26 (mB)
<0.0002 1 <0.0002 1 <0.0002 1
<0.0002 1 <0.0002 1 <0.0002 1
<0.001 1 <0.001 1 <0.001 1
<0.005 1 <0.005 1 <0.005 1
1,2 <0.0004 1 <0.0004 1 <0.0004 1
<0.040 1 <0.040 1 <0.040 1
@ ) <0.010 1 <0.010 1 <0.010 1
0.001 1 <0.001 1 <0.001 1
0.003 1 <0.002 1 <0.002 1
0.5 0.4 0.4 365 05 03 0.3 365 04 0.3 0.3 12
11 1 21 1 4.0 1
1,1,1 <0.001 1 <0.001 1 <0.001 1
t (MTBE) <0.002 1 <0.002 1 <0.002 1
( 0.8 1 0.4 1 <0.3 1
( 1 1 1 1 1 1
( ) -20 1 -31 1 -2.7 1
23 1 2 1 0 1
1,1 <0.0020 1 <0.0020 1 <0.0020 1
) 23.0 5.0 128 12 235 3.0 127 12 205 45 115 12
V) (50mm
(BOD)
(CoD)
(n/nml)

(58)




24(2012) )
[ [ [ 1
07 - 007 07 - 007 07 - 007
[ 1 01 - 00 [ 1 02 - 00 [ 1 03 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 1 10,682 (m8) [1 ] 333(B) 1 ] 942 (n8)
1,2
@ )
0.3 0.2 03 12 0.3 02 0.2 12 0.3 0.1 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 255 51 147 12 225 8.0 147 12 21.8 6.2 14.2 12
uv) (50mm )
(BOD)
(coD)
(n/ml)

(89)




24(2012) )
[ [ [ 1
07 - 007 07 - 009 07 - 009
[ 1 04 - 00 [ 1 01 - 00 [ 1 02 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 1,543 () [1 ] 10,638(mB) 1 1 2752(n8)
1,2
@ )
04 0.2 04 12 0.5 02 04 12 0.6 0.2 0.5 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 25.0 55 141 12 26.8 3.3 14.9 12 24.7 54 145 12
uv) (50mm )
(BOD)
(coD)
(n/ml)

(89)




24(2012)

1

905 (1r8)

1

546 (B)

1 13550(nB)

1,2

<0.0015
<0.0002
<0.001
<0.005
<0.0004

Q@

<0.040
<0.010
<0.06
<0.06
<0.001

05

02

04

12

06

04

05

12

<0.002

03
50
<0.030

i

(MTBE)

<0.002
14

<1
-17

0

1,1

)
w)

(50mm

(BOD)

26.5

6.1

155

12

27.2

5.6

153

12

<0.0100
235 5.7 141

i

/nl)

(58)

(CoD)

10



24(2012) )
[ [ 1 [
07 - 010 07 - 010 07 - 010
[ 1 02 - 00 [ 1 03 - 00 [ 1 04 - 00
[ 1 [ 1 [ 1
[ [ 1 [
[1 1 4181 (m) [1 ] (m8) 1 ] 358(rB)
1,2
@ )
1,1,1
t (MTBE)
(
(
( )
1,1
) 254 6.6 151 12 239 69 149 12
uv) (50mm )
(BOD)
(coD)
(n/ml)
(SS)

11



24(2012) )
[ [ [
07 - 010 07 - 010 07 - 010
[ 1 05 - 00 [ 1 06 - 00 [ 1 07 - 00
[ 1 [ 1 [ 1
[ [ [
[1 1 1367(m) [1 ] 213(8) 1 1 1576(nd)
1,2
@ )
1,1,1
t (MTBE)
(
(
( )
1,1
) 27.3 4.7 151 12 257 6.0 152 12 29.1 59 16.7 12
V) (50mm )
(BOD)
(cop)
(n/ml)
(SS)

12



24(2012) )
[ [ [ 1
07 - 010 07 - 017 07 - 017
[ 1 08 - 00 [ 1 01 - 00 [ 1 02 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 10 (nB) [1 ] 4,697 (8) 1 1 4854(nB)
1,2
@ )
<0.06 1
<0.06 1
<0.001 1
<0.002 1
0.2 1 0.2 0.1 0.2 12
1,1,1
t (MTBE)
(
(
( )
2 1
1,1
) 24.0 15.9 219 12 25.0 5.8 155 12 24.0 5.0 14.6 12
V) (50mm )
(BOD)
(cop)
(n/ml)

(89)

13



24(2012) )
[ ] [ ] [
07 - 017 07 - 017 07 - 017
[ ] 03 - 01 [ ] 03 - 02 [ ] 04 - 00
[ ] [ ] [ ]
[ 1 [ 1 [
[1 1 249 (mB) [1 ] 1,350 (mB) [1 1 133(nB)
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
0.4 1 0.1 1
1,1,1
t (MTBE)
(
(
( )
2 1 2 1
1,1
) 205 6.8 131 12 17.6 163 171 4
(W) (50mm )
(BOD)
(CoD)
(n/ml)

(89)

14



24(2012)

[ [ ]
07 018 07 - 019 07 021
[ ] 01 - 00 [ ] 01 - 00 [ ] 02 - 00
[ ] [ ] [ ]
[ [ [ ]
[1 1 1,156 (1mB) [1 ] 5,817 (mB) [1 ] 2,808 (1mB)
<0.0002 <0.0002 <0.0002 2
<0.0002 <0.0002 <0.0002 2
<0.001 <0.001 <0.001 2
<0.005 <0.005 <0.005 2
1,2 <0.0004 <0.0004 <0.0004 2
<0.040 <0.040 <0.040 2
Q@ ) <0010 <0010 <0.010 2
<0.001 <0.001 <0.001 2
<0.002 <0.002 <0.002 2
<0.10 <0.10 <0.10 2
0.6 0.2 0.4 12 04 03 0.3 12 0.5 0.5 0.5 365
5.3 3.9 4.6 2
1,1,1 <0.001 <0.001 <0.001 2
t (MTBE) <0.002 <0.002 <0.002 2
( 16 <1.0 <1.0 12
( 1 <1 1 2
( ) -19 -22 -20 2
0 0 0 2
1,1 <0.0100 <0.0100 <0.0100 2
) 255 38 151 12 251 5.2 143 12 255 6.0 138 12
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)

15



24(2012) )
[ 1 [ 1 [ 1
07 - 021 07 - 021 07 - 022
[ 1 03 - 00 [ 1 04 - 00 [ ] 01 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
[1 ] 429 (n8) [1 ] (m8) 1 1 2891(nd)
1,2
@ )
05 0.2 03 365
1,1,1
t (MTBE)
(
(
( )
1,1
) 265 5.0 150 12
V) (50mm )
(BOD)
(cop)
(n/ml)
(SS)

16



24(2012)

1

1,290 (nB)

1

1,721 (n8)

1

1,968 (1m8)

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

17



24(2012)

1

569 (m8)

1

5,113(n8)

1

1,673(mB)

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

18



24(2012) )
[ 1 [ [ 1
07 - 022 07 - 024 07 - 025
[ ] 08 - 00 [ ] 01 - 00 [ ] 01 - 00
[ 1 [ 1 [ 1
[ 1 [ [ 1
[1 ] 391 (mB) [1 ] 2,739 () 1 ] 1,821 (n8)
1,2
@ )
04 0.2 0.4 36 0.3 0.2 03 365
1,1,1
t (MTBE)
(
(
( )
1,1
) 265 5.0 117 36 27.0 35 141 36
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

19



24(2012) )
[ [ [ 1
07 - 025 07 - 025 07 - 025
[ 1 02 - 00 [ 1 03 - 00 [ 1 04 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 1 4307(m) [1 ] 35 (nB) 1 ] 384 (mB)
1,2
@ )
04 0.1 03 365 1.0 0.1 0.6 365 0.3 0.2 0.2 365
1,1,1
t (MTBE)
(
(
( )
1,1
) 26.5 4.0 141 24 25.0 35 139 12 255 55 14.6 12
uv) (50mm )
(BOD)
(coD)
(n/ml)
(SS)

20



24(2012) )
[ 1 [ 1 [ 1
07 - 027 07 - 029 07 - 029
[ 1 01 - 00 [ 1 01 - 00 [ 1 02 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
[1 1 4452(m8) [1 1 () 1 1 ()
1,2
@ )
0.8 03 05 365
1,1,1
t (MTBE)
(
(
( )
1,1
) 25.7 6.1 158 12
V) (50mm )
(BOD)
(cop)
(n/ml)
(SS)

21



24(2012)

(m8)

(m8)

(m8)

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

22



24(2012) )
[ [ [ 1
07 - 032 07 - 032 07 - 032
[ ] 01 - 01 [ 1 02-o01 [ ] 03 - 01
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 5,454 (8) [1 ] 4,351 (8) 1 ] 971(nB)
1,2
@ )
04 03 04 365 0.4 02 0.3 365 04 03 04 365
1,1,1
t (MTBE)
(
(
( )
1,1
) 23.0 9.4 156 12 249 6.8 15.8 12 209 85 15.1 12
uv) (50mm )
(BOD)
(coD)
(n/ml)
(SS)

23



24(2012) )
[ [ 1 [ 1
07 - 034 07 - 034 07 - 034
[ 1 01 - 00 [ 1 02 - 00 [ 1 03 - 00
[ 1 [ 1 [ 1
[ [ 1 [ 1
[1 1 1,946 () [1 ] 272 (8) 1 ] 248 (n8)
1,2
@ )
0.3 0.1 0.2 12 0.4 0.1 0.3 12 0.3 0.1 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
)
V) (50mm )
(BOD)
(cop)
(n/ml)
(SS)

24



24(2012) )
[ [ [ 1
07 - 038 07 - 038 07 - 038
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 4,998 (nB) [1 ] 159(m8) 1 ] 114 (nB)
1,2
@ )
0.3 0.1 0.2 12 0.2 0.1 0.1 12 0.2 0.1 0.1 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 27.2 5.3 16.2 12 272 5.4 16.3 12 27.2 5.4 16.3 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

25



24(2012) )
[ [ 1 [ 1
07 - 040 07 - 040 07 - 043
[ ] 01 - 01 [ ] 01 - 02 [ ] 01 - 00
[ 1 [ 1 [ 1
[ [ 1 [ 1
[1 ] 340 (mB) [1 ] 254 (mB) 1 ] 3,451 (mB)
1,2
@ )
0.6 0.3 0.4 0.6 03 0.4 09 0.1 05 36
1,1,1
t (MTBE)
(
(
( )
1,1
) 19.0 85 126 275 40 147 36
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

26



24(2012) )
[ [ [ 1
07 - 043 07 - 043 07 - 043
[ 1 02 - 00 [ 1 02-o01 [ 1 03 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 1,072 (n8) [1 ] 1,072(n8) 1 ] 1,384 (nB)
1,2
@ )
0.3 0.1 0.2 12 0.5 0.1 0.2 12 0.5 0.1 0.3 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 244 40 141 12 23.6 42 13.2 12 25.0 45 13.8 12
uv) (50mm )
(BOD)
(coD)
(n/ml)
(SS)

27



24(2012) )
[ [ [ 1
07 - 043 07 - 043 07 - 043
[ ] 03 - 01 [ ] 04 - 00 [ ] 05 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 1,384 () [1 ] 1,384 () 1 ] 967 (mB)
1,2
@ )
05 0.1 0.3 12 04 0.1 0.2 12 0.4 0.2 03 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 25.0 45 13.8 12 212 42 125 12 19.6 57 12.0 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

28



24(2012) )
[ [ [ 1
07 - 043 07 - 043 07 - 044
[ ] 05 - 01 [ ] 05 - 02 [ ] 01 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 967 () [1 ] 967 (mB) 1 ] 1,993 (n8)
1,2
@ )
05 0.2 0.3 12 0.3 0.1 0.2 12 0.4 0.2 03 12
1,1,1
t (MTBE)
(
(
( )
1,1
( ) 24.7 5.6 14.6 12 241 39 137 12 25.0 7.8 15.2 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

29



24(2012) )
[ [ [ 1
07 - 044 07 - 044 07 - 045
[ 1 02 - 00 [ 1 03 - 00 [ ] 01 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 1,408 (n8) [1 ] 431(8) 1 ] 1,690 (B)
1,2
@ )
05 03 04 12 0.4 02 0.3 12 0.5 04 0.5 365
1,1,1
t (MTBE)
(
(
( )
1,1
) 25.0 6.5 155 12 24.0 74 15.6 12 20.3 9.5 147 14
uv) (50mm )
(BOD)
(coD)
(n/ml)
(SS)

30



24(2012) )
[ 1 [ 1 [ 1
07 - 045 07 - 045 07 - 045
[ ] 02 - 00 [ ] 03 - 00 [ 1 04 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
[1 1 (m8) [1 1 () 1 1 422(n®)
1,2
@ )
05 02 03 365
1,1,1
t (MTBE)
(
(
( )
1,1
) 17.0 11.0 142 14
V) (50mm )
(BOD)
(Cop)
(n/ml)
(8S)

31



24(2012) )
[ [ [ 1
07 - 045 07 - 046 07 - 046
[ 1 05 - 00 [ ] 01 - 00 [ ] 01 - 01
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 3,000 () [1 ] 551 (mB) 1 ] 482 ()
1,2
@ )
0.2 0.2 0.2 365 0.2 0.1 0.2 12 0.2 0.1 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 20.6 3.6 104 14 27.0 20 14.0 12 17.0 6.0 10.8 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

32



24(2012) )
[ [ [ 1
07 - 046 07 - 046 07 - 046
[ ] 01 - 02 [ ] 01 - 03 [ ] 01 - 04
[ 1 [ 1 [ 1
[ [ [ 1
1 1 1,674 () 1 1 616 (8) 1 ] 241 (n8)
1,2
@ )
0.2 0.1 0.2 12 0.2 0.1 0.2 12 0.2 0.1 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 225 35 12.0 12 23.0 52 133 12 23.0 52 133 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

33



24(2012) )
[ [ [ 1
07 - 046 07 - 046 07 - 046
[ ] 01 - 05 [ 1 01 - 06 [ ] 01 - 07
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 211 (n8) [1 ] 301 () 1 ] 115(nB)
1,2
@ )
0.2 0.1 0.2 12 0.4 0.1 0.2 12 0.2 0.1 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 19.0 7.0 13.0 12 185 7.0 11.0 12 230 40 115 12
uv) (50mm )
(BOD)
(coD)
(n/ml)
(SS)

34



24(2012) )
[ [ 1 [ 1
07 - 046 07 - 046 07 - 046
[ ] 01 - 08 [ 1 01 - 09 [ ] 01 - 10
[ 1 [ 1 [ 1
[ [ 1 [ 1
[1 ] 625 (8) [1 ] 134(nB) 1 ] 678(mB)
1,2
@ )
0.3 0.1 0.2 12 0.2 0.1 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 222 20 127 12 20.0 30 12.2 12
uv) (50mm )
(BOD)
(coD)
(n/ml)
(SS)

35



24(2012)

[ ] [ ]
07 053 07 054 07 054
[ ] 01 - 00 [ ] 01 - 01 [ ] 01 - 02
[ ] [ [
[ [ 1 [ ]
[1 1 13,463 (mB) [1 91 (nB) [1 ] 1,635 (1mB)
<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 <0.020 1
Q@ ) <0010 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
0.00 1 <0.01 1
0.4 0.3 0.3 365 10 01 0.5 365 10 0.1 0.5 365
4.6 1 4.6 1
1,1,1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1
( 13 1 13 1
( <1 1 <1 1
( ) -22 1 -22 1
2 1 <200 1
1,1 <0.0100 1
) 26.8 27 141 16
V) (50mm
(BOD)
(CoD)
(n/nml)
555 10.0 235 12
(8S)
216 5.6 152 12

36



24(2012)

1

63 ()

1

362(nB)

1 1331(nB)

1,2

<0.0015
<0.0002
<0.001
<0.005
<0.0004

Q@

<0.020
<0.010
<0.06
<0.06
0.001

10

<0.002

<0.10

0.1 05
4.6

<0.030

i I I

36

o

10

02

0.6

365

09 02 0.7

365

(MTBE)

<0.002
13

<1
-22

2

1,1

)
w)

(50mm

(BOD)

<0.0100

I

270

34

136

12

/nl)

(58)

(CoD)

37



24(2012)

[ 1 [ 1 [ 1
07 - 057 07 - 057 07 - 057
[ ] 01 - 00 [ ] 02 - 00 [ ] 02 - 01
[ 1 [ 1 [ 1
[ 1 [ 1 [ ]
[1 1 1,222 (mB) [1 ] 87 (mB) [1 ] 69 (n8)
1,2
Q@ )
0.8 0.1 0.4 365 0.8 0.1 04 365
1,1,1
t (MTBE)
(
(
( )
1,1
)
V) (50mm )
(BOD)
(CoD)
(n/ml)
(59

38



24(2012) )
[ [ 1 [ 1
07 - 057 07 - 057 07 - 060
[ ] 02 - 02 [ ] 03 - 00 [ ] 01 - 00
[ 1 [ 1 [ 1
[ [ 1 [ ]
[1 1 191 (B) [1 ] 207 (m8) [1 ] 1,653 (1mB)
1,2
Q@ )
0.8 0.1 0.4 365 0.6 0.1 0.3 365 0.3 0.1 0.2 365
1,1,1
t (MTBE)
(
(
( )
1,1
() 248 80 156 12
V) (50mm )
(BOD)
(CoD)
(n/ml)
(59

39



24(2012) )
[ [ 1 [ 1
07 - 067 07 - 067 07 - 067
[ ] 01 - 00 [ ] 03 - 00 [ ] 04 - 01
[ 1 [ 1 [ 1
[ [ 1 [ 1
[1 ] 330 (MB) [1 ] (mB) 1 ] 3,127 ()
1,2
@ )
0.2 0.1 0.2 12 0.2 0.1 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 24.0 6.8 14.9 12 22.0 20 131 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

40



24(2012) )
[ [ [ 1
07 - 067 07 - 067 07 - 068
[ 1 04 - 02 [ 1 05 - 00 [ ] 01 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 1 1,982(nd) [1 (n8) [1 1 (8)
1,2
@ )
0.2 0.1 0.1 12 0.2 0.1 0.1 12 0.2 0.2 0.2 365
1,1,1
t (MTBE)
(
(
( )
1,1
) 20.3 6.0 133 12 26.0 7.2 155 12 235 54 137 12
uv) (50mm )
(BOD)
(coD)
(n/ml)
(SS)

41



24(2012) )
[ [ [ 1
07 - 069 07 - 069 07 - 069
[ 1 02 - 00 [ 1 03 - 00 [ 1 04 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 368 (MB) [1 ] 290 (mB) 1 ] 657 (mB)
1,2
@ )
0.6 0.1 03 365 0.8 0.1 05 365 04 0.1 0.3 365
1,1,1
t (MTBE)
(
(
( )
1,1
) 26.3 45 15.0 12 26.3 45 15.0 12 245 45 14.0 12
uv) (50mm )
(BOD)
(coD)
(n/ml)
(SS)

42



24(2012)

[ [ ]
07 069 07 071 07 071
[ ] 05 - 00 [ ] 01 - 01 [ ] 02 - 01
[ ] [ ] [ ]
[ [ [ ]
[1 1 759 (mB) [1 ] 2,456 (mB) [1 ] 1,668 (mB)
<0.0015 1 <0.0015 1
<0.0002 1 <0.0002 1
<0.001 1 <0.001 1
<0.005 1 <0.005 1
1,2 <0.0004 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
<0.002 1 <0.002 1
0.4 0.2 0.3 365 04 01 0.2 12 0.3 0.1 0.2 12
72 1 5.3 1
1,1,1 <0.030 1 <0.030 1
t (MTBE) <0.002 1 <0.002 1
( 07 1 09 1
( <1 1 1 1
( )
20 1 150 1
1,1 <0.0020 1 <0.0020 1
) 255 75 16.1 12 254 6.5 158 12 295 55 173 12
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)

43



24(2012) )
[ ] [ [ ]
07 - 071 07 - 071 07 - 073
[ ] 03 - 01 [ ] 10 - 01 [ ] 01 - 00
[ ] [ ] [ ]
[ 1 [ [ ]
[1 1 1,694 (mB) [1 ] 13,418(nB) [1 ] 1,914 (B)
<0.0015 1 <0.0015 1
<0.0002 1
<0.001 1 <0.001 1
<0.010 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
<0.004 1 <0.001 1
<0.003 1 <0.002 1
0.3 0.1 0.2 12 03 01 0.2 12 0.8 0.1 04 12
7.6 1 38 1
1,1,1 <0.030 1 <0.030 1
t (MTBE) <0.002 1
( 08 1 18 1
( <1 1 <1 1
( )
0 1
1,1 <0.0020 1 <0.0020 1
) 29.0 7.6 16.8 12 26.8 6.5 155 12 242 35 153 12
V) (50mm
(BOD)
(CoD)
(n/nml)
(8S)

44



24(2012) )
[ [ [ 1
07 - 073 07 - 073 07 - 073
[ 1 02 - 00 [ 1 03 - 00 [ ] 11 - 03
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 495 (n8) [1 ] 764 (8) 1 ] 163 (nB)
1,2
@ )
05 0.1 04 10 0.5 0.1 04 10 04 0.1 0.3 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 258 43 16.3 10 25.0 43 16.3 10 255 50 15.9 12
uv) (50mm )
(BOD)
(coD)
(n/ml)
(SS)

45



24(2012)

[ [ 1 [ 1
07 - 078 07 - 078 07 - 078
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ 1 [ 1 [ 1
[ [ 1 [ 1
[1 ] 972 (n8) [1 1 817 (m8) 1 ] (mB)
1,2
@ )
06 03 05 12 05 01 03 12
1,1,1
t (MTBE)
(
(
( )
1,1
)
V) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

46



24(2012)

[ [ 1 [ 1
07 - 078 07 - 079 07 - 079
[ ] 04 - 00 [ ] 01 - 00 [ ] 02 - 00
[ 1 [ 1 [ 1
[ [ 1 [ ]
[1 1 95 (mB) [1 ] 989 (n8) [1 ] 219(mB)
1,2
Q@ )
0.5 0.1 0.3 12 <04 <04
1,1,1
t (MTBE)
(
(
( )
1,1
)
V) (50mm )
(BOD)
(CoD)
(n/ml)
(59

47



24(2012)

[ 1 [ 1 [ 1
07 - 079 07 - 079 07 - 079
[ ] 03 - 00 [ ] 04 - 00 [ ] 05 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [ ]
[1 1 72 (nB) [1 ] 417 (B) [1 I 120(n8)
1,2
Q@ )
<0.4 <04 <0.4
1,1,1
t (MTBE)
(
(
( )
1,1
)
V) (50mm )
(BOD)
(cop)
(n/ml)
(59

48



24(2012)

[ 1 [ 1 [ 1
07 - 079 07 - 079 07 - 079
[ ] 06 - 00 [ ] 07 - 00 [ ] 08 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [ ]
[1 1 72 (nB) [1 ] 101 () [1 ] 100(rB)
1,2
Q@ )
<0.4 <04 <0.4
1,1,1
t (MTBE)
(
(
( )
1,1
)
V) (50mm )
(BOD)
(cop)
(n/ml)
(59

49



24(2012)

[ 1 [ [ 1
07 - 079 -
[ 1 09 - 00 [ [ 1 -
[ 1 [ [ 1
[ 1 [ [ 1
[1 1 147 (n8) [1 () [1 1 (mB)
1,2
@ )
<0.4
1,1,1
t (MTBE)
(
(
( )
1,1
)
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

50



