24(2012) )
[ ] ] [
02 - 004 02 - 004 02 - 004
[ ] 01 - 00 [ ] 02 - 00 [ ] 04 - 00
[ ] [ ] [ ]
[ 1 [ 1 [
[1 1 30433(m) [1 ] 2,963(mB) [1 ] 18,968(mB)
<0.0010 1 <0.0015 <0.0015 <0.0015 8
<0.0002 1 <0.0002 <0.0002 <0.0002 8
<0.001 1 <0.001 <0.001 <0.001 8
<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 1 <0.0001 <0.0001 <0.0001 5
<0.040 1 <0.001 <0.001 <0.001 5
Q@ ) 0.009 1
<0.01 <0.01 <0.01 12
<0.001 1
<0.002 1
0.4 0.1 0.3 12 05 02 0.4 12 0.7 0.6 0.6 12
2.6 1 5.7 1 35 1
1,1,1 <0.030 1 <0.001 <0.001 <0.001 5
t (MTBE) <0.002 1 <0.001 <0.001 <0.001 5
( 18 1 0.8 1 14 1
(
( )
1 0 0 12
1,1 <0.0100 <0.0100 <0.0100 4 <0.0100 <0.0100 <0.0100 4 <0.0001 <0.0001 <0.0001 5
) 25.0 44 133 12 154 46 10.2 12 150 2.7 84 12
V) (50mm
(BOD)
(CoD)
(n/nml)
270 12.9 201 4 236 195 210 4 205 12.2 178 4
(8S)
9.0 3.9 6.4 12




24(2012) )
[ ] [
02 - 004 02 - 004 02 - 004
[ ] 05 - 00 [ ] 06 - 00 [ ] 07 - 00
[ ] [ ] [ ]
[ 1 [ [
[1 1 616 (mB) [1 59 (mB) [1 ] 2,401 (B)
<0.0010 1
<0.0002 1
<0.001 1
<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 1
<0.020 1
@ ) 0012 1
<0.001 1
<0.002 1
0.4 0.2 0.3 12 05 03 0.4 12 04 0.3 04 12
838 1 31 1 16.7 1
1,1,1 <0.030 1
t (MTBE) <0.002 1
( 05 1 12 1 0.6 1
(
( )
1,1 <0.0100 <0.0100 <0.0100 4 <0.0100 1 <0.0100 <0.0100 <0.0100 4
) 251 22 131 12 251 3.2 127 12 248 38 134 12
V) (50mm
(BOD)
(CoD)
(n/nml)
67.2 65.5 66.2 4 206 133 175 4 432 385 40.2 4

(58)




24(2012) )
[ ] [ ]
02 - 004 02 - 005 02 - 006
[ ] 08 - 00 [ ] 00 - 00 [ ] 01 - 00
[ ] [ ] [ ]
[ 1 [ [ ]
[1 1 204 (mB) [1 ] 3,707 (n8) [1 ] 2,712 (nB)
<0.0010 1
<0.0002 1
<0.001 1
<0.005 <0.005 <0.005 12
1,2 <0.0004 1
<0.040 1
@ ) 0.014 1
<0.001 1
<0.002 1
0.4 0.2 0.3 12 05 02 0.4 15 04 0.2 0.3 24
35 1
1,1,1 <0.030 1
t (MTBE) <0.002 1
( 07 1
(
( )
1,1 <0.0100 <0.0100 <0.0100 4
) 20.5 6.4 128 12 270 25 135 24
V) (50mm
(BOD)
(CoD)
(n/nml)
515 488 49.7 4

(58)




24(2012) )
[ [ [ ]
02 - 008 02 - 008 02 - 008
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ ] [ ] [ ]
[ [ [ 1
[1 1 7,165 (mB) [1 ] 215(n8) [1 ] 1,194 (B)
1,2
@ )
03 0.2 0.2 4 0.3 0.1 0.2 4
1,1,1
t (MTBE)
(
(
( )
1,1
) 19.7 12.4 15.2 12 235 5.0 135 12 240 3.0 133 12
(W) (50mm )
(BOD)
(CoD)
(n/ml)
68.1 616 65.6 4 55.5 46.1 519 4 48.1 445 46.3 4
(89)
8.7 51 72 12 9.1 50 7.8 12 8.1 4.7 5.2 12




24(2012) )
[ 1 [ [ 1
02 - 008 02 - 008 02 - 010
[ 1 04 - 00 [ 1 05 - 00 [ ] 01 - 00
[ 1 [ 1 [ 1
[ 1 [ [ 1
[1 1 4387(m) [1 ] 1,845 (nB) 1 ] 262 (n8)
1,2
@ )
0.3 0.2 03 4 0.3 02 0.3 4 0.5 0.2 04 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 24.0 6.4 152 12 220 8.2 16.1 12 229 24 119 12
uv) (50mm )
(BOD)
(coD)
(n/ml)
61.9 57.5 59.3 4 52.1 45.2 49.3 4
(SS)
43 38 4.0 12 51 41 4.6 12




24(2012) )
[ [ [ 1
02 - 010 02 - 010 02 - 010
[ 1 02 - 00 [ ] 03 - 00 [ 1 04 - 00
[ 1 [ 1 [ 1
[ [ [ 1
1 1 96 (M) 1 1 21 () 1 ] 102 (nB)
1,2
@ )
0.4 0.2 0.3 12 0.3 0.2 0.2 12 0.4 0.1 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 25.4 25 139 12 253 2.3 137 12 19.3 31 111 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)

(89)




24(2012) )
[ [ [ 1
02 - 010 02 - 010 02 - 010
[ 1 05 - 00 [ ] 06 - 00 [ 1 07 - 00
[ 1 [ 1 [ 1
[ [ [ 1
1 1 74 () 1 1 122(nB) 1 ] 14 (n8)
1,2
@ )
0.4 0.1 0.3 12 04 0.2 0.2 12 0.4 0.1 03 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 239 2.3 121 12 209 5.6 124 12 22.1 36 12.2 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)

(89)




24(2012) )
[ [ [ 1
02 - 010 02 - 010 02 - 010
[ 1 08 - 00 [ 1 09 - 00 [ 1 10 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 473 (nB) [1 ] 85 () 1 ] 329(mB)
1,2
@ )
0.3 0.2 03 12 0.4 02 0.3 12 0.3 0.2 0.3 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 221 84 141 12 22.6 43 12.6 12 253 2.7 137 12
uv) (50mm )
(BOD)
(coD)
(n/ml)

(89)




24(2012) )
[ [ [ 1
02 - 010 02 - 010 02 - 010
[ 1 11 - 00 [ 1 12 - 01 [ 1 12 - 02
[ 1 [ 1 [ 1
[ [ [ 1
[1 1 89 (n8) [1 1 40 (m8) 1 1 50 ()
1,2
@ )
0.2 0.1 0.2 12 0.3 0.1 0.2 12 0.3 0.2 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 223 44 126 12 25.8 24 141 12 184 52 12.0 12
uv) (50mm )
(BOD)
(coD)
(n/ml)

(89)




24(2012) )
[ 1 [ 1 [ 1
02 - 018 02 - 018 02 - 024
[ 1 01 - 00 [ 1 02 - 00 [ ] 01 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
[1 ] 282 (n8) [1 ] 2,128(n8) 1 1 5123(nd)
1,2
@ )
0.3 0.1 0.2 12 0.3 0.1 0.2 12 0.2 1
1,1,1
t (MTBE)
(
(
( )
1,1
) 220 3.0 118 12 21.0 40 123 12 248 6.7 139 12
uv) (50mm )
(BOD)
(coD)
(n/ml)
181 1 216 1 30.8 1
(SS)

10



24(2012) )
[ 1 [ [ 1
02 - 024 02 - 025 02 - 025
[ 1 02 - 00 [ ] 01 - 00 [ 1 02 - 00
[ 1 [ 1 [ 1
[ 1 [ [ 1
1 ] 782 () [1 ] 908 (mB) 1 ] 2,843 (mB)
1,2
@ )
0.2 1 05 0.2 0.3 12 05 0.2 03 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 16.2 8.8 12.8 12 234 55 134 12 234 55 134 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
33.0 1
(88)

11



24(2012) )
[ [ 1 [ 1
02 - 025 02 - 025 02 - 025
[ 1 03 - 00 [ 1 04 - 00 [ 1 05 - 00
[ 1 [ 1 [ 1
[ [ 1 [ 1
[1 (m8) [1 1 100(mm8) 1 1 42 (m8)
1,2
@ )
05 0.2 03 12 0.5 0.1 0.3 12 04 0.1 0.3 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 229 14 120 12
uv) (50mm )
(BOD)
(coD)
(n/ml)
(SS)

12



24(2012) )
[ [ [ 1
02 - 025 02 - 025 02 - 027
[ 1 06 - 00 [ 1 07 - 00 [ ] 01 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 1 11 (nB) [1 1 44 (m8) 1 1 ()
1,2
@ )
0.3 0.1 0.1 12 0.6 0.1 0.3 12 0.7 03 0.5 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 239 19 128 12 235 2.7 12.2 12 248 30 139 12
uv) (50mm )
(BOD)
(coD)
(n/ml)
(SS)

13



24(2012) )
[ [ 1 [
02 - 034 02 - 038 02 - 038
[ ] 01 - 00 [ ] 01 - 00 [ 1 02 - 00
[ 1 [ 1 [ 1
[ [ 1 [
[1 ] 1,880 () [1 ] 271(n8) 1 43 ()
1,2
@ )
0.3 03 0.3 12 0.3 0.2 03 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 23.0 4.0 12.8 12 195 35 12.0 12 205 33 11.8 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
387 1 333 1
(88)
5.0 45 48 12 29 2.7 28 12

14



24(2012) )
[ 1 [ 1 [
02 - 038 02 - 038 02 - 039
[ 1 03 - 00 [ 1 04 - 00 [ ] 01 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [
[1 ] 2,031 (nB) [1 ] 438(8) 1 1 3775(nd)
1,2
@ )
0.3 03 03 12 0.3 02 0.3 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 22.0 3.8 125 12 18.0 5.0 111 12 245 44 134 12
uv) (50mm )
(BOD)
(coD)
(n/ml)
27.7 1 30.9 1
(SS)
27 2.6 26 12 2.8 25 27 12

15



24(2012) )
[ [ 1 [ 1
02 - 045 02 - 045 02 - 045
[ 1 01 - 00 [ 1 02- 01 [ 1 02 - 02
[ 1 [ 1 [ 1
[ [ 1 [ 1
[1 ] 2,004 () [1 ] 4,045 (nB) 1 ] 4,045 (nB)
1,2
@ )
05 02 04 365 05 02 03 365 05 02 03 365
1,1,1
t (NTBE)
(
(
( )
1,1
) 240 40 136 12
V) (50mm )
(BOD)
(CoD)
(n/ml)
(ED)

16



24(2012) )
[ [ 1 [ 1
02 - 045 02 - 046 02 - 046
[ ] 02 - 03 [ ] 01 - 00 [ ] 03 - 00
[ 1 [ 1 [ 1
[ [ 1 [ 1
[1 ] 4,045 (nB) [1 ] 3,949 (nB) 1 ] 3,949 (m8)
1,2
@ )
05 0.2 0.3 365 0.4 1 0.4 1
1,1,1
t (MTBE)
(
(
( )
1,1
) 23.0 3.8 12.8 12 23.0 38 12.8 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
24.8 1 24.8 1
(88)

17



24(2012) )
[ [ 1 [ 1
02 - 049 02 - 049 02 - 049
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ 1 [ 1 [ 1
[ [ 1 [ 1
[1 1 1,259 (n8) [1 1 57 () [1 1 (mB)
1,2
@ )
0.4 <0.1 0.2 12 0.3 0.1 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 238 5.4 134 12 211 5.1 124 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
184 1 471 1
(88)

18



24(2012)

] [
02 - 049 02 - 051 02 - 051
[ ] 04 - 00 [ ] 01 - 00 [ ] 01 - 01
[ ] [ ] [ ]
[ [ 1 [
[1 1 814 (n8) [1 ] 36,853(1mB) [1 ] 35032(mB)
<0.0002 <0.0002 <0.0002 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
<0.005 <0.005 <0.005 12 <0.005 <0.005 <0.005 12
1,2 <0.0002 <0.0002 <0.0002 4 <0.0002 <0.0002 <0.0002 4
<0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4
2 ) <0.005 <0.005 <0.005 4 <0.005 <0.005 <0.005 4
0.001 <0.001 <0.001 4 0.001 <0.001 <0.001 4
0.004 <0.001 0.002 4 0.004 <0.001 0.002 4
0.2 0.1 0.2 12 04 02 0.3 12 04 0.2 0.3 12
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
(
( 0 0 0 12 0 0 0 12
( ) -0.6 -17 -11 4 -0.6 -17 -11 4
10 0 2 12 10 0 2 12
1,1 <0.0002 <0.0002 <0.0002 4 <0.0002 <0.0002 <0.0002 4
) 23.0 4.6 130 12 23.9 45 131 12 239 45 131 12
V) (50mm
(BOD)
(CoD)
(n/nml)
377 1 448 228 356 4 448 228 356 4
(8S)
16.0 8.8 138 12 16.0 838 138 12
232 195 213 4 232 19.5 213 4

19



24(2012)

[ [
02 - 051 02 - 051 02 052
[ ] 03 - 00 [ ] 04 - 00 [ ] 01 - 00
[ ] [ ] [ ]
[ [ [
[1 1 12,740 (mB) [1 ] 7,721(B) [1 ] 1,685 (1mB)
<0.0002 <0.0002 <0.0002 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
<0.005 <0.005 <0.005 12 <0.005 <0.005 <0.005 12
1,2 <0.0002 <0.0002 <0.0002 4 <0.0002 <0.0002 <0.0002 4
<0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 4
2 ) <0.005 <0.005 <0.005 4 <0.005 <0.005 <0.005 4
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
0.4 0.2 0.3 12 03 02 0.2 12 0.6 0.1 04 365
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
(
( 0 0 0 12 0 0 0 12
( ) 0.0 -0.2 -0.1 4 0.0 0.0 0.0 4
93 0 24 12 58 0 17 12
1,1 <0.0002 <0.0002 <0.0002 4 <0.0002 <0.0002 <0.0002 4
) 20.1 5.7 123 12 149 8.0 120 12 220 20.0 21.0 12
V) (50mm
(BOD)
(CoD)
(n/nml)
111.0 105.0 108.0 4 1340 129.0 131.0 4
(8S)
148 114 124 12 115 10.7 112 12
338 303 315 4 414 378 389 4

20



24(2012) )
[ [ [ 1
02 - 052 02 - 052 02 - 052
[ 1 02 - 00 [ ] 03 - 00 [ 1 04 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 3,018 () [1 ] 609 (B) 1 ] 61 (md)
1,2
@ )
0.3 0.3 0.3 365 0.2 0.1 0.1 365 0.4 0.1 03 365
1,1,1
t (MTBE)
(
(
( )
1,1
) 21.0 7.8 8.0 12 220 18.0 20.0 12 21.0 18.0 21.0 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

21



24(2012) )
[ 1 [ 1 [ 1
02 - 053 02 - 053 02 - 053
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [ ]
[1 4,333 (nB) [1 ] 2,231(mB) [1 ] 1,505 (mB)
1,2
Q@ )
0.2 1 0.3 1 0.3 1
1,1,1
t (MTBE)
(
(
( )
1,1
) 25.1 29 136 12 217 25 131 12 285 4.1 137 12
V) (50mm )
(BOD)
(CoD)
(n/ml)
17.2 1 243 1 30.3 1
(59

22



24(2012) )
[ 1 [ 1 [ 1
02 - 053 02 - 053 02 - 053
[ 1 04 - 00 [ 1 05 - 00 [ 1 06 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
[1 805 (1B) [1 ] 825 (mB) 1 ] 565 (1B)
1,2
@ )
05 1 0.2 1 04 1
1,1,1
t (MTBE)
(
(
( )
1,1
) 25.0 34 13.0 12 24.0 3.2 139 12 215 25 12.2 12
uv) (50mm )
(BOD)
(coD)
(n/ml)
101 1 167.0 1 105.0 1
(SS)

23



24(2012)

[ 1 [ 1 [ 1
02 - 053 02 - 071 02 - 111
[ ] 07 - 00 [ ] 01 - 00 [ ] 01 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [ ]
[1 1 389 (nB) [1 ] 1,373(mB) [1 ] 4,267 (n8)
1,2
Q@ )
0.4 1
1,1,1
t (MTBE)
(
(
( )
1,1
() 240 37 127 12
V) (50mm )
(BOD)
(CoD)
(n/ml)
217 1
(59

24



24(2012) )
[ 1 [ 1 [
02 - 111 02 - 111 02 - 111
[ 1 02 - 00 [ 1 03 - 00 [ 1 04 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [
[1 ] 1,600 (rm8) [1 ] 8,497 (nB) 1 ] 832(mB)
1,2
@ )
0.3 0.2 0.2 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 235 32 122 12
uv) (50mm )
(BOD)
(coD)
(n/ml)
58.0 51.0 55.0 12
(SS)

25



24(2012)

[ 1 [
02 111 02 111 02 - 141
[ 1 05 - 00 [ 1 06 - 00 [ ] 01 - 00
[ [ ] [ ]
[ [ 1 [
[1 ] 1,009 (m8) [1 ] 714(m8) [1 1 33071(mB)
<0.0010 <0.0010 <0.0010 4
<0.0002 <0.0002 <0.0002 4
<0.001 <0.001 <0.001 4
<0.005 <0.005 <0.005 4
1,2 <0.0004 <0.0004 <0.0004 4
<0.001 <0.001 <0.001 4
@ ) <0.010 <0.010 <0.010 4
<0.06 <0.06 <0.06 4
<0.001 <0.001 <0.001 4
<0.002 <0.002 <0.002 4
03 02 03 12 03 01 02 12 0.6 04 05 4
25 22 23 4
1,1,1 <0.001 <0.001 <0.001 4
t (MTBE) <0.001 <0001 <0.001 4
( 19 <0.3 08 4
¢ <1 <1 <1 4
( ) -22 -29 -24 4
25 4 13 4
1,1 <0.0010 <0.0010 <0.0010 4
) 235 58 137 12 22.8 36 121 12 16.7 27 9.0 12
V) (50mm
(BOD)
24 21 22 4
(cop)
(n/nl)
320 220 29.0 12 58.0 35.0 50.0 12 149 9.2 133 4
(ED)
16.8 48 6.3 12

26



24(2012) )
[ 1 [
02 - 141 02 - 141 02 - 141
[ 1 02 - 00 [ ] 02-o01 [ 1 04 - 00
[ ] [ ] [ ]
[ 1 [ [
[1 ] 5,035 (8) [1 ] 5,035 (n8) [1 1 16,808(nB)
<0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 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 4 <0.005 <0.005 <0.005 4 <0.005 <0.005 <0.005 4
1,2 <0.0004 <0.0004 <0.0004 4 <0.0004 <0.0004 <0.0004 4 <0.0004 <0.0004 <0.0004 4
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
Q@ ) <0.010 <0.010 <0.010 4 <0.010 <0.010 <0.010 4 <0.010 <0.010 <0.010 4
<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
05 04 04 4 05 04 04 4 05 04 04 4
23 15 18 4 23 15 18 4 2.3 12 18 4
1,1,1 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
t (MTBE) <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
( 0.7 <03 0.3 4 0.7 <03 0.3 4 0.9 <03 0.6 4
( <1 <1 <1 4 <1 <1 <1 4 <1 <1 <1 4
( ) -04 -06 -0.4 4 -04 -0.6 -04 4 -03 -05 -04 4
81 4 25 4 81 4 25 4 33 4 12 4
1,1 <0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4
) 209 84 139 12 209 84 139 12 181 7.6 125 12
V) (50mm
(BOD)
16 08 11 4 16 0.8 11 4 17 06 12 4
(cop)
(n/ml)
65.9 58.2 63.0 4 65.9 58.2 63.0 4 62.2 58.4 60.6 4
(s9)
112 70 9.6 12 112 70 9.6 12 73 6.7 70 12

27



24(2012)

[ 1 [
02 - 141 02 - 141 02 - 141
[ ] 05 - 00 [ ] 06 - 00 [ 1 07 - 00
[ ] [ ] [ ]
[ [ 1 [
[1 1 13864(n8) [1 1 20,906(n8) [1 (m8)
<0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 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 4 <0.005 <0.005 <0.005 4 <0.005 <0.005 <0.005 4
1,2 <0.0004 <0.0004 <0.0004 4 <0.0004 <0.0004 <0.0004 4 <0.0004 <0.0004 <0.0004 4
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
Q@ ) <0.010 <0.010 <0.010 4 <0.010 <0.010 <0.010 4 <0.010 <0.010 <0.010 4
<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 0.004 <0.002 0.002 4 <0.002 <0.002 <0.002 4
04 02 03 4 0.6 04 05 4 05 04 04 4
33 23 27 4 4.0 25 33 4 4.8 29 3.6 4
1,1,1 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
t (MTBE) <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
( 0.7 <03 <03 4 0.9 <03 0.5 4 0.8 0.3 0.6 4
( <1 <1 <1 4 <1 <1 <1 4 <1 <1 <1 4
( ) -17 -19 -18 4 -15 =27 -18 4 -22 -30 -26 4
10 4 8 4 12 2 6 4 34 3 19 4
1,1 <0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4 <0.0010 <0.0010 <0.0010 4
) 189 73 129 12 239 33 116 12 228 35 114 12
V) (50mm
(BOD)
32 22 26 4 39 24 32 4 a7 28 36 4
(cop)
(n/ml)
211 185 195 4 164 72 137 12 186 87 139 4
(s9)
314 237 28.0 12 150.0 214 95.0 12 83 38 6.2 12

28



24(2012) ( )

1 1 1
02 - 161 02 - 161 02 - 161
[ ] 01 - 01 [ ] 02 - 01 [ ] 03 - 01
1,241 (mB)
1,2
Q@ )
0.2 0.2 0.2 365 0.2 0.2 0.2 365 0.2
1,1,1
t (MTBE)
(
(
( )
1,1
) 225 33 123 12 244 50 141 12 113
) (50mm )
(BOD)
(CoD)
(n/ml)
(59

29



24(2012) )
[ ] [ ] [
02 - 161 02 - 171 02 - 171
[ ] 04 - 01 [ ] 01 - 00 [ ] 02 - 00
[ ] [ ] [ ]
[ [ 1 [
[1 [1 ] 494 (n8) [1 2,602 (mB)
1,2
@ )
0.2 1 0.7 0.3 0.5 12 0.5 0.2 04 12
0.5 1 23 1
1,1,1
t (MTBE)
(
(
( )
1,1
) 235 39 135 12 250 25 131 12 234 20 110 12
(W) (50mm )
(BOD)
(CoD)
(n/ml)
249 1 20.6 1

(89)

30



24(2012) )
[ 1 [ 1 [
02 - 171 02 - 171 02 - 171
[ 1 03 - 01 [ 1 04 - 00 [ ] 05 - 01
[ 1 [ 1 [ 1
[ 1 [ 1 [
[1 1 4635(m) [1 ] 1,072(n8) 1 3,621 (n8)
1,2
@ )
05 03 04 12 0.4 03 04 12 0.5 03 0.3 12
18 1 23 1 28 1
1,1,1
t (MTBE)
(
(
( )
1,1
) 23.0 35 125 12 23.6 3.8 12.8 12 212 40 117 12
uv) (50mm )
(BOD)
(coD)
(n/ml)
414 1 254 1 25.7 1

(89)

31



24(2012) )
[ 1 [ 1 [
02 - 171 02 - 171 02 - 171
[ ] 06 - 01 [ ] 07 - 00 [ ] 08 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [
1 1 2,021 () [1 ] 893 (mB) 1 2,693 (mB)
1,2
@ )
0.6 0.2 0.4 12 0.7 03 05 12 0.4 0.3 03 12
18 1 27 1 19 1
1,1,1
t (MTBE)
(
(
( )
1,1
) 255 3.0 121 12 26.0 4.9 14.8 12 21.6 25 11.3 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
175 1 19.0 1 39.1 1

(89)

32



24(2012)

[ 1 [ [
02 - 171 02 - 171 02 - 171
[ 1 09 - 00 [ ] 10 - 00 [ ] 11 - 00
[ 1 [ 1 [ 1
[ 1 [ [
[1 ] 35 (nB) [1 ] 41 (n8) 1 33 (nB)
1,2
@ )
0.4 0.2 0.3 12 04 03 0.3 12 05 0.2 0.4 12
19 1 24 1 13 1
1,1,1
t (MTBE)
(
(
( )
1,1
) 22.0 42 12.0 12 213 111 15.8 12 22.3 25 11.8 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
219 1 34.7 1 20.8 1
(88)

33



24(2012) )
[ 1 [ [
02 - 171 02 - 171 02 - 171
[ 1 12 - 00 [ 1 13 - 00 [ 1 14 - 00
[ 1 [ 1 [ 1
[ 1 [ [
[1 ] 78 () [1 ] 19 () 1 119(nd)
1,2
@ )
04 03 04 12 0.4 02 0.3 12 04 03 0.3 12
1.6 1 19 1 0.0 1
1,1,1
t (MTBE)
(
(
( )
1,1
) 21.0 9.0 152 12 241 34 123 12 19.7 75 132 12
uv) (50mm )
(BOD)
(coD)
(n/ml)
459 1 139 1 38.2 1

(89)

34



24(2012) )
[ 1 [ [
02 - 171 02 - 171 02 - 171
[ 1 15 - 00 [ 1 16 - 00 [ 1 17 - 00
[ 1 [ 1 [ 1
[ 1 [ [
[1 1 29 (n8) [1 1 693 (B) 1 ()
1,2
@ )
0.6 03 04 12 0.6 03 05 12 04 03 0.3 12
25 1 13 1 14 1
1,1,1
t (MTBE)
(
(
( )
1,1
) 221 2.8 115 12 245 35 125 12 195 5.0 116 12
uv) (50mm )
(BOD)
(coD)
(n/ml)
134 1 99 1 355 1

(89)

35



24(2012) )
[ ] [ [
02 - 171 02 - 171 02 - 171
[ ] 18 - 00 [ 1 19 - 00 [ 1 20 - 00
[ ] [ ] [ ]
[ 1 [ [
[1 1 79 (M) [1 ] 99 (nB) [1 114(nrB)
1,2
@ )
0.6 0.2 0.4 12 04 0.2 0.3 12 04 0.3 0.3 12
14 1 35 19 2.6 4 18 1
1,1,1
t (MTBE)
(
(
( )
1,1
) 225 3.0 12.2 12 217 14 112 12 205 6.0 130 12
(W) (50mm )
(BOD)
(CoD)
(n/ml)
228 1 343 313 325 4 273 1

(89)

36



24(2012) )
[ [ [ 1
02 - 221 02 - 221 02 - 221
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 1,537 () [1 ] 538(mB) 1 ] 1,118(8)
1,2
@ )
0.6 0.1 0.4 12 0.3 0.1 0.2 12 0.4 0.2 03 12
1,1,1
t (MTBE)
(
(
( )
1,1
( ) 25.1 8.0 16.5 12 214 8.0 147 12 22.8 77 15.2 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

37



24(2012) )
[ [ [ 1
02 - 281 02 - 281 02 - 281
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ 1 [ 1 [ 1
[ [ [ 1
1 1 2,414 (B) 1 1 457 (n8) 1 ] 727 (n8)
1,2
@ )
05 0.2 0.3 12 05 0.2 0.3 12 05 0.2 03 12
1,1,1
t (MTBE)
(
(
( )
1,1
( ) 205 45 11.6 12 225 45 122 12 19.0 57 12.2 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

38



24(2012) )
[ [ [ 1
02 - 281 02 - 281 02 - 281
[ 1 04 - 00 [ ] 05 - 00 [ ] 06 - 00
[ 1 [ 1 [ 1
[ [ [ 1
[1 ] 381 (mB) [1 ] 3,045 (1mB) 1 ] 583 (n8)
1,2
@ )
0.6 0.3 0.4 12 04 0.1 0.3 12 0.4 0.2 03 12
1,1,1
t (MTBE)
(
(
( )
1,1
) 175 7.0 105 12 220 3.8 124 12 22.0 5.0 139 12
uv) (50mm )
(BOD)
(CoD)
(n/ml)
(88)

39



24(2012) )
[ [ ] [
02 - 291 02 - 291 02 - 311
[ ] 01 - 00 [ ] 02 - 00 [ ] 01 - 00
[ ] [ ] [ ]
[ [ 1 [
[1 1 2,405 (1mB) [1 ] 1,671(mB) [1 19,672(nB)
1,2
@ )
0.6 0.4 0.6 12 0.8 0.4 0.5 12 04 0.2 0.3 12
141 32 7.8 12
1,1,1
t (MTBE)
(
(
( ) -12 -16 -15 2
1,1
) 222 38 125 12 207 33 115 12 235 28 124 12
(W) (50mm )
(BOD)
(CoD)
(n/ml)
58.0 38.0 49.2 12

(89)

40



24(2012) )
[ ] [ [
02 - 311 02 - 311 02 - 311
[ ] 07 - 00 [ ] 08 - 00 [ ] 09 - 00
[ ] [ ] [ ]
[ 1 [ [
[1 99 (mB) [1 604 (n8) [1 400(n8)
1,2
@ )
0.4 0.2 0.3 12 04 0.2 0.3 12 04 0.3 0.3 12
71 14 3.7 12 10.1 11 21 12 9.7 12 4.7 12
1,1,1
t (MTBE)
(
(
( ) -17 1 -13 1 -21 1
1,1
) 238 4.9 136 12 233 3.6 126 12
(W) (50mm )
(BOD)
(CoD)
(n/ml)
36.0 310 325 12 36.0 320 349 12 38.0 28.0 327 12
(89)

41



