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1. 150090 2. 210098
3.00mg/L 1:1~4:1 5% ~
95 % 50% ~ 80% . pH 6.0~8.0
X522 A 1000-1980 2005 05-0485-05
1
3 4
6

8

1

5
pH NaOCl
5 4 1
Lis 43 Table 1 Orthogonal experimental scheme
/
mg L°! pH Lot
1 4.0 6.0 5 1:1
20°C. 2 3.0 6.5 10 2:1

NaOCl 3 5.0 7.0 15 3:1

4 2.0 8.0 20 4:1
pH
1L pH
2004-09-03
* " 2002AA601140 QC03C17
HIT2001.52

1958 —
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NaOCl 30s. 5 min
30 min.
2.1
2 3 30 min
4
2 Ly #
Table 2 L,; 4° orthogonal experimental results %
5 min 10 min 15 min 20 min 25 min 30 min 5 min 10 min 15 min 20 min 25 min 30 min
1 0 20 40 70 80 90 9 0 0 13 33 47 80
2 0 0 0 30 40 60 10 27 60 66 80 93 100
3 0 0 0 0 7 13 11 10 50 70 90 90 90
4 13 27 33 47 67 80 12 0 0 10 20 20 30
5 30 60 80 100 100 100 13 0 0 0 0 20 60
6 40 60 60 80 100 100 14 0 20 40 40 80 100
7 20 40 40 60 60 60 15 0 10 30 30 50 60
8 0 0 0 0 0 70 16 0 0 0 0 0 0
3
Table 3 Orthogonal analysis of influential factors under different experimental time %
=S5 min =10 min =15 min
K, K; K Ky R K, K K; Ky R K, K, Ks Ky R
40 50 77 13 64 80 100 140 37 103 133 140 176 73 103
60 33 87 0 87 100 77 180 0 180 123 143 246 10 236
pH 63 27 50 40 36 127 70 920 70 57 163 106 130 123 57
30 40 40 70 40 70 70 87 130 60 110 130 112 170 60
83 0 57 40 83 137 20 120 80 117 136 83 146 130 80
=20 min =25 min =30 min
K, K, K K, R K, K K K, R K, K K Ky R
213 180 230 107 123 247 207 313 147 166 330 223 360 180 180
193 187 310 40 270 227 271 343 67 276 270 330 360 133 227
pH 237 140 190 163 97 267 183 247 217 84 300 250 273 270 50
150 210 160 210 60 220 230 217 250 36 290 270 273 260 30
227 133 210 160 94 277 197 233 207 80 330 270 250 243 87
a K K, K3 Ky 4 1 4
30 min “pH " K pH 6.0 b R R=max| K- K| ij=12
34. R . R
30 min “ " R=max| K; - Ky | =360% - 133% =277% .
a.
4 30 min
a=0.05 Table 4 Variance analysis of result of
experiments lasting 30 minutes
N f S F
5491.69 3 1830.56 47.06
7 ~1 .
0% 00% 7606.69 3 2535.56 65.18
pH 316.69 3 105.56 2.71
0~ 60% 116.69 3 38.90
b 1171.69 3 390.56 10.04
) o 116.69 3 38.90
F 0.05 3 3 = 9 . 28 <
. % *% Foos 33 =9.28
10.04

Foo 33 =29.46.
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. 1:1~6:1.
c. pH 30 min
a=0.05 Foos 33 =9.28>2.71 pH . 3
Kl > K4 pH
pH 6.0~8.0
d.
2.2
. pH 7.0 10 /L
30s 1:1~6:1. 30 min.
2.2.1
2.0mg/L 2.5mg/L. 3.0mg/L 1.
B R Jnl=di]
——1:1 —=w2:1 —43:1 411 —a5:1 —x=6:1
100 1 1001 1001
901 90T 90
80 80 80
= 70t = 70t = 701
t:-g 60 tﬁ 60 t;!i- 60 -
7 50 o~ 50+ 7 501
X a0t X 40} X a0t
30 [ 30- 30-
20} 20} 0t
101 10r 10
0 ‘ ' : ' 0 : ; ' ' ' ' 0 : ’ ' ' ! y
5 10 15 20 25 30 S 10 15 20 25 30 5 10 15 20 25 30
t/min t/min t/min
(a) 2.0 mg/L (b) 2.5 mg/L. (¢) 3.0 mg/LL
1 2.0mg/L 2.5mg/L 3.0mg/L
Fig.1 Effect of inactivation on Cyclops under effective chlorine concentration of 2.0 mg/L 2.5mg/L and 3.0 mg/L
1 .
0.5mg/L 10% ~20% .
2.0~3.0mg/L 1:1~3:1
50%
2.2.2
. 2.5mg/L
5.0mg/L 7.5 mg/L . 3.00mg/L
30s. 30 min. 2.
2
2 2.5 mg/L 10% .
1:1~4:1 5:1~6:1.
1:1~4:1 50% ~ 70% 20%
5:1~6:1 40% ~ 50% 10% .
pH 6.0 1:1~5:1

5% 5:1~7.6:1
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AL
——1:1 w2:1 —h3:1 —*4:1 511 -—e—6:1
100 100 - 100
I I 80t
o 8 < 87 <
5 ¥ ol B 60 |
*;f!f 60 oot W or
3 SN X
= 40 40+ 40
20 20+ 20 +
0 — 0 L 04 ey
510 15 20 25 30 35 40 510 15 20 25 30 35 40 5 10 15 20 25 30 35 40
t/min t/min t/min
(a) 2.5mg/L (b) 5.0 mg/L (¢) 7.5 mg/L
2 2.5mg/L 5.0mg/L 7.5mg/L
Fig.2 Effect of inactivation on Cyclops under COD,y, concentration of 2.5mg/L  5.0mg/L and 7.5mg/L
2.3 100
90 r
NaOCl 80 F
. 20s 40s 60s 80s. 8 Zg‘
: i A Tl
3.0mg/L 3:1 pH 7.0 ‘E 50 e 205
10 /L 3 40 —a— 405
30 —— 60s
3. 20 —— 805
. 1
3 30 min 95% . : S
. 5 10 15 20 25 30
30 min 20~ 80s t/min
3
3 Fig.3 Effect of time interval of
adding of chlorine and ammonia
a
b
¢ pH 3
d 3.0mg/L 1:1~4:1
75% ~ 95 % 30 min 50% ~ 80% 40 min .
1 J. 2003 23 6 1102—1108.
2 J. 2000 12 1 81—89.
3 YANG Yu-feng. Feeding of mesocyclops leuckarti on moina and diaphanosoma J . 1998 19 1 31—37.
4 J. 1996 11 1 1—13.
5 I 2002 22 4 593—596.
6 J. 2002 34 3 399—403.
7 J. 2004 36 2 143—146.
8 J. 2002 34 4 478—482.
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Experimental research on chloramine inactivation
of Cyclops of zooplankton in water

CUI Fu-yi! ZHANG Min' LIU Dong-mei! LIN Tao’> XU Feng! WU Ya-qin'
1. School of Municipal & Environmental Engineering Harbin Institute of Technology —Harbin 150090 China
2. College of Environmental Science and Engineering  Hohai University Nanjing 210098 China

Abstract Inactivation experiments on Cyclops of zooplankton were performed by selection of chloramine as an oxidating
agent. At first orthogonal experiments were performed to determine the main influential factors and a notability analysis
was made on them. Then the inactivation effects of doses of effective chlorine and the proportion of chlorine and
ammonia were observed respectively in distilled water and in the water with humic acid. The results indicate that
chloramine is of notable inactivation effect on Cyclops. The inactivation effect of 75%—95% can be obtained under the
effective chlorine concentration 3.00 mg/L and the proportion of 1:1—4:1 of chlorine and ammonia in distilled water
experiments and the inactivation effect can reach 50%—=80% in humic acid experiments. Other factors such as pH
value between 6.0 and 8.0  concentration of Cyclops and the interval of adding of ammonia and chlorine are of little

influence on inactivation.

Key words Cyclops chloramine orthogonal experiment inactivation
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