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Advanced in effect of residual chlorine on hydrobios
ZENG Jiang-Ning"?*?, CHEN Quan-Zhen'?, ZHENG Ping”’, GAO Ai-Gen'®, LIAO Yi-Bo'’, YANG
Guan-Ming' (1. Laboratory of Marine Ecosystem and Biogeochemistrys Second Institute of Oceangraphy State Oceanic Administration s
Hangzhou 310012, China; 2. College of Environmental and Resource Science, Zhejiang University, Hangzhou 310029, China; 3. Key
Laboratory of Marine and Estuarine Fisheries, Ministry of Agriculture ,Shanghai 200090, China). Acta Ecologica Sinica.2005,25(10):2717~
2724.
Abstract: Chlorination is widely used for preventing biofouling in power plant cooling water systems. Recent research has
indicated that chlorine sourced from the cooling water of power plant is one of the major harmful factors which damage adjacent
water ecosystem. In this paper, the technology and research progress on the utilization of chlorine in the cooling water of
enterprises and harmful effects of the residual chlorine on phytoplankton, zooplankton, fish and shellfish, etc. were reviewed.

Though 0.2 mg L' chlorine may kill 60% ~80% unicellular algae, phytoplankton biomass could be recovered after 3~5
days, but the species composition would be changed.

Zooplankton is more sensitive to chlorine than phytoplankton. When it is exposed to the chlorine, and the lethal
concentration 50% is lower in continuously filling of the chlorine than in intermittent way.

The effect of chlorine on shellfish is more complicated than other animals, it varies with the various species, ages, chlorine
concentration, temperature, and season alteration, but except for Brachidontes striatulus.

Regarding finfish, chlorine exposure would lead to gill damage, but some confused results have been reported, e. g.
minnows could acclimate to chlorine, and the avoidance reaction of Brevoortia tyrannus colony to chlorine is more superior than
that of its individual , however, the mechanism of these phenomena is still unclear.

As references, data and viewpoints from various documents are significant for stipulating for drainage standard of residual
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chlorine in cooling water, and the rational distribution of aquiculture. Up to date, however, no research on toxicity of chlorine

to most marine species has been done in China, and as a result, there is not any criterion for judging marine ecological security,

when many large power plants are constructed in the coast.

The author considers that in the future studies on the toxicity of chlorine to marine populations, the effect of chlorine on

species composition, community structure and ecological succession, as well as the countermeasures for avoiding or lightening

pollution of the residual chlorine should be focused on.

Key words :residual chlorine; hydrobios; ecosystem; power plant

(biofouling)™, : N
; [2.3 . [2],
. . 1924 0,20 40
. . Turner™?
. , 0677 [s.8~12]
USJ\ sl o
Ci9~22 .
1
. Lis.23] (0.1~0.5mg LY
Ll (Dreissena polymorpha)t'™ (Mytilus edulis)"*
0.1mgL™! . , 1],
1 mg L7, 0.2 mg L', . 0.1 mg L7102
(20211 " Rajagopal 2 Madras 1976 s
l~2mgL~'.  1h, 8 h.1987 35~211 kg m 2.
Rajagopal 7] , s s (3~5mg L")
s s 7~15 min 3 s
o Mytilopsis leucophaeata . s
100% , ( 4h, 4b 0~5% 7,
s . .pH fr2s]
(zebra mussel) s 20~25C, 30C
95% 842 h, 0.5mg L' 30C 32.8 h, 95950181
Saravanane " , . D)
s , . N 32)
33) , N N
s s —1 . ) 0 +1
2
[2‘?:0
2.1
, (0] 0.2 mg L™
60%~80% By

Glasstone %% 20% s

. Hamilton ©°



10 : 2719

91% s 25%, 30% , Patuxent Chalk Point

6.6%. Sarvanane " 0.2~0.5mg L'

s N N 3 s 413,352,381 ind/ml,
(6.7%X10"~8.3X10"ind/ml) 3.6.8d, , o
s . . (Thalassiosira
hyalina) s , 100% .
s 7,29]

2.2

s ( ID 1 s

1 ®

Table 1 Effect of residual chlorine to various zooplankton

Species Temperature (C) Salinity Criterion Effect concentration(mg L~ 1) Reference

%Duphnia magna 25+1 freshwater 48-h LC5,? 0.032 [3]
25-+1 freshwater 48-h 1LC35,¥ 0. 055 [3]

16 freshwater 24-h LCsq 0.038 [19]

19 freshwater 24-h LCs 0. 047 [19]

25 freshwater 24-h LCso 0.043 [19]
Hyalella azteca 25+1 freshwater 96-h LC5 0.078 [3]
25+1 freshwater 96-h IL.C5, 0.301% [3]
Mysidopsis bahia 25+1 20 96-h LCso 0. 062(0. 052~0.074) [3]
25+1 20 96-h 1LCso 0. 210(0. 169~0. 257)® [3]

2541 20 LCs 0.073 [12]

25+1 20 96-h ILCs 0.267% [12]

Neomysis sp. 15 28 LCs 0.162 [33]

@® Unmarked organisms were tested for continuous exposures ;2 LCs: The concentration
resulting in 50% of the test organisms lethal for continuous exposures ; 3 ILCso: The concentration resulting in 50% of
the test organisms lethal for intermittent exposures; (1) 8h 40 min Organisms were exposed intermittently to a dilution series of
oxidant for 40 min every 8 h; &) 2h 40min Organisms were exposed intermittently to a dilution series of oxidant for 40 min every 2 h
2.3

N . . N . s
[8~23~31N37:0 1 mg I‘*I s s [35:; s
s s F'zsx&ﬂo
Masilamoni 28 (D 5 (2)
s N (3 .
. Lewis 4.43 mg L' 49 h, 30 min
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Table 2 Effect of total residual chlorine to various mussel species
Species (mg LY Temperature (C) Duration Mortality (%) Reference
Mytilus edulis 1.00 — 39 d 100 [9]
10. 00 — 7d 100 [9]
4.43 16. 6 20 d 100 [23]
1. 00 20 966 h 100 [27]
Perna viridis 1. 00 29~30 34d 100 [40]
5. 00 29~30 5d 100 [40]
0.5 30 1d 95 [16]
0.5 34 1h 95 [16]
0.72 30.4~31.0 588 h 100 [28]
9.7 30.4~31.0 4d 100 [28]
1. 00 29.1 34d 100 [37]
Perna indica 1. 00 29~30 14 d 100 [26]
Brachidontes variabilis 1.00 29.1 260 h 100 [37]
Brachidontes striatulus 1. 00 29~30 24 d 100 [36]
2. 00 29~30 15d 100 [36]
3.00 29~30 10 d 100 [36]
Modiolus modiolus 1. 00 29~30 11d 100 [26]
Dreissena polymorpha 0.4 Spring > 3 weeks 100 [15]
0.4 Summer 2 weeks 100 [15]
0. 25 12~15 21d 90 [38]
0. 50 12~15 19d 93 [38]
1. 00 12~15 17d 93 [38]
0. 50 18~21 9d 100 [11]
0. 50 17~27 9d 100 [41]
1. 00 20~22 20 d 80 [13]
2.50 20~22 13d 100 [13]
5.00 20~22 7d 100 [13]
1. 00 20 588 h 100 [27]
2.00 20. 1 18.5d 100 [39]
1. 00 — 23d 95 [42]
Mytilopsis leucophaeta 1. 00 20 36 d 100 [35]
2.50 20 15d 100 [35
5. 00 20 15d 100 [35]
10. 00 20 36 d 100 [35]
0.5 5 99 d 95 [39]
0.5 30 47d 95 [39]
1. 00 20 1104 h 100 [27]
@® All organisms were tested for continuous exposures ;@ Total residual chlorine
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Table 3 Effect of residual chlorine to various fish
Species Source Age(d) Criterion Effect ::;n;‘c:tration Reference
Oncorhynchus mykiss freshwater 15 96-h LC5,? 0.059 (0.050~0.071) [3]
Notemigonus crysoleucas Freshwater Young 96-h LCs 0. 304 (0.255~0.358) [3]
@ Ictalurus punctatus Freshwater — 100% &) 0.24~0. 30 [44]
Hypophthalmichthys molitrix Freshwater Young Avoiding reaction 0. 15~0. 20 [19]
'#8 Morone saxatilis Brackish water 22 96-h LCso 0.14 [47]
60 96-h LCs 0.19 [47]
388 96-h LCs 0.23 [47]
Menidia beryllina Saltwater 11 96-h 1LC5,Y 0.193 (0.149~0.241)¥ [3]
— 96-h IL.Cs, 0.2279 [12]
— LCs 0.128 [12]
— 96-h LCs 0.143 (0.115~0.183) [3]
Menidia menidia — 96-h LCs 0.037 [48]
Menidia peninsulae - 96-h LCs 0. 054 [49]
Brevoortia tyrannus Seawater — @ 0.10~0.15 [14]
Rhabdosargus sarba Seawater Young 48-h LCso 0.19 (0.16~0.22) [22]
Sparus macrocephalus Seawater Young 48-h LCs 0.18 (0.15~0.22) [22]

resulting in 50% of the test organisms lethal for continuous exposures; 3) 100% acute death; () ILCs:

D)
D

~

Unmarked organisms were tested for continuous exposures ;@2 LCso:

concentration resulting in 50% of the test organisms lethal for intermittent exposures;® 8h
intermittently to a dilution series of oxidant for 40 min every 8 h;®) 2h 40min

series of oxidant for 40 min every 2 h;(@ Intensive avoiding reaction

3

[19]

)7

Organisms were
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The
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[3.39]
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