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the Hardness of the Test Solution

Hitoshi KITAMURA

The concentration toxicity of a river is detected by the freezing concentration
method and the the toxicity test with the aquatic animals. Many inorganic substances
such as Ca?*, Mg?*, Na*, and Cl- are soluble in river water are also concentrated with
a toxicant by the freezing concentration method. The toxicity of a toxicant would
change giue to these increasing substances. I studied the relation between the toxicity
to the aquatic animals and the hardness of the test water.

The fluctuation pattern of the toxicity to the fish and shrimp was the same. The
pattern was divided into three types. The first pattern was decreasing toxicity
according to increasing hardness of the test water. Zn?*, Cu** and Cd** belonged to
the type. The second pattern was increasing toxicity according to increasing hardness
of the water, and these toxicants included anmonia and the surfactants. The last
pattern was the type that the hardness of the test water had no effect. Hg?" and the
synthetic detergents belonged to this type.
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Relation Between the Toxicity of Some Toxicants to the Aquatic
Animals (Tanichthys albonubes and Neocaridina denticulata) and

Key word: #M (toxicity) ; i#E (hardness)

7 % & v (Tanichtys albonubes) ;

%+ 3 X< X ¥ (Neocaridina denticulata)

BEE M (concentration toxicity)
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Table 1. The toxicity of the volatile toxicants to the Table 2 The toxicity of the ammoniukm chlo-
fish (Tanichthys albonubes) ride at various pH to the fish
18hrLC (Tanichthys albonubes)
Toxicant Chemicals Hardness (;me) o -, 48hrLCus
0 .30 100 200 400 oxicant Hardness (ppm)

CN- KCN  0.42 0.42 0.44 - 0.42 0 30 100 400

formaldehyde - 2.1 2.3 2.4 - 2.4 NH-N 6.0 140 150 84 24

p-cresol - 19 26 30 22 14 6.5 140 120 48 11
phenol - 25 29 28 25 29 7.0 130 92 40 8.0
7.5 130 78 30 7.0
8.0 110 68 24 6.0
8.5 52 48 23 5.2
9.0 26 24 15 3.6

Table 3  The toxicity of the unvolatile organic toxicants and the metals to the fish

(Tanichthys albonubes)

Toxicant Chemicals 48hrLCso
Hardness(ppm)

0 30 100 200 400
picric acid >100 - >100 - >100
Hg**  HgCl, 0.80 0.52 0.52 0.48 0.48
Zn**  ZnSO, 7.4 24 60 76 140
Cré+ K,Cr,0, . 60 68 80 80 72
Pb**  Pb(NO0), 17 95 >100 - -
Cu?*  CuSO, 0.10 0.18 0.40 0.72 0.78
Ca»*  CdcCl, 5.2 14 23 >100 >100
Fe**  FeCl, >100 - >100 - >100
Se** Na,SeO; 38 38 24 - 26
Sb**  K(SbO)C,H.,Os 38 42 34 - 42
Ni*  NiCl, 50 70 75 - 90
As**  As,O, 23 29 24 22 23
Lit LiCl 9.2 23 44 44 62
AlP* K,AL(SO,), >100 >100 >100 >100 >100

Table 4 The toxicity of the inorganic toxicants, tannic acid and detergents to the fish
(Tanichthys albonubes)
Toxicant Chemicals 48hrLCs,
Hardness (ppm)

0 30 100 200 400
NaClO .11 1.1 1.2 0.94 0.82
S Na,S 4.3 4.4 7.4 - 8.0
tannic acid 40 90 84 >100 >100
MBAS aerosol OT 130 74 66 42 42
MBAS  detergents* 13 13 12 - 11

* I mean of nine commercial synthetic detergents
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The relation between the toxicities of
Zn**, Ni**, Li** to the fish and the hard-
ness of the test water.
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The toxicity of the metals and the detergents to the shrimp

Table 5
(Neocaridina denticulata)
Toxicant Chemicals Harfiiléglg(:(sspm)
30 100 200 400

Hg* HgCl, 0.24 0.29 0.28 0.23
Zn?* ZnSO, 5.0 16 24 76
Cré* K,Cr,0; 23 28 42 62
Cu? CuSO, 0.14 0.16 0.42 0.76
Cdz+ CdCl, 0.23 0.28 0.40 0.76
MBAS detergents* 290 300 330 320

* > mean of four commercial synthetic detergents

Table 6 The toxicity of the ammonium chloride at various pH to the
shrimp (Neocaridina denticulata)
Foxicant o Haréilégc(?pm) v

30 100 200 400

NH,-N 6.0 520 428 329 115

7.0 280 231 99 56

8.0 197 99 99 31

9.0 56 63 56 35
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