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Abstract : In this study, the marine ecological impacts of dephosphorized slag and steel slag on the initial life cycle of the rotifer Brachionus
plicatilis and benthic copepod Tigriopus japonicus (in marine trophic structure as a first consumer) exposure to slag extracts have been considered
using a marine ecotoxicological assessment. In the results of a screen test on slag extracts, the pH of an undiluted solution was measured to have
high alkalinity (pH 8.89-12.16), but a toxic reaction to this undiluted solution before and after aging was divided according to test species. For
non-aged slag, the toxic effect (LCs) of neonate on B. plicatilis was seen to be severe with dephosphorized slag (20.8 %) than steel slag (63.8 %)
with under pH-uncontrolled conditions. The toxic values of dephosphorized and steel slag were estimated to be 35.3 % and 36.0%, respectively, for
nauplius with T. japonicus. However, the toxicity of slag extracts before and after aging were different for T. japonicus than for B. plicatilis based on
the characteristics of the test materials, with pH-controlled conditions. In conclusion, the results of this study suggest that slag can be relatively stable
after aging and may not be likely to influence marine environments, even given repetitive extracting under pH-uncontrolled conditions. This study
confirms that a marine ecotoxicological assessment method applied to mechanically activated samples can give an idea of the resistance a marine

environment has against the introduction of hazardous materials due to precipitation and weathering.
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DPS™: Dephosphorized slag; SS™: Steel slag
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Table 1. Summary of test conditions for standard toxicity and slag acute toxicity test with rotifer Brachionus plicatilis and the benthic copepod

Tigropus japonicus
Test parameters Tigropus japonicus Brachionus plicatilis
Test type static (non-renewal) static (non-renewal)
Test duration (h) 48 24
Age of test animals (h) < 48 (nauplius) < 2 (neonates)
Endpoint mortality mortality
Temperature (C) 21.1£1.0 22.5+0.5
Photoperiod (Light : Darkness) 12L : 12D 24D
Test chamber volume (mL) 20 15
Test solution volume (mL) 10 5
Number of replicates (n) 3 3
Number of animals (n) 20 10
Test solution aeration none none
Feeding regime none none

Test acceptability criteria

> 90% survival at control

> 90% survival at control
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Fig. 1. Mortality of Brachionus plicatilis (neonates) and Tigriopus

Japonicus (nauplius) exposed to CuSOs.

Table 3. Toxicological estimations for Brachionus plicatilis (neonate)

and Tigriopus japonicus (nauplius) exposed CuSOy4

Concentration (mg/L)
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Fig. 2. Mortality of Brachionus plicatilis (neonates) and

Tigriopus japonicus (nauplius) exposed to the various

slag types before and after pH control.
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Fig. 3. Mortality of Brachionus plicatilis (neonate) exposed to

the various slag types under pH uncontrolled.
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4. Mortality of Tigriopus japonicus (nauplius) exposed to

the various slag types under pH uncontrolled.
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Fig. 5. Mortality of Tigriopus japonicus (nauplius) exposed to

the various slag types under pH controlled.
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Table 4. Toxicological estimation for rotifer Brachionus plicatilis (neonate) exposed to the various slag type under pH uncontrolled

Concentration (%)

Slag type LCso 95% CI NOEC LOEC
Dephosphorized (aged)* - - - -

Dephosphorized (non-aged) 20.8 17.1-24.1 12.5 25.0
Steel (aged) - - 100.0 >100.0
Steel (non-aged) 63.8 52.4-73.6 12.5 25.0

*

: There is no difference mortality between control and treatment (<10%)
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Table 5. Toxicological estimation for benthic copepod Tigriopus japonicus (nauplius) exposed to the various slag type before and after pH

controlled
pH uncontrolled (unit: %) pH controlled (unit: %)
Slag type LCso 95% CI NOEC LOEC LGCso 95% CI NOEC LOEC
Dephosphorized (aged)* - - - - - - -
Dephosphorized (non-aged) 353 29.5-40.7 <6.25 6.25 73.6 70.7-75.6 50.0 100.0
Steel (aged) 50.4 41.5-59.6 6.25 125 85.5 67.8-94.6 50.0 100.0
Steel (non-aged) 36.0 30.5-40.9 <6.25 6.25 65.2 54.5-75.9 25.0 50.0

*: There is no difference mortality between control and treatment (<10 %)
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