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Ecotoxicological Assessment of Iron- and Steelmaking Slag
Using Bioassays
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Abstract:

Prior to being transported by sea and put to practical use in an aquatic environment, the ecotoxicity of iron- and
steelmaking slag was assessed by bioassay in addition to the chemical analysis. The slag leachate assay results on
algae, daphnia, and fish revealed no significant influence on the growth or propagation. Thus, acute and chronic

toxicity data confirmed that iron- and steelmaking slag was categorized as non-hazardous to aquatic environments

under the United Nations classification.
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Table 1 Ecotoxicity test method
Fish Crustacea Algae
Rice fish Water flea Green alga

Test organism Oryzias latipes

Daphnia magna

Pseudokirchneriella subcapitata

Secondary consumers Primary consumers Producers
Toxicity Acute Chronic Acute Chronic Acute, Chronic
Effect parameter Mortality Early-life stage mortality Immobﬂl- ReprO(.luctlon and adult Growth inhibition
and abnormality sation mortality
OECD Guideline 203 210 202 211 201

OECD: Organization for Economic Co-operation and Development
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Fig.1 Ecotoxicological bioassay for Pseudokirchneriella
subcapitata
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Fig. 2 Effect of converter slag leachate on growth of
Pseudokirchneriella subcapitata
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Table 2 Acute and chronic effective loading rate of various

slags
Slag ErLsoo-7m, NOELR( 72
(mg-slag! ) (mg-slag! )
Granulatedblastfurnace > 100 47
Air-cooledblastfurnace >100 22
Pre-treatment > 100 22
Converter >100 22

ErLso: Effective loading rate that causes 50% reduction in algal
0-72 h growth rate
NOELR: No observed effect loading rate in algal 072 h growth
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Table 3 Composition of converter slag WAF

(mg/1)
Loading rate Ca Mg Mn Al Fe Cr Zn Ni
0 5.2 3.0 0.12 0.04 <0.01 <0.03 <04 <0.04
22 8.8 3.0 0.09 0.14 <0.01 <0.03 <04 <0.04
100 224 4.1 0.01 0.44 <0.01 <0.03 <04 <0.04
WAF: Water accommodation fraction
i) > 25 7 %3l L7z Erlso € NOELR % %212 & ¥ 972, g
VFRDR T 7 b Erls X8R LRERFRICREE SRTL 2,00 () Me 0 A
%100mg/l FH RawZ b, 2MKERETRY é 151 L5} L5k e
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HRO2 7 7 ORIERAFIHBRRD 5, S 7 71 g E C(;mlrglzo 40 80 CO}ntZOI 56 12 CO(I)mg.ll 0.2 0.5
KA D HE LT, i % Element concentration in medium (mg//)
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PR 2 5 32k o B AKEB S R e s Fig.3 Effects of Ca, Mg, and Al on growth of
S S T pS, BEE R S 2 0 BRI O LR 0 A B Pseudokirchneriella subcapitata
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DR LT, 2 OER, ®IWRT L1, Ca 1) ke g e EKIE 7 v VIS B, EEEAE
Mg, AlD2Z 7 LIEH L Tz, WKMo Mn JpE EHIHERERC I3 MBETATR IS Al VAR L C & IR Satt 2 925
BRI ZOEMTEFL T, ZhiE, 2RI 70T LIS, AT ZDHFEET 5 70 h ) DS Tl Al IZTAR
B o) Mn BSUEE L7c e B R b b, 728, Mniddkr i LIz K, 7RABETH2ET IV A= Fvoik2Z
ViR S #7225 Mo A3 AR~ ORI v IHIES HIIBR LI BB Zed, BRI 7%
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B CaCle « 2H20, MgCl: » 6H20, AI(NOs)s + 9H20 % H CEZILNS,
WTHHBIL, 25272 ML TwiuisHifoEE (Ca DEDFREY, 25 70T TH 5 Cas Mg Al
5.2mg/l, Mg 3.0mg/l, Al0.04 mg/D) %Xy LT, B LTLEHALL I Y FEANDBEIIR WY, ADAELT
A RAHIERR & S L 72, IR, O F WEME)IR Y TR S S BT 2 5A13K
FERZE 3 1R T 72 WERA R |3 o il + AvE (R 22 EAEY~NOF B HABET 2REDNH L b o1, A
THEL, kITHIRX ¢ O EKYE 5% D t ME THFHIICE S 7 DA W FEEIC B VLT, HKIEEE T v
BREDNHDLICERLTVE, AT 7DERDTHS Ca T2 7o AlOAEHIMEESNZVWI D E, 25
BEBEOBEEPHEESNE DT, AAMEKY L T80 mg/! A EEINDG ALZHEHEOERISEE LW e EZTwD,
FTHERLICY 24, WTNOBEER DL E#E 1213 R
XY OHEAZ %>, Mg b 12mg/l & TR L7245, 5. BbVIc
RHEX ¥ DEEAIED SN 72, —/7, Alid 0.2mg/!
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THRIAR ¥ HRAED H - 720 100 pum LRI L 728547 2 L2 2 IS AN 2 C, NOES L VBREZ (R#ET 272
5 7 ORIy O AR, EESRESIIRIS NGRS S D DEVIN RN b SR 5T 2 HEER <0 i ik
FfaE 100 mg/l T 044 mg/l THolzZ e b, EEfR WCRAEIREIRTCH B P2 5 7 DKERRBEAEL Y, 65
DOHRIF 2 5 77Kk 7 DS i O R 2 ] U725 g, 2 ERER SR TE S A7 v 1) TEMEL 7,
57 LR LIz Al T 2 AlRetEp R S e, (LD B2 7 7 cid, SR 7 7 okA k%
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