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REGULATORY CONTEXT 

 Diantimony Trioxide (Sb2O3, ATO) was reviewed under the EU 
Existing Substances Regulation 793/93/EC and accepted in 2008 

  (http://esis.jrc.ec.europa.eu/doc/existing-
 chemicals/risk_assessment/REPORT/datreport415.pdf) 

 

 ATO was also reviewed under the OECD-HPV program => accepted 
by OECD (2008) 

 Data of ATO RAR used for registration of Sb and Sb compounds 
under REACH regulation (EC) No 1907/2006 

 

AIM: HOW WAS TERRESTRIAL TOXICITY THRESHOLD 
DERIVED? 

  

http://esis.jrc.ec.europa.eu/doc/existing-
http://esis.jrc.ec.europa.eu/doc/existing-
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TERRESTRIAL TOXICITY TESTING 

 Terrestrial metal effects via metal ions in solution rather than total 
soil metal concentration 
 

 For RAR ATO: use of ATO as test substance 

 BUT: ATO = sparingly soluble (↑ effects over time) 
 

 Alternative: SbCl3 (ATC) = readily soluble (constant effects) 
 

 Study of Oorts et al. (2005)  

 added 0 - 2000 mg Sb/kg as ATO or ATC, 7 d equilibration, 

 assays: plant (lettuce), invertebrate (Folsomia) and microbial 
(nitrification) 

 derivation of NOEC, LOEC and EC50 

  



OECD-WORKSHOP, PARIS, 7-8 SEPT 2011 

 Dose-response curves 

 

 

 

 

 

 

 

 

 

 NOEC:  ATC <20 - 500 mg Sb/kg vs ATO >2000 mg Sb/kg 
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TERRESTRIAL TOXICITY TESTING 
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 Soil physicochemical properties of uncontaminated soil and soil 
samples at 1000 mg Sb/kg or equivalent CaCl2 concentration 

 

 

 

 

 

 

 

 Discrepancy between ATO and ATC due to 

  - different release rate of Sb ions 

  - release of protons and counter-ions by ATC 

  

 

TERRESTRIAL TOXICITY TESTING 

 
Sbsol 

(mg/l) 

 
 

Soil pH 

Electrical 
conductivity 

(mS/cm) 

Uncont. soil <0.01 7.0 1.0 

ATO 5.6 ↑ 7.0 1.1 

ATC 14.4 ↑↑ 6.6 ↓ 8.9 ↑↑ 

CaCl2 <0.01 7.1 10.1 ↑↑ 
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USE OF AGED SOILS 

 TC NES I ’07 → ATO preferred Sb substance PROVIDED sufficient 
ageing to ensure 

 i) a constant ‘toxic’ pressure  

 ii) minimal side effects  

! Importance of ageing previously recognized in Zinc RAR 

 

 New studies: same soil amended with ATO, 0 - 10000 mg Sb/kg,
  

 placed outdoor in perforated pots for 31 weeks (=AGEING)  
  

 afterwards: soil chemistry + 3 assays 

 (Smolders et al., 2007; Moser, 2007) 

 All endpoints affected by ATO, NOECs 999-2930 mg Sb/kg. 
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PNEC DERIVATION 

 Following standard TGD procedure:  

 PNECsoil  = lowest NOEC : assessment factor of 10 

       = 999 mg Sb/kg : 10 = 99 mg Sb/kg 

 HOWEVER: Sbsol(31 w) ATO < Sbsol ATC = Sbsol(5 y)  

 => UNDER-ESTIMATION of effects (assuming ion-solution 
 exposure) 

 

     Sbsol(31 w) factor 2 < Sbsol ATC 

     (cfr. Sbsol(5 w) factor 3-5) 
 

     >1 y for ‘full’ equilibrium 
 

     => ALTERNATIVE? 
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PNEC DERIVATION 

 Need to correct for incomplete dissolution 

 

 Assumptions:  

 - terrestrial metal effects via metal ions in solution 

 - further dissolution ‘slow’  

  => constant ‘toxic’ pressure during bioassays 

 

 → What is equivalent total soil Sb in fully equilibrated soils  giving 
same Sbsol as lowest NOEC after 31 w equilibration? 
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PNEC DERIVATION 

 Methodology:  
 

 total soil Sb [mg/kg] = Kd [l/kg] x Sbsol [mg/l] 
 

 with Kd = 38 l/kg (estimated from equilibrium Sbsol from ATC data) 

 and Sbsol at lowest NOEC = 9.7 mg Sb/l 
 

 ! cfr TGD procedure: assessment factor = 10 ! 
 

PNECsoil = (9.7 mg Sb/l : 10) × 38 l/kg = 37 mg Sb/kg (dw soil basis)  

 

 PNECsoil based on total soil Sb = 99 mg Sb/kg   

 = 2.5-fold underestimation 
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CONCLUSIONS 

 Sb effects in freshly amended soil ≠ aged soils, due to 

 - dissolution kinetics 

 - soil solution chemistry 
 

 For Sb: ATO most relevant substance, but ageing required 
 

 PNECsoil = 99 mg/kg based on total soil Sb, PNECsoil = 37 mg/kg  

 when corrected for incomplete dissolution 
 

 Little data on Sb speciation/bioavailability, but it is assumed that 
cationic metal ions react differently  (e.g. binding on soil reactive sites) 

 

  

Ageing is required to assess effects properties of metals (inc. ATO), BUT 

Consider ageing-bioavailability correction on a metal- specific basis 


