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Summary. The "in-vivo"-toxicity of the Vanadium-oxides V20 S and V20 3 (administered orally, 
dermally and by inhalation) has been reinvestigated with particular emphasis on the 3afety and 
handleability of vanadium-oxides in the vanadium processing industry. Chemical-thermodynamic 
properties of vanadium-oxides make it likely that some earlier results on vanadium-toxicities have 
introduced artefacts as a consequence of the administration-techniques used. Special precautions have 
therefore been taken to avoid any chemical changes or artificial interactions during sample-preparation 
to ensure that the results significantly reflect the toxicities of the vanadium-compounds as exposure to 
them might occur. The LDso(14d)-values indicate, that V 205 should be classified as "hamful" (V 20S 

techno grade fused oral LDso(14d): 716mg/kg b.w. (rats m.) resp. 658mg/kgb.w. (rats f.); in hal. LCso 
16.2 mg/l (rats m.) resp. 4.0 mg/l (rats f.) for a 4-hour exposure), while V 203 should be classified as 
"relatively non toxic" (V 203 tech. grade powder oral: LDso(14d): 5639 mg/kg b.w. (rats f.) resp. 
8713 mg/kg b.w. (rats m.)) according to the EEC-commission directive of July 29,1983 (83/467/EEC). 
Based on interaction-studies and considering new results reported in literature, a 3-leve1-model of the 
mechanism of vanadium-toxicity via oxygen-radicals is suggested. 
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Neue Untersuchungen zur akuten Toxizitiit von Vanadiumoxiden 

Zusammenfassung. Die "in-vivo"-Toxizitiit derVanadium-Oxide V20 S und V 203 bei oraler, dermaler 
und inhalativer Applikation wurde neu untersucht. Aufgrund einer Analyse der chemisch-thermo­
dynamischen Eige~chaften dieser V-Oxide wird nahegelegt, daB die Resultate einiger friiherer 
Toxizitiitsuntersuch~'n~en durch chemische Veriinderungen der zu untersuchenden Stoffe bei der 
Probenvorbereitung verriilscht wurden. Nach den in-vivo-LDso(14d)-Werten ist V 20S als "mindergif­
tig" (V 205 techno "fused" oral LDso(14d): 716 mg/kg b.w. (Rauen m.) bzw. 658 mg/kg b.w. (Rauen w.); 
inhalotiv LCso 16.2 mg/l (Rauen m.) bzw. 4.0 mg/l (RaUen w.) for a 4-hour exposure) bzw. V 203 (techn. 
pulv. peroral LDso(14d): 5639 mg/kg KG (Rauen w.) bzw. 8713 mg/kg KG (RaUen m.) als relativ nicht 
toxisch-nicht klassifiziert gemiiB EEC-Commission-Directive yom 29. Juli 1983 (83/467/EEC) einzus­
tufen. Basierend auf Studien der Interaktionswirkung bestimmter Substanzen und unter Eibeziehung 
der Resultate jiingst mitgeteilter Befunde zur Vanadium-Toxizitiit an Zellkulturen, wird ein Modell 
zum Vanadium-Toxizitiits-Wirkungsmechanismus vorgeschlagen, das 3 Hauptmechanismen - abhiin­
gig von der Konfrontations-Intensitiit (Konzentration und Expositionsdauer) - nahelegt. 
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Fig.2. Precipitated V 205" ( X 5000,

BET -surface = 3.3 m2/g)

Fig.3a. Fused V 205= "flakes'.

BET-surface = 2.1 m2/g)

x 5 ()()() ,

Fig.3b. Fused V 205: "Flakes" ( x 15)
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Fig.4a. V 205 produced by thermal de-

composition of APV ( x 5000, BET -sur-

face= 3.11 m2/g)

Fig.4b. V 203 produced by thermal de-

composition of APV under reducing

conditions ( x 5000, BET -surface =

O.52m2jg)

Scanning electron microscope examination and identification of vanadium
oxide, formed by precipitation from vanadium salts, indicates well shaped, well
formed, large crystals of grain size 30-50 I.1m (Fig. 2).

Even larger crystals and agglomerates are created if the vanadium-oxides is
converted by fusing V 205 into the form in which it is normally handled, i.e., flakes

(Fig. 3a, b).
Similar, blocky, material results from the production of V 205 or V 203 by

thermal decomposition of ammonium polyvanadate (APV) (Fig. 4a, b).
All the scanning-electron macrographs, shown in Figs. 2-4, depict rather large,

well-developed and compact blocks of crystals and crystal agglomerates. There are
no amorphous or pseudo-amorphous particles and they have the same crystal habit
planes. Such particles, because of their size and blocky nature, are not easily inhaled,
or incorporated in any other way, provided that they are not dissolved and
administered orally, dermally or via an aerosol. In contrast, particles such as fly-ash
or carbon black, produced as a result of the combustion-processes in generating
stations, have a rather high surface area and small particle size (Fig. 5a, b). Dry
airborne dusts containing such particles could be more easily incorporated, especial-
ly by inhalation and could exhibit greater toxicity by being easier to eluate according
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Fig. Sa. Fly-ash particles containing

10.93% V 205 ( X 200 BET c surface =

55.8m2/g)

Fig. 5b. Fly-ash particles containing

10.93% V 205 ( x 5000. BET surface =

55.8m2/gj

to Fick's diffusion laws. Wet particles would of course have a significantly reduced
tendency to remain airborne.

Such size and diffusion effects may explain the results of the early toxicological
studies of the vanadium-induced bronchitis etc., after inhalation of fly ash and
burner dusts at boilers fired with vanadium containing fuels. These toxic effects may
be ehanced by the presence of chemically active acid, or alkaline impurities gener-
ated during the process of burning fuel. For example, aqueous suspensions, contain-
ing 1% by weight, prepared using samples of fly ash from different sources, exhibited
values of pH which were in range of about 3, or about 9, indicating different types of
burnt fuel.

4. Results of Toxicological Studies

All the substances tested by dermal administration, i.e. analytical grade, technical
precipitated powder and fused V 205, technical powder V 203, AMV and PMV,
exhibited very low values of toxicity. Consequently, no LD5o values could be
determined, even at dosages as high as 2500 fig/kg body weight (2000 fig/kg body
weight for AMV and PMV). lnhalatively administered V 205 exhibited medium
























