
MEMORANDUM 13 May 96 

SUBJECT: Titanium Dioxide as an "Inert" Protectant Against UV light--Exemption from a 
Tolerance 
Inert Chemical Code: 
DP Barcode: 287375, ID#: 6E04675 

TO.: Kerry Leifer and Amelia A PM Team 45, RSB-RD (7505W) 

FROM: Alex T. Clem, Scientist, CR3, EFGWB (7507C) 1 
THRU: Akiva D. CR3, EFGWB (7507C) 

, , 

Henry M. Jacoby, (7507C) 

Proposed Use. The only use is that ZENECA ~ ~ ~ ~ r o d u c t s  is 
, 

requesting an exemption from ("synonyms": rutile, anatase, 
brookite) when it is used as a Concentrations at up 
to 3% by weight of any or all be used on growing 
crops. 

Environmental Fate Executive Summary 

This use of titanium dioxide will have a foreseeable effect on the natural, preexisting 
environmental (biogeochemical) cycles, of this mineral (inorganic) compound. 

Environmental Fate ~ 
Basis of Assessment. The Branch has drawn from its own resources and agricGltura1 experience. 
No environmental fate information was provided in the "data1' package and EFGWB requires 
none from the registrant. - - - 
Environmental Fate Assessment. Titanium minerals, including forms of titanium dioxide (TiO,), 
are abundant in the earth's crust and soils. Natural ore-grade deposits of titanium dioxide 
(rutile) testify to its geologic permanence. Typical soil concentrations of titanium in its various 
chemical forms range from about 0.1 to 1 % (1000 to 10,000 ppm). A "selected" concentration 
for total titanium in soil chosen by Lindsay (Lindsay, 1979) is 4000 ppm. Comparable values 
are given by other authors (Emsley, 1991; Sposito, 1989). Some Hawaiian soils have titanium * 

dioxide (anatase) concentrations of up to 25% (Tarnura et al, 1955). The various oxides of 
titanium represent the thermodynamically most stable or "climax mineralogical forrns" of 
titanium in soils (Sposito, 1989). There is r o  evidence that titanium minerals are toxic to plants 
in the pH range of agricultural soils (Chapr~an, 1966). 

After its application to agricultural soils, Ti02 will behave like a finely-divided, insoluble 
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landscape mineral. For any foreseeable in pesticide formulations at up to 3% by weight 
(which would correspond to typically extra 1 ppm in soil if incorporated to a depth of 
six inches), it would take of the order of years to even begin to significantly change 
soil concentrations. Even then there processes which serve to limit any 
potential excursions from local, is, any available solution species 
of titanium would convert to numerous ever-pre2ent solvated 
or complex ions containing 

Environmental Impacts. In conclusion, environmental change associated with this use of 
titanium dioxide is insignificant when to the quantities ever-present in the environment 
and the mineral buffering capacity of and waters. Therefore, any ground or surface 
water effects are negligible. difference in the accumulation of titanium 
moieties in plants or animals 
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