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Industry
containing Cr(Ⅵ)

(a) Usual chemical method (b) New radiation method

pH<2.5

pH>6.0

Reduced to Cr (Ⅲ)

Post-treatment / Disposal!

Circulation / Recycle!Cr(Ⅲ) adsorbent Cr(Ⅲ) precipitates

Cr(Ⅲ) precipitates

Radiation
such as γ-ray

AcidAcid Industry / Environment
containing Cr(Ⅵ)

Sulfite sodaSulfite soda Solid material
(semipermanently)

Caustic soda

Cation exchange

Caustic soda

Cation exchange

Environment
containing Cr(Ⅵ)
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In aqueous solution at pH conditions like liquid waste and 
environmental water, Cr(Ⅵ) is not reduced by irradiating 
radiations (a). When a small amount of solids are added to the 
solution, Cr(Ⅵ) is remarkably reduced (b).
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γ

Aqueous solution coexisting with solids

Oxide particles
such as TiO2

Water molecules,
dissolved species

Decomposition of 
water, and redox
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　  10wt% alumina
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The usual method (a) needs a large amount of dangerous 
reductants, acids and alkalis, and thus has many issues such 
as high cost and post-treatment. The new method (b) is simple 
and environmentally friendly because those chemicals are not 
needed.
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