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Old Solutions to New Problems? Table 1: Removal of CNUnder Irradiation in the
John McHardy Presence of Several Semiconductor Powders
J McHardy LLC uM CN™ | Initial Illumination Semiconductor
4501 WCI Blvd., #29, Oxnard CA 93035 reacted | [CNT, time, min powder
mM
The environmental costs of industrial expansion 7.7 1 60 TiQ (anatase)
fall disproportionately on people who have beneditthe 6.3 1 45 TiQ (anatase)
least from that expansion. The aim of this papéo is 55 1 30 TiQ (anatase)
show how some small part of this inequity might be 95 1 60 ZnO
redressed by adapting established technology to tinee 78 1 30 7nO
needs of less advanced societies. <01 1 30 =3
i ) i <0.3 1 45 e
Probably the most serious threat facing mankind 0.6 3 60 cds
is the worldwide shortage of potable water. Fomapie, <01 3 60 =)
an estimated 60 million low income people in Solsia 15.8 3 50 Ti@3
are affected by chronic exposure to naturally ocegr .
S 22.5 3 60 ZnO
arsenic in groundwater. They cannot afford largdesc aTh i 10 mL of 0.1 M KOH aining i
treatment systems and available small-scale methiods _'he solution was 14 mL ot 9. containing the
remediation have proven ineffective or unreliable. |nd|ca_ted amount Of KCN af_]d 0'.1 g of se_mlconductors
contained in a quartz tube, illuminated with a 480<e
Research at UC Berkefeghowed the necessary lamp with continuous ¢bubbling.

remediation might be achievable by electrocoagutati
(EC). EC has been used in large water treatmentgfar
over a century but significant effort was requitecddapt
it to meet the needs of this application. The nmiedif
process, named ECAR (Electrochemical Arsenic
Remediation) is based on the production of Fé{thugh
the electrolytic dissolution of an Fe(0) anode. Tathode
reaction is normally the reduction of kbns to H gas.

Rough calculations by Frank and Bard suggested
that the photochemical process might compete félpra
with oxidation processes using more conventional
electrochemical reactors.
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Electrochemical processes are particularly well
suited to water purification on a small scale beeaof
their size-independent efficiency, low land aremdrd,
and ease of handlif\gAn increasing number of
publications deal with the destruction of toxic and
refractory organic pollutants in acid waters by ¢ftectro-
Fenton methat] a process based on the cogeneration of
ferrous ion and hydrogen peroxide on the samereliet
The hydroxyl free radicalOH produced by the reaction
between the ferrous ion and hydrogen peroxide is a
powerful and non-selective oxidant, capable of esting
many organic compounds directly to carbon dioxide.

Photoelectrochemical processes have also been
proposed for the remediation of contaminated wétean
early example, Frank and Bard suggested that cganid
agueous solution might be oxidized to cyanate by
exposing the solution to sunlight in the preserfometal-
oxide semiconductofsResults of their tests with a xenon
arc lamp are reproduced in Table 1.



