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infringe privately owned rights. Reference herein to any specific commercial product,
process, or service by its trade name, trademark, manufacturer, or otherwise, does not
necessarily constitute or imply its endorsement, recommendation, or favoring by the
United States Government or any agency thereof, or the Regents of the University of
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1
O'SI THE. MI&CFAE‘% ISM OF RADIGLYSIS IN AQUEOUD I*(JRMIt, A\,LO SOLUTIONS

(1) Tha.s mrk was perfomed under the anspices of the Atomc Fnergy -
Commission . ¢ .

Marfen M, Garfison, Winifred Bennett and Michael Jayko

Crccker Iaa,borator'y, Radiation Laberatory, University of California
Berxeley, £alifornia .

Noveniber , 1955 .

\In detailed kinetle studies of the indirect action of ¥ ~-radiation on
2

',dilute formic acid solut.mns, Hart has shown that H and OH i‘ree radicals

'(2) BT Hart (a) J. Phys. Chem. 56, 59k (1952) (b) Je Am. Ghem. Soce

b 1198 (195&) (c) ibid 76, L312 (195L).

formed b&* radiation deecsmposipion of water rea'et‘ with formic acid according

to

OH + HCOOH "‘—)HZO + COOH- (or HCO00) | (1)
H+ HCOOH _"'—'_)H2 « COOH, = . | (2)
Radical re'mval then occurs via _
B cooa____) Hy + C0, o | (3)
QH + CG{)H HO+CO ' ' " » (
———,0 + 00, | W

_cr through the alternate to 3 h s le€ey

200@3______94ic095+ue2 T €9 s

The &ray data are corisistent with t"xe conclu'sion that no net reductlon of

formm acid oceurs in ailute golution at pH. values below 3. .However, at

con.cantrat.ions above +05 M, ev‘.idence for the reduction of formic acid has

dc
been gbteinad. On the basis of the reaction scheme, L5 » 3t is seen that

| reduetion canuot involve a competing reaction of the type

H 4+ ﬁcooa__) HCO + HZ IR (2a)
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since bOth.2 andv2a_have the‘samevconcentration dependencys Some_other

intermediate is apparently involwed in reaction with the HCOOH specie¢s.

It'has been proposed (a) that this intermediate is the secondary electron

'formed in the fonization procesa “and (b) that electron eapture by formic

' ecid (HCOOH + ° = HCG + OH™) competes with electron capture by water

2¢
(H2 *+geafl+ OH ) at the hlgher formic acid concentratlon.

Results racentiy obtained’iq thms Laboratory indicate, however, that an

. éiternat;vé mechanism may be involved. ‘It has béen'sﬁﬁwn'that irradiation

(3)uWQ'N; Qérfisoﬂ, W, Benneti, M. Jayko, and S. Cole, préseﬁted at 128th
Americén Chemical Soclety Meeting, Minnsapolis, Mimn., 1955 Unive of
Caliturnia Qadiﬂtion Lab, Report, 3208 (1955). : a

ra

of dlluta oxygen~fre° formle acid solutions with cyclotron—produced ‘helium

iong, results in the formatlon of higher Qrg&nic acmds and carbonyl compounds

&

as magor-prodncts.A Bgth glyoxal anduglyoxylicvacid, together with smaller
- amounts of .oxalic, glycolic, sartronic, @éﬁaxalic, aﬁd;t&rt&ﬁio acids are
" formed .at radiation dosés_whi@h‘corresbénd to the removal of less than one

-percent aﬁ.thelformig'acidfinitially presén% in the targetusolution.

‘ Evidence,thatsthe glybijiC’gcid observed in these studies is not formed

-_through secéndary ?rocesses initiated by H reduction of 9xalic acid can be

seen 1n the exgerimeﬂtal data puol*sned several years ago by ‘1¢uxe, Hari,

an&<3mith. " in this earlier wark it s Has oboervad that nyurogen wﬂﬁauction

W) A Fricke, E. J. Hart, and'H.wP;ﬂSmiﬁh; J. Guem. Phys. 6, 229 (1938

in  the xerey irradiation of formic acid-ozalic acid mixtures did not decrease
with increasing oxalic acid concentrations until the ratio c(cd5g)é/ggcooﬁ

approached a value of 1. The correspouding ratio in the cyclotron irradiated

ok

s¢lutions was approximately 10’3.
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.aneluded that radlolysis ‘of . formlc arid.solutians under both con»;

. J'A‘“ "1{ Lo "4
N B

.Linterpreteﬁ without th¢ assumption of competlng electron

f?ﬂ,ﬁhrrison, We Bennab£,v:»i
i Chem. Sde. 11, 2720 (1955)
assumpflen.th&t r@actmen B occura as a camneulng "rocess for emoval of - -
;m(oﬁ§ ' | - o \_,g‘, E
: , ;‘"l - . (8) |
ie détﬂiled shﬁﬁy'cf the prcposed-mechanism is now 1n progress in this e
:;Babaratory. Informatzon on the‘p??p@;tias of free radical 1noermediates g

tbrough stady af radlcal combxnatian reactions induced by cyclotren

?..

ir rmati@ﬁo

Wé wish tg thank tse staff of the éo-lnch Cycletron at Grocker Laboratcry
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