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1.

BUMMARY

o -

The effect of hydroxyl loan and ¢citrate lon concen-
trations on the rate of sutoxidation of Fe II has beesn
iovestigated in the present study. Diffareat mixturea
of constsant final volume, difforent initial hydroxyl ion
concentrations and varisble citrate icn concentrations
et fixed temperstures were prepared. The rate of asutoxi-~
dation was followed by analysing sliquots of the reaction
mixture for Fe II. This was doue by titration against
ptandard potassium dichromste using dipbenyl benzidine
as indicator.

The hydroxyl ion was found to enbznce the asutoxidation
process., Thia was reflected on the increase in the initial
rate of reaction and on the increase in the specific rate
constant of the reaction. The citrate ion had 2 similar
effect and the temperature was fouod to jocrease the
ppecific reaction rates.

The results were explained on the basis of the
oxidisability of the different iron IX species present in
the reaction mixture. These species are[:Fe(H20)6]++,
[Feom ] 242 ana [FeCeit), P22,
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The oxidaticn potentials of the aquo nod bydroxo
complexes ara -U.77 and +U.50L volts respectively. The
correaponding oxidation poteatial of the citrato cooplex
has a vrlue which lies betwaca those of the aquo =»nd
hydroxoc complexes. Thus, both the bydroxo and citrato
complexes are oxidigable with diseolved oxygeu while the
squo coamplex is not.

411 the plots relatinog log(e~x) versus (t) obayed
the firat order rate law witb respect to Fe 1I giviog e
straight line relation with e distinct break. This was
explained by sssuwing that in tha early stages of the
reaction both the hydroxo end citrsto complexes arc
oxidised. 48 the oxidation process goes on the pH of the
reaction mixture drops and the concentration of tbe hydroxo
complex becomes negligibly small. Thus, the part of the
curve zfter the break point represents the oxidation of
the citrato complex only. A mechanism for the reaction

is suggested.
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LNTHODUCTION

Q;;dat;on agd reduction

The term oxidation is epplied to sny process which
jovolvus the passage of a co:pound representing & lower
atage of combipation with oxygen to s substaote equivalent
to a bigber stage of combinstion with oxyzean, by the addition
of oxygen or of an electronegrtive stom oOrF redical, or by
the removal of bhydrogen or 20 2lectropositive stom or redicsal.

Reduction is the converse of oxidation.

In terms of the ioalc TacOry, oxidation is defined
as a procees soconpaaisd hy loss of @electrons. For exemple
the oxidation of ferrous galts to ferric salts can be
simply represented as the change of tbe ferrous %o the

ferric ion by the losé of an 2lectron, i.e.

Fett ————— ettt 4+ e

Reduction, on the otber pand, can be considered as 8 progess
accompanied by gain of elecctronS, €.8. reduction of a

chlorine atom to chioride ion:
CL + & —» c1~

Phus, in the oxidation of ferrous chioride by chlorine, the

over all reaction can be represented as:
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Py \ - + & P . -
2 Fu ¢ 01, —_—— o Yy + 2 01

Jo the caBL 0L GR3ICOUS GyET G Ll evidenc. is clear that
diruwct -l.ctron trenpsfer Lultw..O moiccules doed OCCUr.
In 8 puambor of cascs the probability of electron transiur,

expressed 88 8 collision dismoter, 18 Koowd.

Electroan transfer which would go readily io gas phasc
hetwoun two particles will bo biodered by the pruscace of
solvent wmolecules. This is baecause such molecules preveat
the extension inte Bpace of toe orbitals oo the exchanging
particles.

Io particular the 1igends of a complex jon will act
as good insulsting groups for electrous and orbitals of
the c.ntral metal ion.

T aqueous solution i3 is usuwally poseible to imaginc
asem or group tramsfer, rather than electron transfer, as
osccuvcing in redox reaction. Sor example iron 1I ion may
act as reducing agsot vy Sransferring a hydrogen atom from

its hydration shell to a substr0rs.

Fe(HEO)%" o Rl —m Fe{H20)5(0H)2+ + RH

Iron IIT icn may act cs cxidising agent by transferring

hydroxyl radical to a substrate.
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2
AT AR I St o

To pFouernd CLonaTer of o~ positive PIUCR or 2 o3 18
equivalent to the tronctir ol cluctrons, and trauefer of
& negsdtive aroup or atoz is vauivaleot to the taking of

electrons.

Oxidation-Reductiocn roceB8S8cE @

The rates of rcdox procuBscs 8rv of conBid.reble
cnepicsl intercst and maay detailed vipetic studics beve
involved complex ions, iuncludiog the 3quo cations of the
transitional elements. Espicially useful, are rete studies
of isotopic exchaunge reacticns bDetweon two valinoy gtetes of
an element. Since thebe reactions can proceed, on a8 formal
basis at least, by the transfer of sa electron from the
reduced to the oxidized form of an clement they are termed

"glectron exchange reactions"

= lg.

2+ 3+ . 2+ __¢e S+ , 3+ 2+
Feaq + Fe == {?eaq — Feaq £ == Feaq + Fe 2q

No exchange reacticas 8o far reporived bhave ipvolved coppcositely

charged ionic reactants.
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