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Abstrnct

A review of the liternturc relating te the rcactions and
nechanisns involved in the sorption of inorganic pheosphote (P) by
soils and s0il conponents suggested scvernl topics for further rescarch,
the rcsults nnd interpretations of which are presented in this thesis.
Soils which contrassed in comnponents and propertics considered to be
inportant in P sorption scrbed between 210 and 3350 s P/g during 40 hr
fron 0,1M NMaCl at o finnl P concentration of 10)u; F/nl, Contrasting
soils provided a morc rcliablc basis for the interpretation of data
obtained in investigations of the reactions and nmechanisms of P sorption
by soilse Sorption of P was described by four first—order renctions
for each soil, The rate constant for n particular rcaction was also
sinilar for cach soil, implying that the sane scries of reactions were
involved in P sorptione. The decrease in extmetability and isotopic
cxchangeability of sorbcd P with increasing tire, following P addition,
coupled with increased recovery of P by citrate-dithionite-=bicarbonate
cxtraction indicated that adscrption was follewed by absorption.
Elirinntion of the differinces between the ancunts of P sorbed fron
various support rnedia during 40 hr, when an cstinnte of the equilibriun
condition wes nade, pointed to the inplicaticns of tine~dependent sorption
in the in%erprectation of D sorption datas Virtunlly ccrnplete replaceab-
ility by K orf Ca rcrioved from solution in response to P sorption was ob—
taincd, Retontion of Ca to balance the incressed negative chorgo aris—
ing fron P sorption, and not the precipitation of a calciun phosphate,
is indicated. Tinc~dependent sorption affected significantly the ine
terpretation of P sorption data using the Langruir equation.  For
equilibriun date, the P sorption isothern for cach scil was described
by three distinct Longrmir cquations, cach corresponding to a particular
P concentration range or region ( O to 0.02, 0.08 tc 0.80, and 1.0 to
> 20‘yg F/ml )o The sorpticn cnergy constant of a Langnuir equa-
tion corresponding to a particular region was very sinilnr for each
so0il and suggested sinilar sorption mechanisns for each soil, Charge
and pH relationships cf P sorption by two soils ond Te gel deronstrat-
ed thnt three distinct P sorpticn rechanisns caused the deviation of

P scrption data fronm a single Langriuir cquation, The sanc nechanisns
D 3
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were involved in P sorption by soils and Fe gel. Data 5uggested

that the : hmHlSuS involved the ligand exchange reactions ~OH

I Po4 » =OH; H, PO , ond =OH: HPO /,2‘ at the hydrous-oxide surf:lce.
These meuhunls'ws arc in accord with the three Langtuir sorptiom

cnergy constants obtained for each scil, The renctions and riechanisnms
of P scrntion estahlished have inportant iaplicaticns to the plant
availability of soil and fertilizexr P, and providec o basis for the

interpretation of other P sorption dato.
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