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Ab s tl'fl. et 

A revie1-r of the li terc.turo relating to the reactions c.nd 

nechnnisns involv0d in the sorption of inorgnnic ph0sph.".te (r) by 

soils and soil conponents sug-gested scvo rl'. l topics for further resenrch, 

the rosul ts 1'.11d interpretn tions of vrhich arc presented in this t hesi s. 

Soils 1-rhich contrn��ocl in c ooponcnt s and properties considered to be 

inport�nt in P sor ption sorbod between 210 nnd 3350 pG P/g during 40 hr 
fron 0.1 M }hCl nt a fin.'ll I' conccntr::.tion of 10 pg P/nlo Contrnsting 

soils provided a nore rclio.blo basis for the intorproto.tion of do.tn 

obtained in invostigntions of the rec.ctions nnd nochnnisQS of P sorption 

by soils, Sorption of P was described by four fi rst-order reactions 

for each soilo The ro.te constant for a particulc.r ro.::1.ction wc.s c.lso 

sioilnr for onch soil, ioplyiJ:1G th..'l t the snne series of rec.ct ions were 
involved in P sorptiono The d ecronse in extrn�tabil ity o.nd isotopic -

oxch..".nc;eabiJ.i ty of so rbc::d P 1-ri t h  increo_sing tir::.c, follO'I·i:i..ng P n.dui tion; 
coupled vlith incro.2sed ro c ovv ry of P by citrnto-dithionite-bicnrbcmate 

extr::tetion indico.tecl th.:d; J.dsorption -vms follevmd by nb sorption . 

Elininnticn of the diffo r :,ncos between the o.nounts of P sorbod :fron 

vo.:::-ious support ncdia clurir.JG 1).0 hr, when nn estion.te of the equilibriun 
condit ion vTt:.S !1ade, pointed t o  the inplication s of tine-dependent sorption 
in the in��erprotction of P sorption do.ta. Virtunlly ccnplcte roplaceab-

ili ty by K of Co. ronmrod f:.·o:J solution in respons0 to P sorption vm.s ob-

to.inodo Rotontion of Cn. to b."..lnnco the incrO['.SOd nogntivo cmrge·nris-

ing froo P so rp tion , and not the procipi tntion of n c.�lc iuo phosphnte , 

is indico.todp Tine-dependent sorption nffected si�nificnntly the in­

terprob.tion of P so rption data using the Lnngnuir equntion., 

equilibriuo dntf!., the P sorption isothern for each soil Has described 

by three distinct h�nerruir oquntion 8 , onch corresponding to n pnrticul�r 

P concentration rn.ne-;o or region ( 0 to 0.02, 0.08 to OoBO, and 1 .0 to 

> 20 yg P/nJ. )o The sorption onorcy constant of a Lang.ouir equn-

tion corrosponding to n pnrticul.'lr region -vras very si;:1ilnr for each 

soil nnd suggested sinilnr sorption oechnnisus for eo.ch so:i.lo ChD.rge 

and pH relationships of P s orption by tlm soils nnd Fe gel dec.onstrnt­

ed t�'lt tlrroo distinct P sorption nechnnisns cnused the dovi.:J.tion of 
P sorption dntn froo n single Lo..ngr�uir equntion. �ne sane Dechnnisns 
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vrere involved in P sorption by soils ru1d Fe gel. Dnt.:J. sur;gosted 

tho.t tho nochnnisns involved the ligand exchange ronctions -on2+; 
- - 2-II2PO 4 ; -OH; H2Po!). , .::>.nd -OH; IfPO 4 o. t the hydrous-oxide surf nee. 

Those !:::echnnis!:ls nro in o.ccord 1vi th the· three L::>.ngLmir so rption· 

energy const.::>.nts obtninod for ench soiL The ren.ctions nnd nechnnisns 

of P scrptior. estc.blished hnve i;:1por·tnnt inplic::,tions to the plnnt 

nvcilt'.bili ty of soil nnd fertilizer P� rmcl provide o. bnsis for the 

interprot.-:ttion of other P sor ption dnt:":o 
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