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Pisurc t Shows the •'!Ofeet of �"action ti�tt ll:Jl1!'l soi.1= e%tractant vauo 

��release ot .. pbo$pbL� tr·� unpr�1.(J6Ched ��a oi" Stratrcml aa.�Xiy 

� by 0.5!, � F lniti&lly at pft 3 ... 5. ProlilfdllSI"y' �ment ha4 indleated 

tbe.t tluor-icl�raett.ble pt�zpl-.ete -nl.uea eor this $011 oore unaf'��cted by 

It i.� eY:ltc,etrh fre!l :fi.T.u-e 1• thet. !n the 2.4-64 hour re.nse, the pattern 
\JJ ,h:H�· iS� release tUN�1"a � �t: ah®b by the soUs prdiously studied.(?). 
n·.'!�· ¥¥''lt only b the SM"..wt or phvspbttte li�1.<d c�t any PtU"U� dilut• 

1rm independ.ent or time. l>ut n.lse, �:;t:t.hl.n t� li.r;J.t£, � apa•.!Mn+-..a.l .eccuracy, 

ind� of soil:. �t r-e:tio at dih:tions gr�ter+ \..� about t :-200 .. 

Tbe t"trt'lll� cbm-acter-1 sti c mtvst �1,- tlmt t:lle:"e ie no oon:tintd.:r.tg �l�e et-

colltilut:i-ed that eoluti:oo .of 01,.�1 U:h.wdDw-booril phosphate 13 complete in 

;J·� hotr.-·;:�2 QU(i tb&.t cri.g1..n&.l i.ran-ht:J'.:U"id rmup}u�i;e :,u. this soll floes tJOt UJW(trg«) 

:Ph!,.,!'b,..t.�ct 'by li.'·.J� .U•,.,...o ox).&IS � t'h..i� is ocmtbr�i hy the b�#� p.c-otmt:a� 
l. .. di:rW•.n�.;.� �f £;;)£1il"d Jt;aoW-n �.;2 ()t pl't.V;pb&te lounfl at t!�e dttvt..'\ons (�leG 

b1'�av..�.rr e� by t:bl:; �il •• t � 1 r100 tUllJtion ""er • ren� of pH 1tt 

0 .�. �i! (Fig. 2) closely �- with tbll.t tound i'or t.be i'e( at) 'Jt-phospb&te 
.;! 

systs in tbe initial study (5) , ·�� .. t trom the .nttt->Ad decline 1n �ol·.�M.11 ty 
indS,:cated at high pH vaJ.tl3$ 4, • ':'\l:i.�tly t although aetift �n 1-eta:i:niJ..'IS 
phoaplm'te at nea:r tl$\1\rtU � va.lu.oo � tt.e � irol1 o.aide oo.�nt <:�f ��.16 s,;;,il 

ba.s llttle c...�:oo.it�t �or retain1ng it at pft a.;. lt is pe!!ud.t>le ti-.6-t t.}\_e 
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� eppareat . ... tt!.S.- ot Sl'or.Mt11."4!ns ot phoeptvde to ·lift � ... 
the � polM ,... .,... tbta 8011 - � '14th that ,.. ,... the 

eot� prevt.oua]St ..u.ecJ (7) • *\T M aaoctated .s.th V. � ... fl 
1ldtsal Jfl wlxa � to pftldQOe a cl'WlD � ot �-\ :m tbe � 
....,ssca. 9Jt-. MltW'� oe ttae O.Slll\,' to P.l 4.5 -. ......., 
to prowUle a-� �- � 1� �oa-.. the 1at00 
4.1l.uti.OD. .P�) .._.. •t tM eft'_,. ot ptf !a�� fit 
phoepbate by� �!fee ._ � � ot the Stratford 8011 ID the 
albl'l• e-.,s li-e..,. � at ldflb as� 'h' � at pt.oapbete 
ao.'W!ttltty � � � OGiilltlone cpproxt� - tbd .af.ltMl -ftJtll 
�··- �te (� t.) eat� to.!�- (5) �t 
that ID ftae bt � aWlJ.t,y �le IFlth tl\&t towJl t\'l!rf the 
� SD tbe ...., � a'ltrAls,. OOlaUo:sa OCOQl's s.a the aon ••· 
f11&bl'e ' ehows alao tbat a edailar attQettoD ·hold:a rac tt..skeri Mtlble cll:\vJ 
it wa �l..T � (tS) tMt at 0. tJ100 4ilut5.cm tb1il aoU ed'dhtta 
·a_ atat.laf.' hi lefla � eolub!U.ty -.. Jn a.llcB1i.ne 0.-51, fl\._1' to eat 
em.n tw Stseathr! acra!y loa. 1ft ftgu�"e 2. 

4fhe Stnttord adl pJIQ1uce&l a Jlf abift el'«1 !a ·the alkaUno � 
taittally at p8 8.5. At the 1:100 GGUt � t'4'tlo lfi 1.15 11JU e.tta:lDed 
sa the auapefti!GD .,_..�·�on� lfl 8.85.,.. n� ..,_ 

a:.._ 1.50 nUo -. easployai!,; PI'GlonaSD! tbe �1• ttae to 61+ l!loaro �tet 
lD U.ttle � - r.t.e at cd.tbe!P fttio. � ebitt$ to Ill � 
upon the� of� et) the���- .. ot 
� lllft&'llW!e t$ lewr:o ptoapllate � by tree troD ...saes er.r1 IJC\Y 

� w the low� �on ot B&tea � � • tte 
1t50 4Uutloft {table J) u � c\!l tta• � repo!'t«\ � ao4!o 
,.a� • �" p1f riae !Jt-., e-laltae � t7). 

ItS.�- frt!lll :ViFe 2 �tile� '01 � � 
4� ��ben � '1'&1.� 8boN pR 8.5 aro � bi-tbe itUO \ 
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�. 11le � !n the�� va1:uea � 88 tbe aollt 
�ratio .. � t't'OII1;200 to tsSO (� 1) � tbelrel'ore .� 
boamplete aolution ct4 ..tsbml. aJ-s•• ..._. 8Qfl �- Ill e&Uttoa to 
� NtcrJt1oa b7 tree 11"01'1 od4e or pbo.aphate l:lbens:W A"«* a. altlrdta..,. 
bouD1 OODUts.e. TMa ta '*'- out b7 De .,.,!lhlt � altwda� .ti*­
phate ftl.ue (78 ItS• ot !>per cent) � � � to • abaolrg.�ce 
buts (by ..... or tbe if! � ..aue Sa tible J) ot the p� ftlease 

YAl• qbw-t at tile 1 :SO n.tJ.o. tba eat � (5 Ill!• � P ,_. Gebt) b7 
•attar �or the litd.tina pboapbde nl.., m. ahna � � 1 re.: 

_.. --·· .:: -�.·· 

tbe 1aaoo 8JI4 � 4Uut.tora. It 1a ot � • -� wa la� �  
w!th thAt e'btt4De4 ()6 tta.. t¥1 P per -*) tw �l.ted eladma � by� 
� or.� anil. JaotaoD (3)'. 

� ·� abolled � p&'etreatl 81:1'& 'dth o.s B\,Cl .. .. c4thout 
ett"ect • the 81liOQOt or �- � traa ee � ao:U b.Y the 
aJtraltae tluori4e � ftb tu41n1 .. �w. tfJI! aa JaU..eatea la 
ta\le 41 tb1a .on b leaa well auppl.W aith 4lvalerlt �le cutiotla tbGQ 

13 Alca8D1ra � loem, ·oae or the aot1s �- ·.td.ch releeae ot' � by O •• 
m;._F at IiJ 8.5 WM ahoa pNWJ.oul7 (7) to be lMttl'l'� by o.,_ NI\ Cl 

�.. Teb1e S 8hDu the -.:ltw1e ot the etf'act at the 1 t100 WlJI1oc 
end � also that the� �te release by� tolloabtg 
pret.ftlatlatmt 'le J:aOt � trpClf1 ... al � cU.'ftlet odiollo "'- the � 
Pl'eoipltaUon or alkaline eertb � oamot �be the oeuae or 'tbe 
:t.o.r. phoap�»te J'eleaae 'ml oDta1De4 b7 4tnot tl.wd.4e � !}'ale S 
� ahowa that aa � o.!IJ. td.th respect � f'J.ucrJ4e .a CUS .ttb 
respeot to oblorUe la. 110 ..-e effl.c1l.et 1D .l'eleu!Dg pboapMto thm Se o.'51 Wl\.., 
alolte. It .- Utr� tberet.-e tbat the ettect � the � ....... la to� 

' 
a tract!oa oF the � � aoU � sore roe<JJ:t.., Ml*le ·In 

0.51, � poaaS.bl;r u a re�Nlt of the � eoW.o ed.t� Nltr,. 1ft tbe 

�eecb stage. t'2wJ ettect would 



---

�. ·. · . .. . 11�.· 1 '11 . . 1.· t�!l. it . . . ifJ; l l!:tJf··· 
. . ' l .. .. . I i e. f 11 .. f I g. • . . - .. 

� ·• ··• . � ... · '1. I t .. · . 1 ,. b' I f · m • . .I .t} l .. R 
� . I . 

' ! t I I � ; ; ; l I f : i f I : ' � J : i t 1 

•1 � � f l f ! i 1 I I _ � ! J r I : ; r i ' f ; l • 1 f · 

_ .. ,. ,. 1 1 1 i ' 1 ! ;] . _ a it z . "' s 1 a _ "'1. • g. "' .. 1 

! � i i ! � f : ! I i li ! I f i ! i ; ! 1 i i £ r i I : I . i l f ! • t � £ � I ! - - � I � I t � I . 8 

· J ! f#.efJ�lrl 
i I I �t f � iT ! . ' I � I \ 8 f f��� � -� S& � ·· �rr 
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keeping with tbe ..alilu � a:t!1 all tsOlla � .......saea, tho 
� l"tttaatriCID ot � � �t 04 f11\P �.at plll.S 
- tmaff'� by� Uae in tbe ftlfl8 1Wel" .,.. I'd� •luee 
..-. �d (table 6) d e e!ldlav td.tuatiofl � !a tbt 11 � 
alttJotlab a ltl_. P'!GPWtiflft cri h a&16d � wna � b7 the .U 
1n t1w: pr..._ t11 t!we ·� �·· I� baa � -- ..... (S) 
that·O.!& �la altal�ue � poflaes&e8 8Cil8 apeoUle ehtl!t7 ·....-� 
wttb so.t•le � 1at torma.U. b Ualt �of�� b1 
f"err!c �- -' it ta pi"'btj4e •bat the �o .. ea ·�w l'�.GD 
� s.a -.· tJ � 1a .c Jaten� or tb1a tfJff'ect. · 

• rec1uoacl capso1v ot the tree Snm odae. �·.mt or ., sou to 

�- � tn the � tJt 11. rt;.,F __.ta OJ2l(f 1a par.t r .. • 
hi&her' Pbospbate releose � t'auld SD tbiis �t. '�'�ne -� .fit 
ti)e � � wluet (table ·6) to a� t1tee Nais � 
an alutd� pboe� 'fal.ue of 61.0 "«• P par een't t« 1 · �., � 

toll a _COiflpel"e4 with '' ,. p per cerzt tor o.s-,._r �. n 1e 
�. tlteretore,. ttJet the � .rttciet � ot � 
pboapbate lly the 11 � � b7 V. l'$lat111t al.&!* ·ot the pboa� 
releue OUt .. round�� 'tw � �the etarl£co ·� I# 
� (� 6) as�� the�� ot atreoUaa 
title �---. 

7M tbree aotls � 1:! tbe � � ot tb1$ ...S. (7) 
a'bcrflol • ..u ��.- � ot �- ,. �- ti.lite .. 
� 1a .. ..... 72 ... ....... --- et.rect .. -�to-­
�l$ab or W!c!Ml � �·· · :a v.te otu. _.�13' 
� (') ab••·� · ·� ��-�by., X.Jbrl 
aoll 1a alaltne O.� ffl\. ft lt Se 11,_._. that• .• tf.Na1 i'tM S�Voti ·� . ( 
lou whieb eddbltc •taller aobbilit;r �ttca ID thb ��� � 
1Dal ��would�� �le UOUJ'lt& vr pl}.oeplmte 
to the � extNeta. Oil ·this t:aaWIPtt� t.be dae ta � aolstltt7 



-·-

�in tat erd 0.51 fJfJ,f �the *'le U.· � � 
,_. the �  .u •ultt- �le�----� ...... 
eol.utioa .f4 el.S� �- Clt'i4 OOI'ftiOUe to aa ...... � .. 

baa1e of t!Je �-rel.eaae wl.ue trJtr tJtfl g�.-. ·� perlt.d ..ta 
� a .,...... or el� pho&ptsate d:t.fl8olval !n ttd8 tat.. • 
lld!e&W b ft&urea ' -' 7, � • ., UalUI'Jt; � sol*illtr .. 

� tdtista the� �,.w Save$� ·� 
aucb a Uld.t ... poeslbl7 'be���,...� oe � 
tiae tt -.v be ooaclill44 ttat, tor &U praottcal �, ... ._. VJe O.sl, 
- 11 ...... !a oapabl• ., 3ia'W»e. -� �- of tb& 
altaldm• boul:d � � r4 tlda .U 

� aetba4 ot e11arta _. -'� U) toP tt.e � "'.,_._. 
� )'ieliecl • val\11!1 � ., Ill• of p lM' .... ,_ tb1a .u. .i.b18 
81\1' be � •• tte '1 DB• or P per .oeftt ,_.. w � to • 

��bode ot the e-a.� wlue � � f! m,.F 
at pR 8.5 ea-.�. 

�I at 

�. ftSUlte ·� wlth s.� ......,. 1oaa lt la � tbd, 
tbo alkaline • .,.., �- � ta lD:el.Y to � a� 
--. or w..s.m.na ebal•• botiD1 � Se 8C4la OCIIdabdl!C � 
ebleo � ot .:1� ... � ... .u..s.. s�- eaa.lJ'l.CI(CD 1� 
_,.be ..... .. � �. ,_. 41ffleult .... Ueble- be 
� 1a � tlle � to H:Sla u fJII*'6l. hoauae the� 
ft1euo 'ft\luee �by � 0.51 "\." �- tile ... 
ut� prcJ'd4e_. ,.. an praot.tOAl �. a c1Sreet .....-e ot � 
houal � 

fte rat.lus!e to DbWd.n coop ... �- fJI the el.UIIi�d form of 

� tftiD :IC".U:ed Mele � ti.s almost certainly conneCte� with the 



- 21·-

� or-� ..... ot ntb)ato 1n ttMt oltv' �or -w. .u. 
B1ftte.U (2) ,_,. � that thio �-• ta � to_ .. � 
.-..by al� ia � � � b7 t1uoft4e � tJni1elw GGi4 
ooatiUoail. l:t ta pJ'Obeble � ea � � tl2e ,__ttoa 
.r "'>stalls• atUII.'tiJ&. • at.ao t� t� o£ .,.wlJM ..,__,._ 
� u illtSate -� trttb tt�e sf,bbaite a ttw.t ttJe nleaae 
or w.. P� t.s u.ttea b.Y tJwJ �or ee Cl'N.alte �to 
tluoriQ attMk. 

?be 4egree ot �t7 -etta!Md b3 the_ �&tea Otddee -� tbe clq 
traots. � -tile  � iJOU ia 1.- t11ea ttJd � at tbe &ttft. steae 
�rea ea� ��roa 1oea � m .me. zeo1.a ua corD� 1eos tliGD 
1D � JBture t.ft91cal ..U. dlll'iYed ,..__ baaal:t (lt.).. It ....- � 
f'o.r. tlret thee .tau a ...,t&ttSal � ol: 80i1a fa" llbioh a � 
waltsaUoa fl elwt .. ..... pbw� OOilt«lt 1dll '* be S"'fAS}1' Gebiewi4 
by alKaliae Mttf � -

� 
� .r.tect � � U. llll4 Mila ��OD Ue Me61e 

or eon � -,. • .,.., • pK s.s ,. .,....;.- ·r. tao 8441� Bar 
zee.t.a mla-. 

ftth Sthtroft � loaa1 .._, � ot � �b; 
0.51 mt,.r � M tbe aollt � fi.atS.o .a tdAiaei � 1tSO to 
11200.hteay��at��e�ot�at ... w 
4!1.Uoa vp -to t1le 11tdt tat wldch S.t. -. �le to ...st 111$8 t.ll!Jt -a.­
�1• &ea�_.,,. tra * � bcltJP raaae ot atz'ti!Ct!ee 
title. ·BJ.sb """•Of cd a44e4 btiiD � ot PJ1 f1/t p52 � ID 
the alr.llae f'1uor.t4e -� tol.loda& � et U. � aoU: 
enracteat rattoa ladioete4 low � �by the boo b'On =a. 
�tot -t8e .U 1olllde �e caad1ttona. � t# � t!M . 

\ 

111W. tbe � __. I"� 1188 ·w.ltbout ef.T.ct OD tb1a l'eter.lttOo ..S ..aul.W 
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s.· • . ,.... �et� ,... .. ... ,.. � ·-­
MuoWoa et alt.S ... •••• pheafbale tiiJ8 �lde .s.-.. a. . ...._ aad 

fJmt .tcJ,Ml � �- .. .. ��-� 
11o oonreatton � t11e �- ot ��to the ..__ 

.. 
... .....,...ll18PJI8#)' • .,. in 'llWfltbo -� Ot.�� 
treo Sne oxS4ee• tbe � reltteae ftlw � 1v' � � 

• � ...... rl the altld .. llo«BB �· ..,.., f4 tbla ..u. 
s� dsfliS Sa 18 ....... m tt1e ••ea• . ._ t11a eo11..,. adJNW 

at.,.,.,.�. UD1eP � ....u.u .. .. ·�or� 
�· -. apparcetll' � • conaot:1oa ot the �-- '98ol.ueJIS .-. ea 

·� 1IMS.a 414 DJt �a al� � ftlue ea 

ld&b .. Ulae obtfdMI at .._. ..uo.. 
Wltb Jt� � els:l. �·.1.t .ab O•tlli\.Cl. h=d ,_. efteot oa 

• --' e� � tmbie9� ..-acw tt7 0.'-! lf\.F a p11 8.t. ft4a 
.rr.- .. � •'-� •• •·� ate� �le 
oauone. Jb .,_. Ualtl.."'llt -.1.ue r. � � .. � f'OIIl 
tbia aoU et�- --.s..s f4 � U.. to a5 ... af' b7 �QB 
t11cs �- o� axe all<aU• � to  ta. ft1a � -.. � 
utea to aloaaea et dtaek � f1uerJ4e eo tk tl1h1te � ot Wa MU 
ea� � aloiJ l:"eleaM or �tea alad.GB •• pbal.p'be.ta. 1n 
the 14" ot the � .-u.1..t'o- olJta1aea 11:1-th the � aou 
aUeaUoa .. 4l"aWWl to the Uld� ·of tbe .U:.Une Bf\.P ••-tloft JI"'O'o*i• 
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