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··!h~ t;~ldi~~--~r-·sc(axrtri ~~rata ~1 .. ,:.,_ • t:Oi1;: a~n · 
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'l.~ 0~5 ! 't$11 ~~~ 'bt, $~~~ ~~e pot$i~~ ot the· ~rt0\1Bif~J;~i~~ . · •. 

~~trodtl • & ~et~. oar.-~~- G'j' -.... , .ana Sc(Ut) ·_cqncent~t~n~i· .: ~ fk>.ta 

-.q. be-.U!~l'Pte~ ~ ~-~-th~ Ji>e~enoe:o.t'the spe~~es_ scr~~-s-~•;:_·_:· 
iofl~{at} ~ $~4-. £~11~- coaa~~--~r t~ f0!7aat_ion·ef ~s~ ~e-~­
~'t .. :~~, 'tiq;. -~ }fJ~- w~: e~\ed am:t ~ f~: thG ~he· ~ •i .. t~t , · .. :_ -
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elct~ $ta~t,U~~- ~~ 'llel ~leX e~41~ .n~We~--~:Ls~_ ~--~ 1~~. _-

· ·!$· th~- hekt( ~~·~ ~i4* t"um -~ ~~--en~~---· · 
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th~ sa.lfla ~onic: rad11is (0.81 A) ·&,s .S.~(;t;J) •. -~ t~_:t'trst fluol!'14e .: -· · 
,· 

.e•plex e£ S~(W). ~s :s.oout ~80 i~--~ ~.-:tab~. tluw. 'be fir-st f:~~ri~. 

<1ample~ of In( XU).; W& ~bed ;G. @tem~n~ -~~ ·the ~ater. $l~l>~l-~~Y. ·. . . ' ' ' 

'· -~ 

O)x..··G. l!eplm-, J. w. Kurt;; a.nd ~ z .• Jt~, J. Pbts •. lbent., &!" 26 ·(:t9:S4) • 
. .. , . 

-. ..· .. r .. -,. __ \. 

'oi· the s:aandlum fltWrt~ eom,p;J.e~e ~~~a ·:r~ .. tb4 beat .t~.-or ~ entropy 
._.,,. 

tt,\t'm· .• .. 
. · ,; ·~· . . . . . '· :.·. .'•. 4 .. ·, .. ' •, 

lfbs «te.Tift ~ho~ .<r£ llro$set a,nd. Or'tifia. ~ used. ~~ ~1exit1g· · · 

. · 
.(~) e. Bro~met ·and J. Onl.n@,. swnak:··.le$.·)tid j!1 lln ·(194J). :· 

of ao(tll) vaa ~4~e~ne4'\ iu~UreetlY '()y $t~~ .tts ettect o~ tM · t~~t<:. 
ttuori~ ccnpl~ns tquilibria, as ~~ ;~entioti.$trl,eali.y ~llr~. the. 

f~ .. f«fJ,•t" . ._¥ eouple. 
-· ·' 

\ . 

~~\~· DesGfi;I}tions 't the -eelli,· electr04es, measl.U:ing appezatue, 
. . . '56 

~ geue~l pt'O~edut"e arf!! given &l.s~l"$;~· ... ~ 1 

(5~ Jl., W. ~n and G· It. l\Olle'fiJon, J. Am. !:n•• Soc •. , i}.; $000 (191\9). 
.......... I 

(6) B. Eo C~k ud. .M. rdo,_ J: .. Arll; tlhG. $()fl., 1·61 53l1 (19;4) • 
. · -

. ' .. 
. . . . .. 

SOl,t.ltians. . ... A -seendi.\8, ·~ahl:orlil.t-e,.perchlor:i"t:t ·add &W~. aol\ttiOn . 

1f'~s prepared by di&$04-VJ.~ GpeGtrQ&\1Gpi~y· pure Sc20) in pEtl"~iC ~:(~., 

Wile solution was·~. ebr s:etUld.i\J$ by preC;1~t~ttug ~t • ~ htdroxide 

~- ~lgbing u $ee_O-,. ~e aei.dity we.$. detei'l'line<\ .07 prectpltatLng tlie_. 

$can,d1um as SeJ';> and. ti~tattng·w~~ s~ 'be;ae to the ~enolp1l:~l;iale~ 

end pot_nt. 
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llOuble va~~stll,.lett petchl.ol'ic ac14 :was .di.lU.tM ~tth water and 

tbe sollltlon s~iit~tl ataiu•t.Jnerour1~ o~. S.¢1um t'llWi"ide 

aolut.1ene were ~ by disselyi~, wet@ied limo~te ot the ·~.salt .• ioll 

. bal1 ~en d~i.ii8d. at 150°. 

A flitQck .$01~ti.on o.t ~1um ge~lora~ wae p~ by treattnt~ ·.c:P . 

eodium .earb~te with an e:xne.ee ot ~teeb:torlc ~oi.d. At'Wl" b01li.nt; · ~ · 

~J. the e~b~:i11.QlC;1d,S;, ~ .• pll _Wt~.S. ad,J~t.ea to 5~6 wtth c~Jntte t.ree · 
! •. 

. . ' 

tQ. dt?ness, dried. for eeveml ®~ a.t 16o0
·, atMi• v~i~ci as, ff.eCl.o4• 

A tenolis Pel"ohlomte-fe~:i.a perchl.onJ.te .. ~lor14 e.eid $tQ~k 

sol~t1~. VB$ pnpared by dias~l-i~ a ~ighed ~t· of. e~trolytie ~: 

111 a ·kn~ &movmt of pelr@lQria ,ao44• A . p0t'tiort df' the wsultin6 ~~rrOu.s· .. 

ptn'.~h-te we.s Qx1d1z1!d ·to fe~ic perchlOrate vi~ h;Y'droSSJ1 ~~~· .4flte 

tenrou.!l '·i<m eween'trat_iGn ifs,~ det~ued by t1t:ra~1oo ·t~.1th e~ ~c 

sulfate. 'tne t•rric ~o.p, eo~ntraticn ~ th~ &C1;4i't7 vere d$te~ued bi 
t1ifterenc:e •. 

·.Distilled water was -ra-.dist~Ued .tram. .WJt.aline pe~~ne:te fol" .use 

·tn all ~a.u.t1ons. 

P70ee4l:tf"". "' '.ebnle be.lt--oellS. were ua•i vbieh YiU b.e iiesi$na,ted · 

Ai B, a.&d c. ll~f .. c-ells A end C1 $oDd_ balf-eeUs .·l'· and C; W.et"e conaect~d · 

by e«J.it~Jn ~~hlore.t~·asar ~ $8l' b~~e. ·Jacn Ml.t•aell initially 
.. . 

eontaaned t~ ~- a,oncentrattons · o.f f'erroile p.\lrt;.hlora-te, f'err1c ~rate, 

and per<*ll.orle lt.C~d· H?.lfo.eel.l A c~atned 1n -a.ddition s .bow eoneetttrat·iotl. 

of scandium pe~bJ.ora~e. The ltllnlc str~ in· eaoh .we .. cen G.:S adJusted. 

tG 0.50 K wit:h $od1.t~ti p~lo:rate. fb.~ vOlumes were equal • ...,..., 
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After the Wti&.l zerQ _potentials ·tn ~~<!ell 'btum.tle ~~nt1 -~ 

Cl.U&ntitt•e ot :sQdt.~ nuo!1de -~EL~.ect:t.o ~~..<fells A and I) ;'tiorl..;i 
p < ' (' • ,' I • }}', 

ee.llb$~4 1$1-!l~i,pdi e.nd tile ~tenttal tnefi'$ut'ed atter ~l!liCh a44!t;ton··. _ ·t 
._ •!• . 

The tl~ide addtt~~ -~ cont!ln~ $tit ~.:~t~mtiel ·Of ~ut a.,O m:tlu"':~ 
·. . . ~. . . .:- ~ 

velts·.S de'Ve~_,U'l-~ -~11 -~until-~~~ tluqt-ide Fect»it\\;e~ • 
. , 

·., ~ 

fmae potential readin; b:e~e 'CO~tsnt t·o ·a· -ft,rw hc#~thh. of a· $1ll~ml:t··. 
. . .... :-, 

v:t:~Mn. about ~n~ ·tninu~ 'e.tt~r ea~h tl..uo~a~ ~tion. 
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Sc( <H.Ot) 3 
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X 10'. 
l.a"{' 

l.}f-31 

g.1,5 

1.:5l}7 

2.741 . 

6!665 

lo,S7 

6.665 

2-741 

!aoJ.e 1 . r - ' 
,,1., 

' . ,,.! 

Ini ti.e.l· :l:a:petim&ntt\1 ¢enht~ 

. . 
< 

1£d10~ fe(ClQ~)! ~ 'e(Cl.Olt)} ~~(-
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. 4 ; 4 
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($) A.\;. ~~ ·fh~is, Uiai~raity. Qf Oel;i~ornJ.a, 19S5t lini~$ity of · 

Ct'.lifo~ ll3di~tt~. ~rawry uneluett.ted. ~ -~~. · ApJ-11, k95'S·· -· 
··, : ' . ~ ' ·. . . . • . . ' . .. < .' :. 

'lb~ veolue~» l1G$~ · for _n _ ~ aUgatl;y tn t'lr~. at l'Ugh _fltt~4e o~(lentrati~~ 

~~a'lli~ of t~ -de' of ~ .. ;pooJ>1a:r ~~iaa~$;® · tban 'Q~. h~- in cal.cinu;~ 
• • • • • ' • ' v ·~ - ~~· n. 

-~tiili ot natu. 
The eq,u!U~la. ~n quastion ate! 

Sc .f} + H1 • ser+2' + g+ 

. - . .a . + ·+ 
ScF + J!F ~ .SoF2 + H 

+ .• + !Sd'! + ltF II$ sor,(e.q) + lt-

SI:l~'(aq) + B.F • ~or4 .. +.B+ 

#e+J + li1 • teF+.! + g+ 

,--~ tftJ !nl.-'111 + + ~ · · + .Afl • PI!#.~:~ + H 

· Ft£'1:~ + • u. • t$1~( e.q} + u+ 
~ +.3 + R.;;.O ·• reott2 + a• 
1'tD 1!:1'+ .. 
~·•a +F 

.': 

Ql. 

-~- .·. 

"' . Q,4 

Qs. 
. ·Qs. 

__ , 

~ 

' ~--

.... 

- .·.· ._, \ 

'. ~ ~~· ·, ' .. 

-·~ ' 

... (-).),_. 

. <ar . .. (-,, :; . 

(4): ... 

(5).·~ 

(J):) 

(7) . 

(S) . 

,(9): 

· !h~. hy~ysis at eca~1:Utn 'S.Qn9 ~ th~ b.YiiHJ.yt1.~· ~rtu-tton ot t•rrtc ~,cn1° 
. . . • .• ~ .•... "*; ..• 

{9) M· KUpatttieik ~ t. .. Poora.s, J. Ei~trO~-· $'00 .. lot), 85 (1;953) .. . ' ,- . . ............... . . 

(10) R. M. Mi~bu'rn and W. c .. Vosburgh1 J. Iilli. 'Cb.ettt. $oa•-JL l-5~2 (195~). 
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t' I J. 

:, . : ·: 

.r-' :.. , •• 

~>'". 

(1,0) .. 
• l • ... • 

. ' 
...... ·._. 

,'l \. 

whe~ tht! .~tiu in ~~tti~.t~·- ~Pt'e~ til• ~cti~t·'~~ .l)f ~ .: ·•· 
- • • . - . • . . . ... . . • ' . ; • ~ " -li •. l. '• : ' ·' .•• ~· • . .. .. 

: e~clcMs~·· f.l~ettrs. 1t,t ·iRO~tJ ~+.l.tt~li- ... ~e .:~• -~~.,.Iii! -o~; ~ ~t%~~ · 
~ . . . . ~'~. . - . : .· . ~ : : . . . . . ' . ' . ' . . .' . . : ·.. . -. . . . ' .. 
. Qy:t -~' i.l'Aa:~·u:"a :tn tlies:e (J~Ul&ti-Qlle -are--~~ :ln ~~~~:.U• 

_. . - -~?:f . . .. .. . · .... \ ·, .... 
... ·.,. 

~ .. 

{11) ~- Jt. e<silitii~tc, ~.-1J. ·~~"' .. ~ z.' ~~~ ~~-~j J. v.· ~* •· M. ,i ... 

·~t~r·~.·~~~,,~~~ ~:.-.~~,.~-- ~'. :@~ '1ae1 (l,~); .. · · · · .. ·:. 
- ~. . : .~: 

. '. _, .. 
~ '. ' .• 

~ ditf,.~e ~~.~th~ li)G)l.~e o! t.+uoi:itt~ a<t~, to ~t~c~U: ·A· :. 

and t:he mel.~$. ·or tl®;rtcw :a&!~ t~' ~~~~~¥ ~ ~· .th~ ~-nt,ia,1$ ar• .. 

~a~~-~ tQ a v~ey-~:$-~~~Cm~ ~·:~lees ot :~r1cte .t.n ·WX~cell 
A p:re.O'ti ~- 't. •. 't9tm 'fit. e~j,t~m tlliO'rt~ ~·. ·pivl~1QiJ. ·b-J· $.1• 
~1ume of I&W.u~~• -t:>t ¥l.t<j0~1t A ~~ th~ ~t~tto)l. ·of tl$)rtf.1e'.··· · .. · 

~· -~~ .compl.e~, s)'l11\l6it~ed by :4(~' .. ): ·· · ~· -1e~ tAt' ·:I.);~~ ··1~· 
~·., . . . . . . . . -

ha!t,.~l.i a cctrt"e$~~tls tci ~ :po~tt:&l·~~. (Jf-A:V~ ~·t~ .. -- _-. 

~ ~.i@.1~~ ~t -~E}n-b$>~ ~~·-_; ' ·-

A(,.) • <~dP""2>·, +:a<"'· -t;l + '<~"- ) -~ ·4(w·:-~} ,\ 
. < • • .· '2 .. ' . . . 4 . 

.tiso•'·) •: {s~•)). ~ (&.~"2_) +. (s-~2+,-.., '~~-) f_{sQr~~) : 

.,(l):l 

,; !(I?l. . 
... 

vnere. (tS'c~'J e:t61Ut:t~~ ttw. to~- stoicht~~.a ea~~ti~ ot 
. ~ ' . ~ - . ' . 

,, 

~, . 
;.;· 

.. 
' 

. .. (. 

). 

. -'~ 

o.; 

' 

'" 
> 
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.. . ' ' . ~ .... 
...,. . . ~ . t· .. ~~-· 

· .Liltt n re~s~nt t~ -~~ ~~ or·- fl.'l.tCJridn t~nit hel.d ~. -.o'h . 

.. . 
~ •. t, 

} •· ·., . (' ~. • I ~. '' 
••.. I· ; . ·• :~ . . 

,·; ·,_ ..... ~ ·< ', . "'i 

""' ,. -~· -~ 
, .. ' . · .. >· .. (~,, . ' 

•; 

~· -~ ·,. 

. ·, 

. ·; .. _. 

... . . ·. 

''· .. 
.. ~ . 

', 

e~o~i ~q~~.Qne <-~t~ (~;,~)With (1};-- :(2)~- ;(,), • Od ~~ids~,·, .. 
" < . 

. • . .. . :. . '·.. ._.;i . 

foUO'ttinS, .. ~~&,ion .. IV !t~ 
. ., (.. 

'1:-\. • 
";. 

• '%.• .. .. . . . 
. ' ··~:- ,. . 

, . : 
.... \.,, 

... ;. ·,· 

In order to o~e4n .,.~ fo;- ~' . ~' ·la;,. ~ Q!t it is ~<ioe~ t~.: .··. 

.-~ the. value ·of (0')/(Jt+)A f~ eaeh,. v~~ ~ i, ~t. i$ -~ a ~~"~:. ·:.. · 

<>t ~~··<f ·At tAe ~ ~ept1&1, th.e t"$~~- (lf.F)/(a+) ·a_~·¢eU~ A~ 
B is the ~- t.cr a v'ecy ~- ~~tlor.h fb;i.l$ ratio ~i::'aa· 'be-~~i~~ .· . . . . . ,. ·• . 

. . ··tram t~ date ~t' ceU. .J.-.Q.. ~ tb~-~ t'ermLe fl'UdH.de canplel'I~ q0it$tants 
' ·' '. . ' . . ' 

\)f sol.Vi~ eqU$t1Qtt _(1~) 'tw Jneall$, ot SUU¢~~1Ye :~Ppll'G.iiJ.Jnat~~e ... 

.'\ } . 

· ·.at· Wtl equation. :~<r.t~e $11S~t~ ~: :~&veil t~. }'(~e~ ;. . .. . : . .. .. _ . 

· ~. i ~- (111- ·:. _ _t) tt t~ pO.&tb~ -~ ~ato.w.• ·QJ.~ ~~; Q.,, ~ :· .. 
~4 tr®l. Blfl!WA~~ti. (:LA f~~ ·' ·~ vas d.o.e . b1 p1t)tting ;i v.v;-sus los '(IF)/(lt~) '· , 
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'" . ' . 
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':--'' 

'. .. ' -.. . 

• . . • t' '' ! ~ ... ~ 

ree.d.i..og tmm. the smoo~hef. 4~ -foUl: ~ints M0$0 Jlt ~(':i¢a~ . '· ··:. :'. \ , · ., · N···' ·.·: 
• • A• • ' ' :• • f • "f ~· • '• 1 • • '~ • • ' .J ....... • 

int;en'ala;_ a.n~. aol~ing ~ tow:> &imul~U$;.,~Uo~ (l4) f~r ~~: ·· ·,. j"·'.: . · ,·:: 

~~-~and ~4 • · ·.lt. ~-. ~n Verif1.~. tl$~-~ ~ill~llS 4&~ ,.toe·'"· -.: ): . , 

cO~isten't W1th · tb~ . eet ~t qe~tut$... A. ··,pl.o~ ot n '~US ~-- . (:a?)/(ll'). · 

t"O~ the· ~~ts at ~.t5° t~ fi~;ta f!gu~ L· ,:~ ·s~~a; ~~- •. : , . : __ . ·., ~. 
. . · ' . . ~ . . . . . l .' I~ .. ·. ' { , ·. :. • , . •' .~'" ;\~:~," . . ' 

· re_pres~es .t!te etWVe caleUlattd ·tt&tng the .¢ito&-U.St_ed ~,~~~ ,. · .xt· 'c · :_ .... -
• >, • ' < • I "< • • 

• ~ .. '. • . . - .·--~ : • : -~ '. r :· 

~ b& seen itbflit· a.ll ttt~ eQeritall.m.t$1. ,poin~ 1.'aU ~r, c~ose t-o tM· > - , . .· 
• • . • ' • ~ . • • "' • • J,, ' • . ~ ·- ¥ . -

t;heo~tical c~· .,_ :. 

. ,_ 

""r 
•A j,."• 

'l'M- -v~uoo ®te.1~4. in· tlUs i~vti~t~aati~ -~o;- ~,. ~2' Q,, -~~ ~4 · ._ ;; . 

ftt 15°, fJ.'.f~ ar.t<il'-,~ at.fl; • o•so -~~---~~~-in~ ... ~)~-- . 
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~· 

,j__ 

t: 
/t 
'('f:'. '. \~ 
' ~-

1 
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-~~ 

• .-·!, 

r.-; 
' . 

.. .. \--· ~ . .. . _. ·.- "{ 

0 l; .. 

_a1' 
;:/~ 

. 

' . ~ ~ 
(S.l.a . .t 0.17) ·:R: 10 -•. 

{1 .• ;1 .1 0.15) l(,ie~· 

( 6 
. : ') ~i"\, .. : )._.. _; :!: 0.)5 X~~ 

• ~I I 

·-~ 

·.·· .. 

-~,' 
. t, ·. :- . ~ 

~ -.!: ~ . i6.} i ~ .. 6 04! q.a: ,·. 
·: . .I . .t : . , .~ ;.• •• . · . • 

2'' + ut ~· .. ·· "-·~- +· 1>·"" .~ · -o.a; + G>:-2 · ·--.... ... . ' ...... •· 
. . 

182 + 1~., . ii:lt + 1.1 · · 6.-; ·+ o.~- ·,· . ~ \• . .. ·· . .-. ......... . -· . . ....... 

-==·!it:·;• =:.::::::=======· ·:::-===" ·::::·-===·· .. ~ ~ .. :.... ~--·· 

; .... : 

. . . ··' - ... - . 
i'he une$ri"ail',ltiea W*t ~culated vt ~tlttihg the ~ v~ lot 

(lV)/(llt) o\Xn'e· a$a~ 51 error of 04UQ ln n .at the.~~ -most ~t 

tn deteminin~;r ~e ~r.t1ollUa.r "· .f,k~. ~~~ ·wbJ;~.~1 ·Gi~as '~'* '1~-~ 
~· ~, anil ' _at ~5° end· t~ 'ueme 1onic st~n~b ·~ 1150; ~~) ~·l . , 
and o.ee respectively. 
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In Table 4 -~ pr~•~t.eo. the e~Ubtiutn qu¢"en't~ at ~fc ~ol- , :lit ~'t?~· 
•• - ~ • • •. ( " • < • 

. ~ .. I . 

. ·.·. 
• ··,. r •. 

.·, 
'' ... 

~-. . ,• 
' •• f 

. . ' . .- . 

. :~-~1W~Wh ~~tcl~nte. a~ ~;0 ~;for ·ae~ot1~s. 
;' 

' wrltte~ in 1e~ Qf nuond.e'·ien: aeeAt1$11 
• . '-·. •. ' •• 'l . "':". ( • -

·., ·r.-

'lt '(tt :• (t.~)'' 
' • I ' ' . 

. . ·. l. ~ !)) : ;. li:Jll . .- - - -·-- ~·~;;.iK· 

l ~· -.&. ... ;..7· ~- .. · ·. 
·~ • au- .. · 

. . ' l:·:~ a 10 · 6.4 t to~ i ; ·.·. 

.£,~'. ~. ~()), 
. . ' 2.' 

·.-7·$ lO··· · 

~- ·- ,• '. . -;: 

'' ... 

.. ~··· . fi . :? 5; ~ ~:- ~- ~- • '--~-- ~· fd 11. rir,- -~- .<r.·~: l_?rl r_¢~ 1 

. . ,' . -· ;' · .. : ~~ .. ,... .. _ ::: .... 

d_'_'·,.<i:. l .- 11{ ,. :~ -:.;. 

._r . .-: 

. ~. :.; .. -~ 

. ' . ~. ·. . .. . ' ;' ..... ·:4~---, 

fbe vai~s ot· Q I Y~H ~n-ed: or d1'1r1ti~ the ·~. ·va}.ueti of TA~le ., ~ ·, 

the .ioni~atiett ~-~tot BP at.-·.~,~ •. ,)U' !4~-tme! -~~llbto1~-~~~~~~ 
' . . . . . . . ' ' . 

at tt • o· eri) $~1Jiat~ uSing. empi.rteal: r~l&t1cit$ ot b'b~tdb. ~' · ,· · .. ·. < 
. S~kma~r~ ~·: Naeau.t!. :':f_. .. ~otiV'ity coefficient eor~¢tions.·· · . . 

~ • : v - ~:~{\{ ~--:~~ :5' : . . . . ·, . . . ' . ' 

i" ' 

. (12) g •. 'lt$!nw~teh ~. W~ I. pltQr:aiayer1 il•· Aui~ 0~. Soo_~ !!! ''?r (19~). . ... ' · 

(ll) B... lf6}s~! • A~ta ~; . SaanQ.. !_, 1~, 'aJ.6 {1950). 
}. 

Table S ~~se$ ·the fr~ ~rgy., P-eat Mtl Mrtsp1 ohangee~ tor 

~eact:t~ns 1, e., ~ ; at an 1on1e a-tlre~: ot o.;; M:- --~ .. ·" :_ ~ r .• · 
', . ·. . iii"' . . ' 
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. ' 

·~· 
~ :.· 

,·' ' 

' .. ~-
. -~ 

'• 

··' 

; .. -. 
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: ·~ . 

~. :· .. :• 
..: . .,, . 

. -:.:' 

',.:. 

':":. 

' ,. 
: .... •· 

$. ~ 

'· 

.... ~ ... 
. ··. ~ 

' + -.-. .- . ~ 't ~ . ~ ·." 

tn.·:·~ ot ti:$MA : '-$®.:.~~·· ~~b.~lng· tnt:; mw.~;:*·:-.int.M or:iW~' ·-:.< .: :· ·. ·: ··:· · ·. _:! 
. . .-~ ; . ·. :.·:?· ,:· . . .· ~.~ · .. ,. ·· ..... '<··:.,. ·. ·'. · .. · ... ~ 

of S1 -~ tn• valuei{~~ ·fable. 5.· ··~,.·-~ll1 ud ·~~~:mm?1t. M~-:~;-'> ·. ·;: i :· .:;, •• . · ,._ ~ 

·~·. ;·:·~r- .. ~ ; 'c} < 

(14) Iu G. aepl~; ·1(. 
~ .• ., .. ~{ 

•. ,. ~- ";;.· {. . ' ·. -~ .... ~:. . ' .. ;?, 

.~ .· .... • . ! .-.·1 
' ; 

.: ·;·<: ;· . · ... ·.·: •. , ~?. . :.-· • ' ' :· . 't -~ . '-'; • ! ' '. ,• ·~-:~ 
' ' . . . ..• _(_ -~ 

~at ~a entropt o,~;·-~·~~ ~f·lfl. a1{~1~~bt l~lll~~®~ ··M·t~ i#'· , · ·.· ·i ~ -~- · :\ 

..... ,· ... '· .• :: .-· ;t->' ~:.; .. ": • ,: \ ";·;_ :;.· ':> ·'·'- <:.:.· ;,·:~,' l •..• :·>_:· .• :::~·-.;;_ ~.'/·~··:>.;._< ' JJ, 
.the ~~~nt~ ~o .p. -~ .0.5, .ii,v$• ..• a.6 ~~~;~-.... ~,;e.-.-.~ .re,~.(}.~tve~y.. .: ... . · . .-. ··· .. _ .; 

·, :·· ··. . · .... __ .. · . . -.-~ ... : ··, ·. :-:· .. ~' ... _.. .~:·~., .. ·• . ~-"·. ·~···~ 

·. ·t'' . ... . .::. . ., ·;_.·. ' t. ·\ j 
.. I. 

' ., ;1)~- .. ;·:-:: .. ·:~: .:: ·.-· · .. ' 

lt\<'~·~·6;~ ~~~~4 the tlle~~,i~te. tor ~.}~Q~~~~i-- .. ·_: 

.l'eMtiQnB ot ,e(:W:.),:u-~(W)t 4,1.5 M~~:-~il:t)~·;~t an ~~n!4 ~~,:~f~.~~if5~~ 
• • ... 'i • ' '.<.. • - • 't . . ' . •. . ... • ' ~ 

. . '; ~i . ,;:. __, ... • . .. ../. 1) 

·":"" I ·.• . .,,,'. '•.;'•. 

. .: '.·· .. 

(1;) 
(l6) 

' . ."". ·,.. .. . -~. . ~ ~~ .... .. ~·(_.··~. ;·:··.·:· 

ft .• ~;· ~~~ at1ll.W' •. t.i.!9ll.f, J-~ .~~ Ch$ ... ~Q .. · -~~- l.~ (195~~: · _··-~. ,,_ >4 . ; 

1,'!he. a7 values lo:r &dumt~urn. ~· ~~ ;•~·:&.n to~¢ -$t,~ dt'· -'~:·· 
. . ... • . •. . . . ' • . ' . • ~ -. • .. • ' • . :.1 • ~ 

,. ' 

o.s, w11U.e tb$. ·lfa VS.iluas ~-·••UJ'ed a'ti e,11 ~1e :a~. ~~- .. 
.. ' . ' • .. ·• '. • .. • I ,,_ ~-' • • .1' : .: ( ~ • ' • • .. ( • • --~ 

~u o.o6 -~ o .'2 !". fQ~. e2:l.tl10}.Y1 V'$.1~- -~ ;~eta.e.~ ~. tlie·.s ·· 
. - . , ,. r . . . 

!i• •• 
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· Tne•~~c ~1r~ot.i-e of fe(:tt:£); A.l(zU,) end In+; PluorUes tor• .t:w. ·%.Ott~~ 
. . ~ ' . ' 

· · att'eil8th 'or _o ~ ~t· _ _" 

6P29a:~ ke'Gl . -~98; tro~ 1$~98., -~~:}:: .. 
. ' .. ·•.,,(. ·, . 

.. . .. 

. • ~ ' -~'·. + · 1e ~ · + ll" ;;$ hF + It · 

+2 . . +' + J'ef·. +··mr = rer2 _ + 1 

J'eli + + IF • J'ef'~{aq) + g+ 

-Al+~ + rw ~ Al.F+2 + a+ 
,;+2 D'v ':17' + u+ A~ +· $U' • A~a + n 

AlR
2 
+ + .- :_ m,(sq)_ + n+ 

In., + 1lP ~ Inti•~ + a+ 
. t++' . .·· .... + 

,~,. -+ mr c .zn~· + .n 
;J.f.i!l; "2 

' $See rootrm:t~ 16 

.. ·· ; . .' 

. .. . .... 

'' 

, '< ·~~()9- 'o: • ..0.6; 

~l·38 -t.2 

--4.~() •l.o45 

-2.00 -l.S 
. . 

. '~l·1!8 -2~4 
.. ' 

..;1.);4 -Qo5l 

o.lJ.t I-.Q 

.1' • 

. -~. .. 

s •. a .­
o~6. 

.. :( 

9·9 

'-6' -' . - .· 

... ~o8 
•" 

" -· 
a.l. 

~~~-~~ ,, 
2 ·.: 
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A ~i~<m of fe.blss 5 tU1d. () ·$bows tbnt the. $il'tl1op!~ ot :_~0Mlle3t~" · 

·, 

' 

a.,trea well aaa. &heW t'he- ~c'tfi!d tnnd ~.u-Q. less pos1 tive Wiilti¢$ -~tth 

i~teasing radius o-t tbe ~!on. fhe ~~t -t~m for ·tlm $~(Itt) ~e~s1 "_ 

:b.ewever:, i$ cooeid41t"ab-l,- mo~ negat!vJJ: tb&n tor the Al(tl_l); lre(~), _.anA 

tn(m) c~~~. 'rhus the sreater st&,biltiy ·of the -illoe.ncu;• o$J?"x•~ _ 

f&l"i$eSc from the ~' ~sstiwf h~st. term, ra\her tb,an frcxn &lit. -e-ntropy 

ett0,ct. · 

. lt has 'been: shotm ~{i()U$1y0 that -the eomplea11l8 ·, of: b.'· nUllibei"' of 

poa.1tive ions 'by f'luotide ton a.snes qua:Ut.atively wt:th e:n tol'lio pj,ctUr(J 

in 'fthl,Qh, the nuoride ion ia h.ld to t}1e pOsitive 1-Ctl 1:>1 ~ elact:ro­

•ta;tiQ attrection. For ~l.e, for ~$it1v.e $:6~ of a given charge 

·-· t . 

! 

-:·~ 
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t~ equillbJ.-1~ cons~ts run. ro~r. ~ 'tM. ~er ~ ~4" 4.0\Ue l'!ed.tiC!; 
• ' I ' • ' 

. ·;.,~ . 
. ·l., 

&oand1wn · a~s tQ ~ an ~p~ion to thiCJ ~~'lien.: 1' ~ tonic .r; · · 

radii ot.sc(nl); h>(tn), Al(~) .a.ud.lh(m) .. a~·tuen to ~-~.;S,"A~: .. : 
0.67 A, 0.55 A .&tl¢ 0.9.5 A~ ·N&:&$Ct1Vely" ~~ ·u~· ill ~\1'1o\ta 1:~ a. 0~$~ .. ' 

'< 
' "-{ ~: :, ; .. ' 

~ .. 
(l:t) R~ y. G. lfyl«1tt, 11CZ..S,sial $trutftcire;:n ~t~r-~iea~e fubi;4·b~rs~' lm<i~-, . 

. ~ ' 

)lev York, 1221, Cba,JSter .UI, Table pa-ge 15. · 

',.• 

of ;a:eJ..es S and 6 ~ alth,o\1!8h.Se(nl) te Ji.iuocgEtr ~ eithet".Al(UJl. :. 

or f«t(Ill); the ~tie <~-lexe •. rJ $c(ut) ~&more a~ble :\;bOat~ · ... 
• 

of ~l(JU) :~ re( II%). 1f one as~·. the flUQt1.da aomp~~(§ t<:l ~· , . : ·.~~ ·. : , . 
• # • '.: • 

. ~ ionic, wb1.cih ·13·~ to 'f>e .. ~ : reaa~l- Si&$QiQrt.i¢a e111~ the :fl\iU)t-!.(l$., 
, . . . . . .; ·z· 

ion has • tow polar~~b'ilit;v). one wovai e:~t the ecan<U;wn eompleite$ tri" 

alumitiua. ·:~· 

~ eo:mtlatiOti -o~'R•btllt;t t4th s;D:~ic 41~~ce0'·b.7·~· of., ·•• 
. . 

·· ion1e nuUi is ;JJU'bject tQ Qrt<{~1nty beeatl6e ill;t ~. v&r.U\'41i't'i. ot. i,~t: 
-:;: 

Wtd~i. · :t:mpt~ad ~-.radii w 'ffJa't ~ ~#~rat®e dist•c.es J1i$\t.na$li 'by· . 
' . ' . . 

X._zoa-r·•di.ttraetion for fl~i~ ~~-~~- o.f the-~~,~~: .. ~ 
iilter&et. · ,ln :!$\)le 1 $~ gtqn e:uOh Values. ·~ all <:!~ the . 

. : . . : . . . (. . . ·. i,.-, .· . . ·~ 

eauon we.s· 6-to1d qOQ~te.d. ~umimam -~ were -~• tor 
•. . 

-,.,_ 

Whidh ~he 1:11terat~e d~st:o.nces lltt~· "-l.i~v~d. ,to; ·~ ~t· -~~4' ~r11dne4.' · 
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a~.t~, -tl~rt4" ot tll$.-.~o~ ~~6' ~~~)~~~ui~~~:·l<9 ~~~ur~ ~ · 
~ r'-~~ . 
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..r· j 'r ·~ 

<~> ~- hw.i~, ~- Alll·"~•· ··a~.; -~---~tJ8 tl~4)._· . 

;.to .. •. 

_, 

·•·. 
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c1$t~'t1~ &n¢ s~t~t.ng ~t1!·t~ ~~pM~w-~r-At•te..e- as 4e~-~~ 
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~.. : ....... ;_.;t ·.;· "'. . p .' .. -:; • ·-~ '·_( ...... 

' ~:, • ~- • ~ ~ , . . ' • :• -~ .I ;,' > , .,. ' ~· ·' " ~ .•• '· i~ ~- --: 

11. 

.· 
'• . , 1~~ ;t~u!e re.di1.~ :•~ fe~uJ.~ est~~$a ~W,. ~-P'· <tl~& ~:ppi-(i¢tab~y · .. 

• ··~ -~ • f . •·' • • -. ~ -lj •• • ~ : ~ • : :· • - •• l .' "··~,. ,4 • _\;· .... ~ t: 4 
·'":,-' • f 

· ··,;.\~:. · .... ·~a;~~;- ·tmata t.4e f~~: ~f>·2f01 ~f'Jr .~'~-,·.. ..·.:. > . - · · . ·.l· ', ·· ·.; .'y·;,-·:;\), · 
l ...... 

·.:.,': ·' . · ·. ··The: ill~~~~ 4~~~~f'. ·.~t· T~;tf).~y~ ·~ ·~C.~S~$~rtt.1!Jt{tb: xf~·~·!f . 
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.. · 

;. : 

.. ~--

. .. . 

•I 

·:. 

· 4Qnc:~ude<l ~~;t ·t~ .~~~r ~'P.lli~:f .. ,t·-,o~'l\® tl.uor.tM ~lA~~ .... ~· · _1• :.. , 
< .t_ . .. • • . • ~... • _: • ; . : .• :_.... ' • . ... • • \ . •. : •• , ... ·• ' • ;._ ... 0_ .. ':'·. 

~tive to.·. t,~)!-te ~e-$/.,. .. htf~()nais~ttt 1fUm im ionl~· P'i«t~: 
. . . . . . . - . . . . . . . . ~-

' . •/ ., 

. . . . . . ' . "'-· .. . ·. . . : 

'1lhe ~trer. sta,hll-.t-y .Of' the ·lll~1~ e:omp~Sms e~ ~. &~•uum · 
~ot b.e · ~j,~l,f ~l~d ;~ that' t'tto ~us 0'1 .al~ ·tie .~ : ,_·· ··: 
. \ . . . ~ - . . . - .. ~ - .. ... ... ,· . 

· tmal~r .thM thit;t ot .$~~ •. Aa-1~ ·th,il .. o ··· l~'tiM betW~!!~aif4i~ .·-·.· . 
. ,•. • . . , .• ' - ,,~- ;r" .... •• •' (' ~.. . .. ~-~,t:· .. :~~;- ' .. . . ' ·:~ :; . · ..... ' ~ .-~; ... 

~"'id fiit.G.bU-it7 of n~~c ~- ~t e•1:l104e G.lf ·trw $~ ~ ,t:a~· .. ·~. ~ . 

. ~;te~ly not ~t~>t; ~ -~r· ~:&,. ~,$ 41f¢~Y' t».tl~ se~tlki . ·. :~ .' .. 
,l>- -1 ,. •. ; • ~ • • ~ • < ,; ' • -:- • .. • ' , ·, • I . . < , • •• • • • ' ~~ ~ _1-.o'.,,' . • ; .. : . ' 

~d:: ~W'llint.Q ~ to'· ··t. pal'tj,e~lr. ~·· lit .. J®;:g -~ .~$\ ~o:· ~t · ·: .·. 
. - .. . . . . . . ' . ' ... - ~ . ~ ' 

the ~~er· .s~btlity ~~<·.,~aium ~~s e~%'$4 to iU~um d~~-$ 
i~. GJ.iso touua t9r ~~li$~$/~0;~1-t8 ·~-~$.~ tc•t·~oa ot J•~e ~~~~· · 

-~ <1. I .....:.·· • • '< I.._ > 

. _. . · . .:.~ ~ '-·~'- ' 
.. :"\ f. • . '"I 

·. ' .. - . ' . ' . . - <. . . < • • ' ',;:·_" •• , • ; ,. .~' ~-:· .. '. - ~· ...... ·-

(20) M ... J::u~m:~ an~~~·~~ .:r. lle\ltro~~-Soa-~Ji~, :85 (l.IJl). 
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• I ~-
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(22) ~. Bonk; ~· ~ll. •.. ~ .. lJ2 .• 11:0· "(1~5+). 
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'!'he rele.t.l:V'ely ~~~" e~bU.:Lty o.t ~e,.-G\l~t1111 tlnori.4-e e~lwr::'· ,, " 

. · 1e ~st ~-"~ ,~. ~·· ·t¢ ·a~t~t ~ £6vma~ ~i.~ st1~h .idna. ~: · 
.tm ~e+5 An\ilu+)··~d ~:~te4. w ~ifl~:=~n ~, ~-~~·(k).-.·~ 
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binding ot the fluori4es e.nd lower the ve.lues of' the cCIII:Iplex1ng 

constants. It is not apparent, however, how such an effect would 

lead to equilibriWZI constants for the altan1 num complexes which are 

actually smaller than for seaildiu:m. 

Although some of the, above suggestions otter possible, part1al 
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explanations of the apparent unusual etabUity of the s<:e.n41um 

fluor1cl.e com,pl.exes, none ot them is reaU¥ satisfying. The reason 

for this degree of ta1lure of the s$.mple 10».1c model is not !Jlear. 
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lig. 1 - Data for ii as a. function of (Hl)/(B+) at 25°. 


