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III a :;erics of p!l'pe .. '!4 f~ lhi-if Iabor:tU,ry' - · we have d iscussed the eiTt.'Ct of 
pressure on the oxid:lflml ",:de of iron. vn th.: i:-onw r :o<lnft (s-t.'It'('(ron den~ity a t 
the nucleus), !Inti on die .cpatdnlpolc :-pli tlill~ (8plitting Qr the Iluf'ie!:tr 10\'01 of 
tSpin 3/ 2 due to internctioM .. ·ith all elt."Ctril' field R"t adil'lIt aL the l1udeu. .. ) for a 
,'"riely of iron l'Ompoullds. Sture hi"h~",ill fC1"r'rnL..r. iun .. ..; exh ibit :l rela tively Inw 
electron density at the oUt-lHts ( i~mcr ..: hifl - I ..:!: l.-l nun /sec reiati,-c to me l:tlti c 
i.ron) :md 1:1rgc (Iuadrupolr i"plitling (:! . ...:j mm ' :-f'1' ), whe reas high~~ptu ferric 
compounw show a di....-lint'llJ' Ift\\"l'r i "lf IIHcr :"" lIi rt (O.:~-O.,i 10m '5eC) ~lHd rclutin'ly 
smull quadrupole ~plittill~ (8 , :J~.1) mm '!'It."') , i t ~ ca.. ... y 10 identify one ph:'\..qc in 
the pre~nce of the other. 

The ob:t<'rv:ltio ILi a n b~Mmlmt\ riz(, .. 1 a.'4 follmcsf' 
(I) With illtr""-,,,"g J>I1"'O"re. Fe(lllJ i, ... r<,lut e; to the Fe(lI) ~t.te (re

versibly) in :\ wide ,-:ai(!ly ef comf)()uudi ill(~ltldiug h:.llidc~ , phn:::phii t .. ·, ~uLf:lle. 
citrnte, ferricynnic.le. etc. 'JllC l"uIl\"~iun :\." n fUrttlioll of PnffiSurc is of the 
form : 

(I) 

where K """ CU/ Clli• \\;111 ( '" a ud em tile nomin;ll l"Ofw'CHtmtiorL') of Fe" 
nndFc lfl mCtL"!ureti from peal arc-.1.~ , Ulld i t and B are Ctlll~tantg. From thenuo
dynumic a rguments " ·orl~an " 'rife : 

Il ]a ell 1'( I'"' - l -II) 
Il .. P - ItT CIII' (2) 

The Cructionul iJl("re:.I..~ n.ft)nve~iUfl Pf'r fr~on:,1 ifil:ren.-oe in v~ure is thus 
proportionnl to the c."OIll·('atl:ttinu of sitl':i u\":l il-tblc for c'onve~ion : lhe pNlrur~ 
tiullality coc(fit' icllt is lhl) wvk to C·HlI'· ... rt a !oiit(> mC:l!'u rcd iu thf'rmnl unit~, allel 
is inelc pcndent of prt':5sun·. " o r typirn l iOlli.· Ill.:.'t .... rial.' 8 ""'J 0 .;;. The retWI ion j:s 

endothermic with :\ hent 01 reat'lion wlli..,fl j"f"""al"t"~ with tcmprr:.lturc and is 
ind('pendent of prt'N5ttI'C C.,rmmpotlud ... lil t· the h:lli( I ('.~. 

The elcdron tran .. .;(r"f' iro: &urn lig:lIul UHllhf ,udill J.!: 10 mc.' t;d ufllihundiuK orhital 
(tt. -12. in octahedr.u ~· ..... try). Til!' n 'rhlf< l ion uf .he f'flcrJ,tY difff'rcnl'C he ... 
tween th(,:-.e twu :-;('L~ of urJ,il!t l~ with ifWrt':tl'i u,t! p"~lIn' 11'1 :L-""",wi;I'f>d wilh n 
:cprwwlIg uf till' ;111 u lt'tal .. cftilal...: flll~1..· r\'t .. 1 tI ... ' i' ·a lly ;uul pruhahly abn .... ilh :, 
relath'e iflt"n.'a.-..c iu pi bOlld"~· 11ml :o; laIJilizt ·~ , be ' , . oroilal)'<l} ' ;' 

(2) With illt'n.":.L-ing JlJ'.HI'Urt:. I ht· il"lJfII(' r :-hirt ,I .... ·w:.:o(" ... (Iltr cI~'lrtln t.lc rl.. ... ity 
ut tht> flllI'lcu.'4 int·n':1..~) rf .. ~.~t j'UIII,Julllub . Thi~ t , UI I .... di ... t"'lL...;:.;('t1 ill tl'rOl~ nr 
d l.ocl"C':k"l('cI :thic'lcJillJ:.J IlIc~Jt'f ·lr.,u", I.y IIH ' :W, .hw t .. tl.,. :-:p"':ulillg uf t ile :~I 
urbita l~ mentioned 3bovt!, -ad uf dcfonU!ltion of tb.e. orhiial!f..' 
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(:1) For high~~pin ("' rri(' ion~ dH.'rt' il'l ~(' IU.· n,lIy n ~ignifi('aut incr('u .. 'IC in Cluud-
rllpolc :;. plittin~ wIlh pn.·&"'illre. :;illl'''' tlU' ~rHlIHd :s tah' i ~:.I Il .tl :: lutc. the splitt in", 
i ~ due to lark of cubi,' :::nHnlc lrv ill the ~lIrroul1di l1gs, and tht' electric field gradi
cnt is \,C,' ry lSCII:iith'c to ~ 'ompre;'4 iu ll of the lulli .. ·(' . The Illut.' h larger qUl\drupolc 
splitting of hi~h-:o;pin fl'rr(lll~ inn~, primarily cau:,cu by l he :l::phcrical 311 shell , 
tcnds Lo illCrcllJ'C o r dN' r(':&!'C hy 1lI(,dl':"Ot umO\lllt s with iw·r(·a ... illg JJre~·ml'e . 

In th i:i pa pe r we (J rt':"C1It high-pn.·:-:-illrc ~lo~~hau('r rl'zo:tHI:I IIl'C d 'lta for ferric 
Ilcetyl atetullat e lI'e«(', II,U'). I. btl_it ferri .. :,,'elate JFc.(C ~I,COO). (OH),CH.· 
COOH'!O I, (t.· rri(· oxa latc [Fe((,!O, ), ·:)H~O I. a nd s t rontium tri~xalatoic rr:1te 
(Ill) IS r.(Fc lC!U~hh· ".!H!OI . The cumvuund~ were ~ynthe:<izcd from iron 
enricheJ to s..~ pt!r cent in .F~. The busic aceta te Blld the al"eLyl acetonute we re 
mude as dc~ribet.l in reCerence I; the (errit· oxa late W:l..~ m{lde by the procedure of 
\\'eiliialld and Hein ,· ~lIul the :S lrulltium ~l lt wa . ..; .synthe~itl'll by the tt'chniquc 
utilized by GallaghC'r.l The uxulatl":4 Wl're huntUcd in the J :lrk o r by rccllight 
to pren:llt phutoredutlioll . All ,,·umJ>OlHu.1;-; g:I\'e th£' c·orrct·( rhemiclil tln:l IY!'IC3 
ulld exdusi\'ely ferric .\1U:-.-;oal1cr ~pt.'(· tnt at uti'" a(lIlo~plll'rc . 

All fuur compllumL'i havc ill ('!lnltllnll the rad tha t the li~aml.-4 are bidcIHl\{C and 
the iron i:-l ... urrulIllclcd by :<i:< OXYJl,('1\ atoms (or ions) in c ..... -.{!nti:dly or.tahedr;.t l 
liymmctry.i - IO Early data on the :Icetutf: :lIld a"'etyl ac·C't(mule intlit;ated some 
cOII\'cr:"iuTl or FdIIl) to F(·( II ) wilh incn:a,.:ing pre~" "rt.' at room temperature, ' 
but the rC~lIh:-i Wl'rc Hot 4Utuuitative. The hip;h-prl';(.~urc ~I o.., ... baller tCt'hni4ucs 
ha\'c lx-c n dl':-c'ril~d l'I.~cwll(·r(' .1I 

\\'e :-hall bl' primarily j'oll t'erucu \\;111 the convl'r:-:iun of Fc{ lIl ) to Fel ([) <I )'<I: l 

Cunc·tion uf prl"'l'."'UrC and lenwerature. The e.xperil1\(·nt:,1 n ':-uIL:i ure exhibiteu in 
FigurC:-l 1 ; lUc.I:!. .'\." ran be M!('I1 . they follow the rda tiofu'hip of equatio n ( l) , 
but JJ #- 0 .;; tlnd.is a distirH't fUliclion of tcmpe ruture. ilt cuntra ... t to lhe behn.viur 
of t'uml}()unU:-i pf{'\'itUl:oly w:'l'U"'.:;:cu . Values of A and B a rc listed in 1'uble 1 and 

hents or formation in Tahlc 2. 
COH:-idt'r lir:ct thC-:U-CI:ll t> and ; I(· .. ·tyl :lrl' tOllatc. The w{lrk P.u l ' to form Fc(II} 

fn>m Fr (lIl} i~ ('CJII~idC'ruhly larJ(er at a Kiven temperature !l.lUl pre:-.~ure in r 
these ('onlplcxe!- thall f(lr the ~illlpl£'r iUlli r cry:otals . The \'olume chnuge "111 
_ ~'JI n.mounts 10 :ie\'ernl c·uhit· c'e lll imelc nI at 10 kiloUUni (kh) .. One Call undl"'r~ 
stuml that flJr the~ biul'lItaU' 1iJ.!::lIlcl]'l il wC)uld be more diffi"ult to ili~trihute the 
5t rain ill\'ol\'f"u in ttlC' c'harJ,!;c I rall:-frr ;tIlt! fllrrn:l tion (If iWI rttdic'ulJ<l: than it wflulJ 
b~ Cur FeCI. (Jr FcBr~. The !'mail('r vullie uf B (ami vf j, , .) at higher tCIlIPCru-

T .'ULt: I . COllld(lnt~ .. l and lJ lor I\. - ..t [''', 
i\(A,terUil T~lIIpe "' ture ( - K ) A B 

Acel yl aC 'el'"U1te ~Jr, 1.2' X 1O ~ 2 .:!3 
:~j;l 0 . 116 X 10- 1 1.0!!! 

UIL .. il· lU"t·l"l ,. a7K U.2'..! X IU~ :l . ().", 

"IX :! .:!I X 10- ' O. YK:I 

\I:<1I11t1l' :''!I:; II H·II OJ ,I 
:f,: :.'i H . t' ... ~1 1I . S.'l:1 
:,,'" 1I . 1I.J:1 l . l"ti 

,::hr,mliulll W'3h~le ~J.j 1l . 1I.; O. :KJI 
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