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m̂« «c îs« w$m% ®$ tm ^ m ^ m  m  %̂ »̂###«##*. ŝ
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I .  XSHSItil

Xn OrdOT tO

to * oliowiot w to i toon to o t oolute opocio* or# ppooonb m l t in t  r#Xo 

«»to nCH to r#  in  a  g$ron otontoaX c M m w ! *  Qolto often to t#  

inform ation to  m t  a v a il*hl®$ ©apaeially to  to * m l t o  to  to  to  

o«rrl#d  m% a t higfr ion io  o tom gito* fh& r* m i a iw toer o f nototo* V  

to ioh  too oolsront «f»ooto* m y  to  M o n tifiM * to t m oottoo ro t#  ( i*#*#  

k to o tio ) otodtoo ooo too ooXjf fit#### tgr to&to tto to  totowdto? n#jr to* 

^ to n tlta tiro a y  p v iM O »

jQygp XOOlt O f q£  i fty a y ffiflffr OOtotdLOBS- to  S to to to fl^ liy

jjfe jOnO dlk̂S £ vtk OithkAa, MAAlL'RAîa. Ah 0# ÎbRAdlll . JB.M*jAL A jIteRliiiiiisMfcjIkMidAA'AkdOMidO AMR AARMO3W0̂ JL3k**aQ 2m wI8 OOP# OX OX3**axn.w£l**9T 001*0 wXwJR* rOIM5n6*ni$## sn&Xky Or# 

f# # t 00*1 T#&&h T41*y<j \\m | j |  Mm# # f tootafcjfo SWW02L pOOOOOd 00 OXltolgp

tto t toot? rotoi « n  not dotoottoto« Homo of too tooortoo prepo*9& to 
Rgp tyin  toooo diff#r#i£### to  ra to  too jsrorod to  to  $00001iXXr aĵ XtoAfeX©*

H to ffor (X ) propoood to o t to  osllod too o^pi-^rale&o© ooatomg# 

theory. to  ototod to o t m olow ra to  o f reaction would to 'mepoctod to e r* 

too Chong# o f too ftytoliOi-ytji ooomt to- diff#s#sib toon to o t o f too

rtoaoijag agent. to r into#®##* too reaction  totooon 3#r$m {X?) and 

tb aX liu ig (I) m o oltod« Although to lo  reaction lo  very rapid in  hydros 

ch lo ric  ooid I t  to  vary oXow in  too prooo&o® o f ffu ifurl©  sold# On© 

would eapoot o lto o r o otopdoo oxidation o f thalXltuu(X) ton by too 

oorim <X?) ion# or a ainuXtanaou# roootion totoeoa too o#rium(XV) ion# 

and on# th a lliu » (I) ion* too 1stto r prooooo» requiring toroo body
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|mi el&lfer thft# too tnaty eolXlaloxia*

I f  the fi49tlfi9i took place by the aiepwlQe prooaasj' th ird  order k im tlo s  

m&Xd not occur. 1M m  (2 ) a«g®eetad ooato&le e ffect* eoold ba the
■MPMMOJleMb dklhkiMi M ^ l k L M B 42HfabML Mi?hlL tOiMfr-M T<Cti Mt J i« a  dfta.̂ b ^LtfakML jJbr̂ k ^ j g l  -kvPWlPO OS wiMI ®*©w WwWmm OfiMIMMnMWsI#. *Rw O D jfSw lO w i w© 19X10 Wv8pm%M*f pTOOfMNB

eea th at i t  lw iiv M | ea a treete&aa& SjatwiiodistSji t)w lXliM (XI}} u n til 

raaCSltly OH ##**#**## gtate fo r th&8 sSflftUBt*. flfeO eOffe

*fohnac& ( j )  and of Ashnret (|»\ ehows that thollluis(XX) la

a& lafcwaedtate In  the reaction between iron(XX) and thollli«a{XXX) In  

aolfurlo acid*

I t  mm fe lt  that a kinetic afcudy of the oorluia{I?} -^m3JJ.taa(I}
MfciiJMMbMĥ hjC MMUfe. MPMh MMMk.̂  JRfeMflMiB Mb jMMhJE ijft MWjJI MP&kAl Mldl*.jaM̂ l2  'HMiklUkiM. TI.*- Mj8 bl8 fc MfeMb dhtfeitftb. t*iAijflk.ablitkMMbi8  JMlUB MbJ1^F 4 w ii« a  m  ea&Ew'&o mw&w m^nx* anew aere j&gin* on ene raaejMn3JH» o*
4MUkMb uMllkt̂ E MMMbMk Mt JF  Mb '■UMHbdtL i J i f a f c j M M t  4V MMR'MfeMkMfehUBS JbibMb>aiMMk'«fk MtUUbMti Mbdjlhb'b iwtijf BbijM M-BBhjAlB M B M  dflfc rfffSTOWS w3»OnO OS vl*XO wyrjJw* »wwOwwr|| jn reX A l̂ rW T jir «UM« w llw " jr  OvUCJXOw j JlOXOwvOQ

that th is  reaction to too a&e® for a t hmmyjfa kinetic «t®djr to be jm t i *  

c a l. I t  id  interacting to note that $ek8 and torchere (5) found an 

reaction between th# aaaa ioise 1b perchloric gold ablution*
tihdtaMjlttoM' MkdK* fltfctlBtfe AMMtoJMMfe&it MfcttMb bfc MS A' CblHB HhMy 4 kt*iO-.1 l 4t#**eltr V l1l?fV l  irif 4t  f t  <dh Mb MM if  W M If V  * e/lMft HSyvBBÊy iK t wW 3P1̂WSw3UB5Bf SMFwPBwBt MfoftJiii*BiIfcl|iTO\JkAA/  BBS HHMp

&3l«o 21 lo  vm& © l^ llar to the mmMm. botsmti lroa(XX}
MbMb̂ dl Aitw iM*t *t M  MMMfc *  l  A  Mb %bMbiA>9feb MiMKilb MtJbMMtt M t  M b #  Jt-Mb tbMM̂ BrMlliMb.Mbtb’t  M bnd  M# Mljb# 4  Jit #ft^n Aono thejuiioio\2*2.} m  09m  or® oiow m  osnnroomorio 0010# i«o 

ijkaiHjamC t t t  4mwi >*naf tftt ̂  .ovotooi nag not oonoldorod ftirthosp OhML I t

m i found that th# rata o f the reaction too too n ^ ld  to a llov the 

oollootlfm  of roXiatlo klnotlo data*

In  rlo a  of tho oonoid&at contradletory o îdonoo mmmft&Mg the effect 

of anlfbrlo aold on the reaotlon rate betneen thaXltoa lone and other 

redosK reaa®ntajt i t  oaa decided to e ta ^  the kinatlea o f the electron 

jf ififrfof̂ lpfr.- ixytween th*231moi(I) i#ri TtT) in  th la  ***«»„
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Stttt&a* a t aifwhawaa wtmfin £arm* a t th# ss&s flleMHit hvra

tih* m^iMmeiX mfarmtis&g* Ih&t tlis msfess* of 3©*d© qprnim prmmt Is 

ssdsssŜ thus 4fe&lllt*t$3ig tsgvs&aftisii ©f th* data* fids ssss msfessg* 

r**etl<m lifts &mi ttarsiifiMr sM&aft in  pmmfotimt* *&M (&*?*$*£) •

X%- S ttS  ItfggHltl $ $  th *  IW ^H ftlV l # *̂  S s b@ th S*t1Mlft

mKm V i <y«^i%'i f i t h *  s S S s s ts  lu  Sft̂ UEWds s s f**  s o lM tlo n *



h

JiOWJJJHiBW £ yO*» wwmSRt hIpMMBsrtP ©* w3© wOlrffl* «̂r€n3yp \JLXID7 3*21

i t  Ss®wi' smmtfi&a&t sys m$H§ atabl® t han lb#
4Rh.NMjtWMltfk' fH’ dMMlMh' t1 wFAjBIM&v b̂Im 4:' MM jLbHBv9r«iVw*flRsiw OwsfsraHSIiSP# »BWM» » *wb\  J> /  apoOOKwRw wKSJtOS* 3JI 3E®TI5HSf» O&wlRy EJjT

til® notion of nOjtfati&d tiftbax* ©n >̂m> mstttl.* flap bar fp^Pfttion of this oxldo* 

I# b$ iiKĤ ifffr |n; n**̂  In fwfnyy si03ps ba&t&
bt#Ni&$i Mm w®ak iffl'iHf1 auoh mi pMaiaoX* l%aXMiiw( X} lion fMiKMbXmi bha
n|faffct.4 mb&X boa# nn̂  1# offeaci foai&l with tfrnift In w is# K?fcs
ninfilnyitiy bo niifymi* l i ## In Mm nBl̂ iS s®3nli$3Ŝ y‘ of malt# ffftnfe 00 

M&wmb#* imXHdm m& tMUMM# ftm ©jdL t̂ion of bhaXXitmCX) 1mm to
ĵ i|H|jk 4 4MLittUikb̂l-M4blk̂<̂fb jlrtfcifcll'̂ lt JI'IflaiyMi-r 1* yy  Tl BABmI  JS&jJit BikMfeltafcr In: Tfr jiii ff jffiW Bl M >'h ll I'M  ■*!■•. MMk|JSr* W 3JEMKwAwW<iM» i BW JwmflMBwBt JU II g iHKllEMP INmK 5® ®@wP8ŴBHBN3 .̂ xl SMfewuMII iFBmilSMwwB-

trtbfo pwoxldo^ iffltftfnffifl"! ( ttt ) fKn̂ iatw î pow

bm m tm  m  bs- m&& In. tho of m dd to ©scidtsa
jfe%n IF- ifr OrBm-d̂lP It ■illilwlB.lt 4Oifceiê P̂̂VlP Ifc. aMbtBslL*! iitikM04 jffjn. 4 iim Amumwjbatl bteKM %k.̂Uk4̂<lC iBiCk1®l®UhjUfcWBiA / w? 15nlljUUttS5\ 3*X Jl /« 3.1*1̂% rlXX J I®
Ms© i n nly bolow a fodi linsnS oo t̂ r b^.st>ly0la  of aaatral 01*

of thsl3.i.ttia(X2I } Itaas* 1 ^ .̂  ŝ UEW diosdUSs on
In aoM »olntlo» a ill tM liw(XIX) ion to th« Xomr

v tite m * atato aMI aim  a m  aithor ion Mi glvo tfea mtal*
I t ana M < m  that Mm oxl€lation of MmlMiat(X) ot Mm ra^otlon

of Mmllim(XXX) lam  in i M a  oazi bo oarrlad out bf mam of a 
nuaibw of faadlly- lorallahXo imapssitai ! m w f  In nnw*̂ th# natar©
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Of to# MMMatipaa |n. to# iNNMHtSOB i#  $###!#& %»,# A pTOOOttBO##

offset o» i t *  ra te* Qm  « f Urn oJjwwde «g»Bplso of th ie  1» iho 

reeet&sa feettMM tliU iw (I ) M l ««riaM(zr), In feydroohlorto eolxS 
n o ta tio n  to #  :iM l | f l a  1#  ra n ld  ***#  o o s tt& to to * # h il#  I n  iiilf f e a ie  a e ld■ ■ ■ ’’ ■ V MMWP  l y f l l M  oMMFwWJIpr̂ PWlM w W  JPf TWW'WlMMlWM MIMM ?PT1MM|Mm MW WpPMP W m m

m &k*Immi or to  tvdnMriOsrle ooHJ ooloUoo M M M at ** l i t t ls  os ©»SK 
$ tl3 J !# y to  ft0 l4  to #  jp o n o tii& n  to  SK^xN$a®sl,sr »!,© »» ( I )

tost to# w t* \% fm $ f -in oototlotj in of to#
@SPd»5P 0# tOOP hOfi##* ffoafeii mnA lawwkitwtfi iwmttwfe tot## 4lHmwm 4j| wtA
mf»m K w  mCwphmw w n m # #  w m p  I w iw b ' I  B  ^  p̂ n  tP#®®# ®fr mmvSpm I P  m*##

##K#JfĉdlnuiMdiiijn itowtaMi am# k̂-nuMiMfi' Jf-M» ufe.M.&4A ’If’Jh A>a*wiFAwitolpKw SWr #W9l3wwB wWnwiWHw iKIWtoto SfcWBlfll *H JyWPfP̂BrwyjMBWPSBbBy llwSUEl# Jmp 3#JP

%ft. hot# thftt to# fi'jf |î sj«̂ jM|i til#  OlHf̂ lKfrlOil ©f

tla lllm i(T) f#»# irihitto to# $#d#$tlOII # f £ 9  #0©#tol#dWKf*

to  «$$©#lt# #f$##t in  fto a i to  ton t o  o f to# otOorto* too* 

m tosttott of to # llita i(m 3  ntth M .to ito i(lX l) to# toon roporiod {10} to
<%#<̂# #Ufet# ■#-wfc ## nwi#4lr #$ Ŵtot## mi## of̂ l *̂fe #b##t£®iPO fwwV Sw# Jl̂ WVIPwSammfrMfrf toBSM**- 41#w <n9to$v*lwto SfWWiWHw #BiPj|rtol3slBŵ jMbJr /  WmmS

t o  oXosbp to  to #  pM toB ss# o f  to to fto t#  t# #  #yy f 

s i l f t o i#  fa f^  m m  #stp##% to #  } to ^itoW ftonit i t fT ?

to to: off#0tod w to# ctiT to#- totoflrttel.## of
n lto  }  to #  to o n  # M lt o  ^  ig to  to to r#  ( k ) +

to# m l# of to# inwioISgbbi to #ol^ to
fop n n̂ of tos#1#####: by by^roohlorio

# # to *  ito  m s l# #  ##  ^  to #  it in l 'to # ' nonm ^to***

#####^#191## olr M w  #W  o#®# #PR#lnB|rM̂ #̂9H(#HU#̂  ^r*O pH #oW ( wp#  W m w # # » w  Mr w M P"

«siiu®lidL#8Bu In  ww#. ho toyni no #9to#ns# -ton* & i#to#dto#Î RMnMRHn Mr ^rJH ffyW ' MP̂WW' MMWr MW jp- o « “  M* M M M 'W S * r  “ ™ P M ^ r  “ '•H r ̂ ^MIQW^b

to# to toon(XXX) to lto f to  ifto# of to# noto I t  tm& to  to# m to to ts to to g
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jfttapj. Htffflff doubt* till# $£ %̂-fE t̂ut-i LsliSt* fM!%
Igr &ntomw% m d iigglaam  (i*) u&mmd theft tam{XH) did m 1mr& t&* m%&*

S B ^ i S f T u a S w ^ S ? ®  wPfiM̂M6WjEw

T l( IH )  ♦  KjO - 5* -»  f io s f*  ♦  ' f  (KopM , r« ro ra ib l» )

? « (z x ) ♦  o o f *  -& *-» ■  y « ( m )  + « oh+ (B a te  d it i f f n t ir t u )

* •< « ) ♦  n ( X I )  «■*-*■* Fa(HX) ♦ n ( X )  (3«jpid)

or
T K x x )  ♦  n ( x x )  «*— m  n ( x ix )  *  t x ( x )  (a o p id )

ttfllf* * 8̂0 K» m# • * if (aopid, soreramo) 

F * (n )  ♦  n o *  Jtew t. s ^ 4* ♦ ®1,(X I) (itw to  d # ta m i« tn g )

y « ( ix )  ♦ x i ( x x } - ~ — *  r « ( m )  ♦  n ( i )  (s « p id )

n ( x x >  *  * x < x x ) - * * -►  n { m )  *  m (x >  (s a p id )

fb o  fo lio t f in g  a w to  lo w  o jp rtim  (w ttM n  **5 *  g w ro s B t) w ith  M .f  a x M rtM R ta X  

d a te .
- V

* & * /&  m kt trjf^lT tTi(m»tFo{ax)I»P^|'^»3 EfXCOTJJ 

fF a ( ll)  I fK j* (8 * ) j

*£*« caE*© d n lftiw d  IMP ■fell® ©OUttMOlSfi flflflrf th ®

k*s a n  o p m ifia  **&» mmfcmdm* #£ & «  H i #  hgrdtftifcywla

*MswMfc*ioawib l i mrffl- G foftadjaett Î pism th a  d&ftfe <&£ 'PtfwfetniKi&d mad %%fol (6 )  a k u t 

#£ KerbcftftX* mud IM M iC T }* 1% In  «£ SutoMMfc t#  «& *• tt& ft in  *  

pQlmm&M&hin afta^f (X I) a£ tint radacttea <̂ f t3m lliuB i{2IX}, no ^ rid ^ r#  

£ e r s fn iD f if t  th a O lim (X I)  m i



fit* % m m  m $ w m &  fu M #  & m  be x tm d  #£th s*e£ m m m

be M &St am. 3& *»*»«* m m m * $4* mumm» ItKnta*” •*■ i«»w!P*,»P*p ^ 'W w lfW W W w iW  HHf WFj*1*WF VWp’Jm'WgV." W W  iwfWfflF : DfvPWW 'W-hW V U V w W

sfeeet&ef)# Sjeye3?yjUig bh# off b#o feff¥^#

Off loft# #ff ewe eXenesit* iOi<wt#Jje boos?# I#  no otffltoip**- In  bh# otinfforibyMftbi  on 

of «Uhir loo*

esdUtfboO ift # oolNbfoyi eenboinliiji bee f-ooo in dEjÊwemb ori*%%lof>i ebebee*
tMMMtfP o f &MM fl|M t 4kn tfmiMlifl *mmu*mb. *%£ im&nM. n&mntL&dtsi* tftekdLQaffiCM

êafd̂ r gbytdis<i In  t&sle one# effbee tsgp e off gwoonieit

iSOtOENNI. T & &  m tw m tt*l» .„ flSieiflw»» /19\ itiftd*, Islflgp, MOIOr# (Hi et&dl&d tb#w w flF  ^ ^ I T  ™ w* P̂*̂ ŵ *vwwwP̂ ŵ r̂ap n̂|npMr■sbihŵ t̂W- T»,*Ŵ b |p Mf- s*w*̂ wjW| W^F1 -pr

bknfeAtttsiMtffertkfafe Ofcfefctflk.b[ \  bt *\ ttM. Jtttl W Iiih ĴkfejfcJlbMÂ l̂MtatitfsMftC flftsiffiff 'WwviPlWWt J» j  4wtlP epRNfot̂ tl^^ /  wB9w^ Twi3We3P3CTBft v  J ffll JJWr̂ *
SBffiHSt

t$$*e off ) ]  h i  benee#* $b» #0#i?b letiUNl,l#s off bb#
-fO-jêuAuAMfĉh £ % \  I'MhlJl '#rtinlfri \tm ttk \  WMffetf&dttl A-0u# .̂ .Am*. mlfrn'M AfOlO JiKijdHaS jMMtÂI- A ifllHftUlfil AMUfeefcMJKbE'W&̂filtvHmkU P W fi \& *& t WÛ mvmmJ WmSm ««fcw wmm r̂ wUukUB̂ MM flm

E#eeeb3$h Psiwheeeci Hf| l$g|& (0) end obhef# {8*1̂ 3̂ ) leâo i»edt# e btap#s$i 

ettody off bflyf# eeohenjj# In pô felefflo irsislc&ssgg see off Sbe £ & & &  y^ f r
SSfiNS

* 1  # (U S )* I n  e  0 f  I s p S$5̂ Ss  jreaoblcaias |> e in b e

nttS <jfff,%b tto# olT Say’difoĝ i §in# xyp $ ® ttX c esEchsMEig#

seiSsSSsNKIy ISSbls bw b#B# d®n#*

X ti bbeiĵ  fbfî f.##- bb# b # b tM n  thsi33l.wi(X)

jPBt̂ tyXiMbJ ÎP®0ŝ MW8wl $3B$l ww^Ufr iisiww- IttwlW pW I *^®  MMS p3Lflml3EMKES

b3nok i##e0t#i#S 94 bh# #n incir^awif# in  bpiM g#n |# n - m##»

eonlxmUoB te a a ^ tt & m *  «  dofflM»»* in  ra ts . Thsy «o*S oodlom porelO oroto

b# # iK liE ^# ln  #> ^w ie b e isb  f  iii*^? * # I# nmeî I^  o f  3 *6 S V H u o fb o ttl#  M te #  (? )
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out *  iM U f  Ktwjy » t m  t«nio aftnngth o f 6 , 0 mod 

g o to  t o  o f t o i  o f  o & to id o  <m t o  ro t© , t o t o  s&dmm, (? )  

m tto « d  t o  o to y  to  om ar t o  i t o  fa to  d#$ g  to  d»0 g  ^ to g o a  t o  

t o  an to t©  otongfch o f ©*g to  4 $ *  to p to im  o f t o  w o lt *  to o *

0ffi$l(9ftdUttli AflONNKiBBt &©& thata* * &*m *}# feka twilo *# hWĥattRp*«i>̂ m. ,»iww m i*iu W- ,*w,pWW*'w  W p̂VfprnyW*VP Jprw tUT 1*»HW VWIfw iPr TywP'^y Py«*» ffWa'PPP WnflffRW

loot lift tte rooaMcaa. ora *t«i4»uy™ y«y'lĤ O(FOl»Oy uNPff â .©WWHPi||jr jp* *PF©*0 ©FnQ|[

iMflMillMOOHMM&lft OOfr® OMOiMtt4tMOf!KOfcoS OOtÂHttOî k̂K gk&bn̂t Ott gbt̂Mtogb» *wj Pw»rtWE IrlMwPRV w» p*w  j0gT*Or®tisyWfM» OSBwPillwi© ©ISWWwv* l iH l

FlftOltOiOglO Mfltbl.* s MY mm ffl&tibsiBbiXsr tfo# buttcrr of tho

ttf©, BOOO&t&L «&©<* t̂4wKa»4 mm4 that. al̂telKifet-afo f*©f3«*it HBbbIe %OkO

thttt a fifty i«iMi ratJiaewaKEt of .<ji«ii«ii 4q»* w iKsdsmfigSB ioa in X M>**w JJP’^ y y ^ y w w * p p a ^ p i y y  m iyn ff y<%p yp^yww PWfyiy .ay* 9 ?^

t o t o  poipohlosfiito t o  a  aogH #bl©  m tim t m  t o  t o M t r  ©oofflotofco  

of ts&o oottaoto rooobaiit© t ŝ lsswoots of Op to 9$ pooootit tiood to

soopsoiMs to tit© jftMMMwoA ihsrtsiteoi of th© tfpMEtfto fob® o<rastooto 

aw^ ih & t fox* tfe f#  î ooso$i tb ©  jFO tR tlt©  ©tioultfi Ibo iti$$fa

fwmsllmm t o  l*$& (XI) t#m&% (IS ) t o  t o t o  (i^»30) to o  otmiiod
t̂ fikttâ Hk 9 0 K<db 4fctw0 tt ifc "» yt. î _A1 jrw* Jb jû -û  ***. jjt h>i 4 jitk^iO jpt iNptp^l dtVBiÔK -*?■ <8i> m| âiMkOlfTWM>: OwiWMoliWwW wIw^bSfI* Syr IWaftju jk*ttmmk mnmmm m&m p*19W*®aMW#̂  fp«t >35t«»»%BrS,viP 3miwHP#

SflO%OttlS BOSSSO (It) H@9NI #̂11;̂ to tlXlOÔOt tlMUll* ilotO ̂ paXttott'®rO!ly‘ 

ttt U ^ t  of oko  ̂ o o i^N itiito >  i t  n ith  tho fo o o t iw  î ôioo |ja

a a ltiM fim .
flTiw* ŷy^* ̂ •r-^1

t o  p t o o t t o  o t o t o  o f  m $ m  t o  t e im 1 ( t x )  ^ 9 ( £ 2 , 2 3 )  

Ito o o to  t o t  tto o  t o  oo oo^lmoo’ immM  tonooo t o f t o  t o  t o  

o it to  of t o  tM P tim  ipooto« to o  to . to  ooopoto urith t o  to to «  

o t to  o f f t o t o  (3)$ t o t  o oto rio - m M  m m lm & tm  t o  t o o t t o  

botooa tolH asa{III} t o  to o (H ) lot porchlorlo ocid# W illto  t o
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( t k )  th a t $ i&« «# u n if ie r  grarttar i^ iM o  *@14

tic* IPO Jten*4<8 «owld m%tmt -feh* b&tMBft&i ea^iiaaf IV )

&S3JPjtitMfr )  ^.f*F| | flj)f|%Hfi *y|  3l |£  IsqN&po^

g&lO Ti@  & © t& *

ffifrfHjBffcf f iy  jfffly i HflJrtMiX*# ($S $ TTffl l f iflf

3E3E>l3B* ̂ |i

Jfcn p in ^qS^Mke1̂ #  SttbSiS#
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XIX#

I t  bam bom  ithmm th a t, I m m  r a t io n  thoro tho m m m t*

trotio*** of th* roootoato rmmixi tte mem thiwghoot* whmm tho mdmn&ng 

♦tern aro of ttao mm m item% or«tor roto Xmr for tho traaafor

of ootlrity £rm lost* of otto m&Mi&tm oioho to tho ©thar %&11 apply no 

s fio tto r  O h o t fo n ®  o a ith  *>* im t ija  th o  « « - fy >  d ir iy i i io n  o f

tho rot® loo for thi® ossehitotiiO ©raoo®® boon fttlljsr tft̂ jMwwO’k̂ gi

(26,2?) and «Oy It* legarlthntc twm is  them Saw*.

( i )  -u » a -r) *  a . ___ ___
7

fak Jklfcjgh J|UMM|auBtift DM jf \  ailTliVI OO f'*ft*f9' \  <MM*0BUM OiM 1,1,1 jh. BtH Jftlft IfU mjft “fr.'fia ia.'P"'̂  jftm Bwl̂  JL* jaVl■lt» iiSSv PWywW»aWŵ3Ht *4t\A-/ BWi© SSpOkOw I#® wOwOJ* {JvJsKSSlawTw*®Oca O  OBwwtt

vslonoo ototo W§ tho frsotSso of ossohsogo# to tho rotlo of ogMN̂ uti® 
sotdMlty ot mgr tt-op* to IBs ipooifl© & otlilty of tho froottiwt #t ofptiL* 
litrtaij ntwsti tho jwfooiĵ t&tod ĵ rtioa. %m tho littttolly imotivii ogtootoo# 

Tho rot® R lo  ^ofinod hy tho oqpat&ont

(2) a m k CT11I)]“ ttl(XIl)]p

OhOP® 1c 10 th® QffiOOf ̂ 0  POtO OOOOtOSt ****& & 011$ P OP® OOlllHHfrBtO OlllOh 

asm **** fo r o ooooisS onlor ro tatio n *0 9 nP OTOOwO 4®OM® ®W w w b  WW*wTWb>WW» .0

It mm to ®oon fr©» otjpott®** (1) that * mllog plot of (l«r) 

fm« t iflU $&m o olrol#t Hao pooolî  throo# 1*0 ot too tioo if 

tho ifoolflo oetlvity ot tioo t for oooh oôplo to r̂ >ro«mtotiro of
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4 uSllML AtfAVbOttMfeftfk. nfcjfP' dt(.&4 toMk ^M©b#fĉ fcPM t̂o£kl4E #MMfc « W

tM >  |.y iî î ^ijpi th * nnmi

Bftrly norkors in it*© !fi#14 of ©l©<siy©n ©̂change î ifitiofi# fadLXoci

t0  r©$$|pO &ft# t h# t  ft # fr# !^ .# ftiX US®d b ft ftftp iH fftift t& lft ftfftC i& O IJd l wny

4*tofo*i*ifc IHHtti «reh«liS» bsemtes* C&ttfisw? th« fomitioii Of th« «!»**»**** 

tywygfy l t̂ pooikONi' m y Im ^fvftrlfo m y #**#^##1  ̂ Ty?t#t

Jl̂fcilî̂MBfî €s8̂ '̂iSfew® f̂eiijŴ" iSffittlli&̂̂

#%t (i | ) yffiititfft otib tb& t in  ffittfflwy irfkm*© blw* ********** gy ts

immffeftd to  bo t$wmlto%& in  tin #  ©f m«f jimf mm& aaDarfitlon« tho nork tfhoQlcl

tm  id U n iod  it ib h  #©#% !## ©&& to  th o  p o a n o ib iX lty  t i n t  m $>td fm lto ftd  m & lim i$ §
»

m y fyf^tr  ^yftThf tho ^^.jj^yjylpy ( |§ )  fofrff ftftg»$|mt©ci t in t

ly wri  y itftiti  on ©f t in  fof-$h#r inXftmMi #fyf#f.## n ^ it  b# mpsoindl to  ĵ jpodssoft 

H6SPO 1#*tt»*d ImfttiKKIftft Of tbS fbfm ktiftll 03? 0. $yftftiftJ? ssmteft? ©f

taponBisnt in  th# jE’d^m tim i 02? & » m  fftftffKwrb o f

wUw&Mtep*8 pFQ$m&t Prmtwoa maA W il (6) found JmftMmi m&hmg* 

m m  tto ftlliu s i(IIX ) mm p m e lfitftto d  m  tb« msMm* Qaly 5*&£$> oecwrod 

whon *& ftlliti» (X ) im * sm M fA M M U  Wtm  ̂ tfm M m  tft*  p w i|d L t« ttim  o f 

tliaU iim (X) m  tbo «to«Mto« b tiiiid## «nd hox«w5lilor«^la,tixat©. 

fh tlliim (X ) ©l^rcmte p M i|d t& ti© ii mm imtsd to  # v «  only ©bout 0  

ia te o d  ©seolmigop th© m&m* of tb© hotorogoaoou© ©stote^i o«n be

for

dntm »li»ing m * wctimb o f toiikood



ma& Wtiull (4 ) tuoro ohoon that i t  Vm mtomfc of t mfcood 

lo  ro j« ? o a » ® ^x «  tfe o  fo U o o ia g  t ^ iM m  8 & & xxm .

X» item w &aM .m  F* rofor* to &»# o&Mmol Ir a s llii of agehoxigo mi Moo t
Jtfc0 lu& iUjf ®‘ ^Uffc 1̂ 0 0 ^ 0  Mk 4 k ift Jttem -MhOfcMiOO AtA ^ktfk J t A  jtfhMmhnwa ™  wltw *Kfc ww^swBigJB mm mWr& w&U&$ mSWtw9wp mm tpwtt IpH

tiw w  Igr adbarbltntlea fo r ¥ In  oqpaMatt (1 ) th * t « »  awaUog p in t o f 

( i  *  * * )  f ir n  ♦  m u  hwo t i»  ohm mopo a * th * t o f ( i  •  r )  »«t—  t»

f i l l  IntOPOOgyt « i t l  pfl%  fco ttn r fiy ,  TnXH#0 O f H n t lif O  fOOl th «

h&3&-mtft iO g*O$0&$Mt tO thO 3fOtO OOnStOUt If IjJP tlM# f©ll0ifllB{g

dMWAiftlv't'MM

$$Mi Ax^phosdbtiwfli o o ^ iio t i wiNi%l.ffif i^ ^ î î ^1 iy <l!t̂ i iO $ffff; ih o  tiO fO fo im iS H i dN^OMaS4®W9f 

of to# opooifi# w to  ooootooi fo** & Ijy y  MOboic* o f fwottosBs fiwi.*tS.o®s 

£3300 tfeo ftffy mro tftfyfti to tbst tlm y^fyt loii to  ipwHftiott to odmo&mB& 

frn ft tfa m t O&f&OSOOt t jlf f lt#  O f O O O O ttfflO i 0 0 #  tO  OfttOi O t 

t ^ f 'iy iw iiiifiii.uriiiw  j  Tfeio d o f^ v m tio ii o f  tb o  ©o** t o  fom xist in  <oqt

o tandm rd  to s c t to o ls  0 0  M o o t& o #  ( i£ t 3® ) msd w & y  th o  to»uX &  w i l l  t o  ©howa 

h o t# *

(5) iik  « ^ /̂kt ♦ a

f t  ooo to  oooo tfemt m oonOPbog p lo t o f tto  opooifio sot# o m tiM t ©gainst 

tho fw k ^ o o o l o f tho Obmolmte to»tHO!^tafo w ill g tw  & s tra ig h t llo o
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•wi * Mu I* <t«tarafM6 titm  tto* alqp** Xu $$$$ IQBbBSSrCSflly k is t&* 

s p s g lfio  v s i#  Q d ttstttx tfe * B  » i t e  &£ fte tlv s fc io n *  R * $ h s



I k

W * W P M W M W L

I )  t m  o b ty & iiititl W<SB E * H * fflft1* OOSIJJSUÎ y*

fr.f.^ ji^ iftfii! IB1!#  frjflgpfe

&ftQ$9L Wltff̂ k ifflffS OOMfflttlBr* asm* »EH&$.«sa -&ititHtIjift* ftwwn M ftlllnetekit

^ t,̂ , n f^ 4 i  ̂ m#®K$ & * S bsiN i p ss iilS to P ^s  iwsdt£$}

mam ©IsHbaiJQAd Jfcts&K ®* X* dm Faiife #§ Bs$asê tips -*»ŵ  Ô ssxsm̂ *

'ffijfffif j& iigtj&si £&$$& * f*  f *  B ito f

!m®lMNl 1̂8* £39(SO&if SbB by %ffe 1llr t l ifflii-1l Iriftiitild tf*
Jt 4±uk ĥuuw # ■gtmjujit̂ t Jtfeijfr iBUM. 1®% f̂ SMi ™ 1,1 '*% (W— A .-*w» âJPiiPlJIŵwwi* i*l> »*■ ISBtws $$9(HmPP9W i*4> v**# *̂* j « ♦wwl JSBWnmU**

-tfMto ĥdlŜ ĵ||fffc aiuk ̂  *% £ ̂|P 4ft tfelitffclltfttritt: WAjft AiM̂II yfi ■!&iwl8r3MWp IS* JTJ» w w rf' &E1 TWK* *P® jf  ll*liF3UI3 W6K1M#

WE't8W9fc& tSdJP i&b# iHf̂ ii%>1N ^ffff SSESiSSSMSI && Ifcf f lf lf  A j$ti

2SMMM& cMT *t®W(l $£lis3XJfell̂ X^ l$Kfiill& jjf0tW>l1(lli*%W  ̂ £Sll0 SjBdLWIlXfittlb ^ ||r b l̂ ’fi.fjH

^̂306 30(0̂5̂8̂®̂

V lS ilM S  m s fo *  '1SNI w m  ifj» |^  ’SB ÛESW <Mx$2Kjt<SS f gfj^  S^6^)®Stl®El

BK£* 6̂60̂ 0E8̂3U6tS9BÊ

^ittdU S N ll* ^ y fr  flutXS- u m i #|̂ g>fg- ^ |^ §
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(X2X^ Iffifj^ H  Hft.$$t i^ y||^||̂ ^ ff^?-,f t r i< l iM&Mt* S te* ^ f f ,<*<t  nn^p JKN$9l&n&

f#w*t*{XXX} In ®*X m ssllitoi tyffiifiî ^  ̂ ŷ |jiiif>.t *fini û i iwfiitfriftf?

Iftt/Millrtl i. IMNnŴ Iffljffiftll tljffli Hfctil yyf-lMy Wfflt. ffit 3i%Viy%ilf>nr j

m£ l0®6NNINB tfBrt Ithffiilt ÎNK3yŷ99M(l<E]l 4M&ft <̂bl̂l3yi$Bii(33E3E) fmsw#
tfftlteiin 'M r±- ..•<■ <tP-------------- - mhlAwAcMk.ljfifr tfcî ».-- -*.. «—n.._ui JtL  . 1 1  .m .JP> Jilt;."® *fc dMh Mb, îfct -  .- .J t .J_.«. ■«.< wt jafcM̂  JM4.^b J l ,*dh^M wfciJAt.tm m  mmlW im mm mmm w  mmmmm m « l mi mmmmm wgmmm m

tftn&t&fiBNl SlsIS' C3&̂ * 0j£ yffiMpfyft yyj

ijfc JtetftLdfkl nttttUMhdm. 4Ŵ Bki6 istifcjtu!fctiw6iS 4K'4Hfe Jfc -gĝ jrtfc Ttt liMfcABs ®Nbiiw< MBMttjtfteHAidflUttifc
b̂SB̂ BWI'̂ I ilHŜ WWfll̂ F TffFBP plWPPppF'Wff̂ ^̂ p̂ * y®(WB* y(P(su(rB«F pB-̂ HF®̂FflpFBP̂ ^WpppWKfii bI ■*'*pŜ®F8" pfp^®F Pw>

]ĵ y ^ y ffi««*y y$ft$ ftfffi-frffi %&. f f ) t ff $j|$|| .|n^Wd^Sl3j® ®$£!&d&

lay fj[f̂ %)fff̂ :̂i»0K. *f|i# 'fwg*|.<di'̂fc. y&& tfimihiH mmmrnk ̂ #i«b# t£s<i

miyhln̂ift wmrn iMim. 18m $tom $$1# t$&®
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s StHu aĥlX Bf hmitamr̂ M̂HMT i tfŜm̂aHtffehdi-aifeiMk amm### 4n4t»4if**i* 4 **» stf&AiaMfc#MiadX%##iu&Jit / |WIAi*JIXp® flwtwXTOykfimlk 1WMSP wlVm- Jŵ ŴrW®̂  3f*w » *HwNBB®fflr wWw<SF3»®a3£*

j^iiffiloasiy* jsbknbX̂fwXsi oJiomad XlmtX Xitmi simatatXmsd 08 g,

th ttU w M d U ) lora ma& 0*6$ §  t&&mgm  ie n . On* n ilU 3 .it*?  « f t td i iw a»*

Mss #© iMfcteifc 1 0 0  mi.,, f.ftfjfci maiim# of a solttl&oa 0*01 K in  ®*eh

#i^  l»h«lliiaatt(lXX3 Ion uSsisB Itstd imi ON|6^itel9E- np#E$lflo>
4CX miiiLMmMtt' ^ im  *  *  A  t v t i l w  m̂sKkijMk >B dmmh
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gmdt mltlt Xlimt I M  by mmi iTol^it Oa)#

Him iK^Utv ixmlm m I  m m i'li i 't e f f ' of Xbm «oXmMoa« w«tel

m m  m M lm boi fim i timlm o f ($ }) l r  m ma&bad im eiilam i 

liy b a n  «a»X ^unta (^b)# Hm aolatlom  m m  mad# mp £#m mteesk #ointdti»mi 

mmm 1# fabl# 1#



in

S o lu tle a a Coaa«atv»tloa (g )

w * 9.28
®nP°* iO .67

wG10€ Att,AA
iiaxo4 $ * m

JWWW 0«OiUii2l«
o .o & x

S W ^ o im
f0

0 .{^ st,f
o»ooaj*

r#
h

0.0851*
o .c m r

{5«.<X) *  (M W
liiid lo & o t iT  i  t T U if  s o lu tio n

[ I |  *  0,005
X ) •  0 .0 0 5

fU frttf ^5$m33.S’U3l;(X )  ItMMI prmjHRJPOd ffC ffll

iilm lH iiii^ f  \  ft\& fa t&  l) |r  t itr fe ttlQ a  ’WS'Hl <hbl0iSKlB8!̂  1hyt!hww f|.4 i^ |
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îiO

id iil*  tho other a wd«ttd M mo* of d us Ifi steeiaiis* Coi3a<sld.<a9Qtco m i



art

t'ttdSO'NMsMvdLSsr I n  ty tit  f iw **!#  m i ts§p te n  is *  stfLU Ll1*

0^K0B- te  §t|}tt$&if3y$ ss^M byi.'ty# ^  jf f jg s iite iN ^ s r wjmi
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^WP*®WPrPp WŜ ^WTWiipWnî P̂ P^wŵ Wl̂ P̂ P'^MiPiBfWp̂ PPiiMW * f  ’iffffcPSwppt j^pwn
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\ r *  JW. ■ & fto *B fJ&bl4tiS6W to&.Ipw SfllarfiS^WG* |t

1% n fg f r ^ %# jp& to iN N l tistiS to n  is$? # n ^ g ^ is
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the ei&e deviation o f  the ©sleeleied veXne fo r 0*0X5 X ©hXoride i m

fWSm i l ls  meinMm* twbl tma Suwh'fttt tewirtlhiate"! « teft th flk  awib.̂ Awafc a #  *

fNftlSiiil)®* &% thiS {|jf ion î y|

3JEX awSGMp tî tWBiwHaWAV IwFW IW  JHa Ŝ WIT *S»**3L<$iiLtî v e

ffiffll  f %|%f'yslgf IMS# t^bsi i l l s  fffflfP dfOhXOfO ©f

dfclil»ii*̂ fc W^y » rftjh ttMfteith m̂ttft4ti$*'riidUfc_Mftefe ‘IftiSft A iii Alhfc4lL*i'̂ l' 4i*SliekJr iW m eMNfeSUEfcA .MlkJtifc; JltMfc dkifeaMfe4lft4iS ̂mai jMb.q̂.mOT W** A XAA jf eSSr «0T& wEIS0B3By|jW w3mB0 li®HWWWfflBB̂ Tifc/ flyWRviLflW X li W W W  WKfmSmr̂

td $ 8 # «  Farebsbl̂ p e ith e r  th e  "M L * ea* th e  l^ t r iw ililo r e  ( $ f  b o th ) ee®$>XssK 

IMF' SOSSt*"■P̂ t̂î gĵ  '̂ P fly'

Dodson (I4O} tins ttaei eoslMiSd isiespwis Ixi ©hXorld© oosesi* 

tarettcm l*ser©*»©« the rote o f iM e m M ^ s  (in  psrsltXari« eotd i» tm )  

is  a vsXos sereroX sr#M l o f & m iiar the** the arsis in  the

gheene* of ohXoridSs to  tntitosM i ib s i thaXXtoa(I) chloride eespXsgss 

enter ia&o His raeotXon s i His M gM f ehXsrid* ©«meeair*iiG*i» (0#$ § )*

In  lig h t o f His mmtfkm nsMrs of Hi© McshMigs in  tlis  cSlfeurlo acid

mti&m %m His tim m m  o f o&toM o* i t  is  not Hast the prssonos

o f  o^iorids lOMsilr iM ossss ths eo s^ l^ ir  of the SKShtteg* nsehani«s
«Mi s ^ aan tits tiw  trestiaint o f  the Mbs is  net poŝ LhXe iStb the 

infermetion iSilOh Is s^siXshle on the thsXlittw(I) end thaXXiiBa(XXX) 

ehloso* eOBIiXwwwiti
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vxx. m m m r m > o cm m icm

X i has bsen found th a t the electron exchange ro ta tio n  between 

ths!X ta»(X ) sad thaXlinetfXXX) Is  f ir s t  «rd«r w ith respect to  essh o f 

the oxidation states o f the element In  aqueoue sa lfb rio  sold so lu tion** 

ffc* ra te  o f exchange was fmwsd to  bo 200 tin ts  th a t in  poroblorio sold 

solutions o f coatparable tools strengths. tbs dependence o f the ra t*  o f 

sxohsnge so su lfa te  le a  concentration lad isates th a t the iaersass Ia  

th s ra ts  to  s u lfu ric  sold solutions is  do* to  tbs p artic ip atio n  is  tbs 

sxehange o f compls* su lfa te  spools* o f both th a lliu s i(I) and th a llls i» (X IX ). 

Xhree em pirical ro ts  equations m m  shsiet* eaeh o f shleh sabiafSebsrily 

explains ths dependence o f tbs ra t*  so hydrogsn sod su lfa te  im  esu>«a* 

tra tio n e * B o rer*r, i t  is  believed th a t ths dots are soot accurately 

represented by mutation (S)# sines th is  equation includes variations to  

ths concentrations o f tbs hydrolysed sod eoiaplSK su lfa te  spselso o f both 

thollissa<X) sod thalll*m (X X X )* the m « » l  dependence o f ths ro ts  in  

e u lfb rie  sold solution so s&taride too concentration Is  q u a lita tiv e ly  

explained by the form ation o f noneaofc&nging m m * sod diohloro^caaplsKos 

o f thsllioa(XXX)» and then higher chloro^QMplaxes sobering In to  ths 

exchange to  bring shoot m  Increase in  ths rs ts  a t h l$ i chloride eencen* 

ira tio n * . Xt is  believed th s t ths unusual e ffe c t th s t hydrochloric end 

sn ifte r!* sold* have on ths rs ts  o f redox rotations between th a iliu s t(I) 

sod thallium {IX X ) and other reagent* osxi be q u a lita tiv e ly  explained by 

ths re la tiv e  m gnitude* o f ths s ta b ility  constants o f th *llin m (l) and 

th s lli3ica(XXI) ehlorids sod sn Ifs ts  cojaplaxes*



liTb

tho s ta b ility  constant fo r tho sm o ch lo ro th a llittn (I) mad mm&+ 

o a lf a to thal la te (I ) ham  oro vary nearly eqaal. The formation o f

the ou lfatto ifcallat*(X ) cois<pl«x upon the addition o f su lfu ric  M id  to  a 

hydrochloric oeM eo lation  o f ihaliJjaa*(X) chloride weald to  an explanation 

fo r the retard ing  of fo o t th a t o a lfa rte  oold has on the ra to  o f reaction  

o f thoH ittm (I )  and eerlnK(XV)« la  the reduction o f th o lifa a fin ) hgr 

t ita n la i» { III) or iro n (X I)f the h i#  s ta b ility  o f tho chloride complexes 

o f th a ii tBw( n*?) ao oomparod w iih  the su lfa te  complex: the re la tiv e ly

low re a c tiv ity  o f TXSX*4 sad TXCa** oombino to  slow tho redaction In  tho 

presence o f chloride* the reason fo r tho fo o t roto  o f reduction in  pure 

•u lftr io  oold eolations (e«g«9 when t ita n lu ^ m ) is  used) ecrald ho da# 

to  the form ation o f tNOOUUi*sj(IXI) su lfa te  complexes idiioh roaot rap id ly  

w ith tho rodeoing agent*
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66

PJPddya ®63sfl®̂ 4M£ *feild ©ayjiXOft£j?,J RjpddJbBa RSLttVfiy*

iff1IHfHf flirt ft! 1 AiHwp jBbtiy hmra <̂ito»fe§<Mifc had a. m«w>» fwrtji

ftd lyfiB f* f t #  iw^lsEfcidBL stm a  a  &bm& £ ti&  * ^ * <n ^ M M ^ ty f\  *im * €wMMannM*m» ^ 4
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