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i|#iî,. 'w&twf 

iwm Mi ft'ltr n jai> -IMW n Uii •« niw •iiiiiii»n<ii ^ ^-at .fjha-M iM 
SSW®? C»JJ' 

ummw m mmmimQ mmm 'umm'mw ii 

sfiiitsa IS srsf^nmsi 

m t^fiifi m mtmmm m m mtimM toims i um 

Signature was redacted for privacy.

Signature was redacted for privacy.

Signature was redacted for privacy.



www.manaraa.com

UMI Number: DP12747 

INFORMATION TO USERS 

The quality of this reproduction is dependent upon the quality of the copy 

submitted. Broken or indistinct print, colored or poor quality illustrations and 

photographs, print bleed-through, substandard margins, and improper 

alignment can adversely affect reproduction. 

In the unlikely event that the author did not send a complete manuscript 

and there are missing pages, these will be noted. Also, if unauthorized 

copyright material had to be removed, a note will indicate the deletion. 

UMI 
UMI Microform DP12747 

Copyright 2005 by ProQuest Information and Learning Company. 

All rights reserved. This microform edition is protected against 

unauthorized copying under Title 17, United States Code. 

ProQuest Information and Learning Company 
300 North Zeeb Road 

P.O. Box 1346 
Ann Arbor, Ml 48106-1346 



www.manaraa.com

% 8»««Ii©«9f 'A, 

$i Jif«f 'AI 

tf wmm m iBitasiif *111 

^ g«^«»idf *g 
99 8H©|%mf©f J© •§ 

Sf 

Sf ffisaijiMra *11 

a?®! (ii) m immm 

umm «f gMaii<»o miaiw *mmmm$ 11 

Cf . afwfflg 'Ai 

Of f®%i#tRS 'i 
gS *'§ 

^ Illl .g 

€t «ii« «f mtmsmsL *m 

2  ̂ .g 

g 't 
 ̂

 ̂ ifttWliat 'II 

t mTt^amXMT *% 

Sf®IiII ii SfifSMlli SI 

wmm&m m mmmm « m soimm TOiiaii i 

ttSHOO M WIW3> ' 

" '"^ 'Z 9 H 
I05CL1S) 



www.manaraa.com

f&rl I KPKIiS 0 fIE MW&ft&S Cf to 

mmmamAm if plilliJii 

•̂ ® &i -Ite# mm» ®0M« ia«3yil®ai pr®e«diif»i im ii^ridiia-

%%m «£ hf it fewmm0m%» Im ae^ imbse* 

i«t©iwtaini tt % is* tttf»^trl0 sa'&eAs* fhn 

agSBts awllslil# t0p this iKlAsSl̂ ft geSitoi bis* 

mttiftt®, petasiiwB ftriiodat# a«iit wia^' <»mwiiaE fes^nlfa^ 

with flilwr as a i3»tal|«t# ®h»«i@itl kSiMi%i@» «€• ^ p«Fi®aati 

«:Mftti« aai »&m all4«4 pteiii«»Bsa im tli« ««ib|«0t -of ^ie mmhi^ la 

i<»i# tmm i^is x*«a«tiM wA 1»« gi^raa. an 

0.) 2 I 10  ̂• f l̂ i v_ 2 ite®£ • I lij • ̂  

aaiGipiaas# |Xt)^ i» exliis^i t# ptiraanptiMta' Ir iiitaf«ric»(lat«» 

Tlia pariodatA' «iiati<» @f ni»^&##o as aii a^al^tioal. satlisi 

i&t 0.'el®et»tri@ #»tliiati®tt «f wtsfaaasa im« fii?»t prcf«iwl ^ 

ffcia ©oaftoiicai ia the mmtt ef i«is* @««fpaiiaiaf t® tli® mwims 
«ij|«tlon states of fflattfan®## ©aa' fe® atdii## by hs# of tha Steek 
«yst«a 0f mfflBeaelatar®. fr«p®atl.y tli# iwiioMaaat Itmio 
li »qmm» aol^tlcm ^ tti® iat#i*iiiate' itatas ar® a©t 
kaoia «t tto as®ii«ptiM if a «»• .i»»®3Piftlw •»«» aot b« 
J«»tifi®i. fb« ata tiia t©y« p»«siiapinitt@ -iasttai -af »ai&aat« (fll) 
h&& beta wtaiaed baaaas# lc«g established asafi* IRia w« af tbi» 
ijnteai i® itt aaeapA with the Report of the CamsAttaa fsr Sef®r» 
•ef lawfinie i««a®latw«. ®f the latarnational faifim ei Ch(Wtt*igr., 
1941?, fhia Im baaa iniieated by ¥. ?, Janissea, I» Baa set, 
A* ©ataieiMi, F, fiahter mtd I. aesy in Jjg. Gh»a. |sj£., M» ^ 
(im). 



www.manaraa.com

lillftiri 'i»i &mmn  ̂ «<9iiei»itiiiSg 

$M tlwls* sî SSelss 
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Figure 1 - Absorption characteristics of an aqueous solution of 
potassium pertnanganate on the Gary Spectrophotometer, 
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Figure 2 - Example of rata data obtained by periodic scanning# 
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Figure 3 - Rate curves at 5260 A 

No. %G10^ %5l06 %n (010^)2 

1 .478 .250 3.54 X 10-f 
2 .974 .250 3.54 X 10-f 
3 .990 .250 3.54 X 10-^ 

4 1.923 .250 3.54 X 10--^ 

5 2.94 .250 3.54 X 10-4 
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Figure 4 •• Rate curves at 5260 A 
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Figure 5 - Rate curves at 5260 A 
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Figure 6 - Rate curve at 5260 A 
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Figure 7 - Rate curves at 5260 A 

No. %C10^ ^51% ^KH (103)2 %n(C10^)2 

12 0.424 .136 1.94 X 10"̂  3.65 X 10"̂  

13 0.424 .166 1.94 X 10"̂  3.92 X 10"'̂  

14 0.424 .150 1.94 X 10'̂  7.85 X 10'̂  
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Figure 8 - Reaction rate curves 

No. 
%n (010^)2 %C10, 

4 '"HIO^ "^5106 

1 3.92 x 10""^ 0.424 1.13 x 10"2 0.232 

2 3.92 x 10"^ 0,424 0.379 x 10-2 0.241 

3 3.92 x 10"^ 0.424 0.15 X 10-2 0,243 

A 3.92 x lO"'^ 0.424 0 0.245 
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Figure 9 - Rate curves at 5260 A 

No. %ciO '^KH(IG2)2 ^^5^% ^Mn(ClO^) '^'kMNO 

18 .4-24 1.94 X lorl .167 3.92 x lO"/" 0 
19 .424 1.94- X lOo .166 3.92 X 107 3.02 x 10"^ 
20 .424. 1.94 X 10 o .166 3.92 X 10 7 9.06 x 10"^ 
21 .424 1.94 X 10"^ .165 3.92 X 10"7 1.21 X 10-4 
22 .424 1.94 X 10":; .163 3.92 X 10"7 3.02 X 10-^ 
23 .424 1.94 X 10"^ .160 3.92 X 10-7 6.05 X lO"; 
24 .424 1.94 X 10'^ .157 3.92 X 10~^ 9.06 X 10"^ 
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Figure 10 - Rate curves at 5260 A 
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Figure 11 - Reaction curves at 29° and 4-0° 
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a pafpla ^my p?ae%itat« ms Utti iBterial was aot alutlai' 

%& asf ^ ma§xmm itet was faMliar to ^ aattef Irnvm^ 

tJi® prepertita wiS eca^®s.tti« rf tbi® mttrSAl mm •teftatifated 

siae® stt^ tHf'Waatim «i«lit a».#i»-^aea to poatidLattaf tfea 
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toAat® «f aaagaiwa®, «7f naittei' Mi 

4ai@ripti«B &e «sth®a sf pi^paieati« tisis itttaylal ©ta*ap®#p'®ai«i 

t® ih® pi?epai^i-. 

^4, Biff, S*|e IMIM (tm)* 
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Figure 13 - Rate curves at 5260 2 and 36OO Aj Mn^ O.D. obtained 

by difference. 
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Figure 14- - Absorption eharacter of  mnganese ( III )  iodate 

ccffiplex Mn(I02)^*'^. 
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Figure 16 - Linear plot of the mximum oxidation 

rate of manganese (II) at various 

periodate concentrations• 
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Figure 18 - Variation of rate with ionic strength. 
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Figure 19 - Variation of the optical density at 5260 A for 

permanganate solutions on sulfuric acid water 

mixtures versus the activity of water. 
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•alliwiiif » fe#at#r e«ai«#»|j»%l.©B rf' wwfaat## |lf) t® «iEi»t I» 

*111 <»«»• tlhus «ii4^ im tk® etet«tal»f 

.@f lli« 

!• «t8«S«f€ with *htA Ifat i8 ^mpMr^i §kmM hm 

pmpMpeA pmfBmbl^ i^m wmgaaes* la sum ml»Bm »t*t® 

smA »i«i|jir i» wigsti t« |>@i?ioaa'ti| *iafia»s® abA 

M0M «6s««iitra'ti®es* 

.ilifljBf 0mg'S0 &e tksim '(mp0HmM$@ smmml ftb^mmmm v@m 

ite®#rr«d: whi# »3t|}«rii»iitg wbi^ wtlgk% to® ©f tt 

iwt^m fkm^ Mm h®m itswiWi tetiiwt 

3.. Hii 'tjf tMai# s^ltJe «f »aBfMie#® <1II) lei 

%m emmmlmg km th« i®ei© In M#t 

1» lilJafi anft S# £, Jp#. .JS# 23i^ 
cam?). 
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m •• 

fe» ' •!&» ^ t&mtim&m was ral«i m% 

».ime til* -wHiiaaes# {III) ii® io aot t"la¥l# i» •q'^oag 

®it i»«k (s£ ani iawafe#®'^ m. tfe® ef tto® 

ttnwiA« @0^31®* nf nftii|̂ «s# ClII) «i#% Is® afplltalJle t© iiwi 

ietwatiatlon <af ^is fk^tr Metkofi ei«sii>.la#a tli» tt«« 

0# tpaetruphfiffesaw-fepie «»! p®ttatl«»trS.e iata f®f tli« fttrpes® ^ 

ebtiiiiliiing a i^lol wiose slop# t® tfa® anal)®? nf aBl«s f»ieat 

in th® ©«^l«ac. Til# t©ia%® e«^l»x altgcrptim ©liai'aeterla.tit® 

feav® lM»a det©»aia«i| figisro 14* a s-Jawr IMste ©lae^oi® 

iAfht 'l»t w®i f« the |i®t#Bti®»lar4«i wmam^mvA ^ iaiat# aetivity. 

2, fari@a@ e^saatrattawf «f iidle a©M were ai»«l as a 

aQlvent tm tfc# w»3^&mm il%t) ioiatt ps«far®4« I^litoria appaar 

%.Q «ist f®p ibas® a#lmtl«is whiete. lalgfet b« das««ibei ai teal®*, 

(20) 

The 0Mistmm -af tw# 00IM fhasas was wty afiiaal. &m 

appaarad iiaatiaal ia apptaraaea t© Mafwwaa (II) taiat® wWlla 

tht otIieT was a 4afk raUdlah ktmm, flia «is.t®»ee ®e «aiipi««»e Clf) 

ioiattt liaabaaa si^gaatei by Bayg ai^ tli® appea»Bffie (rf iMa solM 

phata afp«ar«i Maatlaal wilb liy fr@lewif@i heattaf 

hyii*t®4 ••iigaa»»« (If) mU* wttte a«M* Bw piias® wtla 

wh#» SkppUM to th® afewa aol«%l«a witti tteae phaaaa ©©axlstlsf i® 

aqatlltoi'lia alibis s© ©as^ositioa 4ap»es «f and this reamlt 

B« icfeaffar »ai E« i* S^mmk»r, g* Sh#m. 2S75 
(1950)*' 
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Pi'rt II f» SSSWIIiIffp MTIflff 0C®lfia,IIIW » mflflTI 

mmmf m •mmimE (ii) mAfs 

^ |» IKllitCSflQi 

Ife# (11) ia waltf haS' fe««n 

r«f«r%®4 as 0.5 gA^g ®a^ « ia8©»l«»^*^' ft® imriiiti« dt 

i©lttbility witlk aii. 

•©ti-ritr praiaet w»m tt«l itsoribtd. 

ais Ijiwttipitiaa was isitia%«d a# tie p#sttlt ©f ktaeti# 

Ktirti®# i» tkiS' laberittmy .lav«lvti^ 'th# «iiatiett gf (II) 

ia #@lmti€« emimiMmg IMat®# a# salmMMti' dt mrngmm® (II) 

iodat# i® Hater at wi««s tii^imtiopis is aq»©ia »0lttti<»i8 

potainia* l^ftt©,. •aoagimase (II) pmeMl&mtiSp a.®i aoiiwa elil»id« 

mem lOm haw h%m mmA t© «e8^ttt» th® aetivi% 

ftetlfitf proAoet ©ai -ttt# li«at ^ toliitioB #f wm» 

(II) i@a«t«* 

%• f, l«*wlsfe«rit ESB* $M*t Mf ^ (liA2), 

%. Mtt®, im* Mm* Qm*» C0# &$ wt (isfo). 
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Ml s©lmtlai« wtw pmim^ % ijplei salts euliSag 

% •wit«i» t@ ttta# suits in n flwiiE# 

i* Asi^i^tlBi 

4 wi^ & tiaip®isatte« taftteol • ,@8® im» 

lewei fof h&lm 4S®» iff««%iw *'fei»l^ arf agltatiaB 

mm pwmUunA ly ii«Mi»» rf « IfeBPrtJ. .«l«iE«,. 

1. 

S^«fel«« &i mm§m»-m (II) 'W«m im tw#»ty 

imt kcfor® s.i a«i 4S®« v^Amm «# tlitwa s@lmii«ii iia.» 

spprtiKlw^ly ilOO isl* sSitibilswiliig swlysiji^ 2§.itl# 

«llQiai@%# irm t&<is« tfe® jQiiato mm plmm^ ta tfe« 0th«f 

l»l^ mA im feiow* Miittals ii«r® itgals 

vilMfSMtt ^ ii']Ml.p(«t fk0 «t #«ei^ 

fm%nm t# iif«hla t Hiiis •«# taiBi» to Hail 

rmmmihiM ©fwlli'telsa ii«^ h»m liu^pi^a® (H) 

TO® agltfttiifi at •# asi 25® ClI) 

•ptr^arate aai petesstw 'Ife# frm i^m 

w-«m» a«@TO!it«lr ii#igi»i m •«»% &» mppvmimtlm mmt^ 

e«li mm toEfifw*#! to im»tm/ 

l^Wfwi igO 
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ill# aoiitiiaiiftf 'MgiifltM (111 #oiiw* 

iklwUl# w»i. a»lytisi.. ^img lyiyidMlwle a«M 

loti€e aii tliyatipf tos iMtm# ulilk aoilwi. 

Bit «f •Mitt* eldl«ii« ««§ fr«p. tii® wtlg^ts 

•«f th« ml% «i th« mtty ^s^ini# 'fli# alt^idts fro».%i« mlm%im$ 

mn%a.imlMg p^nwims. mr^ eisMiaei t© p®r®Mtpusst«' 

m®M ia smlfwte auM ®^<H?ii»tyi@iill|r 

ia ft iu Img^h @i 

f wilA m aimisM pmp»rwi %|* -liKfttiwttt fr«» at 

•iaMsrd B&lutim rf »iiigtB©«« (II| 'flu# 

i3i *ii# flare salt at Mgh la an 

itsllay fasM®i« mmmmm fill is4«%« *•# alwuys fr#g#at la 

f«Biia«.riitt® «x®t»s+ fl»' |i' 9i meh was wiilt a 

Rstiwia Rofi®! § pi .awter t® 'hyAie^&§§m im. 
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m m 

mm I 

W&U f» Ctl) luiat# 

f»api»twi SAASlltl' JUL • 

I© 
3® 

I® 

25® 
if® 

25® 
25® 
25® 

ai« 
as® 
25® 
25® 
25® 
25® 
25® 

45® 
9?^ 

®.0O56t 0.1310 0.00 
0.00621 0.1637 0.01007 
0.00625 0.2110 0.02462 
0.00751 0.2843 0.0554 
0.00786 0.3670 o.iioi 
0.00902 0.6610 0.4070 

0.0G65S 0.1407 0.0 
0.00694 0.1760 0.01007 
0.00761 0.2179 0.02462 
0.00836 0.2840 0.05540 
0.00896 0.3681 0.11080 
0.01041 0.6630 0.4070 

0.00474 0.U54 
0.00211 0.1688 
0.0006i46 0.2554 
0.000301 0.3335 
0.00397 0.635 
0.00531 0.192 
0.00560 0.1Si 

0.00713 
0.00854 

0.00688 
0.02213 
0.06218 
0.1091 

0.113i 
0.010305 
0.007-43 

4.03 

3,n 
3m 
l.is 
3M 

4.03 
i»ai 
3.m 
%m 
3(»^-

4.13 
4.ti 
4.1© 
4.43 
1.40 
3.00 
2.63 



www.manaraa.com

- 70 

0.007J 

-D-

0.00!-. 

aio 0.20 030 040 050 0.60 0.70 

Vll 

Figure 1 - Solubility of mnganese (II) iodate in aqueous solutions 
of sodium chloride, potassium iodate and manganese (II) 
perchlorate, 

O - Sodium Chloride 

^ - Potassium Iodate 

• - Manganese (II) Perchlorate 
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Figure 2 . Plot of log /solubility MndO^)^.? versus the reciprocal 

absolute temperature x 10^, 
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Figure 3 - Mean activity coefficients of manganese (ll) iodate 
in aqueous solutions of sodium chloride, potassium 
iodate, and manganese (ll) perchlorate. 

0  NaCl  @3°  

• NaCl @ 25° 

^ Mn(010^)2 @ 25° 
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® ^ i MnCl2 by EMF measurements 
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fwm the .«srf» by mism iwill-

Immm rslttimt 

4 (198 V* S - U) 
T" 2.303 S 

« (|) 

fbt 'iMMimii wm ml&ti»9/u9l9 im t«ffipwratimi swup) 

®f I® t® 25®. 

fcr th® r®a0ti« ((ifmttffli 5| 

fcCl%)g  ̂ • 2 I«>| (5) 

%&• ff«« tatrp- dto»|p lit 2S® »a« sonpttt®!' a® fsi»f 

th® f*l«« Sm fet«t tt® "wlm® ^itiaei f« ©utrepj' iiwt®g« 

«a@ • 19 4- a^«, liklmf 2i«t «»tx^ wits as 

tm toiai# aaft gssa*i3if ,th® i«si« 

mtr&pr ^ ill} i» th® ita® «® i« C- 25.f «# «.)• 

fiw stwiiart tati^F iolM iwapiati# (11) ieiai# Has #a3.swlatt4 to 

htt A%$ tatrapy miits. 

%. i. K« i» «»& f • ?• 3wiMt Jm* SttB. |M«) 
la, it8f cimo)* 

%• i. Mm tmk^ I. I*, 
Fr«a%if«*ia.|l, la®.., %9M, f. tit* 
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If« SSWSflE 

dt (tt) im wm^r at t0»pi«»itiQra» 

frm - 90® mA ta »<pe«5iw «f isiiw pettsfiioi 

t^nt®. mi& ClI) p«r^ara%e at 2§® 

ffe« aetifitjr MMOiuMS* (tl)  ia- |fe«8« #0liitli«®i 

at h&w INmm 'ftpoa • fli« aettiritf 

pT&&mX mA k»8t df rf wnapai#®# (II) l0i.«,i® h&m b««ii 

eale«lAt«a «s 4.33 x 3rt»|»itiwly, 
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