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PLATE 1 

pH AND OXIDATION-REDUCTION SET UP 

I 

1. ENCLOSED LAMP AND SCALE GALVANOMETER 
LEEDS 8. NORTHRUP 

2. POTENTIOMETER CSTUDENT TYPE) 
LEEDS & NORTHRUP 

3. VACUUM TUBE AMPLIFIER 
4. VARIABLE RESISTANCE BOX 
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PLATE 2 

pH AND OXIDATION - REDUCTION CELL ASSEMBLAGE 

1. KCL-AGAR BRIDGE 

2. NITROGEN OUTLET 
3. GLASS ELECTRODE 

4. NITROGEN INLET 

5. PLATNIUM GAUZE ELECTRODE 
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l/an'o+ion of Oxidation Pote-nfials of Soluftons 
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8dln%ti3&  ̂ the pH î sia  ̂ that i8» MtlHg. aoAiism 

•& pil is. m. m mrnlt^ a M0m-
@3l4amo®i 

biis of #t s©ai« 

%# |.!i» ^^sults ot ^^:gg|#a, -«*€ fils&l© |2f|:,, 
aisy state m. f&lXmm* 
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'gte »©pwg«î ® # t̂i®m fiot 

tim mttetljoa oc 0f oiaoi!«tiiius-f 

cio# m&tVm} 1 '̂ #1 



www.manaraa.com

m *. 

wi%MM tim lijiits a liaeair ot 1^0 

 ̂sat p0ieittfa3.« 

TMB ®c|«ai;ioa ir©^4 hm® '§rm%lml tm 

.mrnk AMmtriBB m lanttdrles. 1& tMs mmm ta» la-

m ia4i©a't#A hj thm mlMttm potaatiaJL, ®&©uM aot 
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FIG. 12 

INFLUENCE OF CONCENTRATION ON pH 
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pi?@®®iil; m vmM&m<stiM%&^ fsM# HCX •pmmmim %1km&> 
ti«r mm BMm is fi.̂ i?@ m*. 



www.manaraa.com

FIG.H 
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^m^m pmm-  ̂aaitlfieatlos a# Im tiie *w«a m^hm-

itfcsi?' investigators att̂ f«i »^©a«. f̂ lf 

tea 

lt« t&« a t̂lv® % |«s®-

lag a mmm solution trm. e, is Vtm 

scflmtloB «t tJb» tst sta t̂eM aatliyl 

tolntiom i# t* "*r* 

Uomiw&Tf t©es s«t tk® ^omt ©f a©tlv» oxidissiiis, 

(HOei) at %hB |S «t it 1«: 

HoIwwAq {1§| tos A#"r#loi>@4 a of 

a«ttir« ©hLl02?ia@ by the oxidation of E«F©(GM)», He foiilii, 

Mmrnm  ̂ t3m$ mm wm ,̂ ffcr 
ast tftttft did not raeasxire exolusl-̂ ely mett?# 

W^amm {!) lias Am t:b« .:̂ €ati©m #t 

omm^  ̂ m a t#st tm mm$m: tm mmtmw* -mmmm, 
m states tl».t %h» t̂®st faila |» tlh#. •«#•• 

?l̂ »r C4©) fe« th# mss of m. %«#t tm 

Hmm mxmtm* 
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•m m 

Wm3Lvm§& (15) has dsTeloped a method for tto 

aaal̂ i® #f aettw ehl©3rlae with metliyl Grmmm* his metlioli 

#0wl«%s «»entlally la titmtins the ehloria© soluti<is 

m ©taatost o»î e salmtloa natil &£ 

m»mm !#• ha# tliat sf wf&yi. 

soltt'licm -*#i «f©m t̂ . sf««t wit& th& 

aetkfa, &«*• t# tet#. fa@t Ills 

i»©q.«ir#® ii»®- mtmm. fm 

ai» i« t© . til® 

Mwtat aetlv© dhl<»liie at aay tim#« Howerw,: %% 

'msf̂  imMmtB the rate at tt&lari»s? mmih* 

mtei® ft »% m m. oxttlalag ag©iit# 

wt̂  imly #a0ill «a^^» «f « i#s. p»p«». 

®i. ms4' i» i»t«ir stariliMttoa# ^©n 

pm^&m »®» triai with ©mcli ©«e8»t»M,««s- as rnmm 

in #&ts f̂ talu aiffiealtias '^» 

%»« srti' as tiate wsM p^ t̂ewly as mtll mm mm 
wt» t0 ̂  msattam#. s^e« a» a@ii, teas© iatt̂ *-

ast %hm «»Imtioiis wm  ̂ la t̂ m %k# 

'iai# 'to-w 

ef «#IL#SP- In this type of" t©' %« iW# f̂ t, 

©rlgl»l #ol«r w« Qia®fel|r oxitis#« m 

y«i:l.(» eolf» itnieli was %Um. oxitl̂ m %p e©lorl®as« m.® 

fellow toior m wmw- tm^Sm :Staai»  ̂
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tfcmt mmw&tmm wm  ̂ ©s»^» w®# 

f&iĵ ly aatisfaetoî  altliou  ̂due to it® low soimlitiltî  

a tm .̂ toliw- 0f tfc« w«%:#f seltî loa ©t tbe tf* m€ t# %m 
®tt«i tliat %h@m wm a a?®stjltiiig i« "mm&ttm* 

la as. mftmrt t© a suitable r©«g@Bt 

f r l ® 4  i t -  % s i »  f t l m t  

soaita. m>utA "bleaeli, stmiHs m. 

Mmm with. tMs im- miM m& 
wm f@wi: -sattslfe©t©:ry» tM-s wm fQWsO. m% 
t© %m- t$m% i» mat a p»« .̂i);t*at© t# |».. s@lmtios»= 

of mmvemeh^mm: «.»«€ «« tk# **it0 

solmfelft" chao® »e»ssc fo^hgari«jg2art wa) ,. 

mmfwta .̂ ̂  ^moA 
Thm Mll&miî  Is tM pf^ste-ft as to 

l!®tetiit.il» tl# rat© of ©f a#t®iiroelix»oms 

Of sMl^rta# solmlilom wm 
•plm&i. im a. giass stoppered (i©4ia#| £la®k «liiefeliasa preTtcmslir 

-em^  ̂  ̂wllii. -f̂ - ws- î M$m wms aiitei. 4 

@»#* -of .sQlmtioa (000 S§0 0.c» H»0)# 

-tti, ti» w«#- mte€* Tk@ flasJc» mmm T©tat®t to 

«i ,l»ti»t# mA: %hm wl&mM ia feî :im.-* 

Itex* !&& aolutioa w«. ff©par®i la 

mm itaw: solution hmixm. 

t© 100 mntim%®m «f @oMa®ti¥i'ty wm4©2^«, 

Affeajr a teflait® tiM# elapsMj tit# :©#!.««•. 

,ti»» Wi®«- #-«if t# tiift W Mmm -of « •@ol«i!iiiti« 
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^ '©1 

mik Lmh Ma*. ««««# 

& attaftoeat jctewel .«t i®* s©96|* 

f%# wmSiMm tta» tiil--er»ls 
: 

ast tl». at ltt$«rrai mM tm m»k mlu t̂on 
vrnm tafc©»,. %A I tatl© #f  ̂aas«.̂  &f m%m 

i 

yi«siSLi^. tm ttet ©f tl# »[feaiitet mm oalTOlst#4 hj %1m 
foxi»iula given by c^eott (38) * 

gapar ̂  t/gjit j *• gtî t og îyaiyt 
'  "  • ^ ' • • • • • ^ ^ - • • '  o-er̂  of mMW  ̂ m 1 '̂ '"fee. twtf#! 

i 

m« t«%|« valu«® at Mfferea* fm 
at 'IC©  ̂ p •?#».' Caetiw) at v&rl̂ ms .ftt 

•0l:w« im ix. 

.ie 

mm Mts mt© ©f• 

MM mt' 
®: 

at s@© f *f*m« 

- sylaii 

mt fmi&m i® "f^ia'@« 
' . •'•ate..^*:!.:. \ ' 

t aatSu &t t 'WM m * • '  t 'SmBM !f &f : Mfi® at : 
M. I iffies 1 M Mmwm. f 

i..̂  i 
i 

6.*fs .1 
1 

t.»4q i 
i 

iaf i 
*• 

i.»® i 
. t 

o^mB 
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om4« 

o.ml 
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t 
% 
.1 
t 
t 
f 
i. 
.1 

i 

I •« • 

0*bf® s 

oa«i f 

0*̂  

omi 
Q,m$ 
0,190 

o*im 

i 
I: 
.* 
# 

I 
.1 
f 
t 
f 

x. 

o-.»a 

o*Bm 
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t 

imia. fe# iii 'st mmimim 

im la IMm 
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fablt iXI 

slli''it  ̂' ,s •ti© at t batlo at i 2®%1@ set 
.  ̂ 1 hcnir 4 lioffip® § ko«w •» f t 12 
"m I • 
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f hm tlfeat 

'#f tli« ratio is «fc liusar flinetion of time th© 

fibst &«bp* if̂  » ftos l̂€» tl»% iftt sw# tiw tte jji 

tuta til® s^atl̂ nsmp fc@jli:. teriag tli© fiirst tew. 

HowiWij", mrts^g otlier my te® i-»rol¥»ft dwing tli# 

e tte: 

8» 1'5 it liar Isa ttet tto mj®®# 

0t t&# wri«iie s«i«mo» hat© &#®m #î mpelst'ipi't# 

mt wma woala m*# '%#«» meaali#! t# s 

water wMt« SQimM«ii». Ia tfeis imjm®* th@ tla® ia 

if#. 

Is, S:jl ia flf*®® tl« tis® t® 

t%® %©• m wat@3? wMt® TOj.ati©B for tli® f̂rntrnkB-

*&«« p323«leax soast«ait9 ar® m tal̂ lat«4« 
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«" @4: 

&t Pmta fw nt iftt f*p-«a# |«t|*#,}, 

s« t>l©a^saiii»t« kiix §9 
HOCl sloo p«r s|>#r @m% teet-

1 • S 1 # 

f«fSs .*> 'W 0^gS§0 ••#• •m. • m* 1 
. I : 1 . f 

s»ms fl»© : 0.*f®8 I 51* ,48" #•  

t I « 1 
€^mt 

••* 

f4,g ••-
«' 

# 

0,7678 : 
» 

55* ,S&'- S: 

•?f,*:# t 0»?ff« 
I 
t 4g» 

1 
1. 

• 
» 

* I- •| 

^»mi 79.0 1 o»?as,i t 40» f 
•i-« •» 

• t t 
6«4§s Bn*z s o.aom * &* s 

f .•» it. 1 t 
#*3Ss S6*0 * 

* s ,4S«' t 
4k. •* It 

» f t 
6#XfS 91*g 1 o.mm t 18* t 

1 $ t t 
#•025 1* « o^«s 1- IS* i 

f s f 1 
6.02: t #«SSSi- t 14* ,34  ̂ t 

,. , I • 

, 
1 s 

f4« 

14» ,4S« 

jy gtffa 

Is Wl^m le Xm BhQ-m tim reiattoasfaip 

oxitotiott am ttii# t© X% 4# 

till# s«imtioas&ip is a :itewttoa« i»,». 

%li© tiio» %l®a©& XOO pes' east ia a lltt® f̂ etiom 

df tk# aadtotios pot«al;tal. It m %!» ©3i,€m«-
ttoii p©t«tla2. mlm«s of 0»iSt0 O f̂SSS te ii@l firtH m 

thm lia®#. A «|il«flattoa ©f tills Is that tkt»is t«! 

solutioikf• fs 

tl# ist® #f' #s:itetioa Is ## slow mi tl# #3:trapolat©  ̂
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valtt# ae large ttet tie mimes aml̂ m :r@Xiafele. 

fb© #fe«rfmtiQa is «# iat®r©#t' «tl mm*̂  

ttmm fei» work of lais j ilir® C3iJ w&o laas demonstiratefi «. 

r@iatlo»s:h.it bstw#® poteutial of a platli* 

la a. soluljiofi of m. liy^d l̂iloi'it© am4 

#eitst«t tm tfet tt«0iori«ttoa s©1&fl orsega, be stat«« 

It, Im. p»stKl® to titet Atsto mm. 
3Rigttlat'©i by Mfiition of a#ii or sOMIt tih© ttse-

for de©olo3?t.mtlon* Els wtJ.! %© t# 

timt 6f toleaeliiag of 

amt* 

is 17 .1* ifci*, ̂ fwesxlr tkm ̂  mmM 
»i4 m pxott̂  

xst !« ««t» 

It Miy i# »at t^#. ,»t« of t» m 
of thB f« of SOGX m 

aem |hc^x|.» sit t#-|xxttit»t« 

ttel ta -tea e®s« of tfc#  ̂ m&ttm 
t# ih# «ais®c îat@€ moleeule* 

mm pmmwm» smtf m.. 

%%&% m digest »^a3?is» of bleaehlEg tlm tijw 1?@.;M33L 
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AT 

500 rrm. (active) 

temp 25" c. 
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--lb!# »§'!•©€• Wmer&r̂  cerlitla î ^mm 

fe®. as iter tvsm ^TmtmB tei&* 

x». 1.3. tt wm '̂ mm a®** 1ifca% la. t&® wwrn '̂ 

ti*m S t0 f tfe© i,i» to .kill p»y e#at of te«ft®3fta3.. 

sf#»s ma a lltt̂  f»ii©t£oa of tto .itt 

&Xm f0ip tMm MAmttm @t tm kllxibg 

tii»- mt»«» m m tife# aimiiae Bim of %!«•  ̂̂ mm* 
la 'fî isa® 3.'® $M w**. ikss iM 'wb ssw' :irs8ig<8 

tiw t® 4@®0l»ls# .l« «!««• a 3.t»@8t 

•@f #sttatl©a. tt*. laeolq l̂̂ #. 

•etea» -mA th« ## MIX ft pey &mt of t%m Metarial 

,«a®.; linear ©f tli® imit» mmij, 

©jstAatiom ©:̂ r»asM Is voJltis. Wmm ft 
i»t£o-al r©mso»t̂  the two ti»» tmt®Tm %#lag M rela-

tions&lf %m « #««« futsbtlall !«#• 

linmm 'ts reî «@t t«> cm© aii»tto.®r« It »uffi@l&a.t 

"falBe® mm awilable and the aboT© relatioasKip found 

to i10m #^#î tosatall|r tie tl®® ta 4#eol«yta® 

s&eaM tmm a twaaaastal fea«is for & t«t fer aetlT® ohlorlii®. 

©ffieieaey. 

î ». pmMm my m tmm mmmm «»ga.®. 

tMt f#-jr @t fcfp#05aorous aeid ir"###st #» 

imlmmlm^ Sit tlm 

»t 'Wm 1l» MM, tt i«f rf *!»• l«»i' 
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f# i@ lia«¥' î actloM of t%m p@r ^mt 
m maiissetlatM 1h,fp»liloiws aeit. ®»3S Ixillfe time 
*s* •dips '̂sbs ttffitt 's*# imsî yt 'fcfc# 

iatM isoleeule.. .fe©!; i»o.ttM siib-#teitlat® thm #o»©l«sl,©a 

ttet tk# »*«• #t a6«s0l<wrS.«tl» #f %» 

tal# •% .iiitl.tgfcs,ji t«tt f©r fttalottej. 

of actiir© QhloTim 

1% .fcs®- bssb in p f̂t# ifsifc sfcs 

©i&l, of life# at ito mm 
•Jki I 'If II ifrii ilP -—•—- ••-•• — - **• ••:->.'fty Triiiitifrr- mttii - • • •• •— -.—.^Ifc—• ufc.. ^ j f c . ' j f e '  Jitir"-'—' am.. ilSt' T^Tt ii''"t •!• iii'iiiainV m i -tf #Hk 

5®. .©it 

•#»» wta# mm ofc«wf»t 4» to nf 

mmmmtemmrn At a pH sf 11 *3 a BOO p..p»a* iaetl'r«| seXmiioa 

#f' (igitbi: tl». «»«  ̂̂ Wsk 
0fc3i«jwi»®»f I a@6#ioytJ£®i« i» ̂  '̂ m»m ©t tte#® 4t «t.. 

« t 3 p y # x ^ f % &  W m  % m $  m m  f ®  ® i s m t # s  a n i  m  1 «  

s«  ̂|». tte 1# t«. f i «©col-. 

lia#- slbims iwl8bswi@#i. wttk tef̂ ^aulo hy®#* 

îs'3^ 'iMi'ifcia m"difa '<n <h 

1® lw»® pmtfl̂ asly .g|piftiktjef» oxltetioii 

©f Mfs^Mo-arlt# «i- wltl̂  Clalear^®® 

•-«•• at tUm »mm mmm^Mm am at tli# saa# ffi., W« 

•also t&» '*3 -̂ :iittii»i»t m%wm of -fefe® listoi*. #f 

th# p©iitttw "i# la. '«l« 

aai tfp  ̂ (c»1|m« a# «f 

mw teawlitiii' #f mm%am 
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m .,90 * 

It s solatium of 

«t m  ̂ef .f*© *ttt mmm&--' 

t̂smm a lite &f Cli2.Grasl»  ̂mt 

a ]̂ i ©f f will €##ol03fls® It sXiWly* 

t© ls« is presmt m liff̂  

«©li, to p3latiTely lo«g time fim 

ttt« to t&s slow «f attiw mhXmtm tmm Wm. 
Ifeis giv#» mm- #t 'Ife# 

 ̂to siis t̂mm fli» mtm, at liilnfe 

the Sfhlmiim is lifeewfeet fw« Ite »©!#« a-ol is thm 
mm wmllMmM to a isfialte at tf̂ . i« 

Mil tentorial specres* 
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liMmr srslatiojbsmp |s sm oxiteti®a 

fcs# 'l̂ a t® %&M fm la mil tl® 

im thiB *Bm mmm  ̂

@aim3at«t %&  ̂ . itet 1@» e«fe0fa  ̂m® jk 

wait̂  tlf«2» is aa appTOiciimt® eliasge of 0»1400 wMs- t«. 

©3sitoti<«i p̂ teiiltal $&!« llmar reliattomsmf ^mm 
mm 0r» thm ®stir« |fi raai®* a»- liait# tto 

jpslatlciMltip i« #ais:taat a» 4rt»»a4a  ̂

Im sll »&e%4ow ©:rtt«ti©a o2p 

tw# •#»«-; ̂ mm piar* hittar « 

Tkm Qxli&tim m displ.a^®€ ^ 
#ia#ri»s wm ©alf «# « 

of t&it lateasltf £a0t®y, si».t3»' tlw a t̂iv® 

«kl«i2ifi»' t# hmm fmry littl# rnttmt m.pm wlm# 
tte a©telop«|» 

MMmm Tmm pmmnt^ t# iiiwtimt© fast 

tiiii *li» A i« 1  ̂1  ̂'§mmmm9. 

©f is I&® wmtmm* At tM ««# pH s»i 

t«» , til® ©^aa-felm poteatlal i# aiotmmllj i»all©y la a 

tioa of 0*i wlar «f@ais« ohlwiA© *̂ Hwsrer̂  if t»-

of 0toil̂ riwla#-̂  wdp® liaiftog tli® »mi« pa aad t&© mm'-
.i6o€l« wm 0M ,̂g.. 'tto ̂  of this, w<m3.t l». 'teipeaaftt 

»« a rssulttf a ©xitoticm 1® 

obtala®d. 
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- f 2 « 

Si© foregoisg point illustrates tM fmici tl»t 

potential ml»s ®tiottia ttteimiaet is m 

m wi' 
hiat. li£®» ps'sflo l̂y b#em stated far tit#  ̂•«€ 

«ti«l4»t. ]e@i»ttoi»&it &i mw ̂  l-Jto*' 
wise «rteBi'«€ tm iwlttt« Im^^si# #a|:«tiw • 
fhm poteatlisl t(xt minima, a» ,iiw  ̂

tm tm'- mM^^m 
si@ttlfi@s m ^mm #f• •̂ f3?e^»t«sr' o.foo wits l̂i. 

Sa |fi !»»•• •ft- M* mmm l». t*# «i2r»s 

aalae-t wltte® tliat tlte# exltatlo® p©%#atlal tajrt@i: iwt littl#-

wlt-hi til® MmmmTf ia. omrm tor esleim. -

:kfp«lilorite, a is mt̂  im pwmmMm 
10 pmprnM* (eatlwl fa MOO p^p»m* f.sttiwK fMs »f 
•%t- 'i»i% 0g i«ay| fjt sslswsslil;-

of 

s©ii« :î <»tiio^4t# i». 

•«»•. %l«t of t&# ©alet» ««!,•% .te iisflssjet li&e 

tim* Bi® oxitotio® pc*t«tial valaes and tlm »3.-̂ p® vala© fm  ̂

th# so€i«a tijfe ai>|>»adaat#ly %h.& -its 'tm" tlw 

«a3.@im Tti9 is &l is1?we«t mimm %% tma® t« 

illiwt»t# that tte two liaTi»g tk® g^mmX t&mxiM 
imiim wm slslto l» mmtff 

% t® 10, it W^smm m$Mm  ̂

ii», iralttW: ©t $&# «sf m#Mir« 
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93 « 

&m "wmw Si® wrlaticm M 

,fa t̂.. it' •!««» til# afetllty sf 

(01*1 to ]̂ te©ly» aut tfems to few jb:̂ 5>@«s&iare«» 

a«id choixl» is î jtt tto #f itorf. wi'l̂  

tlfet @kl« î3a« i& a î«&©i to tii® (H) grotip. as stmn îk 
of tms îsft'im mmMms^ m t̂ îag ufoa tmif w«gatitltr 

"ib# |b:| lihis 'hii®bw# 6s l̂.«® l̂sa !>##&'. 

p? .̂©atefi to mmvmt fm %lk# wt4« ia tist mateip® 

.©r 'tMs mxmxM mi. 
btw %iQ %h0 tmt tm-fe lii#  ̂a»d o3dldatioa 

-mm. m XX-mm ftta^tioa for thm ©oap«M# msi#a, tow 

%^m if- tk« js  ̂m hsit 

t&e "raltt® of om mnA t&® mlm fw 

iMm giimit» .t̂  pi t̂ : 

be stated: 

 ̂• ms • % 

f#f 1 C îsidatioa |>otantlal) tte #t*tS®m .®tet:it4.s 
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tet® stom tfeat tfe® 

%i«|, t» MM ®9 9t' tto-

•mm- m. tmM%%&& Mtm m |i[ #f 7. «ib®# t&jf tm» 

fasflatioa « iomhw stii:: mr to« hy 
•fetet til® ©arte® fti©adli« #f mis- mmm msL^f Mffe»4 

#o1.mti©m! t# %^<s» mjy© â it, mM. ttes %b»- ttm wml& 
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tifr s«mi©mai mt ©ffirtato liisitati&s»* ' fM 
^rn^mtmem-- mm. #1% tiim mm ©f 
m- .̂ fts thm -0, potential 

tl» cialr »rittwi#fc* 

M «««  ̂ m ̂  
•fcial * m m,. ©a^Oawtiom tea-

-t# 'sg l̂sitt sibb" '«a.8siî  ̂ tb tfcs s#3jts 

*î  aetlw elixwia«. it hmn ®&o« if 

is mt® %%&t tife® a@tiv© kills tii# 

@@li fey «tee» m ̂ mm «f is» 

piw^sa i# af re|>la4s«»at 4#w ,a®t 

tswliwi: 

®le o'b»@w«ti€® ttet tm# •|la@ mil per @«iit 

#it« sp«e® is a ll.a«if ^mttm of @!«at 

M9l€ is of It wiiaii t«t to s&«w mat ISi# 

«tiw i# W»  ̂

%im m thm aim,ia# @14® m&j %® tu# to 

laafeility ©f aal̂ talslBg a iio»st«at jS 'Wltt#* ^mm wms&  ̂

0we isrea-fliit wtteoto of t&» 
st»a îi <af smsly  ̂ thm 

#& a®t 'ii© #f 

ti» %m mttt̂ xrn^w* 
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%mm mUmm  ̂t# M m Mm& fnmtxos. of the w 

aei€ Mim ̂  f • 

'itei' stob -a^sssie^  ̂ -st i®isife-t,s0ii. #f 

wt*  ̂tes steis. t® ft limm 

M> Trntm ©f i* m. fwmMm of tM 

mS HOCI. p?#s»fe as thm mM |SO01| • 

%B* M'  ̂-iwte -itow,. tl» tt» t# mm. «t .©  ̂

 ̂ l»ist®»l«l ®f«»©s %im t© mtmwm%stm$:. 
mm Qt thB Miistî a a»ft tto 

stoalii to# a fvumti&n #f î t&er* 
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fiMt Itittea. p. 6f • fh« S@*, i®w Tsrk*. 
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