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U;lflIJAl Standard Electrode Potential 

.:. '" , . "" "'... '" '" 
., lUW1'ft~\'lf\M1fJl\111' n1 :::1Ji] 13111 fl'lr;;nn~riaVl 

"""'",,,' , - .. "" ,
lti'YIl1UlU \ll1J,'11113 ., '1 t11 um11l A'1~V11~V1::: 

... '" 'I

fi~nl'1~A'1:::V1nl11H~fJf]U'U1, 
"" "'" "fi~nl'lLA'1:::V1nl11~~f]f]U1U 2�• 
'" "" ... ,

rianl'lLA'l:::V1V1Uf]\~'U 1�• 
... <" .. , 

rianl'lLA'1:::V1V1Uf]1~'U 2�• 
0. ,' .. I� 

fianl'lLA'l:::V1\11UfJt~,u 3�, 
"" <' """ 

fianl'lLA'l:::V1~alnl'~U'U1• 
.:. <' .-"', 

Nnnl'lLA11:::V1~~lnl'~U'U ' 

co. '" " 
rmnl'lLA'l:::lttI~l'Y1Ul'U 

... , " 
rmt1111LR11zlttlalY1U11U 

"" "..,
~~nl'l~A'l:::V1n~'u 1� 

... .....'Nanl11LA11zVlnIJ1U 2� 

fi~nl'~tA'l:::~U'U 1� 
...... ", 

Nanl'l~A'l:::lttIjU Z·.. . ,
Nanl11LA11ZVlVlfJunlU'U• 
Nanl'lLA'l:::~V1f]UulU'U• 

'" , 1;" 

• 

1� 

2� 

1� 

1� 
", ... 

Nanl'lLA"~~Uu'YIfJ'11nj:::L'YIu~~,n1'Y1u 

'" " ...'Nun,'l ~ Ajl:::lmnlJ bNlil1n 

... ,........ ,� 
mmT'f1LA'1::"n,1,11J'lJ1::fiIlJ pH '7 1U 1� 

.. .."'........� 
mm,1d~A'l::v1u'11J''lJ'::fjllJ 

.. .."'...... 
fmnl11~A"'jlr'VIu'1lJ"'j1J'::W1J 

~~nl"'jiL~11~~~U1J~"'jwiu
• 

,
pH 5.5 1U 1• 

pH 5.5 1U
.

3�• 

1� 

(~ 25°C) 9� 
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•• 

• • 

, 
(3) 

d •
'f1:111\J11 HUI 

"'" ".., ,,3 mm,jl LF1"t:ll~1J1.J:'~'u 2 ~I• 
"" ";t ,Z9 fwnl11I. F111Z\l, ulJ:::::'~lU 3 "'J 

, 
30 '" 75~mnljl LF1"~"VI~1JlJ:::''tI'U 4• 
31 mlnl,i ~ --

• "F1'Il::\H1UIJ:::::,'tI;U 5 '0 

•• , 
32 rlftnl11 LR1 1:::::~~l.I1.I:::''tI1U 6 ~9 

• ,
33 fmnl'~ ~ F1'l:::tl L\Jl:::lu 1 31 

,• 034 mml11 
Q 

LFl11:::::", ~ \Jl:::::1U 33•• 
"" "'" d '35 fHl nT'il ~ F1"n ~"'U"lI::::: ~ t1il ~ l1Ff1U 1 85• 
"" "... .. ' 036 flflm'l L1'l11:::::\HJ,"W::::: ~ t1il ~ l1A1U 87• 
'" "... ... ,

J,'" M~nl'l~A'l:::"'U"~:::.t1illl1~'U3 89• ,"" "...... ..
38 N~nl'lLA'l:::"'U"1.J,u':::::~1J pH < 4.5 ,u

• 1 91 
'" ........ .. , 

)9 N~nl'l~A'l:::::"'U"1.J'U':::::~1J pH < 4.5 ,u, 2 93 
'" "...... ..40 Nnnl'l~A'l:::::"'U~lJ'1J':::::'tI1J pH < 4.5 ,u, 3 95• 
0

-11 N~nljl~A'l:::::"'fin'tlil\J 97 . 
42 mig) \Jui"-J'lCllif11lIl:::::n1 ~~m~~"u lUililA Ll1Utlil\JU'liJU ~ uuYlu"l 110 130 

• 
, ..I '" ... , GO .. '" 

43 ~L~'iI~lJiJJlnlU\J~'iltril\Hn,!"I\J ~ 11 ~ ~illJU" 'iI"!. UUtlU ~ "riln LAililuVliJn 131 

44 ~~i'f'il\JlJiJJ1CII predom inant ac id "L 1.lIfrl"iJ11ii.'fl~1\J '1 132 
, 

I ..... " "" .. ..

45 U;lg)\lAl~"'&1JJ'h'.l.ritlil\JlJ·nJlCl.l\ll::nl (Pb) nU':::::t:I::::: ~ 11'11 (t irne) 133 

-'" .. ~ "''' 
t1fll\lfUJ (t emp) mumi'f91\Jn111 LA1 1~",n11 OVlOtliJ 1" V1!:Jm~LlJ·tBi'f1 ~ . ,Q.... ",,,, ...~'" ~ 

, t"!:J:: L1,n rJM'l1J1J \'Htll't1:/1m"''1n~LiI'I11"l1J91t"n1 'L UlHll11flM'l 

i1~lti1,~un1tUE\J i~ 1 

, "" '" '" .. .:. ...-16 ~Li'f'fl\JA1i1V1i'fJJl'l'Untlil\Jtl1JJ1C11'11:::m (Pb) nU1tl:/t: b11'11 (t ime ) 134 

tIOMnii (t emp) ~~wt~~i1V1-.;n1"'jl LFl11::\4.011C1V1C1t11J 1" 'tI1J;;1~bil1~i'f"'j:;• • ,, 
....... "'... ... "" '" '"� 

'~I:/t" L1,n ~M11J1I ~ 'Htll'tl:/lmmn~~i11Vllll'1l~nl'L UlW91flCVPl 



,� 

p 

•
HUI 

• ...... ~ .=. .:. ... 

47 LLO"lYl\lFllflllfllJh"ULitlfJ'JlJ'.IJlrurrl-;:n1 (Pb I nU'~l:J:: ~ 11'11 (t ime) 135 

, . , 
~~I~Uln'tlJf]\1	 jU 1· , 

48� 136 

,� , 
~ -"� ... - ... ~~... 

1~1:J:: b1l'l1 ~M1IJlJ .)«m~1:JlniJl!l'Illn.J''lIllJ91t:"n1'lWjiJl'lnnr~ 

lJ~I~Ulnj~0il~ ~u 2· , ,, ...... -'" ... ...~ 

49 LUifl~Rl~milJl1"UfitlfJ~1Jj.IJlru91m1 (Ft) mJj::;1:J~Llrn (time) 137 

tiM1IJii (temp) L~iJ~m~V1"3nTiiLR'l::;linT)rj'flClLll:l1"~l:J~hmJ"'iDn'i:: 
-"'..., ~... ..., "" ... .­

j Z1:Jt' L1~1 fJMlfilJ ~ HfJ,.,1l1n1nl911Lbllj\llI1J\fI::nl 'l. urm91nrur:, . . . , 
~\ln'::lJLI\I 1U 1� 

, ......... .... .:. ...� 
50 L1~f) \lA lf111f1lJ'l1Uritlil \IlJ"'ilJlnll'lt:n1 (Pb l fliJ' tl:J::: ~ lftl (t ime ) 138 

..� ..'- .....=. 
~MUJlJ (t emp l� ~Ltl::LL;1f)"3nl'l ~ R'ilZ1tlnl'C1If1ClillJ 1" ~l:I\f11~l,lJjiElj ~ 

~ ~ .-... .:. '" ..... 
"i :mn lGll ~CI!VIIJlJ ~ HLI"'l:JlnjCII.m~~lJ'\llllJ\llt:nl 'l ~tlVlflCl!'l'1 

, 

51 ~Lf11i1 ~1~Hilli~h.j'HU5Df] l3t1ilJ10l1'lt.nl (Pb) r11.Jj::l:I:: L1~1 (t ime ) 139 
A� ...- ....=. 

lIMl.....,lI (temp)� ~~l'lt:bL~IfII3n1jlLA'I:m:nl'iO~C1Dl:I 11fl8~nLLlJ,mljt, . 
,� ,

"" -" .-... ....=. ... .­
'~l:.J n Ii'll ~{\!lllJlJ I, liLIH1:JIn"iru\ll-m1Jj~nlJ'fl ::::nl 'l.1.mfl'llf'lrwt , . 
~ULIlJn't:1Jil'J jU 1· , 

52 I,bl1lf1'JRIl11tli1lJWu5t1fH1..IilJ1C11.'1I~~1 (Pb) nUj.t'8::: ~ li.11 (t ime ) 140 

f1rnmii. (temp)� ~Ll'lt'LLfllfl'1nlj1bA11:::~nl'Cl~OLl1:J 't"fJU.fll m.Jj ilrlj::,� 
""..., '-... ...

, 
"" .... .­

j:::U.t'blfll ~CI!VI~lJ ~HfJ"'81n'nl'1l1Lrnj'1l1lJ'1I::nl'~"V1nnM , .' 
~uLll.Jnj.t:lJD"3 jU J· , 

53� 141 
....� .... ~ ... "" 

£lM1nlJ (t emp)� ~~il ::mllfl"3nlj 1 LI",j 1::\1nljO'f1C1ill:l 't"'ill:lVll~LlIj m1,::, . 

~fJl:Jil18nl~VfJ1 1U 1, 
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, ... '"'.- ~ ... ... 
5-/. m'l'il 'JAl{lV.;,1~HUi'itrtl\liJ1~.rK\!\ool:::n1 (Pb) nU1 ~U~ ~ l>1l (t i nle ) 1-/.2 

~ ~ ~ ... Q 

i¥\'11QlJ (t emp) lIrlt: 1j,~flllnl'llA1 1 nml' n~lrIt:11J ,- 'ilUlil1L1lJ't:I!"I,::: 
, ,

""... ~... ....=> ... ~ 
';:'U~ Llill t:I~T1lJ LWt:l~Uln,n!~ll,~lJ'l"'1llJ'1I::;n1 '~UN'Wlnrm, . 

,• ... ... ~ = ... ...� 
55 ~L~~ \lAlflVl!"l~'WUi'itJ'illll.l'1Jl(\1111 ml (Pb I nlJj .n:!.!:' l 1;]1 (t ime )� 

il'V1MJii (t elnp) bHl.:miOflIl nl1 l LR11 ,n:lnl1nfilflfll:l 1 Vlm~lLblJ'B;j1';: 
, , 

~ '" ~... ... -'- ... .­
j~lJ::: t liill fl~T1lJ ~ Hfl'HinmC1ll'n~~lJjI1l1lJl"'1::::n-J ~ u,mll11nMl, . 
~ "'." .. 

bUD~flOflnj::::l~u~~,nt~unjtlJ'iI~ 

56 \,~;j~ IlFlli'1'V1i1JJffi.tO!lfl lllJ'i~lC1lI11 ::::r'h (Pb) nlJi:::u:::: b1\11 (t ime ) 1-/.4 

flMmjj (temp) LL;I:::'LlnilllnT'l:'1 LA1l::::~nlj'WlC1flU 1'ilU~"'mlJ'~rl1::::, . 
, , 

~ '" ~... ....... ... ~
 

, ::::Ut:" Lliill t1n'ViT11J t 'H'iI'HUln1C11I111~~lJ'11111J11I::::n-J 'I. WHlVlflM1 . .,� 
LtnIJ l'l~tnn1~lJtlll
 

, ...... ~ .... o!, ... 
57 ~b~lfIIlRlfl'H~1J'WUt:il:l'illllJ'lJ1rLl'1l::::nl (Pb) nUi:::t:I::: Llfll (t ime 1 145 

"" "" ~ ...""iltlMT1lJ (temp) m~t~~i'1'lfIllnli1lR'lt:llnl,nflnDU 1lf1U'lllb~t11'i1~'::::, . 
, ,

"" '" ...... ...~... ~ 

,:::U~ L1~1 mm(1)J b'Hfl'HUlrl1CUVl1LLlJ,\lnlJ'fl::::nl <L Wl\1'l1T1nrn 

'U'llJ;iJ pH -; U1''ln1Z1hl'\1 iu 1 
~ .. 

, ..,...... "" o!,
58 bb~lfIIlAl~V1~lJ"r;UIitlf)\llJi1JlnI\l'I:::n1 (Pb 1 rlU' :::U::: L1rrl (t i me 1 146 

"" ""... ... ~ ilMiT1lJ (temp) ~~~:::tbll'flllnl"H1"1'1::::lJnl1tl'fl,mU 1 IfIt:1V11LblJiiHi,::: • • , , 
1~U:::~1~1 ~~Qn L~t1~ln1~~lL~j\l'lllJ'lIZn1 'l.u.~~~nnm 

u~lJilJ pH 7 lJ11~n':::~il~ iu 2. . 
, ...... ~ "" .:. 

59 bb~fl \lAlo1"'~lJHUi'itlrJ~1J1lJ1C1l~:::rn (Pb) nlJ' :::U:: L1;1'1 (t ime ) 

"" "" ~ ... = 
ilMlT1lJ (temp) L~fl:::b~G'li'l \lnl11 ~ 1"1'1 1:11nl'tllfltlflU 1 IfIt:1I111Lll.l'f)~1:: 

, , 

'~1J1:b1~1 ~~~n LHflwuln'~~'b~lJ'~~~tnl 'l.Wl~l11nnm 

U~1JilJ pH 7 lJ1,~n'~~1l 1U 3, , 
,

I ... ..,... ... ""' ... 

60 L~G'lflIlA1~V1f1lJ'HUi"ltll:N1J'lJlmlZnl (Pb) nlJ'::::'u;: ~ 'lio11 (t ime ) 148 

i4nM1J1i (t emp) Hfl::i~~'fl \l m1i LA' ,Z\1rll1tllfltlrJU 1 flU~lbLU,ilG'li:: .
"'" "'", ~""' ....... ... ~
 

., ::U:::: L1m ilMIT1lJ ~ 'Hi)'HUln111!Vll~~1J'l1nlJrrl::Tn 'I. Ul'lfl'llT1C'l!?1" . 
U~~1lJ pH 5.5 lJ,,~n'~~illl 1U 1 
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61 

, ( 6)� 

"" ... I ...... 

~ (temp) ~azu~~~n,~,~~"~n,,a~auU 1fi~~,~u,nft'Z · ..... '''' ...... ..... 
,t'Ut ~ 1a1 flM'VJIJ ~ ltuWll1n'ml,u,t.J'f11JJi1Itn, '\UlfafltlM'l 
... .. . .
u?U,u PH 5.5 ~,~n't't.Jil~ ,u 2 

• ... ... I ... .:. ...

•~.'.''''~lmWl~"'U'lJ''''"n1 (Pb) "'""." ..,,, (time) 150 
... .... ... .. 
~ (temp) u.a~u.~~~nl"~~'lrMnl,nfl~il!:! 1~Ui1l1U.t.J'il~': 

......· ,.. .... ........� 
':!:It' L'lin ~MltPJ ~'tfi)W!l1n't'm'w.J'f11JJi1Iz:nl'lUlffiMM'I 

u~ui. pH 5.5 u",n,~". i. 3 
, ........ ... ,J ...� 

63 "~~~Rl~~~~~t.J'~inft~n, {Pb} nu'~~t'~la' (time) 151 .. .... ... .. 
~ (temp) u.gz:u.a~~nl"~A'lrMnl'~~~ilti lAtii1l1U.t.J,ilif,Z: 

... ~ ..... .:. ..... , 
,~z: ~ "un ifIK(pJ L~I:I1n't'mIJ.Ll1'i1I1JJi1I::nl 'WtnPVDPI 
.. ... . , 
U~t.J7U pH <4.5 ~,,~n'tUilt ,u 1 

64 L"ffl'1Rlihta~t1ilt1.J:WIRftt'~, (Pb) fiu,Z:lltL In1 (t ime) 152 

....,· ..... .., . . , 
~ L~ln't'm,u.U'i1I~f1::nl ,...,,"'"" 
<4.5 ~,,~n,~nt iu 2 

65 153 
- ..... Of ... 

~ (telDp) u.a:u.iWItn", LA,lZ14n"rJ"nilU 't9ltl,nLLt.J,i1if,t: 
......· ..... ..., .......� 

'Z:~Z:L'al ~JJ l~ln,~,u.t.J'''~f1t:nl 'lUNa~ 

u'1l.J-ru pH <4.5 1J,,~n'~i11 i~ 3 
, ....... ... .:. ..� 

66 ~~~1R,~~nn~1tl,~~~n1 (Ph) nU"~~~1a, (time) 154 

. "''''' ... 
~ (temp) ~a~~~M1n"~~R'l~n"n~n~ t~»fl~~'~~'~ 

... "" J, _ ... , 
,a::1:n,~'a, ~ ~'Wim'U,n'Ul9\'~'911119\~n1. \UftaMClPl .... ., 
."".,~","~"'",Z\J"' ,. 1 

67 .i1••Fi,,,,,iI.riluil~".uilJ.......ri... (Ph) nu'.......s, (time) 155 
.... ..."... . 
~ (temp) ~~~~~~1n'1~~R"~n"n~nilti t~tift~~~,i1~,~ 

... ".. ,J, .......�
,z:tit ~ 1.in ~ ~ W'in'II:I'n'm1~~~'91llJfttn1 \ UftaMrJI'I .... .. 
u~IJz;:~nil~~~"'n'z:ua~ lU 2 



, 
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68 U~~~R'~~RuWun~~~tli~~t~, (Pb) nu'tHt~1a, (time) 156 
... ..., ...... 
~ (temp) ~~~~~~~n"'LA1,~n1,a~aijH l~Hft1~u,~~'~ 

, , 

'Z'1It:L'01 ~ L;1mUI'1n,mt,w.J'V1l11V1:::,h 'UIt~Mam 
.... • I 

U~t:L~~L~Ru",n'~tlij~ 1u 3 
, 

69 u.ift;tlu:hitotiWWuiitlil'Q'l.lilrom::n, (Pb) flu"aaua ,in (t ime) 157 
... ... 0' ..... 

~ (temp) u.at:u.~~'Qn1"LR'1t~n1,aVlail!l lV1!1ft1~'il~'::: 
, , 

1t:\lt:L'n1 rpw,pj ~m.Mnn'~1wJ''''llI9I::"' "lwtiiMaift 

~n~lil'Qn'~IJ'Q ~ 1 



-
(8 ) 

1� 

2� 

'3 

4� 

5� 

6� 

7� 

8� 

9� 

10� 

11� 

12� 

13� 

14� 

15� 

16� 

17� 

Go .:. ..I .. I .,� 

~~~~u,~~~nl~'um'l1wM~BUn'~~~'U1,2 
.. .:. ..I '"'' I�

~~~~U'~iOM~n7MWU'UMUal~~tti~~lU 1,2,3 
... .:. .d .,..., 

~~ftqU,~~~nl~utln~1'RUn'~ti~~1u1,2 
.. .:. .d .. , 

~a~~U'~lOfitnl~utla~,n'~~~1u 1,2 
.. .:. cl ", .., 

~~ft~U'~~tnl~~~~n,~~~,u1,2 
... .:. ..I ~ .. I� 

~~ft~u7.U~tn~u~~n,~~~,u 1.2� 
... .:. ... .. , 

~Sft~u7.U~~n~'U~BHanun'ttiB~lu 1,2 
.... .:. .d Jii ... 

U.~fl'l1l.1'll'1Mltnliftoafl \tlDJ"fMnt 'Milu~ Uimilfln,t: ~ 
.. .:. ..I .., .. 

U.~A~ti'lilOfitnl~~~\Hfttnn,~a~ 

... .:. .d ......... ,�
LLEfA'ftJ11l"lClfltnliM.r'luu'"n..l"nn::::fI1J pH 7.0 1u 1,2, 3� 

.... J.d ....... , 
U.GA'Q1J"1I'"'1D1t:n~uu'"n..l11.J·U::fIlI pH 5.5 1"" 1,2,3 

u.Gft'l1tJiJJ'1MIt:fi~dtn.Jt:1f1m ~il\J-iu 1,2 I 3� 
, . 

u.Gft'l1l.17.u~t:~~~~'fln'~B'I1iu 4,5,6 
.. .:. ... .. I� 

~~if"'I1ll'2J""'llfltn7i1'tn.f\ tiL \11t:m~il\1'U 1,2 
~ . 

... t!. ..I .. .. , 
U.SA'I11l'2J'1MICn~'UU~t:LDijL'M~1U 1,2,3 

.. .:. cl .... .. , 
U.ifA11J7.U'1MIt:n~'uu'"n..l'U't:RU pH < 4.5 11.1. 1,2,3 

.... .:. ...... .. I� 

U.~A'I11l'1l'1Mlt:n~~nflB'I1U",n'~il'l11U 1� 

99� 

100� 

101� 

102� 

103� 

104� 

105� 

106� 

107� 

108� 

109' 

110� 

111� 

112� 

113� 

114� 

115� 
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