S \j9 850 i
2022 - 1997

028 195 bes Lo




18)1jql oSl plgo Ly

Sguuyi/<Ln) 9l iwjan ol - LoS OB Lgd

aclgidllg yogosll

0.1 M 01551 HA cagell gaanll ga Jglaal 3 gluri pH das culs 13] :1998 &)ljg
sqluri gAanll [Aml K, dats olé

1x1077 - 1x107>
1x1078 4 1x107° -3
(1) ¥
.PH @itagiaum a8) J&l al axill Jullaall g e 1998 8)ljg &
KCN o NaNO; -1
NH,Cl -4 Na,CO4 -3
(4) ailsy
[Claske 3] gjgl-aTuigy egméa g 8acléisy paans elluy &i¥l 0o o 1999 8)jg &
H,S -2 COg_ -1
HCO3 | -4 H,SO; -3
(4) ailsy
[c1lellc 3] jgl-2iurigys agmaa Gog BacliSq Aans elluy &yl oo of 1999 6)ljg ¥
H,S 2 CO3~ -1
HCO; @ -4 H,SO; -3
(4) alay
40131 Mgall (o o gigl Jagan (w Al @il dalall :dugii 2009/2001/2000 &)jg €
Zn*t o H,0
OH™ -4 NH; -3
(2) alaX

n56 8acls clgh ellui i3l guall ganl :dugii 2001 8)ljg 9

NH,* -2 HCOO~ 4
HCO; | -4 H,0 3
(1) &l

alaia <

Sglbpuldl payo .o 2olac] - 2005 Jis grossgi ~S5)ljgll cloa<Il yilgs cliy
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ol - LoyS OIS lw Lgid S/ 4l fwjan

Jalaall pH édays 0l 0.01 M 0j15yi Ny H, @ila Jglaa @ «alpaSi 2001 5)ljg 4
Kp =1 x 1076 ouli culi of Lale «(sqlui

8 -2 4 -1
12 -4 10 -3
(3) aulal

Ola Ky = 1.6 X 1072 (1Sq .0.01 M 0j4Syi B éayes saclsl @ila Jglaa :2001 5)ljg €

1ggluwi Jglaall [H307]
4%x107° o 4%x1075 4
25x10710 0 4 25%x107° 3
(3) dulad
pH J&f @l 1uSyill @b duglwiall avifl Jullaall aaf :oliasi 2001 8)jg &
NaCN @ -2 KCI -1
NH,NO; -4 NaNO, -3
(4) &l
3uSyill duglwio Jullaall ow pH J&f al wll Jglaall :diéun 2002 8)ljg@”
NH,NO; @ -2 KNO, -1
KCN' -4 NaCl -3
(2) ayladl
.om HPOZ™ J §élpall aanll :ésbun 2003 8)ljg ¥
H,PO,~ -2 PO}
H;0"  _4 H;PO, -3
(2) dylad
. otg] agméa (Gig Liacls Kglu ellui @ill 5alall :dugis 2003 8)ljg €
H,0 -2 Agt
HCl -4 Zn?t | 3
(2) dyladl

.

Golaio £V

6 ||,.| | & s ﬂ;(,g\;'s

Sglbpuldl payo .o 2olac] - 2005 Jis grossgi ~S5)ljgll cloa<Il yilgs cliy




18)1jql oSl plgo Ly

Sguuyi/<Ln) 9l iwjan ol - LoS OB Lgd

pH @lel al juSill @6 dugluiall axiSl Jullaall aal :augids 2003 8)ljg ¥

NH,NO; -2 KCl -1
NH,Cl -4 NaF @ _3
(3) daladil

66 dgluia NaNOy/NaHCO;/NH,NO; zaadl Jyllas Cuils 13] g6 pn 2003 &)jg @
g Inlyllaal pH a1 cuua Lnygiyi ol6 35yl
NH4N03 < NaNO3 < NaHCO3 -1

NH4N03 < NaHCO3 < NaNO3 -2
NaNO, < NaHCO; < NH,NO,

-3
NaHCO; < NaNO; < NH,NO;  _,
(1) dglal

:dugi 2013/ duqiiii 2012 /(8alea) droun 2004 B)Ijg
:ole 8)als 8als gm (5)gl-aTuig)s wgmoa cin Aaall

OgigH mia -2 Ogigy Jusiwl | -1
Gligyisll zg) zia | -4 Gligyisll zgj Jusiwl |~ -3
(2) il
BaclsS ellung jaeas elluy ariSl slgall o o (Balea) dibrn 2004 5)ljg @
HCOO™ - NH,"
CH;NH;* -4 HCrO, -3
(3) s
gl ogmba Gog Luaan glu ellwi @ill 8kl :dyqii 2004 5)ljg €
OH™ (O] I
Agt 4 NH; -3
(4) dlaX

. - l .;%Y’i\.

walall @ulsill & sic w;(,}’)?'ﬁ a
Sglbpuldl payo .o 2olac] - 2005 Jis grossgi ~S5)ljgll cloa<Il yilgs cliy
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ol - LoyS OIS lw Lgid S/ 4l fwjan

HZ jaanllg Y™ <A™ < X7 Imigd cuun aclgdll cugiyi OIS 13] ;410 m 2004 'é)ljg
:gm 15T K, ouli culi al @l gaandl 0le HX gaaall ga caoal

HX '@ o HA -1
HZ W -4 HY -3
(3) aulail
.pH J&f al (1 M lmis JS juSyi) awil Julaall anf :dugii 2004 8)ljg
NaBr -2 Na,CO5 -1
NaHCO5; | -4 NaHS -3
(2) daladll

otgl Bacls roy &uill ani :digidh 2005 8)ljg @

HCl -2 NH; -1
Cd**t -4 NH," -3
(1) alaXl
.om hndd gl cigpel cuma Baaa jict @il 8alall :dibin 2005 8)ljg 9
H, 0O -2 HNO; -1
Mn?t | _4 HCOOH -3
(4) &yl
pH Jf al 11S)ill 6 dagluiall &yill zMedl Jullas Aaf :digid 2005 8)ljg @
NH,Cl -2 NaCN -1
NaCl| -4 CH;COONa K -3
:(2) dglaX
pH @lcl al JuSyill dyglwia &Sl 2 Madl Jyllas aal :éyan 2005 5)ljg €
KCl o NaCl -1
CH;COONa -4 KNO; -3
(4) &l

(olaio £V

0 -.::.-.I 'I =il a e \5"1';(%};_{‘

Sglbpuldl payo .o 2olac] - 2005 Jis grossgi ~S5)ljgll cloa<Il yilgs cliy




18)1jql oSl plgo Ly

Sguuyi/<Ln) 9l iwjan ol - LoS OB Lgd

~\iwigy agméa cuma 8aclig yAans el &yi8l gpall aal dgid 2006 5)ljg €

16)g/
NH,* -2 HCO;™
Coi~ 4 H;0t 3
(1) &l
9m gl canyel cuwa Bacls jriey @l Ggudl :dain 2006 5)ljg @
cd®t | o | G
NH," -4 Agt -3
(1) dilaX
il quaan pier aui®l Jullaall b ol :ésbun 2006 8)ljg €
NaCl -2 NH,Cl -1
KCl -4 CH;COONa: _3
(1) ailayl
2lallg HCOOH aan (a gSall Jglaall @ clyiiiall gl aygid 2006 5)ljg €
.gm HCOONa
HCOO™ o COONa™ -1
COOHs* -4 HCO* 3
(2) &l

lnyiti gugriimf agman cuun sclgsllg gaganll iy cillay :dygidi 2007 &ljg &

:gm LLLLILLLIT
@ile jre lnug @6 lmiligh | -2 @ilym sl il lmllay] - -1
dnla cardilgs alaatwl -4 @il g @6 Imiligy - -3

" " (3) aulaX

7 0a J8T 095 alglaal pH dass olo elall s cudl 18] 6l mlall :dugiii 2007 &)ljg 4

KCN o NaNO, -1
NH,Cl 4 Na,CO, -3

(4) dyla)

Sglbpuldl payo .o 2olac] - 2005 Jis grossgi ~S5)ljgll cloa<Il yilgs cliy :
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ol - LoyS OIS lw Lgid S/ 4l fwjan

1Sl daglia Jullaall oy (o pH dass @lel al @all Jglaall :dtéun 2007 8)jg

H,S0, -2 HNO;
NaCl| -4 HCOOH K -3
(4) alay
2cl6Sg (e elluy of 0Say a8l 00 o :dsopn 2008 5)jg &
HCOO™ - CHsNH; ™
SO03~ -4 HCO; -3
(3) alaX
gl Jagan (e priey &yl aal dgiil 2008 &)ljg
NF; -2 Cu** 4
CH;NH, -4 PH; -3
(1) alaX
il @uran ayill 2aladl anl aygid 2008 5)ljg €
KBr: -2 HCOONa -1
NaNO; -4 CH3NH3;Cl -3
(3) alaX
&l 6381 RCOOH anll RCOONa zlall &alial O] :éroin 2013/ dsbin 2008 &)ljg 4
K, Julsi -2 pHsalj -1
[H;0"] &8sl -4 pH Jusi -3
(1) alaX

-aTiigy agmoa (Gog dacléSg jAans Ellni aridl guall Gl :aen 2009 5)Ijg

159l
H;0" o HCOO™
HSO; -4 0~ 3
(4) alal

(olaio 27
el @l=ill 8 i w;(,g\fs

o

Sglbpuldl payo .o 2olac] - 2005 Jis grossgi ~S5)ljgll cloa<Il yilgs cliy
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Sguuyi/<Ln) 9l iwjan ol - LoS OB Lgd

.om 1h8d gl pgmba §og (Aaas ellwi @ill Balall :atbun 2010 8)ljg @

HCl o NH," -
HCOOH | -4 BF; -3
(3) &yl

alaleall cuua HIn @uaanll cailSil oyl saggid 2010 )19 9
HIn + H,0 - In~ + H;0%

(Dog - (2)udl
:gacls Jglaal Sl 1am @ala| Aicg

(1) 09l Jolaall @ squuy -2 (2) 09! Jolaall @6 sy
HIn juSyi slay -4 In~ uSyi Joy -3
(1) ailaX
1Sl duglwio Jullaall g co pH Jaf al @all Jglaall :diéun 2010 8)ljg ¥
KCN @ o BaCl, -1
NH,Cl -4 Na,CO; -3
(4) ailayl
qm ariSl o 6gbll Jaanll :dréun 201 8)ljg ¥
H,SO0, -2 H,CO4 -1
HE -4 HCN 3
(2) ailayl
com @by Lard Juigl Bacld :digii 201 8)ljg @
NCl; -2 B(OH); -1
Fe3* _g4 NH,* -3
(2) aylay

1086 Juugl agmés i laaa pied @ill salall :diéun 2011 8)ljg €

CN™ o HCI -1
Cu?t -4 HCOOH K _3
(4) ailal

Sglbpuldl payo .o 2olac] - 2005 Jis grossgi ~S5)ljgll cloa<Il yilgs cliy :
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ol - LoyS OIS lw Lgid S/ 4l fwjan

1§l dnét sic pH datd OgSi (L9 8aclig yAaan dhles Aic :dygid 201 6)Ijg

9 o 5. A
7 -4 1 -3
(4) &yla)
9 ahis JglaaS zlay @all Jglaall dieun 201 5)ljg &
HNO3;/NO;~ -2 HCN/NO,
HClo,/ClOo,~ -4 H,CO3/HCO; -3
(3) dyla)
gl Bacls Jiad &Sl o sugii 2012 8)jg €
CN- o Cut
HCl 4 NH," -3
(2) aylad

100 mL ga lalai Jaleill @jalll 0.1 M 0jySyi KOH Jglas aan La :dygiil 2012 8)ljg €

¢ 0.2 M optSyi HCl Jglaa (10
Nkgoyg = Nyl
Mb X Vb = Ma X Va

0.1 xV, =0.2x100 Vb=%=ZOOmL

20mL . -2 | 5 mL -1

200mL| -4 50mL -3
(4) daladil

Jilil acls &yisl o~ el Jullas of -dagid 2012 8)ljg

NaCl -2 HCOONa -1

NaNO; -4 NH,Cl | 3

(1) daladll

- - l .;'}:Y’j\.

o wslall jodsill o ei \5"1';()}};_{‘

Sglbpuldl payo .o 2olac] - 2005 Jis grossgi ~S5)ljgll cloa<Il yilgs cliy
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Sguuyi/<Ln) 9l iwjan ol - LoS OB Lgd

saclsll gf @uaanll clglull jua’i @6 gugrigml Jis ayill of aqid 2013 5)ljg 9

«vilall alglaal
NaF -2 HF -1
HCOOH -4 NaOH -3
(2) dilaX
gl ogméa (§og Bacls Aot vl ol :dugii 2013 8)ljg @
HF o Zn®*t
Nat @ _4 NH; -3
(3) duladil
. oig) ogméa Gog saclall elglu el @il Balall :a1éun 2013 5)ljg €
Fe3t o BF;
NaOH! -4 NH; -3

(4) 9 (3) auladl

alaia JglnaS lng ayill of :digii 2013 5)ljg 4P

HNO,/NaNO; -2 HNO5;/NaNO,
H,SO;/NaHSO; @ -4 H,SO,/NaHSO, -3
(4) aylal
9w abhiia JglaaS zlay @3l Jglaall sdsewn 2013 5)ljg &
NaNO;/HNO; - KClo,/HCIO, -
CH;NH,/CH;NH;Br . 4 NaCl/HCI -3
(4) aylal
dyrighal 8ale Al dyill @aal :dygid 2018 8)ljg 9
S0,%” oo HCOO~
CH;NH;* 4 HCO,~ -3
(3) dslal

(olaia 27
waslall @leill 8 sis w;(,g\fs

Sglbpuldl payo .o 2olac] - 2005 Jis grossgi ~S5)ljgll cloa<Il yilgs cliy
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ol - LoyS OIS lw Lgid S/ 4l fwjan

84 Juigl agmoa §og Lan (Sqlw el &3l ¢an] -dagid 2018 &)ljg 4P

OH™ NH,*
Ni?t 4 NF; -3
(4) ailaX
Coacls alaia JglaaS zling ayill of :d61m 2018 5)jg 9
NH;/NH,* -2 HOCl/OCl™ 4
(2) sy
Salaio Jolaa Jaol alay &yl o sdieun 2018 5)ljg &
NH,/NH,* - HNO,/NO;~
(2) auladl
[Ciladle 3] :3yia (Sglu el @ill 3alall :ésén 2019 5)ljg €
H,0 -2 H;0"
COz*" -4 S0, -3
(2) duladil
Sgm Lmiai clall @6 ailig sy ¢l zlall :&16pn 2019 5)ljg 4P
KCl o KCIO -1
Nal 4 NaCl -3
(1) alay
Sgm [miad elall @b ailigh sy Al mlall :@liaST 2019 5)ljg
LiCl  -p NH,Cl 1
NaCl| -4 KCl -3
(1) il
1Sl duglwia Jullaall go [H30*] J&f al @il Jglaallliasi 2019 8)ljg &
KNO, | -2 KBr -1
HNO, -4 HBr 3
(2) il

(olaio 7

g -.::.-.I 'I =il a e h".—(%gs

Sglb pull pypo . o 2olae] - 2005 Jis vorsgi -Syljgll Lina<l yilgs cliy




18)1jql oSl plgo Ly

Sguuyi/<Ln) 9l iwjan ol - LoS OB Lgd

HA (aanll 3 OgSe Jglaal pH=4 dagd cuils 13] :dmla 2020/ g0 un 2019 5)jg @
6qluri aanll K, datd olé awod j1Syill Laml KA zlallg

10~* -2 1072 1
10716 4 1078 3
(2) s

6agy ¢lly glé HNO; Jglaa @l NaNO, zlall cilygly daslal aic :gliasi 2019 'é)ljg
oMl

[H;0%]6aly

OH dast gloti| -3
(2) &l

[H;0%] glatii -2
[HNO,] Olnst -4

Salsio Jglaas zlng X dyi8l o xaliasi 2019 5)jg @
CH;COOH/CH;COONa
(2) alay

HNO,/NO;~ o

o Jugrim)l agméa (Gog Laan gl elluy X @il Jglaall :guallai 2020 8)ljg

HCIO | -2 HCN -1
Hl I _4 NH,Cl | _3
(3) dulal

clall @ Imiflal sic OH- (gif ziii @ill 8alall xliaST dnla 2020 8)ljg @

Jigldacls | -2 Juigl ypan | -
Jugrim)i sacls | -4 gugtitm)l gaan -3
(4) @ilay

mi% (g)gl-2iurigy o elall ga lmleled sic acls Ligadl Aei :oullat 2020 )ljg €

Ogign ziad -2 Ogign biui -
OH- ~isi | -a OH atwi| -3
(1) dilaX

||,.| | & s w;(,}\fs e

Sglbpuldl payo .o 2olac] - 2005 Jis grossgi ~S5)ljgll cloa<Il yilgs cliy
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ol - LoyS OIS lw Lgid S/ 4l fwjan

gm H30* agrigyaimll Ogul miisg elall 2o Jeloiy Ogil waaliai 2020 8)ljg

oCl= -9 Na* -1
NH,* -4 NO; -3
(4) @il
H30* aguigyamll ggil ziig slall ga Jeloiy ¢l Ogsdl xaliaSi @uallat 2020 &)ljg 4
Cl- oo Na* -1
NH4+ -4 F~ -3
(4) syl
NHs* 20 NoHy Jloi (1 mily Golyia zqj &riSl Aal :oullai 2020 &)ljg 4
N2H5+/NH3 -2 N,H,/NH} -1
N,Hs*/NH} -4 N H,/N,Hs* -3
(3) aula
.HCO3 20 NHs Jclai o zily §lyia zqj ayill aal :dnla 2020 8)ljg 9
HCO, /NH; 2 HCO;"/H,CO5 1
HCO,”/NH} -4 HCO;7/C0,*~ -3
(3) aulay
~ATuigy agmas @8g saclallg paanll e Galyiall zgill xaliasi @uallas 2020 &)ljg &
:Jele’i s ziiy ¢)g!
NH,* + H;0" o NH; + H,0 4
NH; + OH™ _4 NH,* + N,H:* | -3
(1) dilaX
s asdlyiall zlgidl aaf glo HON + H,0 Jelaill @ «liaSi dnla 2020 5)ljg €
:gm dacléllg jAaanll
HCN/CN~ HCN/H,0
CN~/H;0%  _a HCN/H,0*  _3
(2) aylay

. - l .E:Y’j\.

® walall @il & i w;(,}\?

Sglbpuldl payo .o 2olac] - 2005 Jis grossgi ~S5)ljgll cloa<Il yilgs cliy




18)1jql oSl plgo Ly

Sguuyi/<Ln) 9l iwjan ol - LoS OB Lgd

oLy Lasd g8l adalyall saclsll Jiag @l Ogudl owliai 2020 8)ljg ¥

NO;~ -2 Cl™ -1
Clo, -4 CN™ -3
(3) daladll
:gm 6955" asalyall aliacls g5 Al jAaanll :danlA 2020 a)ljg
HBr 2 HCIO, -1
HCN 4 HCl -3
(4) daladll

saganll oL (o caendl dsalpall airels 9g<i @Al yaanll :eliasi dnli 2020 6)Ijg
:gm JuSHl o6 daglwiall il

HF -2 HClO, -
HCN 4 HCOOH  _3
(1) alsy
Ly igaal Sl ellwt @ill 3alall :guliai 2020 8)ljg €
HCOO™ -2 HCO;~ 1
NH," -4 CI™ -3
(1) ala
) rigaal Sglw el @ill 8alall :dnla 2020 8)ljg 9
H;0" -2 HSO;~ 1
HCOO™ -4 CH;NH, -3
(1) ala
«om bn8s [jacls Sglw el &y aal :dnla 2020 8)ljg 9
NH; -2 HCOO~
HCO;~ -4 H,0 -3
(1) il

walall @ulsill & sis w;(,g\;ﬁ

Sglbpuldl payo .o 2olac] - 2005 Jis grossgi ~S5)ljgll cloa<Il yilgs cliy
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ol - LoyS OIS lw Lgid S/ 4l fwjan

HSO;~ -2 S0;%”
OH™ -4 HCOO™ -3
(2) alad

Bacls ¢lglug Clele’i @ jaan clglu el @ill 8alall :@liasi dnla 2020 8)jq @
Al Cilelot gié

HSO,~ -2 HCOO™ |
H,0t 4 NH,* -3
(2) dgladl
@Al Balal dnglyll pe Ciligyisi¥l ¢a 1iST gl Zgj mia guniw 8ala :dnla 2020 S 4
;G
gugl acls | -2 guigl phan -1
Jgl-aiuwigp dacld | -4 @)gl-aiumigy yhan | -3
(2) dgladl
¥ gl agmén (Gog Laaa HCl 6 H* roy :oliaSi wulai 2020 &)ljg €
Ogigy mial -2 Ogigp Jibiny . -
CligyiSIglh Ueise (516 gging | -4 CligiiShil ga ag) sty -3
(3) aladl

milelei @b ciligriSi¥l o yisT f (ag) ziat @ill alall xolpaSi dnla 2020 8)ljg 4
:om Juigl agmoda (Gag

NH,* - HCl 4
Cut -4 H,0 -3
(3) &yl

9 0.001 mol &laly LIOH agyiyll ApmSqiam Jglas juani ai aliaSi 2020 8)ljg

:Jalaall @6 H30% Ciligyl 14Syi olé 100 mL Jglaall aan ziiy slall
1x10710 1x1073 4

1x10712 4 1x10°1 3

6 (4) dglay

Sglb pudl pypo .o 2olae] - 2005 Jus vossgi -S)ljgdl <lioa<Jl 4ilgs cliy
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Sguuyi/<Ln) 9l iwjan ol - LoS OB Lgd

sqluri al pH &ays 06 1 M 01557 HCI Jglaa :dmla 2020 &)ljg 4

2 -2 3 -1
0 -1 1 3
(4) daladil
:Jalaall 11Syi ¢lé pH=12 d418 KOH 8acléll Jglaa :aliasi 2020 'cs)ljg
1x10712 o 1x1072
2x10712 4 2x1072 _3
(1) daladl
:6qluy 0.01 M 0juSyi KOH dacléll Jglaal pH (gitagjamll adyll :liasi 2020 a)ljg
4. -9 2 -1
12 4 10 -3
(4) daladil

@itagamll aadyg 0.2 M ojySyi HZ cages jhan Jalas (liaSi @ualiai 2020 &)jg €
:Kq datd gl 4 sqluy

5% 1077 | 3 5x 1078 |
5x1073 1 _4 5x107* _3
(1) alay

«awo’ jSyill Laml HX g HY glualyial gluaanl g3glag :@liasi @ulkai 2020 8)jg 9
Jglaa @0 pH datsg 0.01 M glury HX jaanll Jglas @é H30* ciligyl 145y
xom dagnanll Bjlioll Olo 3 sgluy HY gasall

HY jhanll K, datd aa J&l HX jhanll K, daus | -1

Y~ asalyall saclsll (1o sgdl X~ dsalyall saclsll | -2

HY Jglas 6 Imia @lcl HX Jglae @6 OH™ Ciligal juSyi - -3

HY Jglae @6 Y- ciligyl 1uSyi 0o @lel HX Jglae @6 X~ ciligh jusyi | -4

(4) aulal

tlaia « e

Sglbpuldl payo .o 2olac] - 2005 Jis grossgi ~S5)ljgll cloa<Il yilgs cliy
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ol - LoyS OIS lw Lgid S/ 4l fwjan

34551 Olo 1 X 1073 M ojySyi HX cagei gaan Jglaa waliaSi dnla 2020 5)ljg 4
:sqluy Jglaall @6 H;0% ciligll

1x1073 o pust| -2 1x1073 qlwi -1
1x 1072 gqlui -4 1x1073 (o Jal | -3
(3) ailaX

dats Olo 9 oluri pH daydg 0.1 M ImjySyi dores sacls Jglaa :gulai 2020 5)jg @

K,
1x107° o 1x1071% 4
1x107™% 4 1x1078 3

(2) alad

Of lale 10 sqluri pH days NyH, Gujhamll Jglaa xaliaSi dnla 2020 3)ljg @
sl 0}4Syi L6 Kp = 1x 1076
1x107* _p 1x1072 4
1x107%2 4 1x107% _3
(1) aglad
Oulyisl gpaanl dglaa wgualia 2020 5)ljg €
K, Goanl lamailal jailniy @Gleti @ill datanll 8jliell ¢lo
210~ HX awa’ 1Syl Laml NaY g NaX

1x107* HY
@lc3l ays OH™ 1uSyi NaX zla Jglao -1
@l ars OH™ juSyi NaY zlo Jglaa -2
@Lc3l a1é pH dais NaX zla Jglao -3
J83l ayo pH da1s NaY zla Jglaa -4

(2) dlad

«om elall @6 KHS zlall ISt zilgi :dnla 2020 5)jg @
KOH + HS™ 2 KH*+S™ 4
KOH +S2~ 4 K*+HS™ -3

(3) aulal

o

Sglb pudl pypo .o 2olae] - 2005 Jus vossgi -S)ljgdl <lioa<Jl 4ilgs cliy
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Sguuyi/<Ln) 9l iwjan ol - LoS OB Lgd

gm [m1at slall @16 ailigh ray gAll zlall :@nla 2020 8)ljg €

KBr -2 Kl

KCl -4 KF -3

(3) ayladl
J531 [H30%] 1Sy lmd gy JuSill dugluin auill Jullaall aaf :dmla 2020 )jg €
1gm

KOH -2 NH,NO; -

HCIO, -4 KNO;, -3

(2) &l

a3l Jullaall o o pH dags Jal al @l zlall Jglaa soullai @liaSi 2020 3)ljg €
:Jalei e zilill gm 11Syill @8 digluriall

HCN/NaOH -2 NHs/HCl
HNO,/KOH -4 HF/KOH -3
(1) @il

KCN/KCl/KOH/ avi¥l ayflall Jullaall meamll curiyill :guala @liasi 2020 8)jg 9
:pH @18 (G99 juS)ill @6 dyglwie NH,CI
KOH > KCN > KCl > NH,Cl

KOH > KCN > NH,Cl > KCl | -2
NH,CI > KCl > KCN > KOH =~ _3

KCN > NH,Cl > KCI > KOH =~ _4

(1) dilay
dgluria agiagall ZAlal Jullag ga Bac Jgaall g (gallai @liaSi 2020 3)ljg @
JAaaall Kg zlall Jglag Il digSall yagenll K, datdg juSyill
o a— i

4x 10" NaNO,
6 x 10-1° NaCN o lnger 580 elall -1
HCOONa -2 CH;COONa 1
NaCN '@ 4 NaNO, -3

g (4) dila
. - .; -'J\.

Lall el \j;( X ):'i @
Sglb pudl pypo .o 2olae] - 2005 Jus ossgi -S5)ljgdl Lot <l 4ilgs cliy
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ol - LoyS OIS lw Lgid S/ 4l fwjan

:24 NaOH Jclai ¢za NaNO, gelall ziiy -2

HCl | - HNO, -1
HCN _4 HNO; -3
(1) &l
:gm [m1a’i slall @6 ailigh aey Al zlall :d@nlA @liasi 2020 8)jg @
KCl o KCIO, -1
KBr: -4 KCN| _3
(3) &l
[OH] 345y Imyé g5y JuSyill éugluria ayil Jyllaall aaf :dmla @lpai 2020 6)ljg 4
:gm L3l
KOH - NH,NO;
KCN | 4 KNO; -3
(2) &l
:elall @6 NH,Br zlall ¢lS61 dlalea (o zily :dnla @liasi 2020 8)jq @
NH; + HBr| -2 NH; + Br™ -1
Br-+NH,” -1 NH,” + HBr -3
(4) &l
:all 6383 ¢ld gl HF jaan @l NaF zlall ciljgly dabal aic :oulas 2020 8)jg @
pH Olnsi -2 pHaaj) -1
Ky onds | -4 K, 8alj -3
(1) &l

ayll 1ol 0.1 M ojuSyi HNO, aan (m Jolaa sdnla 2020/ @walias 2020 8)ljg €
Ko =4x10"*  :zlall juSyi olé pH=4 da18 Ciaunlse NaNO, zlo Cilygly

4x10°8 ) 4x107° -1
4 -4 4x1071 -3
(3) alsy

(olaio 27

Sglbpuldl payo .o 2olac] - 2005 Jis grossgi ~S5)ljgll cloa<Il yilgs cliy
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Sguuyi/<Ln) 9l iwjan ol - LoS OB Lgd

ella ol HCN gaan @l NaCN zlall ciligly dala] Aic :dmla @liaSi 2020 &)ljg €

:0lndi @l ¢34
Ke -2 [H;07] -1
[OH7] -4 pH -3
(1) sy
saclsllg CH3NH;Cl (o 0gSiy Jolaal elyiidiall 9gu¥l dorn gulai 2020 8)jg @
:gm CH;NH,
CH;NH;* - CH3NH,*
CH;NH™ | -4 CH;NH, -3
(2) il
lagéd daganll )liell ol NyH, @l NpHsCl zlo Ciljgly Croral :@lia<i 2020 8)jg @
:@ilill Jglaally Gloiy
N,H, oulisaly -2 pHsalj -1
pH J&i -4 [OH7] 8alj -3
(4) alad

dug_u_unﬁ agmaal 184g guaaall lglull jueoi @ill dlaleall :2021 6)Ijg
H,0 _

HCIO4 ) = ' aq) + Cl04" 0y

HC104(I) + HZO(l) - H30+(aq) + C104 (aq) _2

HF (aq) + CN"(aq) = HCN(ag) + F7 (aq)

-3
In** g +4H,00) = [Zn(HZO)4]2+(aq) _4
(1) @l
.om CHsNHz o NH* Jclai wilgi 22021 8)ljg 4P
NH; + CH;NH™ | 2 NH; + CH;NH; "
NH," + CH3;NH;~ -4 NH,™ + CH;NHT _3
(1) &l

. - l .;%Y’i\.

Ll leill & i ﬂ;(,}’)? @
Sglbpuldl payo .o 2olac] - 2005 Jis grossgi ~S5)ljgll cloa<Il yilgs cliy
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ol - LoyS OIS lw Lgid S/ 4l fwjan

.gm OH- 8aclill Galall gaaall (oliasi 2021 5)ljg @

H,0 o H;0"
HY 4 0%~ 3
(2) alal
aaf glo H2C05 (aaall adalyall saclall ga HOCH jhanll Jelbiy (liasi 2021 5)ljg €
:9m Jeloill zilgl
C0;%>~ -2 HOCl
H,CO; -4 HCO5 -3
(4) aglay
Cprigoal Sgluw Ellus @ill 5alall 2021 8)ljg €
HCOO™ | 2 H,CO, -1
HS™ 4 H,S0; -3
(4) dgladl
.om Mgall ganl elglul Wilas (gl CIO- g4 alelai @6 Ho0 elall élluy 22021 8)jg €
NH,* -2 CsH:N |
NH; -4 OH™ -3
(2) alaX

@1 Ligigy Justwig lmiMelot jaer @io Lgigy xiat @il alall :gliasi 2021 ZS)Ijg
}(5\D Lg)AT CiNelo’i

H;0t o HCOO~
NH,* -4 H,PO,” -3
(3) il
gl slall elluy HSGq) + Hy00) = SZig) + H30% gy Jelaill @é oliasi 202147
[Lhan -2 Lacls -1
Saloia -4 Uprigaal -3
(1) auladl

(olaio 7

@ -.:.-.I 'I =il asis \5"1';()}};_{‘

Sglbpuldl payo .o 2olac] - 2005 Jis grossgi ~S5)ljgll cloa<Il yilgs cliy
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Sguuyi/<Ln) 9l iwjan ol - LoS OB Lgd

gl agmaal hag H* ¢lluy NH, + HY 2 NH,* Jclaill @ qliaSi 2021 5)ljg

Sglu
Ciligyisi¥l (a agj iay ai¥ hacls -2 CiligyiSI¥l oo [agj miag aidl luaan | -1
00 g utu aid Liros 00 bog) utituy aifi lacls
ligyisiX| GiligyisiX|
(4) dylaX
Jalaall 31557 ola 5 X 1072 = NO; ™ ciligl j4Syi aye HNOs gaan Jglaa 22021 8)jg @
15gluy
2x10710 o 2x107% 4
5x10719 _4» 5% 1072 -3
(3) auladl

aiiyll days Of Crale 1318 clall @ GIS ouliy (X) 8alall Jglas (gliaSi 2021 3)ljg 9
1sgluny 0juSyi 0l8 9 gl al pH @itagjaimll

1x107° o 1x1071% 4
1x107* _4 1x10™> -3
(3) ailsy

dualiadl darenll gaganll Jullaal dsalall Aclgsll Cuiyii 2021 8)ljg €
A" <77 <X™ <Y @S Imigl (o4 1uSlyill @b dygluiall (HA/HX/HY/HZ)
K, da1d @lel al gl jaaall ola

HY -2 HZ -1
HA| -4 HX' -3
(4) alaX
dagaall siliell 9lo 0.1 M ojuSyi HA japlls al jay ciueds gaan (@liaSi 2021 &g @
0.1 g Jal [H30*] -2 0.1 ga pSI[AT] -1
0.1 9o pSi [H;0%] -4 1agaJsipH -3
(2) dylad

tlaia < e

Sglbpuldl payo .o 2olac] - 2005 Jis grossgi ~S5)ljgll cloa<Il yilgs cliy
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ol - LoyS OIS lw Lgid S/ 4l fwjan

ayi¥l Jullaall g (o pH dags @lel al @all gaanll Jglas «liaSi 2021 6)ljg €
:gm JuS)ill dugluiia

HCIO; -2 HNO4 -1

HBr -4 HI| -3

(2) alaX

K, &a1d (0 j1S1 CH3NH, oual Juita Jolaal Ky, dags of Crale 13]:2021 8)jg @
1o daanll §lell 9lé awes' j1S)ill lamlg N Hy Gujljamll Jglaal

N,H, Jglaal pH dats (s J&l CH3NH, Jglaal pH dags -1

[CH3NH;*] (00 ST [N, Hs*] -2

CH3NH, Jglaal Galyall gaanll 0a gl NoHy Jglaal Galall gasnll -3

Odglrall @8 gluis [OH7] | -4
(3) &l

Jolaal [H30*] 15y 09y JuSyill diglia 3clgs Jullan @6 (@liaSi 2021 &)ljg &
:sqluny slall @6 Ligli J83I saclsll

1x10°8  _p 2x10°8
2x10711 4 1x10711 3
() alsy

QT Lolc dolida JShis deren awalyidl aclgsl aii Jgaall G :las’i 2021 6)Ijg

M )_LS)_|J| [OH—] s clall Ls\J_I Lac L.I;LG log 5=0.7
0.1 1x1075 y/
0.01 2 %1073 Y
1 2x107° X
K, datsl 18ag doteall aclgsll Jullaal mianll caiyill -1
Z<X<Y Z<Y<X -
X<Z<Y -4 X<Y<Z 3
(4) aulayl

olmia 2 e
||,.| i \j;( J_n\_.‘?."i

@

Sglb pudl pypo .o 2olae] - 2005 Jus vossgi -S)ljgdl <lioa<Jl 4ilgs cliy
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Sguuyi/<Ln) 9l iwjan ol - LoS OB Lgd

«sqluri Y saclsll Jglaal pH dats -2

115 -2 11.3 -1

35 4 3.7 -3

(1) dala il

aws’ Syl Llaml YHCl g XHCl (ralall @lglaay déleiall daianll jliell -3
1M

duacls YHC] Jglag doiihhg daan XHC Jglas dopbh - -1
YHCI Jglao 96 Imio @lcl XHCI Jqlng 8 OH™ Ciligal juSyi = -2
YHCI Jglna (1o aaill @le 838 @lel XHCI Jglaa . -3
X~ o XHCl zlallg X 8aclsll (1o 0gSiy Jglna s elyidiall ogudl dopn -4
(3) &ilal
Jolaal [H30%] juSyi gy jusyill digluio aclgs Jullne @6 :@liaSi 2021 5)ljg @
:sqluty clall @6 Ligli J&3I aclsll

1x10°8 o 2x10°8
2x1071 4 1x1071 3
() dilaX
1Sl dugluie avisl Jullaall @b pH J&§ al @Al Jglaall :2021 8)ljg €
NaCN | -2 NH,Cl -1
KClIO, -4 H,SO4 -3
(3) aila
Lam NaOCl zLall 9ligSall 8aclillg gaaall 22021 8)ljg €
NaOH/HCl o NaO/HCl
NaOH/HOCl _4 Na/HOCl — _3
(4) ailay

PH éats of Aag . B saclill ga A jhanll Jelbi (a C iSpall iy :oliaSi 2021 5)ljg
:om C, B, A cani qill 3jliell Olé 7 ga J&l C Jqlral
Juilill gwaan zlo C g digd 8aclé B caron jhan A -1

Juilill ¢acls mlo C g dugd BAcls B caren jaan A -2

wilill Jaleis zla C g da1eh 8acls B 698 jaan A -3

Jilill uaan xla C g doron 8aclé B ¢qé jaan A -4

(4) asla @
Sglb pudl pypo .o 2olae] - 2005 Jus ossgi -S5)ljgdl Lot <l 4ilgs cliy
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ol - LoyS OIS lw Lgid S/ 4l fwjan

el ImSqlu uaT 6)gl-Aiwigy agmaa ghiu al @ill salall 22022 5)ljg 9

HCO,~ -2 NH," -
H,0 -4 Co?* 3
(3) &yl

ouuSell Jeloill @b Gacls Sqlw elluri @il lall :2022 &)ljg €
- N 2- +
HSO57, v + NHz(, o =505+ NH, ™

NH; -2 HSO;~ -
S0;*” -4 NH," -3
(4) &l

Jelaill 1am @b [yrigaal Sglu clluri @ill 8alall 2022 3)ljg @
- N 2— +
HSO, ) + NH o = S035 + NH,*

NH; -2 HSO; -1
S0;*" -4 NH,” -3
(1) &l
. 0l6 [Hs0*] = 1 M of Cuale 1816 elall @a (1S ¢l (Z) Jglaa 22022 8)ljg @
[Z]=1x10"1M| o pH=1 -1
[OH"]=1x10"M _4 [OH"]=1x10"M _3
(3) ala

PH éays woluri HOCI 0j4Syi gaanll Jglaal pH days of cuale 13] 22022 8)ljg

:ggluy HOCI jusyi gle 4 X 107°M 0juSyi 0gSy Laaic HCI yaanll Jglaal
K, =4x10"8 sqluy carenll jaaall gulill culi of Crale 13)]

0.1M 2 0.01 M -1
04M 4 0.04M _3
(3) dulail

qalaia 2V
||,.| i N;(,A\;‘

Sglbpuldl payo .o 2olac] - 2005 Jis grossgi ~S5)ljgll cloa<Il yilgs cliy
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Sguuyi/<Ln) 9l iwjan ol - LoS OB Lgd

woly lac aala 1M Imia JS 14Syi dageds clgdl Jullas Jgaall gy 2022 5)ljg ¥

log 2=0.3 f Lalc
Gilagleall Jdalaall
Kb = 5.6 X 10_4 C2H5NH2
pH = 11 N2H4_
|[CH;NH; "] = 2 x 1072 CH;NH,
K,=2x10"° NH,4
S @l [H30™] 1uSyi ags ggSy @Al Jglaall -1
NoH, -2 C,HsNH; -1
NH; -4 CH;NH, -3
(2) dylayl
6983 Baclsll Jglaa @6 Bacléllg gaanll ga dsdlyiall zlgidl aal -2
N2H5+/N2H4 -2 CszNHer/CzHsNHz -1
NH;*/NH, 4 CH;NH,;*/CH,;NH, -3
(1) &l
:gqlui Jglaall pH days lo 0.25 M ojiSyi NyHy 8aclsll Jglaa-3
10.7 -2 9.7 -1
127 -4 11.7 -3
(2) &yladl

Bag iyt JuSyill @ dagluriall NaY, NaX, NaB, NaA ayisl 22adl Jyllaa 2022 3)ljq 9
elall 6 Lili @ledl jaanll glé NaX < NaB < NaY < NaA i3S pH il

HB - HA -1
HY -4 HX -3
(3) dulal

:HCOONa zLall Jglaal gaclall élglull juaT @ill &apanll dlaloall 2022 5)ljg 9
HCOO™ + H,0 = HCOOH + OH™ | _p HCOO™ + H;0* = HCOOH + H,0  _q
HCOOH + OH™ = HCOO™ + H,0 -4 HCOOH + H,0 = HCOO™ + H;0% = _3

(2) dila

Sglb pudl pypo .o 2olae] - 2005 Jus ossgi -S5)ljgdl Lot <l 4ilgs cliy i
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ol - LoyS OIS lw Lgid S/ 4l fwjan

gm e clall @6 ailigh rey ¢l zlall 22022 5)ljg 9

NH,Cl -2 KI -1
NaClO0, -4 LiCl -3
(2) daladil
SN 616 duglwiall Jullaall Our o [OHT] juSyi dﬁT al Al Jglaall :2022 b)ljg
NaNO, -2 KBr -1
HBr -4 HNO, -3
(4) dauladl

68 duglwiall HC, HB, HA dpalyioXl jaganll avill cilagleall guyal :2022 b)ljg
Syl
HB Jglaa @4 aia @lcl HA Jglaa @6 [H307] jusyi -
HC jaanll K, datd ga J8l HB jaanll K, daid -
awo jiSyill aic KA zlall Jglaa (o agadll @J.CB)A.'Q').?STKC&.Ldldg_bA -

Imigé | 1869 HC, HB, HA (aganll dsalyall Aclgall ziamll cariyill -1

B-<C <A o CC<B <A
A-<C <B~ _4 B-<A <C _3
(4) dylayl

<

;] HC jaanll Jglaa @] KC zlall Ciljgly d8la] i -2

Jalaall @6 [H30%] glnsi | -1
HC jaanll culisaly -2
Jglaall pH 4418 Olnds -3
HC jaanll K, daté 8alyy -4
(1) alaX

o laia » e

@ || aulwill e W;( ;);J‘
Sglb pudl pypo .o 2olae] - 2005 Jus vossgi -S)ljgdl <lioa<Jl 4ilgs cliy
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Suuya/<Lny Al fwjan J LTI T T W YT TTY M <] T}
dpilyo<Il clos <l
Cr,0,2” adiliarsll deunll @6 Cr agySll awSTi axe séugii 2019/d161n 1997 8)ljg @
+2 -2 —2 -1
+7 -4 +6 -3
(3)
oilymSl JulaTll dulAg Goti @il sjliell :d16un 2011/1997 5)ljg €
@ilali @ISl Jeloill -2 diaga bumall dindi | -1
dulw dars al E° adall ama . -4 aonall aic diang JEadl Jeloi -3
(4) &lal
5,052 ggudl @d S Cupsll Awshi are :d161n 1998 8)ljg
+3 -2 +2 -1
—4 -4 +4 -3
(1) il

il alaaiuly KT aguuligdl syagyl @ile Jalaal @ilymSil Jylaill sic 1998 3)ljg @
:gm himall aic diang L glo dutdlya

@grwligl cowyi - -2 gl cuyi - -
0, jlé Gukil -4 H, jle Gkl -3
(3) ala
H31042™ 0audl @d qull awsti sac 160 1999 8)ljg &
-7 -2 +7 -1
-1 -4 +1 -3
(1) ailaX

] il Gy LiH agiilll 3yaim jgmns J4lad @l 13] by 1999 6o &
:gm yonall Jcloti glé gLl

Li—> Lit +e” ) Lit +e” > Li -1
2H* + 2e” > H, -4 2H™ - H; + 2e” -3
(3) Loyl

Sglbpuldl payo .o 2olac] - 2005 Jis grossgi ~S5)ljgll cloa<Il yilgs cliy i
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ol - LoyS OIS lw Lgid S/ 4l fwjan

.l gm dgilalall &ALl @6 renall ggsy 22000 8)ljg ¥

AN dglac oaic ¢inat @il cllwdl | -2 awslill dglac oaic Giaad @il cdlwdl | -1
JUEAN! dylac oric dand @Al cangall | -4 awslill dylac oaic dand @Al ciagall | -3
(1) a3l

Ci¥ga 3ac olo NaCl aguagall AgglS jgmmnal @SilymSil Jylaill sic 22000 &)ljg ¥
gLty 8aclntall jglSll jle Cidga 3ac @l dxilill agiagall

1 -2 0.5 -1
24 4 2 3
(3) aulay
:A0,%” gl @ As awshi sac :dugiih 2003/ @liasi 2001 8)ljg €
-3 -2 +3 -1
+5 -4 -5 -3
(4) sy
(o +2 wgluy S oSl awsTi aae sdugid 2001 5)ljg @
S,05%” -2 HSO,~ 1
Na,S -4 HS™ -3
(2) @l

Ol agitalall LMAN gaal @ ciany @il Jelaill oL 13] &8 2001 5)jg @
Mn + Cd?* - Mn?* + Cd

Alaji Mn sl alis - -2 bl (il gm Cd caknsll - -1
] &l Cd chsll (pa i CiligyiSINI
Alajy Mn?t ciligyl jusSyi -4 ° st Aligrs: -3
Mn sl
(4) daladil

agilalall dall ea Goti a8l Cljliell eaal :dgid 2001 5)ljg 4P

sonall @ll umall (o CligiS¥ J8101 -2 dullw &AL E® days | -1
imall aic awslill Jeléi diang . -4 dllw renall Bjli] -3

(3) dula)

<

@

Sglbpuldl payo .o 2olac] - 2005 Jis grossgi ~S5)ljgll cloa<Il yilgs cliy
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Sguuyi/<Ln) 9l iwjan ol - LoS OB Lgd

il alaatuly 1 M ojySyi NaCl Jglaal @ilymSll Julaill @ @liaSi 2001 5)ljg €
himall Aic 9gSiy @l Olé dlelA

Cl, -2 Na cil)a -1
OH- -4 H* -3
(4) aala )

cillhl wlariwls aguagiall aglS Jglaal @ilymsll Julaill aic :éygid 2001 8)jg @
oLy LaS ilgill 9g<i Cuélya

JolSg Jagam | -2 OuawSlg (uagiam - -1
J9159 ugiygn | -4 GuawSlg agiagn | -3

renall aic clall ga dnlA dlla al jglsll Lialmia @9 Jglaall lam Jgliii @l :(2) duladl
Aac @ peill glo MnO, @ll MnO, diligiopdl ogj JdIHAlIALc :a161:n 2002 5)|jg
:6gluy Mn awSTi

-2 1 -1
-4 4 -3
(2) daaladl

(il alaaiuly 1 M oSy Nal Jglaal @ilymSil Julaill sic :dgaun 2002 8)ljg @
om Julaill zilgl 0lo (uidl

Na+ 1, -2 0, +1, -1
H, +1, -4 0, + H, -3
(4) s
.ging AwSEa Jole zling &l diglh cunill Cnleloill colail saf:d161n 2003 8)ljg €
2Hg** — Hg,*" -2 0, - H,0 -1
Br, - BrO~ -4 TiO?* - Tit3 -3
(4) aulal
JHATl &lAy @loty Lags dagan e a8l cihliall ean] siygii 2003 6o
;g Gilymsll
ol dars al E° dulAll ama | -2 dingo ronall dindi | 1
senall gai diagall Ciligidl aali -4 laumall aic JIjial Jelod diang | -3
(4) @il

Sglbpuldl payo .o 2olac] - 2005 Jis grossgi ~S5)ljgll cloa<Il yilgs cliy I
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ol - LoyS OIS lw Lgid S/ 4l fwjan

1 M 01555 KCl aguuligull A1jqlS (a @ila Jglas Jelai sic -éqiis 2003 5)ljg €
:renall Aic Zilill ggSy Cudlia wiladl alaAiwly Lilyms

Kes) -2 O2(e) -1
Ha ) -4 Cla ) -3
(3) dulay
:sqluy BaH, ciSjall @ guagyamll swishi ad) Bales diown 2004 519
+1 -2 -1 -1
-2 -4 +2 -3
(1) dylaX

Jyiaall Jalell 0gSy @il Jeloill @ Baloal(bléla) dibpn 2004 5)ljg @
Cr,05 + 2Al - 2Cr + AL O,

Cr -2 Al, 04 -1
Cr,04 -4 Al -3
(3) ala

Jelaill oIS 13] Blela dyapn 2004 b)jg €
A, +2B%* 5 2A + 2B3*  E° = 40.58V

A, +2e” = 2A° E°=+1.36V
B3 +e” - B¥* Jcloill canil E° la
+0.78 -2 +2.14 -1
—~1.94 _4 +1.94 3
(2) aylad
6glury OF, iSpall @6 cuaw S8l awsti sac dyqiih 2008 8)ljg €
- ) -2 -1
+2 -4 +1 -3
(4) alaX
.om NaBH, iSpall 6 B awsli aac :d1éun 2008 8)ljg @
-1 ) -3 -1
+3 -4 +1 -3

6 (4) ailay

Sglbpuldl payo .o 2olac] - 2005 Jis grossgi ~S5)ljgll cloa<Il yilgs cliy
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Suuya/<Lny Al fwjan J LTI T T W YT TTY M <] T}
@ilynsl Julaill alhy @let Lagd dagam &yl cljliell @aa] sdygids 2008 5)ljg @
dullw aiard E° aulAll amn | -2 ddlw senall dind | -1
r2nall gad dingall Cilliggdl aaii = -4 kamall @le awslill Jelod diangy - -3
(2) daylal
awSa Jale zling ayi¥l digla canill Cnlelaill gaa] :dgbun 2009 &)ljg 4
Cr,0,%” - Cr3* -2 S,0, = S0,%~ 1
H,0, = 0, -4 [,05 = I, -3
(4) &yl
Ciglya cillagl alaaiuly NaCl Jglaal @ilymSll Jylaill sic :dygids 2009 &)ljg €
aenall gle OgSiy
Jolsl jLe -2 Oragyiyill jle -1
agiagall jla -4 O S| jle -3

renall Aic slall go dnlA dlla al jglsll Lialmia @0 Jglaall Iam Jglit @l :(2) aaladl

—1 qlury ouawsH awshi axc ays 0gSy il iSpall séygiih 2018/ dyqid 2010 3)ljq ¥

:gm
ClL,0 -2 OF, -1
MgO -4 H,0, -3
(3) duladl
0 09%y agyivill awshi sae @lel 273ga1 Ciloala jlue 2019/d160n 2010 8)ljg €
NH; -2 N,H, -1
NO; -4 NO, -3
(4) aylad
aic @iy guiy ciad eladiwl Kl jgmaal @ilymSll Julaill @ :dygiih 2010 8)jg @
slhimall
K -2 H, -1
0, -4 I -3
(2) aylaXl

Sglbpuldl payo .o 2olac] - 2005 Jis grossgi ~S5)ljgll cloa<Il yilgs cliy
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il @il 8alall 1 M o0j15yi NaCl Jglaal @ilymSil Julaill g6 :doun 201 b)ljg

;o hhmall aic
0, -2 H, -1
Cl, -4 Na -3
(1) aylal
ol algni Aic SO, @é CupSU JIJEAl Ciaay :éygiid 2012 8)jg @
SO, 2 S0,%~ 1
503°" -4 $,03°" -3
(3) aulayl

(NiZ* = —0.25V,Co?* = —0.28V ) I E° o cuale 13] :éygiili 2012 &)ljg €
:ddgolly sgluy Co, Ni lmlnd @il dlAll E°cepy Lo

+0.53 -2 —0.53 -1
+0.3 -4 —-0.3 -3
(4)
:odlym Sl Juladll dlAg (Gaii @il 8jliell :daugim 2012 6)Ijg
(T|JLL|_] ...‘I . II Eo _2 EI_!_”_LU ” o o & _1
d1aga bhimall dindi| -4 (1age dlALIE® | -3
(2) aaladll
digSiall alall 0.1 M 0j1Syi CuCl, Jglaal @ilymSll Julaill aic :djqiun 2012 6)Ijg
o khimall Aic
0, -2 Cu -1
Cl, -4 H, -3
(1) aaladll
ilm1o Giang dlac JEAN :Gileals jlua 2019/ dugiin 2019/ dagiam 2013 25)Ijg
awslill aae GO adl | -2 awslill aae &9 daly i -1
dadbwll Alinmll axe @6 (né1 | -4 diagall Aliadill axe o 8alyj| -3
(2) sl

¢
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am—1 gluy cuawsH 2 wshi sac aws 095 @il wSpall :drbun 2013 8)jg§

0,F; -2 Na,0 -1
OF, -4 Na,0, -3
(3) duladl

;om Awshi ml Gan @il 3)all @8l Jeloill @ :dygiid 2013 8)jg @
Cr,0,°~ + C,H,0 - Cr3* 4+ C,H,0

0 -2 C -1
Cr -4 H -3
(1) alaX
095y apilelall dulAll 6 :dgen 2013 &)l P
imall @le awslill -2 @ilsli e Jeloill -1
ariliass @l axilyms o dsllall Jgaii | -4 clw renall | -3
(3) dalaX
sic iy MgCl, aguyieall 3glS jgmnal @ilymsil Julail @b :d6pn 2013 &g ¥
:denall
JglSIljLe aclai =2 aragiamll jle ackai -1
eguutieall CilbA gani -4 Oaw S jle aclnai | -3
(2) dalal
sic digSiall 8alall KBr Jglaal @ilymsSil Julaill aylA g sdygids 2013 6)ljg €
;o Aonall
H, -2 0, -1
K -4 Br, -3
(3) alaX

.om HCIO wuSpall @6 €l 8)3 awsti sac :droun 2018 8)jg @

) -2 -1 -1
+2 -4 +1 -3
(3) dula
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dadAy @gleiy la g9 daganm j1c avildl aljlell ¢aa| :1as’i 2019/ a0 1n 2018 'é)ljg
ol Sl Jul~vll

walsli yie Jeloill | -2 dingae E° 3yl - -1

ddlw himall dind | -4 sonall aic awshill dang - -3

(1) agla)l

@ill &aanll 3lioll :@liaSi 2019/ galoll 2019/ qids 2019/ é46 1n 2018 8)ljg &
:(S\jl_‘l S” Iul o-” "“|. LS\J_C “‘l .o

auilyms dsln xiii -2 Lngs g lumall -1
@ilali Jelaill -4 (1ags (g ronall | -3
(3) aulal

£

cillhl wlaaiwly CuBr, jgmnal @ilymSil Julaill vic :22019/E1a1n 2018 8)ljg
aimall aic ziiy aild Cuelpa

Cu -2 Br, -1
0, -4 H, -3
(2) ayla
.9m MnO,~ @6 Mn awshi aae :éugid 2019 8)ljg @
+5 -2 +4 .
+2 -4 +7 -3
(3) ailaX
;0 095y N cwagyinill awsti sac Jaf woliai 2019 )jg &
NH; -2 N2H, -1
NOs;~ -4 NO, -3
(2) aylay

.om Fe,05 @6 Fe awsli aac «Cileala jluss 2019 8)ljg €Y

-3 -2 +3 -1
+2 -4 -2 -3
(1) dalail

¢
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6gluy NO, cuSpall @6 N awsti aac «Ciloala jlug 2019 8)ljg €

—4 -2 -1 -1
+4 -4 +1 -3
(4) ailaX
.om NHy wiSpall @ N awshi aac «Cileala jluss 2019 8)ljg €7
+1 -2 -1 -1
+3 -4 -3 -3
(3) aula

gaan ziigd H,S gragiamll apigns awshi sic «ciloals jlus @lpa$i 2019 5)ljg €
g S Cup Sl awshi aac @6 proill jlada gl H,S0, elyiisll

4 -2 2 -1
8 -4 6 -3
(4) aladl

sAc @b yill Jlada lo 05~ aiiy HCIO awsti sic :iloala jlua 2019 8)jg @
:sglus C jglSil 8)3 A sTi

2 -2 1 -1
5 -4 4 -3
(3) alaX
10, > [ :@llill Jgaill :owale dugiih 2019 8)ljg &
Jitde Jule @ll zling - -2 awS§s Jole @l zling - -1
daédllh @l zling -4 JEANI digan o0 1037 cuwii -3
(2) dila
JiiAe JaleS ellwi of 0Say @ill salall :Cilools jlus @lai 2019 8)ljg €
Na* ) Na -1
F, -4 Cl, -3
(1) &gl

(olaio 27
sl jaal=ill 8 i w;(,g\fs
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Squuyd/<Ln g Sll fwjan

260 JoleS el of oSy @ill 8alall :Cileala jluss 2019 8)ljg €Y

F, -2 Cl™ 1
F~ -4 Na -3
(2) daladil

ails cuyalya Giladl alaaimly NaCl jgmaal @ilymSl Jylaill sic xqaloll 2019 8)ljg

donall Aic ziiy
0 -2 Na -1
Cl, -4 H, -3
(4) aaladl

alaaiuly NaSO, agusgall ciligns Jolaal @ilymSil Jylaill sic -dqidi 2019 5)ljg €
‘om hhymall Aic 8jpaiall 8alall Olé dlala cilagl

S ) Na -1
H, -4 0, -3
(4) alaX
- qluy HCIO; cuSpall @16 Cl jglsll 855 awSTi aac squlad 2020 8)ljg €Y
-1 ) +1 -1
-5 -4 +5 -3
(3) aulal
@6 JgSy Mn juisiall 85 awshi 3r0l dasd @lel quliad 2020 8)ljg ¥
MnO, -2 Mn -1
MnO,"~ 4 Mn?* -3
(4) alaX
.1Spall @b +2 oglunt cuawSS )3 awshi sac quallad 2020 8)ljg @
HCIO -2 H,O0, -1
H,0 -4 OF, -3
(3) aylaXl

walall @ulsill & sis w;(,g\;ﬁ

o
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Squuya/:Liny 4l iwjan

. CaH, wSpall @ cuagyaumll 55 awshi aac wqulad 2020 8)ljg €

+1 -2 -1 1
+2 -4 —2 -3
(1) dilaX
@ 095y Oraguivill awshi aac @lel :dnlA 2020 8)ljg €
N,03 -2 NO; -1
NO -4 N,0, -3
(1) &l
06 09y Cl Jglsll )31 awsTi aae @lel :dnlA @liasi 2020 8)ljg €
HCIO 2 HCl y
HCIO, 4 HCIO, 3
(4) dilaX
BF; LiSpall @6 B ggjanll 8)3 awSEi anc iouollai @liai 2020 6)ljg €
+1 -2 +3 1
-1 _4 3 3
(1) aulay

0 095y Cupusll )31 awshi s @lel woulial @liasi 2020 )jg ¥

S%-

Sg -2 ~1
HSO,~ -4 S0,%~ -3
(3) aulay
:1Spall @8 —1 0gSy oeawsdl 83 AwsTi sae :qullal @liaSi 2020 5)ljg @
Ca0o -2 Na,O -1
BaO, -4 OF, -3
(4) ailaX
om Crawsti @ill )3l @Sl Jelaill @b guallai 2020 &)ljg @
MnO, + 4HCl - MnCl, + Cl, + 2H,0
Cl -2 Mn -1
H -4 0] -3

(2) dilay g
Sglbpuldl payo .o 2olac] - 2005 Jis grossgi ~S5)ljgll cloa<Il yilgs cliy



18)1jql b Sl plgo iy

ol - LoyS OIS lw Lgid S/ 4l fwjan

CH, 0a algai sic C ggusl 53] awshill aac @ 1l Jlada @ulkai 2020 3)ljg

:sgluy CHCl
4 -2 2 -1
-4 6 -3
(1) dyla
o JIHAl dulac Jiag gl Jeloill (i sdnlA 2020 8)ljg ¥
SO, — S04 -2 Sg — SO, -1
H,S — Sg -4 SO; = H,S -3
(3) diladil
Mn swshi 3ac @ peill olo MnO, @ll MnO,~ gl JIjiAl aic anla 2020 &)ljg
gglusy
4 -2 3 -1
-4 5 -3
(1) ulad

o8 Jeloill @s 3wk ln) Cian @il 8j3ll dnla @lyasi 2020 5)ljg 9

Cl -2 N -1
0 -4 K -3
(1) daladil

@0 joill jlasa 9lo NO, ™ gl @ll NO3 ™ ¢gdl Jgai aic :dnla @liasi 2020 8)jg @
:sgluy N (reagyivill 853 awshi aace

-2 1 -1
4 -4 3 -3
(2) auladl

:gm Jjirall Julell glo @il Jeloill @a 2022/ guwlkai 2020 8)jg @
HSO,~ + 105~ = S0,%” +1,

S0,°~ -2 I, -1
HSO; -4 105~ -3
(4) dilay

o
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gm AwSEa Jale @ll zling Cleloill calail aal :qallai 2020 5)ljg 9

Cr,0,%~ - Cr3* ) S0,%” - SO, 1
Al - AlO, -4 [,Os = 1, -3
(4) &l
com Jeloill @b lmpe JIEAl @b cuwti @ill 3alall :@uallai 2020 8)ljg
AwS§a Jale -2 Jiide Jale . -1
lmawshi aac Jsg -4 JiAl lml Giang . -3
(1) dulad
Al + 3CuCl, - 3Cu + AlClL, :gm Jeloill @b Jjiaall Jolell :ouliai 2020 8)ljg €
CucCl, -2 Al -1
AlCl; -4 Cu -3
(1) il
gm A1SEa Jale @ll zling @All Jeloill cani :gualiai 2020 8)ljg 9
N, - NO, -2 NO - N, -1
NO, - N,0, -4 N,0, = NO -3
(2) alaXl
gmg 2S84 Jale @ll zling Cnlelaill clnil aaf :dnla 2020 8)ljq
Cl, = 2CI -2 NO - NO;~ -1
S - §2- -4 MnO,~ — Mn?* -3
(1) aalad

a8 dlsloall @6 Jjirall Jalell :anla 2020 5)jg @
As,05 + NO3~ > H;AsO, + NO

As;03 -2 NO;~ -1
NO -4 H3;AsO, -3
(2) daladll
:gm Jjira Jale @l Zzling @Al Jeloill can’ :dnlA iliasi 2020 BJIjg
2CI~ - Cl, -2 NO - NO, -1
2~ >S -4 MnO,~ — Mn?* -3

(3) alad g
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:dlaleall @6 awSgall Jalell :anla @iliasi 2020 8)jg @
S2~ +1, > S0,*” +1°

I~ -2 S%- 1
L, 4 S0,%" -3
(4) &l
9w Jjiaa Jole uagyiill elglu ais ggSy el Jgaill :dnls @liasi 2020 &g &
NO = N, -2 N,0, - NO -1
NO, - N,0, -4 N, —» NO, -3
(3) ailaX

AwSa Jole @l zling gl Jeloill ant ulal @liasi 2020 8)ljg @

PbO, — Pb?* -2 BrO;~ — Br~ -1
Cl,0 - Cl0; -4 Fe,0; = Fe -3
(4)

Jelaill @é Jiirall Jalell ouliai @liaSi 2020 3)ljg €
Cl0;~ + N,H, » CI” + NO

N,H, -2 NO -1
Clo; -4 Cl™ -3
(2) &l
oluy Jelaill cami dijlgal dajlll H* Ciligyl ci¥ga 3ac guallas 2020 3)ljg @
N,H, —» NO
4 -2 2 -1
8 -4 6 -3
(4) aylal
gl Jelotll cant dijlgal dajall Hy0 clall ciligja ci¥ga sac :@gullat 2020 8)jg &
C,H,0 - CO,
3 -2 2 -1
6 -4 4 -3

¢
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Jelaill cani dijlgal dajll CiligriSh¥l Cidga Aac gulkai 2020 &)ljg €

NO; — NO
2 -2 1 -1
6 -4 3 -3
(3) aula

aiijlgal dajalll ciligyiSil cidga sac ol @8l Jclaill cani @b -dnla 2020 6)ljgé

10; -1, gl
4 -2 3 -1
10 -4 5 -3
(4) il

o Jeloill cani dijlgal dejall HF ul_lgj (idga aac :dnlA (eil1asi 2020 6)Ijg
CN™ - CNO™ :qluy (suaan lhig

4 -2 2 -1
8 -4 6 -3
(1) aaladl

G Jeloill cani dijlgal dojall HF (Lll_'lgj Cdga dac gulhal @lasi 2020 ZS)Ijg
H,SO,; — S0,%~ :6qluns quaan lhig

2 -2 1 -1
5 -4 4 -3
(3) dula Xl

alaloall @ayln @ll Imiala] jalll OH™ ciligyl ci¥ga sac xgullai @liasi 2020 8)ljg @

:sgluny gaclsll lhugll @6 Imiiljgel &l
Cr,0; + 3NO;~ + 2H,0 — 2Cr0,*~ + 3NO,” + 4H*

4 -2 2 -1
8 -4 6 -3
(2) aaladl

||,.| | & i w;(,}\fs
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savilolall adAlly (Gleis latd datanll §)liell :suallat 2020 é)ljg

@ilsli Jeloill | -2 il hamall cind | -1
Gl &dAll ama . -4 (nga denall (hg | -3
(2) &l

Jitga calyail olailg Cd/Pb Lnlyad dyilola dyla (qallal @liaSi 2020 &)ljg 4
:qm renall Aic dang @Al Jelbill 9l Pb galnyll (g olaily jitailgal

Cd — Cd?* + 2e~ ) Pb — Pb?* + 2e~ -1
Cd?* +2e~ > Cd W) Pb2* + 2e~ - Pb -3
(2) alay

dljidg Jualges lmigd cuun diipa A, B, C dpalyisdl diljlell :gulias 2020 ZS)Ijg
;o datanll djliellc A>B > C

CZ* JjZAl ama o ST B2F JljiAl ama | -1

A%+ Cilighl Jua Ga ST JGEAMI C2 ciligd] Juo | -2
B (10 sleg 916 C kel Laaa (gSay | -3

A (0 d62la) B xla Jglas Elpnti gSag | -4

(2) dylad

M2+ g.8lg M/Z Lnldad dualyisl duilala dua cilola jluie dnla 2020 8)ljg @
Ol Ecey = +1.2 V. Z2* = 0.4V E° daydq . Z2* gudl (0 2wS§a JaleS gdl
:ggluci M2+ E° da.6

—0.80 7 0.80 _
+1.60 4 ~1.60 3
(1) &l

Y jlall (s ddelay X jlall CiligyS Jelas clyad 0Say af Cuale 3] anla 2020 5)ljg €
ciligsd zeanll (apiyill ols «déeolall guaiy Z jlall Ciligns Jglas elyad 0Say Ag
gm 51580 JalgeS lmigh Gog CiljLall
72+ £ y2+ < Y2+ 7 Y2+ < X2+ < 72+ 1
X2+ < Y2+ < 72+ _4 72+ £ X2+ < y2+ 3

@ (4) dulaX
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@odl X of Crale 13] X/Y lmlihas dpalyial dgilola dylA :dnli @liasi 2020 8)jg @
aulall amag  X2* = —0.28 V g)lieall JEANI E° datdg Y (o Jjite Jules
(gl Y2 I g)lieall JIFEAXI E® daud glo E°cep = +0.14V

+0.14 -2 —0.42 -1
—0.42 -4 —-0.14 -3
(3) aila

04 ddelay Z jlall cilinss Jglaa elyai oSay aif Cuale 13] :dnlA @lpaSi 2020 6)ljgé”
zaall cuiyill olé dmwe’ dselally X jlall Ciligns Jglaa elyai oSay 3g Y jlall
gm dljirg JalgeS migs Gag X, Y,Z aliell

Z<Y<X ) Y<X<Z i
X<Y<Z _4 Z<X<Y 3
(4) ayla)

vl Lac cunl @81 Jgaall @ Cilagloall @lc sliy xgualiai @iasi 2020 5)ljg

Jeloill dlsles  Jelbill digan auilali
Cd + Zn** - Cd?* + Zn il e
Cd + Cu®* = Cd?* + Cu

:gm 831584 JulgeS lmigsl Bag culjlall Ciligs¥ mianll cuyiyill ols (1

Zn2* > Cu?* > Cd?* ) Cd?* > Cu?* > Zn?* 1
Cu?* > Cd?* > Zn?* W) Cd?* > Zn?* > Cu?* -3
(4) aalal

(G acidl ciljlell ¢ daranll djlell (2

Cd pgraalsll jo (o ddelas CuSO, gulaill GilinpS Jglaa cliyat oSay | -1

Cd pgraalsll cilng gl jitagilolell yiiga aaiy Cd/Zn lmlins dalA o -2

Cu* qulaill ciligdl JuSyi alajy Zn/Cu lmlad aulA g6 -3

Zn (unylAll 1o (s sleg o0 CASO, @agraalsll GilispS Jglas hoa gSay | -4

(2) &l
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<= amyip] g8l cilsall g wialg Jgaall @ cilagloall quyal wgulia 2020 5)ljg €

Cu2+ Zn2+ Ag+ A13+ Ni2+ C02+ OAl.A_”
0.34 —-0.76 0.80 —-1.66 —0.23 —0.28 E°(V)

: Ni, Co lnlihas dyilals dylay @laiy Lags daganll silall (

i Co (it dinidi -2 Ni cnsll alis Jai -1
NiZ* Cilighl uSyi alajy - -4 Co clng &liS alaji -3

(2) &l

:(J4 £gina cleg 96 ZnS0, Jalaa Ko gSag X (2

Cu -2 Al -1

Ag -4 Ni -3

(1) axlay

04 cilladl alaiuly sma (§i6 @lcl ml dpiloly dlA ggSi 0Say (3
Zn/Ag Aoy r Zn/Cu -1
Ag/Cu -4 Ag/Al -3

(3) &yl
gm AmS§a Jole sgdl (4
APt -2 Ag* -1
Cu2* 4 Nij2+ 3
(1) alaX
)leall aAll ama dayd 0gSi Ag/Cu lmyn @ill dgilalall alAll @ (5

:Cilgolly E

—0.46 +0.46

-2

—-1.14 +1.14

-4

Golaio 27
walall aal=ill 8 i w;(,g\fs

¢
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plyaulidl - LS LS LqS

days Of lale «ouily Lac cual @i 83jlgll cilagleall gujal (guallas @liaSi 2020 &)ljg 4

Jon sqlwi gragjamll gilieall JHEAA Ama

E°(V) himall avilolall dulAll
0.05 Ni Co/Ni
0.23 H, Ni/H,
0.53 Ni Zn/Ni

6glusi Co%+ CiligyX E° glieall JIIAN ama dasd Ni/Co lolad @ill dulall s (1

—0.18 2 —0.28 1
+0.18 _4 +0.28 3
(1) alaX

rsglu’i Zn/Hy lmling duilels aUAIE® g)lieall dlAll ama datd (2
—0.76 2 —0.23 1
+0.76 -4 +0.23 3
(4) alay

16983l AwSgall Jalell (3
C02+ _2 Ni2+ _1
7n2+ 4 Ht 3
(3) aulayl

:Ni/Zn nlhd @ill dyilolall &lall @lel) Lags dapanll 8)lioll (4

Zn2* ciligal uSyi alaj | -2 Ni alis J&i -1
d1nga Zn (bl dindd | -4 dudlw Ni sl dinidi - -3
(2) &l

dojlull dcganall palic Cily gras awshi aac Cileala jlua 2021 5)jg €
rsgluny (Gilitagllmll)

apigdl ImiliSpe @6 +1 -2 CliSpall gran @8 =1 -
drigadl lmiliSpa g6 —1 -4 guawsl 6qind @il lmibSpe @6 +1 1 -3

(4) aulal

@
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2l 98 0gSy Mn juieiall 853 awsti sae @ poill jlase @lel (oliaSi 2021 5)ljg &

ALl Cdgadll
MnO,~ - MnO, -2 MnO,~ — Mn?* -1
Mn - Mn?* -4 MnO, — MnCl, -3
(1) s
. JoleS ouaws3l elluy :ciloala jlua 2021 3)ljg @
Oragumll go alelar ic Jjiaa -2 oISl po alclad sic awsge -1
aguricall go alclari aic Jjisa| -4 jgloll po alclalsic swSe -3
(1) &lal
.JiiAa Jale @l zlind &Sl calelaill colail Aaf walia$i 2021 8)ljg @
NO,” = NO5~ ») NO, - N,0, 1
N, - NO, -4 N,0, - NO -3
(3) &lal
alaleall @yl @l Imiala] jalll OH™ Cilig Cidga sac «Ciloala jlua 2021 8)ljg @
Al + NO,~ - AlO,” + NH, 6glus gaclsll gl g lmiiligal &Sl
4 -2 3 -1
6 -4 5 -3
(3) dlayl
ling @ ayill alsleall dijlgal @l CiligyiSIil Cidga Sac «oliaSi 2021 5)ljg @
MnO,~ + CH;0H - Mn?* + CO, :5gluey sacls
42 -2 48 -1
30 -4 35 -3
(4) &la|

g (o digSa duilola dda ilagl aaf sic Hy jlé ackaty :Ciloals jlug 2021 8)jg 9
(o dUAll oAmy déleiall daianll §)liell glo X jloll cindg jleall grag)aimll

X 3o (a eleg o0 HCl aan o Say -1

X o olavily yigayilgall yiga aniy -2

dullw E° gjlieall duUAll ama datd | -3

gl (e 6gdl Jjida Jale X | -4

(4) aulal

7
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Sguuyi/<Ln) 9l iwjan ol - LoS OB Lgd

(il Jeloill lmpe Giang dpilola dlA (lasi 2021 25)|jg
Ag,S0, + Fe » 2Ag + FeSO,

;o dlaleall [5ag datanll sjliell (Lo

Ag* 1 E° JIEAN ama (o ST Fe?t 1E° JIiAd ama | -1

Ag* (0 AwS§a JaloS sgsl Fe2t -2

Femjhm;mHSTAgmjhm; -3

Ag (4 ggina clcg 6 FeSO0, Jglaa hon gSay -4

(4) aladl

JIA¥ sma of lole o8 Jgaall @8 Cilaglaall @le sliy iilaol jluse 20215)ljg P
@il lac 1l gon ggluy G1agiamll g)lieall

Jelaill E°(V)
B+ A?* 5 B?T + A +0.27
A+ C* -5 A’ 4+ C +0.98
C+ 2H* - C?* + H, —0.85

:sglw’i B/C lmlnd avilola daulAl E° gjlieall amall datd (1

+0.45 -2 +0.89 -1
+0.125 _4 +1.25 3
(3) aulayl
:aondl Jiiaall Jalell (2
B -2 A -1
H, -4 C -3
(3) aulayl
ala @ lhima 99y Y jlall gls —0.23 V @gluyy Y2+ JIjial ama dass of Crale 13] (3
‘mbing duilola
Y/B -2 Y/A -1
Y/H, -4 Y/C -3
(2) aylayl

olmia 2 e

o3Lall @uleill & i x;();ﬂ

Sglb pudl pypo .o 2olae] - 2005 Jus ossgi -S5)ljgdl Lot <l 4ilgs cliy
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Al - S OB Lqyd

Squuyd/<Ln g Sll fwjan

ouivilola (uilA @6 Gani cnlele’ Jgaall guty guale @la$i 2021 8)jg @
ama doatlg B, A dpal)iodl jgapll lml diljlag g)lieall gragamll g wlaATwly
il Lac cial o awgal dmia JSI g)lieall dulAll

E°(V) Jeloill alall illagl alall ag)
0.76 A+ 2H" - A** + H, A/H, 1
0.80 B2* + H, » 2H* + B B/H, 2
:6qluri A/B Imliag dpilola daulal E° gjlieall amall datd (1
1.56 -2 0.04 -1
0.72 4 0.84 -3
(2) &l
19l JjiAa Jalges Imigs §og B, A, Hy (o JSI zeamll cugliyill (2
H, <A<B -2 B<A<H, -1
A<H,<B 4 B<H,<A -3

(3) asla
ala @ lhima 09y Y jlall gls —0.23 V ggluy Y2 JIjial ama dags of Crale 13] (3
mlnd duilola
Y/A -1
Y/C -3
(2) alal
Lyl JSili @le g lmerang Cd, Cr, Ni, Mg ciljlall eLal :Cileala jlua 2021 8)ljg €
0 Crale 1306 miliSpe @0 draga ayilif
Cd, Cr, Ni Ciljloll (o dcgina ddolas MgSO, Jglas el Say -
dcging déolay aSyat gSay 3g Ni JSuill 0w ddelay CdSO, Jglaw el gSay -
Cr ug)sll ga
HCl caaAall elglSgyaumll jaan ga Cd, Cr, Ni, Mg ciljlell Jeloi sic Hy jlé jaiy -
lam g)lies ama @lcl il dgilaly dula gligsy olalll glilall (1

Y/B oy
Y/H, -4

Ni/Mg ) Ni/Cd -1
Cr/Cd -4 Cr/Mg -3
(2) a2l

wlaia K e

Sglb pudl pypo .o 2olae] - 2005 Jus vossgi -S)ljgdl <lioa<Jl 4ilgs cliy
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Sguuyi/<Ln) 9l iwjan ol - LoS OB Lgd

5211584 Jalgc lmiony lmigsl lori ciljlall (Llljgﬁ{ cianll cuiyill (2

Mg?t < Cd?t < Cr?* < Ni%t —2  Ni?t < Cd?t < Cr?t < Mg?* -1
Mg?t < Cr?t < Cd?* < Ni%t —4 Ni?* < Cr?* < Cd?* < Mg?t -3
(4) aglad

16983l A Sall Jalell (3
Co2* 7 Ni2+ 1
7n2+ _4 H+ 3
(3) agla

lml dyjlé pmliol dilalall LAAN (1o I3ac jglaall Jgaall Gaais :eliasi 2021 5)Ijg
i awpsl dmic Cilagleag @iliS)a @ d1aga @4ilil dind milig g dpalyisl jgo)

: gy @i JIEAN Jelai canil B days of lale @il Lac caal o
X2* +2e” >X  E°=-237V

Cilagloall alAll
G sl &ulA cant @6 G2 Ciligyl JuSyi Jéy G/Y
M Ga Jjite JaleS il Z o
G (14 sqina slog @ Z Cilighl 1o (S Z/G
Jola @6 X jlall 0 dalad ag e Y CjS Cung o
Y2+ ciligyl
E° = 2.14V auAll ama X/G
E° = 0.57 V auAll ama G/M

M jloll 3awST euaiuy dg G jlall sauwsl gaiuyg @3l Ogudl depn (1

Y2+ _2 ZZ+ _1
X2+ _4 M2+ -3
(1) alaX

:gm caondl JjiAall Jalell (2
M -2 G -1
Y -4 X -3

(2) dilay @
Sglb pudl pypo .o 2olae] - 2005 Jus ossgi -S5)ljgdl Lot <l 4ilgs cliy
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:s9luy gjlall lmama ols X/M Inlas duilals dula (3

1.03 -2 1.71 -1
2.71 -4 2.03 -3
(4) aala il

dagaall siliall Ol Z/Y Inlyiad aplala &ila @ (4

canl @b Z2* Ciligdl juSyi alajy .
: sl humall Jiay Y sl -1
7 il L
sleg @6 Z jloll zalal Lhan (Say
. 4 Z @l Y 0o CligriSIyl el~ii -3
Y 04 g9ina
(3) Lo

.CaH, wiSpall @é Ca pguullSll AwsTi axe :ciloola jlua 2022 8)ljg

-1 -2 +1 -1
+2 -4 —2 -3
(4) daulal

.1Spall @é +1 wglun € jglsll awshi aac :Cileala jlus 2022 8)ljg €

KCl -2 HCl -1
NaCl -4 Cl,0 -3
(3) ala

1@ 2 aluny €1 jglsll awsEi sac @6 poill jlasa 2022 5)ljg§

Cl, - ClL,0 -2 ClIO™ = ClO5 -1
Cl0o; - ClO, -4 HCI - Cl, -3
(4) daladil

S Sl awsTi sac olo S > HyS Jelaill @b 2022 8)ljg @

2 )laday Jo1 -2 2 jJladayt alajg -1
1 )la6arJo1 -4 1)lad6aralajy -3
(2) auladl

qalaio £V
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Jeloill @b 1awS§a Lol uagyaumll elluy 22022 3)ljg 9

H, + 2Li - 2LiH -2 2H, + 0, —» 2H,0 -1
H, + Cl, —» 2HCI -4 N, + 3H, —» 2NH; -3
(2) dula
09 JjiAa JaleS guagyamll elluy 2022 5)ljg &
H, + 2Li —» 2LiH -2 2Na + H, — 2NaH -1
Mg + H, —» MgH, -4 2H, + 0, - 2H,0 -3
(3) dulal

o lmyLc awsTi o A’ @il dalall (Uil Jeloill g6 :2022 6)Ijg
SnO, + 2C —» Sn + 2CO

C -2 SnO, -1
CO -4 Sn -3
(1) dulal

9m Jjira Jale @l zling @all Jeloill cani 2022 3)ljg
MnO, - MnO, -2 NO, - NO3 -1
Pb0O, — Pb0O, -4 CN™ - CNO™ -3
(2) dauladl

@81 Jclaill @ CUiAl qill jall :2022 8)ljg @
Cr,05 + 3NO;~ + 40H™ - 2Cr0,%” + 3NO,” + 2H,0

H -2 0] -1
N -4 Cr -3
(4) aladl

«om Lils jialg Awshi Jiad @il dlaleall 2022 8)jg€”

Cl, + KOH - NO;~ + KCl + H,0 _2 ClOo3~ + N,H, - CI~ + NO + H,0 1
Cl, + H, - 2HCI 4 Cl, -» ClI~ + ClO~ -3
(3) ayladl
sl @ leill & sis w;(,t\;ﬁ

0)
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alsleall dijlga oc @ilill H,0 elall Ciligia sac 2022 8)jg @
H+
HSO;~ 4+ 10;~ — S0,%” + 1,

1 -2 2 -1
5 -4 6 -3
(2) daaladl
:sglui Jeloill can dijlgal dojill H (i¥ga aac :2022 b)ljg
C,HsO0 - CO
8 -2 6 -1
12 -4 10 -3
(2) auladl

sawsl gyaiwi A jlall Ciligyl :0f Clale 13 A/B Inliag dyilala dyla 22022 &)jg €
dars ol ( —0.76 V,—0.18 V ) dulall qulndl glioall JIiAd E° daysq . B jlal

E°, = —0.76 P E° = —0.18 y
E°cen = 0.58 -4 E°cen = 0.94 -3
(4) &lal

dylioall agylall @ dgilala LA @b ciani cnlelai Jgaall (w2022 b)ljg @

il Lac caal @i auw)al

E°(V) Jeloill
0.26 Cd + Sn?* — Cd?* + Sn
0.36 Zn + Cd?* - Zn?* + Cd

X Cd + Ni?* - Cd?* + Ni
0.09 Ni + Sn?* — Ni?* + Sn
nlnd @lcdl gjleall amall Inl dpilely ayla (1
Ni/Cd -2 Cd/Zn -1
Ni/Sn -4 Sn/Zn -3
(3) alay

O l@ia '%YA
@ ,_::._.| '| «aulsill éais o‘j';( J;‘ ‘:_
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Sguuyi/<Ln) 9l iwjan ol - LoS OB Lgd

Ba1S§a Jalges lwigsl [Bag ciljlall ciligyl uiyii (2

Cd?* < Ni?* < Zn?* < Sn?* ) Zn?* < Sn < Ni?t < Cd?* -1

Zn?* < Cd?* < Ni?t < Sn?* —4  Ni?* <Zn?* < Sn?* < Ccd?* -3

(4) dila
sqluri X da1d olé —0.14 V sqluny Sn?* 1 jlieall JIjiadl ama oIS 13] (3

0.63 -2 0.17 -1

0.47 4 0.35 3

(1) dilaX

lnerang M,Z Y, X dyalyisl jgay lnl @il ciljlall &yil cilagleall guysl 2022 5)ljg €
0l lale @ily Lac cial 0 ImiliSpa @6 d1aga duilif cilighl JSi @le ogsi

X ol 8awST M, Z,Y ciljlell ciligyl gubaiwi -

aldllnag (o Y jlell Ciligil Jjiag g aldlas ga M jléll ciligil Jjiag Z jlall -

il Latd dagnnll )leell (1

Y jloll (s gqina cleg @6 X zAlal anl Jglae o gSar X -1

X caendl Jjidall Jololl -2

Z jlall 0 dcgine dsoler Y Jlall Jglas elyat gSey -3

X, Y Imlihné alcl gjlies ama Il 9gSy @ill alall . -4

(3) aulay
M/Z s gl dvilelall adall ga (2

M ubhéll alis Jsi -2 hima Z (il -1
M ciligdl juSyi Jog -4 r2na M ksl -3

(4) dila

wlaia K e

o ‘f;(‘;_*-
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as<psdl cling<li

8300j @le Jaoy @ilarsll Jeloill @l acluall Jaloll dola] ol 1997 8)ljg @
Jeloill lhydiiill dolla - -2 Jeloill AH - -1
Jeloill dcpu -4 dlclaiall slgall pigll ddll | -3
(4) dilay
.om by i1l d6ln g §oii @ill dagnnll B)lucll 1998 8)ljg €
syl &g elotyl baydiiill &sla alaji | -1
@il d8la 8alijy Jeloill dopw J&i -2
it iall Adoall &8la gqlut laydiiill &bl | -3
Oliaglis guuSell g gualedl grlcloill il délln -4
(2) il
2NO, + F, — 2NO,F i3l Jeloill o 1999 5)ljg ¥
. sqlus NO2F (M/s) #Liil écypw Jaea olo Fz (0.2 M/s) clilmiul dcyu Jasa olS 3]

02 -2 01 -
06 -4 04 -3
(3) alaX

2NO + 2H, > N, + 2H,0 :Jclaill dcyw (gils oLs 13] :2000 5)ljg€”
Jeloill dcyu olé canill @] Jeloill sleg aan (aoAilly R = k[NOJ*[H,] :gm

Jladay alaji

dlpad -2 OLipa -1
8016 -4 Cilpe8 -3
(3) duladil

@81 Jelaill @ :gliasi 2001 8)ljg ¥
Cs Hg + 50, — 3C0O, + 4H,0 + heat

:ggluy M/s_1 Hz0 998t dcpw Jaea gl O, = 0.01 M/s élMmiwl dcpw Jaea gLS 13]

8 x 1073 7 1.25 x 1073 1
8 x 1072 4 1.25 x 1072 3
(2) &l

@
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Sguuyi/<Ln) 9l iwjan ol - LoS OB Lgd

:Jace of aai 2N,0g = 4NO, + 0, :@ifl Jeloill s 2001 3)ljg¥”

ElNmiwl deyn = NO2 (ugSi dcpw P dcpw cdn’ = NO2 (g8l dcyu Py
N20s N20s ¢lamiwl

dcpun @int = 02 gugSi dcpw ENmiml dcpm cdon = 02 (ugSi dcyw
N205 ¢llmiwil N20s
(4) &laXl

-3

Jelaill dcym Ogils LS 24 +2B— 2C + D il Jclaill @b :éqii 2001 5)ljg €
dcyw docliag @l 6384 lea BA (o JS 1Sy daclie ic ailé R=K[A][B]?
1ol] Jeloill
Cilpa 3 -2 Cilya B -1

dilja 4 -4 dilja 8 -3
@) ala

dngn piel byt 6l dslets dyill ciljlell caal (aliasi 2001 8)ljq @
lniiiiall A8oall &6l 6qlw by diiill a6l | -1

il déls 8alijy Jeloill doyu Jai -2

Jeloill 3jlin daya dabijy larmiill aéla 85 -3

Jeloill jlya daya 8alijy bdiiill dsls slaji - -4

(2) il

:datan hhiiiall Aéoall 2Agll dillng ddleia avidl dihlell gan] :dugid 2001 ZS)ljg

&ilgill gAgll délia gl -2 B)all daya dabujy agji - -1
L_gmLAiI

-4 aching Jole agags Joi -3

(3) )l

2NO, + F, > 2NO,F i3l Jelaill @b :é1a1n 2002 8)ljg

soluy Fy (M/s) elimiwl écyu Jaea olo NOSF = 0.1 M/s zLiil dcyw Jaea oIS 13|
0.05 2 0.03 -

0.20 -4 0.10 -3

(2) s &
Sglb pudl pypo .o 2olae] - 2005 Jus ossgi -S5)ljgdl Lot <l 4ilgs cliy
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Al - S OB Lqyd

Squuyd/<Ln g Sll fwjan

CoH, + 30, — 2C0, + 2H,0 @il Jelaill @ éygid 2008 &)ljg €
:sgluit CO2 jgmhh Jaeas Ole 02 = 0.45 M/s cloiAl Jaoas gLS 3]

0.3

-2

0.15

-1

0.60

-4

0.45

-3

(2) &l

i Jelotll dop ga A3 8)lyall daya 8alyj Ol :dygih 2008 5)j9

acpull Culi Olagdi -2 Syl Olags -
dlledll Clasbaill sac 8L -4 Iy i1l &8lia 8L -3
(4) ailay
. Jeloill deyin ) 41610 2008 8)ljg D
Qajll 4 yadlifi -2 Jajll g4 alaji -1
Syl i -4 Bylyally yilii X -3
(2) aula
$3lj wlc Jasi Jeloill @l Acluall Jalell &8LAl O] :é161n 2008 )jg @
Clelotall sl Y Iy il &l -
Jclaill AH -4 Jelaill dcpuw -3
(3) alay
g (ajll g dailill slgall juSyT o dsilell Jiay @il JSdll :aigid 2009 8)ljg €
23 -2 % -1
O Oe
A -4 A -3
el ol
(1) iy

@

Sglbpuldl payo .o 2olac] - 2005 Jis grossgi ~S5)ljgll cloa<Il yilgs cliy
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Sguuyi/<Ln) 9l iwjan ol - LoS OB Lgd

daran &l Cllell o :digid 2009 8)jg

axilill sgall 11Syi J& Jeloill gayeall pamll dalua Cialajl lals | -1

dlainall dlaalaill aac Jé1 3)lpall daya dalijpy . -2

ilgill 019 @l 638y Ol caag palai JS | -3

B)lpadl daga Balijy Aillijall aiSyall dsliall Jaea alap - -4

(4) aladl

OH™ _ .
3C10~ — Cl0;™ + 2C1~ Jelaill @b -éiygiis 2010 &)jg ¥
M/s sqluri ClO™ elalmiwl dcpw )gSio (0.06M/s) Cl0; ™ zLiil dcju

0.06 -2 0.02 -1

0.18 -4 0.12 -3

(4) aladl

sic gR=K[R]? gm R+ M - G Jeloill dcyull 9gils olS 13| :apapm 2010 &)ljg @
Jlada) caclaii dcpll 9l OLipe M g Cilpa Gl R juSyi doclna

Cilpa 6 -2 Cilpa 9 -1

(Lija -4 Gilpa 3 -3

(1) dala

iy Blpall dag 28y aic Jeloill dcyw AN digid 2010 8)jg @

I L oo ...” aﬁLb Ol P _2 a_c)_u_LJI dl_.ll_‘_-i OI e _1

hiiiiall A6oall dblina 82l -4 dllesll cilealnill 5alyj -3

(3) &gl

sqlii of Ciny @ilass Jelot of @é oIl Cigan Aic :dibun 2010 8)ljg @

ouuSollg guladl gulcloill Gy -2 dailill g dleloiall slgall Sy -1

dlcloiall algall giag @idla . @uledl gleloill i @isla
daqilillg ©uusellg

-3

(2) s

tlaio 2 e
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:qluwi C ¢l\lmiwl dcpw 0gSi B + 3C — 2E Jeloill @é :dugidi 2011 8)ljg@”

B ¢lMmiwl dcpn caloal Gli -2 B ¢lMmiwl dcpn ¢l -1
E zli] dcyw qili - -4 B zLii| dcyn caen -3

(2) ailaX

ol 6387 jlell @lc 2lgll lhanll 8alyj Ol dijle slga Jelat sic :agid 2011 8)ljg @

jlol j4Syi Julss | -2 Jeloill aopu Jylsi -
jlell aan dalj | -4 dbealaill aac dalyy . -3
:(3) duladl

06 4igy X aclwall Jalell 3gag :dibun 2011 8)jg ¥
Jeloill dopw -2 hiiiall xdoall &8l | -1

I L oo ...II aﬁ'b _4 LMSJIJAJI LS .. |I Lns\g L . .-” _3
(3) dlad

Ja2a OIS 13] CH, + 20, — CO, + 2H,0 @il Jclaill @a :aiopn 2012 &)ljg
.sglus H2O(M/s) (g dcpw Jage 0ls CH, = 0.12 M/s ¢lilmiwl dcyuw
0.12 -2 0.06 -1
0.24 4 0.14 3

(4) dila

ol 6381 Jeloill scluall Jaloll &0l :a161n 2012 8)jg @
dlcloiall lgall déla (h0A -2 hifiiall r8oall déla jAdA -1
i iill aslia 3abyj -4 dleloiall Algall délia 8aLj -3

(1) aylad
Mlgall j1Slyi Olo oIyl alla @l Jelat ol Jging Al :digiii 2012 5)ljg 4P
OSay Lo J&T 0gSi dnilill -2 OSay La 15T 0gSi dlelaiall -1
dugluiia Lafly dxilill g dlcloiall | -4 aili dxilillg dlcloiall -3

tlaio 2 e
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Ol Crale 13] 2A, + B, = 2A;B i3l qualyiodl Jeloill elyal :dom 2013 'é)ljg
:ggluci A, B 2l dcyw Jaea gl 0.04 M/s sgluwy B, élMmiwl dcyjn Jaoea

0.04 -2 0.02 -1

0.16 -4 0.08 -3

(3) &yl

acyw of Cuale 13| A, + B, = 2AB @il @ualyiadl Jclaill @ :agopn 2013 5)jg @
caclaii Jeloill dcyw olé (wie [A] g Cilpa 4 [B] déaclaa ies R = K[B]? Jclaill

Jladay

814 16 -2 Cilya 8 -1

Bpa 32 -4 Cilpa 4 -3

(2) X

:odlasSll Jeloill acpun (Gleiy latd datanll 3)liell :droun 2013 ZS)Ijg

ailmi @in g Jeloill dylay Aia diili Gy -1

syl il d | -2

8)lyall yilii X -3

aoill 2o abliti | -4

(4) aladl

8alj @le Jaoi Jeloill @l scluall Jaloll d6lal :digii 2013 3)ljg &

Zilgill gagll aslin -2 Jeloill dcpu -1

cleloiall gagll délia -4 by il dslia -3

(1) dlaX

Mlgall 1Sl Olo ol dlla @l Jelat @l Jging Aic :d10un 2013 5)jg @

arle Lo J&T OgSi dailill -2 arle Lo 1St 9gSi dlclaiall 1

aili 9gSi aqilill g dleloiall -4 | duqhwia Og8i aqilill g alclotiall = -3
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ol - LoyS OIS lw Lgid S/ 4l fwjan

dwSoiall Cleloill @l Acluall Jalell &ola] a101n 2013 5)ljg 9

&l Jgaghl @)l Gojll 0a A o s
ol K Oljidl @hga 1 gy -
Oljidl @Ag
guisell Jelotll aopu o sy ol Jelatll Jgmg dcpu o sy
héd Ol @hg
(3) dla

:qual)iodl Jeloill o A éldmiml ey Jaea LS 13] :dugim 2018 b)ljg
:gqluny C 2] dcyw Jaea 9l 0.6 M/s gqluy 3A —» B + 2C

0.6 2 0.4 -1
0.2 -4 0.8 -3
(1) aglayl

Jaee S 1Al NyHy = 2H; + Ny @llill Jeloill @ :dilesls jlua dron 2018 ZS)ljg
:¢glury mol/L.s 8aaqi1 Hy Ll dcp Jaea glo 0.2 mol/L.s ggluy N, Ll dcyuw

0.2 ) 0.1 -1
0.4 -4 0.3 -3
(4) aladl

@ 0.02 M ] 0.01 M (30 anili 85la JuSyi 1 Lo Jelai @b sdtoin 2018 6)jg @
saluy M/s Jelaill dcyw Jrea old 105 go)

2%x1073 -2 6% 1072 -1
1x1073 4 1x 1072 -3
(4) alal

Olo (0.1 /M.s) Lo 8)lya &y aic Jeloi dcpw Culi datd culs 13] :augid 2018 8)jg &
:Jeloill i

2 ) 1 -1
4 -4 3 -3
(2) alal

(olaio £

Sglbpuldl payo .o 2olac] - 2005 Jis grossgi ~S5)ljgll cloa<Il yilgs cliy




18)1jql oSl plgo Ly

Sguuyi/<Ln) 9l iwjan ol - LoS OB Lgd

ole dunll QLSS plwal @6 Clagpidl Jaei :digid 2018 8)ljg @

Clelaiall gig dsla 8alyj 22 cnlcloiall gag ddla hoa | -1
CIAI_CI o oo II I L oo --.II aﬁLb « o e _4 CIM' o oo II | L oo ---” aﬁLb BAIT!J _3
(4) alayl

arAiuall scluall Jalell Glo 2H,0, — 0, + 2H,0 Jelaill @b :drapn 2018 &)jg @
:gm Jeloill dcyw salyjl

KI -2 I2 -1

Fe -4 Ni -3

awsl @ili gm Lialmia @ eadiwall acluall Jalell oI 2dyaill :46a Lialnia @6 3gaga
auaall lialmial Bag JI§udl GiljlA poitw 1M MnO2 juisiall

B3l 6360 Lo Jeloi @d rcluall Jaloll aladiul :Cilosla jliis dibun 2018 8)jg

Jeloill dcyuw -2 il &sla -1
Cleloiall g délia -4 AH -3
(2) alad

@llill Jelaill @ C, s3lall élilminl dcym CuilS 13] waqidi 2019 8)ljg @
sqluws AC ZLi1l Jaes Ol6 0.2 M/s sgluy C, + 2A — 2AC

0.2 ) 0.1 -1
0.5 -4 0.4 -3
(3) alal

dcyw Jaoa oIS 131 NyH, — 2H, + N, @il Jelaill @ wolia$i 2019 6)ljg @
sqluiy M/s 8angy H, zLi1l dcyw Jaea Olé 0.5 M/s sgluy NyH, ¢lalmil

0.5 -2 0.1 -1
5.0 -4 1.0 -3
(3) dylal

Gualyiodl Jeloill é A elNmiwl dcpu Jaes OIS 3] :ulc @lasi 2019 é)ljg
:sqlus M/s 1 C zLii] Jaeas ¢l 0.3 M/s sglus 3A + B - 4C

0.2 -2 0.3 -1
0.15 -4 0.4 -3
(3) daulail
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ol - LoyS OIS lw Lgid S/ 4l fwjan

65 0.002 M @l 0.01 M (34 élclaia 5ol JSyi i Lo Jclai @b cgale 2019 b)ljg @
sqluy M/s Jelsill dcym Jaoa Olé 105 (e

8x 1073 ) 8x 1071 -1

8x 1074 4 8 x 1072 3

(4) aalal

s )l dayy @dy aic Jeloill doyw alayi:digiin 2019 'é)ljg

dlles|l dilaalaill aac 8ali) -2 AH Olndi -1

‘:IALCI.“ ||8ég aﬁLb OI . o _4 I o e || .. |I aﬁLb Ol e o _3

(2) X

Jelaill acym Alaji Jeloill jlia dags o) sic Ciloala jlua dgid 2019 &)ljg @

| L oo o-oII aﬁLb (plo . o| _1

AH dats poi -2

huniill dsla elliat @ill Aljall axe abajl - -3
anilill slgall geig ddln 83l -4

(3) duladl

ole 16 X Lo Jeldi @é acluall Jolell aladiul (oliaSi 2019 8)ljg€?

Jeloill dcyu -2 i1l ddlin -1

cileloiall g délia -4 hiliiall x6oall déla -3

(4) dila

@le Jaey @iliagsll Jeloill @l sclwall Jalell dala] wgale @liasi 2019 5)ljg €

Jelotll dcyu -2 Jelotll Cigan () -1

Cileloiall dsln -4 AH -3

||,.| | & s w;(,}\fs
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Sguuyi/<Ln) 9l iwjan ol - LoS OB Lgd

.a0jll aic @lel Lo Jeloil dlelaiall slgall Syl 0gSy s@wliai 2020 8)ljg¥”

&5 -2 &l -1
¢115 -4 ¢110 -3
(1) alad
LT Jolaall JSiitll Gy sodiaSi @allad 2020 &)ljg ¥
2« 0 f\ CO + Jeloill gojll ga CO juSyi jei ooy ds\el
> 0.06 PR . £
T o0 \ oc cial pi Jsill gusl NO; > €O, + NO
% 0.02 | t\:‘:‘"&\m:m | :aLidl aliw 3|
0 20 40 60 80 100 120
(&) ol
Ol s CO 385 s :Jelotll ailay o CO uSyi -
0.06 2 0.02 i
0.1 4 0.08 3
(4) aylay
{(s) () Aic J&8I CO JuSyi gy -
60 2 100 i
0 4 40 3
(1) aglad
. oY Jlaall JSiitll gy w@liaSi dnla 2020 &)ljg
-:;k ZZZ N\ Jeloill gajll ga CO JuSyi joi oy déilell
T oos- \ cual @i JSiitll guysl CO + NO, - €O, + NO
é 0.02 | L\Q::::M | il alfwdl o
0 20 40 60 80 100 120
(E3) oe GO e () Aic Filill gulaall o -
el aa CO S5 yad
:Jiay jglaall Jsill
dleloiall slgall juSyi -2 auanlll dcyull -1
Jelaill dcyp culi -4 alcloiall lgall juSyi -3

(1) alal a
Sglbpuldl payo .o 2olac] - 2005 Jis grossgi ~S5)ljgll cloa<Il yilgs cliy



18)1jql b Sl plgo iy

ol - LoyS OIS lw Lgid S/ 4l fwjan

bt (0's) gajll xic CO (M) juSyi -

0.04 ) 0.02 _
0.1 4 0.06 3
(4) &l

slui direa d)ia da)a aic k la Jeloil dcpull Cuyli dats :guliai 2020 'é)ljg
:sglui Jelotll aul sl auipll (0.1 /M2.s

1 -2 16N -1
3 -4 2 -3
(4) &l

sick = 2 X 1073/M.s dags cuils 13] 2A-F+C Jelaill @é :guallai 2020 6)ljg €
:ggluci A=0.1 M 11Syi 9gSi Leaic (M/s) Jeloill 1Am dcpw Old dites 3)lia da)a

2x107* ) 2x1073 -1
2x107° W 2x107° -3
(3) auladl

0gST ditea Bjia days Aic (1) gl aylsll aii) Lo Jelod gallas 2020 8)ljg
k Jeloill 1am depw Culi gulid 3ang

L/mol ) s71 -1
mol/L.s -4 L/mol.s -3
élalmia o daaioall dagaall Clangll (Golgy guin JSuill Amy LA pieils
/M -2 st -1
M/s -4 /M.s -3
(1) aala Xl

R=Kk[A]? Jcloillicyu gild A= &ilgi @ualyiadl Jeloill @ié 6wl 2020 25)|jg
k datd glé R=1.6 x 107°M/s Jeloill dcpu g [A]=0.2M .ditea 8jlya da)a aic

:sglui
8x 1079571 ) 8x107%/M.s 1
4x1078s71 -4 4x1078/M.s -3

@ (3) aula ¥
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Sguuyi/<Ln) 9l iwjan ol - LoS OB Lgd

ariy . 1=A salall Jeloill dri) . A+B+Co zilgi Jelaill @ @l 2020 5)jg @
dcyw Ogils Ol dires B)lya daya aic 3= aulsll Jelaill driy g 2=B salall Jelaill

:gm Jeloill
R = k [A]*[B]*[C]* -2 R=k [A]*[B]? -1
R = k [A]*[B]* 4 R =k [A]*[C]* -3
(1) &l

Jeloill 1aml dcyull 9gils ol Crale 3] :dmla 2020 'é)ljg
1.2M/s = Jcloill &cpu g R = k[H,0]?[CH5Cl]* gm CH5Cl + H,0 — CH;0H + HCI
:ggluy K Jeloill depn Culi dars ¢lo [H20] = [CH3Cl] = 0.1M (gt Leaic

1.2 x 1073 7 1.2 x 1072 »
1.2 x 103 4 1.2 X 102 3
(4) &l

ari) olo k = 4 x 1078 /M.s dcpull Culi dagd qualyial Jelai sanla 2020 6)ljg e
gl audsll Jelotll

1 -2 161 -1
3 -4 2 -3
(3) aulayl

da)s Aic A > gilgi @ualyiodl Jeloill dcyu culi of Ciale 131 :anla 2020 6)ljg €
:gm Jeloill [Aml dcyll 9gils olé 1.6 X 1072 571 gqlury 25°C B)lja

R = Kk[A]* ) R=k -1
R = K[A]? -4 R = K[A]? -3
(2) il

8lia days aic R = K[A]* gm Lo Jeloi dcym 0gils oliaSi @ullai 2020 6)ljg e
X datd @Gleiy Lo oo datanll §)liell Ol dites

Jeloill ey @6 cleloiall jusyi il gui | -1

alclaiall slgall juSyi ggluwi -2

dleloiall Mlgall Ci¥dgall aac gglui | -3

drlaoll dpaill oo iy -4

(1) alad @
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ol - LoyS OIS lw Lgid S/ 4l fwjan

datd Cils 131 A - ilgl @3l @ualyiadl Jeloill @6 :@lasi ulhi 2020 é)ljg
093t Laaic M/s Jeloill [am dcpw ¢lé ditea B)lyn dajaaick=2x 1073 /M.s
:sqluci [A] = 0.2 M jiSyi

4x107° ) 4x1074 -1
8x 1075 -4 8x107* -3
(4) @l

digea jlya days aic (1) sqluri Lo Jeloil aylsll dripl oliaSi gulii 2020 5)jg @
wom Jeloill [aml k dcpull culi 3aag olo

1/M -2 st -1
M/s -4 1/M.s -3
(1) aala Xl

Jeloill dcyu gqils A — C gualyiadl Jcloill g :liasi guliai 2020 ZS)Ijg
Jeloill acpiug [A] = 0.02 M juSyi g diteq 3)lja daja aic R =Kk[A]?
:6gluri K da1d glo R = 2.4 X 107 M/s

1.2x107* ) 1.2%x 1072 -1
48 x107% -4 4.8 x 1072 -3
(2) dylaXl

Jelaill driy. A+ B — zilgi @ualyiodl Jclaill @a xoliaSi @l 2020 5)jg @
dcyu (gils Lo « direa Bilja dajs Aic g3 = Jelaill aylsll aviyll g B =2 alall
o Jcloil

R = k[A]'[B]* -2 R = k[A]'[B]? -1
R = k[A] 4 R = k[A]?[B]* -3
(1) alaXl

aic NO, + HCl - NO + H,0 + Cl, Jeloill @6 :@liaSi guallas 2020 3)ljg ¥
drwilly Jelaill dxiy oo orije Jeladll dcyw @elAT oxip NO, JuSyi dacliag
'(SgLU.L:I NOZ O.ALA.U

1 -2 16N -1
3 -4 2 -3
(2) ala

. - l .;Y:i\.

@ wonlall olsill f sl \5\1’;(4};‘_:.'-'
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Sguuyi/<Ln) 9l iwjan ol - LoS OB Lgd

Blia dags aic k Lo Jelai dopw culi dagd Cuils 131 (aliaSi @uallai 2020 &)ljg @
oqlui Jeloill [aml &Sl &yl ols 0.2/M2.s sqlui dires

1 -2 Jon -1
3 -4 2 -3
(4) iy
.ow addlell L Jelst dcyu ggild Jiay :@laSi wullai 2020 8)ljg @
3uSyill g Jeloill dcpuw 2 shalldag g Joloill dcpu |
1uSyill g dslial -4 1Syl g Bylpall daga -3
(2) aulal

sick =4 x1078/M. s dcyull Culi days al Lo Jelod (giliaSi anla 2020 6)ljg @
il Jeloill alSll avipll glo ditea §)hn da)a

1 -2 16 -1
3 -4 2 -3
(3) alaX

daya aic 1.5 X 1073 M/s La Jelai depuw of Crale 13] wolpasSi dnla 2020 6)ljg e
k dcpull cyli dars olé R = K[A]'[B]! gm Jeloill [aml dcpull 9gils g direa B)la
.sqluwi [A] = [B] = 0.1M 09y Leaic Jeloill Iaml

1.5 x 1072 5 1.5 x 101 »
1.5 x 10~ 4 1.5 x 1073 3
(1) alad

@alyiadl Jeloill Jiay ¢l @il Jgaall Ciloglea gujal :dnla 2020 I 4
cunl @i (1) gl Jeloill alsil &vipll ol Lale diten 8jlya da)a aic A+ B - 2C

il alfwdl o
M/s ayilaiXl dcpul [B] [A] dnpaill a8y
3x 1073 0.1 0.1 1
9x 1073 0.3 0.1 2
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ol - LoyS OIS lw Lgid S/ 4l fwjan

:gm A dalall @uuilly Jelotll aviy -1

1 -2 Jon -1
3 -4 2 -3

(1) alay
:gm B 8alall davwilly Jeloill dviy -2

1 -2 16N -1
3 -4 2 -3
(2) alal

:sqluy K Jeloill dcyu Culi dard -3
1x 1073 ) 3x1073 -1
1x 1072 -4 3 x 1072 -3

(3) agladl
@ualyiadl Jelaill @idl Jgaall @ cilagloall qupl @liaSi dnla 2020 &)ljg @

((4) clsall gc wal of dites 8jljn dajy ric A+ B - &ilgl

M/s Jeloill dcyu 7] 1Al Tl ad)
1.4x1073 0.3 0.2 1
28x1073 0.3 0.4 2
14x1073 0.6 0.2 3

wsgqlui A dalall arwilly Jeloill auiy -1

1 -2 1on -1
3 -4 2 -3
(2) aulad

1 -2 1an -1
3 -4 2 -3
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Squuya/:Liny 4l iwjan

plyaulidl - LS LS LqS

:oqlwi k Jeloill 1am depn Culi dasd -3

1x 107> ) 1x 1072 -1
7x107% -4 7 %1073 -3
(3) el
‘o Jelotll 1aml k dcpull culi Julid ang -4
M/s -2 s7! -1
1/M2.s -4 1/M.s -3

ella JSI ariio .lislh @b @ilill saioall JSill 1amy Cilanglldilis (1Saag
o Jeloill aml k dcpull Culi julis 8aag

M/s ) s71 -1
M~2,s71 -4 M~1s71 -3
(1) &yl
a3 aliwdl e al 4 Cilogloall gupal :anla 2020 8)ljg@
Jeloill il sl &lgill gag dsln Clcloiall gag délia
(k) guusell (k) )
10 240 20
:oglury (K]) laiiall a60all ghg ddla datd -1
260 ») 250 _
200 _4 220 3
(1) aylay
sqluy (KJ) Guala3l Jeloill hydiiill a8l dard -2
220 ) 210 _
250 -4 230 -3
(3) aulay
iggluny (KJ) Jeloill AH days -3
-220 -2 +220 -1
~240 -4 +240 -3
(1) aglay
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Al - S OB Lqyd

Squuyd/<Ln g Sll fwjan

adlla A, + B, — 2AB + 30K] ualyiodl Jelaill @ :liaSi guallas 2020 &)ljg €
sqluri (K]) ouuSell Jeloill hyiiiill déla ol 50K] guledl Jelaill bhyiiill

40

-2

80

-1

10

-4

20

-3

(1) &gl

.0c wal @i Lo Jeloil @i Jgaall Cilagloa gupsl }@liaSi dals 2020 8)jg €

kuﬁLdlAﬁaAﬂéyéga§Uo dxilill slgall giag délia

dlclaiall slgall giag délia

K] k] KJ
250 200 40
:sqlwi (KJ) ale3l Jeloill il dsla dald -1
260 ) 250 -1
210 -4 220 -3
(4) auladl
;g (K]) ouuSell Jeloill lhyiiill déln dard -2
100 2 50 1
200 -4 150 -3
(1) &l
iggluw’i (KJ) Jeloill AH days -3
-220 o +220 i
-160 -4 +160 -3

(3) &gl

s gajll jgpay @iliarsll Jeloill dcpu jadliti (gwlad 2020 8)ljg @

dlelotiall Mgall juSyi gadlity | -2 alsil cilaslaill aac salyj -1
dlclotall algall juSyisaly | -4 a~ilill algall juSyi yaslity -3

O laia '%YA
I'::..'I 'I =il a e "\”;( J;\. );'-
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Sguuyi/<Ln) 9l iwjan ol - LoS OB Lgd

Jelai ey (a 1S elall ga Na agagall 0a delad Jelai dopw quallas 2020 &)ljg

lam dcyu @ yigall Jalell Ol Inwsi &1iSH Lanl clall o Mg aguuitioall (a dolnd
o Jeloil

Slgall juSyi 2 bl daluig -1

Bjlpall daja -4 dalall deriin -3
(3) dalal

ol 6381 Jeloill @d Bjlall dags JAdA @uallai 2020 &)ljg
dlledll Cilaslaill aac 8alj | -2 Iyl dlln @b Olags -

dllesll Cilaslaill sac Olnsi | -4 b iill a8l 8lyj -3
(4) aylad

ol 6381 Jeloill Blia days gl dnla 2020 8)ljg @
il dsla 8alyj | -1

il il dln olads -2

AH8sLj -3

il d8la elliad @ill Clijall sac 8alj -4

0.01 M 5 0.001 M i
1M 4 0.1M 3
(1) gl

Jeloi gjlya daya 8alij Olo pabaill dplat @le slaicdl :@liasi @ulal 2020 8)jg @
oy aicpu 83l @l 6381 La
Ciljall auSyall asliall lhngia (ploAil s -1
dlaiaall adsll dilaalaill aac aloAasl | -2
huniill aéla elliati @il Aligjall aac 8alyj - -3
ALl [mSliad @il lhymiill délia 8alj | -4

(3) ailsy @
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ol - LoyS OIS lw Lgid S/ 4l fwjan

cuitAll (ua dolnd @lyial ga syl il )iy @Glyial (oliasi gallas 2020 &)ljg e
gm Jeloill 1am dcyn 9 4Gy ¢l Jalell dnwo cagyall Aic g lmwat &lisll Laml
dlcloiall sgall doriln -2 dlcloiall slgall juSyi -1

BJljadl dajya -4 chouwll dalua -3
(3) dalall

:(5\Jl 6§ Jelotll 3jlya daja (ploAdl (gliasi anla 2020 'é)ljg
bnyiinivll &l 8alyy - -1
huiiill asla Ellial @ull Ciligjall aae sy -2
il dsla gasi -3
hhuitiill dsla Elliat @dill Giljall sac Olnsyr | -4
\ (4) a3l
Jolas ga pgpuirioall by e dygluta JIS Jelai sic wolaSi dnla 2020 5)ljg@

:6glury (M) HCI Jglas 11Syi gy Loaic gpuwdl Jeloill 9gSy HCI
0.1 ) 1 -1

0.001 4 0.01 3

(1) dala

oragamll st Ggo Jlai @b KI aguuligl 3yagy alaiiml @ulai 2020 5)jg @
:Jué’ @lc Jael diteas d)lja dajy aic Hz202

AH 6 pioill -2 Jeloill dcyw -1

Zilgill ygmlh 4] -4 &ilgill @Ag délin -3

@ili aclua JaleS lia ciglihall dia cigling jic dagasll zaliall g6 Jeloblam :agii:(4) dalall
aguuligyl 313gy Jag jrieiall Ay
| g Jgaall d 81)lgll cilagleall (J.IJ)AT :6wlat 2020 'é)ljg
Jeloill hmiill délia lhilig 604 ddlln @Aag dsélia Aqg délia

aclug Jole 3gags gulodl | aclua Jale Oga k] &ilgill K] Cileloiall
K] K]
95 200K] 160 80

¢
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Squuya/:Liny 4l iwjan

plyaulidl - LS LS LqS

sqlwi (K)) AH jlyall sginall days -1

+80 2 -80 -1
+240 -4 ~240 -3
(2) dila

«sgluri acluia Jale agagy (K]) ladiiall xéoall dbla dars -2

155 P 40 p
200 4 175 3
(3) iyl
«gglusi clua Jole Ogas (K]) euuSell Jeloill hydiill d6la dats -3
60 -2 40 -1
120 4 95 3
(1) alay
8301j @l 6384 Jeloill @l scluall Jalell &8lAl dnla 2020 8)ljg ¥
AH -2 lubiill &slia -1
Cleloiall piag dslia -4 Jeloill dcpw -3
(3) ¥l

a8l alfudl oo cal af a8l Glagleall guysl (eliasi @aliai 2020 &)ljg €
ailill slgall (110 dlcloiall Algall @m gualyisl Jeloil (k)) gl Ciléla aid Cuils 13]
hiiiall a8oall gig délla (15 acluia Jale agagys guoladl Jeloill bhydiiill déla 20
:150 aclina Jale gy

wsglui (KJ) AH @jlyall sginall days -1

+90 ) -90 -1
+130 -4 -130 -3
(1) aulal
:oglui achina Jule agagy (K]) laiiiall Aéeall gng déla dard -2
95 -2 30 -1
150 -4 125 -3
(3) aulal
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