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La concentration et les solutions électrolytiques

gVl Lilall puuzl-]

: awigVl WilygluI-1
pbio iy o @olyio (ligsl) ddlw Sligl g ((DlgulS) dizee Dligl o gl caball pauzdl (eSi
o sl o
wiboll puwsdl clwled gomy 3l emid] o3l gulloy 8y gledl SUgMIlg gVl s b SISl ey
Cadludl il sae ol dzgall il sae ol Cusy WilygS Usleio GigrVl wibadl gzl
aplool dxpall Gowiy X,V azeall Y g X™ SligVl go (9Sio wig wibo aws danal jo);
- Jlio
NaCl isboz)l divuo pg1d9:0ll 59)9lS 9l

> dudasll Ol y=dl-2

Al duubungS U181 45 Licxio 9% yisnall pigy IV 2o« utaline a3 oo BgSell Al o
cauhs dgjdl g ddadie dayll ol Jos

- oz gyl jgyelS Blj= aubs-1-2

oI gVl zoill (adlunygS) oISl 8)5 Wiz ¢ ddoun dred b douly e HCT (uzgy0ugll 59)9lS duj= jo4i
8)3 eyl i o uzgyuell )5 e |46 ef duzgo diiie A jghaio gyl 8)5 e STyl
|1—=0 e adlw dby> disui jolSUI

H—Cl

cauhs uzgyugll y9)olS dyye ol lliyg ddludl diid] 7250 2o @zgell dizidl 720 @ibiy M
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eladl dly > dudns-2-2

aJﬂMMLuu qJ:u|_;.JU.|_|Jﬂ_u_;..a UJ_T?BJMU\JJJSU.L?_LLLI.Sgl b_]_‘ﬁu.acl.a.” ﬂ_u_;._:vugs.l_l
Cdihdiue 0 — H aen bl dbulJl o « cazgyua)l oo dulioygS 4iST oS0

s el g :walumulwawmwwwlwumg

: L__ﬂJ_JLSZJ 1
st sl % [ Diln) el SR o) Tl iles mre) wlailsl Jilmle s s
L 5l il
ilygSl Ll Jeogy ails (L g gl Gl saizy (wilo Jglzo oo (gl gl) (risdgyiSIUl Jolxall o
NidoyiSIl ooy « Dligal (955 cladl (10 aibig) @ity 3l lresSIl ggill o

- clall Ls\—‘?‘ L._J_LC,J.” png)ﬁjl _}5_}95 I_JBJ -2
o el aliibons Elolows pumeils SISETH ploss Lammall s lsalllig Gueldl eball oliifs wrmsdansili Fus

(Nﬂ (aq) . 7 Gl_({lq)) l_JgJ.?.a.LI oM “-'I..Q.J.M I.Q.Jl

® &
POE €O

: ;ufdu PS._J_Js.:.QJl JBJBJS UIJ_‘.'- ad>les
clo
\ s =
NﬂCi(s) > Na (aq) + Cl (aq)

Leladl (w8 azg)a1g]l H9)slS Hlig -3
o< wiud H — Cl duj=d darealudl douhl éls Gl puzgyaugll 59)9lS duj= go clodl dij=d anudl SLGUI (5359
(Na"(aq) + Cl(aq)) = Jol=all 35Sy« dgron (953 il (uzgyaugll Dligly 59)9lSIl ligal s
Celedl o puzgyugll 59)9lS g dsles
cle

HCE(S) > H+(aq) + tl

(aq)

www.adirassa.com



: ol cplsall 58l

mol. L™ —— ¢ = g Etm o dic pey . oliall 315y g Jelzel (gl S il
skl amo V g Jslxall b Lliall 85l @aS 7 - Cuso
- ligAl sall (Jgall 548,112
mol. L™ — [X] = L) fmi 90 Jolxo 8 X el leall (Jgell 38,
iV
¢ leall (ool juSyilly 38,1l o 30l Lo-
¢ 038y Fey(S0,)s Tapadl ooy S Jalxo Jlio
o boill dblas
,0
Fey(S02)s —— 2Fe™{og) + 3503 (0
bl Glsall GJgell Syl
[Fe®t] = 2¢
[S02-] = 3¢
Jaall 538,1lls LS 38,1l o d@sMsl-3
Sy Sl syl
. _m g
gLt —— ¢y =7 7
_nM
Cm = T
mol. L™
g.171 Coy = C. M g-mol™
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WlhesS Jo=J g1y

Suivi d'une transformation chimique

,C,=0.2 mol/LojiSyi (Cal + 2NO;,

.Ca,(PO,), [ng_l.l.qu_{;_” l._ll_ﬁ.l.lJS_ﬁ g l_,x:s_u|

3Ca’t,y + 2P0}

wiliesS Jelai) oslll pasill- I

) ogrud Sl ol i S, Jol=o (0 V, =20mL ozl cans
.C,=0.2 I'I](Jlbe_}._l_SJJ (3Nﬂdq + PO?M) ,ungg_u::ﬂ n_ll.cu.uB_nJ S, JBJJ.D go V, =15mL Lox>

4 (aq) - CﬂE (PO4)2 (s)

il oSh ¢ Jelad rasy
- JLelail dslas

n,(Ca®)=C,V, =4.107 mol =4 mmol :ausul pgrud SI Sligal 8500 dres
n, (PO} )=C,V, =3.107 mol =3 mmol &l Slawsall Hlgyl 8306 dgeS

n(Ca®*)

3

ot dxill dsledl deSq delaioll daedl OlieS u dsM el

n(Po;™) _ n(Caz(P0,),) _

2 B 3

'CUlB_IJl 9 S\Me laiall 350l uLu:xS A= o g LJ.CI_Q_L” ,u_‘a_n..l X o)
Jelail podi) panogll Jgazl

3Ca** P 2P0;~ aq)y = Caz(P04);z s Jeloill asleo
(mmol) o bsLa)l oS Jelaill o0di | dcgamall dls
4 3 0 0 dgadl dls
4 — 3x 3 —2x X X Jo=ill JAl=>
g 3xmax 3 — zxmax Xmax Xmax ':LULG-I-” =l

aic x 33b g Jeladl casgr (s iy cmy ¢ Vgl (rasizu il Jelaioll axall Jelaiall (oo

= 1.33 mmol

KI MmMax

X5 — 1.9 mmol

el
Ca” 98 3 =all Jelaiall g x

L

‘.L-' 9 4 - 3xlmw{ :OLJﬂS" o

‘.1"-'5 3 B zxjnm&: :OLJBS" b

imax
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| Jelas
| e Las

O L

itéxdﬂu“. J
| oqud Sl ligl juies

O L

| Slawgall Hlgl yuiss

= 1.33 mmol Ui g dos ool sl pasill golgy



sleall s 8900 llelaiall 3L HleS culS 151 ,byiog1S giwl Lleladl Lol bhulsdl oS
Jelaill alp aic Ollelaiall gros ALl 0id b Gaizs ,Jeladl dsleo) @ yioguS giwll

UyiogsSeiw @lwdl bulsdl oSy dislol o\l pgrsguodl Slowes Jolwo pms V' 335

n(Ca®) n'(PO)
3 2 max
n'=2x_ = 2.66 mmol ‘dio g n ' —
/ Vv =tioy ol 13,3 mlL
n.:. = Cn, = — = — o m
b C, 0,2

wolesS Jelai e ailidl jledl bhsus sua=i— 11

C=2mol. L1 lb_).lSJJ db_;.‘u_;gJS“ l_,.a.a.:ngJ_xo e 10 mL e Sgixi, V =500 mL Lg,o_?_? d.]_trg_:vu»_c: J=0
Lolshs haall yusi g Jelail elisl alzg -l slas . Ll oo o m = 02 g iliS

P,=1025hPa o=l bhaall oo aogml (b oo

Zns) + 2H(aq) = Zniaq) + Hag)

n;(Zn) =

0,2

M (.E' n)

65,4

= 3.107°

mol

n,(H") = C.V=2x10.10"2 = 2.10~2 mol

| be.all

‘Jelaill asles

asadl bl 83l aeS
agadl HY dolo aeS

- Jeloil padi) asogll Jgazdl-]

Ing +  ZHqg = Inggy + o Hy) Jelaill dsles
(mmol) o bsLa)l SleS Jelaill oras a;,_c,man il>
3 20 0 0 0 adJ =l
3—x 20 — 2x X X X l_Jg,_-,u_l JAl=
3— Xmax 20 — zxmax Xmax Xmax Xmax "-'LULg—Ll al=

Xmax(ZN) = 3 mmol

sl np(ZN) = 3 = Xmae(@n) = 0 1 s szall Jelaioll g Zn o Sa
Xmax(H?) = 10mmol sl ne(HY) = 20 = 2xp0e(HY) = 0 5o azall Jeloioll gaH* Sy
Xmax = 3 mmol gd od)Ml ondillg Zn g a=eadl Jelaiall
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bVl ondillg amall Jelaioll ayami-o

l_JI-° xmax(zn) < xrnax(H+) : Ui I-CU



oyl ol 3l Golgd anll V(Hy) el
- Lyl
Ve(H,) = np(Hy). Vi = Xmax- Vip = Ve(Hy) = 3.1073 X 24 = 7,21072 L = 72 mL
> gl Al o 8slell duos-o
ne(Zn®*) =ne(Hy) = Xppare = 3mmol  « ne(H*) = 20 — 2x,0, = 14mmol . ne(Zn) =0

V(H,) =500 —10 = 490 mL = 490.107°m? : sgluug d>g=ll 1o wibviall a==ll H, jle Jainy
ST dbe Sl wljell Al dsles

H).RT 31073 x 8,314 X (20 + 273

nfif(if) = P(Hz) = 490 10-55 )
2 1

L g0 d>gxll S (algldl bhesll

P.V(H,) = ny(H,).R.T = P = = 14914 Pa

P = P(H,) + Py = 14914 + 1038.102 hPa = 118714 Pa
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lolgall yulis

Sliga Wl Janil-
i

usi =24V yaiun iy Ay ot posuslisdl 191518 Uy e i uiyi &g dnk wpiylo by
K,Cr,0; eguwligd ‘—’L‘:’S.)S s

g CuSO, Il jwldl ol ps olyold buls 5o Muls

s dbs Ao

SUgaV jraall &350 pell g (+) 395V dg> Blag)yS (wilis ligaV juandl (Wlasipl pelll o b

1B) 553l g il

sxiall (6 Olgulsl Jaiis « Dlg\ 29350 Jail (igyiSl Jedzo 6 ibygSUl )il gy 351y
ouSleall imiadl (b el Jatis ¢ wilyaSdl HLill (oMo

_|_

-

|
& N0y

Cu?t IT ulsill Gilissd o MrO; Slisio Jl Caligal &

—uslysll e calag 2=l

q

e painll (559
e clay

dacaidiall culdd il A ga

gl Jglxo dliolgo-ll
gy

19988 dolse 0 LVl Guss Lag) cuinjlgio ouigils rizbio yos;
(GBF) l._lBLLLLL” _]l_u_l _‘Jg_cu LQQ,.L.QJ 9 ,(Na;quCff;I) ,agJJg.u::Jl
Ll 8 o yigill oo JS) @lsal

144

10

6,4

2.4 0 U(V)

1.2

0.8

0.44

0.2 0 [(mA)

cahsMe e

ool b Ladl alelall Ll 51 go cuwlito puisainall o Jleall gl
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130"
0,6} A

#
gl
i

002 6

ML may

10 14

I=G.U o U=RI
(S) ol lginzg cj=dl i dbolge G g

- dbolgoall ywls das slel jusb-2

ol e dsyludl a4yl syes

8)g-02all dxlutall jr2i g auls puisaall g L asluall Gés
G dlogoll doys Jouw lgio

wolwell jei g dabl (pizueall (1o 8)g020dl S dzluell o1
G dlogeall dars J=uw Legiu L

- OlazMe

s il T gl el BirlS v sl Bslunsnen Islpbsl el st sl oS ulsloamis @l Elke]asl)

S.m’

S

s m
G =a.—

L—+{ -m

2

bagiuraleslall L H sl geluuse

CSmT (o diasg

> dabg=lo

_ngJu_-,-.Sf{=f By @3 @K Sy § =6.K §eiSs dulsgall galslysl gy @il

JS iy delize Sl Jdlse cauw jaox=i,Cy =50 mmol /L 03.15)i pgudgall )98 Jgl=o

| GmS)

Sm

digll adgoll dliogall-lll
: dbolgall e Jglxall 315y yuli-1

ﬂu_):;u

ba> e Jol=o JS dlolgo juudi 850 ;_sJ_—:vEJI Jolg<l
- duy =il zslidl

4
1,40

3
1,05

2
0,70

1
0,35

C(mmol.L™")
G(mS)

1,75

 Jol=all 1uS35 2o blybl Cuwliii dlolgell : da=Mo
G =cte.C . wlgic j=) C 035y Jolxo @nlge @ dnllz

: oVl dgall dilogall-2
d &gSell Dlg\l Sliboge £ gazo Sqluti gl Jolxo aloge
=)0 . (bgulSqg bgul)

bl asMell piitu .« adgoll ;81,7 2o wrwlits Bligll dloge el

lginzg X; o\l el ddgall didiogall A; o
. E:_:.'_,JJ' d>,g ung“ ds iy II9_|_w_1_|" i dg S. m?. mol™?!
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 Guk-3
¢ =2,0.10"*mol. L™ 03.5,i pg39:0]l y99lS) Lislle Vgl=o juisj

Jolroll 1in dulogo 0 305

NaCligy —— Na¥ge) + Cl ey cloll b posguall 1o)5lS g dles s
¢ = [Na*] = [CI7] : L)

0 = Ang+ [Na™] + A= [C17] = c(Anat + A=)+ Jolxall dilogo jusi s

L $dac Gub

Aa- =7,61072 S m% mol™ g Ayg+ = 5,0.107° S.m*. mol™*
mol.m™> §3>¢)l Jl mol. L' $:5¢)l 1o a5yl Jug=i
c=2010"%mol. L' =2,0107? x 10%°mol.m™3 = 2,0.10* mol.m=3

oc=12,010'x%(50103%+76103%) = 0 = 2,510 S.m™*
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dacls- ,aa> Mclail

les réactions acido — basiques
§acls- oo OMclail-
L dyy=i-
o g Jgedigogydl 85l pe Wiy 3,21 jugsS LA (o gun
o clo Ll

ol caras g o, hy)elSIl Gaes o Wils 1 (Sl Gl carss
e9d30ll JwSg)un o \uls 3 yulsll

4 dlfﬁ-:r\ln
39 1 puwlSll (o a5l gz o 1rozl bgd 2 GulSl o Jglxall a2l
&Vl g eVl gl (Jlgill (e

) .
raad Jglaa || o Jolas Lﬂ'udﬁ“ 5 HIn Slijzll leas puiliesS uces wle Jsotigegyl a.u' (S9-=x

6] Jozy Lao )3l ooy jreii In” ligll g yauol (o ls jreis
||

il poiguSoVl Ll e (H,0% +C17) lyyouyolS)l oo Jslno sgiz i1 pulSil o o
ool Ug) dgl=ell 35bo HIn g gl (955 aic @in Lo In" Jgouigogyull §)jl Dligul go Jelais

- Jelaill dlsles
In- + H;0* — HIn + H,0
U-\.L” Mg_]_\.l_g.“ l._.ll_lg.ll U\J.C (Nﬂ +HO ) PEJJS_:/_'}Jl MEJM LJgJ:u: (Sg-L>=J . 3 U.u|_'<;.” L_p_u b

L3l L) Jgdzall 35bs In™ ggill 985 aic @ity Lao HIn Jgarigogyull )5l wilisj= go Jelais
Jelaidl absles

HIn+ HO™ — In~ + H,0

0

CosilasS cucgi g HY (gigyp Joli pi cusslud] cudelaidl 0 JS JAS

- dlinl-2
(Nagag) + pogall 3puSsyan Jslxog (NHy (ag) + Cliag)) pgtigo\l 590lS Jglxo Jeladl dbsleo
(b pe Sbgl) Jelois U Nat g C17 SligVl ol Lele HOG,)
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: NHg(aq) d”.ua.ai” LJB——_-"‘-‘? 9 HCOOH(aq) ilJSJ Hn” ravetg LJB_:.m- CH LJ-C aill dbsleos 4
HCOOH (44 + NH3(aq) — HCOO o) + NH o

Juiliig Y i _L':|9.QJ|9 ua.o:.?i”— 11

L duiluig o U.cu:ﬂ|—1
CJoN e a5l HT (gigp loos e oo lesS £ o5 JS auiitigy yoe> o

NH} — NH;+ H* iy yoe> NHY F_C,J__Jﬂﬂyl osl
H;0" — H,0 + H* L iliugp yae> H30F oguguSqll gul =

Hy,S0, — SO5 + 2H™" : [ jigigp jyu paes il HpS0, ¢l yuS)l joes dyj>

L diigy wuus> daclsll-2
J8Ul e solg gign il e )18 (iliesS € oi S asiisigy 616 Grous

- als |
HO™ + H* — H,0 gy cuws 8acls HO™ suuSgygll ol
NH; + H* — NHj L gy wuws dacls NHy dlugoll dly > o

HCO% — CO, + H,0 : syisivigy o> 83 6HCO2™ Sl Seuzgyaugll (gl

- Olidgao V-3
3l dzg330 o Baclall 939 dzgdie (b yaezl j95 izl (liesS o5 9 Culgan )l

iz gdyall b yae> 5939 HiOh oy /Ha00y d>g330)l (o 82cls 595 waeli lpl cudgaol yuiei Hy0 cloll dij>
H00)/HO 4q)
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bacls- yoes Llsgoyadl-ITT

dsleall caniy ylbuiye A7 dsslye 8aclsg HA poo> go HA/AT O lg) oy il yae>/b2cls d>g550 (oS
HAZ A+ H" : adlil dugigydl

> dliol

CH3COOH(aq) 2 CH3C00(q) + H* | CH3COOH(aq)/CH3C000g) | oilgilisl ol | chgiliVl a0

NH’T::H,-‘ — NHE:ZHH‘- L H* NHI“._N/NHE:M;‘. L_JI_U_E}_.C}_E'.” pg_ug.cﬂx” Uf-}Jl

H 3 Uft.-s; ; =4 2 OH ; 1" H 3 O['t.-:; ) / H 2 Or_’r’ ) clall #’-‘_f}.‘é'_f}uf‘—{_ﬂz” U‘E}Jl
weili B 8acls Jl HA/A™ dazgdiell Jl iy AH (oo (1o (j0igp Jlaiil e d)lie g 60clo- jnn> Jelaill
.BH*/B d>g330]l JI
+ aileaSIl als leoll
AH 2 A+ H? ' HA/A d>9>3all dsleo wauni-
B+H"2BH* . BH* /B a>g330]l dslso cinoi-
AH+B — A~ + BHT > Jeloill dluo=dl dslecall-

go (NH; 0y + Cliuey) eotigaVl 9)olS Jole Jelai | eligoll jle go HCl(g) (uzg)augll yoyslS le Jelos

(Nagyy) + HO(y) pordsall 3uuSg)aud Jglxo NH;(g)

Holi-ftq) q NH:(QQ) Lo Ulkl.ﬁ.un.” NHE(Q) q HCE(Q} ' Lo ulLCI.Q.LA:L”

e lidzaiadl ¢jlizgajell e lilzaiadl (jlizgajall

H,0/HO~ ¢ NH}/NH, NH; /NH; ¢ HCL/Cl™

: U_LL] 3 L‘.?_s::l_” L _-F{H_"Ej'_.uiqu . L)_U_] 3 Lﬂ_s&_“ [._._-[“«,_"E:l'_.-..i-h.l_}

P'."TH;EEI.{F ) : 1""-"TH-::;“|.”J-. ‘l‘ H+ HCE(I{?} : Cii_ ‘|' H+
HO . + H* 2 H,0, NH; + H* 2 NHj
» dluozd] dsles - dluoa=d| dsledll
NH}(aq) + HO(uq) @ NH3(aq) + H20q HClgy + NH3 gy — (NHF + C17)(q
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szl 5ams U o)lelar

Les réactions d'oxydo — réduction

Jl s l-dams] Jeladl -

Q- |

ﬁ vaez Jsl=o (o Juls jLiizl Cguil (6 o
| 831y dJ caras ,(H3O0q) + Cliyg) <hbyau,slsil
VTS
r wlb> Mo
> il jle o Jleiimll Juls jle oS ®
H, =93]
M ol Glgal 5955 ¢ wasdl clais| o
G Jolzo Jlosiwl Lgic cadsdl ;Say
' 9 o3l Cualy oS Caru gl
IIIEVEEY | IVEW.PPRVE
: ¢ liiowl

Lol ciws aasdl s g pgug S Ul SHlgul (w Jelas doas

+ 2+
Fe )+ 2H 4q) — Fe(uq) + Hy(g)

ibsleadl Jomtdl Lin e e ligyiSIl ayasdl s sas Jelaill Ll o

Fei s — Fe%gq) + 2e

sl Jezil 3 (e pmi g dguacll Bligigydl Lorwiss Js Jolzell (6 8)> (935 V LligyiSIUl- @

+ —_—
ZH(aq) + 2™ — HZ(Q')

coslelain g gyl Lo dMs aiy (ShesS Jelas g Jlizl-bous! Jelag
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- élinl-2
Zn2?* cbiy)l Sligal S5 dic @is « Zn il 3o go (Cu?* + S027) Il pulsdl Slip S Jgl=o ¢ Jelai ¢oasy-

 Cu sul=ddl 3ls g
S delbill dass
Z’n(&_} —+ Cu(m” Z’n(“q} — Cu(&_.}
(Cu™) Il julsdl -L:l.ig._:_i g Ag ansll 1o 930 dic ziwo (Ag™ + NO3) anall Ol go Cu wl=dl 3o Jelais-
D Je il asles
+
Cuy + 249044 — Cu(mﬂ + 2A9 5

: J o -AauS g0 a>9.50Jl-11

: \.HJJIRJ'].
L Jelas JUs wiliosS g5 woyb oo ligyiSIV luds o baS Ul

Lo Jelas JUs (lusS 95 coyb (o DligyiSIV LSl gay I
ST gl eyiSUl LS| e 5a16 (uilieuS £gi Sl
ST gl eyiSHl o e 136 GoliesS £ g5 Jyizell

r Jjico AauSgo aA>9050-2

* JUo
Cut +2e™ — Cuggy absleall cuns cuus el 3l go Lglclai vic pulsill Bbigal Jjizs

Cugsy — Cull) + 2e” Lol o cuus dnall Sligl go alelai vic julsdl 3o swuSli
2uiSge / Jiize dzgdje JleSs Cu® ¢ Cu cucodl ol Jgdi Leo iVl b Ginsy ol Josill lig) ¢S

Cuisy +2e” 2 Cuy, S g SVl gilsles canig CU*T/Cu ;o lg) 0,

Ulaall caan glbsye gsle Red Jyine 5 0x 2uSsa go 02/ Red bja) susso/Jyine dz9330 yoS
Ox +ne” 2 Red : aug,SJ
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r dliol

S all Jyizell el duigyiSIVl lgilsles oo dzgsj0l
1 syasdl el sl ol | Fe3* gy + e~ 2 Fe* ooy | Fet oy /Fe?*
dLasll m_'JE)-.’.i @wnsll 3ls AQJ’(HQ} +e” 2 A9 Ag™/Ag
Soul (il 192941 l_'JSJ..i lataq) T 26 2 1" (44 Iz(ﬂq)/r(aq)
sguioglVl 315 oguiog)Vl ol AP, +2e™ 2 Al ALY /Al

vl Jodxo o\ Wbl w Jelaidl @ puosi-IIT

P A )
ol caas i Sl oo jaese  (Fe® +S0; ) 1 ol ol S Jgl=o o Juls jLuis gs_pi@js Lo

(K" +MnO, ) pguwligdl Sligisy Jel=o 81ns 8,006 gulll

: abb> Mo
SUgal g9 9 MnO; ligie | ligyl claizl (e Jay Lao pousidl aig) pguwligdl lisioy Jol=o sbay

ool dogasll Mn? juigiall

- Fet Il ayasdl Sbgyl oJl Fe2* 1l yasdl lbigyl Joxii o
 BowS VI dbsles Cauns
Fe*t 2 Fe3t + e~

- Mn?* jusiell OUgul I MNOF Olisieydl Olgyl Jozis
izl dbsles couns

MnO; + 8H* + 5¢~ 2 Mn** + 4H,0
- SligyiSIVl clos] go it yiSIVI uidslecll (iuoi gazy dluosdl dsleosll mitiw

MnO, + 8H" + 5Fe** 2 Mn** + 5Fe3* + 4H,0
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