s a SI 2 S

C=1mol/L

HA)&‘OLAA)&‘&K}‘M

Aol 058 (ﬁ ;+((:| )‘) bl Gaea Jolaa (e V=25mL aaa ) Fe baal) 33) 3 e m=2,80 LS il
aq aq

Ho Ol A e Uil g Fe?'s |1 Saall cilig ¢ Jualad) Jolidl) oo gild
. Cleiial) e JSI Aial) Balal) AsaS daa A Jualad) Je il Adalaa S) (1
LAaal) Jeliial) aaa g Jeliil) a5 Jgan (40 (2
ol dlgd aie A85a) waal) A1S aa gl (3
JeUl 13 ce il cpa gougd) AU aaa L (4
L Ao liial) yaal) 4SS s (5

M(Fe)=560/mol : carifly fisa 5 gies Jasddld) (358 (1 Lglantin) g (A8 (A Aingd) ayaad) AL e (6

s 3l o Aadll (e Ak pudagi o Juanid C=0,1MOI/L 038539 V=100mL 4ada dadl) ) i3l e Jslaa 8 i3l (e Aaghua jaii

ZNZH i clis 058 aa dagiiall (e gadal)
(Jo U Alpas gilind a3 AQT/AQ 9 ZN7HTZN O g2 3aN e IS Jualal) Je i) Alilea cinal ke (1
Aoiad) Ladl) 3ala AgaS 2aa (2
() adEll) dad daa g Jo L) adES g am ) ¢ B8 g Jariad LIl o Lle (3
AN dadda e Jelil) 4y sie dada giall Aadl) ALS Gl (4
. Ao Lial) dli3 AL a4 (5
L Je il gl sie 4o Juaaal) Jelaal) B A3 clig 3855 L (6
M(Zn)=65,4g/mol ¢«  M(Ag)=107,9g/mol :
« C=0,1mol/L o385 elijn,sl<l) (haaad e Jglaa Ga V=10mL paa A Fe yaall 83 3 (§ s (0 0,280 i
Ha Omagll (A 8 by Fe? 1 [ yaal) clig ¢ g
¢ Jualadl Jo i) dagda La (1
Jaall £ olll g as gall £ o) Uina Adlalaa Gi3S) (2
fanall Jolital) aaa A5 Joldil) ad85 Jgaa am ) (3
. Jeliil) Algs sie Salall dluas 2aa (4
(20°C ,1bar): s s Al digol b sebaiall cpa g gl A & aaa L (5

M(Fe)= 56g/mol «R=8,314(S.1): b

& Vo=50mL Leaa g C1=0,2mol/L 838 5 paasa (KT+MNO,) pspuligd) liniad S Ala Jolaa (o Vi=30mL Leaa 7 jal

.C,=0,4mol/L : o385 (Fe*" +S0O,%) 11 sl ity <1 S, J glaa
. Ofileital) Cpia 9 Jall Jeldil) Alalaea Aual i) (1

. el 4l vie de ganall Joliil) Alpan a3a of (o liil) a5 J g e ) (2

34l C=0,2mOl/L o 38 53(H +NO5) il saaad e Jslas (0 V=250mL pas ) pabadll St ca m=2,120 ALS iyl

. Ol asanl) NO g3 S gl salal e aolaaiy g 1) 51 Uig L a3 J slaall
S Al oda oL LAJASS o 3B cillalLia¥) Le (1
S ol Ju ik e (2

Jralall Je i) Asaa ciis) (3
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Talamidi.com gégo (o «alall lam J1aai ai . laiadl NO J& ada quual (4
. M(Cu)=63,5g/mol  P= lbar kil ¢ 20°C 51l 43,3 (R=8,314(S.1) :

. 100cm® 4a2a3C= 0,5MOl/L 0385 (H" (aq) + CI (ag)) diuslsl) aand (e Jslas (2 M=400mg YaLS Fe (g paad) ¢y dakid AL
ol 8 s il (i g3 ally (it g Ral) (i g STV (ilalaall Anal i8I (1
Jelall Ayaal) Danall 2290 (2

LCpleLall dia) Balall dgaS cawa) (3

¢ LIS paal) dadad o LA Mo gl Cpa g agd) AU e ana La (4

: Vm=24L/mol , M(Fe)=56g/mol : ki

O (s A 5 ) HoOp (s slall ADA Jgay o3 Jolilll 3 & LS MO, /MN?Y 1 Apsa3all
I BansY) Jolis Aataa i (1
g Jlo r Je il i A sy slall 3aus) o) J) A s o (2
clpassl) AU gy Ga Jataal) Gl LT Jga gl sy s slall ciuki (3
g Jlo € A il oda B J s ol S sa sy slal) Ja (
Jell) Aslae S [of |71 Laa Jgaill 13 B oS jLal) (pia gdal) o Lale (@

.C=5mol/L 8385 ey, slsl paead Jslaa ga i3l 3,4 (0 Mm=0,56g4Ls Jelit
LOle L) ¢y 93 3al) et (1
L VR BasY) Alilaa el i) (2
IR BasY) Jelii Alalaa 2391 (3
i) i3l Bale 4aS ) (4
€ Qi3 B3 g IS (AR U ey a5 608l Glaea aaa ba (0 (5
V=25L/Mol : (Asall aaadl of Lale Jolinl) d3lgd aie Jolial) oo il Jad) s La (@
(Gllaial) Sl aaa (el Baataal) Ay il 48y k) b (7
)

FeFe® +2~ @ 4dU) dalaall Chialy yaal) S Juas o) Jgail) 0 sy (1
2H  +2e" 2 H, AU Addaa)) cual,  H@U g das o3 Joaill 8 oy

2|(4;+(F§—>H2+F(e2)+ DOl Gililaal) sl A8LSL Lple Juand Jolinl) Aduas
@ e (9) ™

n,(H")=CV =1x25.10"=2,5107mol : iuisdiH" sils das
m 28

n,(Fe)=—=""=5.107mol : 4xisl) Laal) bils duas
M 56

2H™ —+ Fe » H, + Fe* Jelal alee




Taldiidi com™gign (o lall lam Juohi g™ | =¥
2,5.10° 5.1072 0 0 0 Laadlz
2.5.107% —-2x 5.102 —x X X X Jsaill
2,5.107% -2, | 5107 X | Xpax X oo Xmae | iz
2,5.107
max = ———=1,25107mol : a5 25107 —2x, =0 : 2l Jelisall sa H* : o L il 13
X 1ex =5.102mol cases 5107 X, =0 ssdl Jelisdl s Fe ; of L sl 13)

asall ga Y gl il X =1,25.107mol : o) 1,25.107° <5.107 : g

m

n(Fe)=5.10%—x, =5107-125107 =3,75.10°mol .Jeiil dilgi sie Aaal) saal) bule duas (3
M =M g, XN, =56%3,75.107% =2,1g: Jeliil) 4lgd sie 480 aaal) ALS 4lag

n(Fe) = X, =1,25.107°mol . ilelitall sual) 5us 4sas (5
M =M XN, =56x1,25.107 =0,7¢ : Hlelitall sl 4158 4la g

m(Fe)=2,8-2,1=0,79: .5 4a k. o

L e 558 g Jalil) (985 () Lgdlanin) g (S (A i) o) Bl dpas 1, oS3 (6

2HY + Fe -—> Hi, + Fe* Je @l Alabes
J salls 3alal) leS adail) Yl

25.107 N, 0 iz .

2,5.107% —2x N, —X X X X dgaillg

e Laads deliiall o)) ey (g e oS g Janldl)

-2
n =x :ﬁzl,ZS.lo‘zmol <« 2,56.10° —-%__ =0 ) Ny =Xy =0

(o] max

N, =X, =1,25.10°mol «

m =M (Fe)xn, =56x1,25.107 =0, 70: b i 58 giew Jaald) 398 S Lgdlatinn) g OIS (Al diad) ayaad) ALS 3



Talamidi.com gégo (o «alall lam J1aai ai
(Ag"+e &= Ag)x2

(ad) )
Zn =2 7Zn*" +2e"
©) (aq)

(1

Zn+2Ag* — 2Ag+2Zn*
©) (aq) ) D)

Zn +2Agt > 2A4Ag + zZp |FEHE-

J sl 3alal) cleaS ) SN

n, 0,01 0 0 0 il

n, —X 0,01-2x 2X X X dsadll.z

Ny —X 0,01-2X,0 | 2Xpe | X e Xmax iedl.o
0,01 S . . i st e

X max :7:5.10 mol : 4y 0,01-2x,,, =0:0Y Ll 4 Agh Ol B8 g Jartiess il ) Lay
N(AQ)=2X,, =2x5.107° =107mol : Jeliall dgi sie Aailill Al 3aba dgaS 1 Jgaad) JMA (e (4
« « « m -
M =M 4y, XNag) =107,9x107% =1,079g  :Asudasiall ualll A8 n(Ag) = M (A) 10 pladg

N(Zn) =x ., =5.10mol : Jeill iygd sie Joliial) eLijl Sobe daS ; Jgandl A (e Ll (5

m =M (Zn)xn =65,4x5x10°=0,3279g < n(Zn) = p ol plady
M (Zn)

n. (Zn*) x 5.10°° § P e e
Zn® | = = e _ =5.107mol /L :Jeliall Agi sie ade Juanal) Jsbaall b i3l i 585 (6
[2n*], == V 100107 - SR A

JIEA) Bausy) Jelds (1

Jhasl Jelit g FeeFe¥ 42 (2

JIFAI el sa g 2H"+2 =H,

Fe :sa Jidally HT: o8 sl 2H +Fe > H,+Fe*
() (aq) @) () @) (@




Talamidi.com gégo Unnn@ptjj;m’grlu:ei_ﬁ =5.10mol : 4siadl saad) fale 4sas (3
° 56

n,(H")=CV =0,1x10.10"° =10"mol ..y 14* si i

: Jelal) s Jgaa (2

2H® + Fe » H, + Fe™ Jelatl) Ualee
J sl alall cilaS ) GO EN]
5.10° 10°° 0 0 0 Lz
5.10° —2x 107° —x X X X Jdsaillz
5' 10_3 _2X max 1073 —X max X max X max Xmax Z%‘LG‘J‘C
5.10°7 ) _3 . o N
X max = 2 =5.10"mol cawy 51077 —2X =0 :asddl Jeledl s HY ¢ o Liza yal 13)

max
X, =10"mol Daiay 107 —x,, =0 :aall Jelitad) s Fe: of L il 13

asall ga HY: gl iy X =5.10"mol : o3 5107 <107 : b,

m

 alall ZJ:um (4

2HY + Fe — H, + Fe™ Je il alas
0 4,5.10°mol | 5.10*mol | 5.10“mol Lo

n, (H,)=5.10"mol : Jeliill 4lgs vie mulil) Hdale 4uas ; Lial Joliil) adkl Jgaa M4 a (5

N, RT 5107 x8,314x 293
Viny = = 5
P 10

=12,18.10°m° =12,18mL :4ias PV, ) =Ny, | RT ALl ol &bl gk,

. aald) Gl o) g clinia pull @ligl G oy J) A4 3ausY) Jelds g Jelddl) Q,ﬁdaﬁ ¥ by sl @l gl g p gl gad) Ql.b,gi(l

(Fel*+50,4%)
Vy=50mL /\
Cr=04mol/L (K™+MnOy)
C;=0,2mol/L
Vi=30mL1

MnO,” +8H* +5 = Mn**+4H,0

( Fe®* = Fe'*43% ) =5

MnO,” + BH® + 5Fe™ —— Mp* + S5Fe™ +4H,0 Jelitl aly an
i ag) laq] (ag) (24) {ag) -l



Talamidi com

Q}" ........... <AL ”.ﬁ ......................................................................
852 x30.10™ 10 *mol  : LswMNO, 3ale dsas (2

n,(MnO, ) =C,
n, (Fe?)=C,V, =0,4x50.10° =0,02mol : iisiFe? sis duas
Je ) a0 Jgas
MnO,~ + BH*® + S5Fe™ ——» AMn™ + S5Fe™ + 4H,0 Jeladll dalas
Jsally 33l ieS il [yl
6.10° B8 0,02 0 0 389 0 |4sdg,
6.10° _x | 34% | 0,02-5x X 5x 5 A% x | dsig
6.10° —x_| | 0,02-5x,, X | BXoy| 3A¥ | xma | BT
X . =6.107°mol :a; 6.10° —x =0 :nd Jelidl s MnO, &Y
0,02 _3 2+ £ . .
X o :T:MO mol Paiey  0,02-5x,,, =0 :asall Jeliiall s Fe™": o) Lia yidl 13
asall e Fe?*r gl by X =4.107mol ;o3 4.107°<6.107 ; wa,
:e ) dlgd aie 4o gaall Joldil) dluas
MnO,~ + 8H* + 5Fs* —» Mn® + S5Fe™ + 4H,0 Jelatl) Adalas
210 B 0 410° | 2102 | A el
n(K*)=C,V,=6.10"°mol : i
n(SO42_) =C2V2 =0,02mol )
L e laiall GHAY G Y LS gl galad S GLaTil gl g 4 el o A (1
CuPuuadl cligd 0585 Ao 300 gl Ju (2
(NO, +4H * +3e~ =2 NO +2H 0 )x2 @3
(Cu =2 Cu™ +2¢7 %3
INO,; +3Cu+8H " = 2NO +3Cu™ +4H,
n="_ 212 ~33,4.107°mol : Assdl (ulall) 5als duas(4
M 635
n,(NO, ) =CV =0,2x250.10% =5.102mol :&ssl NO, 5als dsas
: o) aakl J gaa an il
2NO;” + 3Cu+ 8H ™ =2 2NO + 3Cu™~ + 4H O O e




Talaf#idi:conT gago Jo «lall lam Jyaai gi Pl | Yl
5.10 33,4.10° e 2 0 0 58 0 |z,
5.107% —2x 33,4.10° - 3x 2 3x Y x | dsdg
5107 -2X,., 33,4.107° —-3X 2Xmax 3X, 5 A Xmax | .z
Xmax=2,5.107mol :¢! 5.102-2Xa=0:43a NO5 0l Lia yid) 13)
Cu x>l of Xna=11,13.10°mol : 03 Xmx=11,13.10°mol 51 33.4.10°-3Xx=0:250 CUTH Lisia 380 13)
N, (NO)=2x,, =2x11,13=22,26m.mol : Jeuill 4 g ic 43 gy Jgaald) A (a9
el Algs aie salall Aduas
2NO; + 3Cu+ 8H ™ = 2NO + 3Cu™+ 4H O ol e
27,74m.mol 0 22m.mol 33,4m.mol 3 85 4l ¢
n(No)-RT 221073><8,314X293 6.3 . st ALl o 1 A s
Vinoy = 5 = T =535,9.10"m" =535,9mL : «4sPV o) =Nyo).RT : L b i) ABde gady
Fe=2Fe* +2 e 2H'+2 <=H, (1
Fe =2 Fe® +2° 2
2H"+2 =H,
2H "+Fe > H,+Fe®
@) ) gy ()
n;(H")=CV =0,5x100.10°=510"mol .
-3
n; (Fe)= m _ 400107 0,714.10*mol
M
(4
2H " Fe — H, + Fe* Jeladll abee
J salls 3alal) leS aail) oyl
5.107° 0,714.102 0 0 0 Ldir
5.107% —2x 0,714.107% —x X X X deaill
5102 —2x_. | 0714107 X0 | Xy X, Xmar | A g
5.1072 5 s . o N
max = =2,5.107"mol ; a5 52107 —2x . =0 :asdl Jelitall s H* ;o la il 13)




X, =0,714.10”mol Talamidi.com: gbgo ,Qnuﬁli-iﬁ: gXaaj &0 : 2l Jelitall s Fe : of lia il 1)

sl Fe ol by X, =0,714.107mol ;o3 0,714.107 <2,5.107 : ka,

n(Hz) = X =0,7.107mol :Jelisl) 122 e N G gugd) AU SLE Bala 43S (4

Y

(H2)

=n(H,)xV,, =0,714.102x24 ~ 0,17L =170eM® :Jelish 13 oo g cpa el AT e pan 4ia

(HO,+20,+2H " +2e7)x5

(MnO,” +8H " +5¢~ =2 Mn*" +4H ,0)x2 "

2MnO,” +5H,0,+6H * &2 2Mn? +50, +8H,0

g IV oo x5Sy Y auSE HL0, (2
il g S jlass = aus] Je s 2l 21,+2" (' @3

2l 21,+2"
HO,+2H " +2  =22H 0

H,0,+21 +2H " =2 2H,0 +1,

Zn* wlZng 5 Hu/Hag (1

Inz=27Zn* +2 (2
2H"+2 =H,

2H"+Zn > H,+2Zn (3
@ ) (g @

n,(H")=CV

n, (Zn) = m _056 =10"?mol
M 56

:de il aa85 Jgaa (1 (5

Equation de la réaction

2H™ + Znz —> H_, + Z£n

états avancement | Quantité de matiere (en mol)
Etat initial 0 CV 107 0 0
Etat de » CV-2x 10 X X




transformation

Talamidj.com gégo (o «alall 1am J1aai ai
Xmax CV —-2x max 10-2'Xmax X max X max

Etat final

Xmaxmc 10_2'Xmax =0 2l sa 035 ¢ 1,315 u-‘h:’ <li 3

CV =2X,,, < CV —2X ., =0 85 elilsal IS 33 o 00 @l jo 55K (aes aas

2X e 21072

V =—T™ =4.10"°L =4mL —
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