Partie 2/ Composition des systémes chimiques Séquence 7 : Les réactions d’oxydoréduction

Séquence 6 | Ajuster une équation d’oxydo-réduction | Actvité Dirigee

(a) Cl2+ Br =Br2+ ClI

Cl, cr couple Br Br2 couple
no(Cl)=0 | no(Cl)=-1 | Clo/CI- no(Br)=-1 | no(Br)=0 | Br2/Br

Cly/Cl- | Clh+2e-=2CI
Bro/Br | 2Br =Bry + 2 e-
Cl+2Br =Br,+2ClI

(b) Mn3*+ I = 1, + Mn?*

Mn3* Mn2* couple I I, couple
no(Mn) =+3 | no(Mn) =-1 | Mn3*/Mn?* no(l)=-1 | no(l)=0 L/l

Mn3*/Mn?* | Mn3*+ e- = Mn?* X2
PYAR 21 =h+2e-
2Mn**+ 2 =12+2 Mn%

(c) Cr207% + C2HgO = Cr3* + C;H40

Cr,0/% Cr3* couple C2HeO C2H40 couple
no(Cr)=+6 | no(Mn)=+3 | Cr07%/Cr3* no(C)=-2 | no(C) =-1 C2H40/ C2HeO

Cr,07%/Cr3* | Cr07* +6e-+14 H =2 Cr3*+ 7 H,0

C2H40/ CoHeO | C2HeO = CoH4O + 2 - + 2 HY X3
Cr,02 +3 CHeO + 14 HF =2 Cr3* + 3 CoH4O + 7 H0 + 6 HY
Cr207> + 3 CHeO + 8 H* = 2 Cr3* + 3 C;H40 + 7 H,0

(d) ClO4 + NO2 = CI" + NO3°

Clog cr couple NO: NOs couple
no(Cl) = +7 no(Cl) = -1 Clog /Cr no(N)=+4 | no(N)=+5 | NOs / NO2
Clos / CI ClOs +8H*+8e = CI'+4 H,0
NOs3 / NO; NO; + H2O =NO3 + e-+ 2 H* X8

ClOs +8NO;+8H;0+8H*=Cl"+8NOs + 8H*+4 H,0 + 16 H*
ClOs +8NO2+4H,0=ClI"+ 8 NOs + 8 H*

(e) MnOg4 + Fe?* = Mn?* + Fe?*

MnOy Mn?* couple Fe2* Fe3* couple
no(Mn)=+7 | no(Mn)=+2 | MnOs/ Mn?* no(Fe)=+2 | no(Fe)=+3 | Fe3*/ Fe*

MnOgs/ Mn2* | MnOs + 8 H* + 5 e = Mn?* + 4 H,0
Fe3*/ Fe?* Fe?* = Fe3* + e- X5

MnOs + 8 H* + 5 Fe?* = Mn%* + 4 H,0 + 5 Fe3*

STLSPCL Chimie Isabelle Prigent



Partie 2/ Composition des systémes chimiques Séquence 7 : Les réactions d’oxydoréduction
(f) MnO4 + H202 = Mn?* + O,

MnOg4 Mn2* couple H.0; 0 couple
no(Mn)=+7 | no(Mn)=+2 | MnOg/ Mn?* no(0) = -1 no(0) =0 02/ H20;
MnOs/ Mn2* | MnO4 + 8 H* + 5 e = Mn?* + 4 H,0 X2
0,/ H,0, Ho0,=0;+2e-+2H* X5

2MnOs + 6 H*+5H20,=2 Mn?** +8 H,0 +5 0;

(g) SO3% + MnO4 = S04 + MNnO;

MnOg4 MnO: couple SOs” S04* couple
no(Mn)=+7 | no(Mn)=+4 | MnOg/ MnO; no(S)=+4 | no(S)=+6 | SO4*[ SOs*

MnOs/ MnO; | MNO4 +4 H" +3 e = MnO2+ 2 H,0 X2
S04%*/ SO3? SO3% + H,0 =S04% +2 e-+ 2 H* X3
2 MnOs + 8 H* + 3 S03% + 3 H,0 =2 Mn0O; + 4 H,0 + 3 SO4% + 6 H*
2 MnOy4 + 2 H* + 3 SO3% = 2 MnO; + H,0 + 3 SO4*

(h) MnO4” + MnO2 = Mn04%

MnOg4 MnO4* couple MnO; MnO4* couple
no(Mn)=+7 | no(Mn)=+6 | MnOs/ MnOs> no(Mn) =+4 | no(Mn) =+6 | MnO4%/MnO;
MnOs/ MnOs> | MnOy4 + e- = Mn04* X2
MnO42/MnO; | MnOz+ 2 Hy0 = MnO4% + 2 e- + 4 H*

MnO;z+ 2 H,0 + 2 MnO4 = 3 MnO4% + 4 H*

MnO3+ 2 H,0 +2 MnOg +4 OH'=3 MnO4% + 4 H* + 4 OH
MnO; + 2 H,0 + 2 MnOy4 + 4 OH= 3 Mn04% + 4 H,0
MnOz+ 2 MnOgs + 4 OH= 3 MnO4% + 2 H,0

(j) NHs + OCI = Cl, + N2H4

NH3 N2Hs couple ocl Cl, couple
no(H) = -3 no(Mn) = -2 N2Ha/ NH3 no(Cl) = +1 no(Cl) =0 ocCl/ Cl;
N2Ha/ NH3 2 NHz3=NyHs+2 e-+2 H*
OCl/ Cl, 20CI+2e-+4H*=Cl,+2H0

2NH3+2OClI+4 H*=NyHs + 2 H* + Cl, + 2 H,0

2 NHz +2 OCl"+ 2 H*= N;Hs + Cl; + 2 H.0
2NH3+2OClI+2H*+2OH =N;Hs + Cl, + 2 H,0 + 2 OH"
2 NHz + 2 OCI" + 2 H,0 = NoHa + Clz + 2 H,0 + 2 OH

2 NH3 + 2 OCl = N2H; + Cl; + 2 OH"
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(k) Cr,07% + CI' = Cr3* + Cl,

Cr07* Cr3+ couple cl cl, couple
no(Cr)=+6 | no(Mn)=+3 | Cr,07~/Cr3* no(Cl)=-1 | no(Cl)=0 Cly/ CI

Cr,07%/Cr3* | Cr,077 +6e-+ 14 H* =2 Cr3* + 7 H,0
Cly/ CIF 2CF=Cl+2e- X3
Cr,02+14H*+6Cl=2Cr3*+7H,0+3 Cl,
Cr,02 +14H*+140H+6ClF=2Cr3*+7H,0 +3 Cl, + 14 OH"
Cr;072 +14H,0+6Clr=2Cr3*+7H,0+3Cl, + 14 OH"
Cr207%+7H20+6Cl=2Cr3*+3Cl, + 14 OH-

STLSPCL Chimie Isabelle Prigent



