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Fig. 4 : An oxidation-reduction. A strip of zinc is placed in a solution of copper (I1)
sulfate (left). The zinc reacts with the copper (1) ions to produce copper metal (the brown-
colored depost on the zinc stripp and zinc ions in  solution.
Zn(s) + Cu* (ag) %3 Zn™ (ag) + Cu(s)

As copper metal accumulates on the zinc strip, the blue color due to the aqueous copper
ions gradually fades (middle and right) as Cu?* ions are reduced to metallic copper. The
zincions | aqueous solution are colorless,
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(CenSYI

2Fe,0, + MnO; % 3® 3Fe,0,+ MnO,

PR\ JPEVEN Sy dlae | an g3 (Y

+16 2 4 (-2) +7 4(2 +18 33 (-2 +4 2 (2
2Fe, O, + Mn O, %% 3Fe, O, + Mn O,
+16 -16 +7 -8 +18 -18 +4

2Fe,O, + MnO, %% 3Fe, O, + MnO,
ALK aac (FE,03) 328V &l an (FE30y) 5208 Led caaa il salall (s i (¥

&L ae (MNO,) JI sl Ld daa Sl salall Jaai g ¢(2€) 5 s8dal) Sl 5 yiSTY dae
(36) AnuiSall i g SIY) 2ae 4SS xa (MNO,) JI Y
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3e

'

2Fc,0, + MnO; —>3Fc,0,+ MnO,

| 1

2e

G pais o(3) b (Fey0y, FeyOs) ausSY i 4S jidiall cili s yisIY) aae (5 sl (¢
(2) 222l & (MNO4-, MNOy) J ey A4S yidall 3 gall

6Fe,O, + 2MnO, %3 9Fe, O, + 2MnO,
T Al sl 3,0 JS (e sla ps s Adlialy GaanSY) &l 3 8 Gaitill (55 (0
6Fe,O, + 2MnO, %3 9Fe, O, + 2MnO,+H,O
3,0 S e (H20) sls 55 3 Aol a5 el Dl 0 (b Gl ]l ) 5 (7

s IS e (OH) 1S guel) sl Cilimy A dgall oy Aaili (x5 2
RERKERD

6Fe,0, + 2MnO;, + 2H,0%%® 9Fe, O, + 2MnO, + H,0 + 20H"
+ Al Aleliial 3 sall L& Sall Caday (V

6Fe, 0, + 2MnO;, + H,0%3%® 9Fe, O, + 2MnO, + 20H"
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(Ye) Jlbo
+ 52V alac ] 48y jlay aea Jans g 8 A ¥ alaal) ()
1) S+ HNO, % 3® SO, + NO
2) SO +MnO,, %3® SO? + MnO,
3) Zn+ NO, % % Zn*+ NH:
4) MnO;, + C,0% %3 Mn® + CO,

Jall
1) 3S+ 4HNO, % 3 3S0, + 4NO + 2H,0
2) 3S0% + 2MnO;, +2H* %3 3S0% + 2MnO, +H,0
3) 4Zn + NO,+ 10H" %3 4Zn*" + NH; +3H,0
4) 2MnO, + 5C,0% +16H" % %® 2Mn? + 10CO, + 8H,0
(Y1) Jhuo

+ 32Ky dlac ] 48y @l g 8 4l Y aleal) s

1) CIO + CrO, %3 + Cl" + CrO?
2)Cl, +S,02 %% ClI" +S0>
3) MnO,+ N,H, %:3® MnO, + N,
4) Cl, + 507 %% CI + SO
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Jadl

1) 3CIO + 2CrO,+20H" %% 2CrO? + 3Cl'+ H,0
2) 4Cl, + S,0% +10 OH" ¥ 3® 8Cl" + 2S0? + 5H,0

4) 4Cl, + S,02+ 10 OH %% 2S0? + 8Cl '+ 5H,0

3) 4MnO;,+ 3N,H, %3 4MnO, + 3N, + 4H,0 + 40H"
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