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)aq(⁻+ X )aq(O₃H → )l(O₂H+  )aq(HX 

HXH₂O
H₂O

HX

HXH₂O

4 



5 

 

 

 

6 )II(

                           (aq)₃)₄(SO₂+ Fe(s) Cu3 → (aq)₄CuSO3+  (s)Fe2 

(II)

(III)

(III)

(II)
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H₃PO₄, HPO₄⁻²
H₂O, O⁻²

HNO₃, NO₃
H₂SO₄, SO₄⁻²
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H₂S → H₂CO₃ → HF→ CH₃COOH 

HF → CH₃COOH → H₂CO₃→ H₂S
H₂S → H₂CO₃ → CH₃COOH → HF

CH₃COOH→  HF → H₂CO₃→ H₂S



9 M ⁷⁻10x ] = 2.5 ⁻[OHpH
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11  0.2M HFpH = 2.15aKHF

4.7 x 10⁻¹¹ 

3.2 x 10⁻⁹
1.8 x 10⁻⁵
2.6 x 10⁻⁴



12 pH₂M Ca(OH) ²⁻10x  6.5

9.8 

7.5

4.3

13.1

13 ₄SO₂mL H 25.80mL 54.70

0.6500 M KOH  H₂SO₄H₂SO₄ + 2KOH → K₂SO₄ + 2H₂O 
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CaCO₃ 
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NH₃ 2
 NH₃ 1 

NH₃ 2 

NH₃ 1 
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(aq)¹⁻+ I (aq)²₄⁻O₂S →(aq) ²₃⁻O₂+ S (s)₂I 

I₂ + H₂O + S₂O₃⁻² → S₂O₄⁻² + 2H⁺¹ +  2I⁻¹ 

I₂ + 2H⁺¹ + S₂O₃⁻² → S₂O₄⁻² + H₂O  + 2I⁻¹ 

I₂ + 2H₂O + 2S₂O₃⁻² → 2S₂O₄⁻² + 4H⁺¹ + 2I⁻¹ 

I₂ + H₂O + S₂O₃⁻² → S₂O₄⁻² + 2H⁺¹ + I⁻¹ 
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Cl₂ - NaCl - KClO₄ - KClO 

NaCl → Cl₂ → KClO → KClO₄ 

Cl₂  → NaCl → KClO₄ → KClO 

KClO₄ → NaCl → Cl₂  → KClO 

KClO₄ → KClO → Cl₂  → NaCl 
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 )aq(₂NiCl+  )g(Cu → )aq(₂CuCl+  )g(Ni 
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0.00V25°C, 1atm, 1M HCl 

0.00V 
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[H⁺] > [OH⁻] 

[H⁺] > [OH⁻] 

[H⁺] > [OH⁻] 

[H⁺] < [OH⁻] 
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 )g(Cl2H+  )s(S → )g(₂Cl+  )g(S₂H 

Cl₂ 

S 

H₂S 

HCl 
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Co⁺² + 2e⁻ ↔ Co, E° (v) = - 0.28  

Pt⁺² + 2e⁻ ↔ Pt, E° (v) = + 1.18  

(E°) 

 + 0.9 V CoPt

 + 1.46PtCo

 - 0.9 V CoPt

 - 1.46PtCo

 


