Unit 4 Inorganic

1. Reactions of the elements with oxygen

group 1

group 2
group 3
group 4
group 5

group 6
group 7

2Na(s) + 20,(g) — Na,O(s)

2Na(s) + Oz(g) — Nazoz(S)

Mg(s) + 20:(g) — MgO(s)

4Al1(s) + 301(g) — 2A1,05(s)

Si(s) + Oa(g) — SiOx(s)

P4(s) + 30,(g) —(limited oxygen)— P4Oq(s)
P4(s) + 50,(g) —(plentiful oxygen)— P4O;(s)
Ss(s) + 80:(g) — 8S0x(g)

Clx(g) No reaction

2. Reactions of the elements with chlorine

group 1
group 2
group 3
group 4
group 5

group 6
group 7

Na(s) + ¥2Cly(g) — NaCl(s)

Mg(s) + Cly(g) — MgCly(s)

Al(s) + 1%4Cly(g) — AICI5(s)

Si(s) + 2Clx(g) — SiCly(g)

P4(s) + 6Cly(g) —(limited chlorine)— 4PCl;(1)
P4(s) + 10Cly(g) —(plentiful chlorine)— 4PCls(s)
2S(s) + Cly(g) — S:Cly(1)

Cly(g) No reaction

3. Reactions of the elements with water

group 1
group 2
group 3
group 4
group 5
group 6
group 7

Na(s) + H,O(l1) — NaOH(aq) + Hi(g)
Mg(s) + H.O(g) —(steam)— MgO(s) + Ha(g)

Al No reaction
Si No reaction
P No reaction
S No reaction

Cly(g) + H,O(l) — HCl(aq) + HOCl(aq)



4. Acid/Base character of oxides

group 1 Na,O(s) + H,O(l) — 2NaOH(aq)
NaOH(aq) + HCl(aq) — NaCl(aq) + H,O(1)
Na,O(s) + 2HCl(aq) — 2NaCl(aq) + H,O(1)

group 2 Mg(OH)y(s) + 2HCl(aq) — MgCl,(aq) + 2H,O(1)
MgO(s) + 2HCl(aq) — MgClx(aq) + HO(1)
group 3 Al(OH); (aq) + 3HCl(aq) — AlCls(aq) + 3H,O(1)

Al(OH); (aq) + NaOH(aq) — Na[Al(OH),](aq)
ALOx(s) + 2NaOH(aq) + 3H0(1) — 2Na[Al(OH),](aq)
ALOx(s) + 6HCl(aq) — 2AICI5(aq) + 3H0(1)

group 4 Si0, No reaction except
Si0x(s) + CaO(s) —(9000C!)— CaSiOs(1)
group 5 P4Os(s) + 6H,O(1) — 4H;POs(aq)
P4010(S) + 6H20(l) — 4H3PO4(aq)
group 6 SO, (g) + H,O(1) — H,SOs(aq)
SOs(g) + H,O(l) — H>SO4(aq)
group 7 CLO(g) + H,O(1) — 2HOCl(aq)

5. Reactions of chlorides with water

group 1 NaCl(s) —(water)— NaCl(aq)
group 2 MgCly(s) —(water)— MgCl,(aq)
group 3 AlCls(s) + 3H,O(1)— Al(OH);(s) + 3HCl(aq)
AICI;(s) + —(plenty of water)— [Al(H,O)q]** + 3Cl(aq)
group 4 SiCly(1) + 2H,O(1) — SiOy(s) + 4HCl(aq)
group 5 PCls(s) + 3H,O(1) — H;POs(aq) + 3HCl(aq)
PCls(s) + 4H,O(1) — H3;POu(aq) + 4HCl(aq)
group 6 S,Cly(s) + HO(1) — (SOH).(aq) + 2HCI(aq)
group 7 Cly(g) + H,O(1) — HCl(aq) + HOCl(aq)

6. Acid/base character of group 4 oxides

Carbon COx(g) + H,O(1) — H,COs(aq)

Silcon No reaction except SiO,(s) + CaO(s) —(9000C!)— CaSiOs(1)
Germanium

Tin not required

Lead(II) PbO(s) + 2HCl(aq) — PbCl,y(s) + H,O(1)

PbO(s) + 2NaOH(aq) + H,O(1) — [Pb(OH),]*(aq) + 2Na*(aq)
Lead(IV) PbO,(s) + 4HCl(aq) (cold) —PbCly(1) + 2H,O(1)

PbO,(s) + 2NaOH(aq) + 2H,O(1) — [Pb(OH)s]*(aq) + 2Na“(aq)

7. REDOX of tin and lead
Tin Sn** — Sn*" + 2¢
Lead Pb* + 2e” — Pb*
PbO,(s) + 4HCl(aq) (warm)— PbCly(1) + 2H,0(1) + Clx(g)



