Chemistry
Answers to Chapters 8 & 9 Study Questions

1. a) 3 Na,COs(aq) + 2 FeCls(ag) — 6 NaCl(aq) + Fez2(COs)s(s)
b) 6 Na*(aqg) + 3 COs*(aq) + 2 Fe**(aq) + 6 Cl-(ag) — 6 Na*(aq) + 6 Cl-(aq) + Fe2(COs)s(s)
c) 2 Fe**(aq) + 3COs%(agq) — Fea(CO3)s(s)

2. a) Fe**(agq) + 30H (aq) — Fe(OH);(s)
b) No Reaction ((NH,),CO5 and LiCl are both soluble)
¢) Ni**(ag) + S*(aq) — NiS(s)

3.a) S,0R; 2 Li(s) + Clo(g) — 2 LIiCI(s)
b) DD, P; Sr(NOj),(aq) + K,SO4(aq) — 2 KNOs(aq) + SrSOq(s)
c) C,OR; 2 C3Hg(g) + 9 Ox(g) — 6 CO(g) + 6H0O(I)
d) DD; CaCl,(aq) + 2 NaNOs(aq) — No reaction (all products are soluble)
e) SR, OR; Fe(s) + MgSO,(agq) — No reaction (Mg is more active than Fe)
f) D,OR; 2 KI(I) —» 2 K(s) + I2(s)
g) SR,OR; 2 Al(s) + 6 HCl(ag) — 3 Hz(g) + 2 AlCl3(aq)
h) DD, AB; HNOs(aq) + KOH(ag) — H,O(l) + KNOz(aq)

4, Fe(NO3)s(s) — Fe**(aq) + 3 NOsz(aq)

5. a) 1.60 mol crcls x 21— 4 80 moles HCI
2 mol CrCl,

b) 0.450 mol HCl x —2mLEr , 5200Cr 2 80 g Cr
6 mol HCI  1mol Cr

23
¢) 12 mol H, x 2meter 802 x107 atoms Cr _ 4 g% 1024 atoms Cr
3mol H, 1mol Cr
1 mol H2 szl CrXSZOgCr — 550gcr
2016 gH, 3molH, 1molCr

d) 3.20gH, x

1mol HCI x2 mol CrCl, « 158.35 g CrCl; _ 12.0 g CrCls
36.46 g HCI 6 mol HCI 1mol CrCl,
theoretical yield = 12.0 g CrCls

e) 8.30 g HCI x

actual yield 50 _ 1029 15000 = 85.0%

theoretical yield 12049

% Yield =



2 mol CrCl,

f) 6.0 moles Cr x = 6.0 moles CrCls

2mol Cr
12.0 moles HCI x M = 4.0 moles CrCls; therefore, HCI is limiting
6 mol HCI
4.0 moles CrClz x _2mol Cr = 4.0 moles Cr used up.
2 mol CrCl,

6.0-4.0=2.0 moles Cr left over.

1mol Cr « 2 mol CrCl, « 158 g CrCl,
52.09Cr 2mol Cr  1mol CrCl,
1mol HCI « 2 mol CrCl, « 158 g CrCl,
36.5g HCI 6mol HCI  1mol CrCl,

since 39.5g<63.2g, 39.5 g CrCls is produced.

g) 13.0gCr x = 39.5gCrClz

43.8 g HCI x = 63.29CrCls




