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Chemical Reactions

1. a) I mole of Pb(NO;): requires 2 moles of KI Set 17
0.300 mole of Pb(NO;): requires 2 x (L300 = 0.600 mol of KI
n(KI required) > n(KI available)
s Klis LR

b} n(Pbl;) = Y2 n(KI)

=2 x 0,400
= UE{I} maol
n(Phl:) = 0.200 x 461.0
=922¢g
2. a) n(NaOH) = 3.3 n(HC#) = 4.85
39.998 36.458
=10.139 mol =10.134 mol

I mol of NaOH requires 1 mol of HC/

0.139 mol of NaOH requires 0.139 mol of HC/
n(HC/! required) > n{HC{ available)

s HCfis LR

b) n(NaC/?) = n(HCY)

=0.134 mol
m(NaCf) = 0.134 x 58.44
=782¢g
3. a) n(CH;COOH) = 478 n(CaCO;) = 222
60.052 100.09
=7.96 x 10” mol =222 x 107 mol

I mole of CaCOs requires 2 moles of CH:COOH

2.22 x 107 mol of CaCOs requires 2 x (2.22 x 107) = 4.44 x 10" mol CH:COOH
n(CH;COOH requ) < n(CH;COOH avail)

- CaCOsis LR

b) n(CO,) = n(CaCOs)
=2.22x 107 mol
m(CO,) = (2.22 x 107) x 44.01
=0976¢g

c) n(Ca(CH;COO0),) = n(CaCO3)
=2.22x 107 mol
m(Ca(CH:CO0),) = (2.22 x 107) x 158.148

=35lg
6.08 20,0
4. a n(Mg)= — n(H-504) = ———
) M) =513 (H2300) = o 076
=0.250 mol =0.2039 mol

1 mol of Mg requires 1 mol of H,SO,
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(0.250 mol of Mg requires (.250) mol of H:50y
n(H>50; req) = n(H>50; avail)

H-S0, is LR
n(H:) = n(H;504)
= (0.2039 mol
m(H:) = 0.2039 x 2.016
=0411¢g
n(MgS04.7H20) = n{H2504)
= (0.2039 mol
m(MgS0,.7H,0) = 0.2039 x 246.472
=503 ¢
n(NaOH) = 1.600 n(H-504) = LA72
39,998 98.076
=4.00 x 107 mol =1.50 x 10™ mol

I mol of H.S0; requires 2 mol of NaOH

1.5 x 107 mol of H,SO; requires 2 x (1.50 x 107) = 3.00 x 10” mol
n(NaOH req) < n(NaOH avail)

- H:SO4 is LR

n(Na>504) = n(H-50y)
= 1.50 x 10” mol
m(Na;SO04) = (1.50 x 107) x 142.04
=213¢g

n(NaOH rem) = 4.00 x 107 - 3.00x 107
= 1.00 x 107 mol

m(NaOH) = (1.00 x 107) x 39.998
=0.400 g

= @ II{HNU],} = —l 8.4
107.9 63.018
=(0.151 mol =(.292 mol
1 mol of Ag requires 4/3 mol of HNO;
0.151 mol of Ag requires 4/3 x 0.151 = 0.201 mol
n(HNO; req) < n{HNO; avail)
. AgisLR

n(Ag)

n(NO) = 1/3 n(Ag)
= 1/3x0.151
= (10503 mol
m(NO} = 0.0503 x 30.01
= |51 g

n(HNO:rem) = 0,292 - 0,201
=(L09] mol

m{HNO:) = 0,091 x 63.018
=3575¢

Il{ KU:} = @ II{CU]} = ﬂ
71.1 44.01

=7.03x 102 mol = (0.204 mol



I mol of CO» requires 2 mol of KO»
0.204 mol requires 2 x 0.204 = 0.408 mol of KO;
n(KO» required) > n(KO» avail)
s KOs is LR
n(K-C0Os) = ¥2 n(KO-)
=% x(7.03x 107)
=3.52x 107 mol
m(K2CO3) = (3.52 x 107) x 138.21
=486 ¢

b} n(0:) = 32 n(KO,)

=3/2x(7.03x 107%)

=0.105 ol
m(05) = 0.105 x 32.00
=336¢
n(CO, rem) = 0.204 - Y2 x (7.02 x 107
= (.269 mol
m(CO-) = 0.269 x 44.01
=743 ¢
25.0x10° 30.0x10°
n(Caz;(POy) = ——— niH:PO,y = /=
(Caz(POy)2) 310.18 (HsPOy) 9794
=8.06 x 10* mol =3.06 x 10° mol

1 mol of Caz(POy): requires 4 mol of H:PO,
8.06 x 10" mol of Cas(PO,); requires 4 x (8.06 x 10%) = 3.224 x 10" mol of HsPO,
n(H:;PO; req) > n(H:PO, avail)
.. HiPOy,is LR
n(Ca(H:P04)2) = % n(H;PO,)
=% x (3.06 x 107)
= 2.296 x 10" mol
m(Ca(H:POy4)2) = (2.296 x 10°) x 234.052
=5.37 x 107 g (53.7 tonne)

I'I{C(}ﬂ = ﬂ
44.01
= 6.68 x 107 mol
n{Nﬁ:CDj} B H(CDE}
= 6.68 x 107 mol
m(Na;CO:) = (6.68 x 10°%) x 105.99
=7.08 ¢

GeNa;COs: % x 100 =98.3%

2.84

70.9
=4.01 x 107 mol
ni(MnO:) = n(Clz)
=4.01 x 107 mol
m(MnO,) = (4.01 x 107) x 86.94
=249¢

GeMnO,: Ex 100 =99.0%
3.52

I'I{'Clﬂ =



