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EXPLORING CHEMISTRY STAGE 2 -: ! l ' l

Acids and Bases

Set 22: Solutions of Acids and Bases

1. (a) NaCOss) — 2Na‘ag + CO:* (ag)
M(Na,CO;) = 105.99 g mol ™'
m_ 25.6

#:C0sling L = —=——=128gL"
NaxCOslns 1" = 5 =3500 =128

B (Na,cO,) = =20 (2415 mol
M 105.99

(Na,cO, 1= 2= 92415 ) o) ol 1
V. 0200

(©) nNa;COs)igaome = ¢V = 1.21 x 0.0200 = 0.02415 mol

n(Na" Yin 100 mi ditwee = NINA Vi 20 micone = 2 X N{Na2CO3)in 20 mL.
=2 »0.02415 = 0.048306 mol

n  (.048306

[Na"Jin 100 mi_ditwte = — =————=0.483 mol L

v 0.100

2. (a) HCliagg — H'@ap + Cfiag)
[CiT] = [HCA = 0.200 mol L

(b) H:SOsaq) — Hagy + HSOy (ag) (Fully ionised)
HSO4 (a9 — H'aq) + SO (ag) (Only ionised to about 10%)

[H*] will therefore be a little larger than [H:SOy] ie a little larger than 2.56 mol L™ but
definitely not 5.12 mol L™,

#4241 did indicate that this was not a good example to use for this question. ®#*
(¢) Ba(OH)ys) — Ba™wg + 20H (g

[OH] = 2 x[Ba(OH);] = 2x2.02x 107 = 4.04 x 107 mol L'

3. (a) Ca(NOz)as) — Caag + 2NO: (ag)

M(Ca(NOs),) = 164.1 g mol™

m  10.0
n(Ca*') =n(Ca(NO,),) =— =——=0.060938 mol
(Ca™)=n(Ca(NO,),) TRETTR
[Cat)= 2 0000938 07 mal L
Vo 0.220

(b) [NO:] = 2x[Ca*] = 2x0277 = 0.554 mol L’



C[\l'rj = 4_'_‘3\!'1
10,0 ¥V = 0.500 = 0.500

Vi = 0025 L = 25.0 mL

N(OH Jjommaon = niNaOH) = ¢V = 0.20 % 0.360 = 0.0900 mol
n(OH Jgomkon = n(KOH) = ¢V = 1.20x 0.675 = 0.810 mol

H{DH :h'm_-,] = H[DH Yrom Ma0H + H(DH Yrom KOH = 0,900 + 0.810 = 0.900 mol

= 0900 =0.870 mol L
1.035

n'l:tﬂal

odal =
v

Lol

[OH"]

Cﬂl‘r1 = 4_'_‘3\!'1
L10x 0150 = 0210 %V,

V: = (L.786 L

V(H:O)owss = Vo=V, = 0.786 - 0.150 = 0.636 L = 636 mL

m(H,80,) = %x 1.00 = 0.980 kg =980 o

m(H,S0,) 980 _

H,SO, Jin el "y = = =
LF50 Jar m(Solution)  3.00

27gL”

n(HC/) = cV = 0.100x0.300 = 0.0300 mol
M(HC/) = 1.008 + 35.45 = 36.458 & mol”’
m(HC/) = nM = 0.0300%36.458 =1.09



9. (a)

M(Ca(OH), ) = 40.08 + 2(16.00) + 2(1.008) = 74.096 g mol™'
, n loxio™
n(Ca*'y=n(Ca(OH),)=—=
{ ) (Ca(OH),) M T4.096

n(Ca™)  1.35x10™

=1.35x10" mol

[Ca**]= = =1.35%10"" mol L
V(Solution) 1.00
(b)
-3
n(OH™) = 2xn(Ca(OH), ) = 2x ™ = 2X10X107 5 2610 mol
2 M 74.096
3 4
o 1=—MOH ) _270X10 7 _ 5 56,107 mol L
V{Solution) 1.00
10. (a)

H‘[qu + NO; (ag) + NHagy — Nqu{uqJ + NOy (agy — NHyNOsis)
2H (ag) + S()..tz_{ilq] + 2K ag) + 20H (ag) — 2H.000) + 2K ag) + 5042_ fag) — Ka850y(s)

Casz(POs)z ) + 12H (agp — 3Ca"(ag) + 6H:POs (agy — 3Ca(H:POy)s ()

(b) (i)

n{NH,NO,)=¢V =1.50x10.0 =15.0 mol
M(NH,NO,) = 2(14.01) + 4(1.008) + 3(16.00) = 80.052 g mol™'
m(NH,NO,) =nM =15.0x80.052 =1.20 kg

(i)
n(K,50,)=¢V =2.80x2.50 = 7.00 mol
M(K,SO,) =2(39.10) + (32.06) + 4(16.00) = 174.26 g mol '
m(K,SO,)=oM =7.00x17426=1.22kg

(1ii)

n(Ca(H,PO,),) = ¢V = 0.100x0.500 = 0.050 mol
M(Ca(H,PO,),) = 40.08 + 4(1.008) + 2(30.97) + 8(16.00) = 234.052 ¢ mol '
m(Ca(H,PO,),) = nM = 0.050x234.052=11.7 g

11.
n(H2504 hequirea = ¢V = 2.50 % 0.800 = 2.00 mol

V(H,S0,) 0200 oL =timL

concemrabed
C 8



13.

14.

I'I{H+}m nitrie acid solution = cV =143 x0360= 5.148 mol

|‘{H+}in hydrochloric acid solution = ¢V =121 x0.675=8.1675 mol

|‘{H+}Tm;:l = “{H+]in nitric ackd solution + n(H+:|i:| hydrochloric acid solution = S48 + 81675 =13.3155 mol
V(Solution)ge, = 0.360 + 0.675 = 1.035 L.

|H+] - 13.3155 =129 mol L."'
V1035
(a)
NCH Y bore warer = €V = 3.60 x 107 x 3000 = 1.08 mol
V(Mixed wate) = = — % _ 1 0gx10° L
c L0010

V(Rain water) = V(Mixed water) — V(Bore water) = 1.08 x 10° = 3000 = 1.08 x 10° L
(b) No. Volume of rain water required is too large.

(¢)  Addition of low cost oxides, hydroxides or carbonates. Examples include calcium carbonate,
sodium carbonate, calcium oxide or hydroxide ete.

NH i cone acig = €V = 5.50 x 0.150 = 0.825 mol
V(Dilute acid) = 2 = 9325 _ 1 651
¢ 0.500

ViWater) = V(Dilute acid) — Vi(Concentrated acid) = 1.65 - 0,150 = 1.50 L



