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Acids and Bases

Set 23: Acid and Base Reaction Stoichiometry

2H*(aq) + Znis) — Hatg) + Zn”*ag)

n(H" }inﬂﬂ.ﬂl!ll. =1.00x10" 20,000 =9.00¢g
m  9.00
n(H"), =—=——=28.93mol
H insmomm. M 1.008
N(ZN) pes = +0(H") = 18.93 = 4.465 mol

mM(Zn) . =M = 44656538 =291.9 g =0.292 kg

(b)
n(Zn*" ), s = 0(Zn) = 4.465 mol
n 4465

[Zn*"]=—

-0 =4.96x10° mol L'
Vo 90,000

2. Ca(OH)sts) + 2H (ag) — 2H,000) + Ca™(ag)

M(Ca(OH), ) = 40.08 + 2(16.00) + 2(1.008) = 74.096 g mol '
~m 100

monesquaremess T 7 096

e e = 20(Ca(OH), ) = 2x1.3496 = 2.70 mol

n(Ca(OH},) =1.3496 mol

n(H")

3. Af(OH)x(s) + 3H (ag) — 3H2000) + Af ™ ag)

M(Af(OH),) = 26.98 + 3(16.00) + 3(1.008) = 78.004 g mol ™'

m  10.4x107°
N(ALOHY: ) oo tor 20 mi. = M = 73008

N(AOH), ),y o250 =%x].333x]ﬂ"‘ =1.666x10~" mol

=1.333x10"" mol

n(HC/) =n(H") = 3n(A/(OH),) = 3x1.666x 107" =40999x10™" mol
M(HC?) = 1.008 + 35.45 = 36.458 g mol™
m(HC?) = nM = 40999x10 " %36.458 =0.182 ¢ = 182 mg



4,

Ca(OH)ais) + 2H ag) — 2H2000 + Ca™* (g

m(H")=¢cV=1.00x10"x10.0x107 =1.00x107 g

]
nHy =M LO0XI07 g 951510 mol
M 1.008
n(Ca(OH),) = +n(H*) = £x9.921x10* = 4.960x10* mol
M((TE{UH}: y=40.08 + 2( 16.00) + 2( 1.008) = 74.096 g mol™

m(Ca(OH),) = nM =4.960x10" x 74.096 =3.675x 10 g = 3.68 ug

(a)
M(Na,CO,.10H,0) = 2(22.99) +12.01+ 3(16.00) + 10(18.016) = 286.15 g mol ™'
n(Na,CO,) = n(Na,CO,.10H,0) = m__230 _ 1.0498 mol
T T : M 286.15
[Na,CO,]|= % = % = (0.4998 = (.500 mol L™’

(b) 2Na‘*(aq) + COs  (ag) + 2H (aq) + 2C (agy— COu(g) + HaO(1) + 2Na‘(ag) + 2C (aq)

n(NaCf)=n(Na" ) or n(C(") = 2n(NaCO, ) = 2(1.00498) = 2.0996 mol
M(NaC#) = 22.99+35.45 = 58.44 ¢ mol
mi{NaC/f)y=nM = 2.0996x 5844 =1227=123 g

CaCO; (s) + 2H*(ag) — COu() + H2001) + 2Ca™ ag)
mM{CaCOs)pissotved = MCAC O3 )it — M{CACOs) e = 5.60-5.09=0.51 ¢
M(CaC0O:) =40.08 + 12.01 + 3(16.00) = 100.09 mol L :

m 051
M 100.09
n(HC/) =n(H") = 2n(CaCO, )., = 2(5.0954x107") = 0.01019 mol
n 001019
Vo 0.0200

n(CaCO, )y = =5.0954x10"" mol

[HCf] = =0.510 mol L

CaCO; is) + 2H'(aq) — COs(e) + H:000) + 2Ca™* ag)
n(H") = n(HC/) = ¢V =2.50 x 0.0107 = 0.02675 mol
"{C:—]CD;L“ sample = 14 H{H+} =14 {ﬂﬂZﬁ?_‘i =0.013375 mol
M(CaCO3) = 40.08 + 12.01 + 3(16.00) = 100.09 mol L'
M(CaCO3)in sample = NM = 0.013375 x 100.09 = 1.3387 g

%CaCo, = M0 100 %x 100 = 46.3%

misample)



8. CaCOsts) + 2H (ag) — COsiag) + HaOen) + Ca®*(ag)

The mass change is due to the release of carbon dioxide.

m(CO2) = miacid and beaker) + m(limestone sample) — mi(beaker and contents after reaction)
110,61 +2.59-112.22=098 ¢

M(CO,) =12.01+2(16.00) = 44.01 g mol ™'
n _ 0.98

n(CO,)=—=——=10.02227 mol
M 4401

n(CaCO,) =n(CO,) = 0.02227 mol
M(CaCO,) = 40.08 +12.01 + 3(16.00) = 100.09 g mol '
m(CaCO,)=nM =0.02227x100.09=223 ¢

m(CaCO, =100 _ 2.23x=100

%CaCO, =
: m(sample) 2.59

=82.9%



