CHEMISTRY 12 — HYDROLYSIS WORKSHEET

1) Which of the following 1.0 M salt solutions will be acidic? (1 mark)

NaNO; NaHCO; Na;HPO,

NaNDz —> R + N [\]aHCOz — & +HOs  NoaHS04 —>M+ HOf N a;HP@ . % . HPO$
CO 0
2) Which of the following 1.0 M solutlons would have a pH greater than 7.00? (1 mark)

HCN KNO; NH,CI
O\C'lOQ PH <7 KNOy — ﬁf* &@Q NH4C( —= NHg" "'?( N CHz 00— N& + CHz(0o
nevtal padic pasic

3) Which of the following solutions will have the lowest [OH']? (1 mark)

+ O\Clol
NaF o> NaHCO; Na,HPO,
NoF > Na +F" Nl = Na BC N = NEHHQ NapHPOg—> 2R+ HPOE

' otal 2 has ‘ .
‘Dasm I'Qv%e( CgH 9 +han othecs bosic bosic

4) List the following 1.0 M solutions in order ofidecreasing pH. (1 mark)

CaBr Li,SO base o o FeCl NaF

2 29U3 3 a

Caloa> L% 28K (iaSOs 953\/’;{(_*305 Fels > P+ 320 \WF —>M+ =
nevdeal lbasic pcidic \msic

LSOz, NaF, Cabia, FeCls S0:7 s a stonger pase than F ~

5) Which of the following represents a basic salt solution? (1 mark)

bose bot NH“,%_NH‘* K NDz —> I+ N Noas =4 +C0z
not asalt padic neotal \oaslc

6) One of the products of the reaction between HNO; (5) and KOH (,q) undergoes hydrolysis. Write the
predominant equilibrium expression and the appropriate equilibrium constant expression for this
hydrolysis reaction? (3 marks)

HI\DQ + ICOH__> HQO(,)“' ‘(MOR @

KNO2L—> P+ NO2

L HNOENDH" )
NDs + HaOey 2= HNDa+ OH7 0 “rory C

o= CNO2 )

7) What is the equilibrium constant expression for the predominant reaction between the hydrogen
oxalate ion, HC,04", and water? (1 mark)

based on relatve posthon on dhe dabole, HCaO is o Stonges acid Haan loose

b o) == (204 + Ho" (0204 \HOP\
U0a04™ + Halc n - o o



8) Consider the salt ammonium acetate, NH,CH3;COO.

a) Write the equation for the dissociation of NH4CH3COO. (1 mark)

NH¢(Hs Q00 — N\/w_ + CHzCOO™

b) Write equations for the hydrolysis reactions that occur. (2 marks)

" o+ Hhey = vl + Hoo* O
(tsCOO™ + HaDay <= CHiCo0H + OH ()

c) Explain why a solution of NH4CH3COO has a pH = 7.00. Support your answer with
calculations. (2 marks)

(o oF st = 5.6x0"

-/% -0
- K LOX2 T sixp O
Ko oF CH0D Voo 1.3x0077

Swnce Ka=Kb, soluhon is nestal (O

9) A chemist prepares a solution by dissolving the salt NalO; in water.

a) Write the equation for the dissociation reaction that occurs. (1 mark)
NDL 02 —> N0+ + [0z

b) Write the equation for the hydrolysis reaction that occurs. (1 mark)
|02 + HaOuy == HIoz + OH

c) Calculate the value of the equilibrium constant for the hydrolysis in part b). (1 mark)

¢
o= Kw _ 1oxi0™" g, 0"
Ko |7x/07!

10) Consider a 1.0 M solution of NaHSOs. NaHSO; s M N HSO_;—
a) Write both hydrolysis reactions that occur when NaHSOj is dissolve in water. (2 marks)
OCA HSO3™ + HaDay == 80277 + H: 0" (O
pase  HS03™ + HaDoy == HaS0z + OH™ ()

b) Will the above NaHSO3 solution be acidic, basic or neutral? Support your answer with
calculations. (2 marks)

Vo 0% HSO2™ = LOX/0™

- -14 -/3
HSpe = KW o Lox0™" _ ¢ 7x077 (0
o of y Koo | Sx/07%

Ka > Kb - acidic ()



+ -
10) Consider a 1.0 M solution of NH,F. N H‘{'F — N H‘f + F

a) Write both hydrolysis reactions that occur when NH4F is dissolved in water. (2 marks)

NHe™ + HaDoy == NHz + H20" O
E "k Doy == HF +OH™ (O

b) Will the above NH4F solution be acidic, basic or neutral? Support your answer with
calculations. (2 marks)

(a 0% NHet = 56x/07°

- = KW _Loxo™" _aax0™" B
b of F B2 Lokio -2
Koo  2.5x/077

Ka > Kb -~ acdic ()

11) Which of the following is true as a result of the predominant hydrolysis of NaHCO3? (1 mark)

Solution Reason _
Al basic K, > K, NaHCos — Vet + HCOs

basic K, > K, \DO\SC& O r@KaAﬁ\)ﬁ POSHﬂ on on The
C. acidic K, > K, ddole, HCOz™ is o stongeC lpase
D. acidic K,> K, Hoan ac

12) Calculate the pH of 3.0 M Na,COs. (5 marks) _
N0z = 2 + (02 )
L0 + Haloy === HCOz + OH ©

| 2.0 O O
C —X + X +X ®
E Z.O"X X <
oS5 o= CHOOENCOH)
2,0-%x = 3.0 [CO;«?:)
[ Loxo™"? .@x/0° 7 = xj
Vo =/ Z-
- - /gégé://;”‘@ X =0.023M O
POH = //05 LoH ) H + pOH = 1%.00

~log (0.023) K + b4 = 1400

= .64 X = /R.%6



S nce
13) Calculate the pH of 0.50 M NaHSO,. (4 marks) HSO‘F neves %C‘k‘s as R loose s

te ok o sTong
NaHso—> 2 o+ HOF™ o A ORI 20 L s

Mooy + HeDey == So#" + 0T O T deolysis

| 0.50 O O
C —X +X +X @
E 050-X X X
pssome o = [ SO\ CH:0™)
OO =X =050 /_/—[H D
[axp? = X2
.50
K =0.077 M O
PH / [HZOFB
?(0 o77

14) Calculate the initial concentration of an NH4Cl salt solution that has a pH = 4.80. Begin by writing
the equation for the predominant equilibrium reaction. (5 marks)

NHeCl — NH¢ "+
NHMet + HaOy == N + Heo” 0,

1 X O O
C —16x07° Flixi0 Hloxi0 2 O
E ><—/X/0'r | bx/0~=  LExID™
g
¥ :1 ;
(M0 3= /g_sz.go Vo = LN HO NHQ@&OX 5,
_ R O TONHe)
e x5 (650075
X

X =04%M0O



