1TSSM

Creating VCE Success

L Chemistry

each Yourself Series
Topic 1: pH (Unit 2)

\'e

© TSSM 2017 Page | of 7

A: Level 14, 474 Flinders Street Melbourne VIC 3000
T: 1300 134518 W: tssm.com.au E: info@tssm.com.au



mailto:info@tssm.com.au

Contents

ACTAS AN DASES......eeeeieieteeeee bbb b b bbbt ekt R e Rt et e bbb bbb et ne s 3
AS TTAPPEAIS IN UNIE 2.t b bbbt s et bbbt bt 3
[ (0] 01T AT TSP T PP TP PSP PRTORPPUPPPR 3
CharacteriStic reaCtions OF ACIAS .......ccviiiiiiiiesie bbb 3
REVIEW QUESTIONS ....eivieeiieitieeite e ettt e ite e s te e st e st e e st e s beesbeesaseesbeesabeeabeeaabeesbsesabeesbeeaabeesbsesnbeesbseesbaesaresnbeessrens 4
L0 T Toa =T [N 4 o] SR 4
REVIEW QUESEION .....veiiiieciieciie et ste e sreesieesveesveesneesrnesneesseesnnee sl e veeeeveeereeeeteestreesbeesseesbeesanens 5

ACTH AETINTEION: oot ee e eeenee e e s s OB et e e e e e 5
Base AefiNITION: ..ooeeeee et S et e, 5

A substance that can accept a proton (H")
REVIEW QUESTION .......eeviiieieee e e

Conjugate acids and DASES..........ccccvrireeieieneierese s
ReVIEW qQUESTIONS .......cceveiiiieieieecc e
CarboxyliC aCids........ccoovereririiiiiee s
Weak aCids ......ccooevereneienicesieeens

Polyprotic acids........cceevveeieeiiiieceennad
Amphiprotic SUbStancCes ...........ccocvveieinen
Review QUestions ............ St ..............

PH o D U VU SRR 5
pH formula: Derivation of formul@,......" . TR U 5
AS 1T apPPEArS IN U ZEMin, ..o St o oeeeeee SRR ettt bttt eseese e s et e bt b e bt e b e e se e s e et e sbesb e sttt e s e ene e e e 5
PH OF STrONQ aCIAS .0 .o i e TR ettt ettt ettt bbbt bt b e e e et b et b e bt et e e e e e 5

................................................................................................. 5
.............................................................................................................................. 5
....................................................................................................................... 5

AS T aPPEAS IN UNIT 2. i . i ettt ettt e st e s et e te et e s beebeereene et enens 5
REVIEW QUESTION ... it oottt ettt et e et e st et st e e beebe e s e e st et e nbenteebeebeabeeneeneeneeneens 5
DT UL o gl Vo I o T USSP 5
REVIEW QUESTION ...ttt ettt sttt se e et e et e eb et eebeese e s e e st et ebenteebeebeaneeneeneeneeneens 6
PH OF the OCEAN ...ttt r e e s et et et e besbeebeaneeneaneeneenees 6
SOIULIONS t0 REVIEW QUESTIONS ... .ottt sttt sa et e e et e sbesbesbeeneeneaneeneeneas 6

© TSSM 2017 Page 2 of 7



Acids and bases

As it appears in Unit 2

Substances can be classified as acids, bases or neither (neutral). They can be classified by testing their

properties or studying their chemical formula.

Properties

Properties of acids Properties of
Turn blue litmus red Turn red litmus
Sour taste Soapy feel

Can react with metals to produce hydrogen (not all) | Can peutralize

Can neutralize bases

acids

Examples

Acids Neutral

HCI

H2SO4
HNO3
CH;COOH

The examples above show th
hydrogen atoms or OH groups.

Characteristic r

+ hydrogen gas
lo(aq) + H2(9)

+ carbon dioxide + water
CaCly(agq) +CO2(g) + H0O(I)

2. acid + carbonate
2HCI(ag) + CaCOs(

3. acid + base - salt + water
HCl(ag) + NaOH(agq) > NaCl(agq) + H.O(l)
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Review Questions

1. Write a balanced equation for each of the following reactions.
a. nitricacid + magnesium

b. sulfuric acid + magnesium carbonate

c. nitricacid + lithium hydroxide

2. Classify the following as acids or bases or neutral.
HF Mg(OH), HBr

lonic equations

lonic equations can be used to provide m
omitted.

reactions occurring. Spectator ions are

Examples: Write ionic equa
1. zinc metal in nitric acid.
zinc nitrate and hydrogen g work out the products
Zn(s) + 2H ' + 2NOgs(agq) + Hz(Q) include all ions
delete spectator ions

n dioxide and water
Os(ag) > Ca’(ag)+ 2NOgz(ag) + CO(g) + H.O(l)
Ca**(ag) +CO,(g) + H.0(l)

calcium nitrate and ¢
CaCOs(s) + 2H"(aq)
CaCOs(s) + 2H7,
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Review Question

3. Write ionic equations for each of the following;
a. hydrochloric acid and iron

b. sulfuric acid and potassium hydroxide

c. hydrochloric acid and sodium carbonate solid

Acid definition:

A substance that can donate a proton (H")
Examples

WO(I) - H30'(agq) + C

HNOs(agq) + H.O() >

HCI acts as an acid be
chloride ion is also

ater is now HsO", known as a hydronium ion. A

Hexane is not acidic aS its hydrogen atoms.

Base

A substance that can a

Examples

NHs(ag) + H.O() = NHj'(ag) + OH(aq)
T K

HCOs(ag) + H.O(l) = H,CO3(aq) + OH(aq)

Ammonia, NHs, acts as a base when it accepts a proton to form NH,".
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Solutions to Review Questions

a. 2HNOgs(ag) + Mg(s) 2 Mg(NOz).(ag) + Ha(9)

b. HzSOs(aq) + MgCOs(s) > MgSO4(aq) +COx(g) + HO(l
c. HNOs(ag) + LiOH(aq) - LiNOs(aq) + H2O(l)

2. Classify the following as acids or bases or neutral.

HF acid Mg(OH), base HBr acid C, eutral

3. a 2H'(aq) + Fe(s) > Fe*(agq) + H.
b. 2H'(aq) + 20H(ag) >  2H,0(l)

c. Nay,COs(s) + 2H"(aq) o(l)

a. HBr(aq): acid

b. CH3;COO(aqg): base

C. NH4+ / NH3

a. HS /HzS b. H,PO4 /H3PO4 c. NHs; / NH4+

8. Hl(ag) + H,O() = Hs;0%(aq) + I'(aq)
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9. Step 1: HsPO4(aq) + H,O() = Hs;0'(agq) + H.PO4(aq)
Step 2: H,POs(aq) + H,O(I) = HsO'(agq) + HPO4*(aq)
Step 3: HPO,%(aq) + H,O(I) = Hz0%(aq) + PO, (aq)

Overall: HsPO4(aq) + 3H,O(l) = 3H;0%(ag) + PO,*(aq)

10. NHs(agq) + H.O(I) = NH(ag) + OH(ag) water acting as an acid

NH;(ag) + HO() = NHs(ag) + HsO'(ag) water actingasahb

11. CHsCOOH(agq) + NaOH(ag) > CHsCOONa (ag) + H.,O(l

12.

a. pH=-logip(1.0)=0

b. pH=-log;p(0.10) =1

c. pH =-l0g1x(0.00001) =5

13.
concentration M
1.0

0.10
0.001
0.10

14.

a.

b.

15.

a.

=> _ => pH =-log(10™*) =11

b. [H30][OH] =
[OH] =0.01x2 =0.02

=> [Hs;0']x0.02= 10"

1074

02 =5x107" => pH =-log(5x 10*%) =12.3

= [H3O+] =

16. a. Dilution factor of 100 => pH rises by 2 to 4.

b. Dilution factor of 10 => pH drops by 1 to 11.
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