QUANTITATIVE CHEMISTRY

CONSERVATICN OF MASS AND BALANCED CHEMICAL EQUATIONS

+ AW QF CORSIRVATION OF MASS: No atorms are lostor made dureg a chemical
raaction. MASSpy s = MASSg, ot ants

* CHEMBCAL REACTIONS: Rsprasertad by balamcad symbaol aguations = rumbers of
astoms of each element ane the same on sach side

MASS CHAMNGES WHEN A REACTANT OR PRODUCT IS A GAS
+ LOSING MASS: In thermal decompositions of metal carbonates, COy s
produced = escapes into the atrmosphans
+ GAINING MASS: Whan a metal reacts with coygan, mass of oxide producad is
greater than tha mass of tha meatal,

PERCEMTAGE COMPOSITICN BY MASS

+ %7 = (Mumber of atorms of Z)x (A of Z) / M, of the compound <100
+ E.G. % of oxyganin CO (A of C =12 and A of 0= 16)

% of oovgan = (2% A of O]/ M, of 00,

% of coygen = [2x16) S 12 + [ 2x16) = (32 / 44} » 100 = 72.7 %

Murnbers of atoms of the formulae Empirical formula The simplest ratio of elamants in a compound,
are balanced
Relative atomic mass, A The average mass of the atoms of an element EMPIRICAL FORMULA
compared with carbon-12 (which s givena mass | | + E5. 5.5gof manganese raacted with 3.2g of cwygen. What ks the empirical
of exactly 12). The average nass must take into farmula of the cade of manganese that was formed? (& of Mn =55 and A of
account the proportions of the naturally 0w 18)
ooCurring Eotopes of the elerment.
ELEMEMNTS M o
Relative formula mass, M, | The total of the relative atomic masses, added mass |g) 5.5 e
u in the ratss shown in the chermscal formulaof
Aar 55 16
a substanoe.
hdass f Ar 5.5/55=0,10 3.2/16=0.20
E.G.MINaCl) = Na +Cl =23 =35.5=58.5 Ratio (DIVIDE BY SMALLEST) 0.10/0.10~- 1 0.20/0.10-2
E.G. M JMgF,| = Mg + [25F)= 24+ (2 % 19) = 62
EMFIRICAL FORKMLULA MO,
QUANTITATIVE CHEMISTRY
5
CHEMICAL MEASUREMEMNTS
- MUMERALY IN SCIEMCE
* Whanever a maasurement i made, there is always some UMCERTAINTY about the rasult obtained,
= A measuring oylinder has an uneertainty of £0.5 em®, 15 om® should be written as 15.0 cm®40.5 cm®. 1. Equation
+ TRUE MEASUREMENT: betwesn 14.5 om® and 15.5om. i gjetr:tlﬁ varlables
= RAMNGE - highest measuramsant — lowest measuramant - substitute
» PAEAN = sum of the measurements dividad by the numbear of measurements 4. Rearrange
5. Answer
* PERCEMTAGE UMCERTAINTY = range of measuraments | rmean x 100 G, Units
COMNCENTRATION COMNCENTRATION

-

of watery

Mot chemical reactions take place in solutions,
Concentrationcan be measured in grams per dm? (g /dm”|.

= Concentration (g/dm”) = mass (g} / velume (dm®)
1dm? = 1000cm? (1 litre)
E.G. What is the concantration in gfdm® of 2.4g sodivm chlorida dissolvad in 0.5dm?

Concentration = mass { voluma
Concantration= 2.4g / 0.5dm*= 4.8 g/dm®

= The concentration increases as the number of solute particles
in a fined volume increases,




QUANTITATIVE CHEMISTRY: MOLES [HIGHER TIER]

THE MOLE [HIGHER TIER] CALCULATING MASSES N REACTIONS [HIGHER TIER)
» Amola of an ekement = 602 1 1077 atoms |(AVOEADRD CONSTANTL
+ Hithe stoms are barger, then 1 mole of tiat stom willl be heavien + L4 1 : What mass of magnesium chloride s made from 3g of magresium?
* To CALCULATE MOLE: mola = mass {g) / & * Mg+ ZHC -3 Mgl + H,
*a=m/AORA=m/S M, 1 [ §
+ Ei How many mles in Gg of C7 6 1Y = 0.5 moles
* EG How many medes in 30g of MgD?  20,0{24 + 15] = 30440 = 0.75 molas Mg Mgcl
il
v Trea nnss of 1 moke of & subdstan o n gramd s numarcally agual to s relative fernm sl radd. ass [g) g 1 i9.8
* EG. Cabculate e mass of 2 moles of KB m=mnaM,
m =3 x {39 + &) = 357 Araor Mr 24 ¢ ¥ 24+ (2% 355)=95 ¢ sTER 3
+ IWBOLAR WAES: Mass of 1 mole (unit: g/mol or gmol] - - - F
+ E.G Maolar s of Mg[8Og) = 34 + (20 18y = 2 (3% 16] = 148 g fmod n=m/ ke 5/24-0.21 STEFZ .21
RATIC from the 1 hama 1
AMOUNTS OF SUBSTAMCES IM EQUATIONS [HIGHER TIER] balancad
* Massas of REACTANTS ard FRODWCTS cam b caboulabed from balamcad symbol aquations. &
juaTen
* EG Mg = 2HC] S MgCl; = H,

+ This eqpuation shows that 1 mole of Mg reacts with 2 malesof HOlto produce 1 mobe of MgCl;

ared 1 mode of H, gas. * EE 2 :What mass of carbon dioside is fommed when 100g of C;H,, i bamad?

= CHy, + 110, = 700y + BH,O
1 = 7

THE BOLE [HIGHER TIER)
= Ifthe miass of Gach reactant and product i knowe, a balancad aguation can ba cabcilated.
* E.G. Caleulate the balanced equatian whan 12y of Mg reacts completaly with 38.5g af HCl to cH co,
make 48.5g of MEC]; and ig of My, Symbal squatian: Mg = HO =+ MOl + 1, e

Mass @) 100 x 308

Elersents |/ Campeurds g Hel magdl; Hy Mr (T212)+(16x 1) = 100+ 13+ (Zu16) =dd 4y
m=rg Mr 100/100=1 =1x¥=7

Ml [ f BT 12/24 =05 3B8.5/38.5 =1 489.5/99 = 0.5 1/3=05 'Ir w

+ by @it numbar o5os=1 1ns=2 oE/E=1 055 =1 RATIO from the 1 7
balancad

BALANCED EQAIATION: P + ZHE = MgEl, + H, aquation

QUANTITATIVE CHEMISTRY: MOLES [HIGHER TIER]

CALCULATIMNG MASSES IM REACTIONS [HIGHER TIER) * E.G, 2 : What mass of carbon dicssda is formed when 100g of C;H,
Is burnad?
= E.G. 1 : What mass of magnesivm chioride s mada from Sg of magnesium?
« Mg+ ZHCI = MgCl, + H, * CyHgg + 110, =» 700, + 8H,0
1 L 1 T
Mg Mlui E‘J“:i W;

Ma=s (g} 5 18.7 Mass (g) 106 308
Arar Mr 24 244 |2%35.5)=95 M (7x1Z)+(16x 1} =100 12+|2x16] =44
= im j M 5/24=0.21 0.21 n=m/mr 1004135 -1 1w7=7
RATIO from the 1 1 RATIC from tha 1 7
balancad balanced
aquation equation

LIMITING REACTANTS [HIGHER TIER]
* Inachemical reaction involving 2 reactants, an EXCESS of one of the reactants is used = ensures all of the other reactant is used,
= Reactant that is COMPLETELY USED UP = LIMITING REACTANT

* The amount of product formed is DIRECTLY PROPORTICNAL to the amount of limiting reactant =* If the limiting reactant is DOUBLED, then
the amount af product formed is also DOUBLED,




