Elements

The Periodic Table and
organisation of elements

Full Periodic Table

The layout of the full Periodic Table is shown below.
Periods 1 Hel
Li |Be BIC|N|O| FlNe
Transition Matals 1
Sc Ti{V|Cr|Mn|Fe|Co|NijCu|Zn

Lapthanoids

-~ o o o W M

Actinoids

Normal Periodic Table

The Periodic Table is usually in the shorter form shown on page 17.
Periods
B Periods are the rows of the Periodic Table. The elements are arranged in order of increasing atomic

number {number of protons in each atom's nucleus) across each Period. This is also roughly the order of
increasing atomic mass.

Complete the following table:

Number of elements

Period in the Period First element Last element
1 2
2 Neon
3
4
5 Rubidium
6
7 23 Meitnerium

®  Groups are the eight main columns. The Groups are usually numbered I-VIII using Roman numerals. The
elements in each group have similar properties.

8 Group I (alkali metals) begins with the metal lithium. Hydrogen has some chemical properties similar
to these metals but because it is a gas it is shown separately.

B  Group VII (halogens) comprises very chemically reactive non-metals.

Group VIII (noble gases) contains gases which are inert (unreactive). These gases are the only elements
in which the particles are discrete atoms (separate atoms).

True or false?

(a) Sodium and sulfur have similar properties.

(b) Fluorine is chemically similar to chiorine.

(€} A helium balloon contains helium molecules.

(d) Light globes are filled with argon because it does not react with the hot metal filament.

(e) Calcium reacts the same way as magnesium does in many chemical reactions.

B The zig-zag line in the Periodic Table separates metals from non-metals. Metals are on the left of the
line and non-metals are on the right. Elements close to the line are semi-metals and have both metal
and non-metal characteristics.

Classify the following elements as metals, semi-metals, or non-metals:
argon arsenic boron bromine germanium gold
silicon silver sodium sulfur teflurium titanium

8 Transition metals make up the block in the middle of the table. Many transition metals are used in
industry. Compounds of transition metals are often coloured.
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Atomic structure
isotopes and relative atom
iMNases |

Mass number and atomic number
B The mass number (A) of an atom is the total mass
number of protons and neutrons contained in

the nucleus of the atom.

23

s LEMENT s

@ The atomic number (Z) is the number of atomic
number 11
protons only.
Number of neutrons in an atom = Mass number — Atomic number
Complete the following table:
Element atom Symbol No. of protons No. of neutrons
Helium +He
: 23
Sodium nNa
Oxygen 0
Phosphorus bty
Copper 2Cu
: 127
Iodine w3l

@ [sotopes are different atoms of the same element which have different numbers of neutrons but the same
number of protons in the nucleus.

® Many elements have naturally occurring isotopes. Isotopes can be made artificially by bombarding
atoms of the element with neutrons.

@ Examples of isotopes: 1. Isotopes of hydrogen: 2. Isotopes of carbon:
'H — pronounced ‘Hydrogen 1’ 2C — Carbon 12
>H — Hydrogen 2 (deuterium) *C — Carbon 13
*H — Hydrogen 3 (tritium) 11C — Carbon 14

(2) What do all three isotopes of hydrogen have in common?
(b} What difference is there in the atomic structure of hydrogen, deuterium and trittum?

(¢) How many protons are there in the nucleus of every carbon atom?

(d) The most common isotope of carbon has 6 neutrons. What is its mass number?

Atomic mass

8 Almost all the mass of an atom is in its nucleus. A neutron has very nearly the same mass as the mass
of a proton. Electrons have almost zero mass.

& The real mass of a proton is 1.673 X 10-2* g and of an electron, 9.110 X 1028 g, Atoms are too small to
be weighed easily.

Relative atomic moss

B Relative atomic mass (A) is the mass of an atom compared with a standard atom. The relative atomic mass
value of sodium is 23: a sodium atom is 23 times heavier than the lightest hydrogen atom (AH) which has
a relative atomic mass value of 1. The modemn standard atom is the '2C isotope which has a value of 12.

Given that a proton and a neutron each have a mass value of 1, what is the relative atomic mass of:

(a) the 3H isotope? () an atom which has mass number 97

(b) an atem containing 14 neutrons and (d) the deuterium isctope?
13 protons? (e) 3s7

. This sheet may be photocopied for non-commercial ciassroom use. 24




12 “DSN WO0ISSE JeLIBWIN0I-uol Joj patdeaooyd aq Auw 105y s “BEET Sy00g K pIRIANI @

apwe (1) uoug
apwxo (1) pio
apuoyY wnuey
apuonyy wWRwjE)
BPYINS WN3S52104
appal (11} pest
BPILIO] LWNLPOS

(joqufs ‘oweu) FLLLLERIOD SWOTY

UG} SALISO4

(joqufs ‘aweu)
uol aalzeRay

punotdiued Juop

-punodiios 3y ul sy aapeBau pue aaisod Bug 10) SIOQLUAS M puE aluen spurodwiod
a1 §o yoea wio) o) Bupuog ool g PRUIGUIO BABY LPIYM SWOID H) SWEN ‘MoRq 3gel 3yl Aduied

safrm astsoddo yiam sUOL UDIMIR] UCHDIRIIE DREISCIRP

Suons 281 ~- PUOA JTOT UR 4q 19y3afol pRY 312 451 ‘patiog aaetf suot aanedau pure aagisod a3 3dBUD
-suo1 aanisod pue aanefou s3Il ST “WIOIR [BII1U 31[) BECH] SUOLDI[R

0 saqumu remonred e synd Wole [RIRW-HOU YEd ‘STEIPUI-UIOU HIM SUQUIOD S[ERW UM ‘A|[21auan
*padajFeun S| sNapnu sip Swoje sy Sumel ut

PRAJOAUT 3¢ SWOJE 31} JO SUGIIBP ay) A[UQ "STWOIL UsamIag PIWIO] 218 SpUOQ ‘U0TD2a] [edNUaL> Aue ug

9z “B5N HWOOISSE]) JELIDWOI-uaLs 10§ paideaoioyd aq Aew Joags 51 665 SA00R Al

wl¥
«2BJ
BN

-3 JO 0N ooy

uop

*3|qe] Ay srajduon

(Aem Aup ui SUICIE JAYI0 YA SUIQLIDD JO SUOT BNO] 10U Op SILAWHD [[IA
dnoin jo swoyy A pue Al sANOID JO SWIOIR WO PAUIECY SUOT U0 d8IEYD 211 J0J aynt [e1auaf o 51 a1y L)

=10 32 981eyo 3apefau a[Burs e 2aEy SUO
.9 1 uped sgepunuo [jA dnorn g

- 20 82 'safieyn sanedau omy aaky SUCT
.3 7 uted sjpisw-ucu 1A dnotn

eV 82 fsadieyn sansod daxp aaey suor
!_9 £ 2501 speotl [f dnouny ¢

“+gB0 83 ‘so8re1pd sanisod omy sary suot
{3 7 asof s [ dnouny g

= 8o a8y aamsod FuUls B aaey suot
a1 asof sjeaws | dnoiny 1

SUOT WO YoIM sutoje Aq paured 10 3507 SUONIA[@ JO IaqUNU 3 o3 apmE Juuan m

“1o7 aplIopa "§a

* ap, UI PUI SUOL [RIDW-UOU JO sswed oy ], “suojeid Jo raqumu syt JuUIPaadxa SUOTIIDD JO IaQUIE H1)
£q pasnies s a81e sanefatt 2L SUCNO WIS SWoje [MPUI-UOT UM 0] (SUoIue) SUoE aanedaN  u

"WIOYE TE3SU 31F) JO 1Rl 3171 §2 SIes 1y}

] UO] [B39UX T JO Fuuety 2], “SUTUTRHESI SUGZD3{D JO

Taquuntt 3Yy Stipaaoxa suojord Jo ssquunu oui Aq pasnies st aBxeys santsed aip], “sucie pue suoiord jo
raquuny fenbs ue sey wole Aduied v "SI0 IS} SUI0)E )AL UBLAL UII0Y (SUOTIELD) SHOI AATHSOI =
010 SU01 USYM 2TURLD JOU S0P SAIONU 1) Bl su0101d Jo HRquunt sy L

SPUDLG JIILoj

w27 aulz 2% “uor aapsod © 0JUT DIOJE TENNaY e safumi suonale JuisoT “uoy aaneSau & ojuf WO [RINAU B aZUTD
by 1DAYLS o © SUOLIA[3 eNXg SUCT oyur afueys 431 SUOIDP 950] 10 ued swole usyp sepnied palimp s1e suor @
2N 132 LMY 1} PLOY
2B () Anossy ) (n) saddo3 suop
ey () uy 3
«%d 02 {xm) 31eg0) g -9 400N
ey (1) vour 9 61 +30aN
2) j0quufs
1oquiAg Fweu uox Toquis SWel uoy FUU0IYY Jadday uto}e JuBIF
o34 2(q2) S Loy Buyssius ssutet 31 M13(deIo) 3jge) Husmoy|og 34 339|dwod o] £ | abed uo ajqe) JIPOLIB 3L 350
1ot AN [PLINETT]
uo safietyd aansod JO I3GUING L[] 23LITPUI O] SUOL 95ILY JO SOWIRU Y} UI PIPRIUT 31T S{EIUINT ERUWIOY N P ———— @
*UOT AUC UB) ST0W LIICT UED S[EIDMI IS "MO[2q PAASI] JEE 3A0QE 3[qQe) S} Ll papn[dUI JOLE SEECT 2121 su0101d £T S84 WI0TE SULIOTYP @ "F0303 m.ﬂ sety wose -
UOUIWCY) "Pasn APpIM osie ate ‘A drols JO wWopoq SU1 I8 ‘Pea] puE Ui, 3{qEL JIPORJ 9L} JO 320iq U5F0IpAY © “dWeXs 104 SNOPAL SI1 Ul Suoerd Jo °
33U UORISUER 313 S PAAEIO] 342 S[RIVUT 1OIAC) Lueun ‘JIT pue [] ‘T sdoip uj s[Eaw 2y s [pm sy @ bﬁzaw uﬁmt st u_cwEuE Ew jo( Nw ;.EE_.E .EESc L a
SUDI RIS HOULIIND SBL30 " ennau °
AT1ea1n3a919 ST wole ARAI0D v SUoIIsaLe sanedau (suorau
jo msqumu [enbs ue £q paouepeq st sucjoxd PUE Suaj0:c}
1 g »n 4 S 1oquig aanmsod jo requmMu 1p Wow sPdwed ATE oy @ T napamu
apuoL] apixg  (uomie) uot [Eja-uoy *( .3 foquu4s) sa8reyd sapefou — suonrara Bupaow ° s
1587 AQ pardnooe s§ snajanu 2yl punole aseds Syl @ °
(u roquids) sapnied (RInau — suognau
{+d joquuds) sapred sanisod — suojosd °
it .zB8 OW ] 1equiis SUTEIUOD SNadNU oYL = °
‘Tajewerp §,UI0) :2a07aq TIeISRIp SUL UT UMOYS 51 $3[Ted
unguons - wnwel unisee) wniposg {uogea) uoL ey I 10 OO0 O1/1 IN0GE A[UO $TSAS[INT [N 3L JTWICIEQNS WIEUE SULMOYS JINONDS 3YL @
sroqUUAS pue saweu uol Jo se|qel Buisso)jo) aut sldwo) @ SOy

(uo0) SUDI PUR SWOLY

aliioniis JRuoly

SUD] PUER SWOIY

SIMIINIIS oY




Periodic Table patterns

Flectron shells

@  The electrons Moving in the space around the nucleus of an atom occupy different energy levels. This
idea is simplified in diagrams which show the electrons in orbits around the nucleus. The energy levels
are called shells and are numbered from the nucleus outwards. Shell No. 1 is the lowest energy level.

Example: Lithium atom Example: Neon atom

nucleus
3 protons and

10 protons and
4 neutrons

10 neuirons

Shelt No. 1

®  Each complete lithium atom has 3 electrons. Every neon atom has 10 electrons.

B
B As shown in the orbit-type diagram, the B The electron arrangement is:
electron arrangement is: 1. ShellNo.1:2 e~
1. ShellNo. L: 2 ¢ 2. Shell No. 2: 8 e”
2. Shell No. 2: 1e- B

The electron configuration of neon is 2, 8.
B The electron configuration of lithium is 2, 1.

On a separate sheet of paper, draw orbit-type diagrams of the electron arrangement in atoms of elements
between lithium and neon, (Across Period 2, each successive electron goes into the second shell.)

Number of electrons per shell

m  The shells can be compared to shelves in a bookcase. The shelves can be empty or they can have books
on them. The books cannot be between shelves. Thete is a maximum number of books which can fit on

each shelf. Similarly, electrons cannot be between shells and there is a maximum number of electrons
which can fit in each shell,

Maximum number of electrons = 2#2
where n = the shell number (Shell No. 1, Shell No. 2, etc.)

®  When the number of electrons in the third shell reaches 8 (argon atoms), electrons start to fill the
fourth shell.

& The electron configuration of potassium atoms is 2, 8, 8, 1. There are places left for more electrons in
the third shell. These remaining third shell vacancies are filled by electrons of transition metal atoms.

{(a) Compile a table using the following headings for elements in order from atomic no. 1 to no. 20.

Element Atomic no, 1st shell e~ 2nd shell e~ 3rd shell e~ 4th shell e~
Hydrogen 1 1

(b) After argon, how many places remain to be filled in the third shelf?

Atomic radius

#  The nucleus is only about 1/10 000 of an atom’s radius. The size of an atom is determined by the
space taken up by its electrons. The more electron shells, the bigger the atom.

B The Period number indicates how many electron shells are occupied in atoms in that period, e.g.
atoms in Period 1 have 1 shell occupied; atoms in Period 7 have 7 shells occupied.

il

Trend: Atomic radius increases down each Group of the Periodic Table.

Refer to electron configuration to explain why:

{a) the smallest atom in Group V1! is fluorine and the largest is astatine;

(b) silicon atoms have larger diameters than nitrogen atoms,

erald Gity 8 oks 1998: This '5?1:3.‘* may be photocopied far non-commercial ciassroom use. 30
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Chemical formulas

Cut-outs for exercises in ‘lonic
compounds and empirical formulas’

[jesiu apixoipfiy
K _FoN) _(HO)
potassium
In?
ajeuOqIed apIxo
AL uafoipAy
zinc Ag _(*03H)
silver
-z0
apuony
atuminium
‘ (NH4)+ |
Fe?* .
ammonium
ajeuoglen
3puojy
iron II puol
D _,(%02)
Fe3"
apuuciq
phe g
a3ef|ns
iron III
lead aptpat -(’08)
I
Ca?*
. apyns
Cu? a3eydsoyd
calcium
copper I
- ("0d) )
Na*
Mg?’ sodium
magnesium
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and physical

ral classification
hemical substances can be classified according to their bonding structure. Different
ifferent patterns of physical properties.

structures have

Conduct electricity in...
Bonding Type of solid liquid aqueous
structure  substance state state solution MP (°C) BP (°C)
Metallic Elements, Yes Yes No, Variable, Very high,
lattice e.g. Fe do not e.g. generally >2000°
dissolve Hg —39°, Hg 357°
Na 98° Na 883°
Cu 1085°, Cu 2572°
W 3410° W 5660°
Molecular Elements, No No No Low, Low,
(separate  e.g. 0, most <0° most <§0°
molecules) 5, 113° S, 445°
P, 44° P, 280°
é Monatomic  Elements, No No No Very low, Very low,
{separate  e.g. Ne < ~100° < ~100°
atoms)
Covalent Elements, Graphite: yes No No, High, Very high,
network e.g. Si Diamond: no do not Si 14100 5i 3267°
Si, Ge: slightly dissolve Ge 937° Ge 2830°
diamend, graphite
sublime >3550°
Ionic lattice Compounds, No Yes Yes High Most decompose
e.g. NaCl 300°--1500° hefore boiling
Molecular ~ Compounds, No No Variable, Moderate, Moderate,
(separate  e.g. H,0, NH,, canduct if generally <100° generally <300°
molecules)  glucose molecule
dissociates,
e.g. HCl
Covalent Compounds No No No, High, Very high,
network e.g. Si0, do not 5i0, 1610° 5i0, 2230°
dissolve

Comparing different structures of elements
B In both metallic lattice and covalent network, the structure extends throughout the sample; there are

1o separate particles. Also, both these structures typically have very high boiling points, indicating

strong forces between the particles. However, metallic lattice structure conducts electricity in the solid

and liquid states but covalent network structure does not conduct in either state. (

a covalent network. Graphite conducts because delocalised p orbital electrons in the atoms are
free to move.)

B Monatomic and molecular elements are similar in being non-conductors of electricity. Monatomic
elements all have very low boiling points, but molecular elements have a wide range of boiling points,

graphite,

(a) Highlight the words in the paragra
bonding ('similar’ is one example).

(b) Use the same words to write sentences comparing the different structures of compounds.

The exception is

phs above which are used to make comparisons between different types of

: @I;_E;'n{é_rald_ City Baoks 1998. This sheet may he photocopied for non-commerciat classroom use,
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Chemical equations

Reactants — products

@ The reactants are the chemical substances present before a chemical reaction occurs.

& The products are the new chemical substances formed by the reaction.

® In a chemical equation the change of reactants into products is shown by an arrow.

m The reactants and products of a chemical reaction are pure substances {elements or compounds). They are
shown in the equation by their chemical formulas. For example, the chemical equation for the reaction
between magnesium metal and dilute sulfuric acid to produce magnesium sulfate and hydrogen is:

Mg + H,(S0,) - Mg(S0,) + H,

Note: Students who are very familiar with writing formulas may omit the brackets around the radical in
those cases where only one radical group is present in the compound formula.

Subscripts

@ These are used in equations to indicate the state (solid, liquid, gas or dissolved in water) of the reactants
and products. For example:

Mg,,, + Hy(8O — Mg80,),, + H

4) {ag) 2(g)

This equation indicates that the sulfuric acid and magnesium sulfate are aqueous (dissolved in water),
the hydrogen is a gas and the magnesium is solid.

Read the following passage and write a chemical equation, including subscripts, for the reaction described. (The
formulas for hypochlorous acid and sodium hypochlorite are HCIO and NaClO, respectively.)

Bleach, a household disinfectant, contains sodium hypochlorite. The sodium hypochlorite reacts with
water to produce hypochlorous acid and sodium hydroxide, which both remain dissolved in the water.
The hypochlorous acid kills any micro-organisms which might be in the water.

Types of reactions

Decomposition reactions
m This type of reaction has only one compound as the reactant. During the reaction the atoms in the
compound are rearranged to form two or more products. The products can be elements or compounds.
For example:

Cu(COy), = CuQy, + CO,,

(a) Name the reactant and products and give their states as indicated in the above decomposition reaction.

(b) Why must the single reactant in a decomposition reaction always be a compound?

Synthesis reactions
e In this type of reaction only one product is formed from two or more reactants. The product is
‘synthesised’ or built up from the reactants. For example:

Fe(s) + S(S) s FeS(s)

Note: The formulas for all metals and for most solid non-metals are the symbols for these elements.

© Emerald City Books 1998, This sheet may be photocopied for non-commerdial classroom use. 5
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Chemical equations
issociation and preci|
(cont.]

Precipitation of ionic compounds A

Recognising precipitation S
@ When two solutions of different ionic
compounds are mixed together, an insoluble N
ionic compound may form. The insoluble Aplus B
compound ‘precipitates’ (sinks to the bottom salid precipitate
of the container). B Pbly

. PB(NO3) 2
Predicting precipitation (N03)2qaq)

1 Write the ions, in the correct ratio, produced by .
dissociation in each solution. For example, in the Solubility rules for common salts
illustration above: 8 The rules must be applied in order: Rule 1,
B solution A contains K* : I~ then Rule 2, etc.

m solution B contains Pb?*: 2 (NO,)~ a Substances with solubilities £ 107 g/100 g

2 List the new combinations of ions which are are said to be insoluble.
possible when the solutions are mixed. For example: 1 Sodium (Na*), potassium (K*) and
B K~ and (NO,)~ ammonium (NH;) salts are sofuble.

B Pb** and I 2 Nitrates and acetates are soluble.

3 Refer to the solubility rules (see box) to decideifany | 3 giver (Ag*), lead (Pb**), mercury (Hg*)
of the new combinations is contained in an and copper (Cu*) compounds are insoluble.
insoluble substance. For example: 4 Chlorides, bromides and iodides are
m K+ and (NO,)~ are contained in K(NO,) which is soluble.

soluble. 5 Carbonates, sulfides, oxides and
@ Pb2* and [~ are contained in Pbl, which is hydroxides are insoluble.
insoluble. 6 Sulfates are soluble except calcium sulfate
Prediction: Lead iodide will precipitate. Dissociated and barium sulfate.
potassium and nitrate ions will remain in solution.

General precipitation equations
® These equations show the reactants and products as chemical compounds. Subscripts indicate dissolved
(aq) or solid (s) compounds. The precipitation equation for the reaction illustrated above is:

PH(NO,) ey + 2 Kl = 2 K(NO) oy + PbL

(azg) 3) (aq) 2(5)

The symbol L may be included to emphasise that the precipitate is deposited in the container

Net ionic precipitation eqguations
B These equations show only the ions involved in the formation of the precipitate. To write net ionic

precipitation equations:

1 begin with the precipitation equation for the reaction as shown in the example above.

2 rewrite the precipitation equation to show the reactants and the dissolved product as dissociated
ions.

3 cancel the ions which are identical and have equal numbers on both sides of the equation. These are
the spectator ions; they have not been changed by the precipitation reaction. For example:

P2+ o+ 2 (y@j)— oo+ 2K o+ 2T = ;/xé(aq) +2 (}L@f)”(aq) + Pbl,

— Pbl, L

The net ionic precipitation equation is: Pb?*,_  + 2 I~ 209

(ag) (aq)
For each of the following pairs of solutions, predict whether or not a precipitate will form when the two solutions
are mixed. Write balanced net ionic equations for the precipitation reactions occurring.

(a) silver nitrate solution + potassium bromide solution
" «{b) ammonium sulfate solution + calcium chloride solution
~{c) calcium nitrate solution -+ magnesium chloride solution
(d) sodium sulfide solution + lead nitrate solution
) iron ltl chloride + sodium sulfate solution

eet:may be photocopied for non-commercial classroom use,




Chemical eguations

In aqueous solution this group of chemical compounds has the general properties of:
1 asour taste

2 the ability to change the colour of litmus (a vegetable dye) from blue to red

3 reacting with active metals (e.g. Mg, Zn) to form hydrogen gas

4 reacting with carbonates to form carbon dioxide gas

Examples of common acids

B Inorganic acids are made from chemicals B Organic aclds (carboxylic acids) are found in living
found in the atmosphere or in rocks: things. They contain the carboxyl group - COOH:
sulfuric acid H,(80,) ethanoic acid (acetic acid) CH,COOH,, ,
nitric acid H(NOS)(MD methanoic acid (formic acid) HCOOH(MD
hydrochloric acid I-ICl(aq) lactic acid CHSCH(OH)COOI—I{N)
hydrofluoric acid HF(aq) citric acid HOOCCI—IZC(OH)(COOH)CHZCOOH(@

phosphoric acid H (PO,
carbonic acid H,(CO,) @

e In the formulas for inorganic acids given above, the radicals have been shown in brackets. This is not
necessary in these particular formulas. Students learning to write chemical equations will find it helpful
to retain the brackets at all times. Brackets are necessary when the ratio indicates more than one radical

(e.8. AL(S0,),).

Acid + metal reactions
2 Acids contain hydrogen. Active metals react with most acids to displace the hydrogen and produce a salt.

For example:
+H

Mg, + HSO — MgSO The salt is magnesium sulfate

4{aq} 4(2q) 2(g)

Mg, + 2 HCl,,, — MgCl, ., + H

2(aq) 2(8)
B  When metals react with organic acids, the hydrogen in the carboxyl group is displaced. For example:

Mg,, + 2 HCOOH,,,, - (HCOO), Mg, + H

aq The salt is magnesium chloride

2@ The salt is magnesium methanoate

(aq)
Write balanced equations for the reaction of zinc metal with each of the following acids:
{a) dilute sulfuric acid (c) phosphoric acid

(b) hydrochloric acid (d) ethanoic acid

Nitric acid and concentrated sulfuric acid do not produce hydrogen with metals. Balance the following equations:
(@) Cuy, + HNO,,, q)(a:cmc_en’cra%ted) — Cu(NOa)z(aq) + NO,, + H,O
(b) Cuy, + HNO3(aq)(diIute) — Cu(NOy), ., + NO, + H,Op
(©) Zng, + H,50,, (concentrated) — ZnSO,, . + SOy, + H,Oy,
Acid + carbonate reactions

®  Acids react with carbonates, either solid or dissolved in water, to form a salt, carbon dioxide and water.

For example:
Na,CO

+ 2 HCl . —2NaCl_, + COz(g) + HZO(D The salt is sodium chloride

3(s) (aq) (=q}

(a) Write balanced equations for the reaction of solid sodium carbonate with each of the following acids:
() sulfuric acid
(iiy nitric acid
(i) phosphoric acid

(b) Marble, a rock, is composed mainly of calcium carbonate. A piece of rock can be identified as marble if fizzing
occurs when a small amount of hydrochloric acid is added to the rock.
(i) Name the gas produced in the fizzing.
(i) Write a balanced equation for the reaction occurring.

© Emerald City Books 1948, This sheet may be photocopied for non-commercial classroom use. 11



The mole

ole ratio (cont.)

Molar mass from r and mass of sample
m To find the mass of 1 mole of a substance, given the number of moles and the mass of the sample,
rearrange the mathematical formula:

Mass
MM
MM X n Note: Mass must be in grams.

Number of moles, 1

.~ Mass

Example: 0.1 mole of a gas has a mass of 2.6036 g. Find the molar mass of the gas.

MM = Mass
H
_ 2.6036 g
01
= 26036 ¢g
Find the molar mass of the substance in each of the following:
{a) 3 moles have a mass of 210.39 g. (f) 0.12 mole has a mass of 8892 mg.
Molar mass = Molar mass =
(b) The mass of 0.2 moles is 5.6104 g. (g) 600 mg contain 1.5 X 1072 mole.
Molar mass = Molar mass =
() The mass of 0.05 mole is 5.2995 ¢. (h) 3 x 1072 mole has a mass of 4.74 g.
Molar mass = Molar mass =
(d)y 77.9675 g contain 0.25 mole. (i) 1.25 mole has a mass of 60 g.
Molar mass = Molar mass =
(e) A 10 mole sample has mass 0.34 kg. () The mass of 1/2 mole is 116.7 g.
Molar mass = Molar mass =

Problems invelving equations

Step 1: Wiite a balanced equation.
Step 2: Substitute molar mass values in the equation.
Step 3: Calculate for given masses.

Example: What mass of MgO would form if 0.24 g of Mg were completely burned?

Step 1: 2 Mg, + O, — 2 MgO,
Step2: 2 X 2431 g+ 2X16.00g— 2 (2431 + 16.00)
48.62 g+ 32.00g - 80.62 g
Step 3: 0.24 g —» ? g MgO
grams Mgo = w = (J.53 g
48.62
(a) Calculate the mass of calcium oxide produced if 0.2 g calcium were completely reacted with oxygen gas.

(b} A 0.3 gram sample of sodium metal was burned completely in chlorine gas. Calculate the mass of sodium
chloride formed,

(c) What mass of copper Il hydroxide would be produced by the complete reaction of 4.236 g of copper with
sodium hydroxide solution?

{d) How many grams of magnesium metal would be needed to produce 12.274 g of magnesium bromide?
(e) What mass of aluminium is needed to make 3.0588 g of aluminium oxide?
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