Polyatomic Formulae

Learning Outcomes:
1) Recall the formulae for some common polyatomic ions, eg the sulfate ion is SO,

2) Deduce the formula of ionic substances containing polyatomic ions

If acompound contains one polyatomic ion the formula is simple. For example Li* joins with OH" to form LiOH. If there is
more than one of the polyatomic ion, it goes in brackets with the number afterwards as a subscript. For example Mg2*

joins with 20H" to make Mg(OH);.

Polyatomicion Charge Formulae
hydroxide -1 OH
sulfate -7 O ?
carbonate =8 CO4 2
( nitrate — | NO 3
ammonium + | NH%—*

As you know you can use the periodic table to work out the charges on the ions from group 1, 2, 3,5, 6 & 7.
There are however 7 monoatomic ions that you came across in the lons topic in which you cannot use the periodic to

waork out their charges.

lon Formula
hydrogen He

silver Ag

zinc Zn*
copper (I1) cu*
lead (i) Pb*
iron(ll) Fe¥
iron(lll) Fe*




lonic compound lons in the compound Formula
Sodium hydroxide Na * OH? NaOH
: ; 24 1- ,
Calcium hydroxide Ca® OH Ca (0H),
OH *
Magnesium sulfate Mgzt SOy 27 Mygs Oy,
Potassium nitrate K* NOa = KNC;
Calci id B e
alcium hydroxide ca? k_,\\' Ca (OW),
o\
Aluminium nitrate Al 3t NCJ! - S AL (NOs).,
NO~— 3 i
Ammonium chloride NH,W G NH CU
Lithium sulfate T e
L\__" )‘-’L\’ l,‘J-, \)CH
L 2 o
Magnesium carbonate Mg 2+ (Og 2™ Mg CO,
Aluminium sulfate A3t soy T B
'}\\:' bg,*zf 5;‘;‘_',"—" A\L(bb -f)?)
ammonium oxide NHe T O« . N
N H (.I\J H‘-& )) U
Lithium carbonate kL * oz %™ L, COg3
Lv
Potassium hydroxide P OH~ K.OH
Lithium nitéit? E b NOT Lo MO
NO, Hrnr® e
Magnesium nitrate Mgzt NC 5 Mg (NO3 )2
N (_:. -
Beryllium sulfate Be 2+ S0 * Re SOy,




lonic compound

lons in the compound

formula

Rubidium sulfate

Rt ST

RYv = 3 ‘:Lbl S ’:.‘\_‘_
ammonium nitrate NH4, T N0, T NH, NO_™
Caesium nitrate s ™ NOg CsNOg

ammonium carbonate

NH, ™  cog2-
NHy "

(N Ry ) 2. K3

6(&34" OH

Gallium hydroxide RS .~ (OW
on~ Ol Ga ( )5
Zinc sulfate Zn Tt 559 2— Zix '>OL,A
Lead(ll) nitrate Po & NOz "~ P (NO3),
NOg~ sy
Silver hydroxide ,\(3 W A AgOM
Zinc nitrate rZA S e Za (NO)
Ne N ol
Hydrogen Sulfate '_‘ : JCW X H N \)C‘q,
(=
Iron(11) hydroxide Fe 2t oH~ Fe (OW),
Oon
Iron(ll) hydroxide fe 3+ on~- OH fe (On) ,
oW\~ ‘
| Copper(ll) sulfate Cu>t SU“Q - SO mn
Copper(ll) nitrate Cwz™ NOz Cis (N 2) "
NOq ) .A d 3
Iron(ll) nitrate Fe &+ NQa Fe (NO3)
> NO 3 g 3 )2
Iron(lll) carb i 2
t . O 52— :
ron(lll) carbonate Fe 3+ %*fs: Fe,(CO3),
O3
g 2=




Task: Write the chemical equations faor the following reactions. You will need to work out the formulae of the substances
and then balance the equation.

1) sodium + magnesium sulfate = sodium sulfate + magnesium

INa + {\‘\NBS@L’ — [\)(.‘\ZSOL' + (\@

N:)L ! SOL'ZJ l‘\‘c\*
2) silver nitrate + potassium chloride => silver chloride + potassium nitrate

% : (| l
/3\:) NO_ + | 3 Tg—— ﬁ\\) 1 & U\Og
pat By & ey &
3) OrH'\eating, strontium carbonate decomposes into strontium oxide and carbon dioxide
2 Y
ko)

'

4) Asolution of zinc nitrate is formed when zinc reacts with nitric acid. Hydrogen gas is also given off.
559 \ P - Z
L+ LHNO, — Z.(NO + H
2 22 T

.Z)‘L'( f\) O 3’

5) Ammonium hydroxide reacts with sulfuric acid to form ammonium sulfate and water

TN, O + 0, S0, —s (NH,), S0, 2H,0

N‘d H.‘ oM 4 S 0 L,;L’

6) When copper is added to a solution of silver nitrate, a shiny metal is formed

C&\ * F\jNag N ﬁ\J " CM@O.’SL

1 - 1 i
‘:\D G.\ Y\)Og,
7) Challenge. A solution of magnasium sulfate is formed when magnesium reacts with copper sulfate. Hydrogen
gas is also given off. (Note: this is a tricky one —there are 2 reactions going on)

M:) . C“"SOLW e 'i()'gOLt * Q\

My ¥2M0 == MyloH), ¥ My



Indicators & Neutralisation

Learning Outcomes:
1) Describe the use of the indicators to distinguish between acidic and alkaline solutions

2) Define acids as sources of hydrogen ions, H', and alkalis as sources of hydroxide ions, OH

Task: How many different acids and alkalis can you remember?

Acid Alkali
Name Formula Name Formula
huwidrotal anc - S Al AL
ga : Bel SO CAAAL . {\XCLLH
caCh T
[ SN "Jj T LA
Sulbunc acad ! 2 o QO “+ i .
‘ O O L LAY 7 ‘.\“'_\Lt O H
numec aaond HINO 3 yvjx\ﬁ\; £\
Acids in solution are a source of hydrogen ions (H*)
Alkalis in solution are a source of hydroxide ions (OH")
Complete this key acid neutralisation reaction:
acid + alkali > SGAY + wiolsen



Practical acid + alkali neutralisation @

Acids can be neutralised by alkalis to form salt and water:
acid + alkali = salt + water

All simple acids contain a hydrogen ion. When that hydrogen ion is replaced by a metal ion, the compound formed
called a salt.

Procedure

Pipette 2cm’ of HCI to a boiling tube
Add a couple of drops of universal indicator

Slowly pipette NaOH into the test tube until the colour changes to green

N

If you overshoot the mark, pipette some more HCl into the boiling tube

Task: Write the word and chemical equation for the reaction between hydrochleric acid and sodium hydroxide

s )dm‘ ch lon C acach + PO LA ~ SudAM A~ wdalog
) [\&»)u,\-‘ UX l(\i ¢ ydun(\f\
HCL + NaOH —2 Na O\ —+ =, O
A
/ =~
e wit N
H* ,(,'\". /
T /
1\
T -

TASK: Label your chemical equation above to show what happens during neutralisation to the hydrogen ion(H*) int!
and the hydroxide ion (OH’) ion in the alkali.

This is a simple definition of neutralisation. A better definition of neutralisation is the reaction between anacid an¢
base to produce water and salt only. An alkali is 2 soluble base. To see this, we need a more detailed definition of ¢
and bases.
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PH & indicators

The pH scale ranges from about 0 to 14, and tells you how acidic or how alkaline asolution is.

p O ¥ 23 4 85 6 B8 9 10 n i 13 14

= INewsal .

Increasing acidic character Increasing basic character

An indicator is a substance that has more than one colour form depending on the pH.

Demo / Practical Indicators

There are several other indicators that we use in chemistry. Each indicator has a different colour change.

Using hydrochloric acid & sodium hydroxide determine the colour change of these indicators.

Procedure @

1. Pipette 2em? of HCl to a test tube

2. Add a couple of drops of indicator and record the colour change

3. Slowly pipette NaOH into the test tube until there is o colour change. Record this change

4. Repeat the procedure with a different indicator
Indicator Colour in acidic solution Colour in alkaline solution
Litmus : ol blue

Methyl orange re.d el \owi
Phenolphthalein olouwr)e S5 prav

- X R &)\"L‘ l
Universal indicator red [ o ge Purp e

What is different about universal indicator compared to the others?

e QVLOAAS. OO A e [ AMEOAAL G SV S b o 5 <RI

Is this an adventage or a disadvantage? Explain why?
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The pH scale, from 0-14, can be used to classify solutions as strongly acidic (0-3), weakly acidic (4-6), neutral (7), wezk|
alkaline (8-10) and strongly alkaline (11-14)

Demonstration of acids and alkalis of differing strength and the colour of Universal Indicator

Universal indicator is a mixture of different dyes which change colour in a gradual way overa range of pH:

Colour of universal
Example of substance indicater Strength acidfalkali pH
Hydrochloric acid i Shrong o ek |
Ethanoic acid solution oraaqe seods ok ram
Magnesium sulfate solution YRAA O aecle o cach &
Distilled Water Grlan AT X -+ |
Sodium chloride solution GVen nouh-ck +
|
Magnesium hydroxide b \aas WU aclbiosts O \
‘_
Sodium hydroxide | pusple Shrong GMUKGLE 13
Questions on acids, alkalis and indicators

1) What colour is phenolphthalein when sodium hydroxide is added? - AW "

2) What colour is methyl orange when nitric acid Is added? re-d -

3) What colour is litmus when phosphoric acid is added? _ved

4) What colour is methyl orange when a sodium hydroxide is added? (EF=D LV N

5) What colour is phenolphthalein when H,S04 s added? COolarless

6) Which common indicator sclution goes yellow when KOH is added? _,_,_;ﬂ)_b_,}\_ o oindg

7) What colour is litmus when Ca(OH). is added? Blise,

8) What colour is phenolphthaleinin distilled water? COVoL-\E5S
Notes:  colour\ess ok = + FENG ) K 23

9) What colour is universal indicator when added to copper oxide and water? blag
fNotes: COa g %1 CAR + Qe LA bf.),—_-} & T

L e

| 12



What “type” of compound is this?

For each of the compounds below, say whether it is:

acid or alkali or base or metal or carbonate or

Don’t worry, you will learn the proper definitions of these words in the next few lessons.

Compound Type Compound Type
Aluminium nitrate Salt Lithium sulfate Salt
Aluminium sulfate Salt Magnesium Metal
ammonium carbonate Carbonate Magnesium carbonate Carbonate
Ammonium chloride Salt magnesium hydroxide Alkali
ammonium hydroxide Alkali Magnesium nitrate Salt
Beryllium sulfate Salt magnesium oxide Base
Caesium nitrate Salt nitric acid Acid
Calcium Metal phosphoric acid Acid
Calcium hydroxide Alkali Potassium Metal
citric acid Acid Potassium carbonate Carbonate
Copper oxide Base potassium hydroxide Alkali
Copper(ll) nitrate Base Potassium nitrate Salt
Copper(ll) sulfate Salt Sodium Metal
Gold Metal sodium hydroxide Alkali
hydrochloric acid Acid sulfuric acid Acid

Iron Metal Zinc carbonate Carbonate
Iron oxide Base Zinc nitrate Salt
Iron(ll) nitrate Salt Zinc oxide Base

Lead oxide Base Zinc sulfate Salt
Lithium carbonate Carbonate

Now review your answers. Could some compounds be classified in more than one type? If so, which ones?

13



Acid + Base

Learning Outcomes:

1) Recall the definition of an acid, alkali, base and salt
2) Describe the neutralisation reaction between an acid and alkali and an acid and base
3) Write the word equations for neutralisation reactions

Task: Match up the substance with its correct pH value, colour with universal indicator and description

Substance pH Colour Strength
Water e 1 blue'\\ strong alkali
Ammonia N > 4 14 green / weak acid
Citric acid /i 7 red neutral
Sodium hydroxide \< 7 — arange : strong acid
Salt water -’—%/ 4 purple ‘\neutral

( Hydrochloric acid A —~9 green—" weak alkali

definitions:
Acids are described as fa saaus u& o {" A QA; less o .
Alkalis are described as . howag {1 pd “é, ek non 3
A Base is a substance which can .G NOW ' ToN O 0w PV e WS . £ LAY b \Aa] sa ll +
wakes on l\d X
ASalt is what is produced when o lhugdeogen e (A aop \oucy Ao b O g kol

o .

¢

So what do an alkali and a base have in common?

¢ botn ¢ VLAY LLLL:LL aca ot

s poudadce, vadl T owader

What is the difference between an alkali and a base?

6 allall wooa solable Lags

hager aal not Soluble v yvol-0n

1



Naming salts
Different salts can be made by neutralising different acids and alkalis:

Hydrochloric acid reacts to give salts called chlarides.

Sulfuric acid reacts to give salts called sulfates.

Nitric acid reacts to give salts called nitrates.

For example
calcium + sulfuric —> calcium + water
hydroxide acid sulfate
L |
ammonium + nitic  —®  ammonium +  water
hydroxide acid nitrate

Task: Complete the following word equations

a) sodium hydroxide + nitricacid - sodium __cauiby (o€ + water

b) potassium hydroxide ~ + sulfuricacid = potassium __ =t (ode  + water

c) ammonium hydroxide + hydrochloric acid = ammonium b loncle  + water |
d) calcium hydroxide + nitricacid & ¢l oo nitrate+ water

e) potassium hydroxide + phospharic acd - ek ess U phosphate + water

f) magnesium hydroxide + citric acid > _on0.gnos Luovecitrate + water

14



1. Complete the following word equations, setting them out on two lines:

(a)

(b)

(c)

(d)

(e)

(f)

(g)

(h)

(i)

)

(k)

U]

nitric
acid

hydrochloric
acid

sulfuric +
acid

nitric
acid

hydrochloric
acid

sulfuric +
acid

phosphoric
acid

citric
acid

hydrochloric
acid

sulfuric +
acid

nitric
acid

hydrochloric
acid

+

potassium
hydroxide

magnesium
hydroxide

sodium
hydroxide

copper(ll)
oxide

zinc
oxide

calcium
oxide

iron(ll)
hydroxide

ammonium
hydroxide

rubidium
hydroxide

copper(ll)
oxide

aluminium
oxide

ammonium
hydroxide

5
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Carbonate + Acid

Learning Outcomes:

1) Describe the reactions between metal carbonates and acids
2) Write the word equations for these reactions

Practical Carbonates and Acids @

0 Safety Risk of acid in eyes.

e Puthalf aspatula of solid in a test tube and place in a test tube rack
e Add asmall amount of hydrochloric acid (HCI) and test any gases that are produced.

o Carefully record your observations.

Metal Carbonate Observation Gases produced

e Soled disappeass| beooms

Srmcl\ers

Calcium carbonate Lt e

AL
CaCO; = 3(\3 ovidoo LS ‘:‘\_,-\\.\~g..kL I OF

Copper carbonzte ool daaogpeas | bl coid cort on
L2
o b \le> SV Ao oo
CuCOs
. c . { - Arakk- | , A D o e om
Sodium carbonate ¢ solwch s O pocs | bocoM A c« < \ .
° budonLih S R
V X
NaC0s
; ¢ sobid Becowmits  shedl\er c.cnbem
Sodium hydrogen ST Syedl e ¢ =( |
carhonate * bubko\2sr of gos Juoxiche

NaHCOs

~on



Write the word equations for the reactions carried out today.

@ C.alciianA. o h_ndrl/\nan\Q'\' (@) —)‘ (‘OJ-CLA-A_-V\ + woler+ coben
) : ) Aloxid
Cano ook, [ W o hlande
l&i%w -~ = o Y Lerq,anl oG = G f'q,.e = 1 wQJCf + conacry
C onnle acich chlonche x| Ao
__@__:m(;h_:u,u s hbncichmLcn'c, = sodasen t oo k@ + o b o1
coarb on ek cachlh chilonde duoxicle
_@___,ggrhé-ﬂ ‘ !nt’zclrmdf\lonp —7 Sofuuian 4 wakert ca M o
* -
\‘fn:l\drucg,v\ crecl CUalomche, Aigevde
O
|
I
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Metal + Acid

Learning Outcomes:
1) Describe the reactions between metals and acids

2) Write the word equations for these reactions

Practical Metals with acid @

A Care Remember how to pour from reagent bottle.

Add about 3 cm? dilute hydrochloric acid to metal sample (Mg, Zn, Fe, Pb, Cu). Warm if necessary. Callect any gas
evolved by holding a second test-tube on top of the first and then test with lighted spiint. Dispose of products by pot

into residues container, not down sink.

Metal Appearance of reaction Test with lit splint (Hydrogen present or.

*m () Ar0d L."1'| ) @LAN / ‘
M * buwuwholid W4 DK‘U-(HA‘\H ')\_;l)

in L,Lk';CL‘":gL =t

Zn ‘ / "

l‘»\x‘.‘,,)L: Y v’
o e 2 appe ol
Fe /
¢ bbb lLin V4 )

* P Aae appeesa

. & /
Pb € biribllLis /

o CL_,‘ ¢L» 'L'l.‘r ")f.‘(k,.,‘

Cu . _ /
bLubUWiAa /

o

Coe dmappeas

Ca (demo) S pbuwdablas
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Write the word equations for the reactions carried out today.

_(‘\1 nrqujnp,auum e lujcvuchlcﬂc =7 mogmhu_m e l’LJin/O(;J,&q

ocacl Chigncle
(5:) Zanc.. + Jagcdrocdo (one. —> >.oac + hudogen
N v Wl ¢ g v
Gictcl, edn lemeol e
__@ e, hrchruc—h(mc. —2 e : -+ LchLorv,p,,
atiid. - hiloniule
@ leadl + hydeachlone —2>  Joagh = L’Lgcif‘ugdon
o ek chlongle
@ Coppesr l/wuuk/urM[unL S AR '3, ¥ SR A /. W Blo VYo o
va ca ol chteondde

,_l\(;) cald coainn T I/L:.,JCLf‘OCJaLWIL, = . salcgagn I/L\t;ldmgb

cics ol wtdalomele
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Thermal decomposition of metal carbonates

Learning Outcomes:
1) Describe the thermal decomposition of metal carbonates

2) Write the word equations for these reactions

When heated, metal carbonates decompose to form a metal oxide and carbon dioxide:

carbonate > metal oxide - carbon dioxide
For example:
copper carbonate > copper __ox 1dha - Conbon  chroXiche

CwCO03 7 (w0 + €Oy
Try some more word equations for thermal decomposition of metal carbonates:

magnesium carbonate > Mag AL un  OX ide —+ cadoyn duiaxa e

My CO;5  — Mg O + o,

ool e carbonaie” calcium oxide + (oo bl Ol de
Ceas €0 3 — Ca & + o .
s
sodium carbonate 2 soduun oxide t cosbon  choxicL

N, CO; — Na,0 + G,

lithium carbonate 3> Uhium Oxige ~+ cobon cloxide
L\L)_ CO 3 —_— 'S 3 @) + CQO 2
2  potassium oxide ¢ carben deoxide

[Ll-u.\sq_v.v\ CONDOVCLL

Task: now go back and write the chemical equation for each of the above thermal decomposition reactions.

| 20
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Practical Thermal decomposition of metal carbonates

4 Safety Test tube gets very hot — take care not to touch!. @
To prevent suck back, remove lime water before heat is stopped,

Risk of alkali in eyes or on hands.

We will heat a range of metal carbonates.
For each we will measure the mass before and after.
We will also test any gas produced to see if itis carbon dioxide.

(&\%\

1 ‘
HEAT Y INg
earbonate
o B
L]
limewater i
Rl
Results
: Mass Mass Mass g .
Metal carbonate Formula R SR ke Observations of limewater
ques
Copper carbonate CuCG; c 7 cueky
R 9 Cces
Potassium carbonate K2€03 cloudy
Zinc carbonate ZnCO; tumns clowdy
Ctiny € lLLL(‘Lj
How can we make sure the reactions had finished?
f"\A;'_’c (S L ol \,u.} ey FYACLAS (loesS ot L_l’\_L._\_..j Q.
" r-vg‘.')g.\y\_k W A CONG € ANk YLCL A S 3
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Why did the solid change mass, and what does the change in mass represent? -

o f 1SS ('.i w}_ Chod [ ld(LA

Write the word equations and the chemical equations for the reactions that happened.

m o208 1 —y __ cOnair 4+ cranksmn -
— (R § LR
AT OxlhL dox \cAt

€Oy — O + (0O,

(1\1 |~’U¥ OB S WU — i Los sgu v\ -+ oo ) B
TEL Corbanak e Oox 1AL ? duoxi AL
K. CO = L CO : S—
L = z =
@ ZAAL cusdocnpoke —2 z2inAC cxrele + Corhaon. cdiox i da
ZnC3 —2 ZnO —+ co
Extension: For each of the reactions, was the change in mass vfﬁat we could have expected?

How can we calculate what the change in mass should have been in a perfect experiment?




Write the word and chemical equations for the reactions of the following elements and oxygen.

Example
Magnesium reacts with oxygen to give magnesium oxide

1) Wirite the correct formulae (Oxygen gas is always O;). Remember to use the charges on theions.

2) Balance
o magnesium + oxygen =5 magnesium oxide
o 2Mg + 03 ¥ 2mMg0o

1. Copper reacts with oxygen to give copper(ll) oxide — Car & oe-

2Cu + O, @
S SO ()

2. Sulfurreacts with oxygen to give sulfur dioxide (S0O.)

j', 4 f\P;CJ. =] =
(3) *(9)

5 ¢

RENE)

3. Carbon reacts with oxygen to give carbon dioxide(CO,)

(/ 2 ik CI‘ — G
(5) “(9) =(9)

4. Calcium reacts with oxygen to give calcium oxide

23EL = o —2 Dol
l\_‘.)) k\)) ( ‘))

~N

5. Aluminium reacts with oxygen to give aluminium oxide — Al 3* O

(%) ) n

Now go back and add state symbols to every formula.



Chemical equations

You have learnt the following key reactions:

Alkali ¥
Base +
Carbonate +
Metal +
metal +
carbonate

oxygen

>
=
S
>
>
Y

salt  +
salt +
salt  +
salt  +
metal oxide

water

water

water +

hydrogen

metal oxide + carbon dioxide

Task write chemical equations for the following reactions.

Remember to do the following steps:

The first one has been done for you.

(a)

W@
AW

>

L(v L)

Identify the key reaction in order to help you work out the products

Work out the correct formulae for the reactants and products

Ralance the whole equation

hydrochloric
acid

Acid
Hcl

hydrochloric
acid

2+ CA

sulfuric
acid

Hz [;‘L'L‘

nitric
acid

4+

$

+

+

+

+

sodium

hydroxide

Alkali

NaOH

magnesium

'\\fj

sodium
oxide

Na - o

copper(ll)
carbonate

LLL L\_ ;-'

—

—
v

—

)

—

sodium + wate
chloride

Salt + Water

Nacl + H;0

L ¢.»1‘|\A 3 LA

Chlonda

M q A 2 . °

50 O LLLWN
: +
ASE RS EE 23
Na ., 5C .

“"’l‘ll&“- k\")

(R g S

Cw (NG3)

28

carbon dioxide

(NB: oxygen gas is always 0)

(thermal decomposition)

r

Balanced = Yes.

e I\.,b;'-\”‘ !\1./\
>
L9 Ot
v B
¢ CG-de M e Lboadter
CALO X AL

2 —¢ (‘7(_,1 Sl = RS



(e) Zinc + oxygen 3 Zaac

oxvda
2Zn + 0O, — 22n0
(heat)
(f) Magnesium carbonate > MAgNnLaovn + cotbon
ox AR ok AL
MS C—O; —r 3
MO + o,
(e) hydrochloric  + zinc 2 2R o
MAsH acid ditaiis T Ryydrogen
'\ C\ X -
2 + In 7 nd, Hs,
(h) sulfuric + calcium - COLCAsm o conbom e AR
CAWS acid carbonate Sud fake Jiox\che
(@EY)) o0 ‘
Hps O‘t + CacOz —> CasSOy <+~ o, + Ha
(i) Nitric + iron(ll) > won (W) oeker
Atvys acid hydroxide i g
2RNO, + Fe(ow), — Fe (NG3), + 2H.0
: 1 H -2
2:0° |
(i) su!furic + ammor.ﬂum 2 ammoraam T
AAws acid hydroxide Sulfode
HaS04  +2NHLOR = (NHY), SO * 2R, 0
4-H 2
2:B8:\ (
(k) :Zsirochloric + rubidium 2 b vehiaan b deogen

2HCL 4 2Rb — RbLCI + H,



(1
BAWS

(m)

MASH

(n)
CAws
(u[)

(o)

(p)

(q)

(r)

(s)

sulfuric + copper(ll) S (ppen () + oaken
acid oxide Sl fFOte

H.SQp + QO =2 cuso,- + H0

nitric + aluminium 2 clunaunsaawn

i r hagcbogen
acid Uk 9 9

3!—\(\10_‘; -+ Al —- r’\ltNOg)g 'fl.l’.-HL

hydrochloric  + ammonium > OGmmbyuien L Codbon ¥ woaker
acid carbonate chlovicha cleoxica

2 HCA -+ (MH"’)ALOS — 2N 4 Gl + Ca, + RO

Hydrochlaric acid reacts with a piece of aluminium producing a colourless solution and a gasi___,_.-}

MASH
SRE + Al = AlGt, -+ BH, =

hydro chalenc Gavrun um - oumviuan + g Loge,
acick Lo olR :
Fizzing is observed when potassium carbonate is placed into sulfuric acid
CAwWSs Co Dl
+ C L -+ LJ\J‘;J €
A o) cle

Fuka‘a;u'ur\ yud func OHa swwm
corbonode T acich 2 r Sul pote
Kz ws s g HZSQL'— = K'l \)OA_, + L—OZ THZ20
Ammonium hydroxideis neut.rahsed by adding nitric acid [ AP S l

===t O\
_'V S 4 nadme —» GmmovuiMm L eden
hyclroao e Uy~

NHR, O + KHNC, 5 NHyeNOz + HzQO

On heating zinc carbonate produces a gas that is collected and turns limewater cloudy

ZC . Z ;1'\(« cOnAICM
+
corbanake 7 ox\ckt duox wcle
Zn COz = ZTnQ +« &0,
A black powder of copper oxide is dissolved into warm sulfuric acid. The solution turns blue.
ES AWS l

Copner Sl . . C—«'.')f"ik.f‘
U + (U“" — ¢ T coOker

Ox el G CACh sl o O

CuC v HZ_SQ+ — CuSOL_‘, + K, O
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Complete the following cycle using chemical and common names;

Cal cuam \\Aj\_k-*'\,-(ig_*\
cocbon ol

more CQO; and H;O

calcium carbonate

or \\J-y VLS YO
CO; heat

COPSMMN OO AR coloiting oy ide
S S\ O
or_\uwe agoker ar Lurvie

more Hz0 \ H,0
\

(AL»‘/‘\,L\«,\\\ \'L;\(_L'\dk'-f_L_L
=

or siake k. \ung

31



