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CHAPTER 5

15 2 Fo s 2HOI - FaCl + Hy
20+ S0, ~ 2050, + H
Ca+2H,0 — CalOH) + H,
2A1+.Cr,0, — ALO, +20r
Fe,0,+3C0 ~ 2F0 + 3O,
2NaHCO, + H;SO, — Na;SO, + 200, + 2,0
204,y + 250, — 1600, + 18HO
Fe,0, + 4H, — 3Fe + 4HO
Pb + 2AgNO, ~ POINOJ, + 249
24gNO, + MgC, — MgINO, + 2AgC1
CiHy+ 50, — 3CO, + 4H,0
a“ b 60 e a1
286; (e common mistake would be not to multply
the whole water molecule by 10. So the mass of the
10H,0 is 180. Students wil commonly and wrongly
come up with 36 for this by multplying the Hz by 10
but not the O as well. Work out the mass of the whole.
H.O frstand then multipy it by the number in front.
“That way you won't make ths mistake)
a2
3> a 139% b 3%
© 21.2%; (Bo careful of the cases where there are two.
itrogen atoms in the fertiser (al except KNO,). The.
masses of the itrogen in those cases willbo 28 and
not14)

2»

a8 x=-za=oao0c
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I each case, work out the M, by adding up the relative
atomic masses (A, values), and then atach the unt "g” to
give the mass of 1 mole.

279

b 3319

© 430 16=6880

d 070x62=43.49

© 0015 x85= 1275

1 0.24 %286 = 68,649 Don'tforget the water of
crystalisation

Stricty speaking the answers o ), &) and § shouldr't
be quoted to more than 2 significant igures, because
the number of moles i only quoted to that precision,)

I each case, work out the mass of 1mole as above, and

then work out how many moles you've got i the tated

mass. You can use the equation

number of moles = —_MESS_
ot ass of 1moie
@ Boosmal

320
® 60
2000
75
s0
@5 -02m0
1000000

0.0200mol

= 25.2mol; Don't forge to convert kg 0 g!

= 17900mol (o 17857, although this s precise
tomore sgnifican igures than the A).
=50 10-4mol 0.0005m0)

0032
)
a axs85=2319
b T 0smal

7
1

~25mol

0
d 0125 x795=9949 0.93750)

=409
1
000ig

© o

2509

‘Combining mass_|9.39g 0619

No. of moles of
atoms

Ratio of moles
Emprical formula is PH,

. K N °
Combining (585 2109|4809
mass.

No.of
molesof |85 -0.15| 210015 48905
atoms | % 4 .

Ratioof |1 1 2
moles.

Empricalformula s KNO,
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Na s o
Combining 3229|4480 3360
mass.
No.of
moiesof | 2222014448 . 0.14/336 51
toms | 28 6
Ratioof |1 g s
moles | smpliies
anide by |02 |2 s
smallest
numben)
Empiicalforula s Na5:05

Carbon Hydrogen | Bromine
Given % | 220 a5 s
No.of
moies of
atoms
Ratioof |2 5 0
moles
(divide
by
smalest
number)
Empinca formula s G
The mass o xygen s 284-1.24 = 1609

0 o

Combining mass | 1249|1600
No.ofmolesof |1.24 o . |160_
et 124,000 19010
Ratioof moles |1 25

‘Whole numbers must be used, therefore muliply by 2
1o0,got the empircal formuia P,O;,
P.0 has an M, of 142

284

2.2
Therefore there must be two lots of the empirical
formua n amolecule.

Molecular formula s P,Oyy

Garbon—[iirogon [Gaen
T (LA (AR
Gonbing (6073 |11 [220
fserl

g

No.of

maerot (%67 - 550111111
atoms. 5

Raoor |4 T
s

(divide by

st

number)

Empricalformula s CHO




image4.png
100

13

b The mass of the empirical formula s 4 x 12 +8 x 1
+16.= 72. Since ths is equal to the reltive formuia
mass, the molecular formula s the same s the.
empiricalformula, that is C.H,O.

You know the mass of anhycrous sodium sulfate (1.429).

You can work out the mass of water of rystalsation

©22- 1429 = 189).

You can work out the mass of 1 mole of sodium sulfae,

Na,SO, = 142g;

and the mass of 1mole of water

™
N of ol o sodum st = 142 001 ol

The valusof ns 10,

mass of anhydrous calcium sulfate = 44.14 - 37.34 = 6809
mass of water of crystalfsation = 45.94 - 44.14 = 1.80g
mass of 1mole of cacium sulfate, CaSO4 = 136g

mass of 1 mole of water = 18g

number of mols of water = 12

number of moes of water = 0.1
number of moles of calcium sulfate 0.05
thevalve of =2
036mol
From the chemical equation, the number 2 in front
of the HCI indicates that 2mol HCI react with 1 mol
CaCO,, therefore 0.4mol CacO; react with
204 = 0.8mol HCI.
& 6mol HCI react to form 3mol H,S.
Therefore the number of moles of K, is half the
Pumber of moles of HOL
0.4mol HCI form 02mol H.$
4 3mol CO form 2mol Fe
The pumber of moles o F s  the umber of moles

b From the chemical equation, the number of moles of
bromine that reacted with this number of moles offon

i

© From the chemical equation, the number of moles of
FoBi, il be the same as the number of moles of ron
=0.179mol.

d mass of 1mol Fory = 56.+ 3 x 80.= 296
mass of FeB, = 0,179 x 206 = 539
(A common mistake here i to maltply the rumber
‘of moles of FeBr by the mass of 2FeBrs. The 2 has
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‘already been used when you worked out that 2mol Fe
formed 2mol FeBr, - 6o not uss t again. The equation
forworking out the mass s

mass = number of moles x mass of 1mole).

19 - 0.00s3mol

1%0
00053mol
00053 x 48
number of moles of NaCl = 00053 x 4 = 0.0212mol
mass of NaGl = 0.0212 x 585 = 129

You can carry out a moles calculation as above:
1tonne = 1000000g

259

aow

000000
%0909 . s300mot
molesof T = 5300mal

mass of T = 5300 x 48 = 254400
Atematively,you can reason that, 19 TiC, forms
025, tonne Tl wl form 025 tome 1.
mass of 1 moleof ACI = 27 + 3x 355 = 13359
267
1335
molesof AQCI = 3 x 00200 = 00600l
mass of 1 ok of AGCi = 108 + 355 = 14359
mass of AQCI = 00600 x 1435 -

moles of TICI,

moles of Aluminum chioride

0.0200mol

s1g

e 11G10, 2450+ 3 10+ 1520
et 00, £ 0330

number of moles of Al =2 x 0.33 = 0.66mol
mass of Al= 0,66 x 27 = 17.89
b number of moles of Cr =2 x 0.3
mass of Cr = 0,66 x 52 =343
© Skgis 5000

o o 110, X2 330

umber of moles of Cr = 2 x 33 = 88mol
mass of Cr = 66 x 52 = 3430 or 3.43kg
Aernatively, we can reason that Sk is 100 tmes.
s much as 50. I wo start with 100 times s much
1,04, we will make 100 times.as much Cr.

d 5 tonnes is 5000000g.
number of moles of Cr.0;

66mal

5000000
00000 . 33000mol

umber of moles of Cr = 2 x 33000 = 65000mal
mass of Gr = 66000 x 52 = 3430000 or 343 tonnes
Aeratively, we can reason that, f kg of CriO
produces 3.43kg Cr, then 5 tonnes of Cr,0, will
produce 3.43 tonnes of Cr.

a mass of 1m0l CuO = 635 + 16 = 795

400

number of moles of CuO = 429 - 0.0503mol
number of moles of CuSO, = 0.0503mol
number of moles of GuSO, SH,O = 0.0503mol
mass of 1m0l CUSO, SH,0 = 635 +32 + 4 x 16 + 5 x
(16.42)= 24050
mass of CUSO, 5H,0 = 0.0503 x 2495 = 12559
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the theoretcalyield s 12,55
the actualyild s 11.259

255
EX

number of moles of ethano =
numwwmmmw-mm
mass of 1mol ethy ethanoste = 4 x 12.+2 x 16.+ 8
T-s8g

mass o iyl thanoat
theorotca yild =38.3g

actualyld = 30.0g

o 2300, 109,
percetage yeld = 309 100 78.3%

0.5mol HOI would react with 0.25 mol Na,CO.
“Thers is more than 0.25mol Na,CO,, herefore Na,CO;

0.02ml 0 would react with 92 = 0.004mol C:Hy

There s ot 0,004 70 Gy tharwor ol

1m0 G0 wodgrestwih <03 molFe0,

There is more than 0.33mol Fe 0, herefore Fe,O, s
in excess.

950,08
0250150, wkt st i 0125710,
T Band 2511, ke, s
1000160, 32 - 0010ma
0010mo1Cs00, b et i 2 <0010 -
Sormare:

T s 0020 G, s s
o o reat it oG Trors
0o e

To calculate the number of moles of CO, you must use
I ot o e o At ok 1 a0
ot

s f 01 <0015 o

s 60,082 0015 <0075 ol
a1, 0007 %4 <0335

(i you got the answer 0.44 g you used the number of
s 01CaC0, CaC,wit e vt ot
femtdnied









