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This question is about water.

‘I’ In the UK, potable (drinking) water is produced from different sources of fresh water.
Explain how potable water is produced from fresh water.

4m
Fresh water colieats inrivers, Lakes and rocks undergroum}-
This fresh woteris harvested and purifi edl o produce potaple water- Th ¢4 esih water (s

passed tmrough fLterb ags 10 MOVE any insoluble partcles, anomen senliseg

WhA  chiorine orozone to kil microgoes -
E] A different country has:

o very little rainfall

arks]

¢ along coastline

o plentiful energy supplies.

Suggest one process this country could use to obtain most of its potable water.

. . [1 mark]
Di stillation



El Waste water is not fit to drink.

Treatment of waste water produces two substances:
¢ liquid effluent

¢ solid sewage sludge.

Draw one line from each substance to the way the substance is processed.
[2 marks]

Substance Process

Aerobic biological treatment

Liquid effluent Anaerobic digestion
Grit removal
Solid sewage sludge Screening

Sedimentation




This question is about lithium carbonate.

Lithium carbonate is used in medicines.
Figure 2 shows a tablet containing lithium carbonate.

Figure 2

_ Lithium carbonate contains lithium ions and carbonate ions.

A student tested the tablet for lithium ions and for carbonate ions.

The student used:
o i
e a metal wire

« dilute hydrochloric acid —=p (032"

e limewater. /

Plan an investigation to show the presence of lithium ions and of carbonate ions in the
tablet.

You should include the results of the tests for the ions.
[6 marks]

FIrst crush ne tabler into afine powder using a pestie and mortar.
pourtal powder info aglassbeaker and add 100m* of dishiled
water, and stir until all 0fthe pow der has dissolved. Dip e

metal wire into e soluipn and hold above a biue Bunsen burnef
Aame - I uumions are presont, Then e fame will glow ared wiour.

N okt , add hydrothloric aud tot FUMAINING g uid n the

peaker and stir- Bubbe tne gas that IS produted mrough

Umewater and i carbonat e ons are preseat, the limew arer
willturn cloudy due tofne (a gas produced.



|z| The tablet also contains other substances.

The substances in tablets are present in fixed amounts.

What name is given to mixtures like tablets?

formulatons

[1 mark]



E The tablet has a mass of 1.20 g and contains 700 mg of lithium carbonate.

Calculate the percentage by mass of lithium carbonate in this tablet.
[3 marks]

FO0O0ma = (0.%1g
J J

[ 0.3 \ Xxi00= 0.533 x100 = 53-37
|- 20

Percentage by mass of lithium carbonate = KX - 3 %




This question is about ink.

A student investigated green ink using paper chromatography in a beaker.

The student used water as the solvent.

Figure 2 shows the chromatogram obtained.

Figure 2

Diagram not to scale

— Solvent front

0~\\T_' Yellow dye
" Blue dye

— Start line

E The Rsvalue of the yellow dye = 0.60

The distance moved by the yellow dye = 5.7 cm

Calculate the distance moved by the solvent.

[3 marks]
Q4 = distance mpved by sojute
drstance Moy ed by <oV ont
060 = 5% = glynt= §7~ 06
SO\VU\t = qg' (M
Distance moved by the solvent = q . 5 cm
@ The green ink contains more than two compounds.
Suggest one reason why only two spots are seen on Figure 2.
[1 mark]

e other wmpounds trav aled e
SaMe oSt ONCL UptL poper O eitner e
Yhow o blue spots



E On the student’s chromatogram, the yellow and blue spots are very close together.

Which two ways could increase the distance between the spots?

[2 marks]
Tick (v') two boxes.
/
Allow the solvent front to travel further. \/
Dry the chromatogram more slowly.
Use a different solvent. \/

Use a larger beaker.

Use a larger spot of green ink.

IZ' The manufacturers of the green ink always use the same proportions of yellow dye

and blue dye.
Suggest one reason why.

. [1 mark]

using mor ¢ of one of th ¢ (olours would makee
greenink o dif erent viscosity
E The R¢ value of a dye depends on:
o the solubility of the dye in the solvent
» the attraction of the dye to the paper.
Which will definitely produce a smaller Rs value if the solvent and paper are
both changed?
[1 mark]

Tick (v') one box.

The dye is less soluble in the new solvent and
less attracted to the new paper.

The dye is less soluble in the new solvent and
more attracted to the new paper.

The dye is more soluble in the new solvent and
less attracted to the new paper.

The dye is more soluble in the new solvent and
more attracted to the new paper.






Disposable cups are made from coated paper or poly(styrene).

Table 6 shows information on the life cycle assessments (LCAS) of disposable cups.

Table 6

Coated paper cups Poly(styrene) cups

Raw materials Wood Crude oll
Mass of 1 cuping 83 1.9
Energy to produce 1 cup in kJ 550 200
Crerg eassa when | 7o
Biodegradable Yes No
Recyclable No Yes

, Evaluate the use of coated paper compared with poly(styrene) to make
disposable cups.

Use Table 6 and your knowledge and understanding of LCAs.

[SeQ next page) I marks]
IZI Calculate the energy needed to produce 1.00 kg of coated paper cups.

Use Table 6.

Give your answer in standard form.
[2 marks]

1cup = 3-39 = 550k]
lg = 66 d k]
000G = (6265 k]

Eneray=_ (. 63 XI0 '

E Melamine is a polymer used to make non-disposable cups.

Melamine does not melt when it is heated.

Explain why.

muaminehos very svong cov alent bonds betw an me

polymer (hains , whiCh do nof br ek oles pire kigin
temp eratures bang applied ot

[2 marks]





El Evaluate the use of coated paper compared with poly(styrene) to make
disposable cups.

Use Table 6 and your knowledge and understanding of LCAs.
[6 marks]

Coated paper cups are made from wood, which is a

renew 0ble energy sourcte, whereas poly (styrene) (s made
feom crud ¢ oL, which s nON - T enewable resource Tnat

roquires Lofs of gnorgy and expensive equipment fo
extrocr and s epardie into it oiferent com poneuLs.

The energy 4o produce one coated paper cup s 350k]
MOr 2 1 ano produce one poly(sty rengaup , andne
energy reledsed when purnedis 90kJ more fOF paper Cups-

Cott ed paper Cups are diso not rewyclable , wnered
pOlYsTy rane (ups are, and feling rees damages habrtats.

In conclusion, polystyrene) cups are more

LLONOMI (ALY et ont 4o produce ,own and use fman
oat ed paper cups, beause wentioughtney're

produced 4 om0 non-renewdble source, fney Last
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05§ onergyfo manufagure | s0 oo Less damage 10Mme
eNUIronMent tAan coored popercups.



