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What we will cover

1 | Apparatus & key words
2 Titration solvent front

3 | Chromatography

i i1 i baseljne
4 | Separation & purification i
5 | Tests for ions a chromatogram

6 | Tests for gases & flames
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Apparatus and key words

apparatus

burette EE /pipette ZiE
for exact volume; mea-
suring cylinder for rough

key

solute A&
vent A5; re
filtrate jEi%

Chromatography
separates mixtures of dyes
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Titration

burette

I tap

white tile é’

conical flask:
solution + indicator

(measures volume added)

m Use a volumetric pipette to
measure a fixed volume of one
solution into a flask.

m Add a few drops of a suitable
indicator 577,

m Add the other solution from a
burette, slowly, until the colour
just changes.
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Chromatography
solvent
[ J
¢ b
° a
baseline ]
(pencil)

front

Paper chromatography 4% fa ik
separates a soluble mixture as the
solvent rises.

spot distance

f= T
solvent distance

A pure substance gives one spot.
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Separation and purification

m filtration iTjE — insoluble solid from liquid

m crystallisation %55 — soluble solid from solution

m distillation Z£{% — solvent from a solution

m fractional distillation 43/% — liquids by boiling point

filter funnel
—— filter paper

residue

filtrate

(the liquid that passes through)

(insoluble solid)
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Distillation

thermometer
water out

} condenser

flask .

. b ! water in

(solution) distillate
} (pure liquid)
heat

The solvent boils off, the
condenser %5 cools it back,
and the pure distillate &4 is
collected.

Check purity by melt-
ing/boiling point: a pure
substance has sharp, fixed
values.

Analysis
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Tests for anions

carbonate: add acid — fizzes; gas turns limewater 777k milky

chloride/bromide/iodide: HNOj3 then silver nitrate f5f445R —
white/cream /yellow

sulfate: HNO3 then barium nitrate — white precipitate

nitrate: aluminium + NaOH, warm — ammonia gas
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Tests for cations

I;l add sodium hydroxide

coloured precipitate

Add sodium hydroxide 55 {41 & watch
the precipitate ;7iiE:

m copper(ll): light blue iron(ll): green
m iron(lIl): red-brown

m Al, Zn: white, dissolve in excess
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Tests for gases

hydrogen 55 a lighted splint pops

oxygen F 5 relights a glowing splint

m COs: turns limewater milky

chlorine §=: bleaches damp litmus

m ammonia: turns red litmus blue

!

hydrogen

lit splint:
squeaky pop

glowing splint:
(L relights

oxygen
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Flame tests

Li
red

(oF:] Ba Cu
orange-red green blue-green

A flame test /315 identifies a metal cation by the colour it gives the flame.
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Worked example — a titration calculation

25.0cm® of NaOH needs 20.0 cm?® of

0.100 moldm—2 HCI. Find the NaOH

concentration.
20.0 Three steps every time:
m Moles HCI = m x 0.100 = 2.00 x 103 moles of the known —
m NaOH + HCl — NaCl + Hz0: the ratio is 7O fiseii Hie Ealreier
1:1. — concentration. Divide
m So moles NaOH = 2.00 x 1073. \éc;rlltér-nes by 100070 get
m Concentration

_2.00x1073

= 0.0800 mol dm—3
25.0/1000 fota
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Topic 12 — key takeaways

0 Titration e Chromatography
exact volume; stop at the end- R¢ = spot / solvent; pure = one
point spot

e Anions o Gases

silver nitrate & barium nitrate Hy pops, O relights, CO5 milky
precipitates
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Check yourself

What is the end-point of a titration?

How many spots does a pure substance
give?

What reagent tests for a chloride ion?

What flame colour does sodium give?

Answers 1. where the indicator just changes colour 2. one 3. silver nitrate (after
nitric acid) 4. yellow




