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H2O2 and I− are in such large excess that the change in their

concentrations is negligible, so their concentrations stay (effectively)

constant.

So they have a constant effect on the rate (they are absorbed into k1),

and only the concentration of H+ changes.

Stop (quench) the reaction in each sample before titrating it, e.g. by

diluting it with a large volume of cold water / cooling it in ice.

So that the [H+] does not keep changing (H+ is not used up) while it

is being titrated.
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The graph is a straight line with a constant gradient, so the rate stays

constant.

As [H+] decreases the rate does not change, so [H+] has no effect on

the rate (rate = k1).

0.36

300 s

gradient = (0.44 − 0.08) / (50 − 350) = 0.36 / (−300)

rate = k1 = 0.36 / 300 = 1.2 × 10-3 mol dm-3 s-1

1.2 × 10-3

mol dm-3 s-1
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0.25

600 s
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Tangent drawn to the curve at [H+] = 0.35 mol dm-3 (Figure 2)

gradient = (0.45 − 0.20) / (660 − 60) = 0.25 / 600

rate = 4.2 × 10-4 mol dm-3 s-1

4.2 × 10-4
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Stage 1, preparation: using burettes / pipettes, measure known volumes

of B and C and a small, fixed volume (amount) of X into one beaker.

Measure a known volume of A into a separate beaker. Stand both in a

water bath so they are at the same constant temperature.

Stage 2, procedure: pour A into the mixture of B, C and X, swirl to mix

and start a stopwatch at the moment of mixing.

Record the time taken for the dark blue colour of E to appear (this

happens as soon as all of the X has been used up).

Repeat with different concentrations of A, by using different volumes of

A made up to the same total volume with water. Keep the

concentrations (volumes) of B and C, the amount of X, the total

volume and the temperature the same in each experiment, so A is the

only variable.

Stage 3, use of results: the blue colour appears when the same fixed

amount of E has formed in each experiment, so 1/time is a measure of

the initial rate.

Plot 1/time (rate) against the volume / concentration of A.

If 1/time stays constant (horizontal line) the reaction is zero order with

respect to A. If the graph is a straight line through the origin
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(doubling [A] doubles the rate) it is first order. If doubling [A] makes

the rate four times faster (a curve, rate ∝ [A]2) it is second order.

Alternatively, plot log(1/time) against log(volume or concentration of A):

the gradient of this straight line gives the order with respect to A.
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4Na + O2 → 2Na2O

Yellow / orange flame

White solid (powder / ash) formed

4P + 5O2 → P4O10

White flame (light) and white fumes / smoke

Mg2+ has a greater charge (2+ rather than 1+) and is smaller than

Na+, so it has a greater charge density.

So there is stronger electrostatic attraction between the oppositely

charged Mg2+ and O2− ions (stronger ionic bonding), so more energy is

needed to overcome it.
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SiO2 is giant covalent (macromolecular).

P4O10 is (simple) molecular.

Melting SiO2 requires breaking many strong covalent bonds throughout

the whole structure, which needs much more energy than overcoming

the weak intermolecular forces (van der Waals' forces) between P4O10

molecules.

Put a small amount of the dry, powdered sample into a capillary tube

(sealed at one end) and place it in a melting point apparatus (or a

Thiele tube / oil bath).

Heat slowly and gently near the melting point and record the

temperature range over which the solid melts.

A pure sample melts sharply (over a narrow range) at the data book

value of 573 K. A lower melting point and a broad melting range

indicate the presence of impurities.
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Add a few drops of bromine water to the product and shake.

The bromine water turns from orange to colourless (decolourises).

To neutralise (react with and remove) the phosphoric acid, H3PO4,

present in the distillate.

To release the pressure from the CO2 gas produced, which would

otherwise build up and could blow the stopper out.

mass of cyclohexanol = 10 × 0.96 = 9.6 g

moles of cyclohexanol = 9.6 / 100.0 = 0.096 mol

max mass of cyclohexene = 0.096 × 82.0 = 7.87 g

% yield = 5.97 / 7.87 × 100 = 75.8%, so 76%

76
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It does not dissolve in, or react with, the cyclohexene.

Filter using a Buchner funnel containing a (flat) circle of filter paper,

fitted with an airtight rubber bung into a Buchner (side-arm) flask,

with the side-arm connected to a vacuum (water) pump.

to vacuum pump

Buchner funnel

filter paper

airtight rubber bung

Buchner (side-arm) flask
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Cyclohexene is less polar than cyclohexanol (cyclohexanol is polar, with

an O−H group that can hydrogen bond to the silica).

So cyclohexene has a greater affinity for the non-polar mobile phase

(hexane), while cyclohexanol has a greater affinity for the polar

stationary phase (silica) and is held for longer.

There would be no (broad) absorption at 3230 to 3550 cm-1, which is

due to the O−H (alcohol) bond.
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Replace the glass beaker with a polystyrene cup (insulate the beaker)

and use a lid.

At 4 minutes (from the extrapolated lines): ΔT = 21.9 − 19.8

2.1

uncertainty in ΔT = 2 × 0.1 = 0.2 °C

% uncertainty = 0.2 / 2.1 × 100 = 9.5%

9.5%
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Increase the magnitude of the temperature change by increasing the

concentration of the acid and the alkali (e.g. use 0.800 mol dm-3).

The ±0.2 °C uncertainty is then a smaller percentage of the larger ΔT.

HOOCCOOH + 2KOH → K2C2O4 + 2H2O

q = mcΔT = 100 × 4.2 × 3.2 = 1344 J = 1.344 kJ

n(HOOCCOOH) = 25 × 0.80 / 1000 = 0.020 mol

n(KOH) = 75 × 0.60 / 1000 = 0.045 mol  (KOH in excess)

moles of water formed = 2 × 0.020 = 0.040 mol

ΔH = −1.344 / 0.040 = −33.6 kJ mol-1

−33.6
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Ethanedioic acid (HOOCCOOH) is a weak acid, so it is not fully

dissociated, whereas H2SO4 is a strong acid and is fully dissociated.

Energy is needed to break the O−H bonds and complete the dissociation

of the weak acid (dissociation is endothermic), so less energy is

released per mole of water formed.
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