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The enthalpy change when 1 mol of a compound is formed from its

constituent elements, with all reactants and products in their standard

states (100 kPa and a stated temperature, usually 298 K).

ΔH = ΣΔfH(products) − ΣΔfH(reactants)

−114 = [3(−130) + (−972)] − [3X + (−339)]

3X = 3(−130) − 972 + 339 + 114

3X = −909

X = −909 ÷ 3 = −303

−303
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It provides the energy to break the

(covalent) Cl–Cl bond in chlorine, Cl2 → 2Cl•, forming chlorine free

radicals.

CH3CH2CH3 + •Cl → •CH2CH2CH3 + HCl

•CH2CH2CH3 + Cl2 → ClCH2CH2CH3 + •Cl

The power (ability) of an atom to attract the pair of electrons in a

covalent bond.
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Nucleophilic substitution

CH3CH2 C

H

H

Cl
δ+ δ−

NH3
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H

H

N
+

H

H

H
Cl−
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→  CH3CH2CH2NH2  +  NH4
+  +  Cl−
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It is hard to judge the exact moment the cross disappears (because of

the student's reaction time), so the time cannot be measured to 0.01 s.

0.0833
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One of the products, SO2, is a toxic gas, so using small amounts limits

the amount of SO2 formed.

At these low temperatures the reaction would be very slow, so it would

take too long for the cross to disappear.

From my line of best fit, at 40 °C  1/t = 0.0351 s-1

t = 1 ÷ 0.0351 = 28.5 s

28.5
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88.9%

66.7%
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88.9%

It shows how much of the product is actually

obtained compared with the maximum possible. A high percentage yield

means as much product as possible is made from the reactants, so the

conversion of reactants to products is efficient and less starting material

is wasted.

66.7%

It shows the proportion of the mass

of the reactants (atoms) that ends up in the desired product. A high

atom economy means as many reactant atoms as possible end up in the

desired product, so the amount of by-products (waste) is minimised,

which is more sustainable and cheaper.

Moles of starting material = 1.00 ÷ 116.0 = 0.00862 mol

Moles of methylpropanal = 0.552 ÷ 72.0 = 0.00767 mol

(1 : 1 ratio, so the maximum mass = 0.00862 × 72.0 = 0.621 g)

% yield = (0.00767 ÷ 0.00862) × 100 = 88.9%

Total Mr of reactants = 74.0 + 34.0 = 108.0

% atom economy = (Mr of desired product ÷ total Mr of reactants) × 100

= (72.0 ÷ 108.0) × 100 = 66.7%
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Pentan-2-ol has stronger intermolecular forces than pent-1-ene, so more

energy is needed to overcome them.

Pent-1-ene molecules only have van der Waals' forces between them.

Pentan-2-ol has hydrogen bonds between its molecules (because of the

O–H group) as well as van der Waals' forces, and hydrogen bonds are

much stronger than van der Waals' forces.
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concentrated sulfuric acid

hot, about 170 °C

CH3CH2CH2 CH CH3

OH

H+

CH3CH2CH2 CH CH3

OH2+

− H2O

CH3CH2CH2 CH
+

CH2

H

→  CH3CH2CH2CH=CH2  +  H+

(pent-1-ene)
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Structural isomers are compounds with the same molecular formula but a

different structural formula. Stereoisomers have the same molecular

formula and the same structural formula, but a different arrangement of

the atoms in space.

Stereoisomerism: C4H8 shows E/Ζ isomerism in but-2-ene,

CH3CH=CHCH3. There is restricted (no) rotation about the C=C double

bond and each C of the C=C has two different groups attached:

In Ζ-but-2-ene the two CH3 groups (the higher priority groups) are on

the same side of the double bond; in E-but-2-ene they are on opposite

sides. The two isomers cannot interconvert because the C=C cannot

rotate.

Structural isomerism, type 1, chain isomerism: the carbon chain is

different (branched or unbranched). For example but-1-ene,

CH2=CHCH2CH3 (straight chain) and methylpropene, CH2=C(CH3)2

(branched chain).

Type 2, position isomerism: the same functional group is in a different

position on the same carbon chain. For example but-1-ene,

CH2=CHCH2CH3 (C=C between C1 and C2) and but-2-ene,

CH3CH=CHCH3 (C=C between C2 and C3).

C C

H3C CH3

H H

Ζ-but-2-ene C C

H3C H

H CH3

E-but-2-ene
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Type 3, functional group isomerism: the compounds have different

functional groups. For example cyclobutane (a cycloalkane, a ring of four

CH2 groups with no C=C) and but-1-ene (an alkene with a C=C double

bond); both are C4H8.

So structural isomers differ in which atoms are bonded to which, whereas

E and Ζ stereoisomers have the same bonding and differ only in the

spatial arrangement about the C=C.
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Stays orange (no reaction, no colour change)

Poly(chloroethene) is saturated: it does not contain any C=C

double bonds, so bromine cannot add to it.

C24H38O4

To make the PVC more flexible (less brittle): the

plasticiser molecules get between the polymer chains, so the chains can

slide over each other more easily.

n C C

H

H

Cl

H

C C

H

H

Cl

H n
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acidified potassium dichromate(VI): K2Cr2O7 with dilute sulfuric

acid (H2SO4)

heat under reflux (with an excess of the oxidising agent)

O

O

HO
OH
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Moles of H2C2O4 = 0.400 × (10.0 ÷ 1000) = 0.00400 mol

Moles of NaOH = 0.200 × (50.0 ÷ 1000) = 0.0100 mol

NaOH needed to react with all the acid = 2 × 0.00400 = 0.00800 mol

0.0100 mol > 0.00800 mol, so NaOH is in excess (0.00200 mol left over)

Moles of Na2C2O4 formed = moles of H2C2O4 = 0.00400 mol

Mr of Na2C2O4 = 2(23.0) + 2(12.0) + 4(16.0) = 134.0

Mass = 0.00400 × 134.0 = 0.536 g = 536 mg

536
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mol4 dm-12

=
[CO]2[H2]4

[C2H5OH][H2O]

Concentration = moles ÷ volume, with V = 750 ÷ 1000 = 0.750 dm3

[C2H5OH] = 0.0750 ÷ 0.750 = 0.100    [H2O] = 0.156 ÷ 0.750 = 0.208

[CO] = 0.110 ÷ 0.750 = 0.147    [H2] = 0.220 ÷ 0.750 = 0.293  (mol dm-3)

Kc = (0.110 ÷ 0.750)2(0.220 ÷ 0.750)4 ÷ [(0.0750 ÷ 0.750)(0.156 ÷ 0.750)]

Kc = (0.147)2(0.293)4 ÷ [(0.100)(0.208)] = 7.66 × 10-3

7.66 × 10-3  mol4 dm-12
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The yield of hydrogen decreases.

The position of equilibrium shifts to the left (in the direction

of the reverse reaction) to oppose the increase in pressure, i.e. to reduce

the pressure.

This is because there are fewer moles of gas on the left-hand side: 2

moles of gas on the left compared with 6 moles of gas on the right.

No effect: Kc stays the same (Kc only changes with

temperature).
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