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The molar ratio of Pb(CO3)2 to the gases follows the stoichiometry of equation 1.
Hence lead(II) oxide is the final solid produced obtained.



Firstly, employ a lower reaction temperature. Equilibrium will shift to the right in attempt 

to counter this change by releasing heat energy (exothermic direction), thereby increasing 

the percentage yield. Secondly, increase the partial pressure of ethene in the reaction 

chamber. Equilibrium will shift to the right in attempt to remove the added ethene, while at 

the same time reacting with more steam, increasing the percentage yield. Lastly, decrease 

the volume of the reaction chamber. Equilibrium will shift to the right with fewer gaseous 

particles in attempt to decrease the total pressure, increasing the percentage yield
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Since the forward reaction is exothermic, increasing temperature will cause the position of 

equilibrium to shift left, to remove heat energy in attempt to lower the temperature. 

[C2H5OH] decreases while [C2H4] and [H2O] increases at equilibrium, hence lowering Kc.

Firstly, when reaction temperature is lowered, fewer reactant molecules have sufficient 

energy to overcome the activation energy upon collision. In addition, the molecules move 

more slowly, lowering the number of collisions. Hence number of effective collision 

decreases, lowering the rate of reaction. The second and third change, increases the partial 

pressure of ethene and increases the total pressure, respectively. Both lead to an increase in 

the number of collisions between the molecules, hence increasing the number of effective 

collision and thus increasing the rate of reaction.



Solid potassium fluoride has a giant ionic lattice structure, comprising of oppositely charged K+ 

and Cl– ions, held together in a regular lattice by electrostatic attraction.

Solid napthalene has a simple covalent (lattice) structure, comprising of discrete non-polar 

napthalene molecules held together in a regular lattice by instantaneous dipole-induced dipole 

attractions.

Solid silicon dioxide has a giant covalent (lattice) structure, comprising of a regular covalent 

network of tetrahedrally bonded silicon and linearly bonded oxygen atoms held together by 

strong Si–O covalent bonds as shown below:

Solid iron has a giant metallic (lattice) structure, comprising of an array of positively charged iron 

ions, held together in a regular lattice, by electrostatic attraction with a sea of delocalised 

electrons.
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LDPE has lower crystallinity and hence is softer and more flexibility compared to 

HDPE, allowing  greater ease for coating the curved interior of a coffee cup.

LDPE has significant branching in its structure, weakening the instantaneous dipole-

induced dipole attracts between the polymer strands and hence lowering crystallinity.

The LPDE coating on these cups are non-biodegrable. Hence, a specialised method 

is needed to first remove the LDPE coating before the paper cups can be recycled.

ester

condensation polymerisation

Thermoplastic is a plastic polymer material that becomes pliable or moldable at a 

certain elevated temperature and solidifies upon cooling.



C=O bond



Nanoparticles are discrete particles with all three dimension in the size range between 1 to 100 

nm, while nanomaterials have structured components with at least one dimension in this range. 

The lone electron in the unhybridised p orbital of each carbon atom is delocalised 

over the whole lattice structure.



CF

109.5º. Since each carbon is bonded to three other carbon atoms and one fluorine 

atom, it is sp3-hybridised with a tetrahedral arrangement.

Due to the absence of mobile particles in fluorographene, fluorographene should be a 

good thermal insulator.

Due to the excellent non-stick property of fluorographene, it could be suitable to use 

as a coating for self-cleaning windows wherein dirt will not stick on the coating.

The holes in the graphene oxide sheets are only big enough for small water molecules to 

pass through, while hydrated Na+(aq) and Cl–(aq) ions are too large to pass through the 

holes and retained, thus removing them from water (desalinate).

(Although fluorographene is a semi-conductor, however, based on the information given, we 
would also expect fluorographene to be an insulator due to the absence of mobile electrons.)



The relative atomic mass of an element is the average mass of one atom of the element, 

compared to 1/12 the mass of a carbon-12 atom.
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32 34% abundance of S is 94.5%, % abundance of S is 5.50%.



2 2(c)(i)2: 2SO 2NO 32SO  2NO

(c)(ii)1: 2NO 2 2O  2NO

2 2 32SO + O 2SO

19 outer shell electrons. This is an unusual number as the number is odd, meaning 

that there is an unpaired electron in the outer shell.



2s2 2p6 3s2 3p6

Chlorine had undergone disproportionation since it is simultaneously reduced, as the 

oxidation number decreases from 0 in Cl2 to –1 in Cl–, and oxidised, as the oxidation 

number increases from 0 in Cl2 to +1 in NaClO.



A Brønsted–Lowry acid is a proton (H+) donor, while a Brønsted–Lowry base is 

a proton (H+) acceptor.

HSO4
– is the acid, OH– is the base, SO4

2– is the conjugate base and H2O is the 

conjugate acid.
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Agree. This is because in pure water, regardless of the temperature, the [H+] equals 

to the [OH–], so it is always neutral.

The ionic radius of the series of isoelectronic [Ar] anions, P3–, S2– and Cl–, are larger than 

that of the series of isoelectronic [Ne] cations, Na+, Mg2+, Al3+ and Si4+, since they possess 

one more quantum shell of electrons. Within each series, since the nuclear charge 

increases from Na to Si and from P to Cl due to the increasing number of protons, while the 

shielding effect remains the same as they are isoelectronic, the effective nuclear charge 

increases across the series of cations and the series of anions, leading to a decrease in the 

cationic radius from Na+ to Si4+, and anionic radius from P3– to Cl–.

Na2O, MgO, Al2O3, SiO2, P4O10, SO3
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It is the heat energy released when one mole of a substance is completely burnt in 

excess oxygen under standard condition, at a specified temperature, usually 298 K.



The combustion of ethanol has a high activation energy since it involves breaking 

numerous covalent bonds, which is supplied by energy from the flame.

Firstly, the –1367 kJ mol–1 value quoted is for formation of H2O(l) from ethanol(l), 

while that calculated in (e)(iii) is for formation of H2O(g) from ethanol(g). Secondly, 

the bond energies used in (e)(iii) are average bond energy values and not the actual 

bond dissociation energies for the specific compounds involved.
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excess concentration sulfuric acid, 170 ºC



It is the heat energy released when one mole of a water is formed from reaction between 

an acid and a base under standard condition, at a specified temperature, usually 298 K.
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The solution of HBr(aq) have a much lower pH than that of HF(aq). Since Ka of HBr is 

much greater than that of HF(aq), this means that equilibrium for the dissociation of 

HBr lies much more to the right hand side compared to that of HF. As a result, there is 

a much higher [H+] in HBr(aq) than in HF(aq), and thus a much lower pH.

A buffer solution is one which resists changes in pH when small quantities of an acid 

or an alkali are added to it.
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A large reservoir of both the base (NH3) and its conjugate acid (NH4
+) is needed to 

remove small amounts of acid and base added, respectively, to maintain the pH. 

The oxidising strength of the Group 17 elements decreases going down the group. This is 

because as we descend Group 17, the size of the atoms becomes bigger. The attraction of 

the halogen atom for an incoming electron becomes weaker as the electron is further from 

the nucleus. Hence ease of reduction, and as a result, oxidising strength decreases.
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Propyl ethanoate

Heat with catalytic amount of concentrated sulfuric acid










