Paper 2
H

1(a)(i)

Toxic mercury is used(1)

EARIBSZHK (1)

A lot of energy is needed during operation (1)
ERBRRMENEETDE()

1(a)(ii)

1(a)(iii)

It is a feedstock to produce organic compounds with greater number of carbon atoms/ a wide
variety of chemicals in the chemical industry.(1)or

It acts as a source of fuel.(1)or

It acts as a solvent.(1)

TEREMBIEMNE B EIRR T UL EW/AREEE0LEM(1)or

TERIRRIBYZIR(1)or

TERIBEI(T)

1(b)(i)(1)

N, + 3H; 2NH3 (1)
Finely divided iron(1)
HHEEEEVEE(1)
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1(b)(1)(2)

'h, -
(1) 4t v

As temperature increases, the average kinetic energy of the particles increases.

The number of particles having energy equal to or greater than activation energy also increases.
Consequently, the number of effective collisions per unit time increases, so the reaction rate
increases.(1)

ERE LA NS0V FIDERE LT -
BEBERESRNBEF NG LRSI S &IE L7t
Kt - BFEEUNBIERE LT FIMRBERE £ < (1)

1(b)(1)(3)

No.

High temperature causes endothermic reaction has a higher rate than exothermic reaction.(1)
Under industrial process, it needs to compromise the rate of reaction. Hence, high operation
doesn’t mean it is an endothermic reaction.(1)

R o
SRS SIS EPRAS B IEREIIRES - (1)
BRIFERE  FTEERERNRE  RLBREBIFA—TEEHZREERARE - (1)

1(b)(i)

Nitrogen: fractional distillation of liquefied air(1)
R RILZEREIDER(1)

Hydrogen: syngas(1)

B SHMAN)

1(c)(i)

Measure the oxygen gas produced per unit time

EERE(O)ELTENITEELEEE
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1(c)(ii)
£ 0°C,
Rate = k[H.0,]"(1)

6.66x107 = k[0.4]" -—-(1)TX,
5.33x107 = k[0.32]" -—-(2)T%,

(2)/(1) :

6.66x10°/5.33x10 = (0.4/0.32)"
n=1

6.66x10 = k[0.4]
k= 0.01665 cm®min™'M™ (1)

£ 25°C,

8.5 x 10 = k[0.4]
k =0.02125cm®min"M"(1)

1(c)(iii)
ky —Ea( 1 1
log—= ———
ki 23R\T, 1,

Log(0.02125/0.01665) = -Ea/2.3(8.31)(1/298 - 1/273)
Ea = 6589kJmol (1)
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2(a) condensation polymerization {58&8&{EMR
diol and dioic acid

—Bs A0 B%

2(b)For thermosetting plastic there are cross linkage between different polymer chain.

PG EE > Bz BeaR N -

For polyester there are dipole-dipole attraction between the polymer chain.

RIS - REMiEzBgsdR—BmIRsIn -

2(c) It is a good electrical insulator and a good heat insulator

MEVEIBZES, WEOMEE

2(d)(i)
Using the material which is biodegradable and adding material that is biodegradable to the
plastic.

[ERITAYIIEERNYE R IIN\ LSRN 2 2B o
2(d)(ii)

Using the material which is biodegradable: the microorganism can decompose it directly.

ERYEMERNYE: MEYIUERRED R

Adding material that is biodegradable to the plastic: after the biodegradable substance
decomposed, the surface area of the other part of plastic will be increased.

A EYZROPRZER: LM IREROYBRD#EER BB REBE21Eg
0 e

2(d)(iii)
polylactide (PLA)
TIBe

2(e)(i)
The unit cell is the simplest arrangement of atoms (or ions)which when repeated will
reproduce the whole structure.

RILZ N BISGENR/NGBE - IERRER » WWEREMHY » oJ8LEEE S
2(e)(ii)

The coordination number is defined as the number of atoms (or ions) immediately
surrounding an  atom (or ion) in a crystal lattice.

EUEEt—ER8TRE—ERs (3Es) RS (EEs) 088 -

2(e)(ii)(1) 12
2(e)(iii)(2) 8
2(e)(iv) brass =if

o

i
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2(e)(v

In( a)(pl)Jre copper, all the atoms are of the same size. The layers of atoms can slide past one
another easily when a force is applied. In an brass, atoms of a different size are added. This
distorts the regular structure of the pure metal. The layers of atoms in the alloy are difficult to
slide past one another when a force is applied. Hence brass is stronger and harder than copper.
1rifl - FTRRS0ISIEEIEE - BN @ RTEBrENEZBEBEMNR T - &I » ~E
ERNRFT N SEBPERENBERIRIE - EHEI1N ' R ERIEECBEMNERS -
Kt - SHENRE LIRS ©

2(e)(vi)

A regularly packed solid has a higher melting point than one with a less regular structure. The
structure of brass is less regular than pure copper. Hence brass has a lower melting point than
the copper.

—(ERAEN BB NRA SN E SR ER0ISRS - EIFGVIEEB IRV HFPIEARA] - Wit
=LA B IREIERS o

2023-DSE-Chem-Ans 2 - 5 For internal use only
© Copyright Logic Tutorial Centre RITHHIEDPIN www.logic.edu.hk




3(a)(i)
adding H,SO,4 to the sample, filter out the sample and carry out the flame test. If there are brick
red flame, it indicates that there is the presence of Ca®.

DO HaSOs BER » SBIBIEAIHEITIERAE - BEBITRMNINIGER, @ EfemesiEaEs Ca™

BIETE °
(2)

3(a)(ii)

Add water to the sample respectively. CaCl, would be soluble but CaSO,4 would be insoluble (1)

kDRI IDERRZE » CaCl, Za]/38Y » 8 CaS0s 24 a)a89(1)

3(a)(iii)

No, the compound with the same Rf value in the same mobile phase and stationary phase is the
same compound.(1)

The mobile phase of this two experiments are different. (1)

A A —EEEBREE 2 PEEEE RIENLEMER—LEY - (1)
BEMBERPIREMBZABEEY (1)

3(b)(i)
I + CeHgOg > 21" + CgHgOg +2H+(1)
l, + 28,057 --> S,06% + 21 (1)

3(b)(ii)

Starch solution(1), from dark blue to colorless(1)

RBBR(1) > BEReERER()
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3(b)(iii)

No. of mole of S,05% used = 17.27/1000 x 0.1 = 1.727x10°mol

No. of mole of |, reacted with S,05* = 1.727x10 /2 = 8.635x10*mol

No. of mole of |, added = 10/1000 x 0.2 = 2 x 10°mol

No. of mole of I, reacted with C¢HgOgs = 2 x 107 - 8.635x10™ = 1.1365x10°mol
Mass of C¢HgOs in the sample = 1.1365x10° ( 12x 6 + 8 + 16x6) = 0.200g
Percentage by mass = 0.200/3 x100% =6.67%

(3)

(FAEY S,0:>BIEERRE= 17.27/1000 x 0.1 = 1.727x10°mol

£ S,0.7 2 FERY | BIEERREN = 1.727x10° /2 = 8.635x10™mol

HOAEY | B9EERESEN= 10/1000 x 0.2 = 2 x 10°mol

£ CgHgOs [ FEMY |, BUEERRSEN= 2 x 107 - 8.635x10™ = 1.1365x10°mol
TEREARD CeHgOs HIEEE = 1.1365x10° (12x 6 + 8 + 16x6) = 0.200g

B8 =0.200/3 x100% =6.67%

)
3(c)(i)

From characteristic (1), the compound X should have a aldehyde, primary alcohol or secondary
alcohol. (1)

The spectrum does not show strong absorption at about 3230-3670 cm™ ruling out the presence
of a hydroxyl group.(1)

The spectrum has a strong absorption at 1700 cm™ which corresponds to C=0 Stretching. The
compound contain C=0 bond.(1)

By combine two information, the compound should be aldehyde. (1)

eFIE(), (LB X [BREE - —iREZS ZARES - (1)

7E¢5E D 3230-3670 cm™! ERIZERIBI » AHREEBOBE © (1)
EHEETE 1700 om™' B2 3RIBISFERR C=0 BU{BRE © (1)
EEMBEER » ZZCEYEREE - (1)
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3(c)(ii)
molecular formula = (CgHsO2)n where n is a integer.
The molecular ion peak can represent it relative molecular mass.(1)
hence,
(12x9 + 1x8 + 16x2) n =148
n =1

So, the molecular formula is CgHgO2(1)

PDFIV = (CoHgO2)n, n B—(EFEE
DI EEFIZEENA R RIRELBE D FEE © (1)

AL -

(12x9 + 1x8 + 16x2) n =148
n =1

PTI - 502 CoHsO2(1)

3(c)(iii)
The peak at m/z = 77 suggest the presence of [CeHs]".(1)

IR miz=77 BYIEFERICeHs]". 09 7E(1)

O

/O

(1)
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