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lai)

450K (1)

It can sustain a higher reaction rate of the reaction than OK. Although the yield is lowed, it is compromised. (1)

450K (1)
2] DALEAE OK HERFESSAY S ME AR o SfE AR AREERN(R » ISP T HERGHIYIRAE(D

laii)

200atm (1)

It can increase the yield of reaction without cause too larger cost on the instruments.(1) / As for the forward reaction there are
more gaseous products produced comparing with the backward reaction, it can increase the yield of the reaction.

200 atm (1)

S5 T 0 R T R TS S MO (1) B T o 2 B 5 B 4 T 25 ) SR B S » 5 M 1 B
B - (1)

1bi)
The components in rate equation shows in the rate determining step. (1)
There are 2 NO for the reaction which is the same as the first step. (1)

PR TR R SR B - (1)
# 2 NO WBIERIED » WEF—HH B - (1)

1bii)

Colorimetry (1)

By measuring the color intensity change during the reaction, as NO, is brown in color. (1)
EbEvk (1)

NO, ZrEtary » ALl BB YR EAE S B P HICCE - (1)

1biii)

.Mr% 918l

[NOy]?
Correct x-y asix (1)
Correct curve(1)--- only for the correct x-y asix(1)
TERE X-Y #ifi(1)
IERERER(1) - R&GTIE X-Y @il
Actually, if candidate sketch out the [NOag)] against rate with a straight line can also gain one mark.

AR (NOxl  BAEES S LR ERE.
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1biv(1))

For the reaction mixture of the first batch:

CO, is in excess.

The heat released = Imol x0.55x 226 kJmol’!
= 124.3kJ

By E = mcAT
The final temperature of the reaction mixture of the first batch

The final temperature of the reaction mixture of the second batch

1biv(2))

To calculate the rate constant of the first batch:
Rate = k[NO,]’

“'_'—is+6°= K[1/201?

k= 0.18333mol 'dm?’ s™!

For the rate constant of the second batch:

L k2 Ea 1 1
S X T A r I L
K2 Ea 1 1

"o T F G2 770

By substitute k1 = 0.183333
R=8.31

T, =719.4K

T, =298K

K,=0.1833x e or 0.1833x 10% mol'dm® s™!
XA WA 5 IE B B R RSB E 2.

1biv(1))

EE—HRNIE:

CO, ZHEN

FEHAYEL = 1mol x0.55x 226 kJmol™
=124.3kJ

TR E = mcAT

= 124300J / (38Jmol'K™' x 4mol) + (50+273)K
=1140K
= (T, + T2)/2 = 719.4K

BRI FERSYINTRACEE = 124300 / (38Jmol 'K x 4mol) + (50+273)K

= 1140K
FMTAINE R EVIHTRAORE = (Ti+Ty)/2 = 1041.4K

1biv(2))
STHEE R FER R E

R =k[NO,J*

L‘_‘—T*“: K[1/20]?

i k=0.18333 mol’'dm’ s”!

ST R BRI AR

k2 Fa 11
L T A e =L
) Z a 1 1
D c-7m @
A k1=0.183333

R=2831

T, = 1041 4K

T, =298K
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K,=0.1833x e or 0.1833x 105 mol'dm® s™!

3
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(©)®)

Methanol is used as a raw material in the production of chemicals(1) such as ethanoic acid (1)
iz REUEREMLERERDE - (1) BIIZE - (1)

Accept other reasonable answers.

P HM G PREZE -

(c)(ii)
copper and
zinc oxide catalyst
Hy(g) + CO(g) == CH;0H(g)
300 °C
50 — 100 atmospheres
SR EA LS H A B
Hy(g) + CO(g) == CH;0H(g)
300 °C

50 -100 KEEES)

Correct equation (1)
Correct condition (1)

IERETTREE(L)
TERERA(D

(c)(i)(1)

Hydrogen is explosive which is not favor in storage comparing with methanol. (1)

FERBIMEIEN MR RN « ()
(©)({i)(2)

Methanol has a lower percentage by mass of carbon which burns with less sooty flame comparing with ethanol. (1)

PR AR EAVERAYE B 5 77 EL - PRSI G A S/ DHY R - (1)

Accept other reasonable answers.
No mark for answer without comparison.

PR HMEHERK -
LR GG -
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2(a)(1)
It has a larger surface area. (1)

EHERAVRERRE - (1)
2(a)(2)

The microorganism can decompose it. (1) As a result the surface area of the plastic products increased, which increase the
rate of decomposition. (1)

WEEPT R DU 8 - (1) Sef&ak MBRB A anl YRR RGN0 > 3G I iRy - (1)
2(a)(3)

Their molecules are often shaped like rods or disks. (1)
These molecules have an uneven distribution of electrons. (1)

EMEIITIARKR S 2RI © (1)
EMHIETZA PR - (1)

2(b)

Not soluble in water. (1)

Although it can form hydrogen bond with water, it has a long chain hydrocarbons so it is more assemble to an organic
compound. (1)

AIERIK = (1)

HEPRE I AEK AR E i - B E A RIVEBREHE, FrlE @uAR(CEY AL - (D

2(d)(i1)

When added to a polymer, the molecules of the plasticizer get in-between the polymer chains (1)and allow the chains to slide
past one another more easily.(1)

EIER S,

AL 73 T SRR RGP Z (DI E T Bl s 50 A A S HE B

2(d)(iii)
The molecule has a ester bond (1)which can be broken by strong acids or bases. (1)As a result, the function of plasticizer may
be vanished.

Z T AR - 2 RAES HERRE SR ERIIR o (DRELELEHYINAE 1T RE G HE b -

2ci)The unit cell is the simplest arrangement of atoms (or ions) which when repeated will reproduce the whole structure. (1)

m A A A T B/ N BR AL, ARG - W AT AR R (EAE R - (D)

2cii)cubic close-packed structure. (1)

VTR ESSAGEE - (D

2ciii) the diagonal of the cube = r(M)+ 2r(M) + r(M) = 4r(M)
the length of a unit cell = 4r(M)/2°7

=4x1.40x 10"°%x 2% m

=7.91x%10""m (1)

the volume of a cube = (7.91 x 10"%)* m*

number of atoms =4 (1)

mass of individual atom = 63.55/6.02x10* g

mass of unit cell = 4 x63.55x 6.02 10*'g

density =[(4 x 63.55)/6.02x10 1/ (7.91 x 107'%)*
=53382kgm” (1)
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LTI R RE = rM)+ 2r(M) + r(M) = 4r(M)
I EE = 4r(M)/2%°

=4x1.40x 101°%x 2% m

=7.91x10""m (1)

TLITHIESRE = (791 x 107’ m’

RIS HE =4 (1)

— ki EFHYE R = 63.55/6.02x107 ¢
EmfAYE B = 4 x63.55x 6.02 107g

B =[(4 X 63.55)/6.02x10% 1/ (7.91 x 107'%)?
=53382kgm” (1)

2civ)In a pure metal, 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 alloy, 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. (2)

TEaeE S FrAnEFEAMEENRETE - BRI Jf ek o g T HENEE) - e P AR ERERE T -
SRR B R AEE - PSSR SRR T B TR - (D)
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3a(i

Acgd)ing Na,COs,q) to the solution separately, only for the sample with Ca’* there are white precipitate formed.
SR NaxCOsg % 2 (A - RAEH Ca™ WA H [ GBI -

Accept other reasonable answers.

PR HAGHEE -

3a(ii)

As the Ag* can form white precipitate with CO;” after acidified it, H' can react with CO5> which can avoid such things
happen.

ks Ag RESER COS™ 4k — (B UMY - Bebt% - H 'AEEL COy™ RIJE > DAt diass: -

Accept other reasonable answers.

P HAGHEE -

3bi)
For methanol, there is no reaction. %5 2 [E, 85K FE -
C6H6N404 + HCOH --> H20 + C7H6N4O4

3bii)

1. Suction filtration/ filtration (1)

2. Wash the solid with small amount of cold distillated water (1)

3. Dry it by filter paper and place it into desiccator until the weight doesn’t change. (1)
L EE (D

2. [ER/DE LRSS ERE (1)

3. (ERIBAUR BFRRNR ER  BEAE R R N - B HERAFHAZL (D
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3biii)

No of mole of compound X reacted = (0.965x10)/(86)= 0.1122mol

As 1 mole of compound X will form 1 mole of orange precipitate

No of mole of orange precipitate formed = 0.1122mol

The relative molecular mass of the substance = 50.07/0.1122
=446.2 (1)

The relative molecular mass of CcdHgN,O4= 198

Let n be the no of C=0 in compound X.

Hence,

198n +86 - 18n =446.2

n=2(1)

Also, the compound X has a positive result with Tollen’s reagent, it suggests that compound X has

group. (1)

ey
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3biii)
CRIERLEY) X BV#H = (0.965x10)/(86)= 0.1122mol
1 BERIE L&Y X G2k | BER VRS IR
et URYIEY AR = 0.1122mol
ZYTARIHEEFERR  =50.07/0.1122
= 446.2(1)

CeHeN,O, HIMHE T FE & =198
#n RfLEt) X NEHR) C=0 488
A
198n +86 - 18n = 446.2

n=2(1)

)

|
~
556 ALEY) X Bitfairsl e S e & 25K E - ERUNMEEY) X ER - HiE b Ergest - (1)

O

O

)u O (1)
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3

Check the thin layer Chromatography(1)

Simultaneously place reactants, reaction mixture in the same thin layer and under the same solvent system.(1)
If the reaction is completed, the spot of the reactants would disappear(1)

AT PR A1)

[FIRHRE S EY) ~ TREPIER: R —#E k1)

WRSFESERL - RIEYEA & HEEREREYIA - (1)

Accept other reasonable answers.
PR HAGHEE -

3(c)(ii)

Column Chromatography (1)
FEGREA (D)

3(c)(iii)

1. A strong absorption at around 1700cm’
2. A medium absorption at around 2240cm’

By mass spectrum, it suggest that the compound with the relative molecular mass = 113

The maximum possible number of carbon in this compound is 9; CoH;

a strong absorption at around 1700cm™ suggest C=0 presence.

After combining info (2)

The maximum possible number of carbon in this compound is 8; CsH,0

As it is not possible to have CgH, 0,

maximum possible number of carbon in this compound is 7; C;H;50

In this compound C cannot form 4 bonds, and a medium absorption at around 2240cm™ suggest the presence of C=N
maximum possible number of carbon in this compound is ; C¢H;;ON

Under the presence of C=0, C=N the compound cannot have so much H atom. But there are not other absorption peak
observed. So, the most possible is C-O presence .

The possible molecular formula is CsH;O,N

The difference between 113 and 98 is 15, so it is probable that a methyl radical is lost from the molecular ion, producing
the peak at m/z = 98

The difference between 113 and 73 is 40, so it is probable that a CH,CN radical is lost from the molecular ion, producing
the peak at m/z =73

The peak at m/z = 54 suggests the presence of CH,CH,CN™.

N
o Z o N

=
| AN

or

Correctly state the implication of IR Peak (1)x2
State the correct meaning of m/z=113 (1)
State the correct molecular formula (1)

Correct structure (1)
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3(c)(iii)

MRIBERE > oSS FEE R 113

ZAL AR A I FTHIRE E B 9; CoHs

£ 1700cm™ 5 —{E5RUTIE S C=0 HITFIE

Wt eSS

ZAL AV A I THIRRE E B 8; CsH,0

By CoH, 0 R — B &Ry T2

ZAL AV TR S H B 7; CH,50

CH;30 AR E—EEHE S F= KB C REEME 4 [ERAET -
FI0_EAE 2240cm™ A {ER U4 C=N HITEAE

ZAL AV K I THIRRE E B 6; CoH, ON

1E C=0 DL CENWIFFAE T » ZALEYIAsEEEA 11 {E H - NiEl A H Al Yl -
LA C-O - ATREfEAE I -

B LU A THY S350 B CsH,0,N

113 Bl 98 3%k 15 NI T4 iR EEUTE m/z = 98 AR EET-1F IR Al fE = 2= T HAEE HA -
113 Bl 73 77 F 40 NIt FEEFEREEITE miz =73 REIVIERTEEFIF R sE 2R A T CHCON HEHE -
1E m/z=54 MR B gE2K H CH,CH,CNY

.
A %)J\O/\/

IERESS ) IR R EE (1)X2

O

~

IEHEfRH m/z =113 FIEE (1)
IEREREEER (D)

IETEREERE (1)
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