SYNOPTIC AS QUESTIONS – mark scheme
1.

(a)
(i)
NaCl   +   H2SO4    HCl  +  NaHSO4



NaHSO4 (1)


balanced (1)
2

allow 1 mark for balanced equation showing Na2SO4 as product

(ii)
red / brown / orange (vapour or liquid) (1)
with HBr, the H2SO4 acts as an oxidising agent (1)

powerful enough to oxidise Br– to Br2 but not Cl– to Cl2 / Br– strong enough to reduce H2SO4 but Cl – is not 
not Br– more reactive than Cl– (1)

as Br – larger than Cl–/ Br– has more shells / less attraction for outer 
electrons (1)
this may be implied by comments about atom / element


so Br¯ loses electrons more easily / has greater reducing properties /`
more shielding (1)
5

explanation about halides, not halogens

do not penalise use of HBr instead of Br–
(b)
high pressure  (1)
decrease in gas moles / (gas) volume / fewer gas molecules  (1)
low temperature  (1)
reaction exothermic  (1)
mark these points independently
4

2.
(a)
(i)
A13+ + 3e–  Al  (1)
2O2–  O2 + 4e–  (1)
ignore order and attributions to specific electrode
2

(ii)
any 1 of:
increases conductivity
solvent
lowers melting point of aluminium oxide
reduces energy need / cost  (1)
not lower m.pt. of aluminium
1

(iii)
carbon reacts with oxygen or carbon burns / oxidises  (1)
not corroded; not eaten away

C  +  O2  CO2  or  C  +  [image: image1.wmf]2

1

O2    CO  (1)
2

(b)
2ZnS  +  3O2    2ZnO  +  2SO2

all formulae correct  (1)
balanced  (1)
2

3.



(a)
(i)  Detection of Br, or Cl–, or I–:

EITHER

Add silver nitrate
(1)
Presence of Cl–

white ppt

(1)
dissolves in dil ammonia:
confirms Cl– present
(1)
Presence of Br–:


cream ppt

(1)
dissolves in conc ammonia:
confirms Br– present
(1)
Presence of I–:


yellow ppt

(1)
no change in conc ammonia:
confirms I– present
(1)

6
max 7

OR (Alternative 1)

Bubble in Cl2
(1)
Presence of Cl–:

no colour change (1) confirms Cl– present (1)
(2)
Presence of Br–:

yellow colour: (1) confirms Br– present (1)
(2)
Presence of I–:

brown colour/black ppt: (1) confirms I– present (1)
(2)
max 7

     (ii)    Detection of Cl– or I–:
EITHER


Add AgNO3 and NH3
(1)
yellow ppt confirms I– present
(1)
Filter
(1)
Acidify filtrate with HNO3
(1)
white ppt confirms Cl– present
(1)
5

OR (Max 2)


Bubble in Cl2 or Br2

(1)
Brown colour/black ppt:
confirms I– present
(1)
max 2

OR (Max 2)


Evaporate and add conc H2SO4
(1)
SO2 + S + H2S evolved/identified: confirms I– present
(1)
max 2

[11]


(b)     No mark scheme available


(c)
Fe
C  or  CO  (1)
blast furnace  or  heat  (1)
Fe2O3 + 3C    2Fe + 3CO  (1)
              (CO)                (CO2)

Ti
C + Cl2  (1) 
}
heat  (1) 
}
TiO2 + 2C + 2Cl2    TiCl4 + 2CO  (1)
}
Na  (1) 
}
heat  (1) 
}
argon  (1) 
}
TiCl4 + 4Na    Ti + 4NaCl  (1) 
}



Max 6
9

(d)
(i)
Identity of hydrogen halide

pV = nRT 
n = [image: image2.wmf]RT

pV


1

so n

= [image: image3.wmf]300
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= 0.02537 mol (1)
2

but n = [image: image4.wmf]M

W

 so M 
= [image: image5.wmf]02537
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=

 = 80.8 (1)
which identifies the hydrogen halide as HBr (1)
(ii)
Chemical confirmation of Br– or Cl–
(dissolve, or bubble into water)

add AgNO3 solution (1)
Then EITHER
Br– Off–white ppt (1)
sparingly soluble dil NH3 (1) soluble conc NH3 (1)
3

Or, using Cl– assumption:

Cl– White ppt (1)
freely soluble in NH3 (1)


(MAX 3 ex 4)
2

[30]

