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4. Eleciroplating steel objects with silver involvés a three-step process.

step 1 A coating of copper.is applied to the object.

step 2 Acoating of nickel.is-applied:to the object. Your

? Mark Q4 Mark scheme
step-3 The coating of silveris applied Fodhe-‘obj'ect (@) reduction and (the Cu?* ion/copper ions) is gaining
(%) Adidgram of the apperatus used for step 1 is shown. 4(a)(i) electrons/is decreasing in oxidation number;

. s (a)(ii) formation of Cu?*/copper ions at the anode happens at the
copper (anode) —___ same rate as;
removal of Cu?*/copper ions at the cathode ora;
4(a)(ii)
(b) replace (anode of) copper with nickel,
electrolyte replace electrolyte with nickel(Il) sulfate/NiSO,;
_ti} The .chgmical précess taking-place on the sun‘ac‘;e-cf the object.is
'Gu?*(éiq) + 2~ = CGu(s)
Explain whether this process is oxidation or reduction. 4(b) (c) (good) catalysts;
is, TROMGHon U.\QJ 0er.S: O variable oxidation numbers;
/\h\'} Qmw:@ -2 GOQ % % form coloured compounds/coloured ions;
Qz\ AN S e et et 11
(ii} Explainwhy the mncen’sratlon of copper ions in the electrolyte remains constant throughout
step 1.
Yoe..Copper. anede i nokinert_and. Uneregoce., Jo50n isns ke
Hhe..eleckmlupte.. s maans, Yok oWsuss. Mo sagpar ions...
4(c)
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(b) Give two changes which would be needed in.orderto coat nicklél onto: the object;in'step 2.
Oﬂb wﬂﬂ\& NUIL “:D dnn,mta& e Co@?u:..mnm LorANEY
; Q SRR EY Q*’;ﬂ;mw\&ﬂ%ﬁ% ......

e for. o DICKRAY: ﬁomks-auc\d» Solotion .

(¢) Copper, nickel and silver are transition elements.
Typical pt}ys:cal properhes of transition elements are a high density and a hlgh meihng point.

 Give thiree different: prcpemes of transition metals whlch are not typlc_al ‘of other métals.
: "“ﬂwﬁ o o, vadakle. G
MQ&'\‘M . b e, OJa CaJLaba-\—J

[Total: 8]

4(a)(i)

4(a)(ii)

4(b)

4(c)
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Your
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(a)i) reduction and (the Cu?* ion/copper ions) is gaining
electrons/is decreasing in oxidation number;
(a)(ii) formation of Cu?*/copper ions at the anode happens at the
same rate as;
removal of Cu?*/copper ions at the cathode ora;
(b) replace (anode of) copper with nickel,
replace electrolyte with nickel(Il) sulfate/NiSO,;
(c) (good) catalysts;

variable oxidation numbers;
form coloured compounds/coloured ions;
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4  Electroplating steel objects with silver involves a three-step process.

step 1 A coating of copper is applied fo the object.

step 2 A coating of nickel is applied to the object. Your
Mark Q4 Mark scheme
step 3 The coating of silver is applied to the object. (a)(i) reduction and (the Cu?* ion/copper ions) is gaining
(a) Adiagram of the spparatus used for step 1 s shown. 4(a)(i) electrons/is decreasing in oxidation number;
+

(a)(ii) formation of Cu?*/copper ions at the anode happens at the
copper (anode) same rate as;
removal of Cu?*/copper ions at the cathode ora;

steel object (cathode)
4(a)(ii)
aqueous copper(Il) sulfate (b) replace (anode of) copper with nickel;
electrolyte. . replace electrolyte with nickel(Il) sulfate/NiSO,;
(i) The chemical process taking place on the surface of the object is
Cu**(aq) + 2e- — Cu(s)
Explain whether this process is oxidation or reduction. 4(b) (c) (good) catalysts;
A redaction. i haen oo W};‘@h variable oxidation numbers;
" &M .......... ‘ \ form coloured compounds/coloured ions:
GmWfSe\ajmﬁSQQEmn%%QIneﬁl M)
(i) Explainwhy the concentration of copperions in the electrolyte remains constant throughout
step 1.
Bt Because. He coppes onande . teplaces Ho ...
COPREr.(onS.. Alad . ot 808. . aPEE . MR e o
c
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{b) Give two changes which would be needed in-order to coat nickel onto the object in step 2.

(c) Copper, nickel and silver are transition elements.
Typical physical properties of transition elements are.a high density and a high melting point.

Give three different properties of transition metals which are not typical of other metals.

3.

[Total: 8]
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reduction and (the Cu?* ion/copper ions) is gaining
electrons/is decreasing in oxidation number;

Mark scheme

(a)(ii)

formation of Cu?*/copper ions at the anode happens at the
same rate as;
removal of Cu?*/copper ions at the cathode ora;

replace (anode of) copper with nickel,
replace electrolyte with nickel(Il) sulfate/NiSO,;

4(b)

4(c)

(good) catalysts;
variable oxidation numbers;
form coloured compounds/coloured ions;
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Eleciroplating steel-objects with silver involves a three-step process.
step 1 A coating of copper is applied to the object.

step 2 A coating of nickel is applied to the ot;jech

step 3 The coating of silver is applied to the object.

(a) A diagram of the apparatus used for step 1 is shown.

copper (anode)-

steel object (cathode)-

aqueous .copper(li) sulfate
electrolyte

(i} The chemical process taking place on the surface of the object is
‘Cu®*(aq) + 2e- — Cu(s)

Explain whether this protess is oxidation or reduction.

4(a)(i)

4(a)(ii)

4(b)

4(c)
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reduction and (the Cu?* ion/copper ions) is gaining
electrons/is decreasing in oxidation number;

(a)(ii)

formation of Cu?*/copper ions at the anode happens at the
same rate as;
removal of Cu?*/copper ions at the cathode ora;

replace (anode of) copper with nickel,
replace electrolyte with nickel(Il) sulfate/NiSO,;

(good) catalysts;
variable oxidation numbers;
form coloured compounds/coloured ions;
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(b) Give two.changes which would be needed in:order to coat nickel onto the object in step 2. -

(c) Gopper, nickel and silver are transition elements.
Typical physical properties of transition elements are a high density and a high melting point.

Give three different properties of transition metals which are not typical of other metals.

B S

[Total: 8]
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(a)i) reduction and (the Cu?* ion/copper ions) is gaining
electrons/is decreasing in oxidation number;
(a)(ii) formation of Cu?*/copper ions at the anode happens at the
same rate as;
removal of Cu?*/copper ions at the cathode ora;
(b) replace (anode of) copper with nickel,
replace electrolyte with nickel(Il) sulfate/NiSO,;
(c) (good) catalysts;
variable oxidation numbers;
form coloured compounds/coloured ions;
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