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This question is about compounds of magnesium and phosphorus.

(a) A student plans to prepare magnesium phosphate using the redox reaction of
magnesium with phosphoric acid, H;PO,.
3Mg(s) + 2H;PO(aq) — Mg;(PO,),(s) + 3H,(9)

(i) In terms of the number of electrons transferred, explain whether magnesium is [1]
being oxidised or reduced.

O ® 1 mg isbeng oxidised because i loses A edectrons (oxidation number
thanges oM 0 10 t2; oxidation number increases) .

(i)  The student plans to add magnesium to 50.0 cm? of 1.24 mol dm~ H,PO,,.
Calculate the  mass of magnesium, in g, that the student should add to react exactly
with the phosphoric acid.

Give your answer to three significant figures. [3]

i) molesof 13P0y = 0-05 X124 = 0. 062

mes F PNy = 0.062 w3 =0.0973

MM%/V\;/:/LxM,—:a.Oﬁ“SyZ.Q.g
-~ 2.26

(iii) How could the student obtain a sample of magnesium phosphate after [2]
reacting magnesium with phosphoric acid?

1) POV E ety gos froM TNE produdt Mixture

(iv) Magnesium phosphate can also be prepared by reacting phosphoric acid with a compound
of magnesium.

Choose a suitable magnesium compound for this preparation and write the equation for the
reaction. [2]

Formula of compound .....M 9CO oo,

Equation 3]‘19“)31’2“3?011_7 ..... Ng;(POq)zTSCOzTSﬂzO
























































































































































































































(d) Phosphine, PH,, is a gas formed by heating phosphorous acid, H;POg, in the

absence of air.
4H,;PO4(s) — PH;(g) + 3H;PO,(s)

(i) 3.20 x 102 mol of H;PO, is completely decomposed by this reaction.
Calculate the volume of phosphine gas formed, in cm?, at 100 kPa pressure and
200°C.
d)y  pV=nRT
v <_NRT

P -1
V= (3-2X%07%) x 33 x4y

) 100 000

[4]

ve o 12573 x107P m?
V=" 1259 (m°

(i) When exposed to air, phosphine spontaneously ignites, forming P,0,,and water.  [1]

Construct an equation for this reaction.

i) 43 T 302 — P40 tGH,0
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