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compartment, where chlonde is oxidized 1w chlorine, which can be piped off. Sodidm
wons from the positive compartment can move throogh the membrane into the negaiive
companment. where hydroxide ions are being produced by redoction of water. The
solunign therefore accumuolbaies dissolved sodiom hydioside. b can be drimed off)

anad the solid coystallized from it The working of the membrane is shown in ook 4
Figaere M4, T is permeated wath negatively charged groaps such as —50.00, which
can bind positive ions like Ma*, but noi negative gons such as O or OH™,

The prasitive wms can therefore be passed through the membrane froam sive o sz, bl
negslive wons are denied this possibility. So chloride ions canmol pass from the posilive
o the nesative compariment 1o contaminaie the sodiom hydroxide solution. Likewise,
hydroesick: oms cannol escape o the positive compartment, where they woulld react with
chlorine.

(il The brine added w the positive compartment replenishes lost sodium chlonde,
bt because water cannod pass through the membreane, other measures must be taken o
replenish the water reduced inthe negative compariment. A separabe sddition of water
i macke oo achieve this, ax idicared In Figare 2404,

(b} The peak 2t | 430 nm im the absorpion specirs ol the solutions of the aikali metals in
lguid ammomia is characierisic of the ammoniated electron, e {ammi. [Limparts 3 blue
cobowr 14 e sodudions, and i shows et the alkali meials ol dissolve noa similar way;

Mis) = MY amm) + ¢ {amm) (17%
The positive ions, M*famm ), do not absorb in the visible region.

When the alkah metals are dissolved in aminoethane (a2 solvent that also conrdinaies
through a nitregen aiome attached to hydrogen slems ). the peaks in the absorplion specira
occur ot wavelengths characrensig of the different metalz, There = no longer evidence
for o common species whose proesence survives o chanse in the metallic element. The
proposed reacion i this cose s

IhA0) = MY ameth) + MCameth) (15}

The different peaks are characieristic of the solvated alkali meial anions, M (ameth
whose nature chianges with a change in the dissohang metal,

The solubility of the metals with respect wo this second process is small, I eould be
incressed by adding 1o the aminoethane a ligand that foms a comples with the positive
alkali metal ion. Cryprand 222 (8opk 4, p TP b5 such a ligand. It coordinates throwgh its
six oxygen and tao nitrogren atomes, and dissoives in amineethane, The dissidving process
then becomes, or example,

Mzl + Cradlameth) = NaCyadamethy + Mactameth ) {19}

andf the solubility of the metal is moch inereased. (A foll dizcieesion of these punnrs son be
Soumed i Book F Secnion X700

Question 21

{1 The ebements of Groaps Damd 1 and Al e metallic.

Elements B. C and 5i have extended covalent structures,

Eberems of Groups ¥ (155, VI 16)and V1T have mobecalar covalent structures.

The structures of clemental nifrogen, oxygen, phosphorus and sulfur are shown m Figare 5

P
P :
p-":p

5 5

Figure 5 The sinacieres of the elermems of Groups W05 asd V) i Perasds 2 and 3.

Loy A rend s observed seross the Periodic Table of metallee (o semd-metal to covalent
LIS,

A trendd is observed dovwn the Perrodic Table of covalent 1o meiaily sireciures.,



