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Fig. 815 Two nepresertations of the wmit cefl of NaCl (a1 shirws 2 space-tiling mepresentation md ih) shows &
- 4 ~ the i, The €1 i s
shru in green ind the e st bosh 1y7es of bon are i exquivalens e naneats.
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A4 NaCl-units

: cm® unit—cell '
< —C&— = 179.3 A3/unit cell
21659 .6.022.10 NaCl ~units
cn mol

acalc =5.639 A
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mol
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salts




Landé: Lil

For KClI (a = 6.28 A) : 18 electrons in K* and CI-

Cl: Z&ff=17-2-1 -8-0.85 -7-0.35 = 5.75

K*: Z¢=19-2-1 -8-0.85 -7-0.35 = 7.75
r(K+*)=1.34A ; r(CI)=1.80A

Goldschmith, Shannon...

a0 ] o
Datance from Li/pm
[




4 layers shown :
blue, green, red, blue

1in center + 12 on edges «

each: 4 l; o




« 8 tetrahedral holes

ZnS:% t-holes ..+ Al,O4:2/3 0-holes

CaF, t-holes I ** NaCl: o-holes




|Hydration enthalpy -519 -404 -321 -296 -271
Eo/V -3.04 -2.71 -2.93 -2.98 -3.03
lonic radius (r/A) 0.76 1.02 1.38 1.49 1.70
lonic potential (g/r) 1.67 1.05 0.75 0.68 0.57
lonic mobility/10°m?s’v?| 4.0 5.2 7.6 8.1 8.1
Melting point/°C metal 180 98 63 39 29
Density /gl 0534 0.968 0.856 1532 187
[Atomic radius /A 152 1.86 2.21 2.48 2.65

*M+0, — Li,O

Na,O,

KO,
*M+H,0O - MOH + %2H,

C Mrn te- M'am logk~ 3
* 2M,, 5 My, logK~ 3.7

Low concentration: blue paramagnetic
0.04 M: low conductivity, diamagnetic




+ Solubility in alcohols: MCI differences

Weak interactions — low stability.

How then, can single cell organisms




Fig. 118 The struct [ ia) the velic polyether 15, 6, (b the [Ki | 8crown-6)]* cation for the
[PhySn] = sal (X-ray diffraction) [T, Birchall er al. (1988) J, Chenr, Soc., Chem, Conunar., p. 877),
() the eryptand ligand crypt-[222]. and (d) [Naferypt-12221]* Na~ (X-ray diffraction) [F.J. Tehan
et ol (1974) 1 Am. Chem, Soc,, vol. 96, p, T203], Colour code: K. orange: Na, purple; C, grey: N,
blue; €, red.

Mouseroh and Sharme. IR Chan

Eson © Pearson Educaton Limied 2008

CIOC—COCI O0C—CO cC—C

Cloc—cocl  0C— GO c—C
H,;N~——NH, —— HN-——NH——HN-—NH

A




O'sin chains Hole size/A

16

22

28

Fig. 11.10 (o) The structume of valinomycin and (b) the structure (X-ray diffraction) of [K(valinomycin)] * showing the
octahedral coprdination sphere of the K* jon, The structure was determined for the salt
IKivalinomycin}la[15][1s): H atoms are omitted for clarity [K. Newpent-Laves e al. (1975) Melv. Chin, Actr,
vol. 58, p. 432], ich A spoce-filfing rep ion of the |Kivali cind] * bon which illustrates the
hydrophobic exterior, Colour code: O, red; N, blise; C, grey; K* jon, omige.

ousecroh and Sharme, Inrpan: Chamesry, 3t Exioion © Pearson Edoraton Limied 3008




Na*
Cplasma) /o |_160_|

KOH + C,H,OH

Na + (CH,),CHOH
NaOH + CO,

b) M+0O,— A
A+ H,0 - MOH
M + H,0 — A + B (controlled)




M Li Na K Rb Cs
logkK 15 4.6 6.0 523 4.6

b) Solubility of NaNO3;, RbNO;, Cs,CO;, Na,SO,,
Li,CO;,, LiF, LiCl.
c) Which factors affect solubility ? lllustrate using

LizN 1 Reacts explosively with water, liberating H,

NaOH 2 Sparingly soluble in water

Cs 3 Basic compound with antifluorite structure

Cs;0 4 Possesses the highest ionisation energy of group 1 metals

Li,CO, 5 Formed by the direct combination of the elements, layer
structure

NaBH, 6 Neutralises aqueous HNO; with no evolution of gas

Rb,0 7 Used as a reducing agent

Li 8 A suboxide




