Groups 3, 13, Lanthanoides

B, Al, Ga, In TI,
Sc, Y, La

Salt hydrolyses in water:

[B,05(OH), ] + 5H,0 — 2B(OH)," + 2B(OH),
tetraborate anion borate boric acid
tetrahedral planar
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Fig. 1317 The ssructure of metaboric acid, ByOWOH)y, (b) Schematic representation of pan of one fayer of the solid stae
Lattice of boric acid (onhoboric acid), BIOH);: covalent bonds within each molecule are highlighted in bold,
and intermolecular hydrogen bomds ane shown by red hashed lines. The hydrogen bonds are asymmetrical. with
O=H = 100 pm and O--+-0 = 270 pm.
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B(OH)3 + 3CH3OH — B(OCH3)3 + 3H20

Quantification:
CH,OH
B(OH); +CHOH — B(C;H0,), + H* +3H,0
3 CH.OH 3MsV3)2 2

3Mg + B,0; — 2B + 3MgO
Silver-gray crystals (amorphous brown),
mp~2450°C, hard, isolator — complicated
structure: Basic unit B4,

Icosahedron a O




MgB, + H,0 — MgO + B,H,
4NaH + B(OCH,); — NaBH, + 3NaOCH,
NaBH4+ BF3 — BZHG + NaBF4

+ B,0; +3C + Cly/Br, — 6CO + 2BCI,/2BBr,

BF, BCl,
Mp °C -107
Bp °C 125




layers/A d/igml-t X-XIA
Hexagonal BN 3.33 2.29 1.446
Graphite 3.35 2.26 1.415

cell constant hardness

benzene-like (density, liquid, distances)

B;N;Hg + 3H,0 — (BOH)4(NH); + 3H,

-+
HB=NH + HO-H — HOHB-NH,

% lonisation 5138 5520 5082

potentials

5437

Electron [Ne] [Ar]3d® [Kr}4d10
configuration | 3s23p! 4s24p? 5s2p!

[Xe]4f145d10
6s26p!

Electric 27 27 8.4

resistivity

18




Short notation AI** 5 AI(OH)2* + H*
Al(OH)?* 5 AI(OH),*+ H* pK~5.5
AI(OH),* 5 Al(OH), + H* pK~6.5
AI(OH), S Al(OH),+ H* pK~7.5

distribution with
solid AI(OH);

1 150 i e b el i
3 4 5 6 7 8 9 10 N 12 13

Strong coordination of O-ligands

Al+ 32X, — AlX;
AICI; + RCI — AICI, + R* (Friedel-Craft)

Na + Al +H 3 gy — NaAlH,
NaAlH, + LiCl — inether LiAIH, + NaCl




brown TI,05 s
Halides as Al: TIFg*>  TIX,”X=ClI,Br,l

Tl + 2e—TI*  1.25V “inert pair’
T|OH strong base T|C| insoluble

» Same structure as NH,l; (inear1,)
o E° (evmry = 1.25V ; E° (w1r) = 0.54V

« 2Tl I+ 60H- — TI,0, + 61+ 3H,0
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anionic atoms

Ln(lll)-solutions weakly coloured, sharp transitions
L-S coupling i
Important(2s+1L.,) Ui | il
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~1)2 = UR <o
Sc(OH), 5 Sc(OH),+ H*  pK~9.5
2Sc(OH)?* 5 Sc(OH),Sc**  K~1026
3SC(OH)? 5Scy(OH)s5 +H*
logC(S

Equilibrium




