Fundamental Concepls of Chemistry : Class X1
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COntrast to T (O] D)4, which is insoluble in water, Tl (OH) is soluble and is
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(8) Hydrateq salts : Al G

solufion 2 2 and Tl jons exist as octahedral aqua ions, [M (H,0),]** in dqueoy
N many salts ike Nitrates, halides, sulphates and perchlorates exist as hydrates. S
| Ums : Aluminjum sulphate forms double salts with sulphates of other metals ang a
alums, havmg the genera] formula MA] (SO
+
K" The trivalent melal ¢
aluminium in alums.
Examples ; Tj** Cr’, Mn™, Fe* and Co™,
Al_ums are extensively used in the softening of hard w
of textiles, A mordant helps to bind the dye to the fabric.

(h) Disproportionation : The +1 oxidation state gets stabilised progressivel
monohalide, GaX, 1nX and TIX are known for X = CI, Brand 1. GaXand InX dispr

SMX (5) — M(s) + M” (aq) + 3X" (aq)
TL(1) is, however, stable

Ie calleq
4)2 + 12H,O, where M is a univalent cation, NH, N,* ok

ations of about the same size as that of A" are capable of replacing

aterand asmordant in d yeing and Printing

y from Ga to TI. The
Oportionate in water,

Boron is the first member of Group 13 of the Periodic Table and is the only non-metal of this
group. The ground state electronic configuration of boron js;

1s 2s 2p

Is* 252 2pl or 1y E ,-T _]

In the excited state, the configuration is:
1s 2s 2p

Group 13

respect, boron resembles carbon and silicon and differs frdm other members of its own group.

Electron deficient : Since the number of valence elecrons (three) is one less than the number of
valence orbitals (one s and three p). it forms compounds, especially the hydrides, which are electron
deficient. Many of the boron compounds thus behave as Lewis acids €.g., BF; combines with NH,
(Lewis base) to give H;N : —— BF,
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1270 K )
3H, (g) —
2BCl3 (g) + 3H (8) 2B (s) + 6HCl (g); 2BBr, (g) +3H, (8)— 2B (s) + 6HBr (g)

(d) By thermal decomposition of-boranes and boron halid

B,0s can be prepare d by the following methods: es at temperature ~ 1173 K.

(i) From borax : The finely powdered borax is heated with conc. HCI on H,SO; whereby
sparingly soluble boric acid (H3BO3) is formed which produces B,O; on strong heating.

'N32B4O7 + 2HCI — 2NaC(Cl + H2B4O7; HzB4O7 + 5H,0 — 4H,;BO,
Borax |

Heat

2H,BO; ——— B,0; + 3H,0
o Boric acid . Boric anhydride
(ii) From colemanite : At first colemanite is converted into borax and then B,O; is obtained from
borax as discussed above. Colemanite is at first fused with sodium carbonate.

CﬂzBﬁOll + 2N32CO3 —_ 2C3CO3 + N32B407 + 2N3B02

Colemanite Borax Sod-metaborate

rate contains Na,B4O7 and NaBO,

The fused mass is extracted with water and filtered. The filt 1B
n bubbled through the remaining

Ofll crystallization less soluble borax crystallizes out. CO;, is the
Solution,

4N8802 + COZ —_— NagB407 + N32C03

Sodium metaborate is converted into borax.
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