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ammonium nitrate at 190°C in a dry atmosphere for 40
minutes,

Yield = 1.53‘
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B. COMPOUND ANION

23. Ammeonium Flusrsherate *
(I)
SRHLE 4 2M,80; + SH 80, womvd 2 BF 4 HNH ) 50, -+ 8H:0

Sixty milliliters of concentrated sulfuric acid are mixed
with 100 ml of water in an ordinary beaker and 24g of
boric scid are dissolved in the warm solution by further
heating. The solution is cocled shghtly and then 60g of
ammonium fluoride are added to the liquid in smasll portions
with eontinuocus stirring., Mechanical stirring is preferable.
No apprecishle amounts of hydrogen fluoride should be lost
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through volstilization dumng the addition. When all the
fluoride has been added, the reaction is completed by heat-
ing for one-half hour on the steam bath, cooling in ice, fil-
tering by suction, and draining well. The product is washed
with about 50ml of acetone to remove acid.

Yield = 88-40g

The crude salt is generally satisfactory for most pur-
poses, but it may be purified by dissolving it in 50ml of hot
water containing 4ml of concentrated ammonisa, heating to
precipitate any silica, then filtering and evaporating,

(I1)

NHHF, + H,BO, > NH.BF, + NH, 4+ 34,0

Thirty-one grams of boric acid are weighed into a 250m]
beaker and covered with 57¢ of ammonium hydrogen fluo-
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ride, The mixture is stirred at room temperature until a
clear liquid is obfained and then heated slowly on a8 hot
plate or low fiame, Slight gas evolution begins at 105°C and
is fairly vigorous at 110°C, The mixture is maintsined at
115-120°C stirring constantly with a thermometer. When
the residue beging to solidify the thermometer is replaced
with a clean iron rod. Stirring is continued until the opales-
cent product turns white and scarcely clings to the rod any
longer., The temperature is about 125°C at the end of the
reaction. The product is transferred to a watch glass and
the remaining ammonia and water is driven off by heating
in an oven at 140°C.

Yield = 52¢

The product is recrystallized from 75ml of water and 6ml
of ammonia as in (I).

COGHATE PREPARATIONS

23 a. Potassium Fluereberate *
2H,80, + 8HF + K,C0O, —— IKBF, + CO, -+ TH,0O

Under the hood, 8.2g of boric acid are dissolved in 25¢
of ice-cold 409 hydrofluoric acid (prepared by mixing 80m!
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of 50% acid mth 20ml of w&ter) in a p!astw vmel and
the solution of finoroboric acid is allowed to stand for 6
hours at room temperature to complete formation of the
complex acid. The latter is then recooled and 6.9g of anhy-
drous potassium carbonsate (or the equivalent amount of
the bicarbonate or hydroxide) is added in small portions:
much frothing sccompanies the addition, The product pre-
eipitai:es :mme&zately, the f;izantlty of pmdact mzspended
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in water is {zmeiﬂ;we, &8 many mg’my fivorinated salis have
indices of refraction cloge to that of water itself, After be.
ing cooled in ice, the seemingly opalescent solution gives 2
90% yield of white product which is dried in vacuo.
Potassium fiuoreborate is also produced by dissolving 10g
ammonium salt in ten times its weight of water and pre-
cipitating with 10g of potassium chiloride in 40ml of water.
28 b. Sodium Fluorcborate is prepared similarly, using
5.3g of anhydrous sodium carbonate or its equivalent.



