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agitation until dissolved. Dilute to 500 ml. If recrystallization occurs on
cooling, gentle warming to redissolve the crystals may be necessary before use.

Aluminium stock solution (0.5% w/v). Transfer 2.50 g of high-purity alu
minium (British Chemical Standard 198e) to a 250-ml polypropylene beaker
and add 125 ml of 40% (w/v) nitric acid followed by the cautious slow addition
of 25 ml of the 42% (w/v) hydrofluoric acid. The dissolution is very vigorous
and "it may be necessary to slow the reaction by addition of water. When dis
solution is complete, transfer the solution to a 500-ml polypropylene volu
metric flask, add 100 ml of the disodium tetraborate solution, and dilute to
the mark with deionized water.

Standard element stock solutions (l000 mg r l
). For the silicon stock sol

ution, dissolve about 7.6 g of sodium metasilicate (standardized previously
by the gravimetric method to establish the exact weight required) in water
and dilute to 11 in a volumetric flask. For the metals, weigh out exactly 1.000 g
of the high-purity element, dissolve appropriately with heating if necessary,
cool and dilute to 1 1 with deionized water in a volumetric flask. Store each
separate solution in plastic bottles. Appropriate solvents for the metals are as
follows: for chromium, manganese and titanium, use 50 ml of concentrated
hydrochloric acid; for copper, lead and nickel, use 50 ml of 5 M nitric acid;
for magnesium and zinc, use 50 ml of 5 M hydrochloric acid; for antimony,
use 10 ml of concentrated hydrochloric acid, 1 ml of concentrated nitric acid
and 10 g of tartaric acid; for iron, use 20 ml of 5 M hydrochloric acid and 5 ml
of concentrated nitric acid; for tin, use 200 ml of concentrated hydrochloric
acid and 5 ml of concentrated nitric acid.

Mixed standard element stock solution. Pipette 50-ml aliquots of the Cr,
Cu, Fe, Mg, Mn, Ni, Si and Zn stock solutions, and 20-ml aliquots of the Pb,
Sb, Sn and Ti stock solutions into a 500-ml volumetric flask, dilute to the
mark with deionized water and transfer to a plastic container. The concen
trations of the two groups of elements are 100 and 40 mg I-I.

Preparation of sample solution. Weigh 0.500 g of the sample into a 100-ml
plastic beaker and add 25 ml of nitric acid (40% w/v). Warm the beaker on a
hot water bath until there is no further reaction. Remove from the water
bath and cool to below 50°C. Add, carefully, 5 ml of the hydrofluoric acid
and allow to stand for 10 min. Add 20 ml of the disodium tetraborate sol
ution. Allow to stand for 5 min and dilute to 100 ml in a polypropylene
volumetric flask with deionized water. This solution (A) is used for the deter
mination of all elements in the range 0-1%. For elements with an expected
concentration between 1 and 10%, dilute a 10-ml aliquot of solution A to
100 ml in a volumetric flask with deionized water. For elements with an
expected concentration greater than 10%, pipette a 5-ml aliquot of solution
A into a 100-ml volumetric flask, together with 5 ml of the aluminium stock
solution, and dilute to the mark with deionized water.

Preparation of calibration solutions. Weigh 0.50 g of high-purity aluminium
(British Chemical Standard 198e) into each of five 100-ml plastic beakers.
To each add 25 ml of nitric acid (40% w/v) followed by cautious addition of
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