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Cal cium in Plants

Titrimetric Mi cro Method
First Ac tion 1921

Fi nal Ac tion

De ter mi na tion

Weigh 2 g test por tion into small cru ci ble and ig nite in fur nace at

500°–550°C. Dis solve ash in HCl (1 + 4) and trans fer to 100 mL
beaker. Add 5 mL HCl and evap o rate to dry ness on steam bath to
de hy drate SiO2. Moisten res i due with 5 mL HCl, add ca 50 mL H2O,
heat few minutes on steam bath, trans fer to 100 mL vol u met ric flask, 
cool quickly to room tem per a ture, di lute to vol ume, shake, and fil ter, 
dis card ing first por tion of fil trate.

Pipet 15 mL aliquot into con i cal-tip cen tri fuge tube con tain ing
2 mL sat u rated (NH4)2C2O4 so lu tion and 2 drops methyl red
(dis solve 1 g methyl red in 200 mL al co hol). Add 2 mL CH3COOH
(1 + 4), ro tat ing tube to mix con tents thor oughly. Add NH4OH (1 +
4), while in ter mit tently ro tat ing tube, un til so lu tion is faintly
al ka line; then add few drops of the CH3COOH un til color is faint
pink (pH 5.0). (It is im por tant at this point to ro tate tube so that last

bit of liq uid in con i cal tip has re quired color.) Let stand ³4 h; then
cen tri fuge 15 min. (Pre cip i tate should be in firm lump in tip of tube.)
Re move supernate, us ing suc tion de vice, Fig ure 921.01, tak ing care
not to dis turb pre cip i tate. Wash pre cip i tate by add ing 2 mL NH4OH
(1 + 49), ro tat ing tube to break up pre cip i tate. (It may be nec es sary to 
jar tube sharply.) Cen tri fuge 10 min, again re move supernate, and
wash with re agent as be fore. Re peat wash ing of pre cip i tate 3 times.

Af ter re mov ing last supernate, add 2 mL H2SO4 (1 + 4) to tube, break

up pre cip i tate as be fore, heat on steam bath to 80°–90°C, and ti trate in

tube with 0.004M KMnO4, ro tat ing liq uid dur ing ti tra tion to at tain
proper end point. If tube cools to <60°C dur ing ti tra tion, as in di cated by
slow re duc tion of KMnO4, re heat in steam bath few minutes and
com plete ti tra tion. Per form blank on iden ti cal vol ume H2SO4 in sim i lar
tube heated to same tem per a ture to de ter mine vol ume KMnO4 so lu tion
nec es sary to give end point color. Sub tract this value from buret read ing.

1 mL 0.004N KMnO4 = 0.000400 g Ca

Re port as % Ca.

Ref er ences: J. Biol. Chem. 47, 475(1921); 50, 527, 537(1922).
JAOAC 14, 216(1931); 16, 71(1933); 19, 71(1936).

CAS-7440-70-2 (cal cium)
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Figure 921.01. Suc tion de vice used in mi cro method
for de ter min ing cal cium.
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