336

UDC 545.2
BREREBEG LI v v s, =25y a0
PEEL OUUTERYE a1

SERWGERIF O T LR~ (514

T S
¥ & f

Separation and Determination of Calcium and Magnesium
in Concentrated Solution of Sodium Chlorider 13

Application of Selective Adsorbent Resin to Analytical Chemistry.

Toshiharu Takagi

Hiroshi Imoto

A selective adsorbent resin, synthesized by the treatment of Amberlite IR-4B with mono
chloroacetic acid to attach acetic acid to the resin, was used to separate a small amount of Ca
and Mg in a concentrated sodium chloride solution. Comparatively large amount of slightly
acidic or neutral sample is taken, 10g of the resin added, and stirred for 80 min., then the
solution is filtered off to separate Ca and Mg in the the res n from large amount of sodium
chloride.

The resin is agitated with about 50ml of 0.6N HCI for about 10 min. and the Ca and Mg are
removed from the resin. The effluent is made up to 250 ml and 100ml and each of these soluti-
on are used for determination of Ca and Mg by usual chelate titration with 0.01M EDTA
solution. Exchange velocity (Table 1), liberating velocity (Table 2), and the optimum pH for
adsorption (Fig. 1) have been investigated.

The ions other than Ca and Mg which are adsorbable by the resin were previously removed
by extraction with oxine-CHClz method (Table 4). The result showed that the end point was
very clear as shown in Table 5.

Since sodium chloride has been removed, and Ca2+ and Mg2* have been concentrated, it is
possible to determine Ca and Mg by the method of light absorbancy or the flamephotometrie
method, while te usual method of chelate titration could not be applied in case Ca and Mg

contents are in a very small amount.
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Table 1 Velocity of exchange

Conc. of NaCl| Agitation Adsorption (%)
(IN) (min.) /éa—/ w
5.44 60 100 100

V4 30 4 Vi

Vi 20 Vi 98

Vi 10 98 n
2.72 60 100 100

4 3 V4 V4

Vi 20 V4 98

V4 10 V4 V4
0.00 40 Vi 100

7 3 V4 i

Vi 20 Vi Vi

7 10 4 V4
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Table 2

HCI ussed

Veloclty of elution

Agitation \ Elution
(min) | (%)

Conc.(N) | Volume(ml)

1.0 50 ) | 95
y Y 10 100
o ’ Vi 15 u

0.5 ! V4 10 I V]

|

Vi ‘ Vi 20 Vi

Table 3 Determination of Ca, Mg

Taken (mg)|Found (mg)| Error (%)

— > |—">——~  Remarks
Ca Mg |Ca Mg|Ca Mg
1.00 5.00 | 1.05 5.00 | +5.0 0.0
2.00 4.00 | 1.95 4.00 | —2.5 0. 0)
3.00 3.00 | 3.05 2.92 | 4-2.0 —0.7 diﬁgged
4.00 2.00 | 4.05 1.98 | +1.0 —1. oyw
5.00 1.00 | 5.05 1.00| 0.0 0.0
1.00 5.00 [ 1.00 4.85 | 0.0 —3.0
2.00 4.00 | 1.95 4.00 | —2.5 oO. Oiln sat.
3.00 3.00 | 2.95 2.95 | —1.7 —1.7\Na CI
4.00 2.00 | 3.90 2.00 | —2.5 0. OJsolutlon
5.00 1.00 | 4.85 1.00 | —3.0 0.0
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Table 4 Determination of Ca, Mg in the

presence of other ion

Taken (mg) | Added other ion(ug) | Found (mg) | Error (%)

o et Nt e

Ca Mg Feﬁ+ Als+ Cu + Mn2+ Ca Mg Ca Mg
|

5.00 1.00 | 100 100 100 100 4,95 1.05 —1.0 +5.0

400 7 | 2w  w  » | 390 1.06 | —2.5 +5.0
|

3.00 # | i i u ” | 3.00 1.00 0.0 0.0

I

5.00 2.00 200 200 200 200 4.90 2.03 —2.0 1.5

4.00 » Y u u u 3.95 2.15 —1.2 47.5

3.00 »# 7 # y u 3.12 2,00 | +4.0 0.0

5.00 3.00 J00 200 300

4.00 o 7 w y

o

300 5.05 3.03 | +3.0 -+1.0
3.95 3.10 | —1.2 3.3
2.98 3.10 | —0.3 3.3
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Fig. 1 Effect of pH on recovery of Ca, Mg
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Tabje 5 Precision of the proposed method

0.01M EDTA(ml) Deviation from av.(ml)

Ca Mg Ca Mg
3.00 0.61 0.05 0.04
3.05 0.55 0.10 0.10
2.91 0.69 0.04 0.04
2.95 0.54 0.00 0.11
2.90 0.70 0.05 0.05
2.90 0.72 0.05 0.07
2.95 0.65 0.00 0.00
2.90 0.75 0.05 0.10
Av. 2.95 0.65
Av. deviation 0.04 0.06
Max. deviation 0.10 0.11
Av. relative deviation 1.26% 9.23%
Max. relative deviation 3.399; 16.929%
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Table 6 Composition of the synthetic

sample
T. NHjy - ;2.80_gj/l -
C. NHj 35.70 #
T. NaCl 208.35 »#
COs 63.00 7
pH ' 9.4

Table 7 Analysis of synthetic sample

Added (mg) | Found (mg) | Error (%)

P

Ca Mg Ca Tg Ca ‘Mg

-

1.20 1.20 1.12 1.06 | —6.7 —12.5
1.60 1.60 1.50 1.48 | —6.2 — 7.5
2.00 2.00 1.89 1.80 | —5.5 —10.0
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