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A method for the coulometric detection of silicate,
phosphate, and germanate jons with the molybdo-
heteropoly acids after the separation with anion-
exchange chromatography was investigated. The size
of the separation column used was 9mm in inside
diameter and 80 mm in length, and strong base anion
exchange resin was packed in the column. Good
results was obtained when 0.4M NaOH was used
as the eluent for the separation of silicate and
germanate ions, and 0.4M NaOH-0.02M Na,SO,
for silicate and phosphate ions. The optimum con-
ditions for the coulometric detection of these ions are
the following : the working electrode potential kept
at 0.10V gs. ferri-ferrocyanide, H,SO, concentration
in (0.4+0.1) N, and reaction time for 5 min at 40°C.
The detection limit was 0.2 ppm (0.1pg, as Si and
P) for silicate and phosphate ions. The linear dy-
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namic range was (0.2~250)ppm (as P) for phosphate
and (0.2~50)ppm (as Si) for silicate. And the coef-
ficient of variation at 50 ppm {ca. 200 ppm (as Ge)
for germanate} was less than 29, for these three
ions. Alkaline earth and heavy metal ions more than
1000 ppm interfered the determination because of
their co-precipitation. Ions of As(V), Sb(V) and
Cr(VI), however, did not interfere the detection.
The method is useful for the determination of ppm
level of these lons in water.
(Received May 4, 1978)
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Apparatus for measuring hydrogen gener-
ated by the reaction between magnesium
metal and phenol

Fig. 1

A : Kipp’s gas generator (CO; gas); B : Washing
bottle; C :Gas meter; D : Absorbent cotton; E:
Calcium chloride anhydrous tube; F : Reaction flask;
G : Heater and mixer; H : Air condenser; I: Trap
(glass wool); ] :TIce-water bath; K : Gas burette
(50 ml), filled with 50% (w/v) KOH solution
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Table 1 Gas analysis of hydrogen generated by

the reaction between magnesium metal

and phenol
Mg metal taken Hp (ml)
(mg) calculated measured?t
33.5; 33.4 33.2
35.2y 35.0 35.3
35.0, 34.7 35.0

f 26.8°C, 756.2mmHg
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Table 2 Dissolution of MgO by reaction
with phenol

MgO taken Heating time at 180°C Recovery of MgO
(mg) (min) (%)
2.42 30 98.7
12.0 30 99.4
41.4 30 99.5
74.1 30 99.0
99.6

30.2 60
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Fig. 2 The effect of water in phenol on the
dissolution of magnesium mctal with
phenol
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© 2 i
0 JZ 41 (|3 é 10 Mg m(etal taken MgO, found
mg) . o
Water in methanol, % (v/v) (mg) (%)
] ) 18.8 0.041 0.22
Fig. 3 The effect of water in methanol on the 55.3 0.088 0.16 £-0.20%
dissolution of magnesium metal with 102 0.245 0.24 n 6
henol 102 0.177 0.17 o-=0.0325
p 102 0.166 0.16 c.v.—16.3%
103 0.232 0.22

Purity of Mg flinders : 99.99%
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Table 4 Determination of total MgO in Mg
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Table 5 Dectermination of total MgO in Mg ki L, SRFmA b X, LH, 1ERE, 28
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Re[ses g U, R0 B X b HEAEL, Aw &R

Mg metal taken MgO found
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Purity of Mg ribbon : 99.9%

Table 6 Determination of total MgO in Mg

metal (granule)
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~—
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T

The increase of the weight of magnesium
metal during standing and the amounts
of magnesium oxide determined by this
method

Fig. 4

3¢5 FFEDAEHE

3.4 CABUT A RENE & BT &I~ 2% v Y A Table 7 Recovery of MgCOy after the reaction

with phenol

Db~ 73 vy aRER LD DT Lol <

ST, &R /R vy AORBICUR XL AREL~ /% MgCO; taken  (as MgO taken) MgO found
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Determination of magnesium oxide in and on
the high purity magnesium metal by the phenol
dissolution method. Ken MaTsumoro, Sadayuki
Korzumt and Toshiyasu KiBa (Department of Chemis-
try, Faculty of Science, Kanazawa University, [-1,
Marunouchi, Kanazawa-shi, Ishikawa)

A 40 ml of phenol was put in 100 ml two neck
round-bottom flask equipped with a conventional
distillation device and a ground glass stopper, and
heated to the boiling point of phenol, 180°C. During
this treatment, a slight amount of water contained
in phenol was eliminated from phenol as the azeo-
tropic vapor mixture of phenol and water at 99.5°C,

Zavod .

Anal. Chem., 46,

1445 (1956).

BA, MR KT 2 7 = 7 = AEMEBICX ONME SR~ /2o v ahofib<s 2o va0ig 25

and phenol was thoroughly dehydrated. After the
distillation device was replaced by a reflux condenser,
a piece of magnesium metal sample was put quickly
into the flask through the side neck. Then the content
was heated under stirring at 180°C, until magnesium
metal diminished completely in phenol, forming mag-
nesium phenoxide, while magnesium oxide remained
as residue. The reaction mixture was cooled to (50~
60) °C, and anhydrous methanol was added to keep
phenol and magnesium phenoxide in dissolving form.
The residual magnesium oxide was caught on a
sintered glass filter (1G5) and dissolved in 50 ml
of 2M hydrochloric acid. The solution was diluted
to a definite volume and magnesium in the solution
was determined by the atomic absorption spectro-
metry. All the experiments were carried out in a
glove box in dry nitrogen atmosphere to avoid the
influence of oxygen and water from air. By the above
procedure a minute amount of magnesium oxide
could be determined precisely with high reproduci-
bility. To clarify the behaviors of magnesium metal
and magnesium oxide in this separation process ad-
ditional experiments were also done.
(Received June 14, 1978)
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