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ppm phosphate, respectively. It was found that this
method was effective in determining orthophosphate in
human seminal plasma and urine without deproteiniza-
tion.
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iTable | Optimum operating conditions

Leading electrolyte {10-2 M HCl+L-Histidine} (pH 6.0)
Terminating electrolyte 10-2 M Hexanoic acid (pH 3.4)
Clurrent 50 pA

Capillary tube (PTFE) 80mm (i.d.t 1 mm)+200mm (i.d.

0.5 mm)
Oven temperature 20°C
PG attenuator 32mV

Differential mode L

Chart speed 80 mm/min

Shimadzu Isotachophoretic Analyzer IP-1B; 1 Internal diameter
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Table 2 PU values of HCOO-, HSO,;-, and HCHO - HSO;~ obtained by various
leading electrolyte systems
Leading electrolyte PU valuet

No. System pH HCOO- HSOj3- HCHO-HSO3-

1 10-2 M HCl+L-histidine 6.0 0.34 0.48 0.56

2 10-2 M L-Histidine hydrochloride+10-2 M L-histidine 6.2 0.35 0.46 0.55

3 10-2 M HCl+ S-alanine+0.05 % Triton X-100 3.6 0.16 0.08 0.09

4 10-2 M HCl+vL-histidine+50 % acetone 5.6 0.18 0.27 0.19

5 10-2 M HCIl+L-histidine+50 % isopropyl alcohol 5.8 0.15 0.27 0.21

1 Sample: 10pg;
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Fig. 1 Effect of pH values of leading electrolyte
on PU values of HCOO- (QO), HSO3;~ (A),

and HCHO-HSO;- (@)

Sample : 10 pg; PG attenuator : 64mV (pH 3~5),
32mV (pH 6~9); Chart speed : 10 mm/min;  The
pH values was adjusted by L-Histidine to pH (3~6)
and by 2-amino-2-methyl-1, 3-propanediol to pH(7~9).

PG attenuator : 32mV (No. 1, No. 2), 128mV (No. 3, No. 4), 256 mV (No. 5);

Chart speed : 10 mm/min
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Fig. 2 Typical isotachopherogram of a mixture
of HCOO-, HSO;-,and HCHO-HSO,-

A : HCOO- (0.4pg); B:HSO3-; C: HCHO-HSO;3-
(0.2 pg as HCHO); PG : Potential gradient; Diff. :
Differential of PG
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Table 3 Analytical results of synthetic sample solutions

Proposed method (n=6)

Other method (n=2)

Added

Sample -
No. (mg/1) Found Recovery cvt Spectrophotometric?? Ion chromatographic!?®>
(mg/1) (%) (%) (mg/1) (mg/1)
1 HCHO 200 210 105 5.0 208 —
HCOOH 100 94 94 7.5 — 98
2 HCHO 300 300 100 4.1 304 —
HCOOH 1000 970 97 1.8 — 1030

1 Coefficient of variation
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Table 4 Analytical results of non-electrolytic
copper plating solutions

Analytical value (mg/ml)

Sample Compound Other method

Proposed
method Spectropho- Ton chromato-
tometric9’ graphic!®

A HCHO 23 22 —

1 HCOOH <5 —_ 0.05
B HCHO 15 17 —
HCOOH 7 — 7.2
A HCHO 40 38 —

2 HCOOH <5 — 0.01
c HCHO 34 34 —
HCOOH 5 — 4.6

Each sample solution was analyzed after diluted to 10 times.
1: (KNaGsH;O4-4H,O 34g/1+CuS0O4-5 H;O 7g/14+NaOH 10
g/1+Na,CO3 6g/1)+HCHO solution 60 ml/1; 2: {Na;C{HgOg-
2H,0 30g/1+NaOH 20g/1+Cu(NO3). 15g/1+-NaHCO; 10g/1}
+HCHO solution 100 ml/1; A : About 3min passed; B:28h
passed; G :50h passed
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Simultaneous determination of formaldehyde
and formic acid by isotachophoresis. Hiroshi
MirsumaTta and Hiroshi Ocuro (Material Research
Laboratory, Matsushita Electric Industrial Co., Ltd.,
8-15, Yagumonakamachi, Moriguchi-shi, Osaka)

Formaldehyde and formic acid were simultaneously
determined by isotachophoresis after derivatizing the
former to hydroxymethane sulfonate with sodium hy-
drogen sulphite. The recommended procedure is as
follows. The sample solution containing less than 30

HF, @A, LB :PAN RO TAN 285 H 5055 AL 5BELBOME, BEE, S 651

mg of formaldehyde and 100 mg of formic acid was
neutralized to pH 7 with dilute sulfuric acid. Sodium
hydrogen sulphite was added in five-fold molar excess
of formaldehyde, and the mixture was diluted to 100
ml] with degassed water. The leading and terminating
electrolyte solutions were {10-2 M hydrogen chloride -
L-histidine} (pH 6.0) and 10-2M hexanoic acid (pH
3.4), respectively. The calibration curves were linear
for 0~0.3 pg formaldehyde and for 0~1.0 ug formic
acid. The detection limit was 0.05 pg for formal-
dehyde and 0.1 pg for formic acid. The method was
applied to the determination of formaldehyde and
formic acid in non-electrolytic copper plating solutions.
The results were in good agreement with those by
spectrophotometric and ion chromatographic method.
(Received May 31, 1982)

Keyword phrases
isotachophoresis; simultaneous determination of form-
aldehyde and formic acid; hydroxymethane sul-
fonate; non-electrolytic copper plating solution.
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