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Table 1 Apparatus and operating conditions

Yanagimoto GCG 550T, 0.3¢Xx250cm
glass column, 30% PEG 6000/C-22 {(80
~100) mesh}

Column temperature 70°C, unless otherwise stated

Ar, 45ml/min

Gas chromatograph

Carrier gas

Spectrometer Nippon Jarrell-Ash JE-50E, R-106 photo-
multiplier, slit width 60 pm

Spectral line Asl 228.8 nm

Amplifier NF Lock in amplifier LI-572A

Recorder Toa Dempa EPR-2TB

Ito Chotampa MR-III S 100W

NBS No. 1 type

Quartz 1.6 mm i.d.,, 4.2mm o.d., 25cm
long

Microwave generator
Cavity
Discharge tube

()

(h)

PN )]
(k)

o
=l v

(e

Fig. 1 Apparatus
(a) 6-way stopcock; (b) Reaction vessel; (c) Mag-
netic stirrer; (d) Sample injection; (e) Pressure
gauge; () Injection port; (g) GC oven; (h)
Column; (i) Discharge tube; (j) Cavity; (k) To
microwave generator; (1) Entrance slit
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Recorder response

e, B LA /b kFEL2TEHET 2ml ¥, 4
(D) FITERL TR0 b5 ZREALTELSD
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Fig. 2 Gas chromatograms
o
(A) 20% paraffin  wax/Uniport B {(60~80)mesh}, g
50°C, 60 ml/min; (B) 20% DOP/Uniport B {(60~80) g
mesh}, 50°C, 60 ml/min; (C) 15% PEG 1000/Uniport 5
B {(60~80)mesh}, 40°C, 40 mi/min; (D) 30% PEG E
6000/C-22 {(60~80) mesh}, 70°C, 45ml/min; (E) e
10% PEG 20M/Uniport B {(60~80)mesh}, 50°C, 60 ~
ml/min
4 Fig. 4 Gas chromatograms for 4 successive
samplings (2 ml each)
at Sample : 1 ml (containing 0.1pg of As)
o—oO0—— 0o
Al 3.5 REBRORBEME S AR

BRERVERRIC L L COKBRRERSDLTH T, LrdH)
) R e {KEERET B 2 LAMORTH DY, BB
BRI, WROBBRYBV 2238 ohs. B
Bamic ke (1+1) (0.5~49)ml 2L TH7-03,

0 2 5 4 Z OFFE T £ RORIIME T —E R R L7,
20% KL ml B BRI 5 B R 2 ko 5 7mdic, 10ml dic
Fig. 3 Effect of potassium iodide concentration b3 lpg, B8 (1+1) 2ml 2&5sREmES D (I~
Sample 1ml (containing 0.1ug of As) 3)ml %5 LT s Le. 3ml BLETl EHo L8

Peak height, arbitrary units
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Fig. 5 Reproducibility of recorded emission inten-
sity of As
Asl : 228.8 nm; Sample : 1 ml (containing 0.1 pg of As)
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FEAEIE, WEH (0.5~Dml 225 FC BHET 5.
Btk 2ml Zhnz, 5ml FAECBL, EOSE
T5%5. L&EW#KE I0ml x 27523 BLUTF 2.3 0
BEZTS. @5MFMERMIIs XL 1 TH - /-

KAGAKU Vol. 25 (1976)

As 228.8 nm
g
[«
2 "‘1
o
g
3
b
(=4
Sb 206.8 nm
0 1 2 3 1

Time, min
Fig. 6 Gas chromatograms of a mixture of As
and Sb
Sample : 1 ml(containing 0.1g of As and 20 pg of Sbh)
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Table 2 Determination of As in soil

Sample taken . As found As in soil

) Aliquot taken (ug) (ppm)
0.096 9.6

0.095 9.5

1710 10.193 9.3

o1 10.189 8.9
’ 0.044 8.8
0.046 9.2

1/20 10091 8.2

10.095 9.0

Av. 9.1

0.102 10.2

0.2 1/20 { 0.105 10.5
Av. 10.4

T As lpg was added; Other laboratories : (5.6~22.5)ppm (Av.
12.3 ppm)

Ag-DDC R URFBNEIC X 2 ERMETKRERITES
DENRDDH. FER, BRERCHREE LBEh TR,
LEORBEZ BTN VWO CHBFTEREL5E L
D, LFELGHNRTELOTSHBAKSIICHATES
EBbhs.

(1975 5 8, 4% 36 AHARKCEVTESR)
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Gas chromatography of arsenic in soil using
the emission spectrometric detector. Takeshi
Sakamoto, Hiroshi Kawacucur and Atsushi MIZUIKE
(Faculty of Engineering, Nagoya University, Furo-
cho, Chikusa-ku, Nagoya-shi, Aichi)

The microwave plasma detector is highly specific
and much more sensitive than most current detectors
for arsenic. But when this detector is used for the
determination of arsine, the presence of large amounts
of hydrogen makes the discharge unstable. There-
fore, the arsine evolved from the sample was separated

from hydrogen by gas chromatography. An air-
dried soil sample (0.1 g) was decomposed with 3 ml
of nitric acid and 4 ml of sulfuric acid (1+41), and the
solution was evaporated to (0.5~1) ml at 200°C. After
cooling, the residue was centrifuged, the supernatant
liquid transferred to a 10-ml volumetric flask, and
1 ml of 209 potassium iodide, 2 ml of 20% tin(II)
chloride and water (to the mark) were added. A
I ml aliquot was taken with a syringe and introduced
into a 15ml reaction vessel containing 0.5g of zinc
{(0.5~1)mm diam.} through a silicone rubber stop-
per. The reaction was allowed by agitating the mix-
ture with a magnetic stirrer until the gauge pressure
reached 0.5 atm, and the evolved gas was swept by an
argon flow (45 ml/min) into a column (0.3 ¢ x 250 cm)
containing PEG 6000/C-22{(80~100)mesh}. The As
228.8 nm line intensity was monitored and the peak
height measured for the determination. The lower
limit of detection was 0.2 ppm of arsenic in soil and
the relative standard deviation was 3% for 10 ppm.
The time required for a determination was 1 hr.
(Received Aug. 27, 1975)
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