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Fig. 1. Apparatus for Gutzeit method
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Gutzeit method

concentration of sample

(and oxidation of any organic matter)
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volatilization of H3As (let stand 1 hr.)
(5 ml. of 24 N-H,SOy, 5 ml. of 15% KI, 4 g. Zn,
4 drops SnCl; solution and 25 ml. in total)

absorption of HjzAs
(5 ml.-2 N-H,SOy, 3 ml. Sodium hypobromite)

!
colour Molybdenum Blue
photometric comparison
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Thionalide method

concentration of sample, if necessary
(and oxidation of any organic matter)

make acidity £0 4N H,SO,4
reduction of Arsenic, by 2 M-KI
reduction of free Izl, by N/10 NapS;03
add 1 ml. of 1% thionalide alcohol solution

(let stand 10 minutes)

extract by 40 ml. ethylether

add 5 ml. 2 N-H,SOy, 3 ml. sodium hypobromite
solution Oxidation and back extraction

!
colour Molybdenum blue

photometric comparison
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Fig. 2. Frequency of recovery %
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Table 1. Comparison of determination of

As standard solution

ol 1 Thionalid Method (n="54) h | Thion-é_i-l.i_(le method B *r(;;iﬁgldt_
” repeated times 18 18
E O R
A. 99.21 9%4.71
recovery % B. 96.83 85.10
0 0 (average) C. 98.88 90.06
7 % 100 A+B+C/3.  98.31 90.25
I 101 1 Gutzeit Method (n=54) e S
A. 0.45 1.77
standard B. 1.94 9.72
] deviation ' C. 1.4 4.88
A+B+C/3. 1.72 7.37
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Table 2. Comparison of Hot Spring added Arsenic standard

Thionalide method

Gutzeit method

i
Jozankei | Futamata i Jozankei | Futamata
) L Hot spring | Hot spring | Hot spring Hot spring
repeated times 9 9 i 8 9

recovery % average 9B.7% 97 .4 93.6 85.9
standard deviation 1.89 2.46 11.64 3.99
width of distribution 6.73% 7.94 - 39.82 ’ 10.54
deviation from average 1.20% 1.87 l 6.03 3.65
deviation from added 1.75% 2.51 6.52 7.09
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Table 3. Comparison of thionalide method and Gutzeit method

Thionalide method

Gutzeit method

Separation extraction volatilization
Time required 1 hr. 1.5 hr.
Apparatus separatory funnel distilling apparatus
Procedure simplicity complexity
Fail number 0/72 8/79
Average of recovery % 98.3% 90.2%
Standard deviation 1.72 7.37
Width of distribution 6.0% 30.4%
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29 Comparison of Gutzeit Method and
Extraction Method of Thionalide

Complex for the Determination of Arsenic.

Syo6zo Nakaya, Misao Mori, Toshifumi
Tsuzuki, Nariko Katsuta and Takeshi
Kitsutaka

(Hokkaido Institute of Public Health)

Gutzeit method is the official method for the de-
termination of Arsenic. The authors compared the
precision and accuracy of Gutzeit method (APHA.
AWWA. FSIWA; Standard Methods for the Exami-
nation of Water, Sewage, and Industrial Wastes) with
the extraction method devised by one of the authors
(S. Nakaya; JAPAN ANALYST (Bunseki Kagaku)
12, 241 (1963)).

Each of three different analysts repeated the an-
alysis for the arsenic standard solution (3y/ml) 13
times. Thus 54 values determinated by each method
have heen compared.

As a result, in the case of Gutzeit method, average
of recovery was 90.2%. standard deviation was 7.37,
and the width of distribution was 30.4%, and in ex-
traction method of thionalide complex, the numbers
are 98.3%, 1.72, and 6.0%, rc:specti.vely. So it was
recognized that extraction method of thionalide-arsenic
complex is more useful in determining arsenic in co-

mparison with Gutzeit method.
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