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A Modified Wet Chemical Oxidation-Nonaqueous Coulometric Titration

for the Determination of Traces of Carbon in Metals

Synopsis :

Hiroyuki KuTsumi and Tatsuhiko TANAKA

When metal samples are decomposed with mixture solution of potassium dichromate and sulfuric acid,
there are a lot of chances to have serious explosions because of the reaction between the hydrogen gas

generated and the oxygen gas used as carrier gas.

The assembly was developed for evacuating to remove

the hydrogen with a vacuum pump through a palladium membrane heated at 400°C in order to avoid such a

dangerous phenomenon.

The wet chemical apparatus installed the newly developed assembly was used for

the determination of traces of carbon in two kinds of high-purity iron, steels, aluminum and high-purity in-

dium samples.
never encountered in the determination.

to 155 min.

Since the evolved hydrogen could be thoroughly removed from the train, the detonation was
The formed carbon dioxide was titrated coulometrically in non-
aqueous medium, with a photometric end-point detection.
in the metal samples could be determined in safety and with good precision and accuracy.
of the blank value was little all through the experiment.

Trace amounts of carbon [(0.4~252 ppm(m/m)]
The fluctuation
The time taken to a single determination was 25

Key words : element analysis ; wet chemical method ; coulometric titration; carbon determination ; iron; steel;

aluminum ; indium.
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1 and 10 : Platinized asbestos (800°C)
5 : Teflon stopcock of sample inlet
HzS04)

2 : Soda talc

6 : Condenser

Fig. 2.
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I'ig. 1. Assembly for removal of hydrogen.
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7 : Quartz wool
11 : Coulometric cell 12: Light path 13 : Process colorimeter 14 : Pt cathode :15: Ag anode
16 : Constant current source 17 : mA meter 18 : Timer

Schematic diagram of apparatus.

10

3 : Decomposition flask 4 : Sand bath (ca. 125°C)
8 : Pd tube 9 : Trap (purified
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Table 1. Determination of carbon in sucrose.
Carbon No. of Carbon found (pg) Blank value (ug)
t(ad(ge;n determinations Mean sp? Mean® sSD?
2.36 2 2.30 0.13 0.31 0
1.56 3 1.52 0.01 0.41 0
0.75 3 0.72 0.01 0.61 0
0.28 5 0.28 0.01 0.48 0.04
0.12 4 0.12 0.01 0.50 0.05
0.08 2 0.08 0.01 0.29 0
0.04 4 0.04 0 0.36 0.01
0.032¢ 3 0.031 0.002 0.588 0
0.014°¢ 3 0.015 0.002 0.411 0

a : Standard deviation
b :Mean of 3—~4 determinations
¢ : Measurements with a 30 mm light path
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Fig. 3. Typical extraction curve of carbon in
high-purity iron B (drillings).

T (PE Tmm, £X 16mm) BIZEVIY, 5
TIRAAWIA TN T AL, B, T0E &
EEREOHEBIITIZAATELVDOAEZRAL, 7Tt
N &3 % A 6 BRI % 5K THEIE L 7z,

Fig. 3 ixhilithi#i o — (¥ : m#iEsk B) TH %
25, WEROBREHI BV T L7 7 2 21 THEHE AL
20 min LA A KFED 90% LA E2smit s 7z, /89
VﬁAﬁmmﬁﬁ%uM%&mh%mﬁéﬁ;wﬁ
400°C OIMBGRIE TR FE TR EMkrFahs
ENGhr ot Thbb, HES Mﬁd’k sETAHKE®
B L% wtéku%?m TBEILRAE T ARZ D
BB ORI L TEE & o Ko KiF ik, 400°C
Kmhbfn7/ﬁA”%WUHUfﬁn Wik ae AL
Lol F70, ABRHRAROBRILD I KEREEE
*HOZWLRETOHED? kB hTh Y, BER
EDOERIEECREI SR b o .

P%htn’:’i?u%% Table 2 IZ/;R$. A v 4%k

SCRABTOREEEBRIFORMEL L 3o 5l
&L;cfﬁ%ntﬁ&#%LE<~ﬂwa5 37
KEDFERIE, KERELEEBEZHVZ wf&@f%m
LD LHERL o, THIIKERIZEE DA
X 5 TREHEARI O 2 S RBRE O L tEAs L2 &
RN T 5. EMES A 05T, 26 BRIE L
BHRoORZEFBELDORKEN 72D, TEFDOD2 LK
BREAIFEICREL TV O TEHVWHETERTAH I &
MTEL. FRFEICLDESNER, BIBREICTT

* B 2o BRI T o E EA R 0.39 ppm (£

— 168 —



I vh DB R A S B 0 B TR AL 5 % - AR B e i 1 DR 1901

Table 2. Determination of carbon in various metals.
Sample Sample taken NO: of_ Carbon found By other methods®
(g) determinations Mean ( ppm) SD* (ppm) RSD® (%) (ppm)
SS 200-44 0.08~0.11 5 78.9 1.1 1.4
Standard steel { BAM 043-1¢ 6.1~0.3 4 13.2 1.1 801 .
High-purity iron | & 0.4 3 0.42 0.01 2.8 0.39[0.09]
igh-purity iron | g 0.5~1.0 3 11.3 0.2 1.8 10.2[0.2%, 1.99]
11 1{0.41"
Aluminum (2N5) 0.1~0.2 3 252 0.4 0.2 250[4.81D
High-purity indium (5N) 1.1~1.3 3 3.32 0.05 1.5

0.83(0.05]%

: Standard deviation
:Relative standard deviation

: The Iron and Steel Institute of Japan (certified value 0.008% )
: Bundesanstalt fiir Materialprifung (certified value 0.0014% )
: Value obtained by combustion-infrared absorption spectrometry
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