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1 Oxygen gas cylinder. 2 Heated copper oxide. 3 Ascarite (CO, trap).

4 Anhydrone (H,O trap). 5 Induction coil. 6 Crucible. 7 Silica reaction tube.
8 Molten oxide bath. 9 Dust trap. 10 Manganese oxide (SO, , SO; trap).

11 Three way bulb. 12 Flow meter. 13 Gas bag.

Fig.1 Sample combustion apparatus.
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Fig.2 CO, separation equipment.

3) ANy FROBEES A% 50 Nem®/minDFETC O, 4rHf - BB ICHB L, *
ELT—100CPH +F »7No. 1, 2ICH, 0%, FTF v 7No.3, 4iICCO,2ENENIH
L, BEETAHOERD TH D0, % RMHER - BRETH. BREET X OMERE
X, CO, B - BREBOAY OICERY DIFEvRX « Jr—ar to—7—2kY

S— >

79.
4) CO, 5B - BREEBNO N v 72T RXT—-100CHOTF /) —)V /RIEERIZEIV G
HL, Hy,O% FZ7 v 7 Lg%, RRO M7 v 7RIS CO,nHhERLS®
5. Boh7-CO,DE%, Transducer ICRIRINDFERNDENNLRDD. 12k,
HONLORNOEMOBEREEZRIE L TRL.
5) BBl IN/CO,IANROmmo DA Ly 7 ZFEIZEHAL, KBILLDIZERTEIT- T,
T7774 VE—4 v b EERTS.
AERTIE, ERED4) OBEZBVTELNTZCO BN T AFDOCEERD, K
B b ot CE& L L TERBEREZ BT 5.

I KRERCER
ABFFETHEA LIS BBHR ORBIREE[9C], BBESH-REIOR, I LOSKREIY b

HEN7ZCO,BE%E b LITRDIRBOMHEZTable 1 TR
Table 1 ®No. 1 ~5IFRFETEERAEHERBZ AN TIT--ERTH Y, No.6ix, &RE%H

— 180 —



W, BREBER 2 IERB L UBBRFICE EN2FBM R LORFEFMEICERT 7 7~
JEETRBDICBRAI OB Z REES T ERTH 5. 7235, Table 1 HOHIHZNE ¢
i, (RHSHECR) / GREHFOCE) DHE%TRLELDOTHS.

Table 1 Experimental results.

No. | Sample | Sample |C content in the |The amount of C| The amount | Efficiency of
[%C] [amount/g.| sample/mg. | extracted from | oflostC, | extraction, ¢
the combustion | 3C/mg. ! %.
gas / mg.
1 ]10.13 1.00 1.30 1.12 0.18 86.2
2 1013 1.00 1.30 1.06 0.24 81.5
3 10.05 2.00 1.00 0.797 0.203 79.7
4 | 0.0056 2.00 0.112 tr. ~0.112 ~0
5 | 0.0056 2.00 0.112 0.206 % 183.9
6 | Flux 1.00 none not detected — —
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Abstract:

A carbon extraction equipment is constructed in the present study as a part of a research project
concerning C dating of iron and steel samples. The extraction process consists of 1) combustion
of iron and steel samples in an induction furnace under an oxygen flow, and, 2) separation of CO,
from O, in the combustion gas collected in a gas bag. The separation line consists of 4 vacuum
traps, each two of which are used as H,O traps and CO, traps, respectively. A controlled flow of the
combustion gas is passed through the 4 traps under a reduced pressure, while the O, in the
combustion gas is pumped out from the separation line. The extraction efficiency is calculated from
the pressure of CO, in the line after the separation process. From the results of extraction with the
steel samples of known C contents, it is shown that the whole process is applicable to the iron and
steel samples which contain more than 0.21 mg C, and the extraction efficiency, € = 100x(C
content in the sample) / (C content in the extracted CO, gas), is € = 79.7 - 86.2 % in the case of (C
content in the sample) > 1.0 mg.

—183 —



