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Abstract: To improve the carbon recovery yield of chemical pretreatment in soil and sediment for '“C age
dating using AMS (Accelerator Mass Spectrometry), we have developed ultrasonic method in chemical
pretreatment to replace with stirring method which has been generally used in each step of humic acid extraction
for soil and sediment samples. Extraction conditions such as ultrasonic power, temperature and reaction time
have been optimized. Six times higher carbon recovery yield could be obtained from low carbon content samples
using ultrasonic method. We also compared the dating results by AMS obtained using ultrasonic method with
the ages of samples treated by the stirring method. It was found that this new method could be applied to
the pretreatment process of low carbon content samples for AMS age dating without effects on the dated ages,

and with highly improved carbon recovery yields.
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Fig. 1. A pretreatment flowchart for radiocarbon measurement
by AMS.
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Table 1. Reaction conditions of two pretreatment methods for soil and sediment

Reaction time by HCl ~ Reaction time by NaOH Temperature Ultrasonic power
Method . . o
(min) (min) (°C) (W)
Stirring 30 120 80 _
Ultrasonic 30 60, 120 60, 70, 80 200, 300, 400

Table 2. Sample numbers treated by ultrasonic method

Low carbon content sample High carbon content sample
Conditions
60 min 120 min 60 min 120 min
60 °C 1 2 19 20
200 W 70 °C 3 4 21 22
80 °C 5 6 23 24
60 °C 7 8 25 26
300 W 70 °C 9 10 27 28
80 °C 11 12 29 30
60 °C 13 14 31 32
400 W 70 °C 15 16 33 34
80 °C 17 18 35 36

*Bold letter: age dated samples

Analytical Science & Technology



ZFTE o &% UC ANSH EGAI RS FA FEH L 139

=@ 60 min, low carbon ]
=0 &0 min, high carbon saan
104 | =% 120 min, low carbon LU
=& 120 min, high carbon 9,008
J as219
a12m
8 rame T2 73880 — R -
= [t
£ 60085
= 6 54814 ym
=
> i
1n287
4 azer
2070 BT
2 1,080 12269
b mm g T = "
—— st ’ aanzs
o T T T
60T T 80T 60T o 80T 60T 0T 80T
200w onow 400W
Conditions

Fig. 3. Carbon recovery yields of various conditions under
ultrasonic method.
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Table 3. Carbon dating results in various ultrasonic conditions

Low carbon content High carbon content
sample (yrBP") sample (yrBP*)

3 9740 +- 400 21 16930 +- 200
4 11370 +- 300 22 16850 +- 200
7 11050 +- 150 25 16850 +- 150
8 11790 +- 150 26 17270 +- 200
11 11150 +- 150 29 17180 +- 200
12 10890 +— 150 30 17290 +- 200

*yrBP: year before ‘present’. ‘Present’ means 1950 for radiocar-
bon age dating.
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Fig. 4. Comparison of carbon recovery yields obtained by
stirring and ultrasonic method.
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Table 4. Comparison of radiocarbon age of high carbon content samples treated by ultrasonic and stirring methods from two

laboratories
Method Conditions Our Institute Seoul National Univ.
Ultrasonic 300 W, 80 °C, 120 min 17290 +- 180 yr 17300 +- 150 yr
Stirring 80 °C, 120 min 16970 +- 160 yr 16200 +- 200 yr
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