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Vacuum CO, extract'ion method from seawater
for AMS “C analysis

Rie TSUCHIYA' and Hideki WADA®

Abstract We have established a method for total inorganic carbon(XCQO.) extraction from
seawater using a vacuum system for radiocarbon content analysis using an Accelerator
Mass Spectrometry (AMS). In this method, phosphoric acid is added to the seawater sample
and X CO, is extracted with ultrasonic washer. After this operation, the extracted gas is pu-
rified cryogenically to CO: using Horibe traps set with n-pentane (-130C) and liquid nitro-
gen (-196C) to remove H.O. The collected CO. is reacted with H. and converted to graphite.
The yield of CO, extracted from seawater is about 99.8%. The radiocarbon isotopic accuracy
of this method is espected to be better than +0.04% in A“C. Stable carbon isotopic compo-
sition ( 0 ®C) of residual XCO: in the sample is almost identical with that of initial extrac-

tion.
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Fig. 1 Reaction system setup for £CO: extraction from
seawater samples and the extraction procedure J1:
Ca]on Ultra-Torr coupling. J2: Teflon® differ joint.
N: injection needle. P: phosphoric acid. SW:
seawater.
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Fig. 2 Schematic drawing of vacuum system for ZCO: extraction from seawater samples. The collected CO:. is

separated to three semi-equal volume spaces of A, B and C. J1: Cajon

Ultra-Torr coupling. J2: Teflon® differ

joint. M: manometer. N: injection needle. P: phosphoric acid. PG: Pirani gauge. SW: seawater. T1~3: trap. TP:

turbo molecular pump.
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Fig. 3 Results of vacuum leak test at each sections.
Pressure gauge show the value when the atmospheric
pressure is set the value of zero. J1: Cajon® Ultra-
Torr coupling. J2: Teflon® differ joint. N: injection
needle.
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Fig. 4 Results of vacuum leak test using EPDM, Viton-
and butyl-rubber gasckets between glass bottle
(250ml, made by DURAN) and the cap. Open sym-
bols represent that the experiments are carried out
with syringe and solid symbols represent with sy-
ringe. ’
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Fig. 5 Yield of extracted CO: from seawater samples:
a) extracted from a seawater sample after injecting
phosphoric acid and mixed with stirrer for 5 min-
utes, b) extracted from same sample of a) after mix-
ing the sample again, c) extracted with ultra sonic
washer, without the stirrer, d) extracted with ultra
sonic washer, with the stirrer, and e) phosphoric
acid is added to the seawater sample and mixed be-
fore CO: extraction with ultra sonic washer (see Fig.
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Table 1 Reproducibilities of §”C in CO. extraction in
different samples collected from same locations. Oya
2, 3 were colleted from Oya Coast, Shizuoka. St.2-1-1,
2 were from the central Suruga Bay.

sample No. & °C (%) *+o

Oya 2 -0.561 0.024
Oya3 -0.586 0.026
st.2-1-1 -0.575 0.030
st.2-1-2 -0.625 0.026

£2 FE—-8HE2=E0MHEBIZX2ZNTNO _BILREOR
¥ -EMEENGLEORE. #1, #2, #3XENENL, 2.
3EIHOHHEZRT.

Table 2 The difference of d”C and §%0 in CO: ob
tained from first, second and third extraction from a
single seawater sample. #1, #2 and #3 indicate
first second and third extraction, respectively.

sample No. ¢ He + o PR + o rate of ZCO,(%)
st.2-1-1#1  -0.575 0.030 1.765 0.017 742
st.2-1-142  -0.776  0.021 -0.341 0.025 22,6
st.2-1-1#3  -0.827 0.021 -1.171 0.052 32
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