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ABSTRACT. 136 isotope analyses of different stages of benzene
synthesis have been made to study partial isotope fraction-
ation., More than 60 analyses of carbonates, charcoal, carbon
dioxide, and benzene were made in a double collector mass
spectrometer. In the first stage of the synthesis (conver-
sion to carbon dioxide) little or no fractionation was ob-
served, beyond the analytical error of the method. Later
stages of the process, show a greater and systematic fraction-
ation. The experimental techniques are described.

INTRODUCTION

Routine 14C samples were isotopically analyzed for car-
bon isotopelgractionation. The results obtained will be used
to correct C ages and to control the general bf?avior of
the benzene synthesis line (Tamers, 1975). The & ~C values
obtained in the Stable Isotopes Laboratory (SIL) on the CO
released from the samples by H POZ (100 %) (carbonate samp%e@
or V?O oxidation (organic samples) are used as reference to
evaluaée fractionation in successive stages of benzene syn-
thesis.

TECENICAL PROCEDURE

In order to produce CO, from different samples, the
following procedures are carried out.

BEMNZENE SAMPLES. 1) 4ul  of benzene are introduced in a ca
3ml quartz vial, containing 120mg of previously vacuum-baked
VZO » by using a microsyringe; 2) Ten quartz vials are con-
necéed by means of PVC tubes to a stainless steel manifold.
While the samples are frozen with liquid nitrogen, the gases
are pumped out until a vacuum of ca 107" mbar is achieved; 3)
The vials are then introduced into the purification line by
breaking the vial into the vacuum. The CO2 is released, puri-
fied and the yield is estimated.
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CARBONATE SAMPLES. These samples are processed according to
the technique of McCrea (1950) and Panarello et al (1980).

SOLID ORGANIC MATERIAL SAMPLES., These samples are processed
according to Hoefs and Schidlowski (1967). The CO, obtained
in thismanner is then measured against a Carrara Marble ref-
erence in a Micromass 602-D mass spectrometer. The results
are expressed as 613C %, vs PDB, defined as

13, _ | Rs o
§7C = [Rstd - l} x 1000 Z,
13,12 )

Where Rs: C/ °C in the sample
Rstd: 13¢/12¢C in the PDB standard defined by
Craig (1957).

RESULTS AND DISCUSSION

Table 1 shows the values obtained for the analyzed sam-
ples. In column 1, the 613C obtained on COp by H3PO, (100 %)
dissolution of carbonates or V05 oxidation of organic samples
are listed. In 2, the sl3c of €O, obtained on the first stage
of the benzene synthesis are shown.

The two sets of values show the lack of isotope fraction
ation in this first stage. The mean value of the difference -
between these two columns is (0.16 + 0.49) Z..

The "t" Student test:

t = —SL;;Jljfzz in the zero point
s/(n-1)

Where d: 0.16 mean value of the difference
s: 0.49 standard deviation
n: 23 number of samples
gives t: 1.532, inside the critical interval defined by
t_95’ 29 = 2.074 (2 tails).

Column 3 shows the §13C values of benzene. The systematic
difference between these values and those in column 2, shows
an isotope depletion in the CO, conversion to benzene.

The mean value of the difference among 23 samples is now
(-1.72 + 0.87) Z. .

The "t Student test:

t = "é—:;iLﬁ:Ef in the zero point
s/(n-1)

Where d: -1.72 mean value of the difference
s: 0.87 standard deviation
n: 23 number of samples
gives t: -9.27 outside of the critical interval defined
t,95, 22 = 1.72 (2 tail)
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Therefore, a systematic fractionation can be assumed. The
benzene yield, about 80 %, may cause this fractionation; how-
ever, the error it introduces into the l4¢ activity measure-
ment is much lower than the statistical error of the activity.
gimilar errors introduced by fractionation in sample and stand-
ard cancel each other out in age calculations.

Two conclusions can be made: 1) Benzene yields around 807%
do not result in major fractionation, and thus do not cause
appreciable errors in activity measurements, 2) The correction
for isotopic fractionation needed inthe activity measurement
will not change noticeably by using either the 613C from the
COy released from the sample in the first stage or the 813C of
the CO, evolved from the benzene by catalytic combustion.
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