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Carbon Isotopic Ratios of Cellulose
Extracted from Sugi Tree (Cryptomeria japonica)

Hiroyuki KITAGAWA*

Stable carbon isotopic variations within an annual tree ring were determined for a Sug:
tree (Cryptomeria japonica) which was collected from the north flank of Mt. Amagi, Izu
Peninsula, Central Japan.

Cellulose from tree rings were purified by benzene-methanol and acetone extractions,
delignification by sodium chlorite (NaClO,), and alkali treatments. The purified cellulose
was combusted for 1 hour at 700°C in vycol tube (6 mm in outer diameter) with CuO as an
oxidization agent.

It is found that the carbon isotope ratio regularly varies within annual tree rings. 6%C
value of early wood is smaller than that of late wood amounting to 1.5 %o on the average.
Such a variational pattern of carbon isotope within an annual tree ring is similar to that
of carbon isotope in atmospheric CO, in the Tsukuba district which was reported by INOUE
and SUGIMURA (1985)., Such variations within an annual tree ring may be mainly
controlled by variation of atmospheric CQO,.
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BENZENE-METHANOL EXTRACTION
AND ACETONE EXTRACTION

1
l DELIGNIFICATION BY NaClO2 J——»LIGNIN

— SUBCOMPONENTS

II\LK]\LI (17.5% NaOH) TREATMENT I—' HEMICELLULOSE

CELLULOSE

Fig. 1. Preparation procedure of cellulose purifica-
tion from wood sample.
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Fig. 2. Relationship between CO, background and the amount of CuQ used.

CELLULOSE‘

Putting into Vycol tube(l3cm X 6mm) sealed at one end
and heated at 900°C for 1 hour prior to use
[
Evacvating on a vacuum line(5X10-3torr) and sealing
the Vycol tube by a propane-oxygen torch
{
IHeating in an electronic furnace for 1 hour at 700°C l
I
Introducing the COj gas evolved into inlet system
using cracker
I
IIsotopic measurement]

Fig. 3. Preparation procedure of cellulose combus-
tion method.
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Fig. 4. Relationship between &"C value and sample size of the commercial cellulose.
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Fig. 5. ¢%C variations within annual tree rings of Sugi which had grown on the north flank

of Mt. Amagi,
and late wood,
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Izu Peninsula, Central Japan.

Open and shaded parts indicate the early wood

respectively. Arrow shows the average of an annual tree ring.
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