Chemical Structure and Ammonia Adsorption
Ability of Todomatsu (Abies sachalinensis Masters) Wood
Carbonized in Nitrogen and Air Atmospheres

Sensho HONMA YaekoSANO
MinoruKUBOTA Katsuo UMEHARA Katsumi KOMAZAWA

Cellulose and fibers of todomatsu wood were carbonized at 250-400  for 2 hours in either an
air or a nitrogen atmosphere. The relationships between the carbonization condition of the charcoal
and its adsorption behavior and chemical structure were investigated. The results obtained were
asfollows:

(1) Charcoal of todomatsu wood and cellulose made in air adsorbed noticeably higher amounts
of gaseous ammonia and alkali (agueous) than charcoal made in nitrogen. The optimum temperature
of carbonization for todomatsu wood and cellulose was around 300  in air, when judged from the
ability to adsorb alkali and ammonia.

(2) Theinfrared spectrum of todomatsu wood and cellulose charcoal suggested that noticeably
higher amounts of carboxylic and lacton groups were formed in charcoal made in air.

(3) Charcoal made from todomatsu wood and cellulose in air had higher H and O contents and
lower C content. It can be assumed that dehydration, dehydrogenation and carboxylation occurred
below 300 inair.

(4) Charcoal from cellulose showed behavior similar to charcoal from todomatsu wood.

These results lead to the conclusion that carbonization of wood in air is effective for formation
of acidic groups and for preparation of an ammonia adsorbent, and that the reaction is mainly
based on pyrolysis of cellulose.
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Fig. 1. Van Krevelen diagram of todomatsu wood
charcoal and cellulose charcoal.
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Fig. 2. Relationship between heating temperature and amount of NaOH and NaHCOs adsorption of
todomatsu wood charcoal and cellulose charcoal.
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Fig. 3. FT-IR spectra of todomatsu wood charcoal.
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Fig. 4. Adsorption isotherms of ammonia on
todomatsu wood charcoal.
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