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Changes in Properties and Surface FT-IR Spectra of Wood
Charcoal at Different Carbonization Temperatures™
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ABSTRACT

To analyze the changes in pH and elemental content ratio of wood charcoal and in FT-IR spec-
tra of their surfaces, wood charcoals carbonized from Pinus koraiensis were used. pHs of wood
charcoals carbonized from Pinus koraiensis at 300 and 400°C were 527 and 6.80, respectively,
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whereas they were between 925~1035 for the wood charcoals manufactured between 500~
900°C. From the changes in the elemental ratios of Pinus koraiensis wood charcoal by increasing
carbonization temperature, carbon (C) contents increased by elevating the carbonization temper-
ature with the decreasing in content ratios of O and H. The largest changes in the ratio was found
between the carbonization temperature 400 and 500°C. Ratios of C, O, H of the wood charcoal
manufactured at 300 and 400°C were 67.7, 289, 3.0% and 722, 249, 25%, respectively, while those
at 500~900°C were between 833~905, 13.6~90, 27~03%. The surface functional groups of Pinus
koraiensis wood charcoals were determined by comparison of FT-IR spectra of the wood powder
and the wood charcoal carbonized with the wood powder. The functional groups on the surface
of wood charcoals carbonized at 300 and 400°C were considered to be acidic groups like Lactone,
Lactol, Carboxylic acid, Carboxylic anhydride, whereas Pyrone types could be the major functional
groups for the wood charcoals carbonized hetween 500 and 900°C.

Keywords: wood charcoal, pH, elemental content ratio, surtace properties, FT-IR, Pinus koraiensis
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Fig. 2. Functional groups on the surface of carbonized materials (Boehm, 1994; 2002).

Table 1. Elemental content ratio of the wood charcoal manufactured from P. koraiensis.
Carbonization Temperature Elemental content ratio (%)

0 C O* H

300 6773 = 065 2888 + 071 299 -+ 059E-1
400 7221 £ 014 2485 + 015 249 + (050E-1
500 830 * 092 1356 + 094 271 £ 032E1
600 8364 + 037 9203 = 042 176 = 056E-1
700 8779 = 027 1106 £ 030 081 = 038E-1
800 9137 = 072 782 + 070 055 = 026E-1
900 9050 = 050 896 *+ 049 034 £ 021E1

O (%) = {100 — (H + C + N)} (%)
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Fig. 3. FT-IR spectra of wood and charcoal of P. koraiensis.
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Fig. 4. Enlarged partial (1100~2000 cm™) FT-IR spectra of the samples.
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