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Abstract

This research aims to study the physical and chemical properties of activated carbon
derived from carbonized Tanaka wood that has been activated with phosphoric acid. The
results indicate that the activation with phosphoric acid at a ratio of charcoal (¢) to
phosphoric acid (mL) of 1:3 at 700 °C for 1 hr. has the maximum adsorption of iodine and
methylene blue of 650.14 + 47.21 and 71.63 + 47.21 mg/g, respectively. The study of the
physical and chemical characteristics found that the carbonized charcoal from Tanaka wood
consists of elemental compositions of calcium (54.05% wt.), potassium (21.22% wt.),
phosphorus (9.49% wt.), and magnesium (6.38% wt.). The zeta potential on the surface
charge at pH 7 is negative (-34.17). The functional groups found in the carbonized charcoal
and activated carbon from Tanaka wood include O-H, C-H, C=C, and C=C (Aromatic), that are
similar the functional groups of commercial-grade activated carbon. Moreover, the activated
carbon from Tanaka wood and commercial-grade activated carbon exhibit statistically
identical efficiency in methylene blue absorption (P>.05). Therefore, Tanaka wood has the
potential to be further developed into quality activated carbon, which can add value to the

products and reduce the import of activated carbon from abroad.
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(b)

Figure 1. Appearance of Thanaka wood (a), carbonized charcoal (b), and activated carbon (c)

Table 1. Element composition (%owt.) of Thanaka wood carbonized charcoal using XRF

Component %wt.
Ca 54.05

K 21.22

P 9.49

Mg 6.38

Si 0.22

nsAnunanzimanzaalunsaanaduiuiudanliniuinnavesgumgiilunmsminszdudiy
fusiudronisagadulalefuuazsiuugludi
nansiseNufuiudanlimmnmiiiunsasusluedusieismsnsedusionse
vloame3nidunan 1 $2lus uazwnseduiionmad 500, 700 wag 800°C Afdernsgadulelofiu
uazlufidnug wansdy Figure 2 wuindlafingumgdlunisnseduasyiliagadulelefufiuiy
duieiuansgedusiiduugludidomnnaugangilunsnssduasyinlignusuaidn
sawdmnaeidugnguruinanatsuazyuinlug uazainnnsindagnsuvuiaidnuisdiugnimn i
na1eLdugnguILIANG1e (Sun and Jiang, 2010) Fau anunsaasulddngamgifumunzanly
nsnsedu Ae 700°C 1 esannliAinisgadulelofunasiufiduuggaiis 650.14+47.21 uas

94.96+2.02 mg/g MuEIRY uazilAliunne1amneada (P>.05) Ngamgiilunisminseaui 800 °C
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Figure 2. Effect of activated temperature on iodine and methylene blue adsorption capacity
of Thanaka wood activated carbon (Different letters indicate statistically significant

differences (P<.05))
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Figure 3. Effect of activated time in furnace on iodine and methylene blue adsorption capacity
of Thanaka wood activated carbon (Different letters indicate statistically significant

differences (P<.05))
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Figure 4. Comparison of the properties to commercial activated carbon (Same * symbol

indicates not statistically significant differences (P>.05))
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Figure 5. FTIR spectra of carbonized charcoal, Thanaka wood and commercial activated

carbons
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Figure 6. The Zeta potential of the commercial activated carbon, carbonized charcoal and
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