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Abstract: Carboxymethyl lignin (CML) as an adsorbent was synthesized via caboxymethylation using an irradiated lig-
nin at dose of 300 kGy. FTIR and NMR spectroscopy were utilized to confirm the structural change of lignin by an elec-
tron beam. The successful introduction of carboxylic acid group into the lignin surface was confirmed by FTIR.
Potentiometric titration method was examined to determine the degree of substitution (DS) of carboxylic acid group of
lignin surface. The results indicated that the degree of substitution in the prepared CML increases to the use of an irra-
diated lignin. Zeta potential and adsorption rate were utilized to characterize the surface activity and adsorption properties

of prepared CML.
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Figure 1. FTIR spectra of original and irradiated lignin at various
doses.
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Figure 5. FTIR spectra of CML: original and irradiated lignin at
300 kGy.
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Figure 6. Effects of CAA on DS of CML.
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Table 1. Effects of Mono-chloroacetic Acid and 30% NaOH on the Degree of Substitution of Carboxymethyl Lignin with

Irradiated Lignin at 300 kGy

NaOH(mL)
CAA(g) 23 25 27 29 31
8 -4 0.47 0.51 0.45 -
10 - 0.49 0.53 0.47 -
12 0.44 0.46 0.60 0.49 0.41
14 - 0.44 0.50 0.53 -
16 - 0.43 0.45 0.50 -

“Do not experiment.
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