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Introduction

 Conventional wood adhesives (e.g., UF, MUF, phenolic resins) offer strong bonding but release harmful formaldehyde,
raising environmental and health concerns. Bio-based alternatives like carboxymethylcellulose (CMC) and Hydroxypropyl
Methyl Cellulose (HPMC) are biodegradable, renewable, and can be chemically modified for improved adhesion.

« Citric acid (CA) Is used as a green crosslinker to enhance bonding via esterification; this study examines how olecular
weight and substitution degree affect adhesion to wood.
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This study aimed to explain the performance of cellulose-based wood adhesives including the different cellulose derivatives
high-viscosity carboxymethyl cellulose (H-CMC), low-viscosity carboxymethyl cellulose (L-CMC), high-viscosity hydroxypropyl
methylcellulose (H-HPMC), and low-viscosity hydroxypropyl methylcellulose (L-HPMC) by systematically investigating effects of

molecular weight, degree of substitution, and free —OH content. By controlling viscosity, the study highlights how higher MW
and moderate DS which lead to higher free —OH content and stronger polymer—substrate interactions — play a more dominant
role In Improving shear strength.
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