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Preparation Process Optimization and Characterization of Carboxymethyl
Pine Cellulose with High Degree of Substitution

ZHANG Ling-ling , ZHANG Jun-yi, ZHOU Nai-feng
(Key Laboratory of Advanced Textile Materials and Manufacturing Technology, Ministry of Education,
Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: This study prepares carboxymethyl pine cellulose with high degree of substitution with pine
cellulose as raw material and sodium chloroacetate as etherifying agent with the method of alkali adding for
twice in concentrated alkaline pretreatment and etherifying process, optimizes reaction conditions with the
method of single factor experiment and discusses the influence of alkali concentration, temperature, pro-
cessing time, solid-to-liquid ratio and dosage of etherifying agent in concentrated alkaline pretreatment and
etherifying stages on the degree of substitution of products. The result shows that the optimal preparation
process is as below: concentrated alkaline pretreatment; NaOH mass fraction 40%, solid-to-liquid ratio
1 g: 35 mL, temperature 30°C, time 1.5 h; etherifying stage: NaOH dosage 2 g, sodium chloroacetate
dosage 4. 3 g, solid-to-liquid ratio 1 g * 20 mL. Alkaline agent of 50% mass fraction and sodium chloroace-
tate of 70% mass fraction added in the first stage, temperature 35°C and time 1. 5 h; residual alkaline agent
and etherifying agent added in the second stage, temperature 75°C and time 2 h. This study prepares car-
boxymethyl pine cellulose with the degree of substitution up to 1. 237 under such conditions and characteri-
zes the product structure with infrared spectroscopy and XRD.

Key words: carboxymethyl cellulose; etherification; degree of substitution; process optimization
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