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Preparation and characterization of nanocellulose
crystals from Luffa sponge

WU Qiao-mei, CHEN Si-yuan,CHEN Yan-dan

(College o f Materials Engineering s Fujian Agriculture and Forestry University , Fuzhou,Fujian 350002, China)

Abstract: [Objective] Taking advantage of the inherent excellent biological and physico-chemical char-
acteristics of waste Luf fa sponge,nanocellulose crystals (NCC) were prepared and characterization to im-
prove the comprehensive utilization of Lu f fa sponge. [Method) Lu f fa cellulose fibers were purified and i-
solated via subsequent treatment using KOH and NaClO, , followed by a fiber morphology analysis using
Morfi Compact equipment. Lu f fa sponge nanocellulose crystals (L.-NCC) were prepared using the ultra-
sound assisted sulfuric acid hydrolysis method. Then, the morphological, physical and surface chemical
properties of the prepared nanocellulose crystals were investigated. [Result) Lu f fa cellulose fibers with a
fiber curl degree of 6. 8% .an average width of 26. 4 ym and a weight average length of 0. 893 nm were puri-
fied. The diameter, length, Zeta potential,and crystallinity index of obtained L-NCC were around 10 nm,
200—400 nm,—15.1 mV,and 63. 3%, respectively. [Conclusion) Luffa cellulose fibers were potentially
suitable for pulping. Rod-like Lu f fa sponge nanocellulose crystals could be used as desirable green nanom-
eter reinforcement. The Luffa sponge nanocellulose foams obtained through freeze-drying of Luf fa

sponge nanocellulose suspensions showed favorable thermal insulation performance.
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Chemical composition of Luf fa sponges
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Fig. 3 TEM image of L-NCC

Bl 4 mHRA AR L-NCC i ikik g &
Fig.4 Morphology of light white sponge-like L.-NCC foam

* 2 L-NCCHISHIEREDH
Table 2 Analysis of the thermal conductivity of L-NCC

W 5 FHE C AL om  GRRE/W- m 1 K ) BH/ K- W D
Test No. Average temperature Sample thick Heat conductivity coefficient Thermal resistance
1 11.8 1. 339 0. 086 0.156
2 24.0 1. 339 0. 094 0.143
3 30.1 1. 339 0.097 0.138
4 41.6 1. 339 0.105 0.127
5 51.1 1. 339 0.112 0.119
6 60. 7 1. 339 0.119 0.112
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