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Preparation and properties of directionally reconstituted

bamboo cellulose fiber/phenolic resin composites

LIZe, HE Wen', QIANG Han , WANG Rui, GUO Zhihao , GUO Feiyu, CAO Jizhou, LU Mengting
(College of Materials Science and Engineering, Nanjing Forestry University, Nanjing 210037, China)

Abstract: Bamboo cellulose fiber was prepared via deligninfied treatment at different times, then was impreg-
nated with phenolic resin, finally was fabricated into the directionally reconstituted bamboo cellulose fiber/phen-
olic resin composites (DBSP) under hot pressing. SEM, FTIR, and XRD tests indicate that with the increase of delign-
infication time, the lignin content gradually decreases, the crystallinity of cellulose gradually increases, and the
bamboo cell wall also becomes thinner, finally the bamboo cell wall is separated into micron-scale oriented bam-
boo cellulose fibers. Moreover, the performance tests display that the mechanical strength, water absorption and di-
mensional stability of DBSP are significantly improved with the increase of deligninfication time. Among them, DB-
SP (6 h) shows excellent comprehensive performance, in which the tensile strength and modulus of rapture are up
to 254.3 MPa and 176.8 MPa, respectively; the water absorption of 24 h is decreased to 5.83%, and the absorbing wa-
ter thickness and width expansion rate are 2.28% and 0.76%, respectively. Therefore, as a kind of high-performance
bamboo orientation recombined composites, it could be widely used in wind tur-bine blades, automotive body and
other fields.

Keywords: bamboo cellulose fiber; orientation recombination; phenolic resin; deligninfication treatment;

mechanical properties
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Table1 Directionally reconstituted bamboo cellulose fiber

(DBS) and directionally reconstituted bamboo cellulose
fiber/phenolic resin composites (DBSP) sample name

Deligninfication time/h DBS DBSP
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Fig.1 SEM micrographs of bamboo splint (BS) and all decanted bamboo strip (DBS) specimens on the cross sections and longitudinal sections

((a), (f) SEM micrographs of BS on the cross sections and longitudinal sections; (b)-(e) SEM micrographs of DBS,, DBS,, DBS; and DBSg on the cross
sections; (g)-(j) DBS,, DBS,, DBS; and DBS; on the longitudinal sections)
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Table 2 Effect of delignification treatment of bamboo strips
on chemical composition

Sample Hemicellulose/wt%  Cellulose/wt%  Lignin/wt%

BS 20.56 55.85 22.27
DBS, 16.98 70.08 11.32
DBS, 11.33 78.47 8.28
DBS; 10.63 85.48 1.02
DBS; 9.16 89.66 0.05
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Table 3 Crystallinity of BS and DBS

Sample Relative crystallinity/%
BS 53.99
DBS, 54.64
DBS, 57.88
DBS, 58.22
DBS, 57.66
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Fig.4 Microstructures of the cross section of the bamboo splint/phenolic resin composites (BSP) and DBSP specimens

((a) Microstructure of the BSP specimen on the cross section; (b)-(e) Physical pictures and the microstructures of
DBSP,, DBSP,, DBSP; and DBSPg with the magnification of 400 times and 2000 times)
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