5 42 % 50 3 1) T & 3 B N A Vol.42, No.3 13
2014 4F 3 1 ENGINEERING PLASTICS APPLICATION Mar. 2014

d0i:10.3969/j.issn.1001-3539.2014.03.004

PVAL/ K FHEEE S IERFHF
RSB B BE R 2N

IHEE,FZRKNA
(FEE MO AR R R 5 TR B, 5 210037)

HEE : AR AR 2 BT B AL — SRR B0 T kR AR AR A 5 A2 15 nm, KE R UMK & KRG AR 4 4%
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Preparation of Composite Film of PVAL / CNF and Effect of Mercerization on Its Properties
Wang Haiying, Li Dagang
(Nanjing Forestry University, College of materials science and engineering, Nanjing 210037, China)

Abstract: Cellulose nanofiber (CNF) having a uniform width of 15 nm and a length of several micrometers corresponding
to a high aspect ratio was successfully obtained by using only one pass through the grinder treatment. CNF film (CNF-I film) was
prepared by filtration, and CNF-II film was prepared by further mercerization. After making PVAL / CNF-I and PVAL / CNF-II
composite film by impregnation with PVAL solution, the morphology feature, mechanical performance and thermal expansion
property of CNF-I, CNF-II film and PVAL / CNF composite film were characterized. The impact of mercerization on properties
of CNF film and PVAL / CNF composite film was studied. Field emission scanning electron microscopy observations show that
obtained CNF has unique web-like entangled structure with a uniform distribution and is densely combined with PVAL, showing
good interfacial bonding between CNF and PVAL. The tensile test explain that the tensile strength and Young’ s modulus of PVAL
/ CNF-I composite film is greatly improved, which is about twice as high as pure PVAL film. After mercerization, the elongation
at break of PVAL / CNF-II composite film is twice as high as that of PVAL / CNF-I composite film, showing higher toughness.
Thermomechanical analysis reveal that the coefficient of thermal expansions (CTE) of PVAL / CNF-I composite film is decreased
t0 20.5 x 10° K™, which is similar to the CTE of aluminum, corresponding to better dimensional stability, which could broaden its
processing and applications field.

Keywords: mercerization ; grinder ; cellulose nanofibers ; polyvinyl alcohol ; toughness ; thermomechanical analysis

V25 K B AR TE I REME P2 5 T & S0 s A CNF A & o Fe R AR s am B, 445 5 DX 4l o) 4 G
K, U\i%ﬁ)ﬁ*ﬂrqjﬁﬁﬂlﬁ]ﬂéﬁ?ﬁ% (CNF), #]  BIgn[ik 138 GPa, ) 1 H TR E SR 1T
PSRRI LA 5 LRI LS DU REAE C OIS * [E 5 HARREE LG T H (31170514,31370557), T4 A= S i J
B RS0k E‘Jﬁﬁﬁﬁ@)ﬁo CNF & A RSOk IR (2011320411011). 7T IR A i KelbSB-2E1T 1 (PAPD)

P TR AR R, A A 3 BB BEE A 25, BT TN R AT A AR
J7 1 DN B EGRE RS A 25 48 4 oK RUBE Y T Y CNF e F1 97 : 2014-01-06



杨超


14 TR

2014 4F 55 42 % 55 3

PEATRE AT i s g K P g L M VR A N
A B 2R R4 U ) L A T R R DA
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AL, CNF HEa A AR 12 MR A ikt Al
il it R0 R FH B UIAR G, BRI I & B DAk L T 4k
R A I P 04 5%, LAFR 98 FL I T 0 U
R W RS AU AR A 4
FRAR LAY CNF KL A a8, R AT R AEm A0 2
HIE AN A f B S5 A AR AR VE RE , T8 s HOE AL
MENERT AN S e e & S o TP S
1 KIeFERsy
1.1 EZR4M#

PVAL : Gohsenol™, ¥ AR, H AR & itk 24 T
N7 WAy i

CNF : [ i, #IH H A it FA Ky (K2R 0.3
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CNF-I I CNF-II i,

FE-SEM /3 #7: #| ] FE-SEM M ¢ CNF-I #l
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