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Properties of finish foil enhanced by quaternized nanocellulose

Wang Jin'* Long Ling' LiuRu' Yin Jiangping' Sun Yuhui'
(1. Research Institute of Wood Industry, Chinese Academy of Forestry, Beijing 100091, China;
2. Zhejiang Kingdecor Co., Ltd., Quzhou 324022, Zhejiang, China)

Abstract: [Objective] In order to solve the environmental problems such as formaldehyde release of
melamine-urea formaldehyde resin for finish foil, the technology research on preparation of formaldehyde-
free finish foil by formaldehyde-free water-based impregnating adhesive and coating was carried out.
[Method] Quaternized nanocellulose-modified waterborne acrylate emulsion was used as impregnating
adhesive to prepare impregnated paper, and rollers were used to apply acrylic paints on its surface to prepare
finish foil. X-ray photoelectron spectroscopy (XPS), thermogravimetric analyzer and mechanics test machine
were used to analyze the changes of surface chemical groups and element content, thermal stability and
tensile properties of finish foil. [Result] The results showed that the longitudinal tensile strength and
elongation at break of finish foil increased by 4.2 times and 3.2 times compared with base papers,

respectively. In addition, finish foil could be folded at any angle with excellent flexibility. The formaldehyde
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emission of finish foil was 0.12 mg/L, which met the requirement of formaldehyde emission value <

0.3 mg/L for F**** limit according to F star rating of Japanese standard. It refers to the strictest level of

formaldehyde emission tested by the desiccator method in the world. XPS analysis showed that the surface

chemical structure and element content of finish foil changed compared with base paper. The surface

hydrophobicity of finish foil was improved after being treated with acrylic adhesives and coating. From the

thermogravimetric analysis, finish foil showed a slight decrease in thermal stability compared with base

paper. In addition to surface abrasion resistance and hardness, the impact resistance, resistance to dry heat,

resistance to damp heat, water resistance and resistance to pollution corrosion of finish foil-topped panels all

met the requirements of GB/T 15102—2017 Surface decorated fiberboard and particleboard with paper

impregnated thermosetting resins and GB/T 37005—2018 Paint finishing wood-based panels.

[Conclusion] The finish foil enhanced by quaternized nanocellulose has good environmental and

mechanical properties.

Key words: quaternized nanocellulose; acrylate adhesive; performance enhancement; impregnated paper;

finish foil; formaldehyde emission
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Fig. 1 Preparation process diagram of pre-painted paper and pre-painted paper decorative panel samples
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¢ FIMA 4L Finish foil

F 1 RE. FURRKATHRANMIERE. A ARERE

Tab. 1 Tensile properties, water contact angle and formaldehyde emission of the base paper, impregnated paper and finish foil

BUsk s WK 2 s
He) Tensile strength/(kN-m™") Elongation at break/% 2 [ Bt £ RS
Type Surface contact angle/(°) Formaldehyde emission
yp AL T1A] N T e value/(mg-L™")
Longitudinal ~ Transverse Longitudinal Transverse
JFL4K Base paper 0.87 (4.18%) 0.57 (7.49%)  6.37 (6.35%) 24.40 (10.10%) ND 0.10
TR 4K Impregnated paper  3.52 (8.10%) 2.63 (8.47%)  28.83 (7.71%) 75.30 (12.29%) 71.37 0.10
TR Finish foil 3.64 (32.31%) 3.27(7.3%) 20.60 (53.07%) 88.67 (6.72%) 82.54 0.12

T AR AT T AR 7 ), M) 48 TR BT AR R T s 455 A BUEANR R S R B NDR R K O AR 58 eI, #8085 o ikl & .
Notes: longitudinal refers to the direction parallel to fiber length, and transverse refers to the direction perpendicular to fiber length. The values in
parentheses represent the coefficient of variation. ND indicates that the water has been completely absorbed by the base paper. Moreover, it cannot be

measured after stabilization.
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Tab. 2 Relative contents of different elements and C elements of base paper, impregnated paper and finish foil

JGE H /7 Lt Element percentage/%

Cls%rU&AH 1 43 b Deconvoluted Cls peak percentage/%

et
Type C 0 N Si Ti Cl Cc2 C3 C4 C5 C6
J 4% Base paper 4436 4839 130 4.85 1.09 28.57 42.54 11.41 0 0 17.49
TR E 4K Impregnated paper  78.15  19.94  1.33 0.39 0.20 67.74 15.52 0 5.29 11.44 0
FHRMIZELE Finish foil 62.12 2730  1.35 9.08 0.14 62.73 28.31 2.64 6.77 0 0
C—C/C—H
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Fig. 4 Cls peak splitting plot of base paper (a), impregnated paper (b) and finish foil (c)
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Tab.3 Surface properties of decorative panels with finish foil
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