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Abstract
UV absorption coating is an important function material, which can protect the substrates from photoaging. In this work, 
a class of sustainable UV-absorbent copolymers derived from ethyl cellulose (EC), fatty acid and rosin were prepared by a 
combination of atom transfer radical polymerization (ATRP) and click chemistry. To fulfill this strategy, the pendant azides 
were first attached onto the backbone of EC. Then, ATRP was applied to fabricate well-defined poly(lauryl methacrylate) 
(PLMA) bearing terminal alkynes. Finally, click chemistry between the pendant azides in EC and the alkynes in PLMA as 
well as in rosin esters (DAPE), was performed to achieve the cellulose-rosin graft copolymers (EC-(g-DAPE)-g-PLMA) with 
UV absorption property. The chemical structure of cellulose-rosin graft copolymers was confirmed by FTIR, 1H NMR and 
GPC. Thermodynamic performance analysis indicated that these EC-rosin graft copolymers showed better thermal stability 
than EC. Due to the synergistic hydrophobic interaction of rosin and the hydrophobic lauryl groups in PLMA, these graft 
copolymers showed excellent hydrophobic property, and the static contact angles were all above 90°. In addition, all the 
EC-rosin graft copolymers showed outstanding and stable UV absorption capability, and maintained excellent UV absorp-
tion capability after continuous UV-irradiation for 1 h or being heated to 100 °C for 0.5 h, which had potential application 
in UV absorption materials.
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Introduction

With the increasing concern on depletion of fossil oil and 
environment pollution, the demand for preparing sustainable 
materials has driven biomass research to a new level. It has 
been increasingly recognized that the utilization biomass 
resource could enhance sustainability, reduce carbon emis-
sions, and curtail the undesirable impact on environment 

[1–3]. A variety of biomass resources such as cellulose, 
lignin, fatty acid, furfural, rosin, starch, etc., have been 
reported to prepare functional polymers [4–6]. Cellulose is 
the most abundant biomass resource consisting of a linear 
chain of several hundred to over ten thousand β(1–4) linked 
d-glucose units [7]. Cellulose has been widely applied for 
the preparation of cellulose graft copolymers, in which the 
cellulose could act as a rigid backbone to reinforce the soft 
side chain copolymer matrix [8]. Ethyl cellulose (EC) is a 
commercial cellulose derivative that can dissolve in many 
common organic solvents such as THF, which provides a 
great convenience for grafting copolymers from the EC 
backbone [9].

UV absorption coating as a kind of function materi-
als could protect the substrates from the UV photoaging. 
In general, the UV absorption materials were composed 
of inorganic nanoparticles such as ZnO or  TiO2 [10–12]. 
Although these UV absorption materials based on inor-
ganic nanoparticles show several advantages, but they still 
create health and environmental concerns [13]. Recently, 
a wider variety of biomass resources including rosin [14], 
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