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Abstract : The mechanical properties and morphologies of cellulose blends with two different additives
were compared. Poly (vinyl alcohol) (PVA) or ethylene glycol (EG) were used as additives in the formation
of cellulose blends through the solution blending. The properties of blends were varied with the additive
content in the polymer matrix. The ultimate tensile strength and initial modulus of the cellulose blends were
highest for a blend PVA content of 30 wi% and for a blend EG content of 10 wt%, respectively. Ternary
blended systems of composition of cellulose/PVA (70/30=w/w)/EG were also prepared by the solution
blending method with different EG contents. The mechanical properties of these systems were found to be
optimal for EG contents of up to 40 wt%. The mechanical properties of the cellulose ternary blend films
were superior to those of the cellulose binary blend films. The oxygen permeability transmission rate
(O:TR) monotonically decreased with increasing EG content in the ternary blend films. Overall, the
mechanical properties of the cellulose blend films were found to be better than those of pure cellulose films.
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Figure 1. XRD patterns of cellulose binary blend films,
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Figure 2. SEM photographs of (a) 0 wt% (pure cellulose), (b) 20 wt%, (c) 30 wt%, and (d) 40 wt% PVA in cellulose blend films.
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Figure 3. SEM photographs of (a) 0 wt% (pure cellulose), (b) 5 wt%, (c) 10 wt%, (d) 20 wt%, and (e) 30 wt% EG in cellulose blend films.
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Table 1. Tensile Properties of Cellulose Blend Films with Different Additives

Blend®(wt%) PVA - EG
Ult. Str.(MPa)  Ini. Mod(GPa) EB.(%)* Ult. Str.(MPa) Ini. Mod (GPa) EB.(%)

O(pure cellulose) 42 4.18 5 42 4.18 5
5 56 4.20 4
10 60 4.76 5 72 6.25 3
20 62 4,79 6 60 5.76 2
30 74 5.50 7 50 491 2
40 49 3.92 9

“Filler content in cellulose blend films. *Elongation percent at break.
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Figure 4. XRD patterns of cellulose/PVA/EG ternary blend films.
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Figure 5. SEM photographs of (a) 0 wt% (cellulose/PVA (70/ 30=w/w)), (b) 10 wt%, (c) 20 wt%, (d) 30 wt%, (e) 40 wt%, and ()

50 wt% EG in cellulose ternary blend films.
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Table 2. Tensile Mechanical Properties of Cellulose/PVA/EG
Blend Films

EG in cellulose blend® Ult. Str. Ini. Mod. EB.
(wt%) (MPa) (GPa) (%)

pure cellulose 42 418 5

0(pure cellulose/PVA blend)® 74 5.50 7

10 83 6.14 5

20 93 6.20 7

30 98 6.28 6

40 109 6.67 6

50 75 5.57 6

“Cellulose/PVA =70/30 (w/w).
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Table 3. Gas Permeabilities of Cellulose Blend Films

EG in cellulose blend” Film thickness 0, TR

(Wt%) (um) (cc/m?/day) HIF
pure cellulose 30 2394 1
O{pure cellulose/PVA blend)* 12 23.9 0.1
10 - - -
20 10 7.5 0.03
30 11 0.9 0
40 10 0.6 0
50 10 04 0

9Cellulose/PVA=70/30 (w/w). *Oxygen transmission rate. ‘Relative
permeability rate.

1.0
0.84
0.61
04

0.2

Relative permeability rate (7/F)

0.0
pure 0 10 20 30 40 50

cellulose EG contents in cellulose blend(wt%)

Figure 6. Oxygen transmission rate (O3 TR) patterns of cellulose/
PVA/EG ternary blend films.
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