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Fig.10. Experimental data and fitted curve for the degradation of Bioplastic specimens with different percentages of
cellulose (W50% wt cellulose, a 60% wt cellulose and #®70% wt cellulose)
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Tablel- Estimationof degradation parameters for bioplastics made with different percentages of cellulose
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Weight percentage of cellulose (%) (%)  (hr™) (R?)
70 2486 35.52 0.153 0.97
60 30.36 37.15 0.141 0.98
50 36.34 37.20 0.139 0.97

oS plSoiunl p yiidiy D o i liEl ]y el g (iiiS Jade
2S5 s )3 g Jol 200 3,8 Lol & by s g
sdnlio YA/YY MPa 4 324Y/:Y MPa g & (gl GUIL
Holw slads s plos )0 oy GLII 0,8 d8lsl b puioan .0
Sleslawl cdls o (5ol58l pl il o ilisl Job ialidl dus p
(sl BLI clls 3 9 il VY :80ke jobay (gl LI
Oliwe oy b o )58l AL oy s 4y Cans ply VIV
GBI 4Bl @S 5 oo 359 70+ s 3 b il o
Gy a0 s s sdalie 700/ (e 4 g (1St
b oyl ol (65 Agund MiduwsS AneSll 51 ) L Siiwdl g
9 e gloj 3 U B godle e sk (559 20> JRIEIL
2 e 53d Aol e Lol Wl oo RS %0 o p ks 4 jo0
ol azdyS y1as 13 Jue Cpiomen .l o Giulj8l 4S5

Fobo (35 2oy GBI Sl i ol 4 s
oLS Jhe gk 425 9 she gloj S JB osle i
b o Gilidl aesls 31 3 dles ad 430 e o Lol WL 0
Cd)S 4 ol oo otel Cand VU e culys 4 a2 L
5> 83 olS Jala J 028k Smadly 5 v 25 S, o5
P P

(S 5 o
S8 Eldsoyd 1D puS oSl ond ags ol yimgh opl )
olKod Kl ool b g b bglste JgpunlS L Z0+ o 78+ Y-
A e A Suwdbgn Olxdo (B S g (Sdgyln iy
83 4y Loyd ol (gl (alb GLI 5l dacSawge Cougds jolais

(RP=0.97) w3 (35lp il slaosly j3 ogs 4 (V abaily)

Slmogas 4 o1 U 5w eoliul (clais, o (lass JSs
Ol s .85 18 bl )90 b Sodlg (died g (S
Oriorod g (hed g (kS plSotiol doyd B a8 aslsl o

&l

1. Amini, S. R., and A. Ghazanfari. 2011. Optimization of eliminating date palm fibers lignin with the
level of response and thedesired function. Separate Scienceand Engineering 3: 105-114. (In Farsi).

2.  ASTM International. 2002. Standard test for flexural properties of unreinforced and reinforced plastics
and electrical insulating materials. Annual book of ASTM standards, 146-151.

3. Blummel, M., and E. R. Orskov. 1993. Comparison of in vitro gas production and nylon bag
degradability of roughages in predicting feed intake in cattle. Animal Feed Scienceand Technology 40:
109-119.

4. Brigada, A.' L. S., V. M. A. Calado, L. R. B. Goncalves, and M. A. Z. Coelho. 2010. Effect of chemical
treatment on properties of green coconut fiber. Carbohydrate Polymer 79: 1119-1125.

5. Detroy R. W., L. A. Lindenfelser, S. Sommer, and W. L. Orton. 1981. Bioconversion of wheat straw
to ethanol: chemical modification, enzymatic hydrolysis and fermentation. Biotechnology and
Bioengineering 23: 1527-1535.

6. Ghafarzadeh, H., and A. Ghazanfari. 2010. Comparing four methods for purifying date fibers for
reinforcement purposes in biocomposites. Separate Scienceand Engineering 2: 105-114. (In Farsi).

7. Ghazanfari A., S. Emami, S. Panigrahi, and L. G. Tabil. 2008. Thermal and mechanical properties of
blends and composites from HDPE and date pits particles. Composite Material 42: 77-90.

8. Jensen, A., and H. H. Chenoweth. 1975. Applied Strength of Materials, McGraw-Hill, Blacklick,
Ohio, U.S.A.

9. Liu W., A. K. Mohanty, P. Askeland, M. Misra, and L. T. Drzal. 2005. Green composites from soy
based plastic and pineapple leaf fiber: Fabrication and properties evaluation. Polymer 46:2710-21.

10. Mohanty A. K., P. Tummala, W. Liu, M. Misra, and L. T. Drzal. 2005. Injection molded



Y4

Sl g (A T g (SilSo Cluogas (o)

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

biocomposites from soy protein based bioplastic and short industrial hemp fiber. Polymer
Environment 13:279-85.

Omrani, H. 2012. Assessing mechanical and degradation properties of bioplastics made from wheat
flour and wheat straw cellulose reinforced with date palm fibers. M.S. Thesis, Shahid Bahonar
University of Kerman, Faculty of Agricultural Engineering, Department of Mechanics of Agricultural
Machinery, Kerman, Iran. (In Farsi).

Omrani, H., and A. Ghazanfari. 2011. Assessing the mechanical properties of biocomposites made
from saw dusts. 1™ National Conference of Agricultural wastes and Natural Resources: Challenges and
Solutions, Gilan, Rasht, Iran. (In Farsi).

Orskov, E. R., and I. McDonald. 1979. The estimation of protein degradability in the rumen from
incubation measurements according to the rate of passage. Agricultural Science, Cambridge 92:449-
503.

Salamatdoust, R., M. Chamani, A. A. Sadeghi, and A. M. Aghazadeh. 2009. Determination of
degradability of treated soybean meal and its proteins fractions. African Journal of Biotechnology 8:
098-102.

Shakeri, A. R., and A. Omidvar. 2005. Investigation on the effect of type, quantity and size of straw
particles on the mechanical properties of crops straw-high density polyethylene composites. Iranian
Polymer Science and Technology 119: 301-308. (In Farsi).

Singh, S., A. K. Mohanty, T. Sugie, Y. Takai, and H. Hamada. 2008. Renewable resource based
biocomposites from natural fiber and polyhydroxybutyrate-co-valerate (PHBV) bioplastic, Part A.
Composite 39: 875-886.

Siracusa, V., P. Rocculi, S. Romani, and M. Dalla Rosa. 2008. Biodegradable polymers for food
packaging: a review. Trend in Food Science and Technology 19: 634-643.

Sun, Y., and J. Cheng. 2002. Hydrolysis of lignocellulosic materials for ethanol production: a review.
Bioresource Technology 83:1-11.

Tummala P., W. Liu, L. T. Drzal, A. K. Mohanty, and M. Misra. 2006. Influence of plasticizers on
thermal and mechanical properties and morphology of soy-based bioplastics. Industrial Engineering
Chemistry Resource 45: 7491-7496.

Wanjun, L., A. K. Mohanty, P. Askelanda, L. T. Drzal, and M. Misra. 2007. Influence of processing
methods and fiber length on physical properties of kenaf fiber reinforced soy based biocomposites.
Composite 38: 352-359.

Wanjun, L., A. K. Mohanty, P.Askelanda, L. T. Drzal, and M. Misra. 2004. Influence of fiber surface
treatment on properties of Indian grass. fiber reinforced soy protein based biocomposites. Polymer 45:
7589-7596.

Zare, A., A. Ghazanfari, H. Hashemi pour. 2010. The effect of eliminating lignin on physical,
mechanical and chemical characteristics. Separate Science and Engineering 2: 69-76. (In Farsi).
Zuluaga, R., J. L. Pataux, J. Cruz, J. Valez, I. Mondragon, and P. Ganan. 2008. Cellulose microfibers
from banana rachis: Effect of alkaline treatments on structural and morphological features.
Carbohydrate Polymer, 79: 1108-1114.



