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Morphology Controlled PA11 Bio-Alloys with Excellent Impact
Strength
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Toshiyuki Ario,” Osamu Kitou,” and Arimitsu Usuki'
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“Toyota Boshoku Corporation, 88 Kanayama, Kamekubi, Toyota, Aichi 470-0395, Japan
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ABSTRACT: Polyamide 11 (PA11), 100% biobased plastics,
and polypropylene (PP} were mixed with a reactive
compatibilizer, maleic anhydride modified emylmn-bulem
rubber copolymer (m-EBR), by a twin-screw extruder, and

and phology of resulting m;ccuo'n
molded PP.-"PAI] bio-alloys were imvestigated by flexural tests,
Charpy natched impact tests, “c Nm differential scanning
calorimetry, Xeray d ing electron
TICTOSCOPY, ion X-ray Py, trans-
mission electron microscopy, and atomic force microscopy. We
found that it possible to control the morphology of bioall
When the morphology of the bicalloy showed “salami”
structure, it achieved superior impact-resistance with high
flexural modulus. which are generally not accomplished at the
same time. The mechanical properties of the bioalloy were better than thnm: u{PP wh:rh was used in the car industry. When the
bicalloy had a nmo-szhnm structure, the impact strength was surpri phology observations revealed
that the neactive i were in the i b between a matrix :md a dwpcw.'d phisc and were in a dispersed
subdomain in the dliptlscd phase. Tht comp:lhhdrx:rs played a key role in improving impact strength. The bioally will be

exnectad to annly in the car inductry and ather areac
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Elastic Modulus of Single Cellulose Microfibrils from Tunicate Measured by Atomic Force

Microscopy
Shinichiro Iwamoto, Weihua Kai, Akira Isogai, and Tadahisa Iwata*
Department of Biomaterial Sciences, Graduate School of Agricultural and Life Sciences, The University of Tokyo, 1-1-1, Yayoi, Bunkyo-ku, Tokyo 113-8657,
Japan
Received May 6, 2009; Revised Manuscript Received July 13, 2009

The elastic modulus of single microfibrils from tunicate (Halocynthia papillosa) cellulose was measured by atomic force microscopy (AFM). Microfibrils with cross-sectional
dimensions 8 20 nm and several micrometers in length were obtained by oxidation of cellulose with 2,2,6,6-tetramethylpiperidine-1-oxyl radical (TEMPO) as a catalyst and
subsequent mechanical disintegration in water and by sulfuric acid hydrolysis. The nanocellulosic materials were deposited on a specially designed silicon wafer with grooves
227 nm in width, and a three-point bending test was applied to determine the elastic modulus using an AFM cantilever. The elastic moduli of single microfibrils prepared by
TEMPO-oxidation and acid hydrolysis were 145.2 ( 31.3 and 150.7 ( 28.8 GPa, respectively. The result showed that the experimentally determined modulus of the highly
crystalline tunicate microfibrils was in agreement with the elastic modulus of native cellulose crystals.
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