
http://www.sciencedirect.com/science/journal/01448617
http://www.elsevier.com/locate/carbpol
http://dx.doi.org/10.1016/j.carbpol.2017.08.069
http://dx.doi.org/10.1016/j.carbpol.2017.08.069
mailto:xuyx@hsc.pku.edu.cn
mailto:dandan66x@126.com
mailto:hanjianmin@bjmu.edu.cn
mailto:yuanshenpo@163.com
mailto:hong196lin@sina.com
mailto:cz11@zips.uakron.edu
http://dx.doi.org/10.1016/j.carbpol.2017.08.069
http://crossmark.crossref.org/dialog/?doi=10.1016/j.carbpol.2017.08.069&domain=pdf












http://refhub.elsevier.com/S0144-8617(17)30945-1/sbref0005
http://refhub.elsevier.com/S0144-8617(17)30945-1/sbref0005
http://refhub.elsevier.com/S0144-8617(17)30945-1/sbref0005
http://refhub.elsevier.com/S0144-8617(17)30945-1/sbref0010
http://refhub.elsevier.com/S0144-8617(17)30945-1/sbref0010
http://refhub.elsevier.com/S0144-8617(17)30945-1/sbref0015
http://refhub.elsevier.com/S0144-8617(17)30945-1/sbref0015
http://refhub.elsevier.com/S0144-8617(17)30945-1/sbref0020
http://refhub.elsevier.com/S0144-8617(17)30945-1/sbref0020
http://refhub.elsevier.com/S0144-8617(17)30945-1/sbref0020
http://refhub.elsevier.com/S0144-8617(17)30945-1/sbref0025
http://refhub.elsevier.com/S0144-8617(17)30945-1/sbref0025
http://refhub.elsevier.com/S0144-8617(17)30945-1/sbref0025
http://refhub.elsevier.com/S0144-8617(17)30945-1/sbref0030
http://refhub.elsevier.com/S0144-8617(17)30945-1/sbref0030
http://refhub.elsevier.com/S0144-8617(17)30945-1/sbref0030
http://refhub.elsevier.com/S0144-8617(17)30945-1/sbref0035
http://refhub.elsevier.com/S0144-8617(17)30945-1/sbref0035
http://refhub.elsevier.com/S0144-8617(17)30945-1/sbref0035
http://refhub.elsevier.com/S0144-8617(17)30945-1/sbref0040
http://refhub.elsevier.com/S0144-8617(17)30945-1/sbref0040
http://refhub.elsevier.com/S0144-8617(17)30945-1/sbref0040
http://refhub.elsevier.com/S0144-8617(17)30945-1/sbref0045
http://refhub.elsevier.com/S0144-8617(17)30945-1/sbref0045
http://refhub.elsevier.com/S0144-8617(17)30945-1/sbref0050
http://refhub.elsevier.com/S0144-8617(17)30945-1/sbref0050
http://refhub.elsevier.com/S0144-8617(17)30945-1/sbref0050
http://refhub.elsevier.com/S0144-8617(17)30945-1/sbref0055
http://refhub.elsevier.com/S0144-8617(17)30945-1/sbref0055
http://refhub.elsevier.com/S0144-8617(17)30945-1/sbref0060
http://refhub.elsevier.com/S0144-8617(17)30945-1/sbref0060
http://refhub.elsevier.com/S0144-8617(17)30945-1/sbref0065
http://refhub.elsevier.com/S0144-8617(17)30945-1/sbref0070
http://refhub.elsevier.com/S0144-8617(17)30945-1/sbref0070
http://refhub.elsevier.com/S0144-8617(17)30945-1/sbref0070
http://refhub.elsevier.com/S0144-8617(17)30945-1/sbref0075
http://refhub.elsevier.com/S0144-8617(17)30945-1/sbref0080
http://refhub.elsevier.com/S0144-8617(17)30945-1/sbref0080
http://refhub.elsevier.com/S0144-8617(17)30945-1/sbref0085
http://refhub.elsevier.com/S0144-8617(17)30945-1/sbref0085
http://refhub.elsevier.com/S0144-8617(17)30945-1/sbref0085
http://refhub.elsevier.com/S0144-8617(17)30945-1/sbref0090
http://refhub.elsevier.com/S0144-8617(17)30945-1/sbref0090
http://refhub.elsevier.com/S0144-8617(17)30945-1/sbref0095
http://refhub.elsevier.com/S0144-8617(17)30945-1/sbref0095
http://refhub.elsevier.com/S0144-8617(17)30945-1/sbref0095
http://refhub.elsevier.com/S0144-8617(17)30945-1/sbref0100
http://refhub.elsevier.com/S0144-8617(17)30945-1/sbref0100
http://refhub.elsevier.com/S0144-8617(17)30945-1/sbref0100
http://refhub.elsevier.com/S0144-8617(17)30945-1/sbref0105
http://refhub.elsevier.com/S0144-8617(17)30945-1/sbref0105
http://refhub.elsevier.com/S0144-8617(17)30945-1/sbref0110
http://refhub.elsevier.com/S0144-8617(17)30945-1/sbref0110
http://refhub.elsevier.com/S0144-8617(17)30945-1/sbref0110
http://refhub.elsevier.com/S0144-8617(17)30945-1/sbref0115
http://refhub.elsevier.com/S0144-8617(17)30945-1/sbref0115
http://refhub.elsevier.com/S0144-8617(17)30945-1/sbref0115
http://refhub.elsevier.com/S0144-8617(17)30945-1/sbref0120
http://refhub.elsevier.com/S0144-8617(17)30945-1/sbref0120
http://refhub.elsevier.com/S0144-8617(17)30945-1/sbref0125
http://refhub.elsevier.com/S0144-8617(17)30945-1/sbref0125
http://refhub.elsevier.com/S0144-8617(17)30945-1/sbref0130
http://refhub.elsevier.com/S0144-8617(17)30945-1/sbref0130
http://refhub.elsevier.com/S0144-8617(17)30945-1/sbref0130
http://refhub.elsevier.com/S0144-8617(17)30945-1/sbref0135
http://refhub.elsevier.com/S0144-8617(17)30945-1/sbref0135
http://refhub.elsevier.com/S0144-8617(17)30945-1/sbref0135
http://refhub.elsevier.com/S0144-8617(17)30945-1/sbref0140
http://refhub.elsevier.com/S0144-8617(17)30945-1/sbref0140
http://refhub.elsevier.com/S0144-8617(17)30945-1/sbref0140

	�D�e�s�i�g�n� �a�n�d� �f�a�b�r�i�c�a�t�i�o�n� �o�f� �p�o�r�o�u�s� �c�h�i�t�o�s�a�n� �s�c�a�f�f�o�l�d�s� �w�i�t�h� �t�u�n�a�b�l�e� �s�t�r�u�c�t�u�r�e�s� �a�n�d� �m�e�c�h�a�n�i�c�a�l� �p�r�o�p�e�r�t�i�e�s
	�I�n�t�r�o�d�u�c�t�i�o�n
	�M�a�t�e�r�i�a�l� �a�n�d� �m�e�t�h�o�d�s
	�M�a�t�e�r�i�a�l�s
	�P�r�e�p�a�r�a�t�i�o�n� �o�f� �c�h�i�t�o�s�a�n� �s�c�a�f�f�o�l�d�s
	�S�t�r�u�c�t�u�r�e� �o�f� �c�h�i�t�o�s�a�n� �s�c�a�f�f�o�l�d�s
	�P�h�y�s�i�c�o�-�m�e�c�h�a�n�i�c�a�l� �c�h�a�r�a�c�t�e�r�i�z�a�t�i�o�n� �o�f� �c�h�i�t�o�s�a�n� �s�c�a�f�f�o�l�d�s
	�P�o�r�e� �d�i�a�m�e�t�e�r� �(�D�)� �a�n�d� �p�o�r�o�s�i�t�y� �(�P�)
	�Y�o�u�n�g�'�s� �m�o�d�u�l�u�s� �(�E�)

	�I�n�f�l�u�e�n�c�e� �o�f� �p�r�e�p�a�r�a�t�i�o�n� �c�o�n�d�i�t�i�o�n�s� �o�n� �c�h�i�t�o�s�a�n� �s�c�a�f�f�o�l�d�s
	�p�H�-�r�e�s�p�o�n�s�i�v�e� �p�r�o�p�e�r�t�i�e�s
	�C�y�t�o�t�o�x�i�c�i�t�y� �a�s�s�a�y�s
	�P�r�o�l�i�f�e�r�a�t�i�o�n� �a�n�d� �a�d�h�e�s�i�o�n� �o�f� �i�m�m�o�b�i�l�i�z�e�d� �c�e�l�l�s

	�R�e�s�u�l�t�s� �a�n�d� �d�i�s�c�u�s�s�i�o�n
	�F�a�b�r�i�c�a�t�i�o�n� �p�r�o�c�e�s�s� �o�f� �t�h�e� �c�h�i�t�o�s�a�n� �s�c�a�f�f�o�l�d�s
	�M�i�c�r�o�s�t�r�u�c�t�u�r�e� �o�f� �t�h�e� �c�h�i�t�o�s�a�n� �s�c�a�f�f�o�l�d�s
	�E�f�f�e�c�t� �o�f� �p�r�e�p�a�r�a�t�i�o�n� �c�o�n�d�i�t�i�o�n�s� �o�n� �s�c�a�f�f�o�l�d�-�I
	�E�f�f�e�c�t� �o�f� �p�r�e�p�a�r�a�t�i�o�n� �c�o�n�d�i�t�i�o�n�s� �o�n� �s�c�a�f�f�o�l�d�-�I�I
	�C�o�m�p�r�e�s�s�i�v�e� �r�a�t�i�o�s� �(�R� �v�a�l�u�e�)
	�C�o�n�c�e�n�t�r�a�t�i�o�n� �o�f� �N�a�O�H� �s�o�l�u�t�i�o�n
	�T�h�e� �o�r�i�g�i�n�a�l� �c�o�n�c�e�n�t�r�a�t�i�o�n� �o�f� �t�h�e� �c�h�i�t�o�s�a�n� �s�o�l�u�t�i�o�n
	�p�H�-�r�e�s�p�o�n�s�i�v�e� �p�r�o�p�e�r�t�i�e�s
	�I�n� �v�i�t�r�o� �c�y�t�o�t�o�x�i�c�i�t�y
	�C�e�l�l� �b�e�h�a�v�i�o�u�r� �o�f� �h�A�S�C�s


	�C�o�n�c�l�u�s�i�o�n�s
	�A�c�k�n�o�w�l�e�d�g�e�m�e�n�t
	�R�e�f�e�r�e�n�c�e�s




