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Abstract
The study reports on the preparation of cellulose nanocrystals (CNCs) from wastepaper, as an
environmental friendly approach of source material, which can be a high availability and low-cost
precursor for cellulose nanomaterial processing. Alkali and bleaching treatments were employed for
the extraction of cellulose particles followed by controlled-conditions of acid hydrolysis for the
isolation of CNCs. Attenuated total reflectance Fourier Transform Infrared (ATR FTIR) spectroscopy was
used to analyze the cellulose particles extracted while Transmission electron microscopy images
confirmed the presence of CNCs. The diameters of CNCs are in the range of 3-10 nm with a length of
100-300 nm while a crystallinity index of 75.9% was determined from X-ray diffraction analysis. The
synthesis of this high aspect ratio of CNCs paves the way toward alternative reuse of wastepaper in the
production of CNCs. (C) 2014 Elsevier Ltd. All rights reserved.

Funding agency

4F234Fundamental Research Grant Scheme, Ministry of Education, Malaysia

Universiti Teknologi Malaysia

See more data fields

Funding agency Grant number

Full text at publisher Export Add To Marked List of 31

25

brought to you by COREView metadata, citation and similar papers at core.ac.uk

provided by The International Islamic University Malaysia Repository

https://core.ac.uk/display/388346717?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
https://www-webofscience-com.ezaccess.library.uitm.edu.my/wos/
https://www-webofscience-com.ezaccess.library.uitm.edu.my/wos/woscc/basic-search
https://www-webofscience-com.ezaccess.library.uitm.edu.my/wos/woscc/summary/0e51d3f1-f412-488b-9662-cea0ddb4ba7b-09518a66/relevance/1
https://www-webofscience-com.ezaccess.library.uitm.edu.my/wos/author/record/9739562
https://www-webofscience-com.ezaccess.library.uitm.edu.my/wos/author/record/32222885
https://www-webofscience-com.ezaccess.library.uitm.edu.my/wos/author/record/2217402
https://www-webofscience-com.ezaccess.library.uitm.edu.my/wos/author/record/295166
https://www-webofscience-com.ezaccess.library.uitm.edu.my/wos/author/record/1043545
https://www-webofscience-com.ezaccess.library.uitm.edu.my/wos/author/record/1504107
https://www-webofscience-com.ezaccess.library.uitm.edu.my/wos/woscc/general-summary?queryJson=%5B%7B%22rowBoolean%22:null,%22rowField%22:%22AK%22,%22rowText%22:%22%5C%22Cellulose%5C%22%22%7D%5D&eventMode=oneClickSearch
https://www-webofscience-com.ezaccess.library.uitm.edu.my/wos/woscc/general-summary?queryJson=%5B%7B%22rowBoolean%22:null,%22rowField%22:%22AK%22,%22rowText%22:%22%5C%22Cellulose%20nanocrystals%5C%22%22%7D%5D&eventMode=oneClickSearch
https://www-webofscience-com.ezaccess.library.uitm.edu.my/wos/woscc/general-summary?queryJson=%5B%7B%22rowBoolean%22:null,%22rowField%22:%22AK%22,%22rowText%22:%22%5C%22Wastepaper%5C%22%22%7D%5D&eventMode=oneClickSearch
https://www-webofscience-com.ezaccess.library.uitm.edu.my/wos/woscc/general-summary?queryJson=%5B%7B%22rowBoolean%22:null,%22rowField%22:%22AK%22,%22rowText%22:%22%5C%22Nanomaterials%5C%22%22%7D%5D&eventMode=oneClickSearch
https://www-webofscience-com.ezaccess.library.uitm.edu.my/wos/woscc/general-summary?queryJson=%5B%7B%22rowBoolean%22:null,%22rowField%22:%22KP%22,%22rowText%22:%22%5C%22WHISKERS%5C%22%22%7D%5D&eventMode=oneClickSearch
https://www-webofscience-com.ezaccess.library.uitm.edu.my/wos/woscc/general-summary?queryJson=%5B%7B%22rowBoolean%22:null,%22rowField%22:%22KP%22,%22rowText%22:%22%5C%22BEHAVIOR%5C%22%22%7D%5D&eventMode=oneClickSearch
https://www-webofscience-com.ezaccess.library.uitm.edu.my/wos/woscc/general-summary?queryJson=%5B%7B%22rowBoolean%22:null,%22rowField%22:%22KP%22,%22rowText%22:%22%5C%22FIBERS%5C%22%22%7D%5D&eventMode=oneClickSearch
https://www-webofscience-com.ezaccess.library.uitm.edu.my/wos/woscc/general-summary?queryJson=%5B%7B%22rowBoolean%22:null,%22rowField%22:%22KP%22,%22rowText%22:%22%5C%22ACID%5C%22%22%7D%5D&eventMode=oneClickSearch
mailto:zaiton@kimia.fs.utm.my
https://www-webofscience-com.ezaccess.library.uitm.edu.my/wos/woscc/citing-summary/WOS:000348259900024?from=woscc&type=colluid
https://www-webofscience-com.ezaccess.library.uitm.edu.my/wos/alldb/citing-summary/WOS:000348259900024?from=woscc&type=colluid
https://www-webofscience-com.ezaccess.library.uitm.edu.my/wos/woscc/related-records-summary/WOS:000348259900024?from=woscc&type=colluid
https://www-webofscience-com.ezaccess.library.uitm.edu.my/wos/woscc/full-record/WOS:000364255800004
https://www-webofscience-com.ezaccess.library.uitm.edu.my/wos/woscc/full-record/WOS:000466253000065
https://www-webofscience-com.ezaccess.library.uitm.edu.my/wos/woscc/full-record/WOS:000354193000023
https://www-webofscience-com.ezaccess.library.uitm.edu.my/wos/woscc/full-record/WOS:000464112700038
https://www-webofscience-com.ezaccess.library.uitm.edu.my/wos/woscc/full-record/WOS:000477788700002
https://www-webofscience-com.ezaccess.library.uitm.edu.my/wos/woscc/summary/3c4e50ad-836f-4b5f-acf5-0aec9859b068-09518b2a/relevance/1
https://www-webofscience-com.ezaccess.library.uitm.edu.my/wos/alldb/full-record/WOS:000641612900002
https://www-webofscience-com.ezaccess.library.uitm.edu.my/wos/woscc/basic-search
https://www-webofscience-com.ezaccess.library.uitm.edu.my/wos/alldb/marked-summary
https://www-webofscience-com.ezaccess.library.uitm.edu.my/wos/history
https://www-webofscience-com.ezaccess.library.uitm.edu.my/wos/alerts
https://gateway-webofknowledge-com.ezaccess.library.uitm.edu.my/gateway/Gateway.cgi?GWVersion=2&SrcAuth=DOISource&SrcApp=WOS&KeyAID=10.1016%2Fj.carbpol.2014.10.072&DestApp=DOI&SrcAppSID=E3klQdjEWBFLNjj53In&SrcJTitle=CARBOHYDRATE+POLYMERS&DestDOIRegistrantName=Elsevier
https://gateway-webofknowledge-com.ezaccess.library.uitm.edu.my/gateway/Gateway.cgi?GWVersion=2&SrcAuth=GoogleScholar&SrcApp=WOS&DestURL=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fauthor%3DW+Danial%26atitle%3DThe+reuse+of+wastepaper+for+the+extraction+of+cellulose+nanocrystals%26publication_year%3D2015%26hl%3Den%26journal%3DCARBOHYDRATE+POLYMERS%26volume%3D118%26pages%3D165-169%26issn%3D0144-8617%26doi%3D10.1016%2Fj.carbpol.2014.10.072&DestApp=GoogleScholar&SrcAppSID=E3klQdjEWBFLNjj53In&SrcJTitle=CARBOHYDRATE+POLYMERS


9/22/21, 10:00 AM The reuse of wastepaper for the extraction of cellulose nanocrystals-Web of Science Core Collection

https://www-webofscience-com.ezaccess.library.uitm.edu.my/wos/woscc/full-record/WOS:000348259900024 2/5

Current Publisher: ELSEVIER SCI LTD, THE BOULEVARD, LANGFORD LANE, KIDLINGTON,
OXFORD OX5 1GB, OXON, ENGLAND
Journal Impact Factor: Journal Citation Report TM

Research Areas: Chemistry; Polymer Science
Web of Science Categories: Chemistry, Applied; Chemistry, Organic; Polymer Science

Progress in nanocellulose and its polymer
based composites: A review on processing,
characterization, and applications
POLYMER COMPOSITES

See all

Use in Web of Science

Web of Science Usage Count

4 62
Last 180 Days Since 2013

This record is from:
Web of Science Core Collection

Science Citation Index Expanded (SCI-
EXPANDED)

Suggest a correction

If you would like to improve the quality of the
data in this record, please Suggest a
correction

Learn more

28 Cited References

(from Web of Science Core Collection)

Showing  28  of  28 View as set of results

25

http://gateway.webofknowledge.com/gateway/Gateway.cgi?GWVersion=2&SrcAuth=IC2JCR&SrcApp=WOS&KeyISSN=0144-8617&DestApp=IC2JCR&UsrSteamSID=&SrcAppSID=E3klQdjEWBFLNjj53In&SrcJTitle=CARBOHYDRATE+POLYMERS
https://www-webofscience-com.ezaccess.library.uitm.edu.my/wos/alldb/full-record/WOS:000647269200001
https://www-webofscience-com.ezaccess.library.uitm.edu.my/wos/alldb/summary/35cb867f-b125-4e59-aa9b-ac380322c1f3-09518b09/date-descending/1
https://www-webofscience-com.ezaccess.library.uitm.edu.my/wos


9/22/21, 10:00 AM The reuse of wastepaper for the extraction of cellulose nanocrystals-Web of Science Core Collection

https://www-webofscience-com.ezaccess.library.uitm.edu.my/wos/woscc/full-record/WOS:000348259900024 3/5

25



9/22/21, 10:00 AM The reuse of wastepaper for the extraction of cellulose nanocrystals-Web of Science Core Collection

https://www-webofscience-com.ezaccess.library.uitm.edu.my/wos/woscc/full-record/WOS:000348259900024 4/5

25



9/22/21, 10:00 AM The reuse of wastepaper for the extraction of cellulose nanocrystals-Web of Science Core Collection

https://www-webofscience-com.ezaccess.library.uitm.edu.my/wos/woscc/full-record/WOS:000348259900024 5/5

© 2021 Clarivate
Training Portal
Product Support

Data Correction
Privacy Statement
Newsletter

Copyright Notice
Cookie Policy
Terms of Use

Follow Us

  

Accelerating innovation

25

http://clarivate.com.ezaccess.library.uitm.edu.my/
https://clarivate-com.ezaccess.library.uitm.edu.my/webofsciencegroup/support/wos/
https://support-clarivate-com.ezaccess.library.uitm.edu.my/ScientificandAcademicResearch/s/?language=en_US
https://support-clarivate-com.ezaccess.library.uitm.edu.my/ScientificandAcademicResearch/s/datachanges?language=en_US
https://clarivate-com.ezaccess.library.uitm.edu.my/legal/privacy-statement/
http://discover.clarivate.com.ezaccess.library.uitm.edu.my/WebofScienceNewsletter
https://clarivate-com.ezaccess.library.uitm.edu.my/legal/copyright/
https://clarivate-com.ezaccess.library.uitm.edu.my/legal/cookie-policy/
http://wokinfo.com/terms
https://www.twitter.com/ClarivateAG
https://www.facebook.com/clarivateag

