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Abstract

The poor compatibility between a thermoplastic matrix and natural fiber reinforcement has been a limitation in the

optimization of natural fiber-filled composites. Electron beam irradiation is used to modify the structure of materials.

However, most researches have focused on the effect of irradiation a�er the fabrication of composites. Hence, this study

was aimed at investigating the effect of irradiated recycled polypropylene (i-rPP) as a compatibilizer in recycled

polypropylene (rPP) composites. The rPP were irradiated at different doses before the compounding process. The rPP

matrices were prepared by mixing the unirradiated and irradiated rPP at ratios of 90:10 and 50:50, before they were

compounded with different amounts of microcrystalline cellulose (MCC) fibers (5, 20, and 40 wt%). Radiation crosslinking,

functional groups, radical formations, thermal, and impact strength characterizations were carried out. The results showed

that the simultaneous incorporation of the i-rPP and MCC fibers significantly improved the impact resistance of the rPP. The

synergistic combination of a higher MCC content (40 wt%) and low irradiation dose (10 kGy) at a ratio of 50:50 caused a

higher degree of crosslinking and a lower radical concentration. The thermal stability was acceptable and the sub-impact

fracture surface analysis revealed the effects of crack blunting. POLYM. COMPOS., 40:E24-E34, 2019. (c) 2017 Society of

Plastics Engineers

Keywords

KeyWords Plus: MECHANICAL-PROPERTIES; POLYMER COMPOSITES; GAMMA-IRRADIATION; CRYSTALLIZATION;

NANOCOMPOSITES; RADIATION

Author Information

Reprint Address: Samat, N (reprint author)

Int Islamic Univ Malaysia, Dept Mfg & Mat Engn, Kuliyyah Engn, Jalan Gombak, Kuala Lumpur 53100, Malaysia.

Addresses:

[ 1 ] Int Islamic Univ Malaysia, Dept Mfg & Mat Engn, Kuliyyah Engn, Jalan Gombak, Kuala Lumpur 53100, Malaysia

E-mail Addresses: noorasikin@iium.edu.my

Funding

Funding Agency Grant Number

Ministry of Higher Education, Malaysia  FRGS14-163-0404 

International Islamic University Malaysia (IIUM)   

View funding text    

Publisher

WILEY, 111 RIVER ST, HOBOKEN 07030-5774, NJ USA

Categories / Classification

Research Areas: Materials Science; Polymer Science

Web of Science Categories: Materials Science, Composites; Polymer Science

Citation Network

In Web of Science Core Collection

0
Times Cited

Create Citation Alert

28 

Cited References

View Related Records

Use in Web of Science

Web of Science Usage Count

0 0 

Last 180 Days Since 2013

This record is from:

Web of Science Core Collection

- Science Citation Index Expanded 

Suggest a correction

If you would like to improve the quality of

the data in this record, please suggest a

correction.

Web of Science InCites Journal Citation Reports Essential Science Indicators EndNote Publons Kopernio Sign In  Help  English 

Tools  Searches and alerts  Search History Marked List

Add to Marked ListFull Text from Publisher Export...

 1  of  1 

Learn more

Search Search Results

http://apps.webofknowledge.com/home.do?SID=E6E5h8JAQ9qHJr44k5X
http://apps.webofknowledge.com/DaisyOneClickSearch.do?product=WOS&search_mode=DaisyOneClickSearch&colName=WOS&SID=E6E5h8JAQ9qHJr44k5X&author_name=Lazim,%20NH&dais_id=8701369&excludeEventConfig=ExcludeIfFromFullRecPage
javascript:sup_focus('addressWOS:000459570800002-1')
http://apps.webofknowledge.com/DaisyOneClickSearch.do?product=WOS&search_mode=DaisyOneClickSearch&colName=WOS&SID=E6E5h8JAQ9qHJr44k5X&author_name=Samat,%20N&dais_id=3320684&excludeEventConfig=ExcludeIfFromFullRecPage
javascript:sup_focus('addressWOS:000459570800002-1')
javascript:;
http://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=E6E5h8JAQ9qHJr44k5X&field=TS&value=MECHANICAL-PROPERTIES&uncondQuotes=true
http://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=E6E5h8JAQ9qHJr44k5X&field=TS&value=POLYMER+COMPOSITES&uncondQuotes=true
http://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=E6E5h8JAQ9qHJr44k5X&field=TS&value=GAMMA-IRRADIATION&uncondQuotes=true
http://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=E6E5h8JAQ9qHJr44k5X&field=TS&value=CRYSTALLIZATION&uncondQuotes=true
http://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=E6E5h8JAQ9qHJr44k5X&field=TS&value=NANOCOMPOSITES&uncondQuotes=true
http://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=E6E5h8JAQ9qHJr44k5X&field=TS&value=RADIATION&uncondQuotes=true
javascript:hide_show('reprint_pref_org_exp_link_1', 'inline');hide_show('show_reprint_pref_org_exp_link_1', 'none');hide_show('hide_reprint_pref_org_exp_link_1', 'inline')
javascript:hide_show('research_pref_org_exp_link_1', 'inline');hide_show('show_research_pref_org_exp_link_1', 'none');hide_show('hide_research_pref_org_exp_link_1', 'inline')
mailto:noorasikin@iium.edu.my
javascript:hide_show('show_fund_blurb', 'inline');hide_show('show_fund_blurb_link', 'none');hide_show('hide_fund_blurb_link', 'inline')
javascript:csiovl('PCTAdd', '/OutboundService.do?action=go&mode=PCTAdd&product=WOS&SID=E6E5h8JAQ9qHJr44k5X&component=pct&forwardTo=None&qid=61&doc=1&colName=WOS&num_cited=0');
http://apps.webofknowledge.com/InterService.do;jsessionid=4D6B095C955996D0992A2C8604DB3764?product=WOS&toPID=WOS&action=AllCitationService&isLinks=yes&highlighted_tab=WOS&last_prod=WOS&fromPID=WOS&returnLink=http%3a%2f%2fapps.webofknowledge.com%2ffull_record.do%3fhighlighted_tab%3dWOS%26last_prod%3dWOS%26search_mode%3dGeneralSearch%26qid%3d61%26log_event%3dyes%26product%3dWOS%26SID%3dE6E5h8JAQ9qHJr44k5X%26viewType%3dfullRecord%26doc%3d1%26page%3d1&srcDesc=RET2WOS&srcAlt=Back+to+Web+of+Science&UT=WOS:000459570800002&search_mode=CitedRefList&SID=E6E5h8JAQ9qHJr44k5X&parentProduct=WOS&parentQid=61&parentDoc=1&recid=WOS:000459570800002&PREC_REFCOUNT=28&fromRightPanel=true
http://apps.webofknowledge.com/InterService.do;jsessionid=4D6B095C955996D0992A2C8604DB3764?product=WOS&toPID=WOS&action=AllCitationService&isLinks=yes&highlighted_tab=WOS&last_prod=WOS&fromPID=WOS&returnLink=http%3a%2f%2fapps.webofknowledge.com%2ffull_record.do%3fhighlighted_tab%3dWOS%26last_prod%3dWOS%26search_mode%3dGeneralSearch%26qid%3d61%26log_event%3dyes%26product%3dWOS%26SID%3dE6E5h8JAQ9qHJr44k5X%26viewType%3dfullRecord%26doc%3d1%26page%3d1&srcDesc=RET2WOS&srcAlt=Back+to+Web+of+Science&UT=WOS:000459570800002&parentProduct=WOS&parentQid=61&search_mode=RelatedRecords&SID=E6E5h8JAQ9qHJr44k5X&parentDoc=1
javascript:;
javascript:;
javascript: void('InCites')
javascript: void('JCR')
javascript: void('ESI')
javascript: void('EndNote')
javascript: void('PUBLONS')
https://kopernio.com/?utm_source=WOS_home&utm_medium=web&utm_campaign=kopernio_wos_product&ref=wos
javascript:void(0);
javascript:void(0)
javascript: void(0)
javascript: void(0)
javascript: void(0)
http://apps.webofknowledge.com/WOS_CombineSearches_input.do?product=WOS&SID=E6E5h8JAQ9qHJr44k5X&search_mode=CombineSearches
http://apps.webofknowledge.com/ViewMarkedList.do?action=Search&product=WOS&SID=E6E5h8JAQ9qHJr44k5X&mark_id=UDB&search_mode=MarkedList&colName=WOS&entry_prod=WOS
javascript:;
javascript: void(0)
javascript: void('Next Page')
http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?product=WOS&SID=E6E5h8JAQ9qHJr44k5X&search_mode=GeneralSearch
http://apps.webofknowledge.com/summary.do?product=WOS&search_mode=GeneralSearch&qid=61&SID=E6E5h8JAQ9qHJr44k5X&page=


(from Web of Science Core Collection)

Document Information

Language: English

Accession Number:  WOS:000459570800002

ISSN:  0272-8397

eISSN:  1548-0569

Other Information

IDS Number:  HM6FZ

Cited References in Web of Science Core Collection: 28

Times Cited in Web of Science Core Collection: 0

See fewer data fields

  1  of  1 

Cited References: 28

Showing 28 of 28 View All in Cited References page

Gamma-irradiation induced property modification of polypropylene

By: Abiona, A. Adurafimihan; Osinkolu, A. Gabriel

INTERNATIONAL JOURNAL OF THE PHYSICAL SCIENCES  Volume: 5   Issue: 7   Pages: 960-967   Published: JUL 2010

Times Cited: 23  

Improvement in mechanical properties of reinforced thermoplastic elastomer composite with kenaf bast fibre

By: Anuar, H.; Zuraida, A.

COMPOSITES PART B-ENGINEERING  Volume: 42   Issue: 3   Pages: 462-465   Published: APR 2011

Times Cited: 77  

Mechanical properties of pineapple leaf fibre reinforced polypropylene composites

By: Arib, RMN; Sapuan, SM; Ahmad, MMHM; et al.

MATERIALS & DESIGN  Volume: 27   Issue: 5   Pages: 391-396   Published: 2006

Times Cited: 136  

Effects of recycling on the microstructure and the mechanical properties of isotactic polypropylene

By: Aurrekoetxea, J; Sarrionandia, MA; Urrutibeascoa, I; et al.

JOURNAL OF MATERIALS SCIENCE  Volume: 36   Issue: 11   Pages: 2607-2613   Published: 2001

Times Cited: 67  

Characterization of Ultrafine Cellulose-filled HighDensity Polyethylene Composites Prepared using Different Compounding

Methods

By: Boran, Sevda; Kiziltas, Alper; Kiziltas, Esra Erbas; et al.

BIORESOURCES  Volume: 11   Issue: 4   Pages: 8178-8199   Published: NOV 2016

Times Cited: 3  

Title: [not available]

By: Charlesby, A.; Pinner, S.

Proc. R. Soc. Lond. A  Pages: 367   Published: 1959

Times Cited: 1  

Progress in radiation processing of polymers

By: Chmielewski, AG; Haji-Saeid, M; Ahmed, S

NUCLEAR INSTRUMENTS & METHODS IN PHYSICS RESEARCH SECTION B-BEAM INTERACTIONS WITH MATERIALS AND ATOMS  Volume: 236   Pages:

44-54   Published: JUL 2005

Times Cited: 161  

Title: [not available]

By: Dole, M.

The Radiation Chemistry of Macromolecules  Published: 2013

Publisher: Elsevier

Times Cited: 2  

Effect of compatibilizer on the structure-property relationships of Kenaf-fiber/polypropylene composites

By: Feng, D; Caulfield, DF; Sanadi, AR

POLYMER COMPOSITES  Volume: 22   Issue: 4   Pages: 506-517   Published: AUG 2001

Times Cited: 121  

Properties of polylactic acid composites reinforced with oil palm biomass microcrystalline cellulose Times Cited: 92  

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

http://apps.webofknowledge.com/CitedRefList.do?product=WOS&search_mode=CitedRefList&SID=E6E5h8JAQ9qHJr44k5X&colName=WOS&parentProduct=WOS&parentQid=61&parentDoc=1&recid=WOS:000459570800002&UT=WOS:000459570800002
javascript: void(0)
javascript: void('Next Page')
http://apps.webofknowledge.com/summary.do?product=WOS&parentProduct=WOS&search_mode=CitedRefList&parentQid=61&parentDoc=1&qid=62&SID=E6E5h8JAQ9qHJr44k5X&colName=WOS&page=1
http://apps.webofknowledge.com/CitedFullRecord.do?product=WOS&colName=WOS&SID=E6E5h8JAQ9qHJr44k5X&search_mode=CitedFullRecord&isickref=WOS:000281731100006
http://apps.webofknowledge.com/CitingArticles.do?product=WOS&SID=E6E5h8JAQ9qHJr44k5X&search_mode=CitingArticles&parentProduct=WOS&parentQid=62&parentDoc=1&REFID=338679048&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com/CitedFullRecord.do?product=WOS&colName=WOS&SID=E6E5h8JAQ9qHJr44k5X&search_mode=CitedFullRecord&isickref=WOS:000287901100013
http://apps.webofknowledge.com/CitingArticles.do?product=WOS&SID=E6E5h8JAQ9qHJr44k5X&search_mode=CitingArticles&parentProduct=WOS&parentQid=62&parentDoc=2&REFID=409392153&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com/CitedFullRecord.do?product=WOS&colName=WOS&SID=E6E5h8JAQ9qHJr44k5X&search_mode=CitedFullRecord&isickref=WOS:000234846200006
http://apps.webofknowledge.com/CitingArticles.do?product=WOS&SID=E6E5h8JAQ9qHJr44k5X&search_mode=CitingArticles&parentProduct=WOS&parentQid=62&parentDoc=3&REFID=63825907&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com/CitedFullRecord.do?product=WOS&colName=WOS&SID=E6E5h8JAQ9qHJr44k5X&search_mode=CitedFullRecord&isickref=WOS:000168837400003
http://apps.webofknowledge.com/CitingArticles.do?product=WOS&SID=E6E5h8JAQ9qHJr44k5X&search_mode=CitingArticles&parentProduct=WOS&parentQid=62&parentDoc=4&REFID=22185113&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com/CitedFullRecord.do?product=WOS&colName=WOS&SID=E6E5h8JAQ9qHJr44k5X&search_mode=CitedFullRecord&isickref=WOS:000391801300007
http://apps.webofknowledge.com/CitingArticles.do?product=WOS&SID=E6E5h8JAQ9qHJr44k5X&search_mode=CitingArticles&parentProduct=WOS&parentQid=62&parentDoc=5&REFID=521453718&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com/CitingArticles.do?product=WOS&SID=E6E5h8JAQ9qHJr44k5X&search_mode=CitingArticles&parentProduct=WOS&parentQid=62&parentDoc=6&REFID=579823202&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com/CitedFullRecord.do?product=WOS&colName=WOS&SID=E6E5h8JAQ9qHJr44k5X&search_mode=CitedFullRecord&isickref=WOS:000230948600007
http://apps.webofknowledge.com/CitingArticles.do?product=WOS&SID=E6E5h8JAQ9qHJr44k5X&search_mode=CitingArticles&parentProduct=WOS&parentQid=62&parentDoc=7&REFID=61125774&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com/CitingArticles.do?product=WOS&SID=E6E5h8JAQ9qHJr44k5X&search_mode=CitingArticles&parentProduct=WOS&parentQid=62&parentDoc=8&REFID=571551148&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com/CitedFullRecord.do?product=WOS&colName=WOS&SID=E6E5h8JAQ9qHJr44k5X&search_mode=CitedFullRecord&isickref=WOS:000170848200005
http://apps.webofknowledge.com/CitingArticles.do?product=WOS&SID=E6E5h8JAQ9qHJr44k5X&search_mode=CitingArticles&parentProduct=WOS&parentQid=62&parentDoc=9&REFID=24274269&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com/CitedFullRecord.do?product=WOS&colName=WOS&SID=E6E5h8JAQ9qHJr44k5X&search_mode=CitedFullRecord&isickref=WOS:000325835600018
http://apps.webofknowledge.com/CitingArticles.do?product=WOS&SID=E6E5h8JAQ9qHJr44k5X&search_mode=CitingArticles&parentProduct=WOS&parentQid=62&parentDoc=10&REFID=456533169&excludeEventConfig=ExcludeIfFromNonInterProduct


By: Haafiz, M. K. Mohamad; Hassan, Azman; Zakaria, Zainoha; et al.

CARBOHYDRATE POLYMERS  Volume: 98   Issue: 1   Pages: 139-145   Published: OCT 15 2013

Influence of the irradiation conditions on the effect of radiation on polyethylene

By: Kacarevic-Popovic, Z; Kostoski, D; Novakovic, L; et al.

JOURNAL OF THE SERBIAN CHEMICAL SOCIETY  Volume: 69   Issue: 12   Pages: 1029-1041   Published: 2004

Times Cited: 17  

Impact strength and crystallization behavior of nano-SiOx/poly(phenylene sulfide) (PPS) composites with heat-treated PPS

By: Lu, D; Mai, YW; Li, RKY; et al.

MACROMOLECULAR MATERIALS AND ENGINEERING  Volume: 288   Issue: 9   Pages: 693-698   Published: SEP 10 2003

Times Cited: 43  

Title: [not available]

By: Makuuchi, K.; Cheng, S.

Radiation processing of polymer materials and its industrial applications  Published: 2012

Publisher: John Wiley &Sons, Inc, Hoboken, NJ, USA

Times Cited: 64  

Mechanical properties of biodegradable composites from poly lactic acid (PLA) and microcrystalline cellulose (MCC)

By: Mathew, AP; Oksman, K; Sain, M

JOURNAL OF APPLIED POLYMER SCIENCE  Volume: 97   Issue: 5   Pages: 2014-2025   Published: SEP 5 2005

Times Cited: 427  

Cellulose reinforced polymer composites and nanocomposites: a critical review

By: Miao, Chuanwei; Hamad, Wadood Y.

CELLULOSE  Volume: 20   Issue: 5   Pages: 2221-2262   Published: OCT 2013

Times Cited: 205  

Characterization of polyefins wastes by FTIR spectroscopy

By: Moldovan, A.; Patachia, S.; Buican, R.; et al.

Bulletin of the Transilvania University of Brasov Series I: Engineering Sciences  Volume: 5   Issue: 2   Pages: 65-72   Published: 2012

[Show additional data]

Times Cited: 4  

ESR STUDY OF GAMMA-IRRADIATED ISOTACTIC AND ATACTIC POLYPROPYLENE

By: OOI, T; SHIOTSUBO, M; HAMA, Y; et al.

POLYMER  Volume: 16   Issue: 7   Pages: 510-514   Published: 1975

Times Cited: 20  

Application of polymer composites in civil construction: A general review

By: Pendhari, Sandeep S.; Kant, Tarun; Desai, Yogesh M.

COMPOSITE STRUCTURES  Volume: 84   Issue: 2   Pages: 114-124   Published: JUL 2008

Times Cited: 111  

Improvement of physico-mechanical properties of jute fiber reinforced polypropylene composites by post-treatment

By: Rahman, Md. Rezaur; Huque, Md. Monimul; Islam, Md. Nazrul; et al.

COMPOSITES PART A-APPLIED SCIENCE AND MANUFACTURING  Volume: 39   Issue: 11   Pages: 1739-1747   Published: NOV 2008

Times Cited: 93  

The effect of gamma irradiation on physical, thermal and antioxidant properties of kra� lignin

By: Rao, Nakka Rajeswara; Rao, Thummu Venkatappa; Reddy, S. V. S. Ramana; et al.

JOURNAL OF RADIATION RESEARCH AND APPLIED SCIENCES  Volume: 8   Issue: 4   Pages: 621-629   Published: OCT 2015

Times Cited: 4  

Irradiation on polyolefins/woodflour: An ESR study

By: Reyes-Romero, J; Davidson, E; Albano, C; et al.

MOLECULAR CRYSTALS AND LIQUID CRYSTALS  Volume: 418   Pages: 909-915   Published: 2004

Times Cited: 1  

The effect of coupling agents on the mechanical and physical properties of oil palm empty fruit bunch-polypropylene

composites

By: Rozman, HD; Lai, CY; Ismail, H; et al.

POLYMER INTERNATIONAL  Volume: 49   Issue: 11   Pages: 1273-1278   Published: NOV 2000

Times Cited: 65  

Spectroscopic analysis and mechanical properties of electron beam irradiated polypropylene/epoxidized natural rubber

(PP/ENR) polymer blends

By: Senna, Magdy M. H.; Abdel-Fattah, Atef A.; Abdel-Monem, Y. K.

NUCLEAR INSTRUMENTS & METHODS IN PHYSICS RESEARCH SECTION B-BEAM INTERACTIONS WITH MATERIALS AND ATOMS  Volume: 266   Issue:

11   Pages: 2599-2606   Published: JUN 2008

Times Cited: 20  

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

http://apps.webofknowledge.com/CitedFullRecord.do?product=WOS&colName=WOS&SID=E6E5h8JAQ9qHJr44k5X&search_mode=CitedFullRecord&isickref=WOS:000226998500005
http://apps.webofknowledge.com/CitingArticles.do?product=WOS&SID=E6E5h8JAQ9qHJr44k5X&search_mode=CitingArticles&parentProduct=WOS&parentQid=62&parentDoc=11&REFID=54025757&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com/CitedFullRecord.do?product=WOS&colName=WOS&SID=E6E5h8JAQ9qHJr44k5X&search_mode=CitedFullRecord&isickref=WOS:000185418400002
http://apps.webofknowledge.com/CitingArticles.do?product=WOS&SID=E6E5h8JAQ9qHJr44k5X&search_mode=CitingArticles&parentProduct=WOS&parentQid=62&parentDoc=12&REFID=39546773&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com/CitingArticles.do?product=WOS&SID=E6E5h8JAQ9qHJr44k5X&search_mode=CitingArticles&parentProduct=WOS&parentQid=62&parentDoc=13&REFID=440160831&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com/CitedFullRecord.do?product=WOS&colName=WOS&SID=E6E5h8JAQ9qHJr44k5X&search_mode=CitedFullRecord&isickref=WOS:000230802900032
http://apps.webofknowledge.com/CitingArticles.do?product=WOS&SID=E6E5h8JAQ9qHJr44k5X&search_mode=CitingArticles&parentProduct=WOS&parentQid=62&parentDoc=14&REFID=998642&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com/CitedFullRecord.do?product=WOS&colName=WOS&SID=E6E5h8JAQ9qHJr44k5X&search_mode=CitedFullRecord&isickref=WOS:000324494200004
http://apps.webofknowledge.com/CitingArticles.do?product=WOS&SID=E6E5h8JAQ9qHJr44k5X&search_mode=CitingArticles&parentProduct=WOS&parentQid=62&parentDoc=15&REFID=458946085&excludeEventConfig=ExcludeIfFromNonInterProduct
javascript:$('#cited-refs-full-record #FCR_NORMAL_DATA_16 .fcr-data-normal').hide(1000);$('#cited-refs-full-record #FCR_NORMAL_DATA_16 .fcr-data-additional').css('display', 'inline');$('#cited-refs-full-record #FCR_NORMAL_DATA_16 .fcr-data-additional').show('fast');void(0)
http://apps.webofknowledge.com/CitingArticles.do?product=WOS&SID=E6E5h8JAQ9qHJr44k5X&search_mode=CitingArticles&parentProduct=WOS&parentQid=62&parentDoc=16&REFID=479371916&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com/CitingArticles.do?product=WOS&SID=E6E5h8JAQ9qHJr44k5X&search_mode=CitingArticles&parentProduct=WOS&parentQid=62&parentDoc=17&REFID=13028986&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com/CitedFullRecord.do?product=WOS&colName=WOS&SID=E6E5h8JAQ9qHJr44k5X&search_mode=CitedFullRecord&isickref=WOS:000255234800002
http://apps.webofknowledge.com/CitingArticles.do?product=WOS&SID=E6E5h8JAQ9qHJr44k5X&search_mode=CitingArticles&parentProduct=WOS&parentQid=62&parentDoc=18&REFID=86909374&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com/CitedFullRecord.do?product=WOS&colName=WOS&SID=E6E5h8JAQ9qHJr44k5X&search_mode=CitedFullRecord&isickref=WOS:000261466400008
http://apps.webofknowledge.com/CitingArticles.do?product=WOS&SID=E6E5h8JAQ9qHJr44k5X&search_mode=CitingArticles&parentProduct=WOS&parentQid=62&parentDoc=19&REFID=266278967&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com/CitedFullRecord.do?product=WOS&colName=WOS&SID=E6E5h8JAQ9qHJr44k5X&search_mode=CitedFullRecord&isickref=WOS:000215718600020
http://apps.webofknowledge.com/CitingArticles.do?product=WOS&SID=E6E5h8JAQ9qHJr44k5X&search_mode=CitingArticles&parentProduct=WOS&parentQid=62&parentDoc=20&REFID=536274286&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com/CitedFullRecord.do?product=WOS&colName=WOS&SID=E6E5h8JAQ9qHJr44k5X&search_mode=CitedFullRecord&isickref=WOS:000224980600014
http://apps.webofknowledge.com/CitingArticles.do?product=WOS&SID=E6E5h8JAQ9qHJr44k5X&search_mode=CitingArticles&parentProduct=WOS&parentQid=62&parentDoc=21&REFID=49655977&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com/CitedFullRecord.do?product=WOS&colName=WOS&SID=E6E5h8JAQ9qHJr44k5X&search_mode=CitedFullRecord&isickref=WOS:000165153000001
http://apps.webofknowledge.com/CitingArticles.do?product=WOS&SID=E6E5h8JAQ9qHJr44k5X&search_mode=CitingArticles&parentProduct=WOS&parentQid=62&parentDoc=22&REFID=8774147&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com/CitedFullRecord.do?product=WOS&colName=WOS&SID=E6E5h8JAQ9qHJr44k5X&search_mode=CitedFullRecord&isickref=WOS:000257365200009
http://apps.webofknowledge.com/CitingArticles.do?product=WOS&SID=E6E5h8JAQ9qHJr44k5X&search_mode=CitingArticles&parentProduct=WOS&parentQid=62&parentDoc=23&REFID=89163705&excludeEventConfig=ExcludeIfFromNonInterProduct


Polypropylene-microcrystalline cellulose composites with enhanced compatibility and properties

By: Spoljaric, Steven; Genovese, Antonietta; Shanks, Robert A.

COMPOSITES PART A-APPLIED SCIENCE AND MANUFACTURING  Volume: 40   Issue: 6-7   Pages: 791-799   Published: JUL 2009

Times Cited: 111  

Tensile behavior of irradiated recycled polyolefin plastics

By: Suarez, JCM; Mano, EB; Tavares, MIB

JOURNAL OF APPLIED POLYMER SCIENCE  Volume: 78   Issue: 4   Pages: 899-909   Published: OCT 24 2000

Times Cited: 29  

Characterization of polyester composites from recycled polyethylene terephthalate reinforced with empty fruit bunch fibers

By: Tan, Chiachun; Ahmad, Ishak; Heng, Muichin

MATERIALS & DESIGN  Volume: 32   Issue: 8-9   Pages: 4493-4501   Published: SEP 2011

Times Cited: 29  

Crystallization and impact energy of polypropylene/CaCO3 nanocomposites with nonionic modifier

By: Zhang, QX; Yu, ZZ; Xie, XL; et al.

POLYMER  Volume: 45   Issue: 17   Pages: 5985-5994   Published: AUG 5 2004

Times Cited: 232  

Mechanical properties and failure modes of recycled polypropylene/microcrystalline cellulose composites

By: Zulkifli, N. Izzati; Samat, N.; Anuar, H.; et al.

MATERIALS & DESIGN  Volume: 69   Pages: 114-123   Published: MAR 15 2015

Times Cited: 30  

Showing 28 of 28 View All in Cited References page

24.

25.

26.

27.

28.

Clarivate
Accelerating innovation

© 2019 Clarivate Copyright notice Terms of use Privacy statement Cookie policy

Sign up for the Web of Science newsletter Follow us  

http://apps.webofknowledge.com/CitedFullRecord.do?product=WOS&colName=WOS&SID=E6E5h8JAQ9qHJr44k5X&search_mode=CitedFullRecord&isickref=WOS:000267582000013
http://apps.webofknowledge.com/CitingArticles.do?product=WOS&SID=E6E5h8JAQ9qHJr44k5X&search_mode=CitingArticles&parentProduct=WOS&parentQid=62&parentDoc=24&REFID=268826701&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com/CitedFullRecord.do?product=WOS&colName=WOS&SID=E6E5h8JAQ9qHJr44k5X&search_mode=CitedFullRecord&isickref=WOS:000089068000025
http://apps.webofknowledge.com/CitingArticles.do?product=WOS&SID=E6E5h8JAQ9qHJr44k5X&search_mode=CitingArticles&parentProduct=WOS&parentQid=62&parentDoc=25&REFID=7567898&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com/CitedFullRecord.do?product=WOS&colName=WOS&SID=E6E5h8JAQ9qHJr44k5X&search_mode=CitedFullRecord&isickref=WOS:000292621000047
http://apps.webofknowledge.com/CitingArticles.do?product=WOS&SID=E6E5h8JAQ9qHJr44k5X&search_mode=CitingArticles&parentProduct=WOS&parentQid=62&parentDoc=26&REFID=419509308&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com/CitedFullRecord.do?product=WOS&colName=WOS&SID=E6E5h8JAQ9qHJr44k5X&search_mode=CitedFullRecord&isickref=WOS:000223278000027
http://apps.webofknowledge.com/CitingArticles.do?product=WOS&SID=E6E5h8JAQ9qHJr44k5X&search_mode=CitingArticles&parentProduct=WOS&parentQid=62&parentDoc=27&REFID=48268378&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com/CitedFullRecord.do?product=WOS&colName=WOS&SID=E6E5h8JAQ9qHJr44k5X&search_mode=CitedFullRecord&isickref=WOS:000349620200014
http://apps.webofknowledge.com/CitingArticles.do?product=WOS&SID=E6E5h8JAQ9qHJr44k5X&search_mode=CitingArticles&parentProduct=WOS&parentQid=62&parentDoc=28&REFID=483266772&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com/summary.do?product=WOS&parentProduct=WOS&search_mode=CitedRefList&parentQid=61&parentDoc=1&qid=62&SID=E6E5h8JAQ9qHJr44k5X&colName=WOS&page=1
javascript: void('home')
javascript: void('copyright')
javascript: void('policy');
javascript: void('privacy');
javascript: void('cookies')
javascript: void('Newsletter')

