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Abstract

Sodium potassium niobate (KNN) is the most promising candidate for lead-free piezoelectric material, owing to its high

Curie temperature and piezoelectric coefficients among the non-lead piezoelectric. Numerous studies have been carried out

to enhance piezoelectric properties of KNN through composition design. This research studied the effects of yttrium

concentrations and lattice site occupancy preference in KNN films. For this research, the yttrium-doped KNN thin films

(mol% = 0, 0.1, 0.3, 0.5, 0.7 and 0.9) were fabricated using the sol-gel spin coating technique and had revealed the

orthorhombic perovskite structures. Based on the replacement of Y3+ ions for K+/ Na+ ions, it was found that the films

doped with 0.1 to 0.5 mol% of yttrium had less lattice strain, while films with more than 0.5 mol% of Y3+ ions had increased

strain due to the tendency of Y3+ to occupy the B-site in the perovskite lattice. Furthermore, by analysing the vibrational

attributes of octahedron bonding, the dopant occupancy at A-site and B-site lattices could be identified. O-Nb-O bonding

was asymmetric and became distorted due to the B-site occupancy of yttrium dopants at high dopant concentrations of >

0.5 mol%. Extra conduction electrons had resulted in better resistivity of 2.153x 10(6) Omega at 0.5 mol%, while higher

resistivity was recorded for films prepared with higher concentration of more than 0.5 mol%. The introduction of Y3+

improved the grain distribution of KNN structure. Further investigations indicated that yttrium enhances the surface

smoothness of the films. However, at high concentrations (0.9 mol%), the yttrium increases the roughness of the surface.

Within the studied range of Y3+ (,) the film with 0.5 mol% Y3+ represented a relatively desirable improvement in dielectric

loss, tan delta and quality factor, Q(m.).

Keywords

Author Keywords: KNN; Yttrium; Thin film; Doped; Structural; Lattice; Occupancy

KeyWords Plus: SOL-GEL METHOD; PIEZOELECTRIC PROPERTIES; DIELECTRIC-PROPERTIES; OPTICAL-PROPERTIES; PHASE-

TRANSITION; SINTERING AID; CERAMICS; TITANATE; (K; PIEZOCERAMICS

Author Information

Reprint Address: Warikh, ARM (reprint author)

Univ Tokushima, Tokushima UTeM Acad Ctr, 2-1 Minami Josanjima, Tokushima 7708506, Japan.

Addresses:

[ 1 ] Univ Teknikal Malaysia Melaka UTeM, Fac Mfg Engn, Durian Tunggal 76100, Melaka, Malaysia

[ 2 ] IIUM, Fac Engn, Kuala Lumpur 53100, Malaysia

[ 3 ] Univ Tokushima, Tokushima UTeM Acad Ctr, 2-1 Minami Josanjima, Tokushima 7708506, Japan

[ 4 ] Univ Teknikal Malaysia Melaka UTeM, Fac Engn Technol, Durian Tunggal 76100, Melaka, Malaysia

E-mail Addresses: warikh@utem.edu.my

Funding

Funding Agency Grant Number

Universiti Teknikal Malaysia Melaka (UTeM)   

Ministry of Higher Education, Malaysia  FRGS/1/2014/TK04/FTK/02/F00207 

Citation Network

In Web of Science Core Collection

0
Times Cited

Create Citation Alert

37 

Cited References

View Related Records

Use in Web of Science

Web of Science Usage Count

2 15 

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

Look Up Full Text Add to Marked ListFull Text from Publisher Export...

 1  of  1 

Learn more

Search Search Results

http://apps.webofknowledge.com.ezproxy.um.edu.my/home.do?SID=F6p9AxrQMqqoxEnI17B
http://apps.webofknowledge.com.ezproxy.um.edu.my/DaisyOneClickSearch.do?product=WOS&search_mode=DaisyOneClickSearch&colName=WOS&SID=F6p9AxrQMqqoxEnI17B&author_name=Akmal,%20MHM&dais_id=28050236&excludeEventConfig=ExcludeIfFromFullRecPage
javascript:sup_focus('addressWOS:000390258300008-1')
javascript:sup_focus('addressWOS:000390258300008-2')
http://apps.webofknowledge.com.ezproxy.um.edu.my/DaisyOneClickSearch.do?product=WOS&search_mode=DaisyOneClickSearch&colName=WOS&SID=F6p9AxrQMqqoxEnI17B&author_name=Warikh,%20ARM&dais_id=2901512&excludeEventConfig=ExcludeIfFromFullRecPage
javascript:sup_focus('addressWOS:000390258300008-1')
javascript:sup_focus('addressWOS:000390258300008-3')
http://apps.webofknowledge.com.ezproxy.um.edu.my/DaisyOneClickSearch.do?product=WOS&search_mode=DaisyOneClickSearch&colName=WOS&SID=F6p9AxrQMqqoxEnI17B&author_name=Azlan,%20UAA&dais_id=2235015&excludeEventConfig=ExcludeIfFromFullRecPage
javascript:sup_focus('addressWOS:000390258300008-4')
http://apps.webofknowledge.com.ezproxy.um.edu.my/DaisyOneClickSearch.do?product=WOS&search_mode=DaisyOneClickSearch&colName=WOS&SID=F6p9AxrQMqqoxEnI17B&author_name=Azam,%20MA&dais_id=1842681&excludeEventConfig=ExcludeIfFromFullRecPage
javascript:sup_focus('addressWOS:000390258300008-1')
http://apps.webofknowledge.com.ezproxy.um.edu.my/DaisyOneClickSearch.do?product=WOS&search_mode=DaisyOneClickSearch&colName=WOS&SID=F6p9AxrQMqqoxEnI17B&author_name=Anand,%20TJS&dais_id=1701309&excludeEventConfig=ExcludeIfFromFullRecPage
javascript:sup_focus('addressWOS:000390258300008-1')
http://apps.webofknowledge.com.ezproxy.um.edu.my/DaisyOneClickSearch.do?product=WOS&search_mode=DaisyOneClickSearch&colName=WOS&SID=F6p9AxrQMqqoxEnI17B&author_name=Moriga,%20T&dais_id=229856&excludeEventConfig=ExcludeIfFromFullRecPage
javascript:sup_focus('addressWOS:000390258300008-3')
javascript:hide_show('show_resc_blurb', 'inline');hide_show('show_resc_blurb_link', 'none');hide_show('hide_resc_blurb_link', 'inline')
javascript:;
http://apps.webofknowledge.com.ezproxy.um.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=F6p9AxrQMqqoxEnI17B&field=TS&value=KNN&uncondQuotes=true
http://apps.webofknowledge.com.ezproxy.um.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=F6p9AxrQMqqoxEnI17B&field=TS&value=Yttrium&uncondQuotes=true
http://apps.webofknowledge.com.ezproxy.um.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=F6p9AxrQMqqoxEnI17B&field=TS&value=Thin+film&uncondQuotes=true
http://apps.webofknowledge.com.ezproxy.um.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=F6p9AxrQMqqoxEnI17B&field=TS&value=Doped&uncondQuotes=true
http://apps.webofknowledge.com.ezproxy.um.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=F6p9AxrQMqqoxEnI17B&field=TS&value=Structural&uncondQuotes=true
http://apps.webofknowledge.com.ezproxy.um.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=F6p9AxrQMqqoxEnI17B&field=TS&value=Lattice&uncondQuotes=true
http://apps.webofknowledge.com.ezproxy.um.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=F6p9AxrQMqqoxEnI17B&field=TS&value=Occupancy&uncondQuotes=true
http://apps.webofknowledge.com.ezproxy.um.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=F6p9AxrQMqqoxEnI17B&field=TS&value=SOL-GEL+METHOD&uncondQuotes=true
http://apps.webofknowledge.com.ezproxy.um.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=F6p9AxrQMqqoxEnI17B&field=TS&value=PIEZOELECTRIC+PROPERTIES&uncondQuotes=true
http://apps.webofknowledge.com.ezproxy.um.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=F6p9AxrQMqqoxEnI17B&field=TS&value=DIELECTRIC-PROPERTIES&uncondQuotes=true
http://apps.webofknowledge.com.ezproxy.um.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=F6p9AxrQMqqoxEnI17B&field=TS&value=OPTICAL-PROPERTIES&uncondQuotes=true
http://apps.webofknowledge.com.ezproxy.um.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=F6p9AxrQMqqoxEnI17B&field=TS&value=PHASE-TRANSITION&uncondQuotes=true
http://apps.webofknowledge.com.ezproxy.um.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=F6p9AxrQMqqoxEnI17B&field=TS&value=SINTERING+AID&uncondQuotes=true
http://apps.webofknowledge.com.ezproxy.um.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=F6p9AxrQMqqoxEnI17B&field=TS&value=CERAMICS&uncondQuotes=true
http://apps.webofknowledge.com.ezproxy.um.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=F6p9AxrQMqqoxEnI17B&field=TS&value=TITANATE&uncondQuotes=true
http://apps.webofknowledge.com.ezproxy.um.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=F6p9AxrQMqqoxEnI17B&field=TS&value=%28K&uncondQuotes=true
http://apps.webofknowledge.com.ezproxy.um.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=F6p9AxrQMqqoxEnI17B&field=TS&value=PIEZOCERAMICS&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')
javascript:hide_show('research_pref_org_exp_link_2', 'inline');hide_show('show_research_pref_org_exp_link_2', 'none');hide_show('hide_research_pref_org_exp_link_2', 'inline')
javascript:hide_show('research_pref_org_exp_link_3', 'inline');hide_show('show_research_pref_org_exp_link_3', 'none');hide_show('hide_research_pref_org_exp_link_3', 'inline')
javascript:hide_show('research_pref_org_exp_link_4', 'inline');hide_show('show_research_pref_org_exp_link_4', 'none');hide_show('hide_research_pref_org_exp_link_4', 'inline')
mailto:warikh@utem.edu.my
javascript:csiovl('PCTAdd', '/OutboundService.do?action=go&mode=PCTAdd&product=WOS&SID=F6p9AxrQMqqoxEnI17B&component=pct&forwardTo=None&qid=1&doc=1&colName=WOS&num_cited=0');
http://apps.webofknowledge.com.ezproxy.um.edu.my/InterService.do?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%3d1%26log_event%3dyes%26product%3dWOS%26SID%3dF6p9AxrQMqqoxEnI17B%26viewType%3dfullRecord%26doc%3d1%26page%3d1&srcDesc=RET2WOS&srcAlt=Back+to+Web+of+Science&UT=WOS:000390258300008&search_mode=CitedRefList&SID=F6p9AxrQMqqoxEnI17B&parentProduct=WOS&parentQid=1&parentDoc=1&recid=WOS:000390258300008&PREC_REFCOUNT=37&fromRightPanel=true
http://apps.webofknowledge.com.ezproxy.um.edu.my/InterService.do?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%3d1%26log_event%3dyes%26product%3dWOS%26SID%3dF6p9AxrQMqqoxEnI17B%26viewType%3dfullRecord%26doc%3d1%26page%3d1&srcDesc=RET2WOS&srcAlt=Back+to+Web+of+Science&UT=WOS:000390258300008&parentProduct=WOS&parentQid=1&search_mode=RelatedRecords&SID=F6p9AxrQMqqoxEnI17B&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.ezproxy.um.edu.my/WOS_CombineSearches_input.do?product=WOS&SID=F6p9AxrQMqqoxEnI17B&search_mode=CombineSearches
http://apps.webofknowledge.com.ezproxy.um.edu.my/ViewMarkedList.do?action=Search&product=WOS&SID=F6p9AxrQMqqoxEnI17B&mark_id=UDB&search_mode=MarkedList&colName=WOS&entry_prod=WOS
javascript:void('Links');
javascript:;
javascript: void(0)
javascript: void('Next Page')
http://apps.webofknowledge.com.ezproxy.um.edu.my/WOS_GeneralSearch_input.do?product=WOS&SID=F6p9AxrQMqqoxEnI17B&search_mode=GeneralSearch
http://apps.webofknowledge.com.ezproxy.um.edu.my/summary.do?product=WOS&search_mode=GeneralSearch&qid=1&SID=F6p9AxrQMqqoxEnI17B&page=


5/24/2019 Web of Science [v.5.32] - Web of Science Core Collection Full Record

apps.webofknowledge.com.ezproxy.um.edu.my/full_record.do?product=WOS&search_mode=GeneralSearch&qid=1&SID=F6p9AxrQMqqoxEnI17B&p… 2/4

(from Web of Science Core Collection)

View funding text    

Publisher

SPRINGER, VAN GODEWIJCKSTRAAT 30, 3311 GZ DORDRECHT, NETHERLANDS

Journal Information

Impact Factor: Journal Citation Reports

Categories / Classification

Research Areas: Materials Science

Web of Science Categories: Materials Science, Ceramics

See more data fields

  1  of  1 

Cited References: 37

Showing 30 of 37 View All in Cited References page

ENHANCED STRUCTURAL AND ELECTRICAL PROPERTIES OF LEAD-FREE Y-DOPED (K, Na) NbO3 THIN FILMS

By: Akmal, Maziati; Al-Amani, Umar; Warikh, Mohd; et al.

JURNAL TEKNOLOGI  Volume: 77   Issue: 21   Pages: 67-71   Published: 2015

Times Cited: 2  

Estimation of lattice strain in ZnO nanoparticles: X-ray peak profile analysis

By: Bindu, P.; Thomas, Sabu

JOURNAL OF THEORETICAL AND APPLIED PHYSICS  Volume: 8   Issue: 4   Pages: 123-134   Published: DEC 2014

Times Cited: 217  

Structural and nanomechanical properties of sol-gel prepared (K, Na)NbO3 thin films

By: Brunckova, Helena; Medvecky, L'ubomir; Hvizdos, Pavol; et al.

SURFACE AND INTERFACE ANALYSIS  Volume: 47   Issue: 11   Pages: 1063-1071   Published: NOV 2015

Times Cited: 3  

Influence of foreign ions on the crystal structure of BaTiO3

By: Buscaglia, MT; Buscaglia, V; Viviani, M; et al.

JOURNAL OF THE EUROPEAN CERAMIC SOCIETY  Volume: 20   Issue: 12   Pages: 1997-2007   Published: NOV 2000

Times Cited: 210  

Imprint properties of yttrium doped PZT thin film

By: Cheng, WX; Ding, AL; Qiu, PS; et al.

INTEGRATED FERROELECTRICS  Volume: 75   Pages: 173-179   Published: 2005

Times Cited: 5  

Optoelectronic properties and polar nano-domain behavior of sol-gel derived K0.5Na0.5Nb1-xMnxO3-delta nanocrystalline films

with enhanced ferroelectricity

By: Deng, Qinglin; Zhang, Jinzhong; Huang, Ting; et al.

JOURNAL OF MATERIALS CHEMISTRY C  Volume: 3   Issue: 31   Pages: 8225-8234   Published: 2015

Times Cited: 19  

Variation of optimum yttrium doping concentrations of perovskite type proton conductors BaZr(1-x)Y(x)O3-alpha (0 <= x <= 0.3)

with temperature

By: Ding Yushi; Li Ying; Deng Wenzhuo; et al.

JOURNAL OF RARE EARTHS  Volume: 31   Issue: 10   Pages: 1017-1022   Article Number: 1002-0721(2013)31:10<1017:VOOYDC>2.0.TX;2-2

  Published: OCT 2013

Times Cited: 6  

Lead-free piezoelectric thin films for RoHS devices

By: Fasquelle, D.; Mascot, M.; Sama, N.; et al.

SENSORS AND ACTUATORS A-PHYSICAL  Volume: 229   Pages: 30-35   Published: JUN 15 2015

Times Cited: 6  

Microstructure and electrical properties of La-modified K0.5Na0.5NbO3 lead-free piezoelectric ceramics

By: Gao, Daojiang; Kwok, K. W.; Lin, Dunmin; et al.

JOURNAL OF PHYSICS D-APPLIED PHYSICS  Volume: 42   Issue: 3     Article Number: 035411   Published: FEB 7 2009

Times Cited: 50  

Dielectric and piezoelectric properties of lead-free (Na0.5K0.5)NbO3-SrTiO3 ceramics

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

javascript:hide_show('show_fund_blurb', 'inline');hide_show('show_fund_blurb_link', 'none');hide_show('hide_fund_blurb_link', 'inline')
javascript:;
javascript: void(0)
javascript: void('Next Page')
http://apps.webofknowledge.com.ezproxy.um.edu.my/summary.do?product=WOS&parentProduct=WOS&search_mode=CitedRefList&parentQid=1&parentDoc=1&qid=2&SID=F6p9AxrQMqqoxEnI17B&colName=WOS&page=1
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=F6p9AxrQMqqoxEnI17B&search_mode=CitedFullRecord&isickref=WOS:000218630400009
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=F6p9AxrQMqqoxEnI17B&search_mode=CitingArticles&parentProduct=WOS&parentQid=2&parentDoc=1&REFID=522614478&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=F6p9AxrQMqqoxEnI17B&search_mode=CitingArticles&parentProduct=WOS&parentQid=2&parentDoc=2&REFID=491962238&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=F6p9AxrQMqqoxEnI17B&search_mode=CitedFullRecord&isickref=WOS:000363025400009
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=F6p9AxrQMqqoxEnI17B&search_mode=CitingArticles&parentProduct=WOS&parentQid=2&parentDoc=3&REFID=499048739&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=F6p9AxrQMqqoxEnI17B&search_mode=CitedFullRecord&isickref=WOS:000089151800014
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=F6p9AxrQMqqoxEnI17B&search_mode=CitingArticles&parentProduct=WOS&parentQid=2&parentDoc=4&REFID=7424704&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=F6p9AxrQMqqoxEnI17B&search_mode=CitedFullRecord&isickref=WOS:000234232100020
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=F6p9AxrQMqqoxEnI17B&search_mode=CitingArticles&parentProduct=WOS&parentQid=2&parentDoc=5&REFID=63650388&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=F6p9AxrQMqqoxEnI17B&search_mode=CitedFullRecord&isickref=WOS:000358733400028
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=F6p9AxrQMqqoxEnI17B&search_mode=CitingArticles&parentProduct=WOS&parentQid=2&parentDoc=6&REFID=493247925&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=F6p9AxrQMqqoxEnI17B&search_mode=CitedFullRecord&isickref=WOS:000327006100015
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=F6p9AxrQMqqoxEnI17B&search_mode=CitingArticles&parentProduct=WOS&parentQid=2&parentDoc=7&REFID=462222766&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=F6p9AxrQMqqoxEnI17B&search_mode=CitedFullRecord&isickref=WOS:000355883700005
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=F6p9AxrQMqqoxEnI17B&search_mode=CitingArticles&parentProduct=WOS&parentQid=2&parentDoc=8&REFID=487673384&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=F6p9AxrQMqqoxEnI17B&search_mode=CitedFullRecord&isickref=WOS:000262449000050
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=F6p9AxrQMqqoxEnI17B&search_mode=CitingArticles&parentProduct=WOS&parentQid=2&parentDoc=9&REFID=263521189&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=F6p9AxrQMqqoxEnI17B&search_mode=CitedFullRecord&isickref=WOS:000188494000001

