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Abstract
Dielectric anisotropy properties of SnO2, ZnO and Fe203 nanoparticles doped into 4-4'-n-
pentylcyanobiphenyl (5CB) composite liquid crystals have been investigated. The dielectric anisotropy

parameters and splay rotation coefficient of the 5CB nematic liquid crystal were improved by doping of

Sn0O2, ZnO and Fe203 nanoparticles. The prepared nano-nematic composites exhibited p-type Delta

epsilon at room temperature. The highest Delta epsilon value was found to be for Fe203 nanoparticles.
The prepared nano-nematic composite systems exhibited an increase in the critical dielectric anisotropy

transition frequency from 800 kHz to 1 MHz. The increase in Delta epsilon of the 5CB is due to the
dipolar interaction between nanoparticles and liquid crystal molecules. The obtained results indicate
that the new liquid crystals having high dielectric anisotropy can be prepared with the nanoparticles
doping for the liquid crystal displays. (C) 2013 Elsevier BM. All rights reserved.

Keywords
Author Keywords: Nanoparticle; Composite; Liquid crystal
KeyWords Plus: LIQUID-CRYSTALS; ELECTRICAL-CONDUCTIVITY

Author Information
Reprint Address: Al-Ghamdi, AA (reprint author)

+ King Abdulaziz Univ, Fac Sci, Dept Phys, Jeddah 21589, Saudi Arabia.
Addresses:

+ [ 1]King Abdulaziz Univ, Fac Sci, Dept Phys, Jeddah 21589, Saudi Arabia

+ [2]King Abdulaziz Univ, Fac Sci, Dept Chem, Jeddah 21589, Saudi Arabia

+ [3]Firat Univ, Dept Phys, TR-23169 Elazig, Turkey

+ [4]King Abdulaziz Univ, Adv Composites Synth & Applicat Grp, Jeddah 21589, Saudi Arabia

E-mail Addresses: aghamdi90@hotmail.com; fyhanoglu@firat.edu.tr

Funding
Funding Agency Grant Number
King Abdulaziz University, Jeddah  34/19

View funding text

Publisher
ELSEVIER SCIENCE BV, PO BOX 211, 1000 AE AMSTERDAM, NETHERLANDS

Categories / Classification

405 of 491
Citation Network

8 Times Cited
15 Cited References
View Related Records

.‘ Create Citation Alert

(data from Web of Science Core Collection)

All Times Cited Counts

8 in All Databases

8 in Web of Science Core Collection
0 in BIOSIS Citation Index

0 in Chinese Science Citation
Database

0 in Data Citation Index
0 in Russian Science Citation Index
0 in SciELO Citation Index

Usage Count
Last 180 Days: 0
Since 2013: 7

Learn more

Most Recent Citation

Lin, Y. Correlation between dielectric
properties and phase transitions of
8CB/Sn2P2S6 liquid crystal
nanocolloids . JOURNAL OF
MOLECULAR LIQUIDS, APR 2017.

View All

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.

https://apps.webofknowledge.com/full_record.do?product=WOS&search_mode=GeneralSearch&qid=2&SID=2FkFpFeQoJPYk2XnZkk&page=41...

12


https://apps.webofknowledge.com/DaisyOneClickSearch.do?product=WOS&search_mode=DaisyOneClickSearch&colName=WOS&SID=2FkFpFeQoJPYk2XnZkk&author_name=Al-Hazmi,%20F&dais_id=1897970&excludeEventConfig=ExcludeIfFromFullRecPage
https://apps.webofknowledge.com/DaisyOneClickSearch.do?product=WOS&search_mode=DaisyOneClickSearch&colName=WOS&SID=2FkFpFeQoJPYk2XnZkk&author_name=Al-Ghamdi,%20AA&dais_id=1857905&excludeEventConfig=ExcludeIfFromFullRecPage
https://apps.webofknowledge.com/DaisyOneClickSearch.do?product=WOS&search_mode=DaisyOneClickSearch&colName=WOS&SID=2FkFpFeQoJPYk2XnZkk&author_name=Al-Senany,%20N&dais_id=2346150&excludeEventConfig=ExcludeIfFromFullRecPage
https://apps.webofknowledge.com/DaisyOneClickSearch.do?product=WOS&search_mode=DaisyOneClickSearch&colName=WOS&SID=2FkFpFeQoJPYk2XnZkk&author_name=Alnowaiser,%20F&dais_id=2227670&excludeEventConfig=ExcludeIfFromFullRecPage
https://apps.webofknowledge.com/DaisyOneClickSearch.do?product=WOS&search_mode=DaisyOneClickSearch&colName=WOS&SID=2FkFpFeQoJPYk2XnZkk&author_name=Yakuphanoglu,%20F&dais_id=91427365&excludeEventConfig=ExcludeIfFromFullRecPage
javascript:hide_show('show_resc_blurb', 'inline');hide_show('show_resc_blurb_link', 'none');hide_show('hide_resc_blurb_link', 'inline')
javascript:;
https://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=2FkFpFeQoJPYk2XnZkk&field=TS&value=Nanoparticle&uncondQuotes=true
https://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=2FkFpFeQoJPYk2XnZkk&field=TS&value=Composite&uncondQuotes=true
https://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=2FkFpFeQoJPYk2XnZkk&field=TS&value=Liquid+crystal&uncondQuotes=true
https://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=2FkFpFeQoJPYk2XnZkk&field=TS&value=LIQUID-CRYSTALS&uncondQuotes=true
https://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=2FkFpFeQoJPYk2XnZkk&field=TS&value=ELECTRICAL-CONDUCTIVITY&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:aghamdi90@hotmail.com
mailto:fyhanoglu@firat.edu.tr
javascript:hide_show('show_fund_blurb', 'inline');hide_show('show_fund_blurb_link', 'none');hide_show('hide_fund_blurb_link', 'inline')
https://apps.webofknowledge.com/CitingArticles.do?product=WOS&REFID=476659063&SID=2FkFpFeQoJPYk2XnZkk&search_mode=CitingArticles&parentProduct=WOS&parentQid=2&parentDoc=405&excludeEventConfig=ExcludeIfFromFullRecPage
https://apps.webofknowledge.com/InterService.do?product=WOS&toPID=WOS&action=AllCitationService&isLinks=yes&highlighted_tab=WOS&last_prod=WOS&fromPID=WOS&returnLink=https%3a%2f%2fapps.webofknowledge.com%2ffull_record.do%3fhighlighted_tab%3dWOS%26last_prod%3dWOS%26search_mode%3dGeneralSearch%26qid%3d2%26log_event%3dyes%26product%3dWOS%26SID%3d2FkFpFeQoJPYk2XnZkk%26viewType%3dfullRecord%26doc%3d405%26page%3d41&srcDesc=RET2WOS&srcAlt=Back+to+Web+of+Science&UT=WOS:000349277700025&search_mode=CitedRefList&SID=2FkFpFeQoJPYk2XnZkk&parentProduct=WOS&parentQid=2&parentDoc=405&recid=WOS:000349277700025&PREC_REFCOUNT=15&fromRightPanel=true
https://apps.webofknowledge.com/InterService.do?product=WOS&toPID=WOS&action=AllCitationService&isLinks=yes&highlighted_tab=WOS&last_prod=WOS&fromPID=WOS&returnLink=https%3a%2f%2fapps.webofknowledge.com%2ffull_record.do%3fhighlighted_tab%3dWOS%26last_prod%3dWOS%26search_mode%3dGeneralSearch%26qid%3d2%26log_event%3dyes%26product%3dWOS%26SID%3d2FkFpFeQoJPYk2XnZkk%26viewType%3dfullRecord%26doc%3d405%26page%3d41&srcDesc=RET2WOS&srcAlt=Back+to+Web+of+Science&UT=WOS:000349277700025&parentProduct=WOS&parentQid=2&search_mode=RelatedRecords&SID=2FkFpFeQoJPYk2XnZkk&parentDoc=405
javascript:csiovl('PCTAdd', '/OutboundService.do?action=go&mode=PCTAdd&product=WOS&SID=2FkFpFeQoJPYk2XnZkk&component=pct&forwardTo=None&qid=2&doc=405&colName=WOS&num_cited=8');
https://apps.webofknowledge.com/CitingArticles.do?REFID=476659063&SID=2FkFpFeQoJPYk2XnZkk&search_mode=CitingArticles&parentProduct=WOS&parentQid=2&parentDoc=405&product=UA&betterCount=8&excludeEventConfig=ExcludeIfFromFullRecPage&fromPID=WOS&toPID=UA
https://apps.webofknowledge.com/CitingArticles.do?REFID=476659063&SID=2FkFpFeQoJPYk2XnZkk&search_mode=CitingArticles&parentProduct=WOS&parentQid=2&parentDoc=405&product=WOS&excludeEventConfig=ExcludeIfFromFullRecPage&fromPID=WOS&toPID=WOS
javascript:;
https://apps.webofknowledge.com/InterService.do?fromPID=WOS&product=UA&toPID=UA&returnLink=https%3a%2f%2fapps.webofknowledge.com%2ffull_record.do%3fhighlighted_tab%3dWOS%26last_prod%3dWOS%26excludeEventConfig%3dExcludeIfFromFullRecPage%26search_mode%3dGeneralSearch%26qid%3d2%26log_event%3dyes%26product%3dWOS%26SID%3d2FkFpFeQoJPYk2XnZkk%26viewType%3dfullRecord%26doc%3d405%26page%3d41&srcDesc=RET2WOS&SID=2FkFpFeQoJPYk2XnZkk&qid=30&action=forward&highlighted_tab=UA&last_prod=WOS&excludeEventConfig=ExcludeIfFromFullRecPage&search_mode=CitingArticles&queryNatural=no&doc=1&URL=%2Ffull_record.do%3Fsearch_mode%3DMostRecentCitingArticles%26qid%3D30%26page%3D1%26excludeEventConfig%3DExcludeIfFromMostRecent%26product%3DUA%26SID%3D2FkFpFeQoJPYk2XnZkk%26colName%3DWOS%26recordID%3DWOS%3A000399507400012%26doc%3D1
https://apps.webofknowledge.com/InterService.do?product=UA&toPID=UA&action=AllCitationService&isLinks=yes&highlighted_tab=UA&last_prod=WOS&fromPID=WOS&returnLink=https%3a%2f%2fapps.webofknowledge.com%2ffull_record.do%3fhighlighted_tab%3dWOS%26last_prod%3dWOS%26search_mode%3dGeneralSearch%26qid%3d2%26log_event%3dyes%26product%3dWOS%26SID%3d2FkFpFeQoJPYk2XnZkk%26viewType%3dfullRecord%26doc%3d405%26page%3d41&srcDesc=RET2WOS&srcAlt=Back+to+Web+of+Science&REFID=476659063&SID=2FkFpFeQoJPYk2XnZkk&search_mode=CitingArticles&parentProduct=WOS&parentQid=2&parentDoc=405&excludeEventConfig=ExcludeIfFromFullRecPage&betterCount=8
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:void(0);
javascript:;
javascript: void(0)
javascript: void(0)
https://apps.webofknowledge.com/WOS_CombineSearches_input.do?product=WOS&SID=2FkFpFeQoJPYk2XnZkk&search_mode=CombineSearches
https://apps.webofknowledge.com/ViewMarkedList.do?action=Search&product=WOS&SID=2FkFpFeQoJPYk2XnZkk&mark_id=UDB&search_mode=MarkedList&colName=WOS&entry_prod=WOS
javascript:;
https://apps.webofknowledge.com/full_record.do?product=WOS&search_mode=GeneralSearch&qid=2&SID=2FkFpFeQoJPYk2XnZkk&excludeEventConfig=ExcludeIfFromFullRecPage&page=41&doc=404
https://apps.webofknowledge.com/full_record.do?product=WOS&search_mode=GeneralSearch&qid=2&SID=2FkFpFeQoJPYk2XnZkk&excludeEventConfig=ExcludeIfFromFullRecPage&page=41&doc=406
https://apps.webofknowledge.com/WOS_GeneralSearch_input.do?product=WOS&SID=2FkFpFeQoJPYk2XnZkk&search_mode=GeneralSearch
https://apps.webofknowledge.com/summary.do?product=WOS&search_mode=GeneralSearch&qid=2&SID=2FkFpFeQoJPYk2XnZkk&page=41

YVV/AY Web of Science [v.5.25.1] - Web of Science Core Collection Full Record

Research Areas: Chemistry; Physics

Web of Science Categories: Chemistry, Physical; Physics, Atomic, Molecular & Chemical

Document Information

Document Type: Article

Language: English

Accession Number: WOS:000349277700025
ISSN: 0167-7322

elSSN: 1873-3166

Other Information
IDS Number: CA9XI
Cited References in Web of Science Core Collection: 15

Times Cited in Web of Science Core Collection: 8

405 of 491

https://apps.webofknowledge.com/full_record.do?product=WOS&search_mode=GeneralSearch&qid=2&SID=2FkFpFeQoJPYk2XnZkk&page=41...  2/2


https://apps.webofknowledge.com/CitedRefList.do?product=WOS&search_mode=CitedRefList&SID=2FkFpFeQoJPYk2XnZkk&colName=WOS&parentProduct=WOS&parentQid=2&parentDoc=405&recid=WOS:000349277700025&UT=WOS:000349277700025
https://apps.webofknowledge.com/CitingArticles.do?product=WOS&search_mode=CitingArticles&SID=2FkFpFeQoJPYk2XnZkk&parentProduct=WOS&parentQid=2&excludeEventConfig=ExcludeIfFromFullRecPage&parentDoc=405&REFID=476659063&alldbColName=WOS&colName=WOS
https://apps.webofknowledge.com/full_record.do?product=WOS&search_mode=GeneralSearch&qid=2&SID=2FkFpFeQoJPYk2XnZkk&excludeEventConfig=ExcludeIfFromFullRecPage&page=41&doc=404
https://apps.webofknowledge.com/full_record.do?product=WOS&search_mode=GeneralSearch&qid=2&SID=2FkFpFeQoJPYk2XnZkk&excludeEventConfig=ExcludeIfFromFullRecPage&page=41&doc=406

