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Abstract
Well­crystalline Cd­doped ZnO multipods were synthesized by simple and facile hydrothermal process

by using zinc chloride, cadmium chloride, hexamethylenetetramine and ammonium hydroxide at low­

temperature. The synthesized materials were characterized in terms of their morphological, structural,

compositional and optical properties. The morphological investigations done by field emission scanning

electron microscopy (FESEM) reveal that the synthesized products are multipods shaped and grown in

high density. The structural and compositional properties, observed by X­ray diffraction (XRD), energy

dispersive spectroscopy (EDS) attached with FESEM and Fourier transform infrared (FTIR)

spectroscopy exhibit that the synthesized multipods are well­crystalline and possessing wurtzite

hexagonal phase pure Cd­doped ZnO. The as­synthesized Cd­doped ZnO multipods exhibited good

optical properties as was confirmed by UV­vis. spectroscopy. Finally, the as­synthesized Cd­doped

ZnO multipods were used environmental remediation application. For this, the synthesized multipods

were used as an effective photocatalyst for the photocatalytic degradation of acridine orange (AO)

which exhibit similar to 92.4% degradation within 90 min. This work demonstrates that doped ZnO

materials could be used as efficient photocatalyst for the photocatalytic degradation of various organic

dyes and chemicals.

Keywords
Author Keywords: Cd­Doped ZnO Multipods; Environmental Remediation; Photocatalytic Degradation

KeyWords Plus: ASSISTED PHOTOCATALYTIC DEGRADATION; AQUEOUS­SOLUTION; DYE;
NANOPARTICLES; ORANGE; TIO2

Author Information
Reprint Address:  Umar, A (reprint author)

Najran Univ, PCSED, Najran 11001, Saudi Arabia.

Addresses:

[ 1 ] King Abdulaziz Univ, Fac Sci, Dept Chem, Jeddah 21432, Saudi Arabia

[ 2 ] Najran Univ, PCSED, Najran 11001, Saudi Arabia

[ 3 ] Univ Patras, Dept Mat Sci, GR­26504 Rion, Greece

[ 4 ] Najran Univ, Fac Sci & Arts, Dept Chem, Najran 11001, Saudi Arabia

[ 5 ] King Abdulaziz Univ, Dept Microbiol, Jeddah 21432, Saudi Arabia

[ 6 ] King Abdulaziz Univ, Fac Sci, Dept Phys, Jeddah 21432, Saudi Arabia

Funding

Funding Agency Grant Number

King Abdulaziz University, Jeddah  313/363/1432 

Citation Network

22 Times Cited
22 Cited References
View Related Records

Create Citation Alert

(data from Web of Science Core Collection)

All Times Cited Counts
22 in All Databases
22 in Web of Science Core Collection
1 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: 1
Since 2013: 45

Learn more

Most Recent Citation

Ghahari, SeyedAli. Effect of ZnO
nanoparticles on thermoelectric
properties of cement composite for
waste heat harvesting .
CONSTRUCTION AND BUILDING
MATERIALS, AUG 15 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.

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

My Tools  Search History Marked List

  Look Up Full Text          Add to Marked ListFull Text Options  Save to EndNote online

 24  of  179 

Search Search Results

Web of Science

https://apps-webofknowledge-com.sdl.idm.oclc.org/DaisyOneClickSearch.do?product=WOS&search_mode=DaisyOneClickSearch&colName=WOS&SID=N16Wd4NavUtPUMex7M2&author_name=Khayyat,%20SA&dais_id=42152520&excludeEventConfig=ExcludeIfFromFullRecPage
https://apps-webofknowledge-com.sdl.idm.oclc.org/DaisyOneClickSearch.do?product=WOS&search_mode=DaisyOneClickSearch&colName=WOS&SID=N16Wd4NavUtPUMex7M2&author_name=Abaker,%20M&dais_id=56645&excludeEventConfig=ExcludeIfFromFullRecPage
https://apps-webofknowledge-com.sdl.idm.oclc.org/DaisyOneClickSearch.do?product=WOS&search_mode=DaisyOneClickSearch&colName=WOS&SID=N16Wd4NavUtPUMex7M2&author_name=Umar,%20A&dais_id=85580970&excludeEventConfig=ExcludeIfFromFullRecPage
https://apps-webofknowledge-com.sdl.idm.oclc.org/DaisyOneClickSearch.do?product=WOS&search_mode=DaisyOneClickSearch&colName=WOS&SID=N16Wd4NavUtPUMex7M2&author_name=Alkattan,%20MO&dais_id=2008945&excludeEventConfig=ExcludeIfFromFullRecPage
https://apps-webofknowledge-com.sdl.idm.oclc.org/DaisyOneClickSearch.do?product=WOS&search_mode=DaisyOneClickSearch&colName=WOS&SID=N16Wd4NavUtPUMex7M2&author_name=Alharbi,%20ND&dais_id=1886995&excludeEventConfig=ExcludeIfFromFullRecPage
https://apps-webofknowledge-com.sdl.idm.oclc.org/DaisyOneClickSearch.do?product=WOS&search_mode=DaisyOneClickSearch&colName=WOS&SID=N16Wd4NavUtPUMex7M2&author_name=Baskoutas,%20S&dais_id=6579110&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.sdl.idm.oclc.org/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=N16Wd4NavUtPUMex7M2&field=TS&value=Cd-Doped+ZnO+Multipods&uncondQuotes=true
https://apps-webofknowledge-com.sdl.idm.oclc.org/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=N16Wd4NavUtPUMex7M2&field=TS&value=Environmental+Remediation&uncondQuotes=true
https://apps-webofknowledge-com.sdl.idm.oclc.org/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=N16Wd4NavUtPUMex7M2&field=TS&value=Photocatalytic+Degradation&uncondQuotes=true
https://apps-webofknowledge-com.sdl.idm.oclc.org/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=N16Wd4NavUtPUMex7M2&field=TS&value=ASSISTED+PHOTOCATALYTIC+DEGRADATION&uncondQuotes=true
https://apps-webofknowledge-com.sdl.idm.oclc.org/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=N16Wd4NavUtPUMex7M2&field=TS&value=AQUEOUS-SOLUTION&uncondQuotes=true
https://apps-webofknowledge-com.sdl.idm.oclc.org/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=N16Wd4NavUtPUMex7M2&field=TS&value=DYE&uncondQuotes=true
https://apps-webofknowledge-com.sdl.idm.oclc.org/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=N16Wd4NavUtPUMex7M2&field=TS&value=NANOPARTICLES&uncondQuotes=true
https://apps-webofknowledge-com.sdl.idm.oclc.org/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=N16Wd4NavUtPUMex7M2&field=TS&value=ORANGE&uncondQuotes=true
https://apps-webofknowledge-com.sdl.idm.oclc.org/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=N16Wd4NavUtPUMex7M2&field=TS&value=TIO2&uncondQuotes=true
javascript:hide_show('reprint_pref_org_exp_link_2', 'inline');hide_show('show_reprint_pref_org_exp_link_2', 'none');hide_show('hide_reprint_pref_org_exp_link_2', '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')
javascript:hide_show('research_pref_org_exp_link_5', 'inline');hide_show('show_research_pref_org_exp_link_5', 'none');hide_show('hide_research_pref_org_exp_link_5', 'inline')
javascript:hide_show('research_pref_org_exp_link_6', 'inline');hide_show('show_research_pref_org_exp_link_6', 'none');hide_show('hide_research_pref_org_exp_link_6', 'inline')
https://apps-webofknowledge-com.sdl.idm.oclc.org/CitingArticles.do?product=WOS&REFID=443947557&SID=N16Wd4NavUtPUMex7M2&search_mode=CitingArticles&parentProduct=WOS&parentQid=7&parentDoc=24&excludeEventConfig=ExcludeIfFromFullRecPage
https://apps-webofknowledge-com.sdl.idm.oclc.org/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%3d7%26log_event%3dyes%26product%3dWOS%26SID%3dN16Wd4NavUtPUMex7M2%26viewType%3dfullRecord%26doc%3d24%26page%3d3&srcDesc=RET2WOS&srcAlt=Back+to+Web+of+Science&UT=WOS:000313851000031&search_mode=CitedRefList&SID=N16Wd4NavUtPUMex7M2&parentProduct=WOS&parentQid=7&parentDoc=24&recid=WOS:000313851000031&PREC_REFCOUNT=22&fromRightPanel=true
https://apps-webofknowledge-com.sdl.idm.oclc.org/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%3d7%26log_event%3dyes%26product%3dWOS%26SID%3dN16Wd4NavUtPUMex7M2%26viewType%3dfullRecord%26doc%3d24%26page%3d3&srcDesc=RET2WOS&srcAlt=Back+to+Web+of+Science&UT=WOS:000313851000031&parentProduct=WOS&parentQid=7&search_mode=RelatedRecords&SID=N16Wd4NavUtPUMex7M2&parentDoc=24
javascript:csiovl('PCTAdd', '/OutboundService.do?action=go&mode=PCTAdd&product=WOS&SID=N16Wd4NavUtPUMex7M2&component=pct&forwardTo=None&qid=7&doc=24&colName=WOS&num_cited=22');
https://apps-webofknowledge-com.sdl.idm.oclc.org/CitingArticles.do?REFID=443947557&SID=N16Wd4NavUtPUMex7M2&search_mode=CitingArticles&parentProduct=WOS&parentQid=7&parentDoc=24&product=UA&betterCount=22&excludeEventConfig=ExcludeIfFromFullRecPage&fromPID=WOS&toPID=UA
https://apps-webofknowledge-com.sdl.idm.oclc.org/CitingArticles.do?REFID=443947557&SID=N16Wd4NavUtPUMex7M2&search_mode=CitingArticles&parentProduct=WOS&parentQid=7&parentDoc=24&product=WOS&excludeEventConfig=ExcludeIfFromFullRecPage&fromPID=WOS&toPID=WOS
javascript:;
https://apps-webofknowledge-com.sdl.idm.oclc.org/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%3d7%26log_event%3dyes%26product%3dWOS%26SID%3dN16Wd4NavUtPUMex7M2%26viewType%3dfullRecord%26doc%3d24%26page%3d3&srcDesc=RET2WOS&SID=N16Wd4NavUtPUMex7M2&qid=13&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%3D13%26page%3D1%26excludeEventConfig%3DExcludeIfFromMostRecent%26product%3DUA%26SID%3DN16Wd4NavUtPUMex7M2%26colName%3DWOS%26recordID%3DWOS%3A000403120600079%26doc%3D1
https://apps-webofknowledge-com.sdl.idm.oclc.org/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%3d7%26log_event%3dyes%26product%3dWOS%26SID%3dN16Wd4NavUtPUMex7M2%26viewType%3dfullRecord%26doc%3d24%26page%3d3&srcDesc=RET2WOS&srcAlt=Back+to+Web+of+Science&REFID=443947557&SID=N16Wd4NavUtPUMex7M2&search_mode=CitingArticles&parentProduct=WOS&parentQid=7&parentDoc=24&excludeEventConfig=ExcludeIfFromFullRecPage&betterCount=22
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:void(0);
javascript:;
javascript: void(0)
javascript: void(0)
https://apps-webofknowledge-com.sdl.idm.oclc.org/WOS_CombineSearches_input.do?product=WOS&SID=N16Wd4NavUtPUMex7M2&search_mode=CombineSearches
https://apps-webofknowledge-com.sdl.idm.oclc.org/ViewMarkedList.do?action=Search&product=WOS&SID=N16Wd4NavUtPUMex7M2&mark_id=UDB&search_mode=MarkedList&colName=WOS&entry_prod=WOS
javascript:;
javascript:;
javascript:;
https://apps-webofknowledge-com.sdl.idm.oclc.org/full_record.do?product=WOS&search_mode=GeneralSearch&qid=7&SID=N16Wd4NavUtPUMex7M2&excludeEventConfig=ExcludeIfFromFullRecPage&page=3&doc=23
https://apps-webofknowledge-com.sdl.idm.oclc.org/full_record.do?product=WOS&search_mode=GeneralSearch&qid=7&SID=N16Wd4NavUtPUMex7M2&excludeEventConfig=ExcludeIfFromFullRecPage&page=3&doc=25
https://apps-webofknowledge-com.sdl.idm.oclc.org/WOS_GeneralSearch_input.do?product=WOS&SID=N16Wd4NavUtPUMex7M2&search_mode=GeneralSearch
https://apps-webofknowledge-com.sdl.idm.oclc.org/summary.do?product=WOS&search_mode=GeneralSearch&qid=7&SID=N16Wd4NavUtPUMex7M2&page=3


7/21/2017 Web of Science [v.5.25] ­ Web of Science Core Collection Full Record

https://apps­webofknowledge­com.sdl.idm.oclc.org/full_record.do?product=WOS&search_mode=GeneralSearch&qid=7&SID=N16Wd4NavUtPUMex7M2… 2/2

DSR   

View funding text    

Publisher
AMER SCIENTIFIC PUBLISHERS, 26650 THE OLD RD, STE 208, VALENCIA, CA 91381­0751 USA

Categories / Classification
Research Areas: Chemistry; Science & Technology ­ Other Topics; Materials Science; Physics

Web of Science Categories: Chemistry, Multidisciplinary; Nanoscience & Nanotechnology; Materials
Science, Multidisciplinary; Physics, Applied; Physics, Condensed Matter

Document Information
Document Type: Article

Language: English

Accession Number:  WOS:000313851000031

PubMed ID:  23421230

ISSN:  1533­4880

Journal Information

Table of Contents:  Current Contents Connect
Impact Factor:  Journal Citation Reports

Other Information
IDS Number:  074YM

Cited References in Web of Science Core Collection:  22

Times Cited in Web of Science Core Collection:  22

 24  of  179 

© 2017  CLARIVATE ANALYTICS  TERMS OF USE  PRIVACY POLICY  FEEDBACK

javascript:hide_show('show_fund_blurb', 'inline');hide_show('show_fund_blurb_link', 'none');hide_show('hide_fund_blurb_link', 'inline')
https://toc-webofknowledge-com.sdl.idm.oclc.org/ToC.cgi?locale=en_US;UT=000313851000031;SID=N16Wd4NavUtPUMex7M2;CCC_ReturnLink=https%3A%2F%2Fapps.webofknowledge.com%3A443%2F%2Ffull_record.do%3Fproduct%3DWOS%26search_mode%3DGeneralSearch%26qid%3D7%26SID%3DN16Wd4NavUtPUMex7M2%26page%3D3%26doc%3D24%26log_event%3Dno;Func=Links;CustomersID=CCCTOC;PointOfEntry=TOC;PublisherID=CCCTOC;ServiceName=TransferToWos;ServiceUser=Links;log_event=no;Product=WOS
javascript:;
https://apps-webofknowledge-com.sdl.idm.oclc.org/CitedRefList.do?product=WOS&search_mode=CitedRefList&SID=N16Wd4NavUtPUMex7M2&colName=WOS&parentProduct=WOS&parentQid=7&parentDoc=24&recid=WOS:000313851000031&UT=WOS:000313851000031
https://apps-webofknowledge-com.sdl.idm.oclc.org/CitingArticles.do?product=WOS&search_mode=CitingArticles&SID=N16Wd4NavUtPUMex7M2&parentProduct=WOS&parentQid=7&excludeEventConfig=ExcludeIfFromFullRecPage&parentDoc=24&REFID=443947557&alldbColName=WOS&colName=WOS
https://apps-webofknowledge-com.sdl.idm.oclc.org/full_record.do?product=WOS&search_mode=GeneralSearch&qid=7&SID=N16Wd4NavUtPUMex7M2&excludeEventConfig=ExcludeIfFromFullRecPage&page=3&doc=23
https://apps-webofknowledge-com.sdl.idm.oclc.org/full_record.do?product=WOS&search_mode=GeneralSearch&qid=7&SID=N16Wd4NavUtPUMex7M2&excludeEventConfig=ExcludeIfFromFullRecPage&page=3&doc=25
javascript: void(0)
javascript: void(0)
javascript: void(0)
javascript: void(0)

