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Abstract

Mercury is a toxic metal that can be found everywhere - it is used in many products of our daily life and mercury
contamination usually cannot be detected by any of the five human senses. Continuous exposure to mercury has severe
implications neurologically, gastrointestinally and with respect to renal organ systems. This study was conducted to develop
a portable and easy-to-use chemosensor with 1- anilino-3-phenyliminourea (AP) for detecting Hg2+ ions in aqueous system.
The sensitivity of AP in acting as a chemosensor was optimized based on solvent/co-solvent ratio and pH. The result showed
that AP has a highly sensitivity against Hg2+ in DMSO/citrate buffer (8/2, v/v, pH = 4.0). The LOD of AP against Hg2+ ions was
calculated at 69.02 mu M. The stoichiometric ratio of AP-Hg2+ was 1:1 as determined by the Job's plot analysis. COSMO-RS
results show that DMSO and AP formed stronger hydrogen bonds due to the peaks of both appearing at greater positive and
negative sigma profile values in the H-bond acceptor and H-bond donor regions, respectively. Molecular electrostatic
potential, Fukui function and electronic transition were successfully performed using the DFT method to characterize and
support the experimental data in predicting the interaction that occurs between AP and Hg2+ ions. The calculated HOMO-
LUMO energy gaps of AP and Ap-Hg2+ were 3.72 eV and 1.95 eV, respectively. The result aligned with the UV-vis analysis
where a redshift occurred after formation of the complex. Using naked eye observation, the developed test strip using the AP
chemosensor also demonstrated a colour change in recognizing Hg2+ ions in aqueous media. (C) 2020 Elsevier B.V. All rights

reserved.

Keywords
Author Keywords: Chemosensor; DFT/TD-DFT; 1-anilino-3-phenyliminourea; Hg2+; Non-covalent interaction
KeyWords Plus: MERCURY; IONS

Author Information

Reprint Address: Normaya, E (reprint author)

— IntlIslamic Univ Malaysia, Dept Chem, Expt & Theoret Res Lab, Kulliyyah Sci, Kuantan 25200, Pahang, Malaysia.
Organization-Enhanced Name(s)
International Islamic University Malaysia

Addresses:

— [1]IntIslamic Univ Malaysia, Dept Chem, Expt & Theoret Res Lab, Kulliyyah Sci, Kuantan 25200, Pahang, Malaysia
Organization-Enhanced Name(s)
International Islamic University Malaysia

+ [2]Univ Kebangsaan Malaysia, Fac Sci & Technol, Sch Chem Sci & Food Technol, Bangi 43600, Selangor, Malaysia

+ [3]Univ Malaysia Terengganu, Fac Sci, Dept Chem, Kuala Terengganu 21030, Terengganu Daru, Malaysia
E-mail Addresses: ernanormaya@gmail.com
Funding

Funding Agency Show details = Grant Number

4 50f 148 D

Citation Network

In Web of Science Core Collection

0

Times Cited

Create Citation Alert‘

23

Cited References

View Related Records

Use in Web of Science

Web of Science Usage Count

0 0

Last 180 Days Since 2013

Learn more

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://core.ac.uk/display/300478294?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
javascript:toggle_unified_funding()
http://apps.webofknowledge.com.ezproxy.um.edu.my/home.do?SID=C4dkJ2fYbK1EiZbxBBl
http://apps.webofknowledge.com.ezproxy.um.edu.my/OutboundService.do?SID=C4dkJ2fYbK1EiZbxBBl&mode=rrcAuthorRecordService&action=go&product=WOS&lang=en_US&daisIds=23378607
javascript:sup_focus('addressWOS:000517780500023-1')
http://apps.webofknowledge.com.ezproxy.um.edu.my/OutboundService.do?SID=C4dkJ2fYbK1EiZbxBBl&mode=rrcAuthorRecordService&action=go&product=WOS&lang=en_US&daisIds=7695586
javascript:sup_focus('addressWOS:000517780500023-1')
http://apps.webofknowledge.com.ezproxy.um.edu.my/OutboundService.do?SID=C4dkJ2fYbK1EiZbxBBl&mode=rrcAuthorRecordService&action=go&product=WOS&lang=en_US&daisIds=35034446
javascript:sup_focus('addressWOS:000517780500023-1')
http://apps.webofknowledge.com.ezproxy.um.edu.my/OutboundService.do?SID=C4dkJ2fYbK1EiZbxBBl&mode=rrcAuthorRecordService&action=go&product=WOS&lang=en_US&daisIds=30500493
javascript:sup_focus('addressWOS:000517780500023-2')
http://apps.webofknowledge.com.ezproxy.um.edu.my/OutboundService.do?SID=C4dkJ2fYbK1EiZbxBBl&mode=rrcAuthorRecordService&action=go&product=WOS&lang=en_US&daisIds=31506909
javascript:sup_focus('addressWOS:000517780500023-3')
javascript:;
http://apps.webofknowledge.com.ezproxy.um.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=C4dkJ2fYbK1EiZbxBBl&field=TS&value=Chemosensor&uncondQuotes=true
http://apps.webofknowledge.com.ezproxy.um.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=C4dkJ2fYbK1EiZbxBBl&field=TS&value=DFT%2FTD-DFT&uncondQuotes=true
http://apps.webofknowledge.com.ezproxy.um.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=C4dkJ2fYbK1EiZbxBBl&field=TS&value=1-anilino-3-phenyliminourea&uncondQuotes=true
http://apps.webofknowledge.com.ezproxy.um.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=C4dkJ2fYbK1EiZbxBBl&field=TS&value=Hg2%2B&uncondQuotes=true
http://apps.webofknowledge.com.ezproxy.um.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=C4dkJ2fYbK1EiZbxBBl&field=TS&value=Non-covalent+interaction&uncondQuotes=true
http://apps.webofknowledge.com.ezproxy.um.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=C4dkJ2fYbK1EiZbxBBl&field=TS&value=MERCURY&uncondQuotes=true
http://apps.webofknowledge.com.ezproxy.um.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=C4dkJ2fYbK1EiZbxBBl&field=TS&value=IONS&uncondQuotes=true
javascript:hide_show('reprint_pref_org_exp_link_1', 'none');hide_show('show_reprint_pref_org_exp_link_1', 'inline');hide_show('hide_reprint_pref_org_exp_link_1', 'none')
javascript:hide_show('research_pref_org_exp_link_1', 'none');hide_show('show_research_pref_org_exp_link_1', 'inline');hide_show('hide_research_pref_org_exp_link_1', 'none')
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')
mailto:ernanormaya@gmail.com
javascript:csiovl('PCTAdd', '/OutboundService.do?action=go&mode=Wos1pAlertingPCTAdd&product=WOS&SID=C4dkJ2fYbK1EiZbxBBl&component=pct&forwardTo=None&qid=4&doc=5&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%3d4%26log_event%3dyes%26product%3dWOS%26SID%3dC4dkJ2fYbK1EiZbxBBl%26viewType%3dfullRecord%26doc%3d5%26page%3d1&srcDesc=RET2WOS&srcAlt=Back+to+Web+of+Science&UT=WOS:000517780500023&search_mode=CitedRefList&SID=C4dkJ2fYbK1EiZbxBBl&parentProduct=WOS&parentQid=4&parentDoc=5&recid=WOS:000517780500023&PREC_REFCOUNT=23&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%3d4%26log_event%3dyes%26product%3dWOS%26SID%3dC4dkJ2fYbK1EiZbxBBl%26viewType%3dfullRecord%26doc%3d5%26page%3d1&srcDesc=RET2WOS&srcAlt=Back+to+Web+of+Science&UT=WOS:000517780500023&parentProduct=WOS&parentQid=4&search_mode=RelatedRecords&SID=C4dkJ2fYbK1EiZbxBBl&parentDoc=5
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
https://mjl-clarivate-com.ezproxy.um.edu.my/home
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=C4dkJ2fYbK1EiZbxBBl&search_mode=CombineSearches
http://apps.webofknowledge.com.ezproxy.um.edu.my/ViewMarkedList.do?action=Search&product=WOS&SID=C4dkJ2fYbK1EiZbxBBl&mark_id=UDB&search_mode=MarkedList&colName=WOS&entry_prod=WOS
javascript:void('Links');
javascript:;
http://apps.webofknowledge.com.ezproxy.um.edu.my/full_record.do?product=WOS&search_mode=GeneralSearch&qid=4&SID=C4dkJ2fYbK1EiZbxBBl&excludeEventConfig=ExcludeIfFromFullRecPage&page=1&doc=4
http://apps.webofknowledge.com.ezproxy.um.edu.my/full_record.do?product=WOS&search_mode=GeneralSearch&qid=4&SID=C4dkJ2fYbK1EiZbxBBl&excludeEventConfig=ExcludeIfFromFullRecPage&page=1&doc=6
http://apps.webofknowledge.com.ezproxy.um.edu.my/WOS_GeneralSearch_input.do?product=WOS&SID=C4dkJ2fYbK1EiZbxBBl&search_mode=GeneralSearch
http://apps.webofknowledge.com.ezproxy.um.edu.my/summary.do?product=WOS&search_mode=GeneralSearch&qid=4&SID=C4dkJ2fYbK1EiZbxBBl&page=

International Islamic University Malaysia

Ministry of Education, Malaysia FRGS19-053-0662

View funding text

Publisher
ELSEVIER, RADARWEG 29, 1043 NX AMSTERDAM, NETHERLANDS

Journal Information

Impact Factor: Journal Citation Reports

Categories / Classification
Research Areas: Chemistry

Web of Science Categories: Chemistry, Physical

Document Information

Language: English

Accession Number: W0S:000517780500023
ISSN: 0022-2860

elSSN: 1872-8014

Other Information
IDS Number: KR7FE
Cited References in Web of Science Core Collection: 23

Times Cited in Web of Science Core Collection: 0

See fewer data fields

Cited References: 23

Showing 23 of 23 View Allin Cited References page

1. Title: [not available]
By: Baerends, E.J.; Ziegler, T.; Atkins, A.J.; et al.
ADF, SCM, Theoretical Chemistry Published: 2017
Publisher: Vrije Universiteit, Amsterdam, The Netherlands
URL: https://www.scm.com
[Show additional data]

2. ATD-DFT basis set and density functional assessment for the calculation of electronic excitation energies of fluorene
By: Barboza, Cristina Aparecida; Muniz Vazquez, Pedro Antonio; Carey, Desmond Mac-Leod; et al.

4 5 0f 148

(from Web of Science Core Collection)

Times Cited: 6

Times Cited: 19

INTERNATIONAL JOURNAL OF QUANTUM CHEMISTRY Volume: 112 Issue: 20 Special Issue: SI Pages: 3434-3438 Published: OCT 152012

3. Theoretical Study on the Electronic Excitations of a Porphyrin-Polypyridyl Ruthenium(ll) Photosensitizer
By: Cardenas-Jiron, Gloria I.; Barboza, Cristina A.; Lopez, Ramon; et al.
JOURNAL OF PHYSICAL CHEMISTRY A Volume: 115 Issue: 43 Pages: 11988-11997 Published: NOV 32011

4. NCIPLOT: A Program for Plotting Noncovalent Interaction Regions
By: Contreras-Garcia, Julia; Johnson, Erin R.; Keinan, Shahar; et al.
JOURNAL OF CHEMICAL THEORY AND COMPUTATION Volume: 7 Issue: 3 Pages: 625-632 Published: MAR 2011

5. Naked-eye and selective detection of mercury (Il) ions in mixed aqueous media using a cellulose-based support

By: Diez-Gil, Cesar; Caballero, Antonio; Ratera, Imma; et al.

SENSORS Volume: 7 Issue: 12 Pages: 3481-3488 Published: DEC 2007

6. Ontheinfluence of basis sets and quantum chemical methods on the prediction accuracy of COSMO-RS

By: Franke, Robert; Hannebauer, Bernd

Times Cited: 13

Times Cited: 1,164

Times Cited: 36

Times Cited: 16

4


javascript:hide_show('show_fund_blurb', 'inline');hide_show('show_fund_blurb_link', 'none');hide_show('hide_fund_blurb_link', 'inline')
javascript:;
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitedRefList.do?product=WOS&search_mode=CitedRefList&SID=C4dkJ2fYbK1EiZbxBBl&colName=WOS&parentProduct=WOS&parentQid=4&parentDoc=5&recid=WOS:000517780500023&UT=WOS:000517780500023
http://apps.webofknowledge.com.ezproxy.um.edu.my/full_record.do?product=WOS&search_mode=GeneralSearch&qid=4&SID=C4dkJ2fYbK1EiZbxBBl&excludeEventConfig=ExcludeIfFromFullRecPage&page=1&doc=4
http://apps.webofknowledge.com.ezproxy.um.edu.my/full_record.do?product=WOS&search_mode=GeneralSearch&qid=4&SID=C4dkJ2fYbK1EiZbxBBl&excludeEventConfig=ExcludeIfFromFullRecPage&page=1&doc=6
http://apps.webofknowledge.com.ezproxy.um.edu.my/summary.do?product=WOS&parentProduct=WOS&search_mode=CitedRefList&parentQid=4&parentDoc=5&qid=7&SID=C4dkJ2fYbK1EiZbxBBl&colName=WOS&page=1
javascript:open_location('https://www.scm.com','on');
javascript:$('#cited-refs-full-record #FCR_NORMAL_DATA_1 .fcr-data-normal').hide(1000);$('#cited-refs-full-record #FCR_NORMAL_DATA_1 .fcr-data-additional').css('display', 'inline');$('#cited-refs-full-record #FCR_NORMAL_DATA_1 .fcr-data-additional').show('fast');void(0)
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=C4dkJ2fYbK1EiZbxBBl&search_mode=CitingArticles&parentProduct=WOS&parentQid=7&parentDoc=1&REFID=555329768&logEventUT=&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=C4dkJ2fYbK1EiZbxBBl&search_mode=CitedFullRecord&isickref=WOS:000308639200021
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=C4dkJ2fYbK1EiZbxBBl&search_mode=CitingArticles&parentProduct=WOS&parentQid=7&parentDoc=2&REFID=438814649&logEventUT=&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=C4dkJ2fYbK1EiZbxBBl&search_mode=CitedFullRecord&isickref=WOS:000296169800007
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=C4dkJ2fYbK1EiZbxBBl&search_mode=CitingArticles&parentProduct=WOS&parentQid=7&parentDoc=3&REFID=424052187&logEventUT=&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=C4dkJ2fYbK1EiZbxBBl&search_mode=CitedFullRecord&isickref=WOS:000287991300010
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=C4dkJ2fYbK1EiZbxBBl&search_mode=CitingArticles&parentProduct=WOS&parentQid=7&parentDoc=4&REFID=412333322&logEventUT=&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=C4dkJ2fYbK1EiZbxBBl&search_mode=CitedFullRecord&isickref=WOS:000252628300032
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=C4dkJ2fYbK1EiZbxBBl&search_mode=CitingArticles&parentProduct=WOS&parentQid=7&parentDoc=5&REFID=85284044&logEventUT=&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=C4dkJ2fYbK1EiZbxBBl&search_mode=CitedFullRecord&isickref=WOS:000297560200019
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=C4dkJ2fYbK1EiZbxBBl&search_mode=CitingArticles&parentProduct=WOS&parentQid=7&parentDoc=6&REFID=425303546&logEventUT=&excludeEventConfig=ExcludeIfFromNonInterProduct

