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Abstract

Latex compounding which incorporates various types of >clays as filler the rubber can significantly give reinforcement in the
rubber matrix when rubber/clay nanocomposites are formed, but the filler agglomerates. Thus, study was conducted by
using Kaolin clay as the filler in the rubber nanocomposites with silane coupling agent to functionalize the surface of the
filler. This study was done in order to investigate the mechanical properties of various functionalized Kaolin in latex
nanocomposites, to prepare various ratios of Kaolin to rubber, and to characterize mechanical, thermal and morphological
properties of the Kaolin in latex nanocomposites. To achieve these, six types of silane coupling agents was used for Kaolin
filler surface ftmctionalization purpose during the filler's incorporation in latex compounding. The optimized coupling
agent, USi 7301 (7-chloropropyltrimetoxysilane) - with tensile strength value of 32.77 MPa, elongation at break value of
632.589 % and force at break value of 6.737 N was used to further functionalize Kaolin filler in different ratios so as to
achieve the optimum mechanical, thermal and morphological properties of the filler in the polymer matrix. Universal tensile
machine was used to analyze the mechanical properties of the nanocornposites, while the Scanning Election Microscopy
(SEM) and Differential Scanning Calorimetry (DSC) were used to observe the morphological and thermal properties of
the'nanocornposites, respectively. The results showed that reducing the Total Solids Content (TSC) of Kaolin filler to 26 %
somehow showed the optimized properties of the nanocomposites, giving 34.00 MPa tensile strength, 576.494 % elongation
at break and 6.564 N force at break. Rough surface morphology was observed under SEM suggesting the occurrence of
phase separation between the hydrophilic filler and the hydrophobic rubber matrix. In the DSC plot, sample with USi-7301
and with functionalized Kaolin filler 26 % TSC showed glass transition temperature shifted to lower region compared to
normal nitrile rubber. The reinforcement of nanocomposites formed will not only enhance the properties of the
nanocomposites, but is also economically feasible thus brings advantages to the industry.

Keywords

Author Keywords: rubber; latex; filler; nanocomposites; silane coupling agent

Author Information

Reprint Address:

International Islamic University Malaysia Int Islamic Univ Malaysia, Fac Engn, Dept Biotechnol Engn, Jalan Gombak, Kuala
Lumpur 53100, Malaysia.

Corresponding Address: Ali, FB (corresponding author)

+ IntlIslamic Univ Malaysia, Fac Engn, Dept Biotechnol Engn, Jalan Gombak, Kuala Lumpur 53100, Malaysia.
Addresses:

+ [1]IntIslamic Univ Malaysia, Fac Engn, Dept Biotechnol Engn, Jalan Gombak, Kuala Lumpur 53100, Malaysia

[2] Top Glove Sdn Bhd, R&D Ctr, Lot 64593,Jalan Dahlia KU-8, Klang 41050, Selangor, Malaysia

E-mail Addresses: fathilah@iium.edu.my
Funding

Funding Agency Grant Number
HUM Faculty of Engineering

Top Glove Sdn. Bhd. and its RD department

View funding text

Publisher
KULLIYYAH ENGINEERING, INT ISLAMIC UNIV MALAYSIA, JALAN GOMBAK, 53100, MALAYSIA

Citation Network

In Web of Science Core Collection

0

Times Cited

‘ Create Citation Alert

13

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
- Emerging Sources Citation Index

Suggest a correction

Ifyou would like to improve the quality of
the data in this record, please suggest a
correction.

apps.webofknowledge.com.ezproxy.um.edu.my/full_record.do?product=WOS&search_mode=GeneralSearch&qid=5&SID=C1AtBzJvw2gyacjLexR&pa... 1/3


http://apps.webofknowledge.com.ezproxy.um.edu.my/home.do?SID=C1AtBzJvw2gyacjLexR
http://apps.webofknowledge.com.ezproxy.um.edu.my/OutboundService.do?SID=C1AtBzJvw2gyacjLexR&mode=rrcAuthorRecordService&action=go&product=WOS&lang=en_US&daisIds=40683476
javascript:sup_focus('addressWOS:000546946900019-1')
javascript:sup_focus('addressWOS:000546946900019-2')
http://apps.webofknowledge.com.ezproxy.um.edu.my/OutboundService.do?SID=C1AtBzJvw2gyacjLexR&mode=rrcAuthorRecordService&action=go&product=WOS&lang=en_US&daisIds=40694909
javascript:sup_focus('addressWOS:000546946900019-2')
http://apps.webofknowledge.com.ezproxy.um.edu.my/OutboundService.do?SID=C1AtBzJvw2gyacjLexR&mode=rrcAuthorRecordService&action=go&product=WOS&lang=en_US&daisIds=40676805
javascript:sup_focus('addressWOS:000546946900019-1')
http://apps.webofknowledge.com.ezproxy.um.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=C1AtBzJvw2gyacjLexR&field=TS&value=rubber&uncondQuotes=true
http://apps.webofknowledge.com.ezproxy.um.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=C1AtBzJvw2gyacjLexR&field=TS&value=latex&uncondQuotes=true
http://apps.webofknowledge.com.ezproxy.um.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=C1AtBzJvw2gyacjLexR&field=TS&value=filler&uncondQuotes=true
http://apps.webofknowledge.com.ezproxy.um.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=C1AtBzJvw2gyacjLexR&field=TS&value=nanocomposites&uncondQuotes=true
http://apps.webofknowledge.com.ezproxy.um.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=C1AtBzJvw2gyacjLexR&field=TS&value=silane+coupling+agent&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:fathilah@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=Wos1pAlertingPCTAdd&product=WOS&SID=C1AtBzJvw2gyacjLexR&component=pct&forwardTo=None&qid=5&doc=19&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%3d5%26log_event%3dyes%26product%3dWOS%26SID%3dC1AtBzJvw2gyacjLexR%26viewType%3dfullRecord%26doc%3d19%26page%3d2&srcDesc=RET2WOS&srcAlt=Back+to+Web+of+Science&UT=WOS:000546946900019&search_mode=CitedRefList&SID=C1AtBzJvw2gyacjLexR&parentProduct=WOS&parentQid=5&parentDoc=19&recid=WOS:000546946900019&PREC_REFCOUNT=13&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%3d5%26log_event%3dyes%26product%3dWOS%26SID%3dC1AtBzJvw2gyacjLexR%26viewType%3dfullRecord%26doc%3d19%26page%3d2&srcDesc=RET2WOS&srcAlt=Back+to+Web+of+Science&UT=WOS:000546946900019&parentProduct=WOS&parentQid=5&search_mode=RelatedRecords&SID=C1AtBzJvw2gyacjLexR&parentDoc=19
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=C1AtBzJvw2gyacjLexR&search_mode=CombineSearches
http://apps.webofknowledge.com.ezproxy.um.edu.my/ViewMarkedList.do?action=Search&product=WOS&SID=C1AtBzJvw2gyacjLexR&mark_id=UDB&search_mode=MarkedList&colName=WOS&entry_prod=WOS
javascript:void('Links');
http://apps.webofknowledge.com.ezproxy.um.edu.my/full_record.do?product=WOS&search_mode=GeneralSearch&qid=5&SID=C1AtBzJvw2gyacjLexR&excludeEventConfig=ExcludeIfFromFullRecPage&page=2&doc=18
http://apps.webofknowledge.com.ezproxy.um.edu.my/full_record.do?product=WOS&search_mode=GeneralSearch&qid=5&SID=C1AtBzJvw2gyacjLexR&excludeEventConfig=ExcludeIfFromFullRecPage&page=2&doc=20
http://apps.webofknowledge.com.ezproxy.um.edu.my/WOS_GeneralSearch_input.do?product=WOS&SID=C1AtBzJvw2gyacjLexR&search_mode=GeneralSearch
http://apps.webofknowledge.com.ezproxy.um.edu.my/summary.do?product=WOS&search_mode=GeneralSearch&qid=5&SID=C1AtBzJvw2gyacjLexR&page=2

8/17/2020

Web of Science [v.5.35] - Web of Science Core Collection Full Record

Categories / Classification

Research Areas: Engineering

Web of Science Categories: Engineering, Multidisciplinary

See more data fields

4 19 of 196 P

Cited References: 13

Showing 13 of 13 View Allin Cited References page

10.

11.

12.

apps.webofknowledge.com.ezproxy.um.edu.my/full_record.do?product=WOS&search_mode=GeneralSearch&qid=5&SID=C1AtBzJvw2gyacjLexR&pa...

(from Web of Science Core Collection)

Studies on the effect of titanate coupling agent (2.0%) on the mechanical properties of flyash-filled polybutadiene rubber Times Cited:

By: Alkadasi, NAN; Sarwade, BD; Hundiwale, DG; et al.
JOURNAL OF APPLIED POLYMER SCIENCE Volume: 93 Issue:3 Pages: 1293-1298 Published: AUG 52004

Design and Preparation of Cross-Linked Polystyrene Nanoparticles for Elastomer Reinforcement
By: Lu, Ming; Zhou, Jianjun; Wang, Liansheng; et al.
JOURNAL OF NANOMATERIALS Volume: 2010  Article Number: 352914 Published: 2010

Carboxylated acrylo nitrile butadiene rubber latex/kaolin nanocomposites: preparation and properties
By: Nair, K. Preetha; Nair, Ajalesh B.; Joseph, Rani
COMPOSITE INTERFACES Volume: 21 Issue: 6 Pages:571-583 Published: 2014

Title: [not available]
By: NASSAR A
NANOSCIENCE NANOENGI Volume:1 Pages:89 Published: 2013

Quality of water treated by coagulation using Moringa oleifera seeds
By: Ndabigengesere, A; Narasiah, KS
WATER RESEARCH Volume: 32 Issue:3 Pages: 781-791 Published: MAR 1998

Synthesis of Natural Rubber/Palygorskite Nanocomposites via Silylation and Cation Exchange
By: Nor, N. A. Mohd; Muttalib, S. N. A.; Othman, N.

Times Cited:

Times Cited:

Times Cited:

Times Cited:

Times Cited:

NANOCLAY REINFORCED POLYMER COMPOSITES: NANOCOMPOSITES AND BIONANOCOMPOSITES Book Series: Engineering Materials Pages:

261-289 Published: 2016

Synthesis and structure of smectic clay/poly(methyl methacrylate) and clay/polystyrene nanocomposites via in situ

intercalative polymerization
By: Okamoto, M; Morita, S; Taguchi, H; et al.
POLYMER Volume: 41 Issue:10 Pages:3887-3890 Published: MAY 2000

Preparation of polystyrene-clay nanocomposite by solution intercalation technique
By: Paul, P. K.; Hussain, S. A.; Bhattacharjee, D.; et al.
BULLETIN OF MATERIALS SCIENCE Volume: 36 Issue:3 Pages: 361-366 Published: JUN 2013

General Purpose Elastomers: Structure, Chemistry, Physics and Performance
By: Robert, A. S.; Ing, K.

Advances in Elastomers | Pages: 11-45 Published: 2013

Publisher: Springer, Berlin Heidelberg

[Show additional data]

Do the rubber plantations in tropical China act as large carbon sinks?
By: Song, Qing-Hai; Tan, Zheng-Hong; Zhang, Yi-Ping; et al.
IFOREST-BIOGEOSCIENCES AND FORESTRY Volume: 7 Pages: 42-47 Published: OCT 212013

Title: [not available]

By: Takatoh, K.; Sakamoto, M.; Hasegawa, R.; et al.

Alignment Technology and Applications of Liquid Crystal Devices Pages: 90-95 Published: 2005
Publisher: CRC Press, Boca Raton

[Show additional data]

Rubber/clay nanocomposites by combined latex compounding and melt mixing: A masterbatch process
By: Tan, Jinghua; Wang, Xiaoping; Luo, Yuanfang; et al.

Times Cited:

Times Cited:

Times Cited:

Times Cited:

Times Cited:

Times Cited:

36

2/3


http://apps.webofknowledge.com.ezproxy.um.edu.my/full_record.do?product=WOS&search_mode=GeneralSearch&qid=5&SID=C1AtBzJvw2gyacjLexR&excludeEventConfig=ExcludeIfFromFullRecPage&page=2&doc=18
http://apps.webofknowledge.com.ezproxy.um.edu.my/full_record.do?product=WOS&search_mode=GeneralSearch&qid=5&SID=C1AtBzJvw2gyacjLexR&excludeEventConfig=ExcludeIfFromFullRecPage&page=2&doc=20
http://apps.webofknowledge.com.ezproxy.um.edu.my/summary.do?product=WOS&parentProduct=WOS&search_mode=CitedRefList&parentQid=5&parentDoc=19&qid=6&SID=C1AtBzJvw2gyacjLexR&colName=WOS&page=1
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=C1AtBzJvw2gyacjLexR&search_mode=CitedFullRecord&isickref=WOS:000221965800039
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=C1AtBzJvw2gyacjLexR&search_mode=CitingArticles&parentProduct=WOS&parentQid=6&parentDoc=1&REFID=47161632&logEventUT=&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=C1AtBzJvw2gyacjLexR&search_mode=CitedFullRecord&isickref=WOS:000279912100001
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=C1AtBzJvw2gyacjLexR&search_mode=CitingArticles&parentProduct=WOS&parentQid=6&parentDoc=2&REFID=327097494&logEventUT=&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=C1AtBzJvw2gyacjLexR&search_mode=CitedFullRecord&isickref=WOS:000336435100007
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=C1AtBzJvw2gyacjLexR&search_mode=CitingArticles&parentProduct=WOS&parentQid=6&parentDoc=3&REFID=471341215&logEventUT=&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=C1AtBzJvw2gyacjLexR&search_mode=CitingArticles&parentProduct=WOS&parentQid=6&parentDoc=4&REFID=483038860&logEventUT=&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=C1AtBzJvw2gyacjLexR&search_mode=CitedFullRecord&isickref=WOS:000072231600030
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=C1AtBzJvw2gyacjLexR&search_mode=CitingArticles&parentProduct=WOS&parentQid=6&parentDoc=5&REFID=4162675&logEventUT=&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=C1AtBzJvw2gyacjLexR&search_mode=CitedFullRecord&isickref=WOS:000400145000013
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=C1AtBzJvw2gyacjLexR&search_mode=CitingArticles&parentProduct=WOS&parentQid=6&parentDoc=6&REFID=536273737&logEventUT=&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=C1AtBzJvw2gyacjLexR&search_mode=CitedFullRecord&isickref=WOS:000085388300042
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=C1AtBzJvw2gyacjLexR&search_mode=CitingArticles&parentProduct=WOS&parentQid=6&parentDoc=7&REFID=3312760&logEventUT=&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=C1AtBzJvw2gyacjLexR&search_mode=CitedFullRecord&isickref=WOS:000320280500003
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=C1AtBzJvw2gyacjLexR&search_mode=CitingArticles&parentProduct=WOS&parentQid=6&parentDoc=8&REFID=453620596&logEventUT=&excludeEventConfig=ExcludeIfFromNonInterProduct
javascript:$('#cited-refs-full-record #FCR_NORMAL_DATA_9 .fcr-data-normal').hide(1000);$('#cited-refs-full-record #FCR_NORMAL_DATA_9 .fcr-data-additional').css('display', 'inline');$('#cited-refs-full-record #FCR_NORMAL_DATA_9 .fcr-data-additional').show('fast');void(0)
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=C1AtBzJvw2gyacjLexR&search_mode=CitingArticles&parentProduct=WOS&parentQid=6&parentDoc=9&REFID=499484758&logEventUT=&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=C1AtBzJvw2gyacjLexR&search_mode=CitedFullRecord&isickref=WOS:000331605200001
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=C1AtBzJvw2gyacjLexR&search_mode=CitingArticles&parentProduct=WOS&parentQid=6&parentDoc=10&REFID=466010044&logEventUT=&excludeEventConfig=ExcludeIfFromNonInterProduct
javascript:$('#cited-refs-full-record #FCR_NORMAL_DATA_11 .fcr-data-normal').hide(1000);$('#cited-refs-full-record #FCR_NORMAL_DATA_11 .fcr-data-additional').css('display', 'inline');$('#cited-refs-full-record #FCR_NORMAL_DATA_11 .fcr-data-additional').show('fast');void(0)
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=C1AtBzJvw2gyacjLexR&search_mode=CitingArticles&parentProduct=WOS&parentQid=6&parentDoc=11&REFID=610037642&logEventUT=&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=C1AtBzJvw2gyacjLexR&search_mode=CitedFullRecord&isickref=WOS:000298120300111
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=C1AtBzJvw2gyacjLexR&search_mode=CitingArticles&parentProduct=WOS&parentQid=6&parentDoc=12&REFID=427526085&logEventUT=&excludeEventConfig=ExcludeIfFromNonInterProduct

