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Abstract

In this study, polyamide 11 (PA 11) and halloysite nanotubes (HNTs) with varying magnesium

hydroxide (MH) contents were prepared using a twin-screw extruder and injection moulding process.

The mechanical properties of nanocomposites were investigated. The nanocomposites are made up of

100 phr of PA11 and 4 phr of HNTs, with three different MH loadings of 10, 20 and 30 phr. Tensile and
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flexural strength showed slightly increase while Young’s and flexural modulus continuously increased

with addition of MH. Meanwhile, the impact strength and elongation at break decreases. © 2023, The

Author(s), under exclusive license to Springer Nature Singapore Pte Ltd.

Author keywords

Halloysite nanotubes; Magnesium hydroxide; Mechanical properties; Nanocomposites;

Polyamide

Indexed keywords

SciVal Topics

References (14)

Androsch, R., Jariyavidyanont, K., Schick, C.

(2019) Entropy, 21 (10), art. no. 984.  .

doi: 10.3390/e21100984

Mandlekar, N., Malucelli, G., Cayla, A., Rault, F., Giraud, S., Salaün, F., Guan,
J.

(2018) Polymer Degradation and Stability, 153, pp. 63-74.  .
doi: 10.1016/j.polymdegradstab.2018.04.019

Fu, S., Sun, Z., Huang, P., Li, Y., Hu, N.

(2019) Nano Materials Science, 1 (1), pp. 2-30.  .

doi: 10.1016/j.nanoms.2019.02.006

Bidsorkhi, H.C., Adelnia, H., Heidar Pour, R., Soheilmoghaddam, M.

(2015) Journal of Materials Science, 50 (8), pp. 3237-3245.  .
doi: 10.1007/s10853-015-8891-6

 ▻View in search results format

    

All

Export  Print  E-mail  Save to PDF Create bibliography

1

Enthalpy relaxation of polyamide 11 of different morphology
far below the glass transition temperature

Cited 23 times
https://res.mdpi.com/d_attachment/entropy/entropy-21-
00984/article_deploy/entropy-21-00984-v2.pdf

View at Publisher

2

Fire retardant action of zinc phosphinate and polyamide 11
blend containing lignin as a carbon source

Cited 25 times

View at Publisher

3

Some basic aspects of polymer nanocomposites: A critical
review

Cited 405 times
www.keaipublishing.com/en/journals/nano-materials-science/

View at Publisher

4

Preparation and characterization of ethylene-vinyl
acetate/halloysite nanotube nanocomposites

Cited 60 times

View at Publisher

https://www.scopus.com/search/submit/references.uri?sort=plf-f&src=r&imp=t&sid=dc846778a57b01d92d5e67ad6a5317e6&sot=rec&sdt=citedreferences&sl=23&s=EID%282-s2.0-85161229461%29&origin=recordpage&citeCnt=1&citingId=2-s2.0-85161229461
https://www.scopus.com/record/display.uri?eid=2-s2.0-85073983196&origin=reflist
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85161229461&refeid=2-s2.0-85073983196&src=s&origin=reflist&refstat=core
https://res.mdpi.com/d_attachment/entropy/entropy-21-00984/article_deploy/entropy-21-00984-v2.pdf
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.3390%2fe21100984&locationID=3&categoryID=4&eid=2-s2.0-85073983196&issn=10994300&linkType=ViewAtPublisher&year=2019&origin=reflist&dig=812a99675247c665c3611ea4b874556d
https://www.scopus.com/record/display.uri?eid=2-s2.0-85045955229&origin=reflist
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85161229461&refeid=2-s2.0-85045955229&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fj.polymdegradstab.2018.04.019&locationID=3&categoryID=4&eid=2-s2.0-85045955229&issn=01413910&linkType=ViewAtPublisher&year=2018&origin=reflist&dig=4f32862a530623cdd554045fef38a2e1
https://www.scopus.com/record/display.uri?eid=2-s2.0-85071120874&origin=reflist
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85161229461&refeid=2-s2.0-85071120874&src=s&origin=reflist&refstat=core
https://www.scopus.com/record/www.keaipublishing.com/en/journals/nano-materials-science/
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fj.nanoms.2019.02.006&locationID=3&categoryID=4&eid=2-s2.0-85071120874&issn=25899651&linkType=ViewAtPublisher&year=2019&origin=reflist&dig=47f32f16b85994011725edc31c6c5da8
https://www.scopus.com/record/display.uri?eid=2-s2.0-84928497286&origin=reflist
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85161229461&refeid=2-s2.0-84928497286&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1007%2fs10853-015-8891-6&locationID=3&categoryID=4&eid=2-s2.0-84928497286&issn=15734803&linkType=ViewAtPublisher&year=2015&origin=reflist&dig=a7b93f93b609cfb0d517ef9a9964e073


Arman, N., Tekay, E., Şen, S.

(2020) Journal of Thermoplastic Composite Materials, 33 (10), pp. 1336-
1357.  .

doi: 10.1177/0892705719895055

Marset, D., Dolza, C., Fages, E., Gonga, E., Gutiérrez, O., Gomez-Caturla,
J., Ivorra-Martinez, J., (...), Quiles-Carrillo, L.

(2020) Polymers, 12 (12), art. no. 3050, pp. 1-21.  .

doi: 10.3390/polym12123050

Kovačević, Z., Flinčec Grgac, S., Bischof, S.

 (Open Access)

(2021) Polymers, 13 (5), art. no. 741, pp. 1-30.  .

doi: 10.3390/polym13050741

Fei, G., Liu, Y., Wang, Q.

(Open Access)

(2008) Polymer Degradation and Stability, 93 (7), pp. 1351-1356. 
.

doi: 10.1016/j.polymdegradstab.2008.03.031

Liu, Y., Li, J., Wang, Q.

(2008) Materials and Manufacturing Processes, 23 (3), pp. 284-288. 
.

doi: 10.1080/10426910701861010

Arjmandi, R., Balakrishnan, H., Hassan, A., Jawaid, M., Othman, A.Y.

(2018) Fibers and Polymers, 19 (4), pp. 914-926.  .

doi: 10.1007/s12221-018-7839-2

5

Preparation of high-strength SEBS nanocomposites
reinforced with halloysite nanotube: Effect of SEBS-g-MA
compatibilizer

Cited 10 times
http://jtc.sagepub.com/content/by/year

View at Publisher

6

The effect of halloysite nanotubes on the fire retardancy
properties of partially biobased polyamide 610

Cited 10 times
https://www.mdpi.com/2073-4360/12/12/3050/pdf

View at Publisher

7

Progress in biodegradable flame retardant nano-
biocomposites

Cited 22 times
https://www.mdpi.com/2073-4360/13/5/741/pdf

View at Publisher

8

Synergistic effects of novolac-based char former with
magnesium hydroxide in flame retardant polyamide-6

Cited 75
times

View at Publisher

9

Solid state shear milling to prepare magnesium hydroxide
flame-retardant polyamide 6 with high performance

Cited 11
times

View at Publisher

10

Enhanced flame retardancy, thermal and mechanical
properties of hybrid magnesium Hydroxide/Montmorillonite
reinforced polyamide 6/Polypropylene Nanocomposites

Cited 19 times
http://link.springer.com/journal/volumesAndIssues/12221

View at Publisher

https://www.scopus.com/record/display.uri?eid=2-s2.0-85077370482&origin=reflist
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85161229461&refeid=2-s2.0-85077370482&src=s&origin=reflist&refstat=core
http://jtc.sagepub.com/content/by/year
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1177%2f0892705719895055&locationID=3&categoryID=4&eid=2-s2.0-85077370482&issn=15307980&linkType=ViewAtPublisher&year=2020&origin=reflist&dig=169c17c6fe02933884be54a94a7f61c5
https://www.scopus.com/record/display.uri?eid=2-s2.0-85099258682&origin=reflist
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85161229461&refeid=2-s2.0-85099258682&src=s&origin=reflist&refstat=core
https://www.mdpi.com/2073-4360/12/12/3050/pdf
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.3390%2fpolym12123050&locationID=3&categoryID=4&eid=2-s2.0-85099258682&issn=20734360&linkType=ViewAtPublisher&year=2020&origin=reflist&dig=0b92ae30846112a63f422588917da8aa
https://www.scopus.com/record/display.uri?eid=2-s2.0-85102248079&origin=reflist
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85161229461&refeid=2-s2.0-85102248079&src=s&origin=reflist&refstat=core
https://www.mdpi.com/2073-4360/13/5/741/pdf
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.3390%2fpolym13050741&locationID=3&categoryID=4&eid=2-s2.0-85102248079&issn=20734360&linkType=ViewAtPublisher&year=2021&origin=reflist&dig=86b143edb0800f5e071a3554d563f5fc
https://www.scopus.com/record/display.uri?eid=2-s2.0-46549084782&origin=reflist
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85161229461&refeid=2-s2.0-46549084782&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fj.polymdegradstab.2008.03.031&locationID=3&categoryID=4&eid=2-s2.0-46549084782&issn=01413910&linkType=ViewAtPublisher&year=2008&origin=reflist&dig=867875ab491fb09f82830dada6df826f
https://www.scopus.com/record/display.uri?eid=2-s2.0-41549109865&origin=reflist
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85161229461&refeid=2-s2.0-41549109865&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1080%2f10426910701861010&locationID=3&categoryID=4&eid=2-s2.0-41549109865&issn=10426914&linkType=ViewAtPublisher&year=2008&origin=reflist&dig=180766f7e53aee4c37b7a1e5a8b77781
https://www.scopus.com/record/display.uri?eid=2-s2.0-85063791338&origin=reflist
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85161229461&refeid=2-s2.0-85063791338&src=s&origin=reflist&refstat=core
http://link.springer.com/journal/volumesAndIssues/12221
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1007%2fs12221-018-7839-2&locationID=3&categoryID=4&eid=2-s2.0-85063791338&issn=18750052&linkType=ViewAtPublisher&year=2018&origin=reflist&dig=21e86808ffedce2c7414cb76ea0db971


1 of 1

Hao, A., Wong, I., Wu, H., Lisco, B., Ong, B., Sallean, A., Butler, S., (...), Koo,
J.H.

(Open Access)

(2015) Journal of Materials Science, 50 (1), pp. 157-167.  .
doi: 10.1007/s10853-014-8575-7

Wu, H., Ortiz, R., Koo, J.H.
Rubber toughened flame retardant (FR) polyamide 11 nanocomposites Part 1:
The effect of SEBS-g-MA elastomer and nanoclay
(2018) Flame Retardancy and Thermal Stab of Mater, 1 (1), pp. 25-38. 

.

 

Lao, S.C., Yong, W., Nguyen, K., Moon, T.J., Koo, J.H., Pilato, L., Wissler, G.

(Open Access)

(2010) Journal of Composite Materials, 44 (25), pp. 2933-2951. 
.

doi: 10.1177/0021998310369580

Balakrishnan, H., Hassan, A., Isitman, N.A., Kaynak, C.

 (Open Access)

(2012) Polymer Degradation and Stability, 97 (8), pp. 1447-1457. 
.

doi: 10.1016/j.polymdegradstab.2012.05.011

 Azahari, N.N.A.; Department of Manufacturing and Materials Engineering, Kulliyyah
of Engineering, International Islamic University Malaysia, Gombak, Kuala Lumpur,
Malaysia; email:
© Copyright 2023 Elsevier B.V., All rights reserved.

11

Mechanical, thermal, and flame-retardant performance of
polyamide 11–halloysite nanotube nanocomposites

Cited 63 times

View at Publisher

12

Cited
10 times

13

Flame-retardant polyamide 11 and 12 nanocomposites:
Processing, morphology, and mechanical properties

Cited 45
times

View at Publisher

14

On the use of magnesium hydroxide towards halogen-free
flame-retarded polyamide-6/polypropylene blends

Cited 73
times

View at Publisher

 

najmatyraazahari@gmail.com

 Top of page

https://www.scopus.com/record/display.uri?eid=2-s2.0-84941273134&origin=reflist
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85161229461&refeid=2-s2.0-84941273134&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1007%2fs10853-014-8575-7&locationID=3&categoryID=4&eid=2-s2.0-84941273134&issn=15734803&linkType=ViewAtPublisher&year=2015&origin=reflist&dig=3299bb7c7d114c7f9e704a21a76d72e7
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85161229461&refeid=2-s2.0-85054810830&src=s&origin=reflist&refstat=dummy
https://www.scopus.com/record/display.uri?eid=2-s2.0-78650167299&origin=reflist
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85161229461&refeid=2-s2.0-78650167299&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1177%2f0021998310369580&locationID=3&categoryID=4&eid=2-s2.0-78650167299&issn=00219983&linkType=ViewAtPublisher&year=2010&origin=reflist&dig=2c9de0b9a0e4fe4324bcc1e9103ae102
https://www.scopus.com/record/display.uri?eid=2-s2.0-84863728454&origin=reflist
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85161229461&refeid=2-s2.0-84863728454&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fj.polymdegradstab.2012.05.011&locationID=3&categoryID=4&eid=2-s2.0-84863728454&issn=01413910&linkType=ViewAtPublisher&year=2012&origin=reflist&dig=c6416e06465c4ce484001bd4b5910a64
mailto:najmatyraazahari@gmail.com


Terms and conditions Privacy policy

Copyright © Elsevier B.V  . All rights reserved. Scopus® is a registered trademark of Elsevier B.V.
We use cookies to help provide and enhance our service and tailor content. By continuing, you agree to the use of cookies .

About Scopus

What is Scopus

Content coverage

Scopus blog

Scopus API

Privacy matters

Language

⽇本語版を表⽰する
查看简体中文版本

查看繁體中文版本

Просмотр версии на русском языке

Customer Service

Help

Tutorials

Contact us

https://www.elsevier.com/?dgcid=RN_AGCM_Sourced_300005030
https://www.elsevier.com/locate/termsandconditions?dgcid=RN_AGCM_Sourced_300005030
https://www.elsevier.com/locate/privacypolicy?dgcid=RN_AGCM_Sourced_300005030
https://www.elsevier.com/?dgcid=RN_AGCM_Sourced_300005030
https://www.scopus.com/cookies/policy.uri
http://www.relx.com/
https://www.elsevier.com/online-tools/scopus?dgcid=RN_AGCM_Sourced_300005030
https://www.elsevier.com/online-tools/scopus/content-overview/?dgcid=RN_AGCM_Sourced_300005030
https://blog.scopus.com/
https://dev.elsevier.com/
https://www.elsevier.com/about/our-business/policies/privacy-principles?dgcid=RN_AGCM_Sourced_300005030
https://www.scopus.com/personalization/switch/Japanese.uri?origin=recordpage&zone=footer&locale=ja_JP
https://www.scopus.com/personalization/switch/Chinese.uri?origin=recordpage&zone=footer&locale=zh_CN
https://www.scopus.com/personalization/switch/Chinese.uri?origin=recordpage&zone=footer&locale=zh_TW
https://www.scopus.com/personalization/switch/Russian.uri?origin=recordpage&zone=footer&locale=ru_RU
https://www.scopus.com/standard/contactUs.uri?pageOrigin=footer
https://service.elsevier.com/app/answers/detail/a_id/14799/supporthub/scopus/
https://service.elsevier.com/app/overview/scopus/

