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Abstract

Zinc batteries are a more sustainable alternative to lithium-ion batteries due to its components being highly
recyclable. With the improvements in the screen printing technology, high quality devices can be printed with at
high throughput and precision at a lower cost compared to those manufactured using lithographic techniques. In
this paper we describe the fabrication and characterization of printed zinc batteries . Different binder materials
such as polyvinyl pyrrolidone (PVP) and polyvinyl butyral (PVB), were used to fabricate the electrodes. The electrodes
were first evaluated using threeelectrode cyclic voltammetry, x-ray diffraction (XRD), and scanning electron
microscopy before being fully assembled and tested using charge-discharge test and two-electrode cyclic
voltammetry. The results show that the printed ZnO electrode with PVB as binder performed better than PVP-
based ZnO. The XRD data prove that the electro-active materials were successfully transferred to the sample.
However, based on the evaluation, the results show that the cathode electrode was dominated by the silver instead
of Ni(OH)2, which leads the sample to behave like a silver- zinc battery instead of a nickel- zinc battery .
Nevertheless, the printed zinc battery electrodes were successfully evaluated, and more current collector
materials for cathode should be explored for printed nickel- zinc batteries . © 2021, Institute of Advanced
Engineering and Science. All rights reserved.

Author keywords
Cyclic voltammetry; Polyvinyl butyral; Printed zinc batteries; Screen printing; X-ray diffraction

Reaxys Chemistry database information ()
Substances

View all substances (10)

Create account || Sign in

Metrics @ View all metrics >

Cited by 0 documents

Inform me when this document
is cited in Scopus:

Set citation alert >

Related documents

Screen-Printed Nickel-Zinc
Batteries: A Review of Additive
Manufacturing and Evaluation
Methods

Nazri, M.A., Lim, L.M.,
Samsudin, Z.

(2021) 3D Printing and Additive
Manufacturing

High Performance Printed AgO-
Zn Rechargeable Battery for
Flexible Electronics

Yin, L., Scharf, J. , Ma, J.
(2021) Joule

An ultra-high endurance and
high-performance quasi-solid-
state fiber-shaped Zn-Ag 2 O
battery to harvest wind energy

Li, C., Zhang, Q., Songfeng, E.
(2019) Journal of Materials
Chemistry A

View all related documents based
on references

Find more related documents in
Scopus based on:

Authors >  Keywords >


https://www-scopus-com.ezlib.iium.edu.my/results/results.uri?sort=plf-f&src=s&sid=75141c6d3c4b9591e5897a255f5f70f2&sot=b&sdt=b&sl=73&s=TITLE-ABS-KEY%28Fabrication+and+characterization+of+printed+zinc+batteries%29&offset=2&origin=recordpage
https://www-scopus-com.ezlib.iium.edu.my/record/display.uri?origin=recordpage&eid=2-s2.0-85107822367&citeCnt=0&noHighlight=false&sort=plf-f&src=s&sid=75141c6d3c4b9591e5897a255f5f70f2&sot=b&sdt=b&sl=73&s=TITLE-ABS-KEY%28Fabrication+and+characterization+of+printed+zinc+batteries%29&relpos=0
https://www-scopus-com.ezlib.iium.edu.my/record/display.uri?origin=recordpage&eid=2-s2.0-85089968719&citeCnt=0&noHighlight=false&sort=plf-f&src=s&sid=75141c6d3c4b9591e5897a255f5f70f2&sot=b&sdt=b&sl=73&s=TITLE-ABS-KEY%28Fabrication+and+characterization+of+printed+zinc+batteries%29&relpos=2
https://www-scopus-com.ezlib.iium.edu.my/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.11591%2feei.v10i3.2858&locationID=1&categoryID=4&eid=2-s2.0-85107268801&issn=20893191&linkType=TemplateLinking&year=2021&zone=outwardlinks&origin=recordpage&dig=a9b1174b8966e7c9ca6a9793aedf7c55
https://www-scopus-com.ezlib.iium.edu.my/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.11591%2feei.v10i3.2858&locationID=1&categoryID=4&eid=2-s2.0-85107268801&issn=20893191&linkType=ViewAtPublisher&year=2021&origin=recordpage&dig=c1dcba778b13c35b36efd3e528df13ff
https://www-scopus-com.ezlib.iium.edu.my/standard/help.uri?topic=12031
https://www-scopus-com.ezlib.iium.edu.my/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-85107822367&citeCnt=0&noHighlight=false&sort=plf-f&src=s&sid=75141c6d3c4b9591e5897a255f5f70f2&sot=b&sdt=b&sl=73&s=TITLE-ABS-KEY%28Fabrication+and+characterization+of+printed+zinc+batteries%29&relpos=0
https://www-scopus-com.ezlib.iium.edu.my/authid/detail.uri?origin=recordpage&authorId=57224215549&zone=relatedDocuments
https://www-scopus-com.ezlib.iium.edu.my/authid/detail.uri?origin=recordpage&authorId=57224217257&zone=relatedDocuments
https://www-scopus-com.ezlib.iium.edu.my/authid/detail.uri?origin=recordpage&authorId=56491077000&zone=relatedDocuments
https://www-scopus-com.ezlib.iium.edu.my/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-85098480331&citeCnt=0&noHighlight=false&sort=plf-f&src=s&sid=75141c6d3c4b9591e5897a255f5f70f2&sot=b&sdt=b&sl=73&s=TITLE-ABS-KEY%28Fabrication+and+characterization+of+printed+zinc+batteries%29&relpos=1
https://www-scopus-com.ezlib.iium.edu.my/authid/detail.uri?origin=recordpage&authorId=57191369376&zone=relatedDocuments
https://www-scopus-com.ezlib.iium.edu.my/authid/detail.uri?origin=recordpage&authorId=57221141805&zone=relatedDocuments
https://www-scopus-com.ezlib.iium.edu.my/authid/detail.uri?origin=recordpage&authorId=57221148380&zone=relatedDocuments
https://www-scopus-com.ezlib.iium.edu.my/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-85060788579&citeCnt=0&noHighlight=false&sort=plf-f&src=s&sid=75141c6d3c4b9591e5897a255f5f70f2&sot=b&sdt=b&sl=73&s=TITLE-ABS-KEY%28Fabrication+and+characterization+of+printed+zinc+batteries%29&relpos=2
https://www-scopus-com.ezlib.iium.edu.my/authid/detail.uri?origin=recordpage&authorId=56662540900&zone=relatedDocuments
https://www-scopus-com.ezlib.iium.edu.my/authid/detail.uri?origin=recordpage&authorId=56384041500&zone=relatedDocuments
https://www-scopus-com.ezlib.iium.edu.my/authid/detail.uri?origin=recordpage&authorId=55953495600&zone=relatedDocuments
https://www-scopus-com.ezlib.iium.edu.my/search/submit/mlt.uri?eid=2-s2.0-85107268801&src=s&all=true&origin=recordpage&method=ref&zone=relatedDocuments
https://www-scopus-com.ezlib.iium.edu.my/search/submit/mlt.uri?eid=2-s2.0-85107268801&src=s&all=true&origin=recordpage&method=aut&zone=relatedDocuments
https://www-scopus-com.ezlib.iium.edu.my/search/submit/mlt.uri?eid=2-s2.0-85107268801&src=s&all=true&origin=recordpage&method=key&zone=relatedDocuments
https://www-scopus-com.ezlib.iium.edu.my/record/iium.edu.my
https://www-scopus-com.ezlib.iium.edu.my/home.uri?zone=header&origin=recordpage
https://www-scopus-com.ezlib.iium.edu.my/search/form.uri?zone=TopNavBar&origin=recordpage&display=basic
https://www-scopus-com.ezlib.iium.edu.my/sources.uri?zone=TopNavBar&origin=recordpage
https://www-scopus-com.ezlib.iium.edu.my/results/storedList.uri?listId=myDocList&origin=recordpage&zone=TopNavBar
https://www.scival.com/home?dgcid=ScopusHeader
https://www-scopus-com.ezlib.iium.edu.my/signin.uri?&origin=recordpage&zone=TopNavBar
https://www-scopus-com.ezlib.iium.edu.my/signin.uri?origin=recordpage&zone=TopNavBar
https://www-scopus-com.ezlib.iium.edu.my/signin.uri?origin=recordpage&zone=TopNavBar

AgZn

Zn=0 Nizn HNIO;

View details View details View details View details

Powered byReaxys

®

Topic name

Zinc Air Batteries; Secondary Batteries; Zinc Deposits

Prominence percentile

97.993

Funding sponsor Funding number Acronym
Jabil Circuit Inc.

International Islamic University Malaysia Ilum

See opportunities by lUM 7

Funding text

This work is a collaborative project between 1IlUM and Jabil Circuit Inc. Research materials and printing facilities

were supported by Jabil Circuit Inc.

References (26) View in search results format »

1 Al

Export (@ Print X E-mail [ Saveto PDF  Create bibliography

1

He, X.

(2015) Printed and Thin Film Batteries 2015-2025: Technologies, Forecasts,
Players. Cited 3 times.

Flexible, IDTechEx Ltd

Nguyen, D.T., Taguchi, K.

A water-activated battery based on activated carbon
(Open Access)

(2019) International Journal of Electrical and Computer Engineering, 9 (5), pp.
4053-4059. Cited 4 times.

http://ijece.iaescore.com/index.php/IJECE/article/view/16738/13006
doi: 10.11591/ijece.v9i5.pp4053-4059

View at Publisher

Rajanna, B.V., Kumar, M.K.

Dynamic model development for lead acid storage battery
(Open Access)

(2019) Indonesian jJournal of Electrical Engineering and Computer
Science, 15 (2), pp. 609-619. Cited 13 times.

http://ijeecs.iaescore.com/index.php/IJEECS
doi: 10.11591/ijeecs.v15.i2.pp609-619

View at Publisher


https://www.reaxys.com/?origin=Scopus
https://www.fundinginstitutional.com/funders/501100007297
https://www-scopus-com.ezlib.iium.edu.my/search/submit/references.uri?sort=plf-f&src=r&imp=t&sid=53a76f00b43d609a66eb394bb2b5221b&sot=rec&sdt=citedreferences&sl=23&s=EID%282-s2.0-85107268801%29&origin=recordpage&citeCnt=1&citingId=2-s2.0-85107268801
https://www-scopus-com.ezlib.iium.edu.my/search/submit/citedby.uri?eid=2-s2.0-85107268801&refeid=2-s2.0-84947082099&src=s&origin=reflist&refstat=dummy
https://www-scopus-com.ezlib.iium.edu.my/record/display.uri?eid=2-s2.0-85073419853&origin=reflist&sort=plf-f&src=s&sid=75141c6d3c4b9591e5897a255f5f70f2&sot=b&sdt=b&sl=73&s=TITLE-ABS-KEY%28Fabrication+and+characterization+of+printed+zinc+batteries%29
https://www-scopus-com.ezlib.iium.edu.my/search/submit/citedby.uri?eid=2-s2.0-85107268801&refeid=2-s2.0-85073419853&src=s&origin=reflist&refstat=core
http://ijece.iaescore.com/index.php/IJECE/article/view/16738/13006
https://www-scopus-com.ezlib.iium.edu.my/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.11591%2fijece.v9i5.pp4053-4059&locationID=3&categoryID=4&eid=2-s2.0-85073419853&issn=20888708&linkType=ViewAtPublisher&year=2019&origin=reflist&dig=1cd08a0ab17566c259329ccf93f4ffa4
https://www-scopus-com.ezlib.iium.edu.my/record/display.uri?eid=2-s2.0-85068541718&origin=reflist&sort=plf-f&src=s&sid=75141c6d3c4b9591e5897a255f5f70f2&sot=b&sdt=b&sl=73&s=TITLE-ABS-KEY%28Fabrication+and+characterization+of+printed+zinc+batteries%29
https://www-scopus-com.ezlib.iium.edu.my/search/submit/citedby.uri?eid=2-s2.0-85107268801&refeid=2-s2.0-85068541718&src=s&origin=reflist&refstat=core
http://ijeecs.iaescore.com/index.php/IJEECS
https://www-scopus-com.ezlib.iium.edu.my/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.11591%2fijeecs.v15.i2.pp609-619&locationID=3&categoryID=4&eid=2-s2.0-85068541718&issn=25024760&linkType=ViewAtPublisher&year=2019&origin=reflist&dig=b4a55ab776a273c4966b3ccaff958b1b

] 8

Soeprapto, Hasanah, R.N., Taufik

Battery management system on electric bike using lithium-
ion 18650

(2019) International Journal of Power Electronics and Drive

Systems, 10 (3), pp. 1529-1537. Cited 6 times.
http://ijpeds.iaescore.com/index.php/lJPEDS/article/download/19854/12878
doi: 10.11591/ijpeds.v10.i3.1529-1537

View at Publisher

Duraisamy, T., Kaliyaperumal, D.

Active cell balancing for electric vehicle battery management
system (Open Access)

(2020) International Journal of Power Electronics and Drive

Systems, 11 (2), pp. 571-579. Cited 6 times.
http://ijpeds.iaescore.com/index.php/IJPEDS/article/download/20414/13062
doi: 10.11591/ijpeds.v11.i2.pp571-579

View at Publisher

Boujoudar, Y., ElImoussaoui, H., Lamhamdi, T.

Lithium-ion batteries modeling and state of charge
estimation using artificial neural network (Open Access)

(2019) International Journal of Electrical and Computer Engineering, 9 (5), pp.
3415-3422. Cited 5 times.
http://ijece.iaescore.com/index.php/IJECE/article/view/15552/12932

doi: 10.11591/ijece.v9i5.pp3415-3422

View at Publisher

Rajanna, B.V., Kumar, M.K.

Comparison of one and two time constant models for lithium
ion battery (Open Access)

(2020) /nternational Journal of Electrical and Computer
Engineering, 10 (1), pp. 670-680. Cited 7 times.
http://ijece.iaescore.com/index.php/IJECE/article/view/20632/pdf
doi: 10.11591/ijece.v10i1.pp670-680

View at Publisher

Xu, K.
Nonaqueous liquid electrolytes for lithium-based
rechargeable batteries

(2004) Chemical Reviews, 104 (10), pp. 4303-4417. Cited 4031 times.
doi: 10.1021/cr030203g

View at Publisher

Couzis, A., Feinstein, J.

Zinc anode battery rechargeable technology

(2014) 2014 IEEE NewNEB DC Utility Power Conference and Exhibition,
NewNEB 2015, art. no. 7351781.

ISBN: 978-147994064-6
doi: 10.1109/NewNEB.2014.7351781

View at Publisher


https://www-scopus-com.ezlib.iium.edu.my/record/display.uri?eid=2-s2.0-85071299613&origin=reflist&sort=plf-f&src=s&sid=75141c6d3c4b9591e5897a255f5f70f2&sot=b&sdt=b&sl=73&s=TITLE-ABS-KEY%28Fabrication+and+characterization+of+printed+zinc+batteries%29
https://www-scopus-com.ezlib.iium.edu.my/search/submit/citedby.uri?eid=2-s2.0-85107268801&refeid=2-s2.0-85071299613&src=s&origin=reflist&refstat=core
http://ijpeds.iaescore.com/index.php/IJPEDS/article/download/19854/12878
https://www-scopus-com.ezlib.iium.edu.my/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.11591%2fijpeds.v10.i3.1529-1537&locationID=3&categoryID=4&eid=2-s2.0-85071299613&issn=20888694&linkType=ViewAtPublisher&year=2019&origin=reflist&dig=7690fca70a16e0ac09736d43aaac6d2d
https://www-scopus-com.ezlib.iium.edu.my/record/display.uri?eid=2-s2.0-85082418812&origin=reflist&sort=plf-f&src=s&sid=75141c6d3c4b9591e5897a255f5f70f2&sot=b&sdt=b&sl=73&s=TITLE-ABS-KEY%28Fabrication+and+characterization+of+printed+zinc+batteries%29
https://www-scopus-com.ezlib.iium.edu.my/search/submit/citedby.uri?eid=2-s2.0-85107268801&refeid=2-s2.0-85082418812&src=s&origin=reflist&refstat=core
http://ijpeds.iaescore.com/index.php/IJPEDS/article/download/20414/13062
https://www-scopus-com.ezlib.iium.edu.my/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.11591%2fijpeds.v11.i2.pp571-579&locationID=3&categoryID=4&eid=2-s2.0-85082418812&issn=20888694&linkType=ViewAtPublisher&year=2020&origin=reflist&dig=e410fdbb1f56241402fc1bc6f7a99dae
https://www-scopus-com.ezlib.iium.edu.my/record/display.uri?eid=2-s2.0-85067368799&origin=reflist&sort=plf-f&src=s&sid=75141c6d3c4b9591e5897a255f5f70f2&sot=b&sdt=b&sl=73&s=TITLE-ABS-KEY%28Fabrication+and+characterization+of+printed+zinc+batteries%29
https://www-scopus-com.ezlib.iium.edu.my/search/submit/citedby.uri?eid=2-s2.0-85107268801&refeid=2-s2.0-85067368799&src=s&origin=reflist&refstat=core
http://ijece.iaescore.com/index.php/IJECE/article/view/15552/12932
https://www-scopus-com.ezlib.iium.edu.my/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.11591%2fijece.v9i5.pp3415-3422&locationID=3&categoryID=4&eid=2-s2.0-85067368799&issn=20888708&linkType=ViewAtPublisher&year=2019&origin=reflist&dig=c17a5652e881055b604e28c9b23f6e30
https://www-scopus-com.ezlib.iium.edu.my/record/display.uri?eid=2-s2.0-85074605197&origin=reflist&sort=plf-f&src=s&sid=75141c6d3c4b9591e5897a255f5f70f2&sot=b&sdt=b&sl=73&s=TITLE-ABS-KEY%28Fabrication+and+characterization+of+printed+zinc+batteries%29
https://www-scopus-com.ezlib.iium.edu.my/search/submit/citedby.uri?eid=2-s2.0-85107268801&refeid=2-s2.0-85074605197&src=s&origin=reflist&refstat=core
http://ijece.iaescore.com/index.php/IJECE/article/view/20632/pdf
https://www-scopus-com.ezlib.iium.edu.my/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.11591%2fijece.v10i1.pp670-680&locationID=3&categoryID=4&eid=2-s2.0-85074605197&issn=20888708&linkType=ViewAtPublisher&year=2020&origin=reflist&dig=2ae9a31e6d94b25f0000b9a808269317
https://www-scopus-com.ezlib.iium.edu.my/record/display.uri?eid=2-s2.0-7644227934&origin=reflist&sort=plf-f&src=s&sid=75141c6d3c4b9591e5897a255f5f70f2&sot=b&sdt=b&sl=73&s=TITLE-ABS-KEY%28Fabrication+and+characterization+of+printed+zinc+batteries%29
https://www-scopus-com.ezlib.iium.edu.my/search/submit/citedby.uri?eid=2-s2.0-85107268801&refeid=2-s2.0-7644227934&src=s&origin=reflist&refstat=core
https://www-scopus-com.ezlib.iium.edu.my/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1021%2fcr030203g&locationID=3&categoryID=4&eid=2-s2.0-7644227934&issn=00092665&linkType=ViewAtPublisher&year=2004&origin=reflist&dig=84f7ebb41c5f035eb31b423eb4716275
https://www-scopus-com.ezlib.iium.edu.my/record/display.uri?eid=2-s2.0-84965114266&origin=reflist&sort=plf-f&src=s&sid=75141c6d3c4b9591e5897a255f5f70f2&sot=b&sdt=b&sl=73&s=TITLE-ABS-KEY%28Fabrication+and+characterization+of+printed+zinc+batteries%29
https://www-scopus-com.ezlib.iium.edu.my/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1109%2fNewNEB.2014.7351781&locationID=3&categoryID=4&eid=2-s2.0-84965114266&issn=&linkType=ViewAtPublisher&year=2014&origin=reflist&dig=1c4a63b397697e766f825072b13e5f52

12

Shin, J., You, J.-M., Lee, J.Z., Kumar, R., Yin, L., Wang, J., Shirley Meng, Y.

Deposition of ZnO on bismuth species towards a
rechargeable Zn-based aqueous battery

(2016) Physical Chemistry Chemical Physics, 18 (38), pp. 26376-26382. Cited
26 times.

http://www.rsc.org/Publishing/Journals/CP/index.asp

doi: 10.1039/c6cp04566a

View at Publisher

Gaikwad, A.M., Arias, A.C., Steingart, D.A.

Recent Progress on Printed Flexible Batteries: Mechanical
Challenges, Printing Technologies, and Future Prospects

(2014) Energy Technology, 3 (4), pp. 305-328. Cited 99 times.
http://onlinelibrary.wiley.com.ezlib.iium.edu.my/journal/10.1002/(ISSN)2194-
4296

doi: 10.1002/ente.201402182

View at Publisher

Yan, C,, Wang, X., Cui, M., Wang, J., Kang, W., Foo, C.Y,, Lee, P.S.

Stretchable silver-zinc batteries based on embedded nanowire
elastic conductors

(2014) Advanced Energy Materials, 4 (5), art. no. 1301396. Cited 97 times.
http://www.wiley-vch.de/publish/dt/journals/newjournals/2528/?
sID=jblvjpnlg2gcbbl45lgmejvlb2

doi: 10.1002/aenm.201301396

View at Publisher

Kumar, R., Shin, J., Yin, L., You, J.-M., Meng, Y.S., Wang, J.

All-Printed, Stretchable Zn-Ag,0 Rechargeable Battery via
Hyperelastic Binder for Self-Powering Wearable Electronics
(Open Access)

(2017) Advanced Energy Materials, 7 (8). Cited 121 times.
http://onlinelibrary.wiley.com.ezlib.iium.edu.my/journal/10.1002/(ISSN)1614-
6840

doi: 10.1002/aenm.201602096

View at Publisher

Huebner, G., Krebs, M.

Printed, flexible thin-film-batteries and other power storage
devices

(2015) Handbook of Flexible Organic Electronics: Materials, Manufacturing
and Applications, pp. 429-447. Cited 5 times.
http://www.sciencedirect.com.ezlib.iium.edu.my/science/book/978178242035
4

ISBN: 978-178242043-9; 978-178242035-4

doi: 10.1016/B978-1-78242-035-4.00018-X

View at Publisher

Kheawhom, S., Suren, S.
Printed air cathode for flexible and high energy density zinc-air battery
(2016) MRS Adv, pp. 1-7.

July


https://www-scopus-com.ezlib.iium.edu.my/record/display.uri?eid=2-s2.0-84989245432&origin=reflist&sort=plf-f&src=s&sid=75141c6d3c4b9591e5897a255f5f70f2&sot=b&sdt=b&sl=73&s=TITLE-ABS-KEY%28Fabrication+and+characterization+of+printed+zinc+batteries%29
https://www-scopus-com.ezlib.iium.edu.my/search/submit/citedby.uri?eid=2-s2.0-85107268801&refeid=2-s2.0-84989245432&src=s&origin=reflist&refstat=core
http://www.rsc.org/Publishing/Journals/CP/index.asp
https://www-scopus-com.ezlib.iium.edu.my/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1039%2fc6cp04566a&locationID=3&categoryID=4&eid=2-s2.0-84989245432&issn=14639076&linkType=ViewAtPublisher&year=2016&origin=reflist&dig=39421ddc48dc234034fd9f2fdaa05617
https://www-scopus-com.ezlib.iium.edu.my/record/display.uri?eid=2-s2.0-84946138367&origin=reflist&sort=plf-f&src=s&sid=75141c6d3c4b9591e5897a255f5f70f2&sot=b&sdt=b&sl=73&s=TITLE-ABS-KEY%28Fabrication+and+characterization+of+printed+zinc+batteries%29
https://www-scopus-com.ezlib.iium.edu.my/search/submit/citedby.uri?eid=2-s2.0-85107268801&refeid=2-s2.0-84946138367&src=s&origin=reflist&refstat=core
http://onlinelibrary.wiley.com.ezlib.iium.edu.my/journal/10.1002/(ISSN)2194-4296
https://www-scopus-com.ezlib.iium.edu.my/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1002%2fente.201402182&locationID=3&categoryID=4&eid=2-s2.0-84946138367&issn=21944296&linkType=ViewAtPublisher&year=2014&origin=reflist&dig=1be92d54bd41fa181697c56dc2f16e8e
https://www-scopus-com.ezlib.iium.edu.my/record/display.uri?eid=2-s2.0-84897582397&origin=reflist&sort=plf-f&src=s&sid=75141c6d3c4b9591e5897a255f5f70f2&sot=b&sdt=b&sl=73&s=TITLE-ABS-KEY%28Fabrication+and+characterization+of+printed+zinc+batteries%29
https://www-scopus-com.ezlib.iium.edu.my/search/submit/citedby.uri?eid=2-s2.0-85107268801&refeid=2-s2.0-84897582397&src=s&origin=reflist&refstat=core
http://www.wiley-vch.de/publish/dt/journals/newJournals/2528/?sID=jb1vjpnlg2gcbb145lgmejvlb2
https://www-scopus-com.ezlib.iium.edu.my/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1002%2faenm.201301396&locationID=3&categoryID=4&eid=2-s2.0-84897582397&issn=16146840&linkType=ViewAtPublisher&year=2014&origin=reflist&dig=c229799d94576e466ff5cdca99b60c5c
https://www-scopus-com.ezlib.iium.edu.my/record/display.uri?eid=2-s2.0-85006967725&origin=reflist&sort=plf-f&src=s&sid=75141c6d3c4b9591e5897a255f5f70f2&sot=b&sdt=b&sl=73&s=TITLE-ABS-KEY%28Fabrication+and+characterization+of+printed+zinc+batteries%29
https://www-scopus-com.ezlib.iium.edu.my/search/submit/citedby.uri?eid=2-s2.0-85107268801&refeid=2-s2.0-85006967725&src=s&origin=reflist&refstat=core
http://onlinelibrary.wiley.com.ezlib.iium.edu.my/journal/10.1002/(ISSN)1614-6840
https://www-scopus-com.ezlib.iium.edu.my/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1002%2faenm.201602096&locationID=3&categoryID=4&eid=2-s2.0-85006967725&issn=16146840&linkType=ViewAtPublisher&year=2017&origin=reflist&dig=5dc906a248f2e5944362ed9a3fd91b09
https://www-scopus-com.ezlib.iium.edu.my/record/display.uri?eid=2-s2.0-84942890810&origin=reflist&sort=plf-f&src=s&sid=75141c6d3c4b9591e5897a255f5f70f2&sot=b&sdt=b&sl=73&s=TITLE-ABS-KEY%28Fabrication+and+characterization+of+printed+zinc+batteries%29
https://www-scopus-com.ezlib.iium.edu.my/search/submit/citedby.uri?eid=2-s2.0-85107268801&refeid=2-s2.0-84942890810&src=s&origin=reflist&refstat=core
http://www.sciencedirect.com.ezlib.iium.edu.my/science/book/9781782420354
https://www-scopus-com.ezlib.iium.edu.my/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fB978-1-78242-035-4.00018-X&locationID=3&categoryID=4&eid=2-s2.0-84942890810&issn=&linkType=ViewAtPublisher&year=2015&origin=reflist&dig=c74796dae0af4a62a37e1e13fb0051fd

17

] 18

] 20

]2

] 22

Tehrani, Z., Korochkina, T., Govindarajan, S., Thomas, D.J., O'Mahony,
J., Kettle, J., Claypole, T.C., (...), Gethin, D.T.

Ultra-thin flexible screen printed rechargeable polymer
battery for wearable electronic applications

(2015) Organic Electronics, 26, art. no. 3229, pp. 386-394. Cited 49 times.
www.elsevier.com/locate/orgel
doi: 10.1016/j.0rgel.2015.08.007

View at Publisher

Reddy, T., Linden, D.
(2015) Lindens Handbook of Batteries 4th Edition. Cited 59 times.
4th ed. New York: McGraw-Hill New York

Zamarayeva, A.M., Gaikwad, A.M., Deckman, I., Wang, M., Khau,
B., Steingart, D.A., Arias, A.C.

Fabrication of a High-Performance Flexible Silver—Zinc Wire
Battery (Open Access)

(2016) Advanced Electronic Materials, 2 (5), art. no. 1500296. Cited 42 times.
http://onlinelibrary.wiley.com.ezlib.iium.edu.my/journal/10.1002/(ISSN)2199-
160X

doi: 10.1002/aelm.201500296

View at Publisher

Lai, S.-B., Jamesh, M.-1., Wu, X.-C., Dong, Y.-L., Wang, J.-H., Gao, M, Liu, J.-
F., (...), Sun, X-M.

A promising energy storage system: rechargeable Ni-Zn
battery

(2017) Rare Metals, 36 (5), pp. 381-396. Cited 32 times.
http://www.springer.com.ezlib.iium.edu.my/materials/special+types/journal /1
2598

doi: 10.1007/s12598-017-0905-x

View at Publisher

Periasamy, P., Tatsumi, K., Shikano, M., Fujieda, T., Saito, Y., Sakai,
T., Mizuhata, M., (...), Deki, S.

Studies on PVdF-based gel polymer electrolytes

(2000) Journal of Power Sources, 88 (2), pp. 269-273. Cited 59 times.
doi: 10.1016/S0378-7753(99)00348-1

View at Publisher

Liu, J., Guan, C., Zhou, C,, Fan, Z., Ke, Q., Zhang, G., Liu, C,, (...), Wang, ).

A Flexible Quasi-Solid-State Nickel-Zinc Battery with High
Energy and Power Densities Based on 3D Electrode Design

(2016) Advanced Materials, 28 (39), pp. 8732-8739. Cited 302 times.
http://www3.interscience.wiley.com.ezlib.iium.edu.my/journal/119030556/iss

ue
doi: 10.1002/adma.201603038

View at Publisher

Linden, D., Reddy, T. B.
(2001) Handbook of Batteries. Cited 2975 times.
3rd ed. New York: McGraw-Hill


https://www-scopus-com.ezlib.iium.edu.my/record/display.uri?eid=2-s2.0-84939548271&origin=reflist&sort=plf-f&src=s&sid=75141c6d3c4b9591e5897a255f5f70f2&sot=b&sdt=b&sl=73&s=TITLE-ABS-KEY%28Fabrication+and+characterization+of+printed+zinc+batteries%29
https://www-scopus-com.ezlib.iium.edu.my/search/submit/citedby.uri?eid=2-s2.0-85107268801&refeid=2-s2.0-84939548271&src=s&origin=reflist&refstat=core
https://www-scopus-com.ezlib.iium.edu.my/record/www.elsevier.com/locate/orgel
https://www-scopus-com.ezlib.iium.edu.my/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fj.orgel.2015.08.007&locationID=3&categoryID=4&eid=2-s2.0-84939548271&issn=15661199&linkType=ViewAtPublisher&year=2015&origin=reflist&dig=5becf40a311c0f938ff04176cb193d82
https://www-scopus-com.ezlib.iium.edu.my/search/submit/citedby.uri?eid=2-s2.0-85107268801&refeid=2-s2.0-84901494977&src=s&origin=reflist&refstat=dummy
https://www-scopus-com.ezlib.iium.edu.my/record/display.uri?eid=2-s2.0-85017615824&origin=reflist&sort=plf-f&src=s&sid=75141c6d3c4b9591e5897a255f5f70f2&sot=b&sdt=b&sl=73&s=TITLE-ABS-KEY%28Fabrication+and+characterization+of+printed+zinc+batteries%29
https://www-scopus-com.ezlib.iium.edu.my/search/submit/citedby.uri?eid=2-s2.0-85107268801&refeid=2-s2.0-85017615824&src=s&origin=reflist&refstat=core
http://onlinelibrary.wiley.com.ezlib.iium.edu.my/journal/10.1002/(ISSN)2199-160X
https://www-scopus-com.ezlib.iium.edu.my/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1002%2faelm.201500296&locationID=3&categoryID=4&eid=2-s2.0-85017615824&issn=2199160X&linkType=ViewAtPublisher&year=2016&origin=reflist&dig=0b83e930975f77d28df084cb5ae66f35
https://www-scopus-com.ezlib.iium.edu.my/record/display.uri?eid=2-s2.0-85018511629&origin=reflist&sort=plf-f&src=s&sid=75141c6d3c4b9591e5897a255f5f70f2&sot=b&sdt=b&sl=73&s=TITLE-ABS-KEY%28Fabrication+and+characterization+of+printed+zinc+batteries%29
https://www-scopus-com.ezlib.iium.edu.my/search/submit/citedby.uri?eid=2-s2.0-85107268801&refeid=2-s2.0-85018511629&src=s&origin=reflist&refstat=core
http://www.springer.com.ezlib.iium.edu.my/materials/special+types/journal/12598
https://www-scopus-com.ezlib.iium.edu.my/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1007%2fs12598-017-0905-x&locationID=3&categoryID=4&eid=2-s2.0-85018511629&issn=18677185&linkType=ViewAtPublisher&year=2017&origin=reflist&dig=f96d3c6472e22b4331e4978ced3f6d4c
https://www-scopus-com.ezlib.iium.edu.my/record/display.uri?eid=2-s2.0-0033739299&origin=reflist&sort=plf-f&src=s&sid=75141c6d3c4b9591e5897a255f5f70f2&sot=b&sdt=b&sl=73&s=TITLE-ABS-KEY%28Fabrication+and+characterization+of+printed+zinc+batteries%29
https://www-scopus-com.ezlib.iium.edu.my/search/submit/citedby.uri?eid=2-s2.0-85107268801&refeid=2-s2.0-0033739299&src=s&origin=reflist&refstat=core
https://www-scopus-com.ezlib.iium.edu.my/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fS0378-7753%2899%2900348-1&locationID=3&categoryID=4&eid=2-s2.0-0033739299&issn=03787753&linkType=ViewAtPublisher&year=2000&origin=reflist&dig=e7046ab4ac7e4601221901a264b551d6
https://www-scopus-com.ezlib.iium.edu.my/record/display.uri?eid=2-s2.0-84983415969&origin=reflist&sort=plf-f&src=s&sid=75141c6d3c4b9591e5897a255f5f70f2&sot=b&sdt=b&sl=73&s=TITLE-ABS-KEY%28Fabrication+and+characterization+of+printed+zinc+batteries%29
https://www-scopus-com.ezlib.iium.edu.my/search/submit/citedby.uri?eid=2-s2.0-85107268801&refeid=2-s2.0-84983415969&src=s&origin=reflist&refstat=core
http://www3.interscience.wiley.com.ezlib.iium.edu.my/journal/119030556/issue
https://www-scopus-com.ezlib.iium.edu.my/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1002%2fadma.201603038&locationID=3&categoryID=4&eid=2-s2.0-84983415969&issn=15214095&linkType=ViewAtPublisher&year=2016&origin=reflist&dig=b816c80c058cc8ac4b1b7d1361606df3
https://www-scopus-com.ezlib.iium.edu.my/search/submit/citedby.uri?eid=2-s2.0-85107268801&refeid=2-s2.0-0003525232&src=s&origin=reflist&refstat=dummy

< Back to results

About Scopus

What is Scopus
Content coverage
Scopus blog
Scopus API

Privacy matters

[ 23 Hobby, A.
(1997) Gwent Group
The Gwent Group, Leaders in paste manufacturing, sensor biosensor
development and Instrumentation, [Online]. Available: [Accessed: 06-Dec-
2019
http://www.gwent.org/gem_screen_printing.html

[ 24 Elgrishi, N., Rountree, K.J., McCarthy, B.D., Rountree, E.S., Eisenhart,
T.T., Dempsey, J.L.

A Practical Beginner's Guide to Cyclic Voltammetry
(Open Access)

(2018) Journal of Chemical Education, 95 (2), pp. 197-206. Cited 598 times.
http://pubs.acs.org.ezlib.iium.edu.my/loi/jceda8
doi: 10.1021/acs.jchemed.7b00361

View at Publisher

[C] 25 Renuka, R., Srinivasan, L., Ramamurthy, S., Veluchamy, A., Venkatakrishnan,
N.

Cyclic voltammetric study of zinc and zinc oxide electrodes in
5.3 M KOH

(2001) Journal of Applied Electrochemistry, 31 (6), pp. 655-661. Cited 33
times.
doi: 10.1023/A:1017562514934

View at Publisher

[J 26 yunchang, D., Jiongliang, Y., Zhaorong, C.

Cyclic voltammetry response of coprecipitated Ni (OH),
electrode in 5 M KOH solution

(1997) Journal of Power Sources, 69 (1-2), pp. 47-54. Cited 24 times.
https://www.journals.elsevier.com/journal-of-power-sources
doi: 10.1016/s0378-7753(97)02565-2

View at Publisher

9 Nordin, A.N.; Department of Electrical and Computer Engineering, Kulliyyah of
Engineering, International Islamic University Malaysia (11lUM), Malaysia;
email:anisnn@iium.edu.my

© Copyright 2021 Elsevier B.V., All rights reserved.

< Previous 2 of 6 Next> A Top of page
Language Customer Service
AARBICUIVER S Help
PRSI AR Contact us
THREIERPX

Pycckun a3bik

ELSEVIER

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.

RELX


http://www.gwent.org/gem_screen_printing.html
https://www-scopus-com.ezlib.iium.edu.my/record/display.uri?eid=2-s2.0-85041949451&origin=reflist&sort=plf-f&src=s&sid=75141c6d3c4b9591e5897a255f5f70f2&sot=b&sdt=b&sl=73&s=TITLE-ABS-KEY%28Fabrication+and+characterization+of+printed+zinc+batteries%29
https://www-scopus-com.ezlib.iium.edu.my/search/submit/citedby.uri?eid=2-s2.0-85107268801&refeid=2-s2.0-85041949451&src=s&origin=reflist&refstat=core
http://pubs.acs.org.ezlib.iium.edu.my/loi/jceda8
https://www-scopus-com.ezlib.iium.edu.my/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1021%2facs.jchemed.7b00361&locationID=3&categoryID=4&eid=2-s2.0-85041949451&issn=19381328&linkType=ViewAtPublisher&year=2018&origin=reflist&dig=60db9ca5bc993c789a54990ddbd54dcf
https://www-scopus-com.ezlib.iium.edu.my/record/display.uri?eid=2-s2.0-0035361460&origin=reflist&sort=plf-f&src=s&sid=75141c6d3c4b9591e5897a255f5f70f2&sot=b&sdt=b&sl=73&s=TITLE-ABS-KEY%28Fabrication+and+characterization+of+printed+zinc+batteries%29
https://www-scopus-com.ezlib.iium.edu.my/search/submit/citedby.uri?eid=2-s2.0-85107268801&refeid=2-s2.0-0035361460&src=s&origin=reflist&refstat=core
https://www-scopus-com.ezlib.iium.edu.my/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1023%2fA%3a1017562514934&locationID=3&categoryID=4&eid=2-s2.0-0035361460&issn=0021891X&linkType=ViewAtPublisher&year=2001&origin=reflist&dig=40871639ff8688e7b16370c7fc75140c
https://www-scopus-com.ezlib.iium.edu.my/record/display.uri?eid=2-s2.0-0001922665&origin=reflist&sort=plf-f&src=s&sid=75141c6d3c4b9591e5897a255f5f70f2&sot=b&sdt=b&sl=73&s=TITLE-ABS-KEY%28Fabrication+and+characterization+of+printed+zinc+batteries%29
https://www-scopus-com.ezlib.iium.edu.my/search/submit/citedby.uri?eid=2-s2.0-85107268801&refeid=2-s2.0-0001922665&src=s&origin=reflist&refstat=core
https://www.journals.elsevier.com/journal-of-power-sources
https://www-scopus-com.ezlib.iium.edu.my/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fs0378-7753%2897%2902565-2&locationID=3&categoryID=4&eid=2-s2.0-0001922665&issn=03787753&linkType=ViewAtPublisher&year=1997&origin=reflist&dig=c74f89ea8a21d3ebb1edebfa25fbf5fb
mailto:anisnn@iium.edu.my
https://www-scopus-com.ezlib.iium.edu.my/results/results.uri?sort=plf-f&src=s&sid=75141c6d3c4b9591e5897a255f5f70f2&sot=b&sdt=b&sl=73&s=TITLE-ABS-KEY%28Fabrication+and+characterization+of+printed+zinc+batteries%29&offset=2&origin=recordpage
https://www-scopus-com.ezlib.iium.edu.my/record/display.uri?origin=recordpage&eid=2-s2.0-85107822367&citeCnt=0&noHighlight=false&sort=plf-f&src=s&sid=75141c6d3c4b9591e5897a255f5f70f2&sot=b&sdt=b&sl=73&s=TITLE-ABS-KEY%28Fabrication+and+characterization+of+printed+zinc+batteries%29&relpos=0
https://www-scopus-com.ezlib.iium.edu.my/record/display.uri?origin=recordpage&eid=2-s2.0-85089968719&citeCnt=0&noHighlight=false&sort=plf-f&src=s&sid=75141c6d3c4b9591e5897a255f5f70f2&sot=b&sdt=b&sl=73&s=TITLE-ABS-KEY%28Fabrication+and+characterization+of+printed+zinc+batteries%29&relpos=2
https://www-elsevier-com.ezlib.iium.edu.my/online-tools/scopus?dgcid=RN_AGCM_Sourced_300005030
https://www-elsevier-com.ezlib.iium.edu.my/online-tools/scopus/content-overview/?dgcid=RN_AGCM_Sourced_300005030
https://blog-scopus-com.ezlib.iium.edu.my/
https://dev.elsevier.com/
https://www-elsevier-com.ezlib.iium.edu.my/about/our-business/policies/privacy-principles?dgcid=RN_AGCM_Sourced_300005030
https://www-scopus-com.ezlib.iium.edu.my/personalization/switch/Japanese.uri?origin=recordpage&zone=footer&locale=ja_JP
https://www-scopus-com.ezlib.iium.edu.my/personalization/switch/Chinese.uri?origin=recordpage&zone=footer&locale=zh_CN
https://www-scopus-com.ezlib.iium.edu.my/personalization/switch/Chinese.uri?origin=recordpage&zone=footer&locale=zh_TW
https://www-scopus-com.ezlib.iium.edu.my/personalization/switch/Russian.uri?origin=recordpage&zone=footer&locale=ru_RU
https://www-scopus-com.ezlib.iium.edu.my/standard/contactUs.uri?pageOrigin=footer
https://www-scopus-com.ezlib.iium.edu.my/standard/contactForm.uri?pageOrigin=footer
https://www-elsevier-com.ezlib.iium.edu.my/?dgcid=RN_AGCM_Sourced_300005030
https://www-elsevier-com.ezlib.iium.edu.my/locate/termsandconditions?dgcid=RN_AGCM_Sourced_300005030
https://www-elsevier-com.ezlib.iium.edu.my/locate/privacypolicy?dgcid=RN_AGCM_Sourced_300005030
https://www-elsevier-com.ezlib.iium.edu.my/?dgcid=RN_AGCM_Sourced_300005030
https://www-scopus-com.ezlib.iium.edu.my/cookies/policy.uri
http://www.relx.com/

