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Electrical, Magnetic and Microwave Absorption Properties of
M-type Barium Hexaferrites (BaFe,,.,, Co,Ni,0,,)

Susilawati', A Dovan', H Khair', M Taufik®, Wahyudi*

'"Magister Science, Post Graduate of Mataram University, Mataram, Indonesia
*Faculty of Education and Teacher Traning of Mataram University, Mataram, Indonesia

Email: susilawatihambali @ yahoo.co.id

Abstract. M-type barium hexaferrites synthesis with Co-Ni doping ion {BaFe,a 5, Co,Ni,0y) based
on natural iren sand of Loang Balok beach, Lombok, Indonesia, to be applied as a microwave
absorbent material using co-precipitation method. The materials used in the synthesis process are
magnetite minerals (FeyOy and Fey0y), 12M HCL NHOH 37%, CoCly.6H,0 and NiCl,.6H0. This
rescarch to investigate the effect of doping ion concentration variation (x = 0.0, 0.6 and 1.0) and
calcination temperature (T = 30, 600, and 300°C) on electrical and magnetic properties and
microwave ahsorption as well. The samples were characterized wsing Vibrating Sample
Magnetometer (VEM) and Network Vector Analyzer (WNA). The result from VEM showed that the
cocrcivity value decreased when doping ion concentration and calcination temperature increased
(0151 Tesla at 600°C for x = (L0 and 0.044 Tesla at B00PC for x = 10, The value of magnetic
saturation and the magnetic remanence increased with increasing ion concentration (Ms = (L3327
ez at x = 0.0 increased to 35.4 enwfg at x = 1.0) and Mr = (. 148 emufg for x = 00 increased to
15.6 enw/g at x=1.0, this indicates that the sample has been soft magnetic. The result from VNA
showed that the electrical conductivity values measured in the range 8.0-15.0 GHz indicate that the
sample is a semiconductor (6.149 x 105 -5.975 x 10~ Sfem). It also showed that the microwave
ahsorption propertics increased at higher concentration of doping ions and the calcination
temperature would increase the value of Reflection Loss (RL). The maximum EL value of the
sample is -14.47 dB at 12.38 GHz, and the absorption cocfficient of 96.43%. These results indicate
that the BaFe 35, Co,Ni, 0 sample can be applied as a microwave absorbent material on X-hand to
Ku-band frequency.

Keywords: Barium M-Hexaferrites, electrical and magnetic propertics, natural iron sand,
microwave absorber

L. Introduction

The rapid technological developments have an impact on increasing pollution of electromagnetic
interferences (EMI) in the environment that can affect life, so research on microwave absorbent is an
important topic. One of the matenials that can be wtilized as a microwave absorbent s Barium M-
Hexaferrites (BaM). The ferrites (Fe) is basic material of synthesizing permanent magnet BaM, in which
the iron element is oblained by separating the magnetite material from the natural iron sand. The
utilization of natural iron sand is currently less optimal because it is only wsed as a mixiure of cement. In
fact, the natural iron sand contains iron oxide in the form of magnetite (Fe;0y). maghemit (Y-Fe,0,) and
hematite (o- FeaOs) which has the potential 1o be processed into various products with higher economic
value. The natural iron sand used in this study came from the Loang Balok beach in Sekarbela Sub-
district. Mataram City, Lombok, Indonesia. The BaM has a hexagonal molecular structure {BaFe 204q).
high satration magnetization (78 emwfg), large coercivity field (6700 Oe). high Cune temperature
{450°C), chemical stability and good corrosion resistance, with magnetic and electric properties adjustable

e (§] |Content from this work may be umed under the terms of the Creative Commons Attribation 3.0 licence. Amy further distribution
o of this work must maintain atiribution 1o the author(s) and the tile of the work, journal citaton and DO
Publizhed under licence by IOP Pablishing Lid 1
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Dari: ictap@fisika.or.id

Kepada: supardimsi@yahoo.co.id; supriyadi@mail.unnes.ac.id; susilawatihambali@yahoo.co.id;
dewang1163@gmail.com; tasrief@unhas.ac.id; ufairaseptyasari@gmail.com; muksin.umar@unsyiah.ac.id;
kultsum02@gmail.com; vamellia0706@gmail.com; vierta.saraswati@mail.ugm.ac.id; wardatua@gmail.com;
prihastywilda@gmail.com; wilujenglaksmi@gmail.com; wbnurdin@gmail.com; yennikhairanilubis@gmail.com
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Dear all participants of ICTAP 2017

On the behalf of ICTAP committee, we would like to inform you that you
may be having problem

for uploading the full paper in our system. We are very sorry for any
inconvenience.

Our website is sometime down in these two days due to bad hosting from
our host.

We are in continuous touch with them as to when we can expect a
solution.

Please send your full paper to ictap@fisika.or.id and ahmad k@ugm.ac.id
if you could not access the submission website.

If there are any themes related issues that need to be addressed,now or
in the future,

please don't hesitate to contact ictap@fisika.or.id or
ahmad _k@ugm.ac.id.

best regards,

ICTAP committee



2s/12021 Yahoo Mail - Full Paper and Early Bird Deadline Extension

Full Paper and Early Bird Deadline Extension

Dar: ictap@fisika.or.id

Kepada: supardimsi@yahoo.co.id; supriyadi@mail.unnes.ac.id; susilawatihambali@yahoo.co.id;
dewang1163@gmail.com; tasrief@unhas.ac.id; ufairaseptyasari@gmail.com; muksin.umar@unsyiah.ac.id;
kultsum02@gmail.com; vamelliaD706@gmail.com; vierta.saraswati@mail.ugm.ac.id; wardatua@gmail.com;
prihastywilda@gmail.com; wilujenglaksmi@gmail.com; wbnurdin@gmail.com; yennikhairanilubis@gmail.com

Tanggal: Minggu, 20 Agustus 2017 19.00 WITA

Dear All Authors and Participant of ICTAP 2017

Due to many requests from authors, ICTAP 2017 has extended the full
paper submission deadline to August 27, 2017

to give you more time to prepare and share your research.

The early bird registration is also extended to August 25,2017.

For registration payment please see
http://conference.fisika.or.id/Events/detailread/7/13 and to submit your
full paper please follow attached file or send to ictap@fisika.or.id and
ahmad k@ugm.ac.id.

Thank you for your cooperation.

ICTAP Committee
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Dari: ICTAP (no-reply@fisika.or.id)
Kepada: susilawatihambali@yahoo.co.id; arisdoyan@yahoo.co.id; ictap@fisika.or.id

Tanggal: Kamis, 10 Mei 2018 06.58 WITA

Dear Dr. Susilawati Susilawati,

Congratulation!!!

It is our pleasure to inform you that your paper #7-066 entitled "INFLUENCE OF CO-NI DOPING ION AND
CALCULATION TEMPERATURE TO THE MARIAFERITE BARIUM PROPERTIES BASED ON NATURAL IRON SAND AS
MATERIALS OF MICRO WAVES" has been ACCEPTED for the ICTAP Conference.

The review of the papers was a challenging task and each of the manuscripts for this meeting was reviewed by several
experts in the field.

The paper has been published on JPCS by IOP publishing (http://iopscience.iop.org/issue/1742-6596/1011/1).

Thank you very much for contributing to the ICTAP. We are looking forward to welcoming you to the conference. For
more information please contact us at email:ictap@fisika.or.id.

Kind regards,
The Conference Chairs
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Dari: ICTAP (no-reply@fisika.or.id)
Kepada: susilawatihambali@yahoo.co.id; ictap@fisika.or.id

Tanggal: Rabu, 15 November 2017 14.50 WITA

Dear Dr. Susilawati Susilawati,

Your paper #7-066 entitled "INFLUENCE OF CO-NI DOPING ION AND CALCULATION TEMPERATURE TO THE
MARIAFERITE BARIUM PROPERTIES BASED ON NATURAL IRON SAND AS MATERIALS OF MICRO WAVES" has
been subjected to a review process by our reviewers who are experts in the related fields.

Based on the reviewers recommendations, | am delighted to inform you that your manuscript has been ACCEPTED
WITH MAJOR REVISIONS for our conference.

You have to login to https://conference.fisika.or.id/ for detailed information such as reviewers
comment/recomendation. Authors must resubmit the revised full paper by November 25, 2017 (12 pm at the
lattest). Please note that your manuscript must comply with journal's template. Failing to do so will delay the
publication process

Thank you very much for submitting your article to the ICTAP. | look forward to receiving the revised version of your
manuscript. For more information please contact us at email:ictap@fisika.or.id.

Kind regards,
The Conference Chairs

11



