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Abstract - The percolation theory has garnered extensive attention over the last four decades In the context of permittivity and conductivity,
with a noticeable gap In the exploration of permeability. This research delves into the percolation phenomena's impact on the permittivity,
permeability, and conductivity of a silver-epoxy nano-composite. The identified percolation threshold falls within the range of 26.3% to
26.4%. At this threshold, the dielectric constant exhibits a remarkable increase, reaching up to 390, accompanied by a permeability of 0.31
In close proximity to the threshold. The critical exponents for permittivity, conductivity, and susceptibility, determined through fitting, are
s=1.3469, g=3.1190, and u=0.6756 respectively.
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The preparation of sample stars from the cleaning of the copper a a a 8
waveguide. The waveguide goes through copper polishing solution, water, | | | |
acetone and Isopropanol. Then it was sandwiched by Teflon holders. Next,
the composite Is prepared by adding the resin (Epoxy A) and mixed with | | | |
the nanopowder, then the hardener (Epoxy B). When the mixture shows s s s . s
little liquidity, 1t was poured In to the holder. Then the holder as a whole | | | |
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degree for the composite to cure. After the composite was cured, It was
polished, so that the surface Is nice and smooth. The procedure Is given In
Fig. 1(a), and (c), whereas the SEM Image of nanopowder Is given in (b).

was brought into a hand-made oven, and be left for 3 hours at about 80

(a)

10 10*
Copper polishing 7 ::> . Conductivit (Q'lm'l)
: ' er Acet Isopropanol y
:> solution Syater cetone —> ptop -
' 0.

WR90-shaped Teflon plates e @ (a) 1000 g (b) 1000 o (c) 3¢
Round Teflon plate B ; o | E ¢ - e -
Metal base holder — N, ¢ 100 £ o 100 ] - “. o
Epoxy A + Ag nanoparticle + Epoxy B _ W - Lo ° w 10 3 ‘%-5 I ®e .
10 ° - o’ * —= 1|k 2 Y
ntil little liquidit «°*° o ¢ = pe=0. “
e 3 T \
I and rotate the sample L b b b L i a 0.1 L RN T T T T OIII
m for about 2~3 hours 0 005 01 015 02 025 03 0 005 01 015 02 025 03 2.5 2 -1.5 -1 -0.5
m Volume Fraction Volume Fraction 10g(|p-pc|)
Finished Polishing 2 (@) ! PR (€) 400 t.', . 27.004% (f) 309 - 25.010%
éc_; °F N \.\; . 350 v ‘ :.:;..,g':‘ . 250 o
<: ? 3 AN ~ : " ".:;::- J w E.";"C > .
: = % 300 VS 200 F * T st a
2F S : N X : ¢S S e
L g =3.1190 L = 07178 * 05673 *
_42-5....12....115....11....05 80 P e 150 bbb
" -2. - -1. - -U. 9 10 11 12
Flg. 1 log(Ip-pcl) Frequency(GHz) 9 Freqilgncy(G}lI;) .
The measurements were conducted using the Keysight PNA-X o os Fig. 4
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10 by 6 with a separation of 1mm was utilised. Using Arduino UNO, | Fig. 5

employed two probes to measure the resistance between consecutive Fig. 2 illustrate the frequency-dependent behaviour of complex
holes. The measurement was conducted under a constant 5V DC voltage. permittivity, permeability, and the loss tangent for varying volume fractions.
All measurement was operated at room temperature (300K). The complex permittivity exhibits minimal frequency dependence below
25%, and permeability shows no discernible frequency. According to the
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