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Conductive Inks Manufactured with the Help of Low Melting Metals
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Abstract i

metals and alloys. This aspect is also detailed.

Key Words : Conductive ink(*1I24] 9J), Nano ink(LHe 9J3), Low-melting metal( 4884 24

In this investigation, various factors affecting manufacturing conductive inks are presented, examined and discussed.
The discussion includes inherent difficulties in making conductive inks successful and at the same time offers ways

in which these difficulties might be overcome. One of the solutions to overcome such difficulties is to use low melting
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. 21,22
of various substances®"?

. P 6
Metal/ion (Voll'::sl\/g:HE) M(Zlélgrfi)pt COI(I((:E;:I??::I}SIO
AwAu™" 1.5 1064.6 0.452
Pt/Pt™ 1.19 1771.8 0.096
Ag/Ag 0.799 960.8 0.630
Cu/Cu™ 0.337 1084.4 0.596
Sb/SbO" 0.212 630.8 0.028
HyH' 0.0 2592 0.108
Pb/Pb™ -0.126 3274 0.048
Sn/Sn"™ -0.136 231.8 0.091
Ni/Ni™ -0.250 1452.8 0.143
In/In™ -0.269 156.6 0.116
Co/Co™ -0.277 994.8 0.172
cdicd™ -0.403 321 0.138
Fe/Fe™™ -0.440 1535.7 0.093
Ga/Ga™" -0.529 29.7 0.067
AVAT™ -1.663 660.1 0.377
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Table 2. Commonly used reducing agents with reactions
and their reducing potentials

HS— S +2H' + 2 0.142V)
H;SOs+ H;O0— SO + 4H' + 2¢ (0.172V)
HCOOH—CO;, + 2H" + 2¢ (-0.199V)
NoHy + 4OH— N, + 4H0 + 4e (-1.16V)
NaBH, +4H,0— NaOH+H;BOs+8H +8e (-0.350V)
NaBH+0,+2H,0—>

NaOH+H;BO; +4H +4e (-1.928V)
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Table 3. Concentration of nano-particles and the % area
occupied by them after precipitation forming
a mono-layer

area of

ppm | Adj ppm Ho- of particles 7 area
particles (10" emd) of particles
1000 1003 0.18 1.43 0.14
5000 5032 0.92 7.19 0.72
10000 10105 1.84 144 1.44
20000 | 20384 3.71 29.1 291
40000 | 41381 7.53 59.1 5.91
100000 | 110070 20.03 157 15.72
300000 | 408152 74.28 583 58.31
400000 | 620752 | 112.97 887 88.68
450000 | 749558 | 136.40 1070 107.08
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Fig. 1. Schematic of the way copper and the other
metal are connected in series and parallel



Table 4. The overall conductivity of two component
alloys as a function of % copper. Two metals
are assumed to connected in series

% conductivity of Cu
Cu
volume % Ca+Ml | Cu+M2 | Cu+ M3

10 21 11 1

20 23 12 1

30 26 14 1

40 29 16 2

50 33 18 2

60 38 22 2
100 100 100 100

Table 5. The overall conductivity of two component
alloys as a function of % copper. Two metals
are assumed to connected in parallel

% conductivity of Cu
Cu
volume % Cu+Ml | Cu+M2 | Cu+ M3
10 28 19 11
20 36 28 21
30 4 37 31
40 52 46 41
50 60 55 51
60 68 64 60
100 100 100 100
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