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Carbon - carbon composites

CVD with resistance heating -
pyrolytic carbon deposition

carbon-carbon composites consisting

of carbon fibers in a pyrolytic carbon
matrix

Functionalization

Parameter 1

Parameter 2

; Temperature:
Mixture type: RT/
Chemical concentrated/ 0
diluted A0
ilute 60 °C
Veltagerange: concgft?;tion'
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100 mM
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Ozonation Ih / 3h

\—\




Other materials Modificated with a concentrated
mixture of acids

100pm : 100pm

exclusion of modification with a concentrated

\ mixture of acids
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Chemical functionalization - MCh

z Best results for
=, modification at
=
S2 room temperature
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—MChRRT
4l MCh R 50
. . | —h:'ll:h R 60
06 0.4 -0.2 0 0.2 0.4 0.6

Voltage [V]

CSC - Charge Storage Capacity
\ ACSF - Artificial Cerebrospinal Fluid
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Electrochemical functionalization - ME
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Raman Spectroscopy
AD/AG AD/AD’
CF/PyC 2.02 + 0.14 7.01 + 0.78 =
G
z
MCh 2.37 + 0.21 11.07 + 2.23 2
1]
Er
ME 2.50 = 0.16 25.66 = 2.30 S S S S S
MO 1.57 + 0.08 10.47 + 0.56
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MCh | 28.8 | 31.3 11.9 4.6 4.1 0.9 9.2 9.1

ME 53.6 | 13.5 5.4 2.0 1.8 0.7 17.3 2.6

Imtensity [ark u]
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Type of Ssltagoranic Water window CS(?
e from -0.5 to V] (water window)
0.5V) [mC/cm2]
[mC/em2]
0.0135 +
CF/PyC i -1.5- 1.5 0.79 + 0.16
MCh 0.136 + 0.009 -1.73-1.4 2.63 + 0.42
38.925 +
ME 2 798 o FY i i 5 734.77 + 3.16
0.064 +
MO 0.007 =13 =18 0.85 + 0.06
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Method of modification Cathodic CIC [mC/cm2] anodic CIC [mC/cm2 |
CF/PyC 32.38 + 35.09 30.77 + 2.22
MCh 27.89 + 7.17 39.31 + 13.32
ME 190.36 + 29.04 177.01 + 25.92
MO 53.93 + 20.04 45.11 = 3.01
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A

—CF/PyC
MCh
ME
MO

- - 10°F-
“ 104+
1 E
1 1
[Ferpye ] 10°F
[—MCh ]
- ME
MO 2
B g i pepuidg — T —— ] 102; = ——— e
2 3 4
10 10 10 10! o =
Frequency [HZ] Frequency [Hz]
Impedance modulus Cutoff
T f modificati
ypsifmamReaton |Z1kHz| [Q] frequency[kHz]
CF/PyC 1250.50 19.79
MCh 382.04 3.42
ME 90.81 0.004
MO 48507.20 39.72
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Results
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great potential of electrochemical functionalization in terms of
increasing the efficiency and safety of electrodes used in

\ neurostimulation.
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