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Performance of the cathode active materials inulith
ion batteries is strongly influenced by their poor
electronic conductivity, particularly the case fithium
iron phosphate (LiFePQ LFP), which conductivity
below 10° S cm® [1, 2]. Conductive carbon additives
with different surface area and particle size, alonin
different combinations, were tested as conductive
additives for LiFeP@ cathode materials in lithium ion
batteries. Their influence on the conductivity, erat
capability as well as the structure of the resgltin
electrodes was investigated.
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Fig. 1: Conductivity of LFP eectrodeswith the different carbon

blacks.
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Fig. 2: Dischar ge capacity as a function of dischargeratefor

electrodes utilizing different conductive car bon additives.

By comparing the discharge capacity, especially at
higher rates, it can be concluded that the condtyti
and electrochemical performance of LiFgR@thode is
significantly affected by the surface area, pastisize
and morphology of the used carbon additives.

Mercury porosimetry was carried out to define the
porosity and pore size distribution of electrodes.

600 T T T T

500

N
8

dv/diog(D)
@
8

200

Poresize (nm)

Fig. 3: Porosity and poresize distribution of L FP electrodeswith

5 different carbon blacks.

Carbon additives with higher surface area (smaller
particle size) create more contact points betwéden t
active material particles and thus have a potengal
form a better conductive network in the electrode.
However, if the particle size is too small it beasm
more difficult to properly incorporate conductive
additive into the electrode structure in additiom t
challenges with dispersion and agglomeration. This
deteriorates the conductive network and
electrode resistivity. The electrode porosity i©sgly
affected by the dimensions of the carbon black:llsma
carbon black in electrode leads to smaller pored an
thus
electrolyte accessibility. The results indicatettlaa

increases

lower porosity, is negatively affecting the
optimum electrode structure and thus performance ca
be obtained by selecting a suitable combination of

carbon additive and active material.
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