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Lignins of phenolic polymers in plants have been used as additives for negative
electrodes of lead-acid batteries in order to improve the performance of the
electrodes. Most of lignins for the additives are those of industrial made of by-
products in pulping-processes and their molecular structures are so complicated
that the details of them remain unclear, however. Therefore, effects of molecular
structures of lignins on the performance of negative electrodes have hitherto
been ambiguous.

The authors synthesized lignophenols with controlled molecular structures from
native lignins by using phase-separation system and examined the relationship
between molecular structures of lignins and the performance of negative
electrodes by adding lignophenols to negative electrodes. It was found that
methoxyl groups in the molecular structures of lignins affected the discharge
performance of negative electrodes under high rate conditions and that a suitable
range in molecular weight to improve the performance of the initial and the life
of the battery were present.
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Fig.2 Structural Conversion of Native Lignins by Phenol Grafting.
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Fig.1 Synthesis of Lignophenol by Phase-Separation System.
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Fig.3 Lignocresol Derivatives and their Average Molecular Weight.
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Table 1 Specifications of Lead-Acid Battery Tested and of Test Conditions.
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Fig.4 Cleavege of fS-arylether Linkages using Switching Device in
Lignocresol.
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Fig.5 Discharge Capacity and Surface Area of Negative Electrodes with or
without Lignocresols.
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Fig.6 SEM Images of
Negative Active Materials
with or without Lignocresol.
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Fig.7 Difference of Molecular Structures between Softwood and Hardwood Lignins.
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Fig.8 The Amount of Methoxyl and Methyl Groups in Hardwood
Lignodimethoxyphenol.
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Fig.9 Relationship between Discharge Capacity and the Amount of
Dimethoxyphenol in Lignodimethoxyphenols.
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Fig.12 Relationship between Reactivity of Dimethoxyphenol Nucleus and
Battery Performance.
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Fig.13 Change of Discharge Capacity in Trickle Life Test of Various
Dimethoxyphenol Contents.
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Fig.15 Change of Discharge Capacity in Trickle Life Test under Various
Conditions in Molecular Weight.
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