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Introduction

The materials based on ammonium hydrogen carbonate (NH4HCQO3) were prepared by
low-temperature deposition. The number of portable computational and communicational
devices increases rapidly in the multimedia age, and the need for miniature energy
sources becomes a necessity. An ideal battery should be inexpensive, compact,
lightweight, and infinitely rechargeable. For general consumer use it has to fulfill safety and
reliability standards. In this point the development of Li batteries has not met the
requirements of the market and safety yet.

Today's market, more than before, request such power supply, that would answer very
strict and sometimes antagonistic requirements (output versus size, service life and
reliability versus price etc.).

In early eighties there was more intensive interest in more efficient power supply with a
long life and a low self-discharge, that are determining use in microelectronics, medicine,
military and other regions. Therefore the search for new types of galvanic primary and
secondary cells became necessary. For the area of microelectronics for example, the goal
would be cells with a long service life of a cell giving small output.

These very efficient electrochemical power sources in comparison with common
conventional cells (for example Leclanché or alkaline, cells) are characterized by much
higher voltage (3 - 3.4 V), higher specific energy (up tol 500 Wh/kg), flat discharge curve, a
long service life and shelf life (10 years) and an extended temperature range.. One of the
major feature of lithium batteries is also low self-discharge, under 1 % yearly. That is why
lithium cells are already produced in million series yearly.

For majority applications the cells should offer resistance shocks, reliable work in the
range of common outside temperature and in any position and without loss of the capacity.
These are the main reasons why the liquid electrolytes are replaced by the gel polymer
electrolytes.

Experimental

Preparation of electrodes

The carbon based electrode materials for negative electrodes were prepared using PTFE
as a binder and deposited by pressing on nickel net. Then the materials were dried
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carefully. Ammonium hydrogen carbonate was added to the material with the aim of
obtaining a macroscopically porous structure. This compound was finally decomposed by
heating of the electrode.

Measurement Procedure

The electrodes were tested by a fully computerized potentiostat AUTOLAB and its
procedure for cyclic voltammetry. The evaluation was performed using its software by
integration of the peaks and under the assumption that the theoretical composition would
reach the formula LiCe.

Results

Three samples of negative electrodes were investigated by cyclic voltametry in voltage
span from 0.5 V to 2.5 V. Values of OBTAINED capacities are summarized in the following
table 1.

Table 1 Composition and capacity of the electrodes

Sample NH4HCO3; PTFE Carbon black Carbon black Expanded Obtained
Chezacarb A Chezacarb B Graphite capacity

(Wt %) (Wt %)  (wt %) (wt. %) (wt. %) (%)
1 25 5 70 0 0 53
2 25 5 0 70 0 84
3 25 5 0 0 70 8

Conclusion

The highest available capacity was obtained using the sample No. 2 with 70 % amount of
carbon black Chezacarb B and it reaches 84 % of theoretical value. On contrary, the
expanded graphite does not seem as efficient.

Acknowledgements

This work was supported by the Academy of Sciences (Research Plan AV0Z40320502),
Ministry of Education (project JV) and Ministry of Environment (Grant No. VaV SN/171/05).

References

1. Vondrak J.: Habilitaéni prace, Ustav elektrotechnologie VUT, Brno 1999.

2. Jakubec J: Chemické listy - interkalacni latky a jejich chemické a elektrochemicke
vlastnosti;1985.

3. Pistoia, G.: Lithium batteries. New materials, developments and perspectives,

Industrial, Chemistry Library, The Netherlands 1994.

Fischer, O.: Vybrané kapitoly z fyzikalni chemie, rektorat UJEP, Brno 1988.

Cenek, Mr.: Akumulatory a baterie, Stro.M, Praha 1996.

o &



	Introduction
	Experimental
	Preparation of electrodes

	Results
	Table 1  Composition and capacity  of the electrodes
	Conclusion


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>






    /HEB (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /CZE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [283.465 396.850]
>> setpagedevice


