
Key Features
XX DifferentialXElectrochemicalXMassXSpectrometryX(DEMS)XisXanXanalyticalX
techniqueXthatXcombinesXelectrochemicalXhalf-cellXexperimentationXwithX
massXspectrometry

XX ItXallowsXinXsituXmassXresolvedXdeterminationXofXgaseousXorXvolatileX
electrochemicalXreactants,XreactionXintermediatesXandXproductsXinXrealXtime

XX HidenXAnalyticalXofferXaXrangeXofXDEMSXcellsXwithXelectrolyte/nanoporousX
samplingXinterfaceXtoXtheXHidenXHPR-40XDSAXMassXSpectrometer

Hiden Analytical DEMS Cell 
 X Vitreous Carbon – User coatable 
working electrode

 X Replaceable nanoporous 
membrane

 X 4 Ports for additional electrodes  X Interface to the Hiden HPR-40 DSA

1/16”OD tube 
connectors (x4)

Cell body

Frit

Body seal

KF-25 support

Carrier seal

Electrode seal

Electrode body

Electrode clamp

Electrode

Membrane 
position
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Mass spectrometers for vacuum, gas, plasma and surface science

DifferentialXElectrochemicalX
MassXSpectrometryX(DEMS)
SOlutiOnS FOr DiSSOlvED gAS AnAlySiS AnD 
OFF-gAS AnAlySiS in ElECtrOCHEMiStry



Mass spectrometers for vacuum, gas, plasma and surface science

HidenXAnalyticalXhaveXaXnewXlicenseXagreementXwithXTheX
UniversityXofXCalifornia,XBerkeleyXLab.XUnderXtheXtermsXofXtheX
agreementXHidenXAnalyticalXwillXcommercializeXaXnovelXdifferentialX
electrochemicalXmassXspectrometryX(DEMS)XcellXforXintegrationX
withXtheXHidenXAnalyticalXrangeXofXmembraneXinletXmassX
spectrometerXsystems.XTheXnewXcell,XdevelopedXbyXEzraXL.XClarkX
andXProf.XAlexisXT.XBell,XcoupledXwithXHiden’sXdifferentiallyXpumpedX
massXspectrometerXsystemXprovidesXforXin-situXmassXresolvedX
determinationXofXgaseousXorXvolatileXelectrochemicalXreactionX
intermediatesXandXproductsXinXrealXtime.

novel DEMS Cell
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 X Figure 1. DEMS results obtained for CO2-sparged 0.05 M 
K2CO3 electrolyte (pH = 6.8) with an electrolyte flow rate of
1 mL/min and a scan rate of 0.2 mV/s. Further details are 
included in the ACS publication.

AXrecentXpublicationXinXNatureXincludesXdataXfromXtheXHidenXMS:XJunXLuXetXal.X(2016)XX
“A lithium–oxygen battery based on lithium superoxide”XNatureX378X(529),X377–382.

Figure 2:  K.XKangXetXal.X(2013)X“Mechanism of Co3O4 /graphene catalytic activity in Li-O2 batteries using carbonate based electrolytes”XElectrochimicaXActaX90,X63-70

Hiden’sXQICXseriesXgasXanalysersXprovideXforXmulti-component,XwideX
dynamicXrangeXreal-timeXanalysisXofXtheXkeyXspeciesXinvolvedXinX
electrochemistry,Xhydrogen,Xoxygen,XcarbonXdioxideXandXreactionX
products;XethanolXforXexample.

QiC series gas analysers with optimised sampling for real-time off-gas analysis

 X Figure 2. Gas evolution results of Li-O2 cells c) without a catalyst 
and d) with a catalyst while charging as measured by DEMS.

AXnovelXdifferentialXelectrochemicalXmassXspectrometryX(DEMS)XcellX
forXintegrationXwithXtheXHidenXAnalyticalXHPR-40XDSAXmembraneX
inletXmassXspectrometerXsystems.XTheXnewXcell,XdevelopedXbyXEzraX

L.XClarkXandXProf.XAlexisXT.XBellXofXTheXUniversityXofXCalifornia,X
BerkeleyXLab,XcoupledXwithXHiden’sXdifferentiallyXpumpedXmassX
spectrometerXsystemXprovidesXforXin-situXmassXresolvedX
determinationXofXgaseousXorXvolatileXelectrochemicalXreactionX
intermediatesXandXproductsXinXreal-time.

Figure 1:  E.XL.XClark,XM.XR.XSingh,XY.XKwon,XandXA.XT.XBellX(2015) “Differential Electrochemical Mass Spectrometer Cell Design for Online Quantification of Products Produced 
during Electrochemical Reduction of CO2”XAnal.XChem.,X87X(15),X8013–8020

novel DEMS Cell
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