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ABSTRACT OF THE DISCLOSURE 
Thesolutes ofasampletobeseparatedchromatograph 

icallyarefirst plated onto an electrode.Thiselectrodeis 
then maintainedin theinletofachromatographicsystem 
where by reversal ofthe current the sampleis returned 
tosolution,By controlingthe size of the electrode and 
the time taken forthe sample toreturn to Solution,the 
?late height contribution oftheinletislimited.Aprelimi 
narypartialseparation ofthesample byelectrolytic means 
isalsoprovidedfor? 

CROSS-REFERENCESTO RELATED 
APPLICATIONS 

Thisisa continuation in part of application Ser. No. 
583,788filed Oct,3,1966.Alsorelevantisthe disclosure 
of our pending applications entitled“Chromatographic 
Separation”and“Improvements Relatingto Detectionin 
Chromatography”(which wil be fled approximately 
simultaneously)? 

BACKGROUND OF THE INVENTION 

The presentinvention relatestoamethod ofintroduc 
ingasample ofsubstancesamenabletoreversibleelectro 
deposition into a chromatographic Separating System 
Driorto chromatographic separation of the sample?The 
invention furthermore provides an apparatus for liquid 
chromatography in combination with means forintro 
ducingthesamplesubstantialy bythesaidmethod? 
Sample introduction in chromatography,whether for 

analytical or preparative purposesisa criticaloperation 
which can have a decisive infuence on the eventual de 
gree ofSeparationattained.Aconvenient measure ofthe 
Separatingability ofachromatographicsystemisitstotal 
?late height?This,in turn,isthe sum total of the plate 
height contributions,namely,that of the separatingsys 
tem proper,i.e.the internalplate height contribution of 
the columnin the case of chromatographycarried Outon 
a column,the contribution of the detectoratthe outlet 
end(whichinaccordancewith theteachingsofourpend 
ingapplication Ser. No,583.788filed Oct,3,1966,can 
be kept negligibly Small)and last,butnotleast,on the 
Plate height contribution of the inletsystem?Ifa high 
degree of band spreadingisinherentin the method of 
Sample introductionit can nullify completelyany eforts 
to keep low the remaining plate height contributions, 
One of the most efective conventional methods of 

Sampleintroductioniscarriedout byinjectingthesample 
intothe system withasyringe.Nevertheless,the bestone 
can normaly eXpect with that kind of Sample introduc 
tionisaninletcontributiontothe plate heightof0.5cms? 
whichisfartoo high whentheinternalplate height con 
tribution of the separatingsystemapproachesa value of 
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the9rder of001centimetre.Thisbandspreadingefect 
maybe duetothefolowing: 
(a)thelocaldisturbingefectduetothe injection eg? 
localturbulence efectsandirregular displacement of 
?Corresponding volume of iquid already presentin 
theapparatus; 

(b)thetime delaybetweenthebeginningandendofthe 
introduction into a system in whichthe forWarding 
? (moble phase)isfowingduringtheintroduc? 
1On; 

(c)the unavoidable size ofthesampleitsef 
The yenton hasasone ofitsmainobjectsthe ?ro 

V?ion_ofanelegantandefectivesampleintroduction ap 
plcabletoliquid chromatography,alowingin particular 
theattainment oflowplate height contributiofsdueto 
sample introduction More particulary,theinventionis 
designed to overcome ormitigate whereappicablea1 
three of the aforemtioned factors contributingto high 
Plate heights duringsampleintroductionandafthesame 
timeto eliminate theneed fora separateconcentration 
Step eveninextreme cases of diutesamples, 

Inthelatter contextitis pointed outthatsolutesin 
concentrations oflessthan10-5 Marenotdetectable by 
many detectorS·In practiceitmaybenecessary,however, 
toanaySe Solutionsasdiuteas10?19Mandtheinvention 
may beappliedwith particularadvantagetosuch cases, 

Furtherobjectsandadvantagesaimedat bytheinven 
tion wilbereferred tointhe course ofthefolowingde 
Scriptioninthepropercontext? 

SUMMARY OF THE INVENTION 
The methodin accordancewith the inventionasgen 

eraly outlinedabove comprisesthe steps of: 
(a)bringinga Solution of Saidsampleintointimatecon 
tactwithanelectrode; (b)electrolyticalydepositingsaidsamplefromthesolu 
tiononsaidelectrode; 

(c)bringingthe electrode intointimate contactwithat 
least one of the Separating phases of the chromato 
graphic systemin theinletZone thereof;and 

(d)electrolyticalyre-dissolvingthesample ofsaidelec 
trodein Saidatleastone Separating phase? 
The chromatographic systemitselftowhichthemethod 

of Sample introduction may be appliedis open to nu 
merous variations?It can comprisea conventionalchro 
natographic column ofanytypesuitableforthe required 
separation,for example,packed with any Suitable pack 
ing,e.g?with an organic Orinorganicion eXchanger or 
a capillary or open-tube column?It can comprise athin 
flm chromatographicplateormeansforpaperchromatog 
raphy,whetherofthelinear,onedimensional,twodimen 
sionalorradialtype? 
Accordingto a preferred embodiment,however,the 

saidinlet part1eadsinto a system ofelectrochromatog 
raphyi.e.asystemin which a potentialisplaced on the 
separatingmedium soadaptedtoleadto a predetermined 
distributionco-eficient,therebyefectingaseparationand 
causingthesampleintroduced toemergefrom the System 
inaseparated condition.Sucha systemis describedand 
claimed in our pendingapplication No.657.815,fled 
Aug,2,1967,entitled“Chromatographic Separation” 
which byreference theretoforms part ofthe present dis 
closure. 
The method ofersa variety of useful modifications? 

Thus,by suitable Selection of the potentialat which the 
substancesto beseparatedareinitialyprecipitated onto 
the saidelectrodeitis possible to achieve a preliminary 
Selection ofionsaccordingtothe principles of polarog 
raphy.Thus,itis possible toremove from the solution 
certain Substances oflower deposition electrolyticaly on 
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oneelectrode priortocollectingtheactual Sample inthe 
manner described?Alternatively the sample collection 
maybecarriedoutatapotentialkept delberateybelow 
the potentialat which some components of the Solution 
would precipitate,in ordertoachieve a preliminary ?sc 
tion ofionsto be furtherseparated.The two possibilities 
just described mayalso be combined? 
Apartfrom orinaddition to the foregoingthe method 

can be used to particularadvantage when Some orall of 
the substancesto be separatedare presentinitialyin ex 
tremelylow concentrations,say,aslowasabout10?" M? 
Underthose conditionsparticularlythe Sample collection 
iscarried out preferably with an electrode of Very Smal 
Surfacearea,e.g.awire or pin-shaped electrode of which 
onlythe tip isexposed to the solution?For example,al 
but the tip of the electrode may be sheathed with in 
sulation? · 

On the other handthe methodneed notbe confined to 
nicrotechniques but may be scaled up for large Scale 
Operations as wel,e.g?by the employment of a large 
number of“pinhead”electrodesin paralelor bythe use 
Of a wiregauze asthe electrode? 

In all cases wheréthe time of Sample introduction is 
significant the lowerlimitofthe surfacearea ofthe elec 
trodeis determined bytheamountofsoluteinthesample? 
The layer of Sample deposit colected on the electrode 
nust be suficientythin,whenever the sampleisintro 
ducedintothe chromatographicsystem whilstthemoving 
PhaSeisfowingSoasto makeit possibletolimitthetime 
takenforthe Sampietoenterinto solutiontoa valuenot 
exceedingthetimeinwhich themobile phasetravelsadis 
tance equaltotheinternalplate height contribution ofthe 
Separating system by mere adjusting of the electric cur 
rent for the electrolytic redissolving above a predeter 
mined minimum value asa function ofthe fowrate of 
the mobile phase and the said plate height contribution… 

Apotentialof100v.wilisatisfythisrequirementalmost 
withoutfail.Thefastestchromatogramsare usuaHythose 
TUnin Open capilariesand mayrequirethereturn ofthe 
Sampleintosolutionin10?°secondsinan extreme case? 

It wilalso be readiyappreciated thata1arge surface 
area of the electrode is not detrimental provided such 
Surface area is limited to a narrow Zone which,in the 
direction offow of the moving phase,doesnotexceed 
the plate height contribution oftheinletaimedat?Where 
the Sample introduction takes place whist the moving 
Phase is flowing,this Zone width must furthermore be 
reduced by the distance travelled bythe moving phase 
duringthe period ofthereturn ofthesampleintosolution… 
The method?nay be carriedoutwith thesample being 

colected in a Separate vessel,from where the loaded 
electrode in the transferred totheinletpart ofthechro 
matographic System.Thisis particularlyadvantageousin 
Some high velocity chromatographic systems which re 
quirevery high pressuresfortheiroperation,However,in 
a preferred embodiment of the invention the said inlet 
Partis provided with means for passingtherethrough, 
if desired circulatoriy,the solutionfrom whichthesam 
Pleisto be collected,the said sample colection then 
taking placerightin theinletsystem where bymerere 
VerSalofthecurrentthe Sampleissubsequentyintroduced 
intothechromatographicorlike separatorysystem, 
A particular embodiment comprises depositing the 

Sample onSaidelectrodewhistthelatterisoutofphysical 
contact with the retardingphase ofthe chromatographic 
System,after Said depositing bringingthe electrode with 
the Sample deposited thereoninto physicalcontactwith 
theretarding phase and,whistin such contact,electro 
?ticaly re-dissolvingthesample. 
The apparatus in accordance with the invention for 

iquid chromatographycomprisesin combination witha 
chromatographic Separatingsystem havinganinlet por 
tion: 
(a)a Sample introduction electrode,a second electrode 
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4 
and means for applying a controled voltage acroSS 
Said electrodes, 

(b)anelectro-deposition vessel, 
(c)meansfor holdingthe Sampleintroductionelectrode 

insaidinlet portion;and 
(d)meansforreversingthe voltage appliedtothesample 

introduction electroderelative toareference electrode? 
In one embodiment the plating vessel coincides with 

the saidinlet portionandisthen preferably connectedto 
meansforcirculatinga Sample Solution through Saidinlet 
portion? 

Insuchembodimentsinwhichtheinletportion precedes 
a packingincludingthe retarding phase comprising the 
retarding phase of the separating system,the apparatus 
may advantageously comprise holding means for the 
Sample introduction electrode,holdingthe electrode ina 
manneradapted for movementinto and out of contact 
with Saidpacking? 

Various Suitable electrode materials wilbe apparent 
tothose skiledin the art,whichwilsatisfytherequire 
Iment of not contaminatingthe sample bynot dissolving 
duringtheelectrolyticredissolvingofthesample.We have 
foundit particularly advantageous to employelectrodes 
of platinum,inchudingamagamated platinum,graphite 
Or of glassy carbon?An electrode materia1preferred by 
us because ofitslack of porosityis glassycarbon. 

Inaccordance withaparticularmethodandapparatus 
provision is further made,for the introduction of the 
Sample into the chromatographic system progressively, 
namey,byareversed polarographicreturn ofthesample 
into Solution to achieve,if so desired,a preliminary 
Separation during Sample introduction priorto a more 
complete Separation in the Subsequentchromatographic 
Stage,and/ortopermitanalytical deductionsto be made 
by appropriate measurements?The meansforachieving 
the voltage Sweeping can operate in substantialy the 
Samemannerasthe voltage sweepingdevicesemployedin 
polarographs,butin reverse,Forarapid voltage sweep 
usemay be made ofacondenserdischargeorofmore 
Sophisticated electronic means which wil be apparent 
tothoseskilledintheart? 

Theinventionis particularlyadvantageouslycombined 
with the feature of theinvention describedand claimed 
in ouraforesaid pendingapplication Ser. No.583788 
(Oct,3,1966)in which case the sample introduction 
electrode may form an electrode pairwith a detector 
electrode,Moreover,as described in thesaid pending 
applcation,provisionismadeforadetectorattheoutle? 
Sndtobeusedinconjunctionwithamatchingcompensat 
ing cel which could beatthe inletend ofthe System, 
in which case theinlet systeminaccordancewith the 
invention could,afterthe sampleintroduction,beused 
toperform the function ofthe compensatorycel. 
Theintroductionelectrodemayalsoformanelectrode 

Pairwith thewaloftheapparatus,ofwhichwa1at1east 
Part? conductive orwitha conductive packingcompris 
ingtheretardingphase oftheseparating System? 

BRIEF DESCRTPTION OFTHE DRAWTNGS 
Inthefolowingtheinventionwilbefurtherexplained 

by way of example withreferencetothe accompanying 
drawings,in which: 
FIG·1representsa diagrammaticverticalelevationof 

asimpleembodiment ofachromatographicapparatusin 
accordancewiththeinvention; 
FIG,2represents a diagrammatic planview ofthe 

apparatus; 
FIG·3 represents a detailin sections of a holder 

argangementforasampleintroductionelectrode; 
FKG,4representsa detailofamovablesampleintro 

ductionelectrode:and 
FIG·5 represents asimplifed wiringdiagram ofone 

form of voltage Sweeping device for an apparatusin 
accordance with the invention, 
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??ESCRIPTION OFTHE PREFERRED 
EMBODIMENTS 

Referringto FIG,1theinletsystem ofthe chromato 
graphicapparatusisseneralyindicatedas1.Itisfolowed 
indownwarddirection byachromatographic column2,a 
detectorcel13andanoutlet4.Theinletsystem comprises 
apairofelectrodes5connectedthroughacurrentreversal 
switch6tothefixedterminal7andthe slidingcontact8 
ofa potentiometer9connectedacross the terminals of 
abattery10.Referringalsoto FIG.2a Sample Solution 
stored in vessel11 is circulated by pump 12 via inlet 
pipe13and outlet pipe 14through the inlet system 1 
where a predetermined potentialis maintained acroSS 
electrodes 5to plate the Sample on to one of the elec 
trodes?Afterthishas beenachieved tothe desired eXtent 
the pumpisstoppedand valve15is closed?Ifitiscon 
sidered necessary to rinse the inlet system frst before 
the chromatographic separation of the sample,such is 
possible bynow openingvalve 17and fushingthe inlet 
system with Some eluent derived from storage vessel18 
and fowingfrom the inlet through valve 16and pipe 
14intosamplevessel11… 
Forthe actual separation valve16is closed sothat 

the eluentisnowforcedthrough column2.The potential 
acrosselectrodes 5is nowreversed in a predetermined 
manner,eithersoasto return the entire Sample rapidy 
intosolutionorto dosoinstagestoachieve a preliminary 
separation beforethe chromatographic Separation proper? 
In either case,provided the sample is returned with a 
voltage sweepingaction,itis possible by means known 
Der Se to record the change of current to obtain Some 
polarographic data which can Subsequentybe correlated 
withthechromatographic data? 
The chromatographicseparationtakes place on column 

2byelutionwiththeeluentwhichisfrstfreed ofoxygen 
inamanner known per Se andthen,onitswaytothe 
column,passesthrough anelectro-purifer19acrossthe 
electrodeterminals20ofwhichapredetermined potential 
isapplied(tapped offrom the potentiometer 9 by con 
tact21)toremove alimpurities which mightinterfere 
with the chromatogram orthereadingstaken bydetector 
3.A Suitable puriferis describedin detailin ourafore 
Said patentapplication Ser. No,583.788fled Oct,3, 
1966? 

Elution with the purifedeluentcausesthe components 
towanderthroughthe column2at diferentrates,and 
theirarrivalatthe outletend ofthe columnisdetected 
bythe detector3.Thelattercomprisesapairofelectrodes 
26acroSS whicha potentialisapplied,tapped offrom 
Dotentiometer 9 by means of the slidable contact27. 
Anychangeincomposition oftheeluate passingthrough thedetectorbecomesapparentbyachangeinthecurrent 
meaSured by the amperemeter or equivalent current 
measuring device A,If necessaryinlet3amay beem 
ployed tointroduce a Supportingelectrolyte, 
Afourth movable contact28isprovided forinthe 

apparatusfor use whenthe column2isreplaced byan 
electrochromatographiccolumn,asdescribedinourafore 
Said co-pendingapplication No.657.815entitled“Chro 
?at9g°ph?Separation”Inthatcasethecolumnpacking 
2wilitselfbe conductive and maybeusedastherefe? 
enceelectrode duringsampleintroduction? 
Forvery short columnsthatone ofelectrodes5serv ingasareferenceelectrodemaybedispensedwith,one 

ofdetectorelectrodes26performingthatfunctioninstead, 
Furthermorethewalsoftheentireapparatuscanbemade 
Party or wholy of metal,e.g,platinumin the case of 
amicrocolumn,whichmaythenserveasthesecondelec 
trode? 

Electrodes 5,afterthe sampleintroduction has been 
performedmayalso bere-connectedasa compensatory 
celtothe detectorcel13,26, 

Except when usinga conductive column packingas 

20 

25 

30 

35 

40 

45 

50 

55 

65 

70 

75 

6 
reference electrode,itis normaly preferredto movethe 
sampleintroduction electrode intocontact with the pack… 
ingforthefinalsampleintroductionintothesystem.This 
appliesto the embodimentinaccordance with FIGS,1 
and2,wherethe sample introduction electrodeis out of 
contact with the packing of column2duringthe Sample 
deposition ontheelectrode.ItalsoappliestotheaHerna 
tive case where the Sample is electro-deposited on the 
Sampleintroductionelectrodeinaseparate plating vessel 
(which requiresno detailed description)?In either case 
the arrangement in accordance with FIG,3 may be 
used for holding the electrode in a manner permitting 
movementwhensuchmovementisdesired. 
In FIG.3the column packingis represented by 30? 

The top of the column walsincludesan eluentinlet31 
and a neck32 havingan internalfange 33to actasa 
stop foran elastomerstopper34,through which passes 
the plastics-sheathed sample introduction electrode 35. 
To the outside of the neck32a screwthreaded colar36 
is ftted whichis engaged by a screw cap37 havinga 
central projection 38 which via a washer39compresses 
the stopper34when the cap37isscrewed home?When 
the capisloose the electrode 35can be moved up and 
down with ease?However,itis locked frmlywhen the 
stopper is compressed?In this particular example the 
second electrode is a ring 40 embedded in the top of 
the column packing30and havingaterminal41? 

In FIG.4the electrode35just protrudesfroma poly 
vinylchloride sheathing42,aroundthe upperendofwhich 
a metalring43is clamped actingasa stop to limitthe 
downwardmovementoftheelectroderelativetothestop 
Iver34 oran extraneous abutment means(notshown)? 
If the electrode is intended to be removed for sample 
depositioninan externalplatingvessel,thelowerend of 
the sheathing wil be Smooth?If on the other end the 
deposition isto take place inside the inietend of the 
column,asecond stop44,e.g.integralwith the sheathing 
may be provided to limitthe upward movement.(The 
terms“upward”and“downward”onlyreferto the posi 
tionsshowninthe drawing.) 

Referring now to FIG,5,a simplifed version of a 
device forrapidlyapplyinga voltage sweepto the sam 
ple introduction electrode is shown,comprisinga battery 
45 with a voltage divider46,alowinga predetermined 
voltage to be applied to charge the condenser47,The 
terminals48 are connected to the sample introduction 
electrode and its reference electrode respectively,The 
total resistance composed of that of a variable resistor 
49andtheinternalresistance ofthesampleintroduction 
cellwildeterminetherate ofdischargethrough the cell 
when thetwo-wayswitch50closesthe circuit?Theratio 
ofthetworesistancesandthetotalvoltage appliedtothe 
condenser47 will determine the maximum potentialap 
Died to the sample introduction electrode,Forgradual 
voltage Sweeping efect One could employ the means 
known persefrompolarography?Moresatisfactorymeans 
forapplyingshortvoltage pulses of predetermined shape, 
magnitudeand durationare commercialyavailable pulse 
generators, 

Example1 
Asolution in 0.1 N HCI,10?9 Min respectof B?T 

and Cu?is prepared?100ml.of thissolutioniscircu 
1atedin contact with apinheadsized platinum electrode, 
servingasthe cathode and a calomelelectrode oflarge 
Surface area as reference.The voltageisadjusted tore 
Sultina current of approximately10?°a.whichismain 
tained for30 minutes. 
The currentisthenreversedtoreturn the sample col 

lected on the Ptelectrode into solutioninamatter of 
approximately ?o Second,whistan attemptismade to 
recordthe polarogram osciloscopicaly.Asisto be ex 
Pected the polarogram shows only a single step ata 
Voltage correSpondingtothatofastandardcalomelelec 
trode,sincethe oxidation potentialsof Biand Cuin0.1 
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NHClareverysimilar(?0.09v.and?0.04V?respec 
tivelymeasuredagainstcalomel)? 
Thesampleisfedintoacolumnpackedwith DoweX50 

(1 micron particle)ion exchange resin?The eluentis 
also 0.1 NHClwhichisfirst de-aerated by bubblingni 
trogen throughitat80°C?whereafter the Solutionis 
cooledand passed through the eluent cleaner whichis 
packedwith tin particlesand containsanAg/AgClanode… 
Avoltage of 0.5v.is maintained to cleanthe eluent? 
The column hasthefolowingdimensions: 

1mm.internaldiameter,40cm.long, 
Thelinearfowrateis1mm./Sec? 
The detectoris operatedata potential of2 v. between 

anode and cathode? 

Twowelldefined peaksarerecorded, 
Example 2 

1ml.ofasolution ofpH(nitricacid)containingCu++ 
in a concentration of 2×10° Mand Ag+ in a cOn centrationof5×10?°Misplacedinatinycup ofplati 
num serving as one electrode(anode)into whichis 
dippeda platinum cathode Servingas Sampleintroduction 
electrode and consisting of polyvinyl chloride-sheathed 
wirehavingadiameterof0.6mm.and of whichonlythe 
fatgroundterminalsurfaceisexposed(ie.approximate 
iy1mm°).The electrodeismounted onthe end ofa 
micro-agitatordevice soasto agitatethe Solution whist 
electrodeposition proceeds? 

Apotentialof2.0voltsisappliedandmaintainedfor30 
minutes? 
Theintroductionelectrodeisthenintroducedinto the 

inletend ofamicrocolumn packedasinthe previous 
exampleandmovedintocontactwith theionexchanger, 
Itisconnectedasananoderelativetoa Second platinum 
electrodespacedapproximately1mm,from theintroduc 
tionelectrodein the direction offow ofthe eluent.The 
eluent(0.1N HNO3)isadjustedto1mm/sec.Asingle 
squarehalfwave of110voltisappliedtotheintroduction 
electrodeforaduration of?00Sec.Foralpracticalpur 
posesthesampleisstripped ofthe electrodeinstantane 
ously becausethe depositon the electrode isonly ofthe 
order of10?°micron thick(average), 
The chromatogram yields Separate peaks due to Cu 

and Ag, 
Example 3 

The previous procedureisrepeatedwith the SameSam 
ple solution but containingin addition Zn++ ina con 
centrationof5×10?7M.Thevoltageforthesamplecollec 
tionismaintainedat2.0 v.sothatthe deposition of the 
Znisprevented.The chromatogram thereforeagainonly 
showsthepeaksforCuandAg? 

Example 4 
The procedureinaccordancewith Example2isrepeat 

edwithasample solution containing Cu++?Ag+,Cd++ 
andZn+?eachina concentration of5×10_" M.ThepH 
isagain1(nitricacid).Thistime a potential of2.8V.is 
applied and maintained for30minutes? 
The return of the Sample into solutioniscarried Out 

thistimewhisttheforwarding phaseisatrest,bygradu 
aly loweringthe applied voltage and simultaneouslyre 
cording the reversed polarogram?This is done in two 
Stages,Inthefirststagethe voltageisloweredtoapproxi 
mately1.8volts duringwhichthetwoplateaus dueto Cd 
andZnmaybe observed.Thesearethenelutedfirst,yield 
ingtwo peaks? 

This is folowed byfurther gradua11owering of the 
Voltage down toZero,reSultinginsiverand copperbeing 
returnedtosolutionasasingleplateau.Byproperelution 
the mixtureisresolved,however,intotwopeaks. 

Manymodifications oftheinventionarepossible with 
out departingfrom the spiritthereof Forexample,the 
Sample introduction electrode maytake the form of a 
porous conductivelayerfolowed byaninsulating1ayer, 
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folowedinturn bythe reference electrode,allof these 
precedingtheinletendofa column packing.The Sample 
introductionmaythentake placewiththesample Solution 
beingpercolated slowlythrough the columnitself 
Whatwe claimis: 
1,Aliquid chromatographyseparating process which 

comprisesintroducingasample of Substancesamenableto 
reversible electro-deposition into a chromatographic Sep 
aratingsystem bythe steps Of: 
(a)bringinga solution of Said Sample intointimate 
contactwithanelectrode, 

(b)electrolyticalydepositingsaidsamplefromthe Solu 
tion onsaidelectrode byapplyinga current between 
the electrodes; 

(c)bringing the electrode in the inlet Zone of the 
chromatographic systemintointimatecontactwithat 
1east one of the mobile phase and stationary phaSe 
whichconstitutethe Separating phases ofthe Systemy 
and 

(d)whist the mobile phase of the separating system 
isfowing,electrolyticaly redissolvingthe Sample of 
saidelectrode in saidatleast one separating phase 
andadjustingthe electric currentforthe electrolytic 
redissolvingasa function of the flow rate of the 
mobilephaseandthe plate heightcontribution ofthe 
separating system above a value predetermined to 
imitthetimetakenforthesampletoenterintosohu 
tion to a value notexceedingthe time in which the 
mobile phasetravelledadistance equaltosaid plate 
heightcontribution,the currentforsaidredissolving 
beingseveraltimes higher than the currentfor Said 
depositing; 

and subjectingthe sample sointroduced to liquid chro 
matographic Separation? 

2.Aprocessasclaimedinclaim1which comprisescon 
trollingthe electrolyticalconditions duringthe combined 
Steps of depositingand dissolvingforachievinga partial 
Separation of the Sample prior to the chromatographic 
Separation? 
3.A processas claimedin claim2in which theredis 

Solvingiscarried outwitha progressivelychangingvolt 
age applied tosaidelectrode? 
4.A processasclaimedinclaim1whichcomprisescir 

culatingtheinitial Solution ofthesamplein contactwith 
the electrode during the electrolytcial deposition? 
5.Aprocessas claimedin claim1in whichthesample 

is redissolved of Saidelectrode inthe mobile phase ofa 
chromatographic System comprisinga mobileanda sta 
tionaryphase. 
6.Aprocessasclaimedinclaim1which comprisesde 

positingthe Sample onsaidelectrode whistthe latteris 
out of physicalcontact with the retardingphase of the 
chromatographicsystem,aftersaiddepositingbringingthe 
electrode with thesample depositedthereonintophysical 
Contactwith the retarding phaseand,whilstinsuch con 
tact,electrolyticalyre-dissolvingthesample? 
7,Aprocessasclaimedinclaim1which comprisesre 

dissolvingthe Samplefromazone oftheelectrodewhich 
in the direction offow ofthe movingphaseisnarrower 
than that correspondingto the 1argest?permissible plate 
height contributionascribabletothe sampleintroduction 
Step? 

8,Achromatographic separationapparatusfor1iquid 
chromatography comprisingan inlet portion,an outlet 
Portionandliquidchromatographicretardingmeansthere 
between,Saidinletportion communicatingwithandcon 
nected in advance of Said chromatographic retarding 
neans,Saidlattermeansbeingpervioustoamobilephase, 
and furthercomprisingmeansforelectrolyticalydeposit 
?ga Sample onanelectrodeand forelectrolyticalyre 
dsolving the Sample ofthe electrode,saidmeanscom 
Prisinga Sampleintroduction electrode andat1eastone 
reference electrode formingan electrode pairwith the 
Sample introduction electrode,saidelectrode pairbeing 
disposedat Saidinletportion,and meansforapplyinga 
controledVoltageacross Saidelectrodes,havingterminals 
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electricalyconnectedtosaidpair;andaswitchforrevers 
ingthe polarity of thesampleintroduction electrodeand 
havingterminalsadapted to be electricaly connected to 
the sample introduction electrode and a reference elec 
trode,whilst togetherformingan electrode pairin Said 
inletportion? 

9.Apparatusas definedin claim 8,further comprising 
an electro-depositionvesselhavingimmersedtherein said 
electrode pairwhist connected to the terminals of the 
meansforapplyingacontroledvoltage? 

10?Apparatusas definedinclaim8,furthercomprising 
meansfor holdingthe sample introduction electrode in 
saidinletportioninacondition wherealength ofsample 
bearingelectrode surfaceisin directfowingcontactwith 
liquid mobile phase fowing through the inlet portion, 
saidlengthmeasuredinthedirection offiow ofmobilesep 
arating phase prescribed bythe construction of the ap 
Daratus,beingatthe mostaslargeasalengthessentialy 
equivalenttothe plate height contributioninherentin the 
SeparatingSystem? 

11?Apparatus as defined by claim 8,said meansfor 
reversing beingadapted forapplyingacrossitsterminals 
a voltage Substantialy higher than the aforesaid con 
trolledvoltageandwith saidreversed polarity, 

12?Apparatusas claimedin claim 8,wherein theelec 
tro-deposition vessel comprisingthe inside of saidinlet 
portion,beingin communication with said portion ofthe 
systemand beingconnected byapairofpassagestomeans 
forcirculatinga Sample Solution through saidinlet por 
tion? 
13?Apparatusas claimedin claim12,whereinthere 

tardingphase forms part ofa packing ofthe systemand 
wherein the inlet portion comprises holding means for 
the Sampleintroductionelectrode,holdingtheelectrodein 
a manneradapted formovementinto andoutof contact 
withsaidpacking? 

14?Apparatus as claimedin claim 8 whereinatieast 
part of the wall of the apparatusiselectricaly conduc 
tiveandformsanelectrodepairwiththesampleintroduc 
tionelectrodeinsidetheinletportion? 
15,Apparatusas claimedin claim8whereinthesam 

Ple introduction electrode inside the inlet portionalso 
formsanelectrodepairwithanelectrodeformingpartof 
a detectordevice connectedfolowingontosaidportion of 
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the System comprisingaretardingphaseandadapted for 
folowing the progress of separation, 
16?Apparatusas claimedin claim 8further compris 

ingan electrode pair positionedatthe outletportion? 
17?Apparatus as claimed in claim 8 in which the 

electrode materialofthe sampleintroductionelectrodeis 
platinum? 

18,Apparatusasclaimedin claim 8in which the elec 
trode material of the sample introduction electrode is 
essentialy non-porouscarbon? 
19?Apparatus as claimed in claim 10 wherein the 

neansforreversingthe voitage includeavoltage sweep 
ingdevice. 
20?Apparatus as defined byclaim 8 further compris 

ing:aninletvesselconstitutingtheinletportionandcom 
prising meansfor holdingthe sample introduction elec 
trode therein whistformingan electrolyticcel1with the 
reference electrode in a manneradapted for movement 
of the Sampleintroductionelectrodeinto andoutofcon 
tact,with Said chromatographic retarding means;means 
connected tothe inlet portion,forcirculatingasample 
Solutionthroughthe inlet portionin directfowingcon 
tact with the Sampleintroductionelectrode. 
21,Apparatusas defned byclaim 8furthercompris 

ing:meansforholdingthesampleintroductionelectrode 
in Saidinlet portion in direction fowingcontactwitha 
mobileliquid phase ofthe system;saidchromatographic 
retarding phase comprising a conductive packingcon 
nectedincommunicationwithandfolowingontotheinlet 
Iortion? 
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