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are mxed and directed to contact with a heated solid surface (emtter)
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cheni cal shPeT¥<ea#ign (1% al so strongly dependent on ionization potentials
possessed by the chem cal species. Brief Description of Drawings 50 Fig. 1
is a schematic di agram showi ng an ekbodi nent of the present invention.
Fi gs. 235and 3 are ¢ rotxgtggrams i ndi cating sensitivity and ﬁsectivity for
am ne conpounds whel®a‘\defector as snown 1n Frg. 115 used SID. 55 Best
Mode for Carrying Qut the Inventi %n The inventi Wi || be explained in the
following with reference to the d Awi ngs. Makin eference to a detector 1
shownin Fig. 1, a carrier ggseexii ( @uipef.Qf_a colym) 2 is connected 4
EP 07268 223 Bl with aid of a T-shaped joint 3 to a qlartz-nmade nozzle 4 ,
and another pipe 5 to be connecteg.to the T- shapp@®joint 3 is branched and
i't is connected through stop valves 5a , 5b to an oxygen or air source and
a hydrogen source (these are not shown). An opening 6 of the nozzle 4 is
opened i n anReviewiof thegaestiensii@rand (3xleedscio muslerstapding tha tarnuatidlic ®mitier phichvis diepbser ound
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larger work function, and that the surface ionization is specific to chemical species and is also strongly
dependent on ionization potentials possessed by the chemical species.

Brief Description of Drawings
50
Fig. 1 is a schematic diagram showing an embodiment of the present invention. Figs. 2 and 3 are
chromatograms indicating sensitivity and selectivity for amine compounds when a detector as shown in Fig.
1 is used as SID.

85 Best Mode for Carrying Out the Invention

The invention will be explained in the following with reference to the drawings.
Making reference to a detector 1 shown in Fig. 1, a carrier gas exit { outlet of a column) 2 is connected
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(a) for the deisgaopieédélectbded() MieossArtppssisits the1EvicdHr lelebifods kA tahd 8 BC(sbbrte By S
at | east part cérnedtdds tos thof eonectdl edldchadd Qf) BRE tb| dppodeb edMctttasOvia | dni €lbdtrbinetor (18),
oxi des of suckhametetized;inthst a conbi nati on of such netals with such oxides;

(b) a powser confay ok rer defstipationrof amine icampoumdy thé emittan ¢iéotrpdec(iBictias Gt deagtIimit ditits a
t enper at ur e sucsurfedvedefinedet ewlatiic enieh ec iridigreor(ckigps ofi suth metals;ze acrempingtion eesuch
conpounds i s proetaigeih sut@oxides; (c) a plurality of carrier gas flow routes
(2) is e)pr ovi dedfp) apewer gyntraies () (owymtﬁ'ong thamifehelectrpde (18] b ritanypetsture such et the
source’(9) to c?@ﬁﬁ@‘eﬁtw@eﬂéi‘%PﬂFe ly) anpiner GRBRINGS iF PRYERS; oni zat i on det ect i ng
node and*f| ane ﬁ"b‘h yraity ?fr?arﬂé’tgé&f"?"ﬁ@“t?ﬁﬂ)és ppvd r%%‘l ded JRevendi cat|ons 45 1.
Dit ecteur (1) p F‘effﬁ q%’ré g hapas-thp 9 dﬂfn@t‘fﬁ”ﬂ’e@%
chauf f ~e. (15) % Iisgiop g ‘ét'" fﬁ?" 8’"? ipgjsatin °P"ga{i“?dﬁ€??tpé‘i“td8 en 6nergie
de 1" dl ect rg( cﬁ{gﬁgﬁgl ce (15), une buse (4) d| sposee A |’ oppos6 de

| ' 6l ectr%de rice (15) un chemn d' 4coul enent (2) pour |'4chantillon

gazeux COMMUNinGEaBk (@Y5sr CRofSdtaphéh: gdNeomPRRand ufb 4i5QHakiE BRBHrich Thaufd! (15}, Guine
gaz porteur cem&naequamag@mp péur I‘&Q\entatlonrﬁr@ﬁeleféso% Hefbhirodt Bfefics (1) 088 buse (4)
col lectrice (iposkh 5 Pppose dBUENEHoS SMRcss) lun bIAlin @ELRLIBREH: [2) b&P récRailidnGRzeux
(15), une el ecérhmshuai? easiiEousd ), dh SHRAFTICSBUIdMMPRPSHIr BQat pdrietricoMMBniquant avec la
col | ectréoce ( inkinp bede (4))enesdltircd®d ddibcRiodl (1) disp6sn tal NolsifadP db Bélerbdbtsneltrice chauffée
| ' 4] ect r ode c¢i5), @od slbaedd dbpséet(8)Alidpbséb @dbpmed: do Pilasods qplsctride (18], @t teCstaice de
( 18) car act dreusaht emtirmidO)ransordéesd I'festiode|callectdtee(t tiehal'élentrodbeppessepase Sleatrimatts,
|' | ectrode 6mi8h carantérité & coiuane parti e au noins de ss sa surface en
rheni um ou i ri delpRuniatddieimingiien des gorppsénamius, ldleciiods Smettrige115) ®unecartia aw moins de
conbi nai ¥on de ¥euripgronuhenibm qudricius meizijasacou eptoxydes de ﬁesCrnémxmwwna cepkingigon
(17) est four ni 9GBEME PHo AP OVIe Rt r ode 4net t rice Tg une .t enper at u-

re tells que I’ @ ?{b‘f"f‘% r e f‘@@sgfgz PRV t%‘g %?Pp‘é@@s““ar'ﬁ“??ﬁ?t“

re telle que I'electrode émettrice (1 nise que os composes am

[




EP 0 262 223 Bl As described in the above, the detector device 1 is capable
of two functions as SIDand FID with ready sw tching operation. Industrial
Applicability This invention enabFBsP%ﬁ?aﬁ%ﬁ‘s of ammoni a, volatile am nes
etc that are control I ed by the Bad Odor Prevention Act, by one anal ytical

operatlonadfurt neeptra {)lon .S era al | n
Ther ef or e descnbe t{ula ngr?ver]] ecétor afje‘[:’)' P Blg ﬁg 9/ ét%csztlog E‘éﬁ?? dtcﬁg with ready

Swit rgc.plarn
conmpounds;, I'nst ance, anmmoni a.and am ne corrpounds present in vvater and

further s present in living matters with high 10 sensitivity
wher ei ny h%ﬁﬁ?‘%@?@%ﬁe analysis is performed with sinple analytical

oper at1'oNs  afis GRSHIEHbiaBBR brlalsisl OF brhAchia, (idie Birk3 etclthat Arelebh@hbdby hd)Bali Wdord
gas chr onprbReionPActCBYRhé Shdhdical dperaioR Cand Muiter cortbit@lidnOR Eoperkfignallyacdi@lefded.
sour ce ( Ifierefors, tias @ivahtich Wi bb PpiRditd hrdlysie lok péllitg cohpduhds, for Me&Adee aforhdnia and

di sposed 0 6dnpdurid® prdaent ciiwiater Bind= fultiesr ramihe  doinpdunds piesenD ineliving Smétteis vwithchighe
(2) comTusensiivite dhdrain hihidy retahitl apalisis is perfatragd withrsingiesanlyiival aperations @€ yonventionally
comuni cadesitbdt 0 t he same nozzle (4): a collector electrode (11) disposed in
the proximty of the heated emtter electrode (15); an opposed el ectrode
(8) di spoSlainsopposite to the collector electrode (11); and a DC source (9)

20 connected to the coll ector el ectrode 1 and the opposed el ectrode
vi a an®| bethrdsiastoet!) '1%9% cRrmptogEnh cpraRriging A he tﬁ elpcypde H@Pfe %?Pfﬁ%f‘ﬁbn
of amine co (?ﬂ‘ﬁ@@"gc %e’éﬁ?’teﬂe’&m da( btar"BEf@ Ql 't° t‘éﬁ‘gte'“ r?'ecg?de R
surface def| H‘@?i‘? °"?ﬂ °a81°' §

n e prox ] heated e e e
g(r)n? g?lmélrn n):c'lf °d° f °§°r )a'fda -tarelcYs ure
such\"f Rat tQ " ufd ec ro e ; |ze oni y am ne corrpoundg(é}
provided. 2. rmfn n 6P amie Q@nﬁp&ﬁkﬁsqw%ﬁﬂéﬁ&&trﬁgnﬁﬁ)'hﬁk'&gleﬁst ER bR
emtter elect €e off?n 2 lRhiud Qv fricifim{ drokidbbt BEEMEHI%I0NE cbhBindbH &ttsBén

el ectrode (15)netag“mpg&h@x,& Jandi Sposed opposite to the emtter el ectrode
(15); 22 30" (b) aoRR|cBnt@RS (f7) RWmkiRkihAg hd lomRRFBRLELIEA! S dt & BnipbRtuRcsaehat(td) ; a
carrier gas f bobrohidirde (12) wift iaISHCaMiRboinPountisis p@WBedn0zzl e (4); a col | ector
el ectrode (11) disposed in the proximty of the heated emtter el ectrode
(15); an apposedioe(iot & gdehoBitoglaghponpriing p hemddt emittooelédiredec(d$)] etwkier sogice (1B ode
(11); and a fiPGnegitingthe editteroataciariet(th)l atnozdend) dispbded obpositedd thetemilidicelgcirade (kiR t he
opposedo el ecamplelgas\fion rewte (@) conimunicatadde the hedzel (Brmeasrior gasifiow tpuler2)ichramurigted to

(a) for the tubcsamp mpzalat{Pomcaliéctas pioetede O Mslinpesed inthaoprevityt ob the bpatadiemijige elpcing 9 has
at | east par(t5kcn opposed pipqtiades(BYdisropasicpragsiteriorthe eqllecter iglestrode{13) and ¢ BC gayre

oxi des of sifetesied 4 dhe elleciorcRleAlPdeatiith And thesopppsepetlastrade,ig |3n QIRCHORRAlr o‘é@

(b) a power chaspptariand i jha 17) for mmintaining the e tLer ectr é SL at a
t enper & ur e s(ﬁil‘P’tt'l‘Fa,f’et? E‘a °fla@ © LPRPqURGs jifie GT@Z %"F 5 ﬁl E

conpounds i s ° 'hen'("@)"'é{'dw‘u?raqx B3, of e rb'ﬁ?t?'f Y ag°3'§ ' 8

ggL 'S E)rQ;) Vltg Egﬁ%r;f olle%ri:so gnl ‘%ﬂé’ he en\%gélg'&o o 59‘1?%%% a%é}ug]suéth?%tgﬁ ng

nmode~ang flan?c)ggmagt 4 nle h ed. Revendications 45 1.

D6t ecteur (1) (o?%nsc ) Qbrech %rnan pnnga&u{a%mg&rmé)tu%nsaﬁ%é@éi& (HBRtWekd Ce

chauf f 6e (15) surldbCioRRAMén et briaaElile (okBaioP@uidcting ridde BRPra¥abn en dner gi e
de | 1l ectrode dnettrice (15) une buse (4) disposee A |I'oppos6 de

11 ' 6ect r oHévendvestions ce (15) un chemin d' 4coul enment (2) pour |'Mhantillon
gazeux s«€onmuni quant avec | a buse (4), un chem n d' 6coul ement (2) pour le
gaz portetr DEmowwn{l)ypanichanetograghe 30gaz compBnant lins éle¢irblle ématbice [chafiéen(18), une
col l ectri ce spdrty delckaptiage &1 wow delimentaticn aicénietglel deciiélecitnde Gmetirice (LR unh dutel B
(15), une eldspeséeddompisodedéle¢tyle éinaiijers@® ug chemimgiéeonioment @) nous Béchantiton gazeux
coI | ectri ce commyniquagt averda busa (Q.ain gberinyditopniement (R Pavyle(083 Parigy coinmumiquant avec la

' 4] ect®? ode & Rueg (4. dige é'ﬂ'ydeefo“@trkfs KldLdisngsre ayypigjaage dp bplectpdegimetiice shufee
(18) car act{& ug éleftrada o ‘g #ard Joppase de f ‘i‘fa‘lei‘i.‘? 68 (b b yeasurehfh6s,
1' 6l ect rode tf?'lt'e @ 'f' "dée 3‘?‘%‘?2?"569 {Hbiah 8 I'gleetrade opposée paryn §lﬁ?’?°5‘é§e en

8 v S AL o e S B M R i

conbi I’l%l son dé §% m
re telle que l(b)gf ga‘% éﬁf&tﬁ' [{{75 Qs‘?foﬁ%@oupmélﬂmwﬁ‘gleﬂn%ﬁe bRetiGPAR SRS td?rmérgﬁ-s 6

(17) est f our iy
re telle que I'électrode émettrice (15) n'ionise que les composés aminés. _—

6 A i



1 x
EP 0 262 223 Bl 2. D4tecteur (1) pour chromatographe a gaz conprenant une
el ectrode enettrice chauffee (15) une source de chauffage (16) pour
| "alimentation en 6nergie de Pl'ect EBd:2622288B1i ce (15), une buse (4)
di spos6e a | ' oppos6 de | " el ectrode enettrice (15), un chem n d' ecoul enent

2 our | t||| az ux_.comuni uant ave 4
i B Wwwmﬁmﬁw
L lectrode 61 Epg Wiy up.'é'asm % H e

' Oppose e i éﬁﬁtﬂu @), QFPA &ﬁ%&é &ﬁe n].:J- ﬁils dike att Vbldifage l'éié%’ﬂ'&d@ eﬁ&grchdﬁﬂee
(9) r &ecor dee (1%),1uné lsREtHt® dsposda! F&épﬁéé@% Kopposs @b rdlectro® &MdcR6! €119 BINAS RBurdAde
un el ectr onbt reurbnt BontinC@) raéchiREd § PaIRBodeRomidRce (1 H)et B PéKcirbd® dpEdsd Par UREIbEHIMBIRS
conposes an ngm), chra@érRE bi ewenettrice (15) a une partie au noins de 10

sa surface en r uppéud i ddtbrohifdtioh de3comnbadbd angjhes, I'éRbrode éMtyide @ 5)Ckeune @artisrad @ois deO U
en une cadrbi nal sosuriek® ahabénivei auliddigd médlliquesSoutsnyayies dé bds mitaug,aioten 8ihe combinaison
d' 6nergie (17) dstesingitauxetdecasogdasntenir |'el ectrode enettrice (15) h une

t enp6rat u- re t @) uecapbi@edr déhage (130est Bt por reaintgnik T¥leqrodepdmetidce1f) a|upg températu-
conpos6s am nes re plls)quel Eslastsoraréematirice KiGh'ianisaciug ése goreneedstamindy:. pour | e gaz
porteur sont f (%) ¢ Rombraux qfEMins d'écoufenpnt &) Souiinaap gorfemosentdeuis: four ni s pour
changer I"a pol afd) fies ra@rep%(@osawcf@"(@youa@am lzhelerité §ip 4 sourcp (A de petrank cqpiipugRopr

|l e d6tecteur (1prgPaserfolftecliy @A tqdgde détechon & iopisaion daesubiaredanage de dgipctien
de detection a PRI RHMAIMe, | amme. PatentansprUche V 20 1. Detektor (1)

fUr einen raphen, unfassend el ne gehei zte Emtterel ektrode
(15); me%é?'g%'?’sn%gﬁ?e (16) fur das Erregen der Emtterel ektrode (15);

I
g:‘ ggengggg tr o QE}E ‘Yggg(g fie E%E{f é& @n %ﬁ%‘%‘% @ %Eﬁﬁrﬂe%ﬂiﬁg eine
Tragergasstr o ,%}4\6{9 (4), grm %lnﬁt%r}m ( 4), : §

ei ne Kol | ekt or@befragatgusstrdmu gswdge(z{, in vdbuﬁ‘ddné‘ %r G i@ Tektorelek-
Emitterebgektr ade (14) die MBLREHIBE gahsitton EhifGelk@ERITTE) Ghd eb@%i&j‘émgbéﬂéhtﬂﬁﬂ‘ébeﬁ@
di e gegen~ber EiREodsqd) dikgeabriibéridor RlléktdralekdroddEIe aigdBitet is Lnd érbiGISIEH3Romquelle (9),
A ei chst r onqueiiel @it 4&)Kolldktiorsickirdde Q€1 ulkDdr RsdentiRMieldnbsntBleldrdds) Ubdnéin ERkirometer (18)
gegenUber | i egaataaetsedddueohl geleheseichnet, d&2Bekt r omet er (18) verbunden i st,
dadurch gekennzé) dinnist BesthauBurigayon fAQNInvekbisduBgst baindemEmitaelektndeni? Sr denigstonsgem TEk|
der Em t ser el ekihrep @perfidchy avsemetgjistiersRigniomTadei Irid@@n; oder Oxideh ver saftherr Mbtalishicodaiu s
met al | i schem Rheingrifambicktion salchérdVatatie mi§ daeheRiidamrgshidet itaindhen Met al | en; oder
ei ner Konbi nat i Gheige|eistiegsstasera bive -rageleingeiitunh ¢17) ey Hellen dertfimipealekirage; (15) el ongy)
ei ne Lei st ungss@esgtigen TB'EWfathr@@éieﬁf\'ﬁer%@ﬂ@Q'P?}\mi'tﬁﬁ'?'ml'aee ipnigiget, vorgesehen ist.
Em tterel ektrode (15) auf einer derart en Torrperat ur, daB d
Eni tter ePek®r mktéflﬂi M ugineRnRgsghip Ptge“mg$ﬁ5 [frogg ({15): ejne
2. Detektor (Ifppyel F‘gkefﬂf i'%?s%'ﬁw ' '8'Hd° gE%% fgde (15)
Eni tt er el ekt r 8% .“L‘g i mbnb A r g K "sekt“)l'skt_
e b o okt 0 13 .zinedepg"sg%g% g Elf féﬁ ;de i i
4) 4o ein rod é&‘%(

st % noaae B A dREH G5 b b P log il klomote (18)
gI el chen D@evg,ﬂ,)ndb,%“a%,@@ SiRhhRlchRétedag K- trode 11) d| e |n der
gehei zten Emitt g elrekd Z FEon AAGREHARMerl 55 derCERBorGOGER (agrwén@&sr&d@n 491
El ektrode (8), et og@m:neb&rmdaiscm Riekiuf I abekidiine haer Gxdden aB10SheH Rbtallefl dder
und el ne«d ei cheihér GBMbiRdtibrescfcByr, Methlle mirisbichde Dxibiddl dobilgbtastainekt r ode (11) und der
gogenl ber | i egen @i pindLadtingsstboerObaw. -ragelvinkithtlal [(17)reine Halled 89r BErattebalsktleia (15 yf einer
dadur ch gekennzdératiges Tempkediur(dap diedmitrelokiRes (115 M Aginvatbinddngen ioaisibit, Ivorgesgan idei
der Enitterel ekfc) eoreM¢hth vorTitigagassidmengswateh I2) vdigeeeheDistpid ache aus
net al | i schem RhsheinerEistdehtung (59 rummAndseioder Crlariié rver Slaickstbroduele (b vl dep Dstoltore(t)
45 50 ej ner 2echeN pibgr| Qneriidehpaienisationedeiektopsbatriebsweise: tnereingy iFlgmmerjertsatiqnedetek-
Ist; und (b) ei Frosheliebengise ssinderarvorgpselien istr ogel ei nri chtung (17) zum Hal ten
der Emitterel ektrode (15) auf elner derartigen Tenperatur, daB die
Emi tterel ektrode (15) nur Am nverbindungen ionisiert, vorgesehen ist; (c)
ei ne I\/Ehr zahl von Trager gasstr6nungswegen (2) vor gesehon i st; und (d) ei ne
Ei nricht ung (19) zum Andem der Pol arltdt der G eichstronmguel le (9), umden
Detektor (1) 50 zZwW schen ei ner
Ober f 11 cheni oni sati onsdet ekti onsbetri ebswei se und ei ner
Fl amreni oni sat i onsdet ek- tionsbetriebswei se zu Andern, vorgesehen i st.
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