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Abstract

GAS SENSORS INDICATING FILTERS
B. M. Kats, R. M. Dlubovskiy, V. N. Shevchenko

The gas sensors indicating filter construction has been developed and the advantages of these fil-
ters using under multicomponent gas mixtures sensor analysis are shown. The table was adduced in
which the indicating adsorbents main characteristics are presented. It is possible to use these charac-
teristics for choice of the adsorbent which is suitable for the concrete analytical task solution.

Key words: gas sensor, filter, indicating adsorbent.

B nmocnenHue roabl OOAHMM M3 OCHOBHBIX Ha-
MpaBJIeHUI B aHAJTUTUYECKOM IIPUOOPOCTPOCHUN
SBJISIETCS pa3pabOTKa HOBBIX I'a30aHAIM3ATOPOB,
00J1aJa101I1X BBICOKOM YyBCTBUTEJILHOCTbIO, ObIC-
TpOJeCTBUEM, CTAOMIBHOCTBIO TIOKA3aHUIA, KOM-
MAaKTHOCTbIO U BBICOKOHM CTENEHbIO aBTOMATU3a-
LU MIPU POCTOTE OOCTY>KMBAHUS U HAIEXKHOCTHU
B BKCIUIyatauuu. Pe3yibraTbhl MHOTOYMCIEHHBIX
MEIMKOOMOJIOTMYECKMX UCCeA0BaHUM MOKa3alu,
YTO HEKOTOPbIE OPTaHUYECKHUE U HEOPTAaHUYECKUE
COCIMHEHUSI BPEIHO BJIMSIOT Ha YEJIOBEYECKUIA
OpPraHU3M B 3HAYUTEJIbHO MEHBIIMX KOJUYECTBAX,
YeM 3TO MNPEAIoJiarajoch HECKOJbKO IECSTUJIC-
TMIA Has3ala, MO3TOMY BO3HMKJIA HEOOXOIMMOCTb
CO3[aHMS HOBBIX MHWHHUATIOPHBIX IEPEHOCHBIX
MEPCOHANbHBIX Ta30aHAIM3AaTOPOB, OOECIIeUM-
BalOLIUX ACTEKTUPOBAHME M OMNPEACICHUE ITHUX
COeIMHEHU ¢ OoJsiee BBICOKOM TOYHOCTbIO, B 00-
Jiee IMPOKOM MHTEpBaje KOHLEHTpalui, 6osee
YYBCTBUTEJIBHBIX U CEJICKTUBHBIX, YEM 3TO OBLIO
paHee. HecMoTpss Ha oOIIMI pOCT aHANUTUYEC-
KON TEXHUKHM, MOJsS TaKMX aHaJIM30B B OOLIEM
00beMe TPOM3BOAMMONM TEXHMKM HAXOAUTCS Ha
ypoBHe 25-30%. IlpuumHa 5TOro 3aKJII0YaeTCs,
BO-TIEPBBIX, B TOM, YTO TEMIIBI pOCTa HOMEHKJIa-
TYpbl MOIJIEXKAIIUX ONPEACICHUIO BELIECTB BhILLIE
TEMIIa POCTa aHaJIM3aTOpoB. Bo-BTOpPHIX, IEJIO B
crenuduKe aHAIMTAYECKMX 3aa4, TaK KaK Hello-
CTaTOYHO BBICOKASI CEJEKTUBHOCTh CYLIECTBYIO-
IIMX Ta30aHAJU3aTOPOB CUJIbHO OTPAHUYMUBACT UX
BO3MO>XHOCTHU MPU aHAIU3€E pealbHbIX MHOTOKOM -
TMOHEHTHBIX Ta30BbIX CMECEH B MPOM3BOICTBCH-
HbIX TEXHOJIOTMYECKUX IMpOoLEeccax W MpU pele-
HUM 32124 10 MOHUTOPUHTY OKPY>KalOIIEeH Cpeabl.
st KoHTposisl Bo3ayxa paboueit 30HbI IPUMEHSI-
IOT LEJIEBbIE Ta30aHAIU3ATOPhbI, T.€. I aBTOMa-
TUYECKOTO OMNpEAEICHUSI KaKOro-aMbo BPEIHOro
BEIIECTBA CO3IAl0T COOTBETCTBYIOLIMIA MpUOOp,
OCHOBaHHBIM Ha XapaKTepHOM CIeHU(UIECKOM
Npu3HaKe — (pU3NIYECKOM CBOMCTBE, OMHO3HAYHO
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CBSI3aHHBIM C KOHLeHTpauuei. [Tpu aTom ¢ momo-
LIbI0 pa3pabOTaHHOrO razoaHajau3aTopa OOLIYHO
MOXHO PELIUTh 33Ja4yy TOJIbKO MTAaHHOIO TWMa, U
MPY BBEACHUHU B MPOOY HOBBIX KOMITOHEHTOB MPU-
XOIMUTCY PElIaTh HOBYIO aHAJIMTMYECKYIO 3adauy,
CBSI3aHHYIO C HaXOXIEHUEM HOBBIX crielnduyec-
KMX OpPU3HAKOB, JIMOO OOKa3blBaTb METPOJIOTH-
YECKYI0 MPUEMIIEMOCTb CTApOro Mprdopa B HOBBIX
YCJIOBUSIX.

Kak wu3BeCTHO, OCHOBHBIE XapaKTEPUCTUKU
ra30aHajaM3aToOpPOB OMNPEACISIOTCS MPEXAE BCETO
CBOMICTBAMU Ta30YyBCTBUTEJIbHBIX 3JEMEHTOB —
ceHCcopoB. [lodynmpoOBOOHUKOBBIE, ONTUYECKUE,
TEPMOXUMHUYECKUE, FTEKTPOXUMNYECKUE U IPYTUE
CEHCOpbl, KOTOPHIE MCIOJb3YIOTCSI B HACTOSIIEE
BpeMS B Fa30BOM aHAJIM3€, HEOCTIOPUMO Obanas
LIEJBIM PSIIOM MOJOXUTEJIbHBIX KAYECTB, TEM HE
MEHEE BO MHOTHX CJIyJasiX He MO3BOJISIOT ¢ JOCTa-
TOYHOM CTENEHBbI0O TOYHOCTU UACHTU(DULIMPOBATDH
WHIWBUAYAJbHbIE KOMIIOHEHTBI CMECH Ta30B C
ONMM3KUMHU  (PUBUKO-XUMUYECKUMM XapaKTepuc-
tukamu [1-3]. KpomMe TOro, HEOOXOIMMO YUIUTHI-
BaTbh, YTO LIEJBIA psiJi ra3000pa3HbIX COEIUHEHUI
cephl, xjopa, docdopa, ¢dTopa 1 IPYrux BELIECTB
SIBJISIIOTCS KATATUTUYECKUMMU SIAaMU M IPUBOIST K
JIOCTaTOYHO OBICTPOIi HeoOpaTUMON Aerpagaluun
MOBEPXHOCTHBIX CTPYKTYp, OTBEUYAIOLIMX 32 YYBC-
TBUTEJIbLHOCTb TAKUX CEHCOPOB.

OnHUM U3 TTyTel BBIXOAA U3 CIIOXKUBIIEHCS CHU-
Tyallud B LEJSIX 3allUThl TTOBEPXHOCTU CEHCOpa
W pacIIMpeHMs] BO3MOXHOCTEM CEHCOPHOIro aHa-
JIn3a MHOTOKOMIIOHEHTHBIX Ta30BbIX CMECEH SIB-
JISIETCSI MCTIOJIb30BaHME CIIeIIUAIbHBIX (DUIIETPOB,
KOTOpBIC YCTAaHABJIMBAIOTCI HEMOCPEICTBEHHO
nepen CEHCOPOM M COAEepXaT Marepuas, aKTHUB-
HO MOIJIOLIAIOIINI HEU3MepsieMble KOMITOHEHTBI
razoBoii cMecu. CBelieHUsI O KOHCTPYKLIMU U CO-
CTaBe MOTJIOTUTeNe B TaKuX MUIbTpax, KOTOPhIE
WCIIOJIb3YIOTCSI B CEPUMHBIX Ta30aHaJM3aTopax,
BeCbMa OIpaHWYeHBl M TMPOTUBOPEYMBHI [4-8].
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B takux ¢dunsrpax Melaroliue OIpeaesieHUIO
M3MEpSIeMOr0 KOMITOHEHTa Ta3bl yAAJSIOT MyTeM
MPOITyCKaHUS 4epe3 CJOK IMOPUCTOrO0 HOCUTENs
(cunukarenb, dapdop, aMOT, MeM3a, CTEKI0Ba-
Ta U T.I.), IPONUTAHHOIO XUMpeareHTaMu. ONbIT
AKCIUTyaTallMM TaKUX (DUIBTPOB MOKa3a, YTO OHU
MMEIOT DS Cepbe3HbIX HEAOCTAaTKOB W HEIOJ-
HOCTBIO YIOBJIETBOPSIOT CJIEAYIOIIAM OCHOBHBIM
TpeOOBaHMSIM, KOTOPbIE, HAa HAlll B3LJISA, CAEAYET
NPEeAbABISATH K NOAOOHOTIO poja yCTPOMCTBAM:

— COXPaHHOCTb MPEACTaBUTEIbHOCTU MTPOOHI;

— KOJIMYECTBEHHOE yaaJIeHUE MEIIAOINX IPY-
Meceit;

— MOCTOSIHCTBO XapaKTepUCTUK IpU padoTe B
IIMPOKOM JUAaIla30He TeMIlepaTyp, BAaXXHOCTU U
KOHLICHTpAUUA U3MEPSIEMOro M yaalsieMOro ra-
30B;

— MaJible BEJIMYMHBI BpEMEHU OTKJIMKA U Bpe-
MEHU BOCCTAHOBJICHMUS;

— IJIUTEIbHOE BpeMsl XpaHeHUsT (UIbTPa;

— HaJeXHbI KOHTPOJb 32 CBOEBPEMEHHOI 3a-
MEHOI (punbTpa.

ITocnenHee TpeboBaHUE OOYCIOBIEHO TEM, UYTO
KOHLIEHTpAaLMsl MELIAIOIIUX MpUMeceil B peab-
HBIX Ta30BbIX CMECSX MPAKTUUECKM HUKOIIa HEU3-
BECTHa, TaK YTO 3aMeHa U3BECTHBIX (DUIBTPOB (0e3
WHIWKALIMU) TIPOU3BOAUTCS BCCIYIO.

st yooBJIeTBOPEHUST YKa3aHHBIX TPEOOBAHUIA
HaMu ObLIY pa3paboTaHbl (PUIBTPBI HOBOTO MOKO-
JICHUSI — UHAUKATOPHbIE GUIBTPBI, IPUTOAHbBIE 1JIST
3alllUThl U TMOBBIIIEHUSI CEJIEKTUBHOCTU Ta30BbIX
ceHcopoB. IIpuHLMOMaNbHAs cXeMa WHAWKATOP-
Horo (uabTpa rnokaszaHa Ha puc. 1. Takoi punasTp
pa3MelaloT B COCTaBe Ta30aHAIMTUUECKOTO TpU-
0opa HEMOCPEACTBEHHO Meped CEHCOPOM, TaK UTO
B IIpoliecce aHaK3a ra3oBasi CMECh B OJTHOM 00b-
eMe TMPOXOAUT Yyepe3 (PUIIbTP, B KOTOPOM ITPOUC-
XOJIUT KOJUYECTBEHHOE MOIJIOIEHUE MellalolrX
npumeceit. K TakuM mpuMecsiM OTHOCSITCS KaK Te
BEILECTBA, KOTOPHIE BIMSIOT HA MOKAa3aHUS aHAJIU -
THUYECKOTo NpUOopa, TaK U Te BELIEeCTBa, KOTOPhIE
OTPaBJISIIOT MOBEPXHOCTL ceHcopa. IlornoieHue
MeEIIAIOIIMX TIPUMECE COMPOBOXIAETCS U3MEHE-
HUEM lIBeTa MHAUKATOpPHOTO ajcopOeHTa 7, 4TO
MOXHO BM3yaJbHO HAOJI0JaTh Yepe3 Mpo3payHbie
cTeHKM Kopmyca 1. B mpoliecce Takoro norioiie-
HUS TIPOUCXOIUT U3MEHEHNe 00beMa 3epeH UHIU -
KaTOpHOro aacopOeHTa 7, KOTOPOe KOMIEHCHUPY-
€TCSI C TIOMOIIIbIO TIPYXUHEI 6, 4TO 0OeCIIeYrBaeT
YCTOMUYMBYIO pabOTy (pUIbTPA HA MPOTSKEHUU €TO
AKCIUTyaTallMM B pexume (PpOHTANIbHON Xpoma-
Torpauu.

Puc. 1. IlpuHumMnuanbHas cxemMa MHAUKATOPHOTO (hu-
JbTpa: 1 — Kopnyc; 2 — KpbIlIKa; 3 — BLIXOJHOI MaTpy-
00K; 4 — BXOAHOI NaTpyOOK; 5 — ceTka; 6 — MpyXUHa;
7 — MHAWKATOPHBIN amCcOpOCHT; 8§ — ceTka

PacueTrHOE BpeMs 3aIIMTHOTO IeCTBUS T, (Te.
BpeMs paboTHl (GIIBTpa O MOMEHTA ITOSIBIICHUS
MeIIalomeTro KOMIIOHEHTa 3a CJIOeM alcopOeHTa)
IIJTST BCEX TUTIOB (DUIIBTPOB MOXKHO OIIPEIEIIITh 110
dopmyie:

a-S

= H,
P ﬂC

T

IJe a — MOMIOTUTENIbHAY CIIOCOOHOCTD aacoOpOeH-
Ta, r/m3%; S — rowanb ceyeHus, Mm%, H — BbIcOTa
CJIOSI TIOMJIOTUTENSI, M; 3 — OOBEMHasl CKOPOCTh
ra3o-BO3AYIIHOIO MOToKa, M°/MUH., a C — KOH-
LIEHTpALKs ITOTJIOAEMOro Ta3a, T/M>.

3Hast BeTUYNHY T, JUIsl JaHHO# KOHLICHTPALNN
C, IETKO paccunTaTh 3HAYEHUE T, s 0601 1py-
roi KonueHrpauuu C, ¢ TOMOUIBIO U3BECTHOTO CO-
OTHOILLIEHUSI: CTP ~ const. YKazaHHast 3aBUCHMOCTb
rpapuueckn m3o0paxkaeTrcss TUIEPOOTNIECKOMN
kpuBoil (puc. 2). Takue KpuBble, pacCUNTaHHbBIC
Ha OCHOBE 3KCIEPUMEHTAJIBHBIX JAHHBIX, MOXHO
HCITOJIb30BaTh JJIs1 TIPaBUJILHOTO BBIOOpPA M OLIEH-
KA 3KCIUTyaTAlMOHHBIX XapaKTEPUCTUK JTaHHOIO
(usBTpa NpU pelieHU KOHKPETHOM aHAIMTHYEC-
Ko 3amaun. [IpakTyecku 3aMeHy MHAMKATOPHO-
ro uJIBTpa peKOMEHIYETCS MPOU3BOAUTL ITOCTE
TOro, Kak BpeMsI ero 3SKCIUlyaTallMy AOCTUTHET
BenmyuHb 0,9 T, 0 YeM CBUICTEJILCTBYET U3MCHE-
HUe 1IBeTa MHAMKATOPHOIO afcopOeHTa Ha BLICOTY
0,9 H. 115 ynoOCcTBa 3KCIUIyaTallud Ha KOPITyce
MHAMKATOPHOIO (bPUJITpa HaHeCeHa CIieIaIbHAsT
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OTMETKA, KOTOpasi COOTBETCTBYET YKA3aHHOM BbI-
COT€ U BU3YaJbHO CBUIETEILCTBYET O HEOOXOMM-
MOCTH 3aMeHbI UHAMKATOPHOTO a1copOeHTA.

T

c

Puc. 2. O60611eHHAs1 3aBUCUMOCTb BPEMEHU 3aLIUTHO-
ro IeiCTBUsI IIBTPA T OT KOHLEHTPALNH MOLJIoIIac-
moro Beriectsa C

OueBUAHO, YTO OCHOBHBIE XapPaKTePUCTUKU
WHIUKATOPHBIX (DWIBTPOB OMpPEAC/ISIOTCS TpexKae
BCEro CBOMCTBAMM WHIMKATOPHBIX aACOPOECHTOB,
KOTOpPbIE MCIOJIB3YIOTCS IS CHApSDKEHUST TaKUX
¢uneTpoB. B nabopatopyru GU3MKKU U XUMUU COPO-
roHHbIX ipoueccoB HUU ¢puzuxku OHY um U N.
MeuHUKOBa Ha MPOTSKEHUHU psifa JIET TPOBOASITCS
paboThl MO CUMHTE3y MHAWKATOPHBIX aICOPOECHTOB
Mapku “Uuaucop0”. DTU agcopOeHTHI MpeaCTaB-
JISIIOT COOOM MOJIMMEpPHBIC TPaHyJIbl, TTIONJIOTUTEb-
Hasl CITOCOOHOCTb KOTOPBIX 00YCJIOB/IEHA HATMYKEM
XUMHMYECKN aKTUBHBIX TPYIII U MOXET PeryIrupo-
BaTbCSl HA CTAAMM CUHTE3a JaHHOTo nojumepa [9].
Takue moOrIOTUTENM MMEIOT Psii CYIIECTBEHHBIX
MNPEUMYLIECTB MO CPABHEHMIO C TPAAULIMOHHBIMMU:
OHM HETOKCHUYHbBI, HE PacILIbIBAIOTCS HA BO3OYXE,
001a1a10T CTAOMIBHBIMU aCOPOLIMOHHBIMU Xapak-
TEpPUCTUKAMU B ILIMPOKOM AMAaNa3oHe TeMrepaTyp
M BJIAXKHOCTHU, a TaKXK€ UMEIOT IJIUTEbHbBIE CPOKU
BKCIUIyaTallMi Y XpaHeHus. Eine ogHMM cyliect-
BEeHHBIM OTIMYMEM WHIMKATOPHBIX aICcOPOCHTOB
Mapku “MHaucopO” SBaIETCsS CMOCOOHOCThH IMOC-
JIOMHO M3MEHSTH CBOI IIepBOHAYAILHEINA IIBET B
npolecce NOIJIOIIEHHUS TOrO WM MHOTO BEIECTBA,
YTO JAAET BO3MOXHOCTb ITPOM3BOAUTH CBOEBPEMEH-
HYIO 3aM€Hy aaCcOpOEHTOB B COCTaBe (PUJIBTpa BO
BpeMsI €To AKCILTyaTaluu.

CTuUpoAuBUHUIOEH30JIbHAS OCHOBA MOJIMMEP-
HBIX TpaHyJ WHIUKATOPHBIX aIcOpPOEHTOB MapKu
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“UHaucopbd” MMeeT Pa3BUTYI0 MaKpPOIOPHUCTYIO
CTpYKTYpyY (pazmep mop > 100 HM) U, B OoTJIMUME
OT MUKPOIIOPHUCTHIX XMMHWYECKMX aHAJIOTroB (pa3-
Mep nop 1-10 HM), He oKa3bIBaeT CYIIECTBEHHOTO
BIMSIHUSI Ha mpouecc aacopouuu. CBsI3bIBaHUE
HEU3MEPSIEMOTO ra3a MPOUCXOAUT 3a CUYET MpOoTe-
KaHUs crieluPUIecKNX XMMUISCKUX peaKkIuii Ha
AKTUBHBIX (DYHKIIMOHAIBHBIX TPYIIIaX pa3IndyHOR
MPUPOAbI, B COCTaB KOTOPHIX B 3aBUCUMOCTU OT
pelaeMoii 3a1a41 BBOAUIKUCH UOHBI TTEPEXOTHBIX
METaJIOB, JIETKO OKMCJIsSIeMble B Tra30oBoil (haze
HeopraHM4yeckue aHWOHBI, OpraHWYeCKue KHC-
JIOTHO-OCHOBHBI€ M KOMILIEKCOOOpa3yolIue NH-
IUKATOPBI 1 APYTHE COSOAUHEHMsI, BCTyIAOIIEe B
peakLuU OKUCIEHUSI-BOCCTAHOBIIEHUS, KOMILIEK-
coo0pa3oBaHUs WM COJe00pa3oBaHUsI, KOTOPbIE
COMpPOBOXIAIOTCS 00pa3oBaHMEM OKpallleHHbIX
MPOAYKTOB peakuuu. TakuM oOpa3oM, MpUMeHe-
HYe UHAUKATOPHBIX aacopObeHToB Mapku “MHau-
cop0” obecrneynBaeT KOJIUYECTBEHHOE CBSI3bIBA-
HY€ MeLIalolIuX MprUMecelt 3a cYeT MpOoTeKaHUs
XUMMYECKUX PEaKIMi ¥ MPaKTUYECKN He BIIUSIET
Ha KOHLEHTpaLMIO U3MEPSIEMOro BellleCTBa.
IToHSTHO, YTO IUIST CBSI3BIBAHMSI MEHIAIOIINX
IpuMeceil pa3IMIHOM XUMMYECKON IIPUPOIBI
HEOO0XOAUMO HCIIOJIb30BaTh WHIMKATOPHBIC a-
copbeHThl Mapku “Muaucop0”, coaepxaliue
pasnmyHble (PYHKUIMOHAJIBHEIE Tpyrmbl. Harpu-
Mep, IJis CeJIEKTUBHOTO MOTIJIOLIEHUS amMMuakKa
M aMWHOB M3 Tra30BOM CMeCH, coaepxKallei IMom-
Jexamue aHaauTtudyeckomy ornpeaeneHuto CO,
N, O,, H,, CO,, NO 6o C H , Heobxonnmo
KCIOJIb30BaTh UHAUKATOPHBIA aACOPOESHT MapKu
“Uupucop6-1”, mpeacTaBIsAlOLIMIA CcOOOI CTU-
POAAVBUHUIOEH30JbHBIM comoauMep ¢ (PyHK-
nroHaibHeIMK Tpyriamu —SO,H”. B pesynbrare
MOTJIOLIEHUS] MellaloIUX MpUMeceid JaHHbIA a-
COpOEHT U3MEHSET CBOI LIBET ¢ 6€JIOro Ha CUHUIA.
B ToM ciiyyae, eciiu ykazaHHbBINM aHAJIWT B KA4eCTBE
Mellaollei MPUMECH COIEePXKUT CEPOBOIOPOI, He-
00XOIMMO HCIIOJb30BaTh MHAUKATOPHBIA aacop-
6eHT Mapku “MHaucop06-2”, mpeacTaBisIOLINA
o001 CTUPONINBUHUIOEH30JIbHBINA COMTOJUMED C
GbyHKuMoHanbHbIMK Tpynnamu — SO,Cu*". OtoT
agCcopOCHT B pe3yjbTaTe MOMIOIIECHHUS Mellalolei
MPUMECHU U3MEHSIET CBOM LIBET C rOJ1y00oro Ha yep-
Hblii. HoMeHKIaTypa Y OCHOBHBIE TEXHUYECKHUE
XapaKTepUCTUKN WHINKATOPHEIX aJCcOpOCHTOB
Mapku “Muaucop0d” npuBeaeHbI B Ta0IU1IE, KOTO-
pas NO3BOJISIET OCYLIECTBISATD MPaBUIbHBII BEIOOD
WHIMKATOPHOIO aAcopOeHTa, MPUTOIHOTO s pe-
LIIEHUSI KOHKPETHOM aHAIMTUYECKOW 3aJauu.
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OCHOBHBIE XapaKTePUCTUKN U TUHAMUYECKAST aKTUBHOCTb, @ (MT/CM*) UHIUKATOPHBIX aICOPOEHTOB MapKU H}[];?/Ii%l;ga
Mapka Ilornoiiaemslii ra3 AHanu3upyeMblii ra3 WM3meHeHue uBeTa a
Wnaucop6-1 NH, n amunbl CO, Nz’ 0,,H,CO,,NO,C H_ |benblii-cunuit 30
WUnnucop6-2 H,S CO, Nz’ 0,,H,, CO,,NO,C H_ |lony6oii-uepHbIii 35
Wnnucop6-3 SO2 st CHUHU-KENThIN 35
WUnnucop6-4 H,S SO, Bbenblii-uepHbIit 25
Wnnucop6-5 HCI, HCN, HE SiF,Cl,, | CO, N, O,, H,, NH,, NO, C H | CuHuii-xenrolii 40-90
SO,, NO,
Nuonucop6-6 H,O CO, Nzy O,,H,NO,CH_ CHUHUI-PO30BBIN 100
Munucop6-7 H,S MepkanTaHbl benbiii-xenToiit 15
Wnnucop6-8 Cl, 1, Br,, O,, NO, Co, N, 0,,H,,CO,,NO, C H  |benblii-KOpUYHEBbIi 55-75
Wunoucop6-9 NH, H,S KpacHbrit-xenTorit 50
Wnaucop6-10 PH, CO,N, O,,H,,CO,,CH benblii-uepHbIit 18
Wnnucop6-11 0, SO, CepBhlii-3KeIThIi 25
CeneKTUBHOCTb, TIOIJIOTUTENbHASI CIIOCOO0-  HMBAJIOCh BpeMs 3alla3IbIBaHUS A’l:1 u ATt,, BHO-

HOCTb, KOJIOPMCTUYECKUE CBOWCTBA amcopOeH-
TOB, BJIMSIHUE BJIAXXHOCTU M KOHLIEHTPALUU W3-
MepsIEMOTO M aHAJIU3UPYEMOTO Ta3a OLCHUBAIUCH
B IpoLieCCe MCIBITAHUI Ha CIEeLHUaTbHOM Ta30-
JUHAMUYECKOM CTEHIEe, MPUHLIMITHAIbHAS CXeMa
KOTOpOTo mpuBeaeHa Ha puc. 3. Kpome Toro, mist
KaxI0i MapK1 MHIMKATOPHOI'O afcoOpOeHTa OLie-

4 7 8 12

6 1 13

CHMOE COOTBETCTBYIOIIUM (UILTPOM MPU LIMK-
JINYECKOM U3MEHEHMU BXOMHOM KOHIEHTpalluU
nsMepsieMoro rasa (puc. 4). YkazaHHbIe BeJTUYU-
Hbl AT, 1 AT, HEOOXOAMMO YYUTHIBATh IIPU pacye-
Te BPEMEHH OTKJIMKA t), 1 BDEMEHH BOCCTAHOB-
JIeHUsI t,, CeHcopa IpHU paboTe ¢ MHANKATOPHBIM
GUALTPOM.

20 21

16

14 18 24
23

17 19

Puc. 3. lpuHuunuatsHas cxeMa UCTIBITaTeIbHOTO CTEHA [JIST OTIPENeICHUSI OCHOBHBIX XapaKTePUCTUK WHIWKA-
TOPHBIX (PUIIBTPOB: 1 — MOOYAUTENb pacxoa; 2 — cTadbwinsarop pacxona; 3, 12, 14, 15 — pacxomomep; 4, 5, 8, 13,
17,20, 21 — BeHTUIb; 9 — rurpometp; 10, 25 — cmecurenn; 11 — yctaHoBka “Mukporas”; 15, 23, 24 — Tpexxoa0Boii
BEHTWIb; 18 — punbrp; — 19 — GaIoH ¢ ra30BoOi cMeChlo; 22 — razoaHaanu3aTop

[IpoBeneHHBIC MCCIEOOBAaHUSI TOKAa3aau, 4TO
yKa3zaHHble B Tabnuiie MTHAWKATOPHbIE alCcOpOeH-
Thl Mapku “HHaucop6” cTtabuiabHO paboTaloT B
IIMPOKOM JTMaNa3oHe 3HAUYEeHUI OTHOCUTEIbHOM
BlIaxkHOCTH (5 — 98%) M KOHILIEHTpaLMil MOIJIO-
maeMbix ra3oB (1 — 5000 ppm), a Takke 00J1aga0T
YETKUM IIBETOBBIM TEPEXOIOM MPH TOTJIOIICHUMN
COOTBETCTBYIOLIMI MellIalonieid MpuMecHu, 4TO

MO3BOJISIET PEKOMEHA0BATh UCMOIb30BaTh YKa3aH-
HbIe aCOPOCHTHI MJISI CHAPSLKEHUS WHIMKATOP-
HBIX (PUIBTPOB ISl TA30BBIX CEHCOPOB.

Eie omHoli oGnacThio MpUMEHEHUS WHIMKA-
TOPHBIX (DUJIBTPOB SIBJISIETCSI CHApSDKEHUE CIie-
LIMAIBHBIX YCTPOMCTB ISl TIOJYYEHUST “UMCTOTO
Bo3ayxa” IS TPaAyWpPOBKU M YCTAHOBKU HYJIS
razoaHanuzaTopoB. Pojb 3THX yCcTpoiicTB yacto
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HEeIOOIIEHUBAETCsI, OJIHAKO, KaK XOpOIIO M3BEC-
THO M3 IIPAKTUKM, HaAeXKHasl W ITOJTOBpeMeHHast
AKCIUTyaTalusl ra30aHajn3aTOpoOB BO MHOTOM 3a-
BUCHUT UMEHHO OT COBEPIIEHCTBA M CTAOMIIBHOCTHU
PpabOThI TAKMX YCTPOMCTB.
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Puc. 4. HpI/IHHI/IHI/IaJII)HaH CXCeMa pacycrta BPEMCHMU
3ana3abIBaHUA ATI n ATz, BHOCUMOTI'O MHAMKATOPHBIM
(I)I/UTI)TpOM npru HUKINYECKOM H3MCHCHUH BXOJTHOM
KOHLCHTpAalMH U3MEPACMOTIO rasa

B 3akimoueHne OTMETUM, YTO MHAWKATOPHbBIC
ancopOeHTHl MapKu “HHamucop6” MOXHO MCITOJIb-
30BaTh TAKXKE VTSI U3TOTOBICHUS (DHIIBTPOB JJISI T'a-
30aHAIN3aTOPOB ¢ AU(PPY3NOHHBIM 3a00POM TTPO-
OBl (CEHCOp MOMEIIEH B aHATU3UPYEMYIO Ta30BYIO
cpeny). B aTom ciyyae UABTPHI BHITOJHSIIOTCS B
BUZE CEJICKTUBHBIX IIJIOCKUX MEeMOpaH TOIIIUHOMN
1-5 mM. Takre MeMOpaHbl U3rOTABAMBAIOT ITyTEM
HAaHECEHUUSI MEJIKOIUCIEPCHBIX aIacoOpOeHTOB
Mapku “Unaamcop0d” Ha ra3ornpoHUIIaeMYIO TIOJ-
JIOXKKY, MPEeNCTaBISIONIYI0 CO00M BOJOKHMCTBIN
matepuan Mapku PI1, mmdo myTeM HpeccoBaHUS
TOJIBIX TTOJMAKPWIOHUTPUIBHEIX BOJIOKOH, CO-
IepKallX BHYTPY MEIKOIUCIICPCHBIN aICOPOCHT.
ITonyyeHHBIE TakuUM o6Opa3oM IU(QY3NOHHBIE
GuIBTpel 00/1KAI0T JOCTATOYHO MAaJIbIM Ta30[M-
HaMHUYECKUM COITPOTUBIICHUEM M COXPaHSIIOT UH-
JTUKATOPHBIE CBOICTBA, XapaKTEPHBIE IJIsI UCTIOb-
30BaHHOTO aICOPOEHTA.

BriBoabl

Ha ocHOBe HOBBIX MOJMMEPHBIX WHIWKATOP-
HBIX aacopOeHTOB Mapku “Huaucop6b” paspa-
0oTaHa KOHCTPYKLMS M IIPOBEICHBI MCITBITAHUS
WHIWKATOPHBIX (DMJIBTPOB MIJIsI Ta30BBIX CEHCOPOB,
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KUCOJb30BaHUE KOTOPBIX CYIIECTBEHHO pAacCIlIu-
pSIET BO3MOXHOCTA CEHCOPHOTO aHaau3a MHO-
TOKOMIIOHEHTHBIX Ta30BbIX cMmeceil. Ilpensarae-
Mble (WIBTPBI CYIIECTBEHHO IMPOMIEBAIOT CPOK
>KW3HU CEHCOPOB, MpPeNoTBpalias ux aerpaiauio
3a CYET OTpaBJE€HUSI KATAIMTUYECKUMM SIaMHU,
a TakkKe OTKPbIBAIOT BO3MOXHOCTb IPOBEICHUS
aHaji3a MHOTOKOMIIOHEHTHBIX Ta30BbIX CMecel
C MOMOIIBIO MPUOOPOB, COUETAIOIIMX B cebe Ha-
0Op CeNeKTUBHBIX (DUIBTPOB M HECEIEKTUBHBIN
MaT4YMK C MHUKpompolueccopoM. Mcronp3oBaHue
WHIWKATOPHBIX aAcOpOEHTOB MO3BOJISIET CYILIECT-
BEHHO MOBBICUTh HAIEXKHOCTb CUCTEM ITOJIy4eHUS
“yucToro Bo3ayxa” IS rpaaydpOBKU U YCTAHOB-
KM HYJISI, B KOTOPBIX MPUMEHSIOTCS TPaaULIOH-
HbIE TTPOMBILIJICHHbIE aACOPOEHTHI, HE UMEIOIIIE
COOCTBEHHOI MHAUKALIMU OTPAOOTKM.
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