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IHOCTPOEHHUE COITACOBAHHOTI'O HU®POBOI'O ®NUJIBTPA IS PEINIEHUSA 3AJAYH
BBICOKOYYBCTBUTEJBHOI'O JAETEKTUPOBAHUA MAJIBIX KOHIIEHTPALIUU
CEPOBOJIOPOJA HA OCHOBE METOJIA TDLAS

IIpoBexeHo uccie10BaHNE IPUMEHCHNUS METO/IA COTIIACOBAHHOM (PruIbTpaIiiy A7t peNIeH s 3a1a41 ONPEISIICHUSI COJIePIKaHMUs
cepoBoziopoZia B armocdepe BONMM3M TPOMBINIUICHHBIX MPEANPUSTHA. BpImonHeH aHanmm3 BO3MOXKHOCTEH MeTona Uit
TeopeTndeckux crekTpoB mnorjomenus HzS m CO2, mposeneHa o0paboTka 3KCHEPUMEHTANBHO IOTYyYEHHBIX CUTHAJIOB
nornomenns HaS npu pasnuuHbBIX KOHLEHTPALMAX C MOMOLIBIO COIVIACOBAHHOTO (MIBTPA C PasHBIMH HMMITYJIbCHBIMU
XapakTepucTukamu. IlojyueHHbIE JaHHbIE [O3BOJIIOT — HOBBICUTH  YPOBCHb  UYBCTBHTEIBHOCTH  JCTEKTHPOBAHUS
c1a0OMHTEHCUBHBIX JTMHUN nornomienus H2S B coctaBe atMmocdepsl.
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CONSTRUCTION OF A MATCHED DIGITAL FILTER FOR SOLVING THE PROBLEM OF
HIGHLY SENSITIVE DETECTION OF SMALL CONCENTRATIONS OF HYDROGEN
SULFIDE BASED ON THE TDLAS METHOD

We report on a study of the use of the matched filtration method for the task of determining the hydrogen sulfide content in the
atmosphere near industrial enterprises. An analysis of the method's capabilities for theoretical absorption spectra of H2S and CO2
was carried out, and experimentally obtained H2S absorption signals at various concentrations were processed using a matched
filter with different impulse characteristics. The data obtained make it possible to increase the level of sensitivity in detecting low-
intensity absorption lines of H»S in the atmosphere.

OpHoif U3 3a1a49 IpH pa3pabOTKE TOYHOTO M YyBCTBUTEIBHOTO Ta30aHATIM3aTOPa HA OCHOBE JIA3EPHBIX METOAOB
Ut otpenesieHust conepxannsg HoS B atMocdepe mpOMBIIIICHHBIX MPEIIPUATHH SBIIETCS 3a/1a9a MONCKA Majoro
MOJIE3HOTO CHTHAJIA Ha ()OHEe MOOOYHBIX CHTHAJIOB MOTJIOMICHHS M IyMoB [1]. OMHUM W3 BapuaHTOB BBIACIICHHS
MOJIC3HOTO CUTHANA SBISIETCS cornacoBaHHas (uibTpanus. CoriacoBaHHBIN (WIBTP NpeAcTaBIsSeT Cco0oM
OINITUMAJIbHYIO JIMHEHWHYIO CHCTEMY, WMITYJIbCHAS XapaKTepHCTHKa KOTopoit h(t) ompemernsieTcss TakuM oOpasoM,
uTo6pt SNR Ha BBIXOZE (umbTpa ObUT MakcumaieH. MMMyIbCHBIH OTKIMK Takoro ¢uibTpa: hgp.(t) =
F T_I{Hopt (f)} = Ks(t, — t), tne K — neiicTBuTeNbHAs KOHCTAHTa, S(t) — I€TEPMUHUPOBAHHBIN CUTHAIL.

BeixomHoii curHan corsnacoBaHHoro ¢uiabstpa y(t) mpeacTaBiser co0oil CBEPTKY BXOJHOTO CHrHaua ¢
OTNITUMAJILHOM MMITYJIbCHOM XapaKTepUCTHUKON QUIBTpa.

C momormrpio crieKkTpockonmuieckoid 0a3pl maHHBIX HITRAN BeImosHeHO MopenupoBaHue crekTpa HoS mms
nasnenus 0.001 atm B guamaszoHe 4873 - 4878 cM™! B OTCYTCTBHME M IIPH BIMSHMU TOTJIOIICHHUS H3ITyYEHUS
moznekynamu CO,. B kauecTBe MMITyJIbCHOW XapakTepucTHkKu BbiOpan JlopenueB koHtyp. Ilokazano, uTo
COTJIACOBAHHBINA (WIBTpP IUIS CHTHAaja morjiomieHus HoS nerko mo3Bossier 0OHApyKUTh CHTHAN JaXe TMPU HU3KUX
3HaueHusix SNR.

[IpoBeneno m3mepenue crnekrpoB HoS Ha ¢done nmoGounbix nuauil CO; NMpu pasiiMuHBIX AABICHUAX CMECH U
nocyeyoonias o0padoTka ¢ NOMOIIBIO METO/Ja COTJIaCOBaHHOM (DMIbTpanyy. 3anKch CIIEKTPOB OCYLIECTBISIIACH C
MOMOUIBI0 M3MEPUTEIBHOIO KOMIUIEKca, ocHoBaHHOro Ha Metone TDLAS. B kauectBe mpumepa Ha puc. 1.
M300paXkeH 3alMCaHHbIN CrieKTp, coaepxamuii tnaun CO, u mauo H,S, n pesynbrat 00paboTKH CUTHAIAa METOI0OM
COTJIaCOBaHHOU (PHITLTpAIIHH.
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Puc. 1. Sxcnepumenmanvuviii cnekmp H>S na ¢one nunuit CO; u pesyiomam ceepmru ¢ UMRYIbCHOU
xapaxkmepucmuxou gurbmpa
[Tomy4yeHHbIC TaHHBIE TO3BOJIAT MOBEICUTH YPOBEHb UyBCTBUTEIIFHOCTH JICTCKTHPOBAHUS CIIa00MHTECHCHBHBIX
muHUE nornomenus HaS B cocTaBe atMocdepsl.
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