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[IOPTATUBHBIN ITNTAMEHHO-MOHU3ALIMOHHBINA

I'”ABOAHAJIN3ATOP

Onucan npunyun oeticmeus, 0COOeHHOCmu
pabomul U npumeHeHusl, mexHuyecKue xa-
PpakmepucmuKu nopmamueHo20 NiadMeH-
HO-UOHU3AYUOHHO20 2A30AHANU3AMOPA.

HpI/IopI/ITeTHOG MECTO B CO3AaHUM CPEACTB U METO-
JI0B KOHTPOJISI COAEPIKAHUS BPEIHBIX OPraHUYECKUX BE-
IIECTB B BO3AYX€E OTBOAUTCA NHCTPYMECHTAJIbHBIM METO-
JaM. CCFO,I[HH CTaBHUTCA 3aaa4ya pa3pa60TKH IopTaTuB-
HBIX aBTOHOMHBIX TPHUOOPOB, KOTOPBIC MO3BOJISUIA OBI
MIPOBOJIUTH U3MEPEHUS HEOCPEACTBEHHO Ha O0BEKTE U
B IIOJIEBBIX YCJIOBUAX, UMCIIU HeOOJIBIIIIE Fa6apI/ITI>I u
Maccy.

Cpe,un MHO]"OO6paSI/I$I MCTOOOB aHaJIM3a OpraHu4de-
CKHX Ira30B 1 IapOB OJIWH U3 Hauboee HIUPOKO UCIIOJIb-
3YEMbIX — HHaMeHHO—HOHHSaIIHOHHLIﬁ, CYITHOCTH KO-
TOPOTI'0 3aKIIFOYACTCA B USMCPECHHUH BEJIMYNHBI TOKA NOHU-
3aluny, MOJYy4YECHHOI'O IpU BBEACHUU B IJIaMsI BOAOPOaa
OpPraHn4eCKuX BCUICCTB. 39T1oT METOA OTIINYAKOT BBICO-
Kast 9yBCTBUTCIIbHOCTD, HII/IpOKI/Iﬁ Arara3oH U3MEPSCMbIX
KOHIICHTpAIINIA, HE3HAYMTEITbHBIC KOJICOaHHs YyBCTBHTE b~
HOCTHU T PA3JIMIHBIX OPraHNYCCKUX BCHICCTB.

DJIEeKTPONPOBOAHOCTH YUCTOTO BOAOPOIHOIO IIIAMEHH YPE3BbI-
YaitHOo HU3Ka. MOJIeKy bl OpraHMYeCKUX BEIIECTB, BBOJUMBIE B ILIAMS
BOJIOPOJIa, NOHU3UPYIOTCS, B PE3YJIbTATE YEro 3JIEKTPONPOBOAHOCTh
IUIAMEHH PE3KO BO3pacTaeT. B 30He ropeHus IPOTEKAIOT TAKHE PEaK-
uud [1]: peakiust ropeHus, TepMUYEcKas TUCCOLManust (TUPOIU3),
XEMUHOHHU3ALMS, peaKLust pekoMOnHaIu. MHTEHCHBHOCTH U paBHO-
BECHE THX PEaKLMil 3aBUCAT OT TeMIEpaTyphl IJIAMEHH, Pacxoza
BOJIOPO/IA ¥ OT CKOPOCTH TU(dy31un KHCIOPOa BO3ayXa.

Peaxums ropenust: H+O, - O+OH H,+0 - H+OH Hz#OH - H,O+H.

Tepmudeckas mucconnanws (Ha npumepe 6ensona): C.Hy - 6 CH.

Xemunonuzanus: CH+O - CHO +e™.

B nanbueiimem CHO" pearupyer ¢ MojieKyjnaMu BOJIBI:
CHO*+H,0 - H,0'+CO.

Hmenno nonst ruspokconus (H;0™) i o0ycioBuBaroT 31eKTpo-
[IPOBOJHOCTD [UIAMEHHU.

Hanee wonbl H,0" BCTynaloT B peakiuio peKOMOHHAIIHH:
H,0*e ~H,0+H.

Eciu Takoe miamsi HOMECTUTh MEX/Y JJICKTPOIaMH, K KOTOPBIM
MPUII0KEHO NOCTOSHHOE HAIPSDKEHUE, TO MEXK/y HUMH IOSIBUTCS TOK
HMOHM3ALUH.

IokazaHHbI MEXaHI3M HOHH3ALIUH OOBSCHSET IPOMOPIIMOHAITb-
HOCTb CUTHAJIa IETEKTOPA YHCILy aTOMOB YIIIEPO/a B MOJICKYJIE Opra-
HHYECKOTO COCIUHECHHUSI.

YUyBCTBUTENBLHOCTD [IAMEHHO-HOHU3ALUOHHOTO JETEKTOpa —
107'2...10°° r/c, nuneitnsii quanaszon — 107...108.

HJ'IaMCHHO—I/IOHI/BaIII/IOHHI)IC JACTCKTOPBI HIMPOKO UC-
MTOJTL3YIOTCS TIPH TIOCTPOCHUH 00pa3IOBBIX U PaboUYnX
ra3oaHaJIM3aTopoB, KOMIIApaTOpPOB, XpOMaTOI‘pa(i)OB,

Pa3IMYHBIX U3MEPHUTENBHBIX IpeoOpazoBareneil. OcCHOB-
HO¥1 Tpo0JIeMOii IPH CO3JJaHNH TIOPTATHBHBIX TIPHOOPOB
Ha OCHOBE 3TOT0 METOA SIBIISIETCSI CIIOKHOCTh I'a30BOi
CXEMBI, JIpyras mpodiemMa — obecredeHrne mpubopoB
BBICOKOA((HEKTHBHBIM HCTOYHUKOM BOZIOPOJIA.

B mupe psiiom GhrpM BBITYCKAIOTCS TOPTATUBHBIE M1~
MEHHO-HOHH3ALOHHBIE ra30aHau3aTopsl. Krydrmm u3
Hux cnenyet otHectn: AUTOFIM [2], PORTAFID [3],
MICROFID [4]. Macca mpubopoB konebnercst ot 3,7
10 5 kr. Bce oHM B KauecTBe UCTOYHHMKA BOAOPOAA UC-
TMOJIB3YIOT OAJUIOH C BOAOPOJIOM, HAKAYaHHBIM IOJT BbI-
COKHM JIaBJICHHEM.

B Ykpannackom HUU ananutiueckoro mpubopocTpo-
€HUsI pa3paboTaH, MpOLLIes FOCYIapCTBEHHBIE UCIIBITAHMUS
U BBIITYCKACTCs TOPTATUBHBIHN [IAMEHHO-HOHM3AIIMOHHBIH
razoanaimsarop 62311105 (puc. 1). OTruuTensHOH 0co-
OCHHOCTBIO PUOOPa ABJSETCS UCIIONL30BAHHUE B Kaue-
CTBE MCTOYHMKA BOJIOPO/ia aKKyMYJISITOpa BOIOPOJia Ha
OCHOBE 'MAPHJIOB PEAKO3EMETIbHBIX METaJIIOB. JTO MO-
3BOJIMJIO TIEPEiiTH Ha HU3KOE paboyee NaBJIeHHUE U CyIIe-
CTBEHHO YMEHBIIIUTH rabapUThl BCTPOSHHOT'O HCTOYHHKA
BOZIOpOJIA.

Puc. 1. I'azoanammzarop 62311105

Ha puc. 2 mokazana pyHKIHOHATIbHAS CXEMa ra3o-
ananmu3aropa 62311M05. OH cocTOUT 13 Ta30BOM YaCTH,
IUTAMEHHO-HOHI3AIIHOHHOTO IETEKTOPA U AJIEKTPHYECKOM
YJacTH.

T"azoBast yacTs MpubOpa NpeAHaA3HAYCHA 151 OUHCTKU
OT MEXaHWYECKUX MpuMeceii, PopMHUpOBaHUs U CTaOH-
JIM3alHH Ta30BBIX TIOTOKOB BOIOPOXA, aHATM3HPYEMOt
MpoOBI U BO3/IyXa 7Sl TOPEHUS BOJIOPOTHOTO TUIAMEHH.

B miamenno-nonu3anmonHoM aetekrope (111 1) mpo-
UcXoAuT peobpa3oBaHre HH(OPMATUBHOTO MTapaMeTpa
KOHIICHTPAIK OPTaHUYECKUX BEIECTB B MPOOE B TOK
HOHM3AIIMH, TIPOIOPIIMOHAIIBHBIN 3TOM KOHIICHTPAIIHH.
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Puc. 2. OdynknuoHanpHasi cxeMa Ta30aHaIn3aTopa:
1 — nputeBo# GUIBTP; 2 — aKKYMYJISITOP BOAOPOaA; 3 — KOMITpeccop; 4 — 3amOpHBINA BEHTHIIb; 5 — CTaOMIM3aTOp JaBJICHHUS,
6, 7, 10 — nmHEBMOCONPOTUBIICHHUS; § — CTAOMIU3aTOP AaBlIeHUs; 9 — ceTeBOi OsIoK nmuTanus; // — miaMeHHO-HOHU3AIMOH-
HBII IeTeKTOP; /2 — 3JIeKTPOJIbl HICKPOBOTO MOJKUTranus; /3 — tepmonapa; /4 — Koiuekrop; /5 — ropeinka; /6 — 31eKTpH-
YeCKUH aKKyMyJsTop; /7 — BBIKIIOYaTeNb; /8 — cXeMa UCKPOBOTO MOKUTAHUS; /9 — DIIEKTPOMETPUUECKUI YCUITUTENb;
20 — ACTOYHUK BTOPUYHOTO nuTanust; 2/ — (HopMHPOBATENb BEIXOIHBIX CUTHAJIOB; 22 — aHaI0ro-unupoBoii mpeodpa3oBaTesb;
23 — aBTOMATHUYECKHI NEPEKIIoUaTellb JUana3oHoB; 24 — cxeMa KOHTPOJIs TOPEHUs! INIaMeHH; 25 — cXeMa KOHTPOJIs paspsia

AKKyMYJATOPA; 26 — YKUAKOKPUCTAIUTMYE CKUH HHIANKATOP

OnexTpuyeckas 9acTb ra30aHAIN3aTOPa BBITOMHSIET
TaKue (PyHKIMH:

— npeoOpa3oBaHUE U yCUIICHHE BEIXOMHOTO CHTHA-
nallA/T;

— MHAWKALUIO U3MEPUTENbHON HHpOpMaImu u Gpop-
MHUPOBAHHE BBIXOJTHBIX CUTHAJIOB;

— KOHTPOJIb 32 TOPCHUEM W aBTOMAaTHYECKOe IO~
JKUTaHWE TITAMEHH BOAOPOIa;

— KOHTPOITb HAIIPSDKEHUS aKKyMYISITOPHO OaTapen.

AHaM3HpPYeMBIii ra3 3akaqiBacTCs Ha BXOJ ra30aHaIN3aTopa 4epes3
nbuteBor uieTp / KommpeccopoM 3. 3a0op mpoObI MOXKET OCyIIe-
CTBIIATBCS JTMOO HEMOCPEICTBEHHO U3 OKPYXKAIOMIEH cpebl, JIN6o ¢
MTOMOIIIBIO TTP0003a00PHOTrO 30Ha U3 MECT 0TOOpa MPOOBKI.

Jlanee moTok aHAINM3NPYEMOT0 ra3a, CTaOHIN3UPOBAHHBIH 110 J1aB-
JICHUIO CTaOMIM3aTOPOM J, IENMTCS C MOMOLIBIO ITHEBMAaTHYECKUX
CONpPOTUBIIEHUH 6, 7 Ha [IBa TIOTOKA: NEePBBIi (¢ pacxonom 30 Mi/MUH)
nmocrymnaet B ropenky [T1]] /1 xak npoba, a BTopoit (¢ pacxomom
200 M11/MHH), KOAKCHAJIbHO T'OPEJIKE, — KaK BO3yX JJIsl TOPEHHUSI.

B xadecTBe ucTOUHMKA BOOPO/IA B IPUOOPE IPUMEHEH aKKyMy-
JIATOP BOJOPOJA 2, IPECTABIIIOINM CO00H eMKOCTb, 3aII0THEHHYIO
MOPOLIKOM Ha OCHOBE T'HIPU/IOB HHTEPMETAINUECKUX COCIUHEHUH,
CIIOCOOHBIX aKTHBHO U B OOJIBIINX KOJIMYECTBAX HOMIOIATh BOIOPOL,
a3aTeM BBIICIIATH €ro 03 IOMOIHUTENBHOT0 HarpeBa. AKKYMYJISITOp
€MKOCTBI0 50 MJI, HCIIOIB3yEMBIii B IpubOpe, O3BOJISECT HAKAILUTHBATD
cBbie 40 1 Bogopoza.

AKKYMYJIATOp IIEPEKPHIBACTCS IIPH IIOMOIIH [IAPOBOTO KpaHa 4,
KOHCTPYKTHBHO OOBCIMHEHHOIO C BBIKIIFOYATEIEM JICKTPUYECKOTO
nutanus /7. IIoBOpOT MIapoBOro KpaHa B Pa3JIMYHBIC MOJIOKCHUS
obecrieunBaeT paboTy nMpudopa OT BCTPOEHHOIO aKKyMyJISITOpa BO-
JI0OpOJia YJIM OT BHEIIHETr0 HCTOYHHKA BOJOPOA, @ TAKXKE PEXKUM 3a-
PSLIKU BCTPOCHHOTO aKKyMYJIATOpa.

[lanee naBneHne BOJOPOIa HOHMKACTCS H CTAOMITM3UPYETCS CTa-
ounmzaropom 8. [1pu momory mHEBMOCONpoTHBIIeHHs () IOTOK BO-

JI0po/ia OrpaHUYHMBACTCS 10 3HaYeHUs 30 MJI/MUH U ITOJJacTCsI BMECTE
¢ po6oii B ropenky [TU/].

IInamMeHHO-MOHU3ALMOHHBIN eTeKTop /] mpencTas-
JsIeT co00i TePMETUYHYIO KOHCTPYKIUIO U BKJIIOYAET B
06651 TAaKNE€ OCHOBHBLIC DJICMCHTHI.

— ropenky /5, K KOTOpoi OABOIUTCS] CMEIIIaHHBII
MOTOK BOJIOPO/IA M aHAMU3UpYeMoii mpoOsl. [opernka ciny-
JKUT TaKXKe DIIEKTPOIOM, K KOTOPOMY MPHUIIOKEHO MOJIs-
pusytomee Hanpspkerne (—130 B). Bozmyx muist ropenwst
MOCTYMAaeT KOAKCHAJILHO TOPETIKE;

— KOJIJIEKTOPHBIN 351eKTpon /4 B BUAE MOJIOTO LIU-
JIMHIPA € MOAKIIOUYEHHBIM K HEMY JIEKTPUUECKUM BbI-
BOJIOM C M30JISLIMEH BEICOKOTO COMPOTUBIICHUS IJI5 Che-
Ma U3MEPUTENBHOTO CUTHAJIA;

— Tepmonapy /3 11 KOHTPOJIsl TOpEeHUs IUIaMEHH;

— 3JIEKTPOJIbI UCKPOBOTO MO KuTanus 12. [lng 06-
pa3oBaHUuA UCKPBI K BBIBOAAM 3JICKTPOAOB OT IMOBBIIIA-
IOIIET0 TpaHCOpMaTOpa IMOIBOIUTCS HATIPSHKEHHE TI0-
psiaka 6 kB.

B xopryce gatunka, B HIXKHEH €ro 4yacTu, UMeeTcs
OTBEPCTHE JUIS BEIOPOCa BO3IYIITHOTO ITOTOKA C ITPOIYK-
TaMH FOPEeHusI.

NamepurennsHblil TokoBbIi curHan ¢ [TH]] mpeodpazo-
BBIBAETCA DIIEKTPOMETpUIEeCKUM ycummteneM (OMY) 19
B CUTHAJI HAIIPSDKEHUS. DJIEKTPOMETPUUECKUH yCHIIUTENb
— Tpexauana3oHHbIi. B KoHIle kaX10ro quana3oHa Bbl-
XOJJHOMY HAIIPsDKEHUIO ycuiuTess 2 B cooTBETCTBYIOT:

— Ha TiepBoM auanazone — Tok ITMJ12:10719 A ipu
KOHLEHTpaUU¥ METaHa B aHAIM3UPYEMOM BO3AYyXe
20 mr/m3;

— Ha BTOpoM Auanasone — 1ok [T1]] 2:10~ A npu kon-
LIEHTpALIMH METAHA B aHATH3HPYeMOM Boztyxe 200 Mr/m>;
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Texnuueckue xapakmepucmuku 2a30aHAIU3AMOPA
62311105

JlHana30Hbl H3MEPEHHS, MI/M> 0—20—200—2000
TloporoBasi 4yBCTBHTEIIBHOCTD, Mr/vS 0,2
BeicTpoaeiicTeue, ¢ 10
Torpemmnocts, %, HE Gonee 15
BocnpounseoaumocTs nokazanuii, % 1,5
Pacxox npoOs1, 1/mMuH, He Gonee 1
VICTOYHUKY NEKTPUIECKOTO TUTAHMS:
— BCTPOEHHAsI aKKyMyJISITOpHas Garapest
HarnpspKeHue, B 12
— BHENIHMI MCTOYHUK IOCTOSHHOTO TOKA
HarnpspKeHue, B 12
noTpebIsiemMast MOLIHOCTD, BT 2,5

— ceTb epeMeHHoro Toka 220 B, 50 I'g
notpebiiiemMas MOIIHOCTh, BA 10
VcToyHnky ra30BOro MUTaHUS:
— BCTPOCHHBIH aKKyMyJITOp BOJOPOAA
BpeMs HeTIpepBIBHON paboTEhL, U 16
— BHEIIHUI{ HICTOYHUK BOJIOPOJIa

nasiienue, MIla 2,5

pacxoj, MII/MUH 35
Bpewms HenpeprsIBHOW paboTHI, 4 8
Jnana3oH pabounx Temmeparyp, °C 5—40
T"abapuTHBIE pa3Mepsl, MM 120x240%200
Macca, Kr 4,6

— Ha TpeTbeM auarnazone — Tok [TN]] 2108 A
MIPU KOHIICHTPAIIUK METaHa B aHATM3UPYEMOM BO3Y-
xe 2000 mr/m3.

Bri0op nmnamazona n3MepeHHst OCYIIECTBISIETCS aB-
TOMATHYECKH C TIOMOIIBIO CXEMBI aBTOMaTHYECKOTO T1e-
pexnroueHus quamna3oHos (AIT) 23.

Beixoanoii curnan MY mpeoOpa3oBbIBacTCS aHAJIO-
ro-IUQpPOBLIM MpeodpasoBareneM 22 B MUGPOBOHA BUI
¥ 0TOOpakaeTcsi C y4eTOM BBIOPAaHHOTO JHaIla30Ha H3-
MEPEHUS )KUAKOKPHCTAIITNYeCKUM HHANKaTopoM (JKKI)
26. On Taxxe noctynaet B popmuposatens (PBC) 27,
rae (opMUPYIOTCSI HOPMHUPOBaHHBIE aHAJIOTOBEIE U ITH(-
POBBIC BEIXOHBIE CHUTHAJIBI Ta30aHaIH3aToOpA.

KoHTposp roperns 1 aBTOMaTn4ecKoe MOKUTaHue
Bogopona B [Tl ocymecTBIsSIFOTCAS CXEMOM KOHTPOJIS
ropenus mamenu (KI'TI) 24. [Tpu BktodeHun npudopa
(MM TIpH TOTacaHu| ITAMEHH BO BpeMsi paOOTHI) IO CHT-

Haly TepMonapsl /3 cxema (GpopMHUpyeT YIpaBIISIOLIre
CHUTHAJIBL, TI0 KOTOPBIM BBIpabaThIBAETCS BBICOKOE HAIPSI-
JKeHHe B cxeme uckpoBoro nmomkuranus (CUIT) 8. Or-
CyTCTBHE IJTAMEHU B laTunke nHAnnupyercs Ha XKKU.

KoHTpos1b HarpspKeHNst akKyMyIISITOpPHO# OaTapen ocy-
LIECTBIIIETCA CXEMOW KOHTPOJIS paspsaaa akKyMyJsiTopa
(KPA) 25. Camxenne Hanpspxerns Hoke 10 B Taxoke na-
murmpyetcst Ha JKKU. Bee HeoOxomimMble HarpshKeHHST 171t
pabOThI HIIEKTPUYECKOM YaCTH ra30aHaIM3aTopa Beipabda-
TBHIBAIOTCSI ICTOYHUKOM BTOpuuHOro nutanus (UBIT) 20
OT 2JIEKTPUYECKOr0 aKKyMmyJssiropa /6. 3apsiaKa akKyMy-
nsTopa U paboTa mpubopa B JIaOOPATOPHBIX YCIOBUSIX
OCYHIECTBIISIFOTCS OT ceTeBoro Ooka nutanus (bIT) 9.

TexHnueCcKHe XapaKTepPUCTUKHU ra30aHaIn3aTopa rmpu-
BEJICHBI B TAOJIMILE.

OcHOBHOE Ha3HAYEHHE MPHOOPa — H3MEPEHHE KOH-
[ICHTPAIH OPTaHUIECKHUX BEIIECTB B aTMOC(HEPHOM BO3-
JlyXe HaCeJIeHHBIX ITYHKTOB, a TaK)K€ B BO3JyXE CaHH-
TapHO-3aIIUTHBIX U paOOYMX 30H TPOMBIIUICHHBIX TIPEI-
npustTaid. [Ipudop ¢ ycriexoM MoKeT OBITh TPUMEHEH IS
KOHTPOJISI TEXHOJIOTHYECKOTO M BBIOPACHIBAEMOTO BO3-
JlyXa pa3IU4HbIX MPOn3BOACTB. C ero MoMomIbio MOX-
HO 3¢ G EKTHBHO ONPEICIISATh MeCTa yTeuek raza U Here-
MPOYKTOB, MECTA 3arPSI3HEHUS] OCTATKAMH ITPOJTUBIIHXCS
He(TENPOIYKTOB, KOHLIEHTPAILIUIO YITIEBOIOPOIOB MPH
ceptudukamy paboInx MECT, KadeCTBO PabOThI ra3o-
OUHMCTHBIX COOPY>KEHHU I Ha TPEeIPUATHSX U TIP.

B macrosimee Bpems Ha 0a3e razoaHamnu3aTopa
62311105 pa3pabaTbiBaeTCsl MIOPTATHBHBIH XpoMaTorpad
JUTSL pa3JesIbHOTO U3MEPEHHS KOHLIEHTPAIM1 OpraHuye-
CKHX BEIIECTB, YTO MO3BOJUT IPOBOJUTH aHAJIN3 MHO-
TOKOMITOHEHTHBIX I'a30BbIX CMECeil HEOCPEACTBEHHO Ha
00BeKTeE.
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Kuura conepzKuT MaTepuaJabl N0 BONPOcaM KOHCTPYHPOBAHMUSI, XapaKTepHCTHKH
KOMIIOHEHTOB, MeYaTHbIX M/1aT U TPUMeHseMbIX MaTepHaJIoB, OMUCAHHUE TeXHOJIOTH-
YEeCKHUX MPOILLecCOB U 000PYL0BaHUS — BCE aCMeKThl, KACAIUIHECS MOHTaKa KOM-
MOHEHTOB Ha TMOBEPXHOCTb MeUYaTHBIX MJaaT NpH cOOPKE COBPEMEHHOH 3JeKTPOHHOM

OTa KHMra SIBJIsIeTCs] MePBOH B Halllell cTpaHe MOHOrpaduell Mo TeXHUKE MOBepPX-
HOCTHOTO MOHTAa’Ka W NMpejHa3HaueHa /s MHKeHepHO-TeXHHUUeCKHX pab0oTHUKOB U
OPraHU3aTOPOB BHOBb CO3/1aBAE€MbIX H BO3POKAAMLULIUXCA NPEANPUATHI MO NPOU3-
BOJICTBY 3JIEKTPOHHOH ammapaTtypbl, OHa MOXKeT ObIThb MoJie3Ha cTyaeHTaM BY3oB

~
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