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1'1-11
MRHHCTepcTBO 06pa:JOBaHHII H Hayn POCCRRCKOH «Pe~epa~BH 

I'oeynapereeanee 06p8:JOBaTu"HoeY'lpe~eHBe 

Bbicmero npotecCBOH8JI"HOro 06pa:JOBaHHII 

CaHKT - neTep6YPl'CKHH I'OCYLlapCTBeHHblH TeXHOJlOI'H-IeCKHH 

yUHBepCHTeT paCTHTeJll>HblX DOJIHMepOB 

Ka4»e,npa oxpaHbI OKpY1lCSllomeH Cpe,nbl B paQBOHU..aoro BCnOJlb:JOBaHRR 
npRpo,nHblX peeypeoa 

,. 
I 

3KOJIO£UQeCKBi. MOHUTopHHr
 
(ATMoctepa)
 

MeTOLlHllecKHe YKalaHHH K JlafioparopHblM pa60TBM 

fDaIC)'JI"TeT - BIDKeBepU.3KOJ10rH'IeCKHi 

Cne.... lLII..BOCT.. -180.101 4<OxpaBa oKpY1lClllOlIlei Cpe:llbl B pa"BOH8JI..uoe 

• BCBOJIL'J0B8HMe DpIlpOJUIWJ: peeyPC08» I
I
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Y)UC 504.064.36 

31<0JIOl1flieCICHH MOHHTOpHHr (ATMoccPepa): MeTO,1UfllecKHe }'Ka3aHIDI K
 

JIa60paTopHLIM PaOOraM / COCT. T.M:. Bypeaaaa, O.A. lIIaHOSa; rOYBOO
 
C1l6ITYPn. C06., 20 IO:-34c.
 

MeTO~H'ieCICHe }'Ka38.HHJl COCTaBJIeHhI B COOTBeTCTBHH c npoll'aMMOH 

,lUiCQHIIJIHHbl «3KOJIOmllecJ<HH MOHHTOPHHn>. YKaJaHHJl cozepxar na6opaTopHhIe 

pa6oT&I no onpeaenemeo aesoropsrx THlJH1IHI>Ix 33I])R3HllIOIl\HX sernecra B 

aTMocq>epHOM..BO:myxe,.B BLI6pocax s aTMOCcPePy, B soanyxe pa60lleH 3OHbI. 

Upe,1Ufa3HaJieHbI NbJ·· cTy~eHTOBcrrelUllllIbHOC11l . 280201 '«OxpaH8 

OKpYJICaIOIl\eH cpezsr H P3QHOHaJIbHoe HCnOnb30BaHHe npHPO~fill{ pecypcos». 

P81t8II3eU'f': ~6l\eHT I<~ ~If3HqecxoH XHMHH C06rY, 

. KaH,D;. XHM. Ha}'K M.A. CHIDIKosa 

OO,l(roT()BJIeHLI H peKOMe~OBaHhI K nesara Ka4!e.ztpoH OXPaHhI oKpYJlC3lOIl\eii 

cpezsr H ~OHanbHoro HCnOJIb3oBallHJi npHpo~HbIX pecypcos rOYBnO 
Cll6ITYPll (npOTOKOJI N!! 1 OT 30.09.09). 

YTBep)J(,l{eHhI K" H3~a.mno MeTO,l(HI{eCKOH KOMHCCHeii HH)f(eHepHo

3KOJIOmQeCKoro 4!axynbTeTa rOYBOO C06fTYPO (npOTOKOJI X!! 6 OT IS. 10.09).' 

e rOYBnO CaHKT-OeTep6ypcICHH. 

rOCY.llapcTBeHHhIH TeXHOJIOmQecw 

)'HHBepCllT.eT..pacnneJlhHlalX.BOUMHPP'lt .·ZOJ0 

BBE)J,EHHE 

O,LlHHM H3 HaH60nee B3)f(HbIX HanpaBJIeHHH PaJBHTHJI oxpansr OKPY)I(alOIl\eH 

cpenu JlBMeTCJI oCYIIIecTBneHHe KOHlp0JIJI sa ee COCTOJlHHeM. 

IIpHMeHeHHe Ha,Lle)l(HbIX H 'IYBCTBHTeJlbHbIX MeTO,LlOB KOHlpOJlJl cnocoficrsyer 

paspafiorxe 060cHoBaHHbIX rrpaponooxpamnrx penrenaa aa OCHOBe HH<pOpMauHH 0 

xaxecrse OKpY)I(aIOIl\eH cpemr. 

B npennaraexsrx MeTO,lUilleCKHX YKaJaHIDIX paCCMalpHBaIOTCJI OpraHH3a~H

OHHbIe H 3KOaHaJIHTlrtIeCKHe sonpocu xorrrpona ypOBHH 3arpJl3HeHIDI aTMOCtPepHoro 

B03.l\YXa H BbI6poCOB B arxocdrepy, B paxxax JIa60paTopHoro npaKTHKYMa crynenru 

HMelOT B03MO)f(HOCTb 03HaKOMHTbCJI co cnOC06aMHOT60pa (KOH~eHTPHpOBaHHjJ) 

npof B03AYxa, MeTO.I\aMH H MerO.I\HKaMH HX aH3;J1H3a R OCBOHTb HX aa npauepe TR- , 

nH'IHbIX 3arpJl3HHIOJ.IUiX sernecrs: ,LlHOKCH.I\a cepsi, OKCH.I\OB aJOTa, MOHOOKCH.I\a yr

nepona, ssaemenasrx BeIl\eCTB (llbIJIH). 

MeTO.I\HlleCKHe yKaJaHIDI npenaaana-reau .I\M cry.I\eHTOB scex tP0PM 06yqeHIDI 

CneU;HaJIbHOCTH 28020 I «Oxpasa OKp~aroru;eHcpezn.r H panaoaaasnoe HCnOJlb3o

BaRHe npHp0.I\HhJX pecypcos». 

I. OIi~HE BOnpOChI oerAHH3AUHH KOHTPOJUI 3ArPR3HEHHR
 

ATMOCcbEPHoro B03WXA
 

B yCJIOBHj(x nenpepuaaoro pOCTa npoxnmneaaocra H CeJlhCKOXQ3J1HCTBeHHoro 

npOH3BO.I\CTBa, PaJBHTHJI rpancnopra crenens 3arpJl3HeHHJI arxocdepuoro B03.I\YXa 

BbI6pOCaMH H BhI.I\eJIeHHlIMH spemrsrx BeIl\eCTB MO)l(eT B pane cnyxaes npeasrcars 

camrrapno-raraeanaecxae HopMaTHBbJ. 

CJIy)l(6a Ha6JIlO,lJeHJrn: H KOHlpOJIJI sa COCTOJlHHeM aruocoepaoro sosnyxa COCTO ,j,
HT H3 .I\BYX'IaCTeH: Ha6nlO.I\eHHH (MOHHTopHHra) H xoarpona. 

UIlepsas CHCTeMa ofecnesasaer Iia6J1IO,lIeHHe sa Ka'leCTBOM arxocdepaoro aosny

xa B roponax, pacnonoxenaux BHe 30Hbl BJlRJlHHJI KOHKpeTHbIX HCTO'lHHKOB sarpas i 

HeHHJI, aropas CHCTeMa 06eCne'IHBaeT KOHTpOJIh HCT04HHKOB 3arpJl3HeHHJI H pery 'Ii 
JlHpOBaHHe BhI6poCOB spezmux semecra B arvocdiepy. 

Ha6JIIO.I\eHHJI sa 3arpJl3HeHHeM arsroceepu rrpOBOMTCJI aa CTaIIHOHapHhIX, 

MaprnpyTHhlx H nepenaaxaux (nondaxeasasrx) nocrax.. 

CTaUHOHapHhIH rrOCT- 3TO cnenaansno 060pY,llOBaH!'bIH naBHJlhOH, B KOTOpOM 

pasaeureaa annaparypa, He06xo)].HMlUJ ,L{]Ijf peracrpauaa KOHuempallHH sarpas
I

HlIlOIIIHX BeII\eCTB H MeTeOpOJIOrnqeCKHX napaxerpos no YCTaHOBJIeHHOH nporpau :! 

Me. CTaIIHOHapHbIe nOCTbI 06opY,L\oBaHbI Mel'eoponorH4eCKOH annaparypoa H npn

60paMM KOHlpOJIji sa 3 - 6 rrpHopHTeTHhIMH BeII\eCTBaMH. 
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MeCTOrrOJlOJKCHHC CTaU;HOHapHbIX rrOCTOB Bbr6HpaCTCJl 06brqHO aa rpaHHU;C 

CaHHTapHO-3amHTHOH 30HbI no comaCOBaHHIO C Pocm:):\pOMCTOM H Pocnorpefinazt

30pOM. 

,n;HI nOCTOB Ha6JIIO,lICHHM YCTaHaBJlHBaIOTCJl qCTbIPC nporpaMMbI Ha6nIO,lICmrH: 

nOnHaJI, HenOJIHIDI, COKpamCHHaJI, CYTOqHaJI. 

TIOJIHaJl nporpasosa Ha6JIlO,lIeHHH npennasnaaeaa ,lIJIJl llOJIyqCHHJI HH¢>opMa

U;HH 0 Pa30BbIX H CpC,lIHecyTOqHbIX KOHu;eHTpaIIRJlX, Ha6JIIO,lIeHHlI npOBO)J.JlTCJI eJKC

,lIHeBHO nenpepsraao (aBTOMaTHqCCKHMH yCTpOHCTBaMH) HJBi )J.liCKpCTHO B 01,07, 13 

H 19 IJ'MCCTHOrO BpCMCHH, JIH60 rro CKOJIb3JlmcMY rparpnxy: BTOpHHK, qCTBCpr, cyfi

60Ta - 07, 10, 13 'I.; nOHe,lleJIbHHK, cpena, rrJlTHHIIa - 15, 18, 21 q. 

Ha6JI1o,llcHHJI rro nepsoa nporpaxorenpenycaarpasaror H3MepeHIDI CO,llep)KaHIDI 

B B03)J.yxC ,lIHOKCH,lIa CCpbI, MOHOOKCH)J.a yrnepozia, OKCH,lIOB a30Ta, rrbIJIR (THmrqHbIX 

sarpssamontax arsrocrpepy seutecrs), H crreU;H¢>HqCCKHX npiorecea, XapaKTCpHbIX 

)J.JJJI rrpOMbIIlIJICHHblX BbI6poCOB B ):\aHHOM HacenCHHOM rrYHKTc. 

TIo HCnOJIHOH nporpaseae Ha6nIO,lIeHHJI rrpoBoMTCJI CJKC):IHeBHO, HO TOJIbKO B 07, 

13,19 q MCCTHOro nexpernoro BpeMeHH C uensio nonyxeaaa HH¢>opMaIIHH 0 paso

BbIX KOHJ.J.t:HTpaIIHJlx. B paiionax, rne TCMrrcpaTypa aosnyxa HH)f(C 45°C, Ha6JIIO,lle

HHJl npoaonsrcs rro cOKpalIIcHHoH nporpasrae eJKC,lIHeBHO, KpOMC BOCKpCCCHbJl, B 07 

H ] 3 l.Jno MCCTHOMy ,lICKpeTH0My BpeMeHH, raxae Ha6JIIO,lIeHHJl HY)f(HbI .D:JIJl nOJIy

qeHHJI CBe,lleHHH TOJlbKO,0 Pa30BbIX KOHIIeHTpaIIHJlX. Ha6JIIO,lIeHmi no coxpamenaon 

nporpasoae nonycxaerca nposonars TaKJKe B MCCTax, rne cpennae MeCJlIJ'HbIC KOH

IIeHTpaIIHH MCHbille 1/20 TI,llKM.p. IIJIH MeHbllIe HHJKHero npenena ,lIHaIIa30Ha R3Me

peHHH npaveca HCnOJIb3YCMbIM MeTO):\OM. 

Cyrosaas nporpasoaa Ha6JIIO):\cHHH CJIy)f(HT Mil nonysenns HH¢>opMaIIHH 0 

£peilHecyrOqHbIX KOHucHTpaUIDIx, H3MepeHHJl npoBOMT rryreM uerrpepsranoro cy

TO'lHOro orfiopa npofi. 

OiHOBpCMeHHO C orfiopoa rrpo6 B03):1yxa onpenensror CJIe):lylOlIIHe MeTeopo

noraxecxae napaxerpsi: HanpaBJICHHe Ii CKOpOCTb aerpa, revneparypy, nasnenae H 

OTHocHTenbHYIO BJIaJKHOCTb soanyxa. 

TIPH He6JIarOnpIDITHbIX MCTcOpOnOmqeCKHX YCJIOBHJlX (TyMaH, npo)J.OJI)f(HTeJIb

Hall HHBepCHJl reaneparyp H T.):\.) orfiop npof B03)J.yxa zronscea npOH3BO)J.UTbCJl 

KpyrJIOcyTOqHO qepC3 KaJK):\ble 3 qaca. 

Pe3YJIbTaTbI H3MepcHliH na cTauHOHapHbIX nocrax corrOCTaBnJlIOTCJl co ana-re

HHJlMH cpezmecyrovnux nw· 
MaOUIpVTHhlU n()~.! - MP{'TO ll~ An~p.Tl.PTlP.UU{\"of.. .c?;,~..!~~~r~~ ~ ~~;~;:e. O~~ ::~e~~~2-

, 3I1a4eH .nnlt perynspnoro orfiopa npo6 aosnyxa B tPliKcHpoBaHHoH TOqKC MeCTHOCTH 
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rrpa Ha6JIIO):\eHHJlX, xoropue npoBO):\JlTCJl C noxomsro rrepC)J.BH:>KHOH. annapa

TypbI. TaKHe nOCTbI npHMeHJlIOT B TOM cnyxae, xorna HeB03MOlKHO HJIH HeIICJICCo06

pa3HO yCTaHoBHTb CTaIIHOHapHbIH nOCT H.J1H Hc06xo)J.l1MO 60JICC .L\CTaJIbHO H3Yl.JH.Tb 

COCTOJlHHe 3arpJl3HCHHJl B03.L\yxa B OT):\CJIbHblX paaOHax. MapIllpyTHbIC Ha6JIIO,D,CHHJl 

ocymeCTBJIJlIOTCJl C noaomuo aBTOJla6opaTOpH.R. R ,lICHb ua TaKOH MaIIIHHC MO)f(HO 

rrpOH3BCCTH oT60p 8-10 np06 B03,!J.yxa. TIOpJl,!J.OK 06bC3):\a MaprnpyTHbIx noCTOB 

eJKeMeCJlqHO MCHJleTCJl TaKHM 06pa30M, qTo6bI orfiop I1p06 B03):()'Xa aa Ka)K)J.OM 

nynxre npOBO,llHJICH B pasnoe BpeMJI CyrOK. Pe3YJIbTaTbI l13MCpCHH.H aa xapmpyr

HbIX rtocrax MOryT C0l10CTaBJIJlTbCJl KaK co cpeilHccYTO'lHbIMl1, WK H C MaKCHMaJIbHO 

_ Pa30BbIMH nw B 3aBHCHMOCTH OT yCJIOBHii H BpcMeHH ocpe,!J.HcHIDI npn otfiope 

npo6.
 
TIcpe.L\BH)f(HOH (noilWaKeJIbHbIR ) rroCT - np~):\Ha3HaqeH )J.JJJl orfiopa rrpo6 non
 

,!J.bIMOBbIM (ra30BbIM) ¢>aKCJIOM C UCJlbIO nonyseaas MaTepHaJIOB no pacnpocrpaHe


HHIO Bpe.L\HbIX BeIlleCTB OT OT,lIeJIbHbIX HCTO'IHHKOB BbI6poCOB B 3aBHcHMOCTH OT
 

MCTCOpOJIOrl1'IeCKHX yCJIOBHH H OIIeHKH BJIHJlHHll 3THX HCTOqHHKOB na 3arpJl3HCHH.C
 

aTMoc¢>CPbI. 
nO.L\¢>aKenbHbIe Ha6mo.L\eHIDl MOryT 6bITb peryJIJlPHbIC H cneUHaJIbHbIC, T. e. na-

6JIIO,!J.CHHll no pacIllHpeHHoM nporpasore. 

OT6op rrpo6 B03)J.yxa npOH3BO,lllUCJI nocJIe.L\OBaTeJIbHO no HanpaBJIeHHIO serpa 

na paccTOHHlIJlX OT HCTO'IHHKOB BbI6poca 0,2:0,5, 1,2,3,4,6,8, 10, 15 H 20 KM, a 

TaK)I(e C HaBerpeHHoH CTOpOHbI HCTO'IHHKa. 

Ha6JIIO,Z:(CHHJI non ¢>aKCJIOM npoBO,D,JITCJl sa THrrHqHbIMH ,lInJl ,lIaHHoro.npe,llnpH-

JlTHH HHrpe,lllieHTaMH C Y'ICTOM o6beMa Bbl6poCOB l1 HX TOKC~qHOCTH. Or6op npo6 

B03,!J.yxa npa npOBe,lleHHH IIO,ll«paKCJIbHbIX Ha6JIIO,!J.ClUiH rrpoH3Bo,!J.HTCJl na BbICOTC 

1,5 M OT nOBepxHocTH 3eMJiH B TC'IeHHe 20-30 MHH He MeHee, qeM B 3-x TO'IKaX O.L\

HOBpeMCHHo.I1HTepBaJI MeJK):Iy OT6opaMH 10 MHH. B 30He MaKcHMaJIbHOrO 3arpH3

HCHMJl oT6HpaeTCJl He MeHee 60 npof B03,l1yxa, a B ,D,pyrHx 30Hax MHHHMyM 25. 

PC3YJIbTaThl H3MepeHHM na nOA¢>aKeJIbHbIX nocrax conocTaBJlJlIOTCH, KaK npa-

BHJIO, C MaKCliMaJIbHO - Pa30BbIMH n,UK. 
KOHTpOJIb 3arpJl3HCHIDl soanyxa, npOBO.L\HMbIH na nO.L\¢>aKeJIbHbIX H.nepe,!J.BH)K-

HbIX nocrax. MOJKeT 6bITb rfCnOJIb30BaH .L\JlJl KOHTpOJIH Ha6JIIO,!J.CHHH HopMaTHBoB 

fl)l,R 
KOHTpOJIb Ka'IeCTBa aTMoc¢>epHoro B03.L\yxa BKJIIO'laeT oT6op npoo, aHaJIl1.3 

B03ilYWHOH npofisi, pac-rer KOHueHTpaUHH onpe,lleJUleMbIX BeweCTB H cpasnenae HX 

C HopMaTliBHblMH BCJIlI'lHHaMH. 
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Ilpeztensno ztorrycrtossre KOHUeHTPaUI1H (Il,lU{) THrrJflIHbIX 3arpH3HJnOllIHX 

BeIIIecTB B aTMoClj>epHoM aosnyxe H B aosztyxe pa60qeH 30HbI rrpaseneasr B rrpHJIO
)f(eHHH 3. 

CHcTeMaMOHHTOpHHra aTMoc<pepHoro B03.L\yxa 6bIJIa6bl He rrOJIHOH, eCJIH 6bl 

He BKJlIOQaJIa KOHTPOJIJI sa HCTOQHliKaMH Bbl6poCOB 3arpR3HlIlOIIIHX BemeCTB na ca

MHX rrpe.L\rrpHHTIDIX. TaKHe Ha6JIlO.lleHHR .llOJI)J(Hbl npOH3B0.llHTbCR na rrpezmpaarasx 

HMelOllUiMIiCR IiJIH C03.llaBaeMbIMY TaM cny)f(6aMIi HJIIi CHCrrOJIb30BaHlieM ycnyr 
BHeIIIHHX opranaaanna. 

HOpMaTliB na BbI6poc - .lleHCTBYIOU(HH HOpMaTHB Il,lJ,B (ric, r/ron) - 3TO KO

JIH'leCTBO 311.IpJl3HJ1JOmero sentecrna, npa rrocryrrJIeHHH xoroporo B arxoctpepy B 

e.llliHHuy speaemrc ysero« pacceasaaas Bbl6poca B aTMoc<pepe H COBOKyfIHOCTH 

scex npyrax IiCTOqHH](OB, pacrrOJIO)J(eHHbIX B .llaHHOM pailone, He oopaayercs KOH
ueHTPaUIiH, npeBblIIIaJOrn;aR IlJ{K. 

BeJIHqHHY <paKTHqeCKOrO Bbl6poca M (ric) paCCqHTbIBaJOT rro <popMyJIe: 

M=Co * Vo, (1) 

rae Co- KOHuejiTpaUHH 3arpR3HRlOmero semecrsa, r/HM3, V - rrpOH3BO.llHo 
TeJIbHOCTb HCTO'fHHKa BbI6poCOB B aTMocepepy, HM3/c. 

KOHTPOJIb sa C06JIlO.lleHHeM HopMa:fHBa II,lU3 3aKJIJOQaeTCR B OT6ope raJOBOH 

rrp06bI, rrpo60rrO.llroToBKe, aHaJIH3e npofisr, pacsere «paKTHQeCKoro Bbl6poca H 

cpaBHeHHH ero Cnpenensao .llOrrycTliMbIM. 

2.-TEXHHKA OTIiOPAnpOIi B03AYXA 

O)lHHM H3 OCHOBHbIX 3JIeMeHTOB aHaJIH3a xaxecraa aTMoclj>epHoro aosnyxa RB

JIReTcH oroop rrpo6. ECllM oT60p rrpo6 BbIIIollHeH aenpaanxsno, TO pe3YJIbTaTbI ca

Moro TluaTeJIbHOrO aHaJIJfJa TepRJOT BCRKHH CMbICJI. 

Or60p npof aTMoc«jJepHoro B03.L\yxa OCYll.\eCTBJlJIeTCH acrrHpaUUOHHblM cnoco

60M rryreja nponycxaans aoazryxa sepea cneuaansasre rrOrJIOTHTellbHbIe rrpH60pbI. 

B pe3YJIbTaTe nponYCKaHHR sosnyxa sepea IIOrJIOTHTeJIbHblH rrpH60p ocymecT

BJIHeTCR KOHlleHTpUpOBaHUe aaanmnpyexroro seuiecrsa. 

Ilp06bI nonpaaztenstorcs aa paaoasre(nepnon orfiopa 20-30 MIiH) Ii Cpe.llHI1e 
'"T""'T"TV't:JTTL,~ (,.."r-r_ ....l"T ....-y .,.., ~ "..... .- _ T_T._ --- .. - _. __ _ . _ .. ~ .. _C 

-J -- -_.~~- ' __ AAj_.......,_ J - ""' y f-l\ .1 " .. .IJ. ..I. HJ. .I ~..I. 1.uJ,1-"'"'.t\. LL.>VDO.l"- .lJ vv
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arsrocoepaoro sosnyxa, orofipamnax sepea pasnsre npoaexyrxa BpeMeHH B 

resesae CyTOK). 

06blqHO .llJIR nOJIyqeHIiR Cpe)l,HUX CYTOqHbIX 3HaqeHHH KOHlleHTPaUHH aarpas

HRJOmHX BemeCTB B arnocdepaov sosnyxe npotisr sosnyxa oT6HpalOT B 07, 13, 19, 

01 'I no MeCTHOMy apesreaa. 

)VIH orfiopa npofi sosnyxa HCIIOJIb3YJOTCR anexrpoacnaparopa, IIblJIeCOCbl, 

3)J(eKTOpbI, a raxsce ycrpoactaa, perucrpapyiouure 061>eM nponycsaeaoro soanyxa 

(peoverpu, porauerpsr). 

Ba)J(HbIM 3JIeMeHTOM CHCTeM np0600T6opa aTMoc<pepHoro B03AYxaRBJIRIOTCR 

nOrJIOTHTeJIbHbIe npIi60pbI," xoropsre B 3aBUCHMOCTIi OT arperaraoro COCTORHIiR 

y JIaBJIHBaeMbIX semecrs MO)f(fIO paazremrrs aa )lBe rpynrtsr: )lJIH rasootipaaasrxBe

meCTB Ii )lJIH a3p030JIeH (IIbIJIH). 

B CBlf3U CarpeCCHBHOCTblO XHMliqeCKIiX BemeCTB, YJIaBJUIBaeMbIX 1i3B03.L\yxa, 

nOrJIOTIiTeJIbHble IIPli60PbI H3rOTaBJIliBaJOTClf 'lame scero 1i3CneU)iaJIbHbIX MapOK 

CTeKJIa. 

)VIR ynannusaaaa rasootipaansrx BellJ,eCTB B nornorsrrerrsaue pacrsopst HC

IIOJIb3YlOTCR IIOfJIOTIiTeJIIi"PbIXTepa, ITOJIe)J(aeBa, 3aH1\eBa, nOrJIOTIiTemi Cnopncron 

IIJIaCTIiHKoH. 

3<j><j>eKTIiBHOCTb nOrJIOllJ,eHHR 06eCneQHBaeTCli KaK sa ClJeT Y.llJUlHeHHR rrYTH " ;1 

raaoaoaztyuraoro nOTOKa B rrOrJIOTHTeJIbHOM pacrsope (nornorarensusie npnfiopsr 

3aiiueBa, ITOJIe)J(aeBa, CKOpOCTb aCIIHpaUHH COOTBeTCTBeHHO )1,0 0,5 JI/MIiH, 3 JI/MIiH), 

TaKIi sa c-rer YBeJIHQemUI KOHTaKTa C rrOrJIOTHTeJIbHbIM pacrsopov B pe3YJIbTaTe 

.llpo6JIeH1i1i nOTOKa aa MeJIKHe nY3blpbKH (nornOTHTeJIH Cnopacroii rrJIaCTHHKoH H 

rrorJIOTJfTeJIH Puxrepa; CKOpOCTb aCIIHpal{HH COOTBeTCTBeHHo no 4 JI/MHH;):(o 

50 JI/MIiH). 

Illapoxoe pacrrpocrpanenae )lJlH orfiopa raJo06paJHbIX BemeCTB HaXO.L\HT 

COp6UHoHHbIe rpy6KH, npennoxennsre ry «FlO liM. A.I1. BoeHKOBa», xoropue MO

ryr nonro xpamrrscs nepea HCrrOJIb30BaHIieM Ii JIerKO TPaHCfIOPTHPYIOTCR. 

COp61\HOHHaR rpyfisa CO.llep)J(HT nJIeHOlJHblH TBep.L\blH copfiear, npencras

JIRJOmHH C060H rpaaynsr nenopacroro HOCHTeJIR (CTeKJIa), noxpsrrsre IIJleHKOH cne

1\HaJIbIIO rroztofipaaaoro neaucuxarouiero pacrsopa peaxrasa, .llaJOIl\eroMaJIOJIeTY

xee coezmaeaae C YJIaBJlHBaeMblM BeIl\eCTBOM. B xaxecrse .l106aBOK, otiecne-maaro

Il\HX neasrcsrxaeaocrs pacrsopoa, MoryT 6bITb peKOMeH,llOBaHbl 3THJ1eHfJIHKOJIb, 

rJIHI:{epHH. COP611HOHHaR TPy6KaCO CJIOeM CTeKJIllHHblX rpanyn o603HaQaeTCJI 6yK
O~ll.,fl.f rT U' """"'~l.,a TTTXrh.1""lo'::J"".f 
-~------ - - . -r---'~'- ··'t"r-··..~·· 

1 __0 TTT.rh ......1Jo .. ~. """' 't'r 
e::::""")TTl)yT ~"T' 

_ 
h''Tcu., ............... ,.,. ·,, ,P 

w~,,"""i'" y J 
on lIl. •• 7TTTTT7 
~ ,. ,., .. 

mrrpax, a 2-JI H 3-1I - HH)\(HHH Ii BepXHHH npezrenu iliiaMeTpa sepen B MHJIJIHMerpax. 
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B OCHOBHOM HCrrOJIb3YJOTCli Tpy6KH CT-112 HJIH CT-212. ):VUI H3fOTOBJIeHHlI 

COp6UMOHHbIX Tpy60K MCnOJIb3YIDT XMMHlfeCKH-CTOHKHe CreKJIa (60pOCHJIHKaTHOe 

CTeKJIO (rnrpexcj). 

06bIlfHbIe CTeKJIllHHble eMKOCTH (rrHneTKH, 6aJIJIOHbI) HCnOJIb3YIDTCR same BCe

ro npa OT60pe npof B03tjyxa Mll orrpetjeJIeHHR conepxaaaa OKCHJI,ayrnepona H 

npyrnx faJOBbIX npHMeCeii, OC06eHHO TaKHX, npapona KOTOpbIX He yCTaHOBJIeHa. 

3arrOJIHeHHe CTeKJIllHHbIX eMKOCTeH aHaJIH3HpyeMhIM B03tjYXOM npOH3BOJl,HTCli 

nyresanpO)J,yBaHHR cocyna lO-KpaTHbiM 06beMOM aHWIH3HpyeMoro sosnyxa, nOCJIe 

sero COCY.ll saxpsraaercs. 

,ll.nll YJiaBJIHBaHHR H3 B03J1,yxa B3BemeHHhIX BemeCTB: a3p030JIeH H spynasrx 

qaCTHl( IJhlJIH - npHMeHRIOTCli nOfJIOTHTeJIhHbIeIlpH6opbI, OCHOBHbIM 3JIeMeHTOM 

KOTOphIX lIBJI$IeTC$I <!>HJIhTp. 

<1JHJIhTpO,l:\ep)l(aTeJIH rrpe.l1CTaBJIRIOT C060H Tpy6KH C KOHyCOBHtlHblMH HaCMKa

MH JIH60 MeTaJIJIHqeCKHe, JIH60 H3roTOBJIeHHhIe H3 ztpyrax MaTepHaJIOB. 

B 3aBHCHMOCTH or yCJIOBHH orfiopa H xapaxrepa aHamf3HpyeMofo seutecrsa 

rrCTIOJIb3YJOT castsre paJHo06PaJHbIe <!>HJIbTpbl: 6yMa)I(Hble, MeM6paHHble, H3 YJIhTpa

TOHKHX BOJIOKHHCTbIX nOJIHMepHhIX MaTepHaJIOB (nepXJIOpBHHHJIa, IIOJIHCTHpOJIa). 

B npaxraxe pafior no KOHTpOJIlO 3arpR3HeHHlI aTMoc<!>epHoro B03.llyxa HCnOJIb

3YlOTCli <!>HJIhTphI, H3roTOBJIeHHhie H3 <!>HJIhTpYlOm;HX MaTepHaJIOB IleTp$IHOBa. OHH 

COCTOliT H3 YJIh'rpaTOHKHX BOJIOKHHCThlX nOJIHMepOB rana A<1JA, <1JIlTI, <l>I1A. 

BhlCOKaR 3<!><!>eKTHBHOCTh YJIaBJIHB~HR B3BemeHHhIX Bem;eCTB (naxe paJMepOM 

0,01 MKM) o6yCJIaBJIHBaeTClI CJIO)l(HbIM MexaHH3MOM HX.l1H<!><PY3HH, HHeprUfH H 

3JIeKTpOCTaTHQeCKOfo rrpHTR)I(eHHR B CJIOllX yJIbTpaTOHKHx BOJIOKOH 3THX <!>HJIhTpOB. 

<l>HJIbTpbI A<I>A 1f3fOTaBJlHBaIOT C pa60lfeH rrOBepXHOCTblO xpyrnoro CeqeHHJI 3, 
10,20 H 160 CM

2
. 

K~JI,bJH <PHJIhTpYlOlI(HH 3JIeMeHT <!>HJIhTpOB A<I>A BKJIaJl,bJBaeTcR B 3alI(HTHoe
 

6yMa)l(Hoe KOJIhUO C aucrynov.
 

<l>HJlbTpbI, rpefiyiourae MHTeJIbHOH TpaHcnopTHpoBKH K MecTy aHaJIH3a HJIH 

occooa qHCTOThI, BKJIMhlBalOTCR B KOHBepTHKH H3 KWIbKH. B MapKHpoBKy <!>HJIhTPOB 

A<1>A BBOMTClI tjOIIOJIHHTeJIbHble 6yKBhI, 0603HaqaIOlI(He BHJI, aHWIH3a, MaTepHaJI 

BOJIOKOH H l\H<!>PhI, YKaJblBaIOlI(He pafionyro nosepxnocrs <!>HJIbTpOB. 

AHaJIHTHlfeCKHe aJP030JIhHbIe <!>HJIhTpbl A<I>A - BfI npe)J,HaJHalfeHb[ JI,,lJl orrpe. 

)J,eJIeHHlI BeCOBOH KOHl\eHTpaUHH a3p0.l1HcnepcHbIx npHMeceH. OHM H3roTOBJlllJOTC5I 

B BH.lle )J,HCKOBH3 nepXJIopBHHHJIa Jl,Byx TMIJOB: A<I>A - Bl'I - 10, A<I>A - BIl- 20. 

<I>HJTI,r!'hJ A rnA - Rn rU,",:'f'I,!,f'lhUU " ~'T'n;;,,!! '!~ ~,!!~~-::!!!!:~ :: !:!!::::~'!'~:,: :! !!;-::. 
JlO"laM. 
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AHWIHniqeCKHe aJP030JIhHhie !pHJIbTphl rana A<I>A  X rrpeanasaaseasr .llJIg 

npoaeneaaa XHMHqeCKOfO (MHKpOXHMliqeCKoro H PMHOXHMHqeCKoro) ananasa as

poaacnepcasrx npHMeceH. 

<l>HJIhTPbI rarra A<I>A  X H3fOTaBJIHBaIOTCJI 3-x THIIOB, OTJIHqaIOlI(JfXCli Me)l(JJ.y 

C060H MaTepHartOM ynsrparomorx BOJlOKOH. 

<I>HJIhTPhI A<I>A  XA aecroaxa K KHCJIOTaM H lI(eJIOqaM; 

<I>HJlhTphl A<I>A  XII H A<I>A  XC - ycrOHqHBhI K .l1eilcTBHIO KHCJIOT H lI(eJIO

qeH. Hs BhlmeCKaJaHHOfO cnenyer, xro npn BbI60pe <pJoL'IhTpa cnenyer ysarusars 

CTOHKOCTh MaTepHarta <!>HJIhTpa rro OT~omeHHlO K anaJIH3HpyeMhIM seutecraaa. 

Or6op PIDOBbIX npof rrpOH3BO)J,HTCR B 1l0mOTHTeJIhHbIe npnoopu, xoropsre C 

nOMOlI(hlO mJIaHrOB npHCOeJl,HHlIlOTCR K anexrpoacnaparopy. Ilpa orfiope raaoofi

PaJHhIX IJp06 soanyxa, )].JIJI 3alI(HTbJ pOTaMeTpOB or 6Phl3f IIOfJIOrHTeJIbHoro paCTBO

pa K BblXOJl,HhlM urryuepav npacoezuruaror 3alI(RTHhIe narponsr, 3anOJIHeHHhle CH

JIHKafeJleM C Jl,HaMeTpOM sepea 0,5 - 3,0 MM. ,LLrui 3atjep)l(KH MemalOlI(HX aHaJIH3Y 

a3p030JIeH nepen nornOTHTeJIhHhIM npafiopov YCTaHaBJIHBalOT <PHJIbTphI, 

PaCCMOTpHM nOpRJI,OK orfopa P1l30BbIX npof Jl,HOKCHJI,a cepsr, .llliOKCHJI,a H OKCH

~a asora H nsmn. OCHOBHwe xapaxrepacraxanpodooroopa 3THX BelI(eCTB npasene

HbI B Ta6JIHl.\e I. 

TIPH oroope rrpo6 B03JJ,yxa )].JIll onpeneneuas B HeM COJl,ep)l(aHH5I tjHOKCH)J,a cepsr 

HCnOJIb3YlOTCJI )J,BanOfll0THTeJIbHhlX npnfiopa: npatiop Psrxrepa HJIH COp6UHOHHalI 

rpyfixa. He06xoJl,HMO BO BpeMR orfiopa H36eraTh nonanaaas csera aa rrOrJIOTHreJIb

HblH rrpafiop, aauiamas ero 3KpaHOM as qepHOH 6yMam. DpH orfiope rrpo6 B03J1,yxa, 

conepxamax Jl,HOKCH)J, asora, HCnOJIb3YlQTCR U - 06pa3Hble Tpy6KH C nopacroa 

rrJIaCrHHKoH .N'21 liJIH COp6l.(HOHHbJe Tpy6KH. 

CpOK xpaneaas npo6, oT06paHHbIx B U - 06pa3HbJe TPy6KH, COCTaBJISJeT He 60 ~, 

J 
nee Jl,BYX CyTOK, a B COp6UHoHHbIe Tpy6KIi  OKOJIO He)J,eJIH. f II 

qacTo 6MBaeT Heo6xo,l1HMO 3HaIme conepscaaas B B03J1,yxe KaK )J,HOKcHJI,a, TaK 

H OKcH)J,a aJOTa pIDJI,ellbHO. B 3TOM crrysae Me)l(J!.Y )J,ByMSI nOrJIOTHTeJlhHblMH (U 

06pIDHble HJIH copfiuaoanste Tpy6KH) yCTaHaBJIHBaerCR U- 06PIDHali rpyfisa C 

OKHCllHTeJIeM. 

B nepBblH nOfJIOTHTeJIhHblH npafiop nocrynaer CMeCb OKCH)J,a H .L\HOKCHJI,a 

aJOTa; Jl,HOKCH.ll asora nornomaercs, a OKCHJI,aJOTa nocrynaer B U - 06paJHylO 

Tpy6KY, rne npH nOMOlI(H OKHCJIHTeJISJ (XpOMOBhIH aarazrpan) nepexomrr B )J,HOKCH)J, 

aJOTa C 3<p<peKTHBHocrhlO He MeHee 90 %. 
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Ta6JI.I. XapaKTCpllCUIKH rrOfJIOTHTCJlh:lhIX YCTpOHCTB 

BeIlJ,CCTBO I DOrJIOTHTCJlbHbIH ! O~-5---D"--;-"-'-IU-J-J-'U---rlf-_-r--------

rrpn60p I TeJJhHOrO paCTBO-

r-- llnoKCH,L\ CCPhI I 
11pHOOp PbIXTCpa 
~ 

6 

+--pa,MJI 

COp6I\HOHHaJI rpytixa 
0,1-0,2 

TXM 
Oxctrn yrJICpO

COp6I\HOHHaJI rpyfixa 
,lI,a
 

llHOKCH,L\ a30Ta
 U - 06Pa3HaH rpyfixa C 6 0,25 
IlOPHCTOH TIJlaCTHHKOH 

N~I 

COp6I\1l0HHaH rpytisa 0,lcO,2 0,5-2,0DhIJlb (R3BC
<I>HJIbTP A<I>A-BD-20 

~050lliCHHbIC BCII\C
<I>HJIbTp <I>rm-15 

~o IPOcrsa) 

HCnOJIb3YCMbIH B U - 06palHOn Tpy6KC perynsrop BJIa)l(HOCTH 06CCrrC'lHBaCT 

,LlOJIfOBpeMcHHOCTb H jepepCKTHBHOCTb pa60TbI OKHCJIHTCJIH. B rrpoI\CCCC pa60TbI 

I\BCT OKHCJIHTCJIli H3MCH~CTCH 01' xenroro ,lI,0 3CJICHOBaTO - KOPH'IHCBOro, 'ITO CBM

.a:eTCm'CTBYCT 0 Hc06XO,LlHMOCTn ero 3aMCHbl. 

DPH OT60pc np06 aoazyxa ,lI,J1H onpC,lI,CJlCHHH B HCM OKcH,lI,a YfJICp0,ll,a HClIOJlb

3yCTCli COp6I\HOHHaJ/ rpyfisa ,L\HaMcTpOM 4-6 MM, 3anOJIHCHHaH I\COJIHTOM MapKn

NaY-11-1298, MOtUfepHI\HpOBaHHoro pacraopou HHTpaTa ccpc6pa. 

OT60p Pa30BhIX np06 ru.UIll npOItlBO,ll,MTCJl na epHJlbTpYlOlIJ,J1C MaTcpn-MbI, 3a

KpCnJlCHHble B epn-nbTpO,Llcp)l(aTCJIHx. QT06bI CBCCTH K MHHHMYMy omH6KH H3MCpC

HHfi ~oH~eHTpaI\HHIIbIJlll:, Hy)l(HO npaBHJIbHO IIOtlo6paTb epHJlbTPW H rrpoH3BO.llHTb 

oT60p npa 3a,L\aHHbIX CKOpOCTHX H BpeMCHH orfiopa npa C06JIIO,lI,cmHl H30KHHCTH'lC

CKHX yCJIOBHn: 06beMHaR CKOpOCTb orfiopa ,LlOJ))I(Ha6WTb HC MCHbwe CKOpOCTH BeT

pa B MCCTC orfiopa, ~1I aroro Hcrronb3Y1OTCH KOHycHbIC Haca,llKH pmHblX ,LlHaMcTpoB 

(25-55 MM). DPH HCnOJIb30BaHHH uacaaox raxorn Pa3MCpa 06beMHaJ/ C)(OPOCTb 01'

fiopa rrp06 aTMocepcpHoro B03,L\yxa HaxoMTCH B rrpe,ll,cJIax 150-280 Jl/MHH. Pcamna

I\HR sroro yCJIOBmr B03MO)l(Ha JIHIIIb npn HMHqHH crrCllHMbHOro 060PY,ll,OBaHHH, C 

nOMOm:blO xoroporo MO)l(HO crfiapars C TaKHMH 60JIbIlHlMH 06'bCMHblMH CKOpOCTlJ_ 
MH'. 

10 

B cnysae KOHTpOJUI HC1'OqHHKOB Bbl6poCOB orfiop IIpCt\CTaBHTCJIbHbIX npof 

yCJIO)l(HHCTCH, TaK KaK rasosue 110TOKH 'laCTO rereporenasr, xapaxrepasyrorcs asr

COKOH renneparypoii, BJIa)l(HOCTblO, MHorOKOMrrOHCHTHOCTblO, HCO,LlHOP0,L\HbllIO 

BpCMCHH H t\HaMCTpY rasoxona. B CBR3H C 3THMH <!>aKTOpaMH Hco6xot\HMO npasse

HHTb cnenaansnsie yCTpOHCTBa 110,ll,rOTOBKH I1P06bI K asamrsy H TpaHCIIopmpOBKC 

no MCCTa HaxO)l(t\CHHR aHMHTHqCCKOrO npaoopa. K 3THM yCTpoHcTBaM OTHOCHTCR 

lIp0600T60pHhIC Tpy6KH, Q>HJIbTpYlOm:HC 3JICMCHTbI, yCTpOHC1'Ba OXJIa)I(,lI,CHHlI H 

ocyureaas np06bI, cpeztcrsa acnapauna. 

3. METO;:J;HKIf OnPE;:J;EJIEHHJIKOm(EHTP~ HEKOTOPhIX
 
- TlfiIWlHhIX 3ArPH3ID1IOLQHX BE~ECTB
 

3.I.OTIPE.l(EJJEHI1E ,l(110KCJ1,llA CEPbI(TETPAXJ10PMEPKYPATHbIH METO,l() 

l1P~l1l1l1 XAPAKTEPJ1CTJ1KA METOM 

MCTOt\ OCHOBaH ua B3a:HMO,ll,eHCTBHH ,lI,HXJIOpcyJIblpHTOMepKYpaTa , ofipasyrouie

rOCR B npouecc nOfJIOI1J,eHHH ,L\HOKCH,lI,a cepsr pacrsopov rerpaxnopvepxypara aa

TpHR, C epopMMbt\erHt\oM H rrapap03aHHJIHHOM HJIH Q>yKCHHOM. 06pa3YIOm:CCCH npa 

JTOM COCt\HH!lHHC OKpallIHBaCT pacrsop B KP~CHO-4lHOJIeTOBbIH lJ,BCT, no HHTCHCHB

HOCTH xoroporo OI1PC,nCJIliIOT conepxanae ,lI,HOKCH,lI,a CCpbI. 

Onpct\CJICHHIO McmaIOT OKCHt\bI aJOTa, 030H 11 cona HCKOTOpbIX TR)I(eJIbIX Me ill 
TMJIOB. BJlHJIHHC OKCHt\OB a301'a YCTpaHHc1'cH 1I06aBJICHI1CM cYJIb¢aMI1HoBoll KH

CJIOTbI, 030Ha - Bblt\epJKHBaHHCM npofisr nepezt ¢01'OMcTpHpOBaHHcM , COIlCH TlI)I(C ii' 
\·1JIblX MeTaJIJIOB - ,lI,06aBJICHHeM TpIDIoHa Ii H OPToQ>OCQ>OpHOH KHCJIOTbI. 

qYBCTBHTCJIbHOCTb orrpCt\CJICHHH. 0,1 MKr B aHaJIH3HpycMoM 06bCMC rrpofisr, I: 
,lJ,HanaJoH H3MCP$lCMblX KOHlJ,CHTpallHH B aTMocQ>cpHOM B03t\YXC COC1'aBJIlICT 

0,003-0,24 Mr/M
3 

npa orfiope npofist 06'bCMOM 40 JI, npa KOHTpOJIC na HC1'OqHHKaX 

3. 
BbI6poCOB naanasoa KOHlJ,CHTpallHH 0,5 - 1000 MrlM 

Al1nAPAlYPA 

COp6lJ,HOHHbIC Tpy6KH CT-112 C ,lI,ByMlI rreptpopapoaaunsnra neperoponsawa, 

MC)I(tIy KOTOPblMI1 IlOMCIlJ,aCTCH I MIl CTCKJIHHHOro nOpOIJJKa (Q>paKlJ,HH 1-2 MM). 01'

60p npo6 C HCrrOJIb30BaHHCM nponaraaaoro TBCP,ll,OfO HOCHTCJIH HCKJIlOqaCT onac

u",,"''' """:,,,,,,,PUU<I (lnrTlCYrwn'I1f..Hf..TM raCTBODOM. n03BOJIHCT pa60TaTb npa OTpHI-la
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TeJIhHhIX TeMlIepaTypax H YMeHhIUaeT TTorpemHOCTh aHaJIH3a. IlOrJIOTHTeJIh
HhIH rrpHGop Psrxrepa, 

PEAKTHB1111PAcmOPbI 
1. HaTpID! rH~pOKCH~, x.s. 

2. Ho,l(, 4>HKCaHaJI HJIH HO,l:\ KpHCTaJIJIH'leCKHii, 'l.~.a. H Ka.mii HO,l:\HCTbIH, x.s. 
3. Kpaxsran pacTBOpHMbJi!, 'l. 

4. HaTpHH cepHHCTOKHCJIhIH 6e3BO,l:\HhIH, 'l.,I:\.a. 

5. HaTpI1ii yKCyCHOKHCJIbIH, 'l. 

6. OKHCh pryra ()I(eJITaJI HJII1 KpaCHaSI), 'l.,I:\.a. 

7. Ilapap03aHHJIHHnf,l:\POXJIOPlf.ll;, 'l. 

8. COJIffHaJI KlfCJlOTa, x.s, 

9. CYJIb4>aMHHoBaR KHCJIOTa, x.s. 

10.THOcYJIh4>aT HaTpHR, 4>HKCaHaJI HJIlfHaTpHH cepHoBamCTOKHCJIbIH, 'l.,I:\.a., xa

JIHH HO,l:\HCThIii, x.v., KaJIHM iiO.ilHOBaTHCThIH, x.s., BhIcyrneHHhlii npw180oC, 
HatpHii yrJleKlfCJlhIH, x. 'l. 

11.TPI1JIOH Ii (~BYHarpHeBM COJlh 3THJleH,I:\HaMHHTetpaYKcYCHOii KHCJIOTbI), x.s. 
12.(f>opMaJIL~erH,I:\. 

13.0pTOQ>OCQ>°PHM KI1CJIOTa(rrJI. 1,7), X.If. 

14·(f>YKcHH OCHOBHOH (MR Q>YKcHHCepHI1CTOH KHCJIOThI), s.n.a. (eCJIH HeT 7). 
15.XrropHcThIii HaTPHii, X.'l. 

16.3nmeHrJIHKoJIb, x.zt.a. 

17.1IorJIoTHTeJlLHhIii pacrsop, 0,04 M pacrsop TeTpaxnopMepKypaTa (TXM) Ha

TpHR Na2HgC14 
• 8,7 r OKHCI1 PTYTH, 4,68 r XJIOpH,I:\a HaTPHR H 0,07 r tpHJIOHa E 

pacTBopRIOT npa JIerKOM HarpeBaHliH B 9 MJI 10 H COJIRHOH KHCJIOThI. Ilepeao

-CR~ pacrsop BMeplIyIO KOJI6y Hd I JI,,l:\06aBJIRIOT JIpHMepHo 800MJIBO,l:\hI, 

MeMeHHO nepeMeuIHBM, .L\oGaBJIJlIOT 124 MJI 0, I H paCTBopa NaOH H ,l:\OBO

,l:\RT ,1:\0 MeTKH BO~OH. PacTBop OCTaBJJJlIOT aa CYTKll H B CJIy'laeBhIna.L\eHlla 

OCa):IKa 4>HJIhtpYIOT. I1poBepRIOT pH pacTBopa, KOTOPhlii ,l:\OJI)I(eH 6hIT1 B npe

zrenax 5,4-6,4. B cnysae Heo6xo,l:\HMOCTH pH ,l:\OBOMT zro nyscaoro JRa'lemul 

0,1 H pacrsopov ranpara OKHCH HaTpHa I1JII1 COJlRHOH KHCJlOThI. CPOK xpaae

HID! pacrsopa He 6011ee 6 MeCJll\eB (OCTOPOli<HO pacrsop R.11OBHT!). 

18,CYJIhQ>aMHHoBaa KHCJIOTa, 0,6%-HhIH pacrsop, PacTBOpRIOT 0,6 r CyJIhQ>aMH

HOBOH KHC110ThI B 100MJI BO.L\hI; pacrsop COXpaHJleTCJI He 6011ee 2 ,l:\Heii. 

;';":::VjJ'V1CUJl»\CU'I-\, V,2YO-HbU1 pacraop. V,) MJI 4U%-Horo pac'fBopa Q>opMaJJhlle

rnaa paJ6aBJIaIOT .110 1OOMJI ,l:\HCTHJlJlHpOBaHHoii BO).lOH B MepHoif KOJI6e. 

12 

PaCTBOp rOTOBJIT nepez; HCnOJIh30BaHHeM. B HCXO.l(HOM pacrsope onpeztenx

IOT conepxaaae 4>opMaJIh,l:\efH,I:\a HO.L\OMeTpH'leCKH. 

20.0PTOQ>oc4>OpHM KHCJlOTa, 3 M pacrsop. 205 MIT xoauearpapoaaaaori OpTO

4>OC4>OpHOH KHCJlOThl paCTBopSIIOT B 1 JIBODhl. 

21.COJIRHaJI KHCJlOTa, 1H pacrsop. 86 MJI KOHIIeHTpHpOBaHHoH COJIRHOi! KHCJIO

TbI )l.OBO)l.RT BO)l.OM ,1:\0 1 JI. 

22J1cxO)l.HhIH pacrsop napap03aHHJIHHa (H11H 4>yKcHHa), 0,2%-HhIH pacrsop. 

0,2 r napap03aHHJIHHa (HITH 4>yKcHHa) pacrsopnor B MepHoHKOJIGe eMKOCThIO 

100Mn B 1 H pacrsope HCl. 

23.PaGO'lHH pacrsop napaposaaanmra (HJIH 4>yKcHHa). B MepHYIO KonGy eMKO

CTblO 250MJIrrpHJlHBaIOT 200 MJI 3 M pacrsopa 4>OC4>OpHOH KHCJIOThI, 20 MJI 

HCXO)l.HOro pacrsopa napap03aHHJIHHa (HJIH 4>YKcHHa) H ,l:\OBO,l:\RT ,1:\0 MeTKH 

BO,l:\oii. B TeMHOTe npa KOMHaTHOH TeMneparype B XOpOllIO 3aKpbITOH nocyzre 

pacrsop YCTOii'lHB 6 MeClIIIeB. 

24.KpaxMaJI, 0,2%-HbIH pacrsop. Pacrapaior 0,4 r pacraopavoro xpaxuana 11 

0,002 r MO,l:\HOH pryrn HgJ2(nna npenoxpaaeaas pacrsopa OT paspymeaaa 

MHKpOopraHIBMaMH) CHeGOJIhIIlHM KOJIH'IeCTBOM BO,l:\hI H nonysaror nacry, 

Me):(JIeHHO ,l:\oGaBJIRIOT K 200 MJI ropaaeii nonsi; rrp0,l:\OJI)I(aIOT aarpesaaae ,1:\0 

n011YlfeHHjI npospassoro pacrsopa, 3areM OXJIa)I(,I:\aIOT. Pacrsop xpanar 3a

KphIThIM B CTeKJIlIHHOM cocyne, 

25.Ho;:l, 0,1 H pacrsop. [OTOBliTH3 4>HKCaHaJIa HITH HaBeCKI1, Ll11~ sero B MepHoM 

KOJIGe eMKOCTblO 1 JI pacraopsror 40 r HO;:lI1CTOro KaJIHSI B 25 MJI BO./{bJ, 3aTeM 

BHOCliT 12,7 KpHCTaJIJlH'leCKOrO Ho./{a. IIocJIe pacrsopeaas HO;:la 06beM pac

rsopa )l.OBO,l:\RT no 1 JIBO./{OH. 

26.Ho)l.,0,01 H'pacraop.ForoasrI O~KpaTHhIMpaJ6aBJleHHeM 0,1H pacrsopa 

ROLla. I,
27.THocyJIh4>aT aarpaa (Na2S20)*6H20), O,lH pacrsop. [OTOBliTH3 4>HKCaHaJIa 

HJlH HaBeCKH, ilJIli sero BMepHon: KOJIGe eMKOCThlO lJI pacrsopsror 25 r THO

cyrrsrpara HaTPHli BCBe)({enpOKHlliI'leHHOH sozte,3aIl\mneHHOH OT B03./{eHcT

BHlI CO2, K pacrsopy ./{o6aBJISIIOT 0,1 r Kap60HaTa aarpns H ,l:\OBO):\SIT 06beM ,1:\0 

MeTKH. Ha CJIe./{ymIl\HH ,l:\eHh onpenenaror TRTp pacrsopa 1I0RO,l:\ary KaJIHjI 

KJO).,l],JuI sroro 1,5 r sstcymennoro KIO) pacrsopaior B MepHoH KOJI6e eM

KOCT11O 500MJI. 50 MJI aroro pacrsopa nepeaocsr B KOHHlJecK)'IO Q>OpMy C 

npnreprof np06Koii, npH6aBJIj/IOT 2 r HO.llHCTOro KaJIHlI KJ 11 10 MJI passe

rr~UL1rfU tl ·'Ill rATluul'yii t.'"urrrnTl-f l/"nTlh'" .:)t:lt_"""'LfD~(fVT' n"r"\vn~ n TJ<3?"\O"t" ll,HU'f,......,------ -~ '" - . - -" - - ..-.... ~.~ A.'. - .. __ - __ 0 ..... __ .. --.J -_'0t'-._-- --. -rr- -- --a. __ .·· - - r - -~ - -._ .... 

THTpyIOT paCTBopOM THOCYJI1Q>aTa,l:\O rrOSIBJICHMSI c11a60)l(e11TOR OKpaCKH. 
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3aTeM rrpn:6aBJIJlIOT 5 MJI pacrnopa KpaXMaJIa H THTpylOT zro HCLfC3HOBCHHH 

roJIy6oH oxpacxa. HOPMaJIhHOCTh THocYJIhq,am paccLfllThiBalOT no q,OpMyJIC: 

N ==2,8 *~ 
V' (2) 

rae a - HaBCCKa Ho~aTa KaJIHJI, Mf; V- 06bCM pacrsopa TlfOcyJIhq,am, rroIllc~Imdi 

na THTpoBaHfIe, Mn; 2,8  K03q,q,HIIllCHT, paccqHTaHHhIH no q,OpMyJIC: 

O,J(HOPMaJIbHOCTh  Ho~a)_ *1000 == 2,8. 3 

3?,67(rpaMM - 3KBllBaJICHTK(0
3 

) ( .) 

28. THOCYIlhq,aT uarpas, O,OJ H pacrnop, fOTOBJlT 10- KpaTHhiM pasfiaanenaeu 

0,1 H pacrnopa TlfOcYJJbq,ara HaTpHJI npC.lIBapllTCIlbHO np'oKllIIHLfCHHOH BO

IIOH, 3aIIIllIIIcHHOH OT CO2• 

29J1cxOIIHhlH CTaH.lIapTHbIH paCTBOp. Pacrsopmor 0,64 r cynsdmra narpas 

(
N a

2S0 3) B 500M.1 rrpc~BapllTeJIhHOrrpOKHIIXqCHHoH ~HCTHJIJIHPOBaHHOHBO

IIhI. 31'0T pacrsop COOTBCTCTByCT CO.lICp)lmHlllO OT 320.lI0400 MKf S02 r 1 MJI. 

TOqHOC onpenenenne cO.lICp)l(aHllJl S02 onpezenaror HO.lIOMCTpllqCCKll. ):(JJx 

3TOfO B KOIl6h1 CMI<OCThIO 500 MJI BHOCXT rro 50 MJI TOqHO oTMepcuHoro pac

rsopa HO.lIa. B O.lIHy ll3 xonti (koarponsnyro) npll6aBJIXIOT 25 MJI BOlIbI, a B 

~pyrylO - 25 MIl llCXO.lIHOfO pacrsopa CyJIhq,llTa HaTpHJI. Kon6h1 aaxpsraator 

np06KaMll II qCPC3 5 MHH THTPYlOT.O,OI H pacraopo« THOcynhq,aTa (KaK yxa

3aHO B nyHKTC 27). COIICp)l(aHllC .lIHOKClllia cepsi (MKf/MJI) B llCXO.lIHOM pac

TBOpC paCC'iHThiBaJOT rro q,OPMYJIC: 

(VI - V2) *H *:3 
(4)V 

rne VIIf V2 - 06bCMhI pacrsopon raocynupara, ll3paCXO.lIOBaHHhIC npn KOH

TponhHOM TllTpOBaHHH CTaH.lIapTHoro pacrsopa COOTBCTCTBCHHO, Mn; H _ HOp

MaJIhHOCTh pacraopa THocynhq,aTa, r-3KB/JI; 3 - MHKP03KBHBaJleHT S02, paBHhlH 

32,0 MKr; V - 06bCM pacrsopa cynhq,llTa, B3XThIH nna rarposaaas, MJI. 

30.Pa60'lHH CTaH,lIapTHhiH pacrsop CyJIhq,HTa C cO.lICP)l(aHllCM S02 10MKf B I MJI. 

fOTOBJIT COOTBCTCTBylOll(HM pa..16aBncHHeM llCXO~HOfO cTaHilapTHofO paCTBO

pa nOfJIOTllTCnhHhlM pacrsopov, Pacrsop YCTOWIHB B TClfCHllC 30 .lIHcH npH 

xpaHCHHH ero B XOJIO~FL1hHHKC. 

11.PacTRC):!1 n nc ";'()fllATIo'"U ('().:'h"'UT~ A VAn"" x.r... 100 '~.~ ;::'.~,~~;~!~, ~,~ r 
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yKCyCHO-KHCJIOfO narpaa B rrOfJIOTHTCJIhHOM pacrsope (0,04 M paCTBOp 

TXM aarpas), .lI06aWIJlIOT 15 Mn3TllJICHfJIHKOJIJI: II LlOBO~T 06bCM LlO MeTKH norno

TllTeJIhHblM paCTBopOM. PaCTBOp YCTOHqHB B TC'lCHllC 6 MCClII.\CB (PaCTBOp XLlOBllT!). 

flOWOTOBKA COPEl.UlOHHhlX TPYEOK K PAEOTE !II
HOBhlC rpytixa npenaaparensao MOIOT cnCLlYIOIIIHM 06pmOM: nOMCIIIalOT ,I 

rpytixa B BbICOKllH CTCKJJlIHHblH CTaKaH, 3aJIHBalOT paCTBopOM COJIliHOH xacnorsr 

(1: 1) TaK, qTo6bI nOnHOCThIO 6hIJIll norpyxeasr B paCTBOp rpytixa, H KHIIXTJlT B
 

TClfCHllC 10-15 MllH. l1.aJICCrpy6KH rrpOMbIBaJOT H KllnXTXT B .lIHCTHJIJIllpOBaHHoH
 

BOLlC. 3ry onepanmo rrOBTOpJlIOT 2-3 pasa, Ka)I(LlhIH pas MCHj{JI LlHCTlfIIJIHpOBaH

I 

nyio sony, 3aTcM npa rrOMoIIIll pesaaoaoa rpyum rpy6Kll npoasrsaror .lIllCTHJI
I·
 

JIHpOBaHHoH BO.lIOH ClUC 2-3 pasa If. cymar npa revneparype 100-120°C. Hcnons


30BaHHhlC .lIJIJI: aaamrsa rpytis» nposrsraaior KaK yxasano BhlIIIe, HO 6C3 .lI06aBJIc


HHX KOHI.\CHrpHpoBaHHoH HCl.
 

Ilpomrrxa rpy60K: B 'lHCrylO CYXYlO rpyfixy 3acaChIBaJOT npa rroMOIIIH pC3H


HOBoH rpyma pacrsop LlnJl npomrrxa TaK, qT06hl OH CMOlfHJI CJIOH CTeKJIXHHhIX
 

rpanyn, 3aTCM TIIIaTcnhHO BhILlYBaJOT ll3nHIIICK 310ro pacraopa. 06pa60TaHHhlc
 

pacrsopov rpy6KH OCTaBJIlilOT aa 24 xaca B BCpTHKaJIhHOM nonoxeaaa .lIJIJI CTC


KaHHX ll3nHIIIKa npoTIlfThlBaJOIIICfO pacrsopa H TIIIaTCJIhHO BhITllPaJOT caapysor
 

QlHnhrpoBaJIhHOH 6YMaroH. Ilocne 3TOro rpy6KH IIOMemalOT no OT,lICJIhHOCTH B
 

CTCKJIJlHHbIC HYMcpoBaHHhlc npofiapxa llnH IIonH3TllnCHOBhlC MCIIIOqKH H TpaHC


noprapyior K MCCTy orfiopa npoti. CpOK xpaaeuas ripomrraanux rpyfiox O.lIHH
 

MecxI.\.
 

OTI>OpnpOI> i 
)1,n1l onpeneneaaa paJOBOH KOHI.\CHrpaIIHH S02 llCCncLlYcMhIH B03.lIYX npora til 

rHBalOT 'lCpC3 nOrJIOTHTCIlbHhlH pacrsop Puxrepa, COLlCp)l(aII.\HH 6 MIl nornora


rensnoro pacrsopa (n.17), ana COp6I.\HOHHYIO 'rpyfixy, 06pa6oTaHHYIO mCJIOq


HhIM paCTBopOM TXM narpas (rr.31), co CKOpOCThlO 0,5 - 2 n/MHH B resenae
 

20 MHH. Ilpll oT60pe np06 COp6UHOHHaJI 1J?y6Ka .lIOIl)l(Ha HaxOllllTbCli B BepTH


KaJIhHOM nOIlO)l(CHHH 3arrOJIHCHHhIM KOHUOM BHH3. Ilepen rpy6KOii noueutator
 

narpon C q,llnbrpoM A<I>A-B-lO Mll sanepxaaaa nhIJIH. [IofnoTHTenhHble npa


60phl Heo6xoLlHMO saunnnars OT CBeTa 3KpaHOM H3 q~PHOH 6yMafll.
 

CpOK xpaneuax orodpanasrx npof B XOJIO,nHJIhHHKe He 60nee 5 llHCH, 6e3 xo


no,nHJIhHHKa - 1-2 ,nIDI. CXCMhI orfiona rmoti rroencrasrresu aa PHc.2 H pHcA (6e3
 

OKHCJIllTCJIbHOfO narpona) - IlpllJIO)J(eIDIH 1,2.
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XOIJ. AHAJIH3A 

Ilpa orfiope npof B lKHAKOCTHbJe nornorarensnsie npaoopsrAOBOASITypo

seas pacrsopa B nOfJJOTUTeJIbHOM npafope BOAOH AO MeTKH (6 MJI). TIepeBoAlIT 

lKHAKOCTb H3 nOrJIOTHTeJIbHOrO npafiopa B npofiapxy H OWHpaJOT 5 MJI pacrsopa 

Ml! aHaJIH3a. B 5 MJI Ka)J{)lOH npofisr ztofiannaror no 0,2 MJI cyflb<paMHHoBoH KU

CJIOTbI, acrpsxasaror U OCTaBJUl:IOT aa 10 MHH AJIlI paapymeaas narparoa a OKH

CJIOB 330Ta. 3aTeM IIpHJIUBalOT TOqHO no 0,4 MJI <»opMaJIbAeru):\a H ITO 1 MJI pac

raopa rrapapoaanaaaaa UJIH <»yKcHHa. OAHoBpeMeHHo ITPOBOMT H3MepeHHSI HY

JIeBOR rrpofist, AJISI xero 5 MJI nOrJIOTHTeJIbHOrO pacrnopa aHaJIH3upYlOT aHaJIO

ffI'lHO rrpofie. 

COAep)l(HMOe npofiapox ruiarensno BC'TpSlXUBaJOTH sepea 30 MHH onpenens

I<lT OrrTU'leCKYIO nflOTHOCTb paCTBopOB B KIOBeTax llIHpHHOR 10 MM npa AJIHHe 

BOJIHbI 575 HM (cnerodiansrp N'!.7 AJ]1I cI>3K - 56) OTHOCHTenbHO BOAh!. Bpexss 0'1' 

A06aBJIemUI nocnenaero peaxrasa )).0 H3MepeHUSI OnTH'leCKOH rrJIOTHOCTU AJ]S1 

acex rrpo6 AOJDKHO 6bITb OAHHaKOBbIM. 

Ilpa orfiope rrpo6 B COP6U,HoHHble TPy6lGi HX IIOMCIl.(aJOT Il CTeKJUlHHbJe npo

6UpKH H 3aJIHBaJOT 6 MJI ,llHCTHnJIHpOBaHHoH BO):\bI. Ilyresr HeCKOJIbKHX npoxaxa

BaHHH npa nOMOmH pe3HHoBoH rpyura nepesoztxr npofiy B paCTBOp. Tpyfixy YAa

nstor, a H3 npofiapxnorfiapator 5 Mn pacrsopa )).JIlI aHaJIH3a. 

Orrrasecxyio nJIOTHOCTb nynesoro pacrsopa onpe)).eJIHIOT CJIe)).YIOIL\HM ofipa

30M. 06pa60TaHHylO, KaK YKa3aHO nsnue, rpyfixy novemaior B npofinpxy, 3aJIH

BaI<JT 6 MJI )).HcTHnJIHpOBaHHoH BOAh! H HeCKOJIbKO paa rrpOKa'lHBaIOT BOAY npn 

rroeronm peaaaoaoii rpyura. 3aTeM rpytixy BbIHHMalOT H OWHpalOT 1'13 np06HpKH 

5 MJ] pacrsopa ):\.IDI ananasa. AHaJIH3HPYlOT, KaK YKa3aHo ssune. 3Ha'leHHe OTITH

qeCKo.H I1flOTHOCTH HyJIeBOrO pacrsopa AOJI)I(HO 6bITb He 60JIee 0,030. ECJIH OHa 

npessnuaer 3'1'0 aaaseaae, He06xOAHMO npOBeCTH AOnOJIHHTeJIbHYIO O'lHCTKy 

tPyKcHHa HJIH napapoaaaanaaa. 

KOJIH'leCTBO AHOKCHAa cepsr B npo6e orrpezrensnor C novomsro KaJIH6pOBO'l

uoro rpaqmxa no pasnocra pesynsraron OTITH'leCKOH nJIOTHOCTH paCTBopOB npo

6bI H uyneaoro. 

KAJIl1EPOB04Hbll1 fPA!1ll1K 

~4<! 

nepeMeWHBalOT. )J,nll nparorosneaax ursana CTaH,AapToB no 5 MJl Ka)l(tJ,oro 

craanapra nepenocsr B np06HpKH H nposonsr see onepauaa cornacao XOAY 

aHaJIH3a. O,Il.HOBpeMeHHO H3MepllIOT OnTH'lecKyIO nnoTHOCTb nyneaoti npofist. 

,Unll 60JIl,rueH TO'lHOCTH u3MepeHHH rrpa nocrpoemUf KaJIH6pOBO'lHOrO rpa<»H
0C. 

xa np06HpKH lKeJIaTeJIbHO TepMOCTampOBaTb npa TeMnepaTYpe 20-25 TeM

neparypa npa KaJIH6pOBKe H aHaJIH3e He AOJI)I(Ha OTJlWlaTbCli 60JIee 'leM aa 

ic. 
BJIeHHlI uixanu CTaHAapTOB rrpa onpenenean« S02 

J aUJl. ~ • ..I. (.& ..... .I..Ll''''''y........ -·r-f'-"("~~. 

PaCTBOp 
HOMep CTaHAapTHoro pacTBopa 

1 2 3 4 5 I 
Pa60tmH CTaH- 0,2 1 2 4 8 

AapTHh!H pacrnop 

(10 MKr/MJI), MJI 

TIorJIOTHTeJIbHblH 
.no 100 MJl B Ka)l(tJ,y1O KOJI6y 

pacrsop, MJI 

COAeplKaHHe S02 0,1 0,5 11 ) ) \ 2,0 \ 
4,0 

\ 

I 
I 

B 5 MJl CTaHAapT-

aoro pacrsopa, 

MKr 

76 

1612 

1, , 

\_LI 
KaJIH6pOBO'lHblH rpatPuK crposr no cpe,llHHM 3Ha'leHHlIM, Bbl'lHCJIeHHblM H3 

pe3YJIbTaTOB H3MepeHHH 3-5 UIKaJI. Ilposepxy rpa<pHKa cneztyer rrpoBo,Il.HTb rrpa 

CMeHe napraa peaKTHBa, HO He pexe O)],Horo paJa B MeClIU. 

)J,nll IIOC'TpoeHHlI KaJIH6pOBO'lHOrO rpa<»UKa npa owope np06 B COp6UHOHHble Tpy6I I
 
KH fOTOBjjT cepHlO cTaHtJ,apTHbIX paCTBopOB B MepHblX Kon6ax eMKOCTblO 100Mfl. I
B Ka)l(,1J,Y1O KOJI6y BROCliT no 1,7 Mn pacrsopa ):LJIli nponarxa copfieara, pa60'lHH 

H 
cTaHtJ,apTHblH pacrsop cornacao Ta6JI. 2 )],OJIHBaIOT)],O MeTKH AHCTHJIJIHpoBaHHO 

BO)],OHH TIuaTeJIbHO rrepeMeUIHBaIOT. OCTaJIbHbIe onepanna nposonsr TaK KaK yxa

3aHO nsnue. 
3 

KOHUeHrpaUHIO SOz, Mr/HM , paCC'lHTbIBaIOT no tPopMyJIe: 

C = M *6_ (5) 
Qo *a ' 

~"';;;:: ~G"-:"~pv""nrl," f\.Q.JlrtC lJv n V '1 M V J V L ~)dq,t1tU.t J \J t uex i ~~P"KJ \.:TaHJl,ap'l'HbIX pac

TBOpOIl B MepHbIX KOJI6ax eMKOCTbI<l 100 MJl COrJlaCHO Ta6nHl-le 2 1'1 rurarensuo 
17
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7'"' 

rae M -- KOJIWIeCTBO SOz, HaH):(eHlIoe B a Mol npoosr, B31ITOH ):(JIlI ananma, 

MKr; 6 - 06JUliH06beM npofisr, MIl. a - 06"eM npofisi, B31ITOH ):(JIlI anamna, 

MJI; Qo - 06beM npofisr B031:lYxa, HJl (0°(', 760 MMHg). 

3Ha'IeHHlI TI)U( ):(JIlI KOHTpOJIlI xa-recrsa aTMoclj!epHoro aosnyxa npeztcraane

HhI B TIpHJIO)KeHHH 3. 

TIpHHUHrrllaJIhHaJI cxesra l\JIlI orfiopa npof aosnyxa H3 rasoxona, rrp060oT60p

Hall TPy6Ka H rrOJIO)KeHHe ee B cexeaaa ra30XOlJ,a noxasaasr B TIpllJIO)KeHllH 1 
(puc.I - 3). BeJIH'iHH)' <paKTll'ieCKOrO Bhl6poca (ric) paCC'IHThIBaIOT rro <popMyJIe (1). 

TIpoll3Bo):(HTeJIhHOCTh HCTO'IHHKa BhI6poCOB B arvocrpepy H aaasenae TI):U3 3a):(aIOT" 

ClI npenonaaarenesr. 

3.2. PA3)J.EJIhHOE OTIPE,l(EJIEHI1E OKCl1)J,A 11,lJ)10KCl1)J,A A30TA 

I1PHHlU1II METO)lA 

Merozt OCHOBaH na OKllCJIeHllH OKCH):(a a30TaXpOMOBOH KllCJIOTQH ):(0 ):(H

OKCH):(a H yJIaBJIHBaHHH nocnennero pacraopov HO):(HCTOro xanna. TIPH 

B3aHMo):(eHcTBllH ,1lHOKCHlJ,a a30TaCcyJIh<paHHJIOBOH KHCJIOTOH ofipasyercs 

naasocoenauenae, soropoe, pearapys Ca - Ha<pTHJIaMHHOM, naer asoxpa

CHTeJIh, oxpamasaioumf pacrsop OT 6JIeilHO-p030Boro no xpacnoro UBeTa. 

TIo HHTeHCllBHOCTH oxpacxa pacrsopa onpeztenaror KOJIH'IeCTBO ilHOKCH

aa a30Ta. 

030H He MewaeT onpeztenemno coztepzcanaa ilHOKCHila a30Ta B KOHueH

TPaUHlIX, npeesnnaroumx KOHueHrpaUHIO NOz B 3 paaa, 

Meroztpesoveanyerca )lJI1I onpenenenas Pa30BhIX KOHueHTPaUllH. 

qyacTBHTeJIhHOCThorrpe):(eJleHHlI 0,1·MKr B aHaJIH3HpyeMoM pacrsope. 

PEAKTHBbI H PACTBOPbI 

J.	 KaJIllH HO):(HCTbIH, x.s. 

2.	 HaTpHH a30THCTOKHCJlhIH, X.'J. 

3,	 TIorJIOTllTeJIhHbIH pacrsop: 40 I' HOilHcToro KaJIHll pacraopsror B500 MJI 

sonu. TIOJlY'leHHhIH pacrsop ilOJl)KCH 6hITh 6ecUBeTHhIM H xpanarsca B 

6aHKeH3resmoro CTeKJla. CpOKxpanenux 2 neaena. 

4.	 HaTpHH cepHHCTOKHCJIhIH, X.'J., 0,06%-HhIH pacrsop. 0,03 I' cepnacro

KllCJIOrO narpas pacrsopmor B 50 MJI BO)lhI; pacrsop rOTOBlIT nepezt ana

TTH':l()M 

18 
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5. YKCyCHaJI KllCJIOTa, X.'I., J2%-HhIH pacrsop. 64 MJI KOHUeHTPHpO

BaHHOH KHCJIOThI rrOMCll\aIOT B MepHylO nocyny aa 500 MJI lllJ,OBOMT BO

,l:(OH ,1:(0 MeTKH. 

6.	 CYJIh<paHHJIOBalI KllCJIOTa, 'I.,I:(.a. 0,5 I' cyJIhlj!aHllJIOBOH KllCJIOThl pacrno

psror B 150 MJI 12%-Horo pacrsopa yKCyCHOH KllCJIOTbI; xpamrrs pac

TBOp B rrJIOTHO 3aKphITOH CKJIlIHKe ll3 revaoro CTeKJla. 

7.	 a - aadrmnauaa, 'I.,I:(.a. 0,2 I' a - Ha<pTllJIaMHHa pacraopaior B 20 MJI BO

,l:(hI npa aarpesaaaa aa BOMHOH 6aHe ,1:(0 06pa30BaHHlI JIHJIOBhlX xanens 

aa nne KOJI6hI. Pacrsop OCTOpO)KHO CJIHBaIOT B TeMHylO CKJIlIHKy, OCTaB

JIlIlI OCMOK B KOJl6e, H rrpHJIllBaIOT K pacrsopy 150 MJI I2%-Horo pac

rsopa yKCyCHOH KllCJIOThI. 

8.	 CocTaBHoHpeaxrna (peaKTHB Fpncca -l1rrOCBaJI). Ilepen aHaJIll30M ;

cwenraaaior pacraopsr a - Ha<pTllJIaMHHa H cyJIh<paHHJIOBOH KllCJIOThI B 

~, OTHOIIICHllll 1:1. 

9. XpOMOBhIH anranpaa (Cr03), s.n.a. 

IO.l1HepTHhIH nopncrsni HOCHTeJIh (rana fH,l], - TC - M). TIpoMhIBalOT 1'0

pll'IeH BO):(OH If BhICYilillBaIOT B CYIlIllJIhHOM uncarpy. 
II.Cop6eHT ):(llOKCH):(a a30Ta.l1HepTHhIH HOCHTeJIh Cpa3MepOM sepea 0,32

0,5 MM, 06pa60TaHHhIHCOrJIaCHO rr.I 0, CMa'IllBaIOT pacraopon 

(20%-HhIM BO,1lHhIM) TPH3TaHOJIaMllHa, rrOMe\UaIOT B xaurxy II cyurar'I 
40-69 MllH npa rexrteparype 90-95 0C. Ilocne BhIcywllBamrn copfienr\ 
):(OJI)KeH paccsmarscs. 

12.CTa6llJIH3aTop BJIa)KHOCTH. K 40 I' fieanonnoro auerara HaTPHll: MeilJIeH

HO, rro xannsv, npa rrOCTOlIHHOM nepevenraaaaan il06aBJUlIOT 13 MJI BO i 
i):(hI. TIOiIytIaIOT rpaaynaponaanste KpHCTaJIJIH'IeCKHe sepna,	 ,
! 

13.0KllCJIHTeJlh. l1HepTHhIH nopacrsrii HOCllTeJIh Cpa3MepOM sepen t 
0,32 - 0,5 MM CMalJHBaIOT pacrsopov, co):(ep)l(aU~HM 17 r rpaoxcnna 

xpossa B 100MJI aonu, 1136hITOK pacrsopa CJIHBaIOT, pearenr BhICYUlHBa

lOTnpa resaneparype 105-1 1SoC H xpanar B KOJI6e CnpHTcpTOH npofi 

KOH. 

I4.l1cXO):(HhIH cTaH):(apTHbIH pacrsop. 2-3 I' a30THCTOKHCJIOrO HarpIDI pac

TllpaIOT II cyurar npa resmeparype 50-60°C B Te'leHHe 2 'JaCOB. Hanecxy 

0,1500 I' pacrsopator B MepHoH KOJI6e eMKOCTblO 100 MJI. 1 MJI rrOJIy'JeH

noro pacrsopa cooraercrsyer J000 MKr NOz· 
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15.PacTBop, 1 Mn xoroporo COOTBeTCTByeT conepxaamo 10 MKr 

N02, rOTOBliT pasaeneaaea HCXOJlHOro crannapraoro pacrsopa norno

THTenbHbIM pacrsopov B 100 pal. 

16.Pa6oqHH CTaH,napTHbIH paCTBOp. rOTOBliT lO-KpaTHbIM p8.36aBneHHeM 

pacrsopa, conepxamero 10 MKr/Mn N02, nornornrensasrv pacrsopoa. 

1 Mn pafioxero pacrsopa coorsercrsyer 1 MKr N02. MCXO,nHbIH CTaH

,napTHhIH pacTBop coxpauaercs B rexenae 2 nenens B CKnlIHKe H3 TeMHO

ro crexna. Pa60qHHcraanaprasni pacrsop roroaar nepen aHanH30M. 

17.PacTBop ,nnll rtponarxa COP6QHOHHbIX rpyfio«. 40 r HO,nI1CTOro xanas 

pacrsopsror B 40 Mn ,nHCTHnnHpoBaHHoH BO,nhI H nofiaansror 15 r 3TH

nenrnasona. 

OTEOPITPOE 

Ilpa onpeneneuaa $aKTJ1qeCKOrO BbI6pocaoT HCtOqHHKa Hccne,nyeMhIH aosnyx 

npOTlIrHBalOT co CKOpOCTblO 0,25 - 0,5 n/MHH Bre-reaae 20 MHH sepes cacresry, co

CTOllIQYIO H3ztsyx nocnenosarem.ao coezraaeanax rrornorarensasrx rrpafiepos 3aH

uesa, coztepzcautax no 6 Mn 8%-Horo pacrsopa KJ. 

Ilpa orfiope rrpotiu arvocdepnoro soanyxa Mll onpeneneaaa P8.30BOH KOHQeHrpa

IIHHoxcana H ,nHOKCH,na8.30Ta Hccne.nyeMbIH B03,nyX npoTlIrHBaJOT xepea cacrevy, 

BKnlOqaJO~YIOztae COp6IIHOHHhIe rpyoxa, oopaforanaste nponHThIBaJO~HMpacrso

pOM, H pacnonoxeaaoa Me){(,ny HHMH CTeKnllHHOH 'rpyfixa, sanomrennof 15 Mn CTa

6HnH3aTopa Bna){(HOCTH H 10 Mn OKHCnl1'reJIlI, pasneneuasrx TaMnOHOM H3 CTeKnOBa

TbI, .C pacxonov 0,5 - 2,0 n/MHH Bresenae 20 MHH. Ilpa or6ope COp6IIHOHHaH rpyti 

xa ,non){(Ha 6bIThyxpenneaa B aepraxansaoa nOnO){(eHHH cnoeu coptierrra BHH3. 

,lJ,n1l onpeneneaas cpenaecyro-moji KOHQeHrpaQHH Hccne,nyeMhIH B03,nyX nporsra

BalOT sepea CT Cpacxonov 0,1 n/MHH B resenae 24 qaCOB. Ilepssra nornorarens

HbIH npafop cnyxorr ,nnll IIOrn0I:IIeHHlI N02 H3 sosnyxa, BTOPOH - Mll nornoureaaa 

N02, ofipaaoaaauteroca Bpesynsrare OKHcneHHlI NO. 

Ilpaauanaansnaa cxesta orfiopa npofiu npencraanena ira pac.e. IlpHJ10){(eHHlI 

2 (oxacnarens nosrentaror Me){(,ny COp6IIHOHHbIMH rpy6KaMH). 

XO,nAHAJU13A 

Yposem. pacrsopa B rrornorarensnsrx npafiopax ,nOBOMT ,n:HCTHnJIHpoBaHHoH 

BO.L\OH no MeTKH 6 Mn. ,lJ,n1l aaanasa 5 Mn pacrsopa H3 Ka){(,noH npofiu nepenocsr B 

npotiapxy H ,n:06aBnHlOT no 0,5 MJI cocrasaoro peaxrasa. Coztepzcaesoe npofiapox 

TllJ~TPTTJ...J.J() RrTnOYU'R~UYT' fA upnp"l ')0 "\IfUU (UPTT{'\f"'.....Pflf"'TOPUU1\ TH~·..nPTT lX·'HIfPnpUf.fPM) R 
.. j. ~ j.' J. r ~ - - .1' / 

np06F1pKH npHJlHBalOT no 5 xanens 0,06 %-HOro pacrnopa cepHOKHCJIOro narpns H 

20 
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euie p8.3 BCrpllXHBaIOT. 113MepliIOT OnTHqecKYIO nnOTHOCTh pacrsopoa B KIO

serax IIIHpHHOH 10 MM npa .L\nHHe sonast 540 HM (cserodranarp NQ6 <l>3K- 56) OT

HOCHTenhHO BO.L\bI. Bpeas OT .L\06aBneHHlI COCTaBHoro peaxrnaa no H3MepeHHlI on

Tl1qeCKOH nnOTHOCTH ,nnH scex npo6 .L\On){(HO 6hITb o,nHHaKOBhIM. Ozmoapesrenno C 

aH8.nH3HpyeMoH npofioii npOBO.L\lIT H3MepeHHlI OnTHqeCKOH nnOTHOCTH HyJlCBOH 

npofisr, ,nnll xero 5 MJI rrornorarensaoro pacrsopa aHlL1H3HpYJOT aHanOrH'IHO npo

6aM. 3HaqCHHe OnTHqeCKOH nnOTHOCTH nynesoro pacrsopa .L\On){(HO 6hIThHe 60nee 

0,01. KOnH'IeCTBO ,nByOKHCH 8.30Ta B npo6ax HaXOJ\HT no KanH6pOBOqHoMy rpadiaxy 

no P8.3HOCTH pesynsraroa H3MepeHHH OnTHqeCKOH nnOTHOCTH pacrsopoa npofiu H 

nynesoro. 

Ilpa orfiope.rrpof B CT HXnOMeIQalOT B crexnaansre npofiapxa H 3anHBalOT 6 Mn 

nacrannapoaanaoii BO.L\hI. Ilyrev HeCKonbKHX nPoKa'lHBaHHH npa nOMOIl\H pesnao

BOH rpyura nepeBOJ\HT npo6y B pacrsop. Tpyfixy yzranaror,a H3npofiapxa Or6HpaIOT 

5 Mn pacrsopa .L\nll ananma. AHanH3HpYIOT, KaK YK8.3aHO ssnue. 

Ilpa aaanase cpenaecyro-mux npo6 COp6IIHOHHhIe rpy6KH nOMeIQalOT B CTaKaH

lfHKH, coztepxamae 50 MJI ,nHcTHnnHpoBaHHoH BO,nbI. C nOMO~hlO pe3HHoBoH rpyum 

npo6y nepesonsr Bpacrsop, oT6HpalOT 5 Mn pacrsopa Bnpofinpxy H aHanH3HpYJOT, 
3KaK YK8.3aHO BbIIIIe. KOHQeHrp8.IIHIO NO, N02, Mr/HM pacc-urrsraaror no $oPMYne: 

C= M*6 
(6)Qo *a' 

rzte M - KOnHqeCTBO NO, N02, HaH,neHHoe Ba Mn npofist, B311TOH .L\nll ananasa, 

MKr; 6 - 06~HH 06'beM npofisr, Mn; a - 06'beM npofisr, B3l1TOH ,nnll aaanasa, Mn; Qo 

- 06'beMrrpofisr B03.L\Yxa, npHBe,neHHbIHK HopManhHhIM ycnosaau, an.
 

BenHqHHY $aKTHlfeCKOro BhI6poca(ric) paCCqHTbIBalOT no $oPMYne (1).
 

Ilpoassonarenssocrs HCToqHHKa BhI6poCOB B arvocqiepy H anaxeaae JUU3 38..L\aIOT


cs rrpenonasarenev.
 

KAJH1EPOBOlJ:HhIH: rPA<1>I1K 

,lJ,.rrH nocrpoenas KanH6pOBOqHOrO rpaqmxa roronsr cepmo cTaH,napTHhlx pac

TBOpOB B MepHhIX xonfiax eMKOCTblO 50 Mn cornacao Ta6nHIIe3. 

,lJ,n1l nparoroaneans IIIK8.nhI craanapros oT6HpalOT B'npo6HpKH no 5 Mn Ka){(,no

ro crannapraoro pacrsopa H nposonsr ace onepauaa COmaCHO XO.nY aHaJIH3a. Ka
TJYfhT"'lr'llnr'lllTTTT Tn ~..",hT,"T!" "''T'T'''l#''llf'T'T' TTr'Il ",no.TTTTT:r TT""I:r·r"" TT"I'fT T>T TTTT:r",nCtoTTTTT T n 0"\0..,,, '''T 'T"r'l'T"CIo"' ~r~&J-...- r ':t'·"· r~"'" ...., t"' H , ~ _ .. &_ ~ t"'---.) ~ ..~ &

H3MepeHHH 3-5 IIIKaJI. 
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Ta6JI. 3. PaCTBOpbI AJUI rrpHfOTOBJIeHliJI WKaJIbI CTaH):IapTOB rrpH orrpe):leJIeHHH NOx 

paCTBOPFFHOMep CTaH):IapTHoro pacTBopaI 
5 I 

- 1 22 .":4 I~ ! 6 I 7tlIMcTaH-TI I 3 6 8 -+-----+--

LlapTIlbiM pacrnop I I 
' (1 MKTIMJI), MJI I I ~__J 

'---------"-----.L-'-.-----l 

I 1l0rJIOTHTeJIbHbIH ~o 50 MJI B Ka)l():Ij1O KOJI6y 

~ paCTBOp, MJI 

I COOTBeTCTByeT 0,1 

, conepxamno Llll-
I OKCIILla 330Ta B 5 

i MJI cranaapraoro 

I pacrsopa, MKf 

IOKCHLI330Ta B 5 i U,UOJ 

I MJI cranaapraoro I 
i pacrsopa, MKf 

,I 

2,01,0 

0,65 1,5 I 

I !i , 

0,520,390,260,13I 

IOO:'2~ I 0,6 1 0,8 

I -I' I
I 

+--- I -----j 

I 

OT06paHHbIe npotiua repMeTH'iHOH ynaxosxe H B TeMHOTe coxpaamorcs O):lH)'
 

He):leJIIO, B XOJIO):lHJIbHHKe - TpHnenenu,
 

TIO):lroToBKa CT K orfiopy - CM. MeTO,ll,HKy onpenenenas ,ll,ByOKHCH cepsr (TXM
 

cnocofi), 

3.3. OTIPE~EJlEllliE MOHOOKCM,UA yrJlEPO):{A 

Onpeneneane xonnearpauaa MOI:lOOKCH):Ia yrnepona (CO) B uacrosmee BpeMjj 

rrOBceMeCTHO oCYII\eCTBJIlIeTCjj rasoxpoaarorpadmvecxa« cnocooox. TIPH 3TOM B03

MO)l(Hbl,aBa sapnatrra: nyresr XIIMH'IeCKoronpeapanreaas MOHOOKCH,ll,a yrnepozta B 

MeTaH H ,l:\eTeKTHpoBaHHeM nocnennero Cnovonmo ~; rtyreu nenocpencrnen

noro ):IeTeKTHpOBaHHjj CO Cnovontsro xaraposrerpa. B rtepsov cnyxae orrpenene

HHIO CO MelliaeT npacyrcrsne B rase yrJIeKHCJIoro rasa (C02) , Iloarosry uenecoofi

paauee npa aaannse HCrrOJIb30BaTb BTOPOH MeTOll. OT60p npof rasa, conepxamero 

CO, nposonxr rryrev rrporsrasauas ero rrOTOKa sepes COP6l(HOHHylO Tpy6Ky ):IHa

MeTpOM 4-6 MM,3arrOJIHeHH)'1O l(eOJIHTOM MapKH NaY (!ppaKl(Hli 0,6-1,0 MM), MO):lH

!pHUHpoBaHHoro pacrsopou HHTpaTa cepe6pa (AgN03), TIPHB3aHMo):lelfcTBHH CO C 

HHTpaTOM cepe6pa 06p33yeTcli KOMrrJIeKCHOe COe):lHHeHHe, JIerKO paanaraioureecs na 

I1I:XO,Ll,Hble aeuiecrsa npa rexneparype LUU-L)U L. 
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Qepe3 COp6l(HOHH)'1O Tpy6Ky nponycxator rrOTOK 3arp1l3HeHHoro soanyxa 

o6beMOM He MeHbwe 5-] °JIC06'beMHOlt CKOpOCTblO 0,2-0,4 n!MHH. 

,l],anee COp6l(HOHHYIO rpytixy noncoemmsior K xpany ):I03aTOpa xpoxrarorparpa, 

HarpeBalOT .no 250°C, BBOMT rrOTOK reJIHlI, KOTOpbIlt BMeCTe C):IeCOp6HpOBaHHbIM 

npa :nOM CO nocrynaer B xpoaarorpadsrsecxyro KOJIOHKy ):IJIHHOlt 2 M, ):IHaMeTpoM 

3 MM,3arrOJIHeHHylO caX. 
Karrafiposaane npmiopa senyr a6COJIIOTHbIM cnocofiov. 

3.4.0TIPE,nEJlEHHE BECOBOH KO~HTPAUl1HTIbIJIM 
I, 
I. 

nPHHL(MIl H XAPAKTEPHCTHKA METO)J,A 

3arrbIJIeHHOCTb B03):1yxa orrpenensior no npnsecy, rronyaennosry rrOCJIe acna

pauaa B03L1)'Xa xepes a3P030JIbHhlll!pHJIbTp. 

MeTO):l pexosreunyerca ):IJIjj orrpenenenna pa30BbIX H Cpe):lHecyTo'lHbIX KOHl(eH

rpauaii. qYBcTBHTeJIbHOCTb onpenenenaa 0,2 Mr rrbIJIH B npofie. 

~Harra30H H3MeplieMblxKOHl(eHTpaQHlt 0,1-10 Mr/M
3

npa crfiope rrpofisr sosnyxa 

~ 

'-M.
3

OTEOPfiPOE I 

,l],JIli onpenenenaa Pa30BOH KOHl(eHTpal(HH rrbIJIH HccJIe):lyeMblll B03):1yX nporarn


BalOT -repea !pHJIhTP AI1>A-- BTI - 20 co CKOPOCThlO,nO 50 JI/MHH. I1>HJIBTprrepe):l OT


60pOM npof ):IOJI)I(eH 6hITh):IOBe):leH ):10 nocrosunoro seca (BbI):Iep)l(HBaeTCjj 2 xaca B
 

rrOMeII\eHHH, rne rrpOH3BO):lHTCjj B3BeIlIHBaHHe).
 

,l],JI1i orrpe):leJIeHHlI cpe):lHecyTo'lHoll KOHQeHTpal(HH rrhIJIH HCCJIe):lyeMbIH B03):1yX
 

I 
Inporsrnsaior -repes O):\HH H TOT )I(e !pHJIhTp H3 TKaHH I1>TIn - 15 6 paa rro 20 MHH C
 

TOlt )I(e CKOpOCThlO, 'ITOH npn orfiope Pa30BhlX npofi, sepes pasnue rrpovexyrxa
 
i',

BpeMeHH.
 
CpOKxpaaenas oTo6paHHhlx rrpo6 B repMeTH'IHOH ynaxoaxe HeorpaHH'IeH.
 

XO)J. AHNIH3A 

nOCJIe orfiopa rrp06hI !pHJIhTp, CJIO)l(eHHbIll B'IeTBepO 3arrhIJIeHHOH rroBepxHOCThlO
 

BHYTPh, He MeHeexaca Bbl):\ep)l(HBalOT B noaemeaaa, rne npOBO,nMJIOCh nepsoe
 

B3BeIIIHBaHHe, H nosonsr ):10 nOCTOllHHorOBeca. 

ECJIH OT60p nsrna npOBO):lHJICli npa OTHOCHTeJIbHOH BJIa)l(IlOCTH B03):1yxa oxono 

100%, TO !pHJIhTp He06xo):lHMO nOMeCTHTb B 3KCHKaTOp CrrJIaBJIeHhlM XJIOpHCThlM
 
u
 

KaJIhUHeM ua 2 'Jaca.HJI}\ B CYIIIRJIhHhlH lllKa!p CTeMnepaTYPoH 40-50 C na 30-50
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MHH, a 3aTeM 40-50 MHH BbI.[(eplKHBaTb a YCJIOBHllX KOMHaTHOH resmepatypsr 
H BJImKHOCTH. 

KOJIJi4eCTBO nsina onpenenaior no PaJliOCTH seca nOCJIe H.[(O nporxraaaaaa aaa

nasapyeuoro B03.L\Yxa. Pacser KOHueHTpaUHH nsrna C (Mr/HM3) npoH3BO.[(HTCll no 

<j>opMyJIe: 

c=m 
V' o (7) 

rzte m - KOJIH4eCTBO nsrmr, HaH.[(eHHoe B npofie, Mr; Vo - 06'beM nporsnyroro
 

aosztyxa, HJI (DoC, 760 MM Hg).
 

ITPH Heo6xo.[(HMOCTH nansneriurero HCnOJIb30BaHHll <j>HJIbTPbl nOCJIe secosoro 

aHaJIH3a aKKYpaTHo BKJIa.[(bIBaIOT C noaouu-o nannera B TOT )Ke naxer, B rcOTOpOM 

OHH HaxO.[(HJIHCb .[(0 orfiopa npofiu H nepenaror .[(JUI XHMWIecKoro aHaJIH3a. 

fIaKeTHKH .[(OJllKHbI 6bITb BJIOlKeHbI B nOJIH3THJIeHOBbIe MeIII04KH, na xoropsre 

HaHeceHbI CJIe.[(YI0111He .[(aHHbIe: HaHMeHoBaHHe H HOMep ropozta, HOMep <j>HJIbTpa H 

nYHKTa, nara H BpeMll orfiopa, Ha4aJIbHbIH H KOHe4HhIH sec <j>HJIbTPa, CKoP9c Tb ac

nHpaUHH, rexmeparypa H aTMoc<j>epHoe .[(aBJIeHHe BO BpeMJI orfiopa npofisr. 

4. )KCIIPECC-METO~ OIIPE~JIEHIDl3Arpj{3ID1IOIl{l1X BEIl{ECTB 

B B03,llYXE 

3rccnpecc - MeTO.[( onpezteneaas KOHueHTPaUHH aarpasnarousrx aemecrs 

npHMeHlleTcll, B OCHOBHOM, .[(JIll KOHTPOJUI xasecrsa B0311yxa pa60'ieH 30HbI, 

penxo na HCT04HHKax BbI6poCOB B arvocqiepy, 3KcnpeccHble MeTO.[(bI aHaJIH3a 

n03BOJIllIOT npoBo.[(HTb onpenenenaa KOlI.QeIlTpaUHH TOKCH'iHhIX seutecra B 

B03.[(yxe npocrsnar npHeMaMH H nOJIY'laTh pe3YJIbTaTbI 6bICTPO, nenocpen

CTBeHHO aa MeCTe orfiopa npofisr. 3TH MeTO.[(bI BalKHbl He TOJIhKO npa 

aaanme ·npOH3BO.[(CTBeHHoH sosnymnoa cpezrsr, HO MOryT CJIYX(HTb oneparns

HbIM cpe.[(CTBOM KOHTPOJIll aTMoc<j>epbI B npouecce H3Y4eHHll xapaxrepa 

H 30HbI pacnpocrpanenas Bpe.[(HbIX npOMbIIIIJIeHHbIX BbI6poCOB. 

3KcnpeCCHbIe MCTO.[(bI, KaK H 60JIbIIIHHCTBO 06bI4HbIX 

B03.[(yllIHOH cpensr - KOJIOpHMeTPH4eCKHe. B OCHOBe Ka)K,lJ,oro 

UBeTHaJI peaxuas, nporexarouraa B pa3JIH4HbIX cpeztax 

peaKTHBHOH 6yMare HJlH TBep.[(bIX COp6eHTaX (06bI'iHO na 

nperHHpOBaHHOM paCTBopOM peareura), 

MeTO.[(OB aHaJIH3a 

H3 HHX JIe)KHT 

B pacrsopax, na 

CHJIHKareJIe, HM

3KcnpeCCHbIe MeTO.[(bl B 3aBHCHMOCTH OT npHHUHnOB, nOJIOlKeHHblX B 

HX OCHOBy, H OT TeXHHKH . onpe.L\eJIeHHll .L\cmlTClI na TpH rpynnu: 
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1) KOJIOpHMeTpHll pacrsopos no CTaH.I\apTHbIM IIIKaJIaM; 

2) KOJIopHMeTPHll C npHMeHeHHeM peaKTHBHOH 6yMarn; 

3) JIHHeMHO - KOJIOpHCTH4ecKHH MeTO.[(, OCHOBaHHbIH na npHMeHeHHH HH,lUiKa

TOpHbIX Tpy60K. 

JIHHeHHO-KOJIOpHCTH'ieCKHM MeTO):\ (JIKM) OCHOBaH aa nOJIY4eHl-m oxpa

meanoro CJIOll HH,L\HKaTopHoro nopourxa. ,lVIHHa oxpanrenaoro CJIOJI nponop

UHOHaJIbHa KOHueHTpaUHH HCCJIe,L\yeMoro seuiecrsa B <j>HKcHpoBaHHoM 06'beMe 

B03,L\yxa, nporsrnsaeaoro sepes HJ:!,L\HKaTopHYJO rpytixy (HT). 

OCHOBHbIMH npeaaymecraava ,L\aHHOro MeTO,L\a llBJIllJOTCll:

1) 6bIcTPOTa nposenesaa aHaJIH3a H IIOJIyqeHHe pe3YJIbTaTOB uenocpencrseaao 

B MeCTe orfiopa npo6bI nosnyxa; 

2) npocrora MeTo):\a H annaparypsi, 4TO n03BOJIJIeT nposoznrn, aHaJIH3 JIHuaM, 

He RMelOllJHM CneUHaJIbHOM no):\rOTOBKH; 

3) MaJIaJI Macca, KOMIlaKTHOCTb H HH3KaJI CTOHMOCTh annaparypsr; 

4) He rpefiyercx perynaposxa H HaCTPOHKa annaparypsr nepen npOBe,L\eHHeM 

amUlH30B; 

5) He rpefiyrorcs HCTO'iHHKH 3JIeKTpH4ecrcoH H TenJIOBOH 3Heprnu. 

Hapsny C 3THMH npeHMYllJeCTBaMH JIKM HMeeT H cepsesasre HeilOCTaT

KH. 3TO, B OCHOBHOM, BbICOKaJI norpenmocri, MeTo.[(a (25 - 35 %) H Y3KaJI 06

JIaCTh npavenenaa. 

Ho, HeCMOTpll na 3TH HC,L\OCTaTKH, npasreaemre JIKM ocofienuo 3<j><j>CK

THBHO ,L\JIll axcnpeccaoro KOHTpOJIli TOKCH4HhIX H aapsrsoonacnsrx seinecrs B 

asapuaasrx cnryanaax, npa rrpOBe,L\eHHH CBap04HbiX pa60T B rasoonacasrx 

MeCTax, ,L\JIll KOHTPOJIll repMeTH'iHOCTH 060py.[(OBaHHll: H nOHCKa HenOJIa,L\OK. 

KaK yxe 6blJIO OTMe4eHO, CYTblO JIHHeHHO-KOJIOpHCTH4eCKoro MCTO,L\a 

asnxercs OKpaIIIHBaHHe HH,L\HKaTopHoro noponrxa B HH):\HKaTopHOH rpytise, npn 

3TOM .L\JIHHa oxparueanoro CJIOll 3aBHCHT OT KOHueHTpaIlHH onpeztenaesioro 

aeuiecrsa. B HH,L\HKaTOpHOM nopomxe npOHCXO.[(HT peaxuas MelK,L\y HCCJIC

,L\yeMbIM BellleCTBOM H uaeropearenrore, HaHeceHHhIM aa sepua HOCHTeJISI C 

06paJOBaHHeM oxpauiennoro nponyxra. He06xo,L\HMbIMH YCJIOBHllMH B03MOlKHO

CTH onpezteneaas KOHueHTpaUHH senrecraa B B03,L\yxe no .[(JIHHe H3MeHHBillero 

oxpacxy CJIOll HH,L\HKaTopHoro nopounca S1BJlllIOTCll: KOHTpaCTHOCTb H HHTeHCH

HOCTb OKpaCKH npn MHHHMaJIbHbIX onpezrenseasrx KOHueHTPaUHSlX, .[(OCTaT04HaJI 

,L\JIHHa ospaurennoro CJIOll H 'ieTKall rpaanua pasnena OKpaCOK, .[(JIHHa oxpa

uremroro CJIOli ,L\OJI)I(lla YBeJIH4HBaThCll C pOCTOM KOHl{CHTpau.HH onpeaenseno

ro seutecrsa. 
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, ' 

)VUI. OCyI.I(CCTBJICHHJI. axcnpecc - [lfaJIli3a HCnOJIb3YIOT ra30aHaJIH3aTO

psr, COCTOJl.I.I(HC 1f3 B03,LlyX03a6opHoro ycrpoticrsa H KOMnJICKTa HH,LlHKaTOpHhIX 

Cpe,LlCTB (KI1C). 

K B03.L\YX03a60pHhIM YCTpoikTBaM npC,Ll'bJl.BJIJl.IOTCJI. CJIC,LlyIOI.I(HC Tpc60BaHHJI.: 

OHH .n;OJI)KHhI 06ccnC'IHBaTh orfop npof B03.L\yxa C HC60JIhillOH nOrpCIllHOCThJ() 

( ± 5%), 6bITh rCpMCTH'IHhIMH, npocrsraa B 3KCnJIyaTaIJ,HIf, nopTaTHBHhIMH, a 

OKOH'IaHHC BpCMCHH npocachlBaHHJI. .L\OmKHO 6hITh 'ICTKO onpC,LlCJICHO. KI1C 

06hI'IHO BKJIIO'IaCT B cc6J1. caMH I1T C HaHcccHHOH aa HHX WKaJIOH (mxana 

MO)KCT npHJIaraThCJI. OT,LlCJIhHO, aa HCH yxassrnaercs 06'bCM orfiapaeaoro B03

,Llyxa)), a TaK)Kc· <PHJIhTpYlOm:HC Tpy6KH ,LlJIlI. yCTpaHCHIDl MCWaJOID:HX KOMno


HCHTOB.
 

ra30aHaJIlf3aTOp XHMH'ICCKHH rx - 4 COCTOHT H3 acnHpal\l.foHHoro ycrpoiicr

sa AM - 3 H rCpMCTH'l.HhIX I1T (70 - 125 MM), na KOTOphIX HaHCCCHa WKaJIa 

,LlJIJI. onpC.L\CJICHHJI. KOHIJ,CHTpa1um 3B H KOJIH'ICCTBO XO.L\OB acnaparopa. AM _ 3 

(ITpHJIO)KCHHC 4, pxc.S) npc.n;CTaBJIjI.CT C060H pysnoa CHJIh<POHHhIH npaoop C 

06'bCMOM onnoro XO,Lla 100 MJI. C nOM0ID:hlO rx - 4 onpC,LlCmrlOT CO, S02, 
H2S, NOx . 

TaK)Kc npHMCHJl.IOT acnaparop AM-0059 H pyqHoH Hacoc-np0600T60pHHK HTI
3M (npHJIO)KCHHC 4, pac.o - 8). 

AcnHpaTop AM-0059 

ACIIHpaTOp npC.L\cTaBJIJl.CT C060H CJJJIh<POHHhIH nacoc pysaoro ,LlCHCTBmr, pa

60TalOID:HH aa npOKa'IHBaHHc soanyxa sa C'ICT pacspsrras npy)KHHOH npensapn

TCJIhHO czcaroro CHJIh<poHa H BbI6poca aosnyxa H3 CHJIhepoHa 'ICpe3 KJIanaH IIpH C)Ka

THH npY)KHHhI. 

rro):{rOTOBKA K PABOTE 

1.. n~OH3BCCTH BHClliHHH OCMOTp acrtnparopa H y6C.llHThCJI. B OTCyTCTBHH Mcxa

HH'ICCKHX nOBpC)K.n;CHHH. 

2.	 ITpoBCpHTh BpCMlI. paCKphITHJI. acnaparopa 6C3 Tpy6KH, MlI. 'Icro C)KaTh CHJIh

<POH H Ha)KaTh psrrar (3) (BpCMlI. pacKphlTHlI. OKOJIO 2 c). 

3. npOBCpHTh pa60Tocnoc06HoCTh HCTOt.IHHKa mfTaHHH: BCKphITh JilT, ycrano

BHTh ce B PC3HHOBhlH 06TIOpaTop (1) H BKJIIO'IHTh npaoop KHonKoH (8), IIpH 

nOM na Ta6JIo (7) ,LlOJI)KHa nOll.BHThClI 1.lH<ppa «0». 

rrOp5I):{OK PABOTbI 

I.	 BKJIJ()'IHTb rrpnfiop KHOIIKOH (8), npn 3TOM na Ta6JIo (7) nOllBHTClI IJ,H<ppa «0». 

')	 Rf'Vnl..l'rL TAT nnf..- TTt"'\lox",nn" I""lI'l"'\hT' 'T~ """.... .,"1""0 '"ll""nY""Vl'T''''t'''l''l 
-	 --r"--' -- - --r-- -----'--,-- ------- ---. ---r- ...... -- -.--~--r-.--r-.. 

3.	 BCTaBHTh I1Tno HanpaBJIeHHIO CTpCJIKI1 B rHC3,Ll0 06TJ()paTOpa (1). 

26 

4. ):(cp)Ka xopnyc (2) O,LlHOH pyKOH, npyroa C)KaTb CHJIh<POH (5) ,1.(0 <PHK


cauan ero psrsarov (3), npH 3TOM na Ta6JIo IJ,Heppa «0» 3aMHraCT.
 

5.	 Haxars YKaJaTCJIhHbIM IIaJIhll,CM aa psrsar (3), npa 3TOM Ha'IHCTClI paJ)KaTHC
 

CHJlh<poHa H aa raono (7) BMCCTO ll,H<PPhI «0» ,LlOmKHa noxsarsca IJ,H<ppa «1 »,
 
'ITO CBH.n;CTCJIhCTByCT 06 OKOH'IaHHH npOKa'IHBaHHlI. 100 CM) soanyxa H 0 TOM,
 

'ITO acnnparop roTOB K ,LlaJIhHCHWeH paoore.
 

6.	 ):(JIll npOKa'IHBaHHJI. Hc06xoJ(HMoro KOJIH'ICCTBa B03JlYxa IIOBTOplllOT n.II.4-5,
 

HC OTCOC,LlHHlI.lI. I1T, npafiop n03BOJIlICT COBCpWHTh 19 IJ,HKJIOB.
 

7.	 IloCJIC npOKa'IHBaHHlI. B03.L\yxa OTCOC.L\HHHTh JilT, onpC,I.(CJIHTh. KOHIJ,CHTpal.(HJO
 

BCID:CCTBa no IllKaJIC H cpasaars ee C Il):(K.
 

8.	 BhlKJIJ()tIHTh npnfiop KHonKoH (8). 

Hacoc-npofioorfiopmnc Hn-3M 

Hacoc COCTOHT, B OCHOBHOM, H3 UHJIHH.L\pa (3), B KOTOpOM pa3MCI.I(aCTClI. WTOK 

C nopnmev (5). POJIh ofiparuoro xnanaaa na nopume BhmOJIHlI.CT CKB03HOC OTBCp

CHIC, npHKpbITOC MaH)KCTOH, Ha)];CTOH na IllTOK H IIpH)KaTOH K IIOPillHIO npy)KHHoH. 

Ha O.L\HH H3 KOHUOB UHJIHH.l\pa HaBOpa'IHBaCTClI. xpsuuxa c <pHKcaropuM (4), yuep

lKHBalOl.I(aJ1. IllTOK B TpC6yCMoM nOJIO)KCHHH. K zrpyrosry xonuy uanannpa C nOMO

I.I(blO nCpCXO.llHOH BTyJIKH KpCnHTClI. aacaaxa (1). B nepexonnoa BTyJIKC nOMCI.I(CH 

3alIlHTHhIH narpon C COp6CHTOM. Ha HaCa,LlKC c60KY HaXO)];HTClI. 3aTO'ICHHOC OTBCp

CTHC, npC.I\Ha3Ha'ICHHOC J\JIlI 06JlaMhIBaHHlI. KOHll,OB I1T. BHyTpH HacaJ\KH nOJ\ CMOT

POBhIM OKHOM 3aKpcnJICHa KOHTpOJIhHaJI. MCM6paHa, npaxaras B03BpaTHoH npyxn

HOH K CMOTpOBOMy OKHY. IToJ\ YJlJlOTHHTCJIbHOH BryJIKOH 3aKpCnJICHa CCTKa, 3a1IlH

maromas )];CTaJIH H Y3JIhI nacoca OT a6pa3HBHhIX 'IaCTHll,. 

). 

rrOP5I):{OK PAEOTbI 

Pa60Ta aacoca OCHOBaHa na C03.llaHHIf paJpC)f(CHHlI. B IJ,HJIHHJ\PC npa nepeae

IIlCHHH WTOKa H 3anOJIHCHHlI. IJ,HJlHH.llpa HCCJIC.llYCMhIM B03J\YXOM. Hacoc npaaonar B 

pafioxee COCTOllHHC BbITlI.rHBaHHCM UITOKa H3 HCXO.L\HOro nOJIO)f(CHHlI.. Ilpa 3TOM 

WTOK epHKcHpyeTclI na n03HIJ,HlIX «50» H «100», 'ITO COOTBCTCTByCT npocacuaaaaio 

50 H 100 CM) soanyxa. ITPH C03,QaHHH Pa3pe)KCHHlI. B UHJII-IH.llpC cpatiarsisaer CHr

HaJIhHOC yCTpOHCTBO - KOHTpOJlhHalI. MCM6paHa nporafiaercs H H3 CMOTpOBOro OKHa 

nponanaer H306pa)KCHHC 'IepHOH TO'IKH, KOTOpOC BHOBh !10ll.BJIlI.CTClI. nOCJIC OKOH'Ia

HHlI. npocacusaaas. ITcpC,Ll BBC,QCHHCM IIITOKa B l(HJIHH.llP ero rrOBOpa'IHBaIOT aa 90 

rpaztycos, npa 3TOM soszryx BbIXO.llHT 'ICpC3 06paTHhIH KJIanaH. 
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IToCJIe npOKaQIiBaHIDl B03Ayxa OTCOeLlHIDIIOT I1T,onpenenmor KOHl\eHTpa

l\HIO sentecrna no lIIKaJIe H cpaBHHBalOT ee c IT,IlK. 

.nllli onpenenenas KOHu;eHTpaUHH 38 IiCnOJIb3YlOT 3aBliCHMOCTb 

Co= K·L. (8) 

Ilpoaeneane 3Kcnpecc-aHaJIH3a BKJIIQ'IaeT B ce6S1 CJIeAylQlll,He oneparraa: 
1) pa3repMen1.3al.l,HSI I1T; 

2) BbI60p IllKaJIbI H o6'beMa soaayxa, Heo6xo,lUiMoro AID! np0BeLlCHIDl ananaaa;
 
3) npocacsraasne aaanasnpyevon, B03.Ll)'Xa QCPC3 I1T;
 

4) onpenenenne KOHl\eHTpal\HIi 3B;
 

5) cpaBHcFlHc KOHIJ;eHTpal\JlH BemCCTBa C ll):(KP3. 
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npHJlOJKeHHe 3 

HOpMaTlfBbI nw 3arpH3HRIOIWIX BemeCTB B aTMoc$epe 

BemeCTBO nw 
M.p., 

Mr/M3 

ruix 
C.C., 

Mr/M3 

nwP3 

Mr/M
3 

Knacc 

OnaCHOCTIi 

A30Ta AHOK

CH,!J, 

0.20 0.04 5 2 

A30ra OKCH)J. 0,40 0,06 - 3 

AMMHaK 0,40 0,04 20 4 

Cepsr 

)),HOKCH)), 

0.5 0.05 10 3 

Yrnepona OK

CH,ll 

5,0 3,0 20 4 

Bssemeaasre 

semecrsa 

0,50 0,05 - 3 

EeH3(a)IIHpeH - 0,000001 - 1 

TOJIYoJl 0,6 . 50 3 

CepoBo,!J,°P°)), 0.008 - 10 2 
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PRC. 5. XRMHQeCKHH ra:30aHaJIH3aTOp AM-3 (rX-IOO): 

a - paspes no B03.!l)'X03a60pHoti sacra; 6 - 06lI\lfli BH.!l; 

I --llHCTaHllHOHHble uenosxa, OrpaHHqHBaJOlI\lIe xon Mexa;
 
2 - npysorau, Y.llepll<HBaJOII.{He Mex;
 
3 - pe3HHORbJii MCX;
 

4- BbIIIyCKHOii KJIamlH;
 

5- rrpoyIIIHHa.llJIJI o1'JlaMbIBaHHllKOHI.\OB 1IH)lIlKaTopHoli Tpy6KII; 

6- MyH.llIIITyK C pesaaosoa IIIail50li, lIBJIllIOII.{eiicli rHe3.ll0M .llJIli BCTaBKII IIH.llIIKaTOpHoli 
rpy6KII . 

JA ~nQA 

~. 

--. 
PHC. 6. ACIlHpaTOp AM-0059: I - ofirtoparop; 2 - xoprryc; 3 - CllyCKO

BOH psr-rar; 4 - pyKoJlTKa; 5 - CHJThQ>OH; 6 - OCHoBaHMe; 7 - )f(H.llKOCTHO
KpHCTaJIJIH4eCKHH HH.llHKaTOp; 8 - KHOIlKa 

32 

I 

PHC. 7. BHellIHlrn BH,n: Hacoca-npo6ooT6opHHKa HIl-3M: 
I - nacanxa; 2 - nepexonaas BTYJIKa; 3 - I(HnHHAP; 4 - xpsnnxa; 5 -llITOK 

I· 

.. , 

~---+~ ! 

1· 
i 
i 
(, 

PRC. 8. Cxejaa coe,n:RHeHIDITpy6oK CHacocoM-npo600T6opHHKOM HIT-3M: 
1 - Q>HJIhTpYlOill<UI Tpy6Ka;2 - nepexonrrsra nrnaar; 3 - HH,n:HKaTOpH<UI 

rpyfixa; 4 - Hacoc 

33 
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