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[lpeaucnoBue

Llenn u npuHuMnel ctTaHgapTusauum B Poccumnckon PeagepaumyctaHoBneHbl PegepanbHbIM 3aKOHOM OT
27 nekabpsa 2002 r. Ne 184-03 «O TexHUYeCcKOM perynmupoBaHiun», a npaBuna npMMmeHeHuns HauMoHanbHbIX
ctaHgapTtoB Poccunckon egepaunmm — OCT P 1.0—2004 «CtaHaapTusaunsa B Poccunckon depgepanmn.
OCHOBHbIE MNONOXEHUAY

CBeneHNnAa o ctaHaapTe

1 NMOAIrOTOBJIEH OTKpbITEIM akuMoHEepPHbIM 0bLLEeCTBOM «Hay4HO-UccneaoBaTENLCKUN LLEHTP KOHT-
pona u anarHocTukn TexHmndeckmnx cuctem» (OAO « HU K » ) Ha ocHoBe CODCTBEHHOIC ayTEHTUYHOTO NepPeBo-
OacrtaHgapTa, yKasaHHOro B nyHKTe 4

2 BHECEH TexHun4yeckum komuteToM no ctaHaapTmnsaunm TK457 «KadvecTso Bosgyxa»

3 YTBEPXXOEH W BBEAEH B JEWNCTBUWE MMpukasom PenepansHOro areHTcTsa o TEXHNYECKOMY
perynupoBaHuio U MeTponiornn ot 27 aekadpsa 2007 r. Ne 592-ct

4 Hactodawun ctaHgapT naeHtudeH mexayHapogHomy ctadHgapty MCO 12884:2000 «Bosgyx atmoc-
hbepHbin. OnpeageneHne obLeroc cogepxaHnst NONULMKINYECKUX apoMaTUYecKnX yrineBoaopoaoB (B raszoob-
DA3HOM COCTOSIHUM WU B BUAE TBepAblX B3BelWleHHbIX 4YacTtuu). Ot6op npod Ha unbTp U copbeHT c
nocneaywowmm aHanmMsoMm MeToaoM XpomaTto-macc-cnektpometpum». (ISO 12884:2000 «Ambient air —
Determination of total (gas and particle phase) polycyclic aromatic hydrocarbons — Collection on
sorbent-backed filters with gas chromatographic/mass spectrometric analyses»).

[Tpy NpUMeHeHNN HaCTOSALLEro cTaHaapTa pekoMeHayeTcsl UICNONb30BaTb BMECTO CChINMOYHbBIX MeXayHa-
POAHBIX CTaHOAPTOB COOTBETCTBYIOLWME UM HALWUOHaNbHLIE CTaHAApPThl, CBeAdeHUA O KOTOPbIX NpuBedeHs! B
OONONHUTENBHOM NPpUNoXeHun F

5 BBEAEH BINEPBbIE

ViIHgbopmayust 06 U3MEHEeHUSIX K HacmosuwemMy cmaHOapmy nybniukyemcs 8 €Xe200H0 U30agaeMoM
UHpOpMalUOHHOM yKa3amerne «HaluuoHanbHbie cmaHoapmhbi», a meKkcm U3MeHeHUU U INorpasoK — 8 eXXeMe-
CAYHO U30asaeMbiX UHPOPMaUUOHHbLIX yKalzamensx « HayuoHanbHbele cmaHOapmeiy. B cniydyae nepecmompa
(3aMeHbl) Ui OMMeHbI Hacmosauw,e20 cmaHOapma coomeemcemesyrouiee yeeoomreHue byoem ornybnukosaHo
8 eXXeMeCSAYHO u3dasaeMoM UHOpMalUlUOHHOM yKa3amerne «HauuoHanbHble cmaHoapmebi». Coomeemcem-
syroujasi UHgbopmMmauus, yeeOoMIIeHUe U meKcmabl pa3Meljaromces makxe 8 UHpopMalylUoHHOU cucmeme obuye-
20 r1o/1b308aHUss — Ha ohuuyuanbHoM caume PedepaiibHo20 azeHmemea o mexHU4eCKoMy peaynupogaHuro
U Memporsio2uu 8 cemu ViHmepHem

© CtaHgaptuHdopm, 2008

HacTtoawumn ctaHaapT He MoXeT ObITb NOMHOCTLIO UMM YacTUYHO BOCTNIPOU3BEAEH, TUPaXXNPOBaH U pac-
MpocTpaHeH B KayecTBe oduumanbHoro nsgaHmsa 6es paspeweHns PegepanbHOro areHTcTBa Mo TeEXHNYECKO-
MY PerynmpoBaHuo U MeTPOoorum
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BBenoeHue

HacTodawmn ctaHgapT NpUMeHdeTCcd K Monuuuknuiyeckum apomatudeckum yrnesogopogam (IMAY),
COCTOSALLNM N3 ABYX 1 Bonee KOHAEHCUPOBaHHbIX apoMaTmnyecknx koney,. OH He NPUMEHUM K NonudeHnnam 1
OPYrMM coeaMHEeHUAM, COCTOALLIMM U3 HEKOHAEHCUPOBaHHLIX apoMaTideckmnx konew. Hekotopekle NAY cuynTa-
I0TCA NoTeHUuuanbHbIMKU KaHueporeHamu ana Jdenoseka. NAY nonapgatot B atmocgepy, npexae Bcero, B
pe3ynbTaTe CropaHna opraHUYecKoro UCKonaemoro Tonnuea 1 apesecuHbl. OBLIMHO MaccoBas KOHLUEHTpaLUS
[TAY, coCcTOoALWMX N3 ABYX UNU TpEX apoMaTUYeCKUX Korel, B aTMOCepHOM BO3ayXe BUYepTe ropoga cocTaBns-
eT OT JEeCATU [0 HECKONbKUX COTEH HaHOrpamMMoB Ha Kybudeckuin meTp (Hr/m3); ana MNAY ¢ 6onee cnoXxHon
CTPYKTYPOW (COCTOSILLNX U3 YeTbipex 1 Bonee Konew), Kak NpaBuno, oHa cocTaBndaAeT He Boee HEeCKONbKUX
HaHOrpPaMMOoB Ha Kybuveckui meTp. laBneHune HacblilweHHbIX napoB [NAY npu temnepaTtype 25 °C cocTaBndaeT
oT 102 k[Ma go meHee, Yem 10~ 13 kMa. MAY c gaBneHuem HacblleHHoro napa, npesbiwatowim 108 klMa, MoryT
ObITb pacnpeaeneHsl Mexay rasoBon 1 TBepaocn gpazamuy B 3aBUCUMOCTU OT TeMMNepaTypbl U BaXXHOCTUN OKPY-
Xatowen cpeabl, Tuna 1 cogepxaHud NAY 1 aspo30fbHBIX YAacTUL, a Takke OT BpeMeHM HaxoxaeHus [1AY B
aTmocdepHoM Bo3ayxe. MNAY, B ocobeHHOCTN ¢ gaBneHneM HacbllweHHoro napa 6onee 10-8 klMa, MetoT TeH-
OeHUMo yneTydmBaTtbesl ¢ uUnbTpa BO BpeMa oTbopa npod. lNostomy ana adpdpektuBHOro otbopa npob
MCMoNb3yT NOBYLWKY Anda napoB. [Onsa MAY ¢ aaBneHnem HacbilweHHoro napa 6onee 10~° klMa pasaenbHbIn
aHanns3 punbTpa ncopbeHTa He oTpaXaeT UX peanbHOro pacnpeaeneHnsa Mexay rasoBonn Teepaon pasammne
aTMocpepHOM BO3AyXe Npu oObLIYHON TEMNepaType OKpyKatoLen cpeabl N3-3a ynetydymBaHua coegmHeHN C
dounbeTpa.

IV
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HAUUWOHANBbHBILU CTAHOAPT POCCUUCKOWNW OGEOLEPAUUNMN

BO3AYX ATMOC®EPHbIN

OnpeaeneHue obLero coaepXXaHusa NONMULUKIUYECKUX apoOMaTUYeCKUX YyrneBoaoponoB
(B ra3oo6pa3HOM COCTOSIHUU U B BUAE TBepAblX B3BELUEeHHbIX YacTul).
OT60p Npob Ha bUNbTP N COPOEHT ¢ NnocneayrLUM aHaNMU3oOM
MeTO40M XpPOMaTO-MacC-CMeKTpoMeTpuu

Ambient air. Determination of total (gas and particle phase) polycyclic aromatic hydrocarbons.
Collection on sorbent-backed filters with gas chromatographic/mass spectrometric analyses

[NaTta BBegeHna — 2008—10—01

1 ObnacTtb NpUMeHeHus

HacTosawmnni ctaHaapT ycTaHaBnmMBaeT TpeboBaHUA K 0TOOPY, NOAroTOBKE M aHann3y npod Ha cogepKa-
HUe nonuuuknndecknx apomatmndeckmux yrnesogopoaos (INAY) B atmocgpepHoM Bosayxe. CTaHaAapT NPpUMeHS-
0T Anga ot6opa npob MNMAY B razcobpasHOM COCTOSIHUU U B BUAE TBepAbIX YacTuL, 1 onpeaeneHnsa nx obLero
cogepxaHusa. MeToq no3sondeT NpoBoanTb 0TOop BonbLMx no obbemy npod Bo3ayxa (Ao 350 m3) c noMoLbto
Hacoca AocTaTo4HO BbiCOKoW npounssoautensHocTh (0T 100 go 250 n/muH) n obHapyxumeaTts [MAY Ha ypoBHe
MaccoBoW KoHUeHTpauun 0,05 Hr/m3 nnn meHee. MeTopg 6bin nogTBep)KAeH ANA NPOAOIKUTENBHOCTU 0TOOpPA
npob 0o 24 u.

Oxunagaemasi NnpeLUn3snoHHOCTb N3MepeHA NP HOpMarbHbIX YCNOBUSIX COCTaBNAET He bonee £ 25 %, a
HeonpeaeneHHoCcTb — He bonee £50 % (cMm. Tabnuuy A.1 npunoxeHus A).

B HacTosWweM cTaHaapTe onucaHbl npoueaypbl oToopa npod Bo3gyxaHa PUnbTP 1 NTOBYLLKY C COPOEHTOM
C nocneayroLmm aHanmaom Ha cogepadue NAY metoaom rasoBon XxpomMmartorpagpum ¢ Macc-CriekTpoMeTpun-
yeckm getektupoaHuem (I X-MC).

2 HopMaTuBHbIE CCbINKN

B HacTodlemM cTaHaapTe UCNOMb3oBaHbl HOPMaTUBHLIE CChINMKM Ha criegylolme MexXxayHapoaHble CTaH-
0apThbl:

MNCO 6879:1995 KayecTBO BO3ayxa. XapaKTepUCTUKNA U COOTBETCTBYIOLLME UM MOHATUA, OTHOCALLIMECH K
MeTodam NsMepeHnn KadecTBa Bo3ayxa

MCO 9169:1994 KavecTBo Bo3ayxa. OnpegeneHne xapakTepUCTUK MeTOAUK BbINONMHEHUA N3MepPeHNN

3 TepMuHbI U onpeAaeneHus

B HacTosAwemM cTaHgapTe NpUMeHeHbl criegyoLe TEPMUHbI C COOTBETCTBYIOLLMMI onpeaeneHnaMu:

3.1 adbdpekTMBHOCTL 0TOOpa Npobd E (sampling efficiency): CnocobHocTb ycTponcTea otbopa npob
ynaenmeaTtb U yaepxueaTtb [1AY.

[TpumevaHune—E, — aons, BblpaXxeHHasi B NpoOUEHTax aHanuTa, ynoBrneHHOro 1 yaepXaHHoro ycTpoNCTBOM
oTbopa npob, Korga N3BECTHOE KONMUYECTBO aHanuTa BBOAUTCS B YCTPOMUCTBO oTHopa npob n oHo pabotaeTt npu Hopmarb-
HbIX YCITOBUSIX B TEYEHUE NEPUOAA BPEMEHU, PABHOIO UMK NPEBLIWLAIDLWErND NPOAOIKUTENBHOCTL 0TOopa Npobbl, Tpebye-
MYI0 ANs npeanonaraeMoro Ncnonb3oBaHus.

U3paHune odbmumanbHoe
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3.2 AMHaMmudeckas adcpeKTUBHOCTL yaepxusaHua E_(dynamic retention efficiency): CnocobHocTb
YCTPOWUCTBA 0TOOpa npob yaepxmneatb KoHkpeTHOE [MAY, HaHeceHHOe Ha COpOEHT B BUAE pacTBopa Npu yCIo-
BUU, KOrda BO3AQyX NpoKadmBaeTcs vepes ycTpoOUCTBO 0TOOpa Npod Npn 0OLIYHBIX YCMOBUAX B TeUEeHUE nepmnoaa
BpeMeHW, paBHOIro UNU NpeBbIlaroLWero NpoACIPKNTENBHOCTL OTOOPAa NpobLI, Tpebyemyto ANa npegnonarae-
MOrO UCNONB30OBaHUS.

4 OCHOBHbLIE NONOXeHUN

4.1 OT60p npob

[1poOLI OTOMpPAaloT HENOCPEACTBEHHO U3 aTMOCEPHOro BO3ayxXa NyTemM NpoKayvku Bo3ayxa npyu Makcu-
ManbHOM pacxoge 225 n/muH (13,5 M3/4) yepes coeanHeHHble nocnegoBaTtenbHO UNLTP N NOBYLLKY A
1apoB, 3anofIHeHHY HanonHutenem us neHononuypetadHa (PUF) nnu ctnponoson/aMBUHUNOEH30MOBOW
nonumepHou cmornbl (XAD-2). INpoaomkntensHOCTb 0TOOpa NPOb MOXKET U3MEHATLCS B 3aBUCUMOCTUOT LIeNen
MOHUTOPUHIra 1 npeaenos obHapyxeHua. Obwni o6 bemM oTobpaHHOro Bo3ayxa He AoKeH npesbiwaTh 350 M3,
3a UCKITIOYEHMEM crnyYaeB, korga nepen otbopom npod Ha copdbeHThl PUF nnmn XAD-2 aobaBnatotT AenTepupo-
BaHHble aHanornlNAY nnbo apyrue noaxoasiline ctaHaapTHbIE BELLECTBA B KAYECTBE BHYTPEHHUX CTaHAapPTOB
ONs1 NPOBEPKUN 3PP EKTUBHOCTU yOEPKMBAHUA.

4.2 AHanus

[Tocne npokayky Yepes yCTpPOUCTBO 0TOOpa Npod puKCMpoBaHHOro obbemMa BO3ayXa NpoBOASAT 3KCTPaK-
Linto punbTpa BMECTE C KapTPUIKEM C COpOEHTOM B aKcTpaKTope CoKeneTta. QKCTpaKT Npodbl KOHUEHTPUPYHOT
C UCNONb30oBaHMUEM KOHUeHTpaTopa KyaepHa-Larnuwa (nnbdo apyrum atTecToBaHHbIM METOAOM); NPU HEODXO-
OUMOCTU galnbHeullee KOHLUEHTPUPpOBaHWUE NPOBOAAT B TOKE a30Ta U allMKBOTY aHaNMM3UpyT MeTOA0M XpoMa-
TO-Macc-cnekTpomMeTpun. B pesynbtate aHanmsa nonydarT obulee cogepxkaHune Kaxgoro [1AY,
Haxoasilerocs B razoobpasHoM COCTOSIHMM U B BUAE TBepAblX B3BELLUEHHbIX YacTul,

5 OrpaHunyeHna n mewarwLme BewecTBa

5.1 OrpaHuyveHun

Pasnunynble MAY nmetoT gaBneHne HacbIWeHHOro napa B wupokux npegenax (ot 1,1- 10-2 klMa ans
HadbTannHa ao 2 - 10-13 kMa ana kopoHeHa npu TemnepaTtype 25 °C). Pusnyeckmne ceoncTea HekoTopbIX MAY,
Hanbonee 4acTo NPUCYTCTBYIOWMX BaTMOCepHOM BO3ayXe, npuBeaeHnbl B Tadbnuue B.1 (npunoxeHne B).MAY
c JaBneHunemM HachlweHHoro napa 6onee 10-8 klMa npucyTcTBYOT B aTMOCchepHOM BO3yXe Kak B razoobpasHom
COCTOSIHUMN, Tak U B BUAe TBepAabixvactul. daHHbIM MeToa no3BondeT ynasnmeaTh [MAY, Haxoasilmecs B 06eunx
dpaszax. OgHakovacTs [MAY B Buae TBepabiX YacTul, B npouecce oTbopa npod MoxeT ObiTb NoTEpPsiHA C PUNbTPa
n3-3a gecopounn n ynetydmnsaHus [1]—|[8]. B neTHMe MmecsiLbl, 0CODEHHO B XXapKOM KnnumaTte, yneTy4dnBaHue ¢
dunbTpa MAY ¢ gaBneHnem HacbilweHHoro napa 6onee 107° kMa moxeT coctaBnATb 6onee 90 % [3], [8]. Mpw
TemnepaType okpyxatowen cpeabl 30 °C go 20 % BeH3(a)nupeHa n nepuneHa (QaBneHMUe HacbIWEHHOro napa
cocTaBngaeT 7 -10-19 kMa) 6bino obHapyxkeHo B noByLUKe [1]. [o3ToMy oTAeNbHbIAN aHanu3 duUnbTPa He oTpaka-
eT peanbHoe coaepxaHue NAY B Buae TBepabiX HacTuL, a aHanms ToONbKo copbeHTa He obecnevymBaeT TOYHOro
onpeaeneHna cogepxanns NAY BrazoobpasHomMm coctossHUK. CrnieaoBaTenbHO, ANS TOro, YTOObLI NONYYNUTb TOM-
Hble AaHHble 00 oblem cogepxaHun MNMAY B atmocdepHOM BO3ayxe, HEOOXoAMMO NPOBOAUTE COBMECTHYHO
aKcTpakuuo dunbTpa n copbeHTa.

[TpumeyvaHwme—Ilpn NCNonb30BaHMN HACTOSALWErO0 METOAA NPOUCXOAUT ynaBnmBaHme NiobbIX TBEPALIX Yac-
TUL, HAXoAsIWMXCH B BO3ayXxe, paamepom He bonee 40 mkm. MAY B Buae TBepabiX HacTUL, KOHUEHTPUPYIOTCSH HA TOHKOAWNC-
NePCHbIX YacTuuax, NPUCYTCTBYIOWMX B atMmochepHom Bo3ayxe. CnegoBarernbHO, UCNONb30BaHNE MPU HEOBXOAMMOCTH
BXOOHbIX (OUNBTPOB, OrpaHUYMBatoWmMX NponyckaHme Yactuy onpeaeneHHoro pasMmepa (Hanpumep Takmx, kak PM, , nnu
3IVI2,5), HE3HAYUTENBHO BNUAET HAa peaynbTaTthl onpeaenenns obwero cogepxanus MAY.

MeTtoa 6bin npoepeH anst NAY, npuBeaeHHbIX B npunoxeHun B. MeToa npumeHsitoT n gnga onpegeneHns
apyriux MNAY, HO Npu 3TOM Nonb3oBaTesb AOIHKEeH NPOAeMOHCTPUPOBAaTh NpMemMneMbli YpoBeHb 3ppeKkTUB-
HOCTK oTBOopa 1M aHanusa npob. Hanpumep, HadbTanunH 1 aueHadpTeH obnagatoT OTHOCUTENBHO BbICOKUM AaB-
NeHnemM HachblWeHHOro napa M He MoryT ObiTb 3 eKTUBHO ynoBneHbl. DM eKTUBHOCTE oTbopa npob
HadbTanuHa coctaBnsietr npnonuantensHo 35 % npu ncnonssosaHun PUF n 60 % — npn ncnonb3oBaHuUu
XAD-2 [9]. OueHnTb adhPeKTUBHOCTL O0TOOpPa KOHKpeTHOro MNAY MOXHO, onpeaenue anHamuveckyro adpdek-
TUBHOCTb yAep>XuBaHusa ero copobeHTomM. ObbIYHO E, =~ Eg.

2
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5.2 Mewawlliue BelLLlecTBa

Ha pe3ynbTaT aHanmsa MOXeT oKa3bliBaTb BIUAHUE NPUCYTCTBUE 3arpA3HAOLLNX BELWECTB pasHoro poga
B PACTBOPUTENNAX, peakTuBax, Ha nabopaTopHoU nocyae napyromannapartype anstotoopa npob, YTo npuBoanT
K AMCKPETHBIM NoMexam 1 (Mnun) 3aBbllleHNo 6a3oBo NUHUK AeTekTopa. [lTabopaTopHyto nocyay HeobxoanumMo
TWaTeNbHO OYNCTUTL (HanpumMep NPOMbITb KNCNIOTOW, 3aTeM npokanutb Npu Temnepatype 450 °C B Mydoenb-
HOW neYun, U HenocpeACTBEHHO Nepe UCNoNbL30BaHUEM NMPOMbITE B pacTBopuTtene). Bce pacTBopuTenn 1 npo-
Yne peaKkTUBbl AO/MKHbI PEerynsapHo NpoxoanTb NMPOBEPKY Ha OTCYTCTBME MellalolMX BellecTB B YCNOBUAX
npoBeaeHnsa aHanmaa ¢ UICNoNb30BaHUEM KOHTPOMNbHLIX TabopaTopHLIX peakTUBOB.

BrnuaHne matpuubl Npobbl MOXKET BbITb 0OYCNOBMEHO 3arpsi3HALWNMN BELLLECTBAMU, KOTOPbLIE COBMECT-
HO 3KCTparnpyroTcs n3 npodbl Bo3ayxa. B aToMm crniydae TpebyeTcsa AoNONHUTENbHAs XpoMmaTorpaduveckas
O4YUCTKA NMPOoOHI.

CTeneHb MeLlatoLLEro BIIUSIHUS, KOTOPOE MOXET ObiTb BbI3BAHO UCMOMNb3YEMON rasoxpomaTtorpadguyec-
KO annapaTypou, He bblna NonHOCThIo oLeHeHa. XoTanpmBeaeHHsle yenosusa [ X-MC aHannsa obecneynBatoT
OOCTATOYHYIO paspeluatolyo cnocobHOCTb AN obHapyXeHus donbwinHeTBa MNAY, HekoTopble nsomepsbl NAY
He MOTYT ObITb pasgeneHbl XpoMmaTtorpaguyieckn, No3TOMY C MOMOLLLIO MacC-CMNEKTPOMETPUYECKOro aHanusa
MX TaKXKe HEBO3IMOXHO pasnuynTb gpyr oT apyra. Mellatouliee BNuaHne HekoTopbiX He-[1AY coeaAnHeHUN, 0Co-
OEeHHO Macen, a TakKe HEeKOTOPLIX MOMNAPHbLIX OpraHU4YecKnXx coeauHEHUN, MOXKHO CHU3UTb UM UCKITHOYUTL
NyTeM UCNONMb30BaHUA KONOHOUYHOW XpoMaTorpadmn ansa o4nucTki npob nepen nposeaeHmem ' X-MC aHanuaa.
AHanuTunyeckaa cuctemMa aoimkHa perynspHo NpoBepATLCA Ha OTCYTCTBUE BHYTPEHHUX 3arpas3HnTenein, Takmux
KaK 3arpssHeHHble pacTBOPUTENN, CTEKNAHHAA nabopaTopHaa nocyaa, peakTUBLI, KOTOPbIe MOTYT OKa3blBaTb
Mellaroulee BnmsHMe. Kaxxgasa nopuns UCNONb3yEMbIX peaKTUBOB AO0MKHa ObITb NpoBepeHa Ha OTCYTCTBUE
3arpsA3HNTENIe C UCMOSIb30OBaAHNEM KOHTPOMbHbIX NTabopaTOpHbIX peakTUBOB.

Ecnun B npobe atMmocdepHOro Bosayxa npmUCcyTCTBYIOT ankmnupoBaHHble INAY, OHU MOTyT 3nonMpoBaThLCS
BMeCTe C aHanutaMu, oaHako 3To peako npeacrtasndaeT npobnemy. OgHOBpeMeHHOE 3NoUpoBaHUeE MeTUna-
LeHadTanmHa 1 dnyopeHa MoOXeT NpeAcTaBnNATb Hanbdbonee BEPOATHYIO NOTEHUMaNbLHY0 npobnemy, oaHako
bnyopeH MoXeT ObITb MAEHTUPULIMPOBAH C MOMOLLIbKO MOHUTOPWUHIA BTOPUYHbLIX MOHOB.

[[eTepoaTomMHble [TAY (Hanpumep, XMHONKUH) NPU NCNOMNb30OBaHUKN ANA MAEHTUPUKALMN pexxmma MOHUTO-
DUHra NePBUYHBLIX N BTOPUYHBLIX MOHOB HE ACJTKHbI ABNSAITLCA NOMexXamMun, gaxke ecrii NponcxoanT UxX ogQHOBpe-
MEeHHOe 3MIoUupoBaHme.

BosagencTteue Tenna, o3oHa, gnokenaa asota (NO,) n ynbtpaduoneToBoro n3nyveHns MoXeT Bbl3BaTh
pasnoxeHune lNAY BoBpeMaoTbopa, XpaHeHUs MNOAroTOBKU NPodLI BO3AyXa. TU NpodnemMbl A0IMKHLI pellaTh-
CH B paMKax cTaHgapTHou paboyven npoueaypbl (CPI1), BbinonHsaeMoun nonb3oaTtenem. o BOSMOXHOCTH, BO
n3bexaHue otopasnoxkeHus MNAY Bo BpeMs aHanunsa B nabopaTtopun cneayeT yctaHaBnMBaTh NaMrbl HAKa-
nMBaHUA UNn pnyopecueHTHbIe NamMnbl ¢ yNbTpaUoneToBbIMU (PUNbTRaAMU (C rpaHuLLEN NoNockl NPonycKa-
HARA N3NYyYeHNa 365 HM).

[TpnmeyvyaHmne— XuMUYECKN aKTUBHbLIE ra3bl, TAKUE Kak 030H UMM OKCUAbI a30Ta, HE MOMYT OKa3bIBaTb CYLLECT-
BEHHOE BNUSAHUE Ha LEeNOCTHOCTb NPOoObI 00bIMHOIO atmocdepHoro Bo3ayxa. OgHako notepsi Ao 50 % beHs(a)npeHa, BHe-
CEeHHOro Ha BO3AyLWHbIe PUNbTPbI (C TBEpAbIMU YacTULaMM M Be3 HUX), NPOUCXOAUT NPY NPoAYBKe Yepesd 3TN HuUnbTpbl aTt-
MOCEPHOro Bo3ayxa, B OCOBEHHOCTM C MNOBLIWEHHbIM cogepXXaHmem o3oHa. lccnegoBaHma nokasanu, YTo notepu B
pe3ynbrare XMMU4eCckon peakumm HECYLLEeCTBEHHbI NPy 06bIMHOM OTDOpE NPoD 1 B crny4vae, Koraa coaepXaHne BHECEHHOIO

Ha PUNbTPbl BeH3(a)NMpeHa HaxoanTCH NPUBNM3NTENBHO HA TOM Xe YPOBHE, YTO 1 B atMmocepHom Bo3ayxe [3], [8], [10],
[11].

KypeHune B nabopaTtopun Unm B NPUMBLIKAOLLIMX NOMELLEHUAX BO BPeMSs NMOoAroTOBKM U aHanusa npoo.l
NPUBOANT K AOMONHUTENIbHOMY 3arpsisHEeHUIo Npobbl aTMocdepHoro sosayxa MNAY.

6 Mepbl 6e3onacHoCTH

[MpepynpexaeHne — beH3(a)nupeH n HekoTopble gpyrue NMAY cuutarTca KaHueporeHamu. lMNpn
paboTe ¢ 3TUMU BelllecTBaMM HeobxoaMmo cobnwpatb Mepbl 6e30nNacHOCTH.

B HacTosAleM cTaHOapTe He NpuBeaeHbl Bce TpeboBaHUA 6e30nacHoOCTU, KOTopble criegyeT cobnogaTb
npw ero npumeHeHuun. MNonb3soBaTenb cTaHA4apTa HeceT OTBETCTBEHHOCTb 3a pa3paboTKy COOTBETCTBYHOLLIMX
Mep 6e3onacHOCTN N OXpaHbl 340P0BbA € y4eToM TpeboBaHUN 3akoHodaTebHbIX akTOB. [Nonb3oBaTenb CTaH-
JapTa JOoJDKeH XOpPOoLLOo 3HaTb XUMN4eckme 1 pnsnveckne CBOMCTBA aHannm3npyeMbiX BELLIECTB.



[OCT P UCO 12884—2007

CoBceMnTTAY Heobxognmo obpallaTbesi Kak ¢ KaHueporeHamun. Huctele coeguHeHUA HeobXoaMMo B3Be-
LUMBATL B nep4YyaTovHoOM bokce. Hencnonb3oBaHHbIe Npobbl U cTaHAApTHbIe 0bpasLbl CHUTAOTCHA TOKCUYHBIMU
OTX04aMU U ACMKHbI ObITb YTUNU3NPOBaHbLI B COOTBETCTBUN C CYLLIECTBYIOLLMMKU NpaBunamu. JllabopaTtopHoe
obopyaoBaHMUE N BCE HACTOMbHbIE NPUHAANEXKHOCTN OACITDKHbBI PENYNAPHO NPOXOAUTb NPOBEPKY C MOMOLLbIO
py4dHOM Y® namnel (C ANMMHOW BOIHLI U3Ny4eHnda 365 HM), npegHasHaveHHOU ANna nyopecueHTHOU MHAKaL UK
3arpsa3HeHnn.

HekoTopble pacTBopuTenn, NpueBedeHHble B HACTOALWEM cTaHAapTe, MOTyT NpeacTaBaATb ONacHOCTb
07191 3J0POBbSA NMPW BAbIXaHUU UX MapOoB UMM NPOHUKaHUN B opraHu3m vepes koxy. OcobeHHO onaceH B 3TOM
OTHoLWeHun rekcaH. Npn ncnonb3oBaHWM rekcaHa HeobxoanmMbl ocobble Mepbl 6e3onacHocTu. Bece npoueaypsl
npw paboTte ¢ HUM HeobXoANMO NPOBOAUTL B BLITSXKHOM LUKadY.

7/ AnnapaTtypa

7.1 OTOOop Npood
7.1.1 YcTtpoucTBOo oTOOpPa Npob

[TprmMep TUNUYHOro ycTponcTBa oTbopa npob, cocTodallero U3 punbTpa 1 NOBYLLKA C COpOEHTOM, NpuBe-
aeH Ha pucyHke 1. OHO cocToOUT U3 ounbTpoaepxaTtena 9 (Moaynb 2), B KOTOPbLIA BCTaBnsAeTCA PUNbTP 7 ANa-
MeTpoM 102 MM, nogaepXMBaembld CETKOU 8 U3 HepXaBerwLwen ctann TonwmHon 1,2 mm, 50 % nnowagn
KOTOPOWU OTKPBLITEI AN NpoxXoxaeHua Bosgyxa. GunbTpodepxaTtenb 9 npukpennseTcd K MeTaninyeckomy
LMNMHOpU4ecKomMy Kopnycy nosyLwkn 74 (mogynb 1), B KOTOPbLIA BCTaBNeH KapTpuak 77 BHEWWHUM AnaMeTPOM
64 MM, BHYTPEHHUM AnamMeTpoM 58 MM, BbICOTON 125 MM 13 BOPOCUNMNKATHOrO CTEKNAa, 3arnofiHeHHbIN CopbeH-
TOM 12. dunbTpoaepaTtenb 9 cHabXXeH yNMoTHUTENbHBIMU NPOKNagkamMmn 6 M3 UHePTHOrC Matepuana (Hanpu-
Mep, n3 nonutetpadgpTopatuneHa — MNTP3I), ycTaHOBNEHHBIM C 0Denx CcTopoH unbTpa. Kaptpuax 77 ¢
copbeHTOM 72 c0BOUX KOHUOB TakKe CHabXeH NNacTUYHbIMW YNNOTHUTENbHBIMU NMPOoKaakamMmm 6 N3 UHEPTHOT O
MaTtepuana (Hanpumep, U3 CUIMKOHOBOW pe3nHbl), obecnevymnsatoLLiMn repMeTUYHOCTb YCTPOWUCTBA. Ha pac-
cTOAHUN 20 MM OT HUXKHEro KoHLa CTeKNSAHHOro KapTpuaxa 77 ¢ copbeHToOM 12 MeeTcs BbleMKa Ans noaaep-
XKW ceTkn 13 U3 HepXKaBerLen ctanu TonwmHon 1,2 MM, yaepxxusarowen cnon copdberta 72. Kaptpmax ¢
COpPOEHTOM BCTaBMAETCH B KOPMNYyC NMOBYLIKA 74 (Moaynb 1), KOTOPLIN COeAUHSIETCA C hunbTpoaepKatenem 9c¢
MOMOLLbIO YNMOTHUTENbHBLIX NPOKNaaokK 6. YCTpoUcTeo oTbopa npobd onucaHo B [12]. NoaobHble yCcTponucTBa
BbIMYyCKalTCA CEPUNHO.

7.1.2 Cucrema npoKkadyku Bo3gyxa HaCOCOM BbICOKOW NPON3BOAUTENTBHOCTMU

ons otbopa npob mMoxeT BbITb UCMOMb30BaHa Nbdas cCUCTeEMa NPoKadvky BO3ayxXa HAaCcOCOM, KOTopas
MOoXeT obecnednTb NoCcTOAHHBIN pacxoa Ao 250 n/muH (15 m3/M) Yyepes ycTpolicTBo oTGopa npob. OHa gomkHa
BKNtoYaTh B cebs Nnoaxoasanin pacxogomMep, BakyyMmMeTp Ans usMmepeHnsd nepenaja AasfieHUs Bo3ayxa, rnpo-
MycKaemorovepes ycTponucTBo oTbopa npod, nnun apyroe npurogHoe ycTponCcTBO A1 USMEPEHUS pacxoa BO3-
ayxa, cHeTYMK-TauMep W WinaHr 4nsi BbiXxoda noTtoka Bo3ayxa U3 ycTponucTea oToopa npobd Ha pacCcTOsIHUM He
MeHee YyeM 3 M OT yCTponcTBa oTbopa npob. BxoaHoe oTBepcTMe yCcTpouUcTBa oTOOpa Npod MOXET ObIThb
HanpaBneHo Kak BBEPX, TaK U BHU3. ECcnn oHO HanpaBneHo BBepX, HE0DX0AUMO YCTAHOBUTL Npucnocodbnexrme
ON$1 3aLUThI OT A0XKASA U MbINN.

[TpunmeyaHnwne—Ilonb3oBarenb cTaHgapTa onpeaensieT pacrnornoXXeHne BXogHOro OTBEPCTUS YCTPOUCTBA OT-
bopa npob. INAY B BUae TBEPAbIX HaCTUL KOHUEHTPUPYIOTCH HA TOHKOAUCNEPCHbLIX TBEPAbLIX YacTULAaX, CNneaoBaTenbHO, UC-
NoONb30BaHNE BXOAHbLIX hUNbTPOB, OrpaHNYmMBatoLWLMX NPONycKaHne YacTul onpeaeneHHoro pasmepa, He3Ha4YNTENbHO BIU-
AeT Ha pe3ynbTaTbl onpegeneHns obwero cogepxaHus MNAY.

7.1.3 lNpoTo4HbIN KanudpaTop

Cuctema nsmepeHuin pacxoaa, BKroyasi oTrpagympoBaHHbIA MAHOMETR UMK APYroe YCTPOUCTBO, MPUCO-
eVHAEMOe K BX0oay YCTpOoMUCTBa oTbopa npob.

7.1.4 ®OUNLTPLI

OuUnNbLTP N3 KBAPLIEBOTO MUKPOBOIOKHA, AnamMmeTpomM 102 MM, NPOMbITBIN KUCITOTOWU, C 3pPEKTUBHOCTLIC
dnnbTPaLnn, oueHeHHON B eanHULLaxX MaccoBou aonun: He meHee 99,99 % ans vactuy, AnameTpomM MeHee
0,5 MKM. B 3aBUCUMOCTU OT TUMNAa YCTPOMUCTBA O0TOOpa Npob MOXKeT ObITb UCMOMb30BaH APYron UnbTP COOTBET-
CTBYIOLLEro pasmepa.

[TpumedyaHune— OPunbTpbl N3 CTEKITOBONOKHA WU KBAPLIEBOIO BONMOKHA, UMNPUTHUPOBaHHLIE NONUTETpadTOop-
atuneHom (MTP3I), npumenanuce ansa otbopa MNAY B Buge teepabix yactuy [13]. INpn ncnonb3oBannm punesrpos, oTNinya-
IOWMXCS OT NPUBEAEHHBIX B CTaHAAPTE, OHWU AOIMKHbI ObITb NPOBEPEHLI HA AOMYCTUMOCTbL K MPUMEHEHWUIO MONb30BaTENEM.

4
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XXX RSB EAEERAX

e At 3 B M 2

1 — BXOO NOTOKA BO3OyXa; 2 — PUNLTP, 3 — cobpaHHOe yCTPOUCTBO 0TBOpa Npob; 4 — BbIXOO NOTOKA BO3AOyXA; & — KpeneXXHoe KOsMb-
Lo hunbTpa; 6 — yNNOoTHUTENBHAA NpoKknaaka; /7 — PuneTp U3 KBapuesoro sonokHa (102 mm);, 8 — ceTka ana yaep>XuBaHus puneTpa;
9 — puneTpoaepxkarenes (Moayne 2); 10 — cetka ansa yaepxueaHusa (Nnpu ucnonb3oeaHun XAD-2);, 17T — CTeKNAHHbIM KAPTPUOX,
12 — copbeHT (PUF nnn XAD-2);, 13 — ceTka ana yaep>xueaHusa; 14 — kopnyc nosywwku (moayne 1)

PncyHoK 1 — lNpumep yctponctea otbopa npob

7.1.5 [NleHononuypeTaHOBbLIU MaTepuan
[leHononuypeTaHoOBLIN MaTepuan nonmadupHOro TMna, NNOTHOCTbI 22 Mr/cm3, B hopmMe LMNMHAPOB

ONnHOW 76 MM 1 gnameTpom 62 Mm Niubo Apyroro pasmepa, B 3aBUCUMOCTU OT TUMA UCMONb3YEMOro YCTPOMN-
cTBa oTOOpa npoo.
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7.1.6 NMonumMepHbIN cCOpOEHT, cTUpon/agUBMHUNOEH30NOBaA NonMMmepHasa cmona (XAD-2)
[TonnMepHbIN copbeHT, cCTUpon/anBnHUNOeH3onoBaga nonuMmepHas cmona (XAD-2), B rpaHynax guameT-
pom 500 MKM, NpeaBapUTenbHO OUYNLLEHHAS.

[TpunmeyaHwune—Bnybnukauusx [4], [6], [9], [14]—[20] nokazana adhPekTUBHOCTL CUCTEMBI OTOOPA NPob, onu-
caHHoun B 7.1.1—7.1.6, ans ynasnueaHus INAY ¢ Tpems nnm bonee apomMmaTUYHeCKMMIM KornbuamMmm npu pacxoge 225 n/muH
o6beme nNpobbl He 6onee 350 m3. [lns oT6opa Npob aTMocdepHoro Bo3ayxa 6onbliero obbema (Hanpumep 700 m3) Tpeby-
IOTCS yeTponcTea otbopa npod apyroro tuna, umerswme hunbtpbl bonbwmnx pasmepos (Hanpumep 200 x250 mm) n NoBy LW-
Kn ¢ copbeHTom Bonbluen copbupytowen crnocobHOCTH (Hanpumep, pacrnonoXeHHble nocrnegoBarernbHO Apyr 3a Apyrom
HanonHuTenu na PUF B hopme umnuuapos anvHon 77 mm, gnamerpom 62 mm) [1], [2], [5], [7], [21]—][28].

7.1.7 MNMepuyaTkun

[TepyaTku U3 nonuadupa nnu naTtekca, Ucnonbayemele ans paboTel ¢ KapTpumkamMmm 1 punbTpamu,

7.1.8 KoHTenHep ona npobbl

KoHTenHep And npobbl repMeTUYHBbIN, MapKUPOBaHHLIN, C 3aBUHYMBAIOLLIENCS KPbILLKOW (LUMPOKOTrOPbIN,
npeanouTUTEeNsLHO B popMe CTEKNMSIHHOM DaHKN C KPBILLKOW N3 NonuTeTpadTopaTUneHa), UCNonb3yemMblid A
TPAHCNOPTUPOBAHUA PUNBLTPOB U KapTpuaXxen c copbeHTOM B NabopaTtopuio Ang aHanuaa.

7.1.9 EMKoCTbL cO NbAOM

EMKOCTb CO NbAOM ANSt XpaHeHUsa npodbbl Npun Temnepatype He 6onee 0 °C npu TpaHCNOpTUPOBaHUN B
nabopatoputo nocne otTbopa.

7.1.10 bnaHk ana sanucu

BrnaHk ana sannucu ang Kaxxaon npobbl MecTa, NpoaoKNTENbHOCT, BpeMeHM HavYana otbopa n obbema
oTOBpaHHOro BO3ayxa.

7.2 lNMoparoToBKa npooOLI

7.2.1 OKcTpakunoHHast cuctema Cokcnerta COCTOUT U3 aKkcTpakTtopa BMecTuMocTbio 200 mn, Konbbl
BMeCTUMOCTbo 500 MmN nnoaxoasilero XxonoannsHUKa. ECNn cTeKNAHHBIN KapTPpUaXK ¢ COPOEHTOM 3KCTparmpy-

eTca 0e3 nasneveHuns copbeHTa, TpebyeTca aKkcTpakTop BMecTUMOCTbio 500 M 1 kKonda BMECTUMOCTLIC
1000 mn.

7.2.2 KoHueHTpaTopbl KyaepHa-OaHuwa (K-D) cOCTOAT M3 mncnapuTenbHbIX KOMO BMECTUMOCTbHO
500 mn, rpagaynpoBaHHbIX NIPOONPOK BMECTUMOCTLIC 10 M CO CTEKNSIHHBIMW NPUTEPTLIMU NPODKaMMN U TpeXLLUa-
PUKOBOW MUKPOKONMOHKKM CHanaepa.

7.2.3 YCTpPOUCTBA ANSl KOHUEHTPUPOBAHUS, BKNHOYaoLWKMe B CeDSt MUKPONPODUPKUA BMECTUMOCTLIO 1 M,
MUKpOoKoNoHKkM CHanaepa (HeobdasaTenbHO), BOAAHYH DAHI0C C KOHTPONMPYEMOU TeMnepaTypon 1 npegenamm
OTKITOHEHUSA OT yCTaHOBNeHHOU TeMmnepaTypbl £5 °C, YCTPOUCTBO ANA NPoAYBKM a30TOM (C perynmpyemMbiM pac-
XO40M).

7.2.4 KonoHku gna xpomaTtorpacdpunieckom oHUUCTKA

Xpomartorpagpuyeckme KONMoHKK gnnuHon 60 My 1 BHYTpeHHUM anameTtpom 11,5 mm.

7.2.5 BaKkyyM-CylWUUNbHbIN WKad

CyLwnnbHbIX WKadg, obecnevnsarownm nogaepxaHue sakyyma ot 30 go 35 kl'a npuv nponyckaHMM NOTOoKa
YUCTOro asoTa.

7.2.6 JlabopaTopHbIN XONOAUNBHUK

NNabopaTtopHbI XonoaunsHUK, obecnevnBarowmm oxnaxageHue ot nntoc 4 °C ao mmHyc 20 °C.

7.2.7 NMep4yaTouvHbIU 60OKC UNU BbICOKO3(h(heKTUBHLIN BbITS)XHOMW LLKad

[lepyaToUHbIN BOKC UMK BbICOKOAMMEKTUBHBIA BbITSXKHOM WKad AN padboTbl ¢ BbICOKOTOKCUYHBIMA
BelleCTBaMn M UCTOUHUK CBeTa C YNbTpadpUoneToBbIM (PUNbTPOM.

7.2.8 Buanbl

Buanbl BMecTUMOCTbo 40 M M3 BOPOCUNUKATHOTO CTEKNa.

7.2.9 MuHuBuanol

MuHUBMaNb BMECTUMOCTbIO 2 M U3 DOPOCUNTMKATHOIC CTEKNa C pe3epByapoM KOHUYECKOWN (OpMbl U
3aBUHYMBAIOLLENCA KPbILLKOW C CUITMKOHOBOW NpoKnagkou ¢ nonnuteTpadpTopaTuneHoBbIM (ITTP3) nokpbiTUeM
N noacTaBKa Ang HUX.

7.2.10 KoHun4vyeckue konbbl pneHmenepa

KoHn4veckue Konbbl SpneHmenepa BMeCcTUMOCTbI0 50 M M3 6OpoCUNMKaTHOIO cTekna.

7.2.11 Kunenku

Kunenkun, kapbug KpemMHust Un akBUBaneHTHbIE BellecTBa B BMAe rpaHyn pasmepamm ot 0,3 ao 0,9 mm,
npollealne aKkCTpakuuo pacTBOPUTENEM.

7.2.12 lUnaTenb

LLInaTenk c nonuteTpadTopaTuneHoBbIM (ITTP3I) NoKpLITUEM UNMU U3 HEPXKABEIOLEN CTalN.
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7.2.13 luHUeTbI U WUNLUbI

[THLETHI U Wunubl ¢ nonutetTpadTopaTUNeHOoBLIM (MNTAJID) NOKPLITUEM NUMDO N3 HEPXKABEIOLLEW CTanu.
7.3 lpoBeaeHue aHanunsa

7.3.1 N'azoBbIN XpomMaTorpad ¢ Macc-CneKTpoMeTpUieCKMM OeTeKTOPOM

AHanuTnyeckasa cuctema, BkwovaroLwasa B cedbd rasoBbii XxpomMaTorpad ¢ Macc-CrneKkTpoMeTPpUYEeCcKUM
aeTekTopoM 1 6niokom obpaboTkM AaHHbIX, NogxoasLlas ansa sBoga 6e3 geneHnsa noToka, n Bce Heobxognmele
YCTPOWCTBA, TaKMe Kak yCTPOWCTBO AN NporpaMMmnpoBaHnsa TeMmnepaTypbl, yCTponcTBa Ana npucoegnHeHns
KOJTOHOK, PErMcTpupyroLue ycTponcTBa, rasbl 1 LINPULLbI.

7.3.2 Na3oxpomaTtorpadpmnyeckme KoONMoHKIN

[[azoxpomaTtorpadpuieckme KonoHKM, KanunnsapHblie KONOHKKU U3 NnaBneHoro keapua annHon ot 30 Ao
50 M BHYTpeHHUM guameTpom 0,25 MM, CO CLUMTOU HeNnoaABWMXKHOU pa3on 5 Y%-HbIM PeHUNTMETUNCUITUKOHOM C
TONLWMHOW NINEHKM 25 MKM, N apyrie noaxoasiime KONoHKM.

B mecTe npucoeAnHEHNSI KONOHKU K MHXXEKTOPY BO M3DeXXaHne BO3MOXHON HexenaTtenbHomn abcopbumm
[TAY gomxHbl MICcNonb3oBaTbCA pepynbl U3 MaTepuana, coctodllero He meHee YemM Ha 40 % us rpaguTa (Hanpu-
mep, 60 % — nonunumuna, 40 % — rpadpuT).

7.3.3 Wnpuubl

LLnpuubl BMmectumocTbio 10, 50, 100 n 250 mkn anga BBoga npob B rasoBbii XpomMaTorpad nrpagaynpoBKu,
a TakKe Ans BBoAa BHYTPEHHMX CTaHOapTOB U paCTBOPOB.

8 PeaktuBbl U MaTepunans.l

8.1 AUETOH, neperHaHHbIn, XpoMaTorpagmnyeckm YACTLIN.

8.2 H-[ eKcaH, neperHaHHbIN, XpomMaTorpagpuy4eckm YACTBIN.

8.3 OnaTunoBbIN 3pup,d.4.a., CTabMNMU3NPOBaAHHLIN 3TAHOMOM (2 % Nno obbemy).
8.4 [unxnopmeTaH, neperHaHHbIv, XpoMaTtorpamnyieckm YACTBIN.

8.5 UunknorekcaH (He 0bsa3aTenbHO), NeperHaHHbln, XpomMaTorpagpmniueckm YNCThIN.
8.6 Tonyon (He 0b6s13aTeNbHO), NeperHaHHbIN, XpomMaTorpadnuyeckm YACThIN.

8.7 [leHTaH, neperHaHHbI, XpoMmaTorpadyeckm YACTBIN.

8.8 Cunukarernb, BbICOKOU cTeNneHW YNCTOThI, TUNa 60, c YacTuuamu pasmepom oT 75 go 200 MKM (o4n-
LLIeHHBIN 3KCTpakumen gnxnopmetaHom, cm. 11.1.1).

8.9 CynbdraTt HaTpua, 0e3BoAHbIN, Y.4.4., NpoLlleallniA OYUCTKY NYTEM MPOMbIBAHUS ANXNOPMETAHOM C
nocneayownm npokanmeaHmem npu temnepatype 450 °C B TeveHue 4 4 B HernMybokom noaacHe.

8.10 CraHpapTHble obpasubl Ana onpegeneHuss 3PPEKTUBHOCTU IKCTpaKUMK, onyopeH-d,,,
nupeH-d,,, beH3(k)dpnyopaHTeH-d,, UNn Apyrne noaxogswme AentepupoBaHHble cTaHAapTHble obpasLbl ¢
MaccoBoW gonenHe meHee 98 %. PacTBopbl ANs BBOAA B XpoMaTorpadpmUieckyto KONMoHKY U3 3TUX CTaHAaPTHLIX
obpa3uoB roTOBAT B H-rekcaHe UNu auxnopMeTtaHe ¢ MacCoBOW KoHUeHTpauuen 50 Hr/mkn. KpoMme Toro, B
Ka4eCcTBe TaKMX CTaHAapTHbIX 00pa3LoB MOryT ObITb UCNONBL30BaHbI 2,2-anbpomdudenunn, 2,2',3,3',4,4,5,9, 6,
6'-nekadpnyopobudeHnn nnm 13C-nsotonHo-meveHble MAY.

8.11 BHyTpeHHune cTaHaapThl, HagTanuH-dg, aueHapTeH-d,,, nepunen-d,,,  Xpu3eH-d,, C Maccosou
nonen He meHee 98 %.

8.12 [as3bl B bannoHax noa gaBnieHneMm, refiui B Ka4ecTBe rasa-HocUTeNs ynbTPaBbICOKOW CTEMEHU YAC-
TOThI, a30T ANA KOHLUEHTPUPoBaHUA Npod BbICOKOW CTENEHU YNCTOTHI.

9 MoprotroBka copdOeHTOB

9.1 MNMeHononuypeTaHOBbLIN COPOEHT

Ha nepBoM aTane o4UCTKM HanonHutenb U3 PUF nomMmelwatoT B sKkcTpakTop CoKecneTta And 3KCTpakKuun
aLleTOHOM BTeveHne o1 14 0o 24 4 (npubnnsntensHo 4 LMKNa BYac). 3aTeM cneayeTt BTOPOU 3Tan 3KCTpakuun B
akcTpakTope CokcneTta pactBopomM ¢ obvemHoun aonen 10 % anatmnoBoro adgoupa B H-rekcaHe (MNn apyrom
noaxoasuwem pacTBopuUTene, UCNOMbL3YEMOM B NpoLecce aKCTpakuum npodbl, npuBeaeHHOM B pasaene 11).
BTopou aTan Takxke npoBoanUTCH B TeveHue oT 14 Ao 24 4 (npndnmsntenbHo 4 LKKkna B Yac).

HanonHutenb n3 PUF MoXeT ObITb MICNOMNb30BaH NOBTOPHO MPW YCNOBUM €ro TaTeNbHON OYNCTKN NOCe
KaXaoro ncnonb3soBaHua. HYnucno ncnonesoaHun HanonHutena s PUF go sHadntenbHOro yxyglweHua ero
Ka4vecTBa He onpeaeneHo, oaHako OHO He AOMKHO ObITh Oonee WecTn, Nocne Yero Hecdbxoanmo yoeanutecs, YTo
ero CBoMcTBa He U3BMEeHUNUCH.
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[MTpumeyvaHn e—Ecnnuanonuutens n3 PUF npumeHsoT NOBTOPHO, TO ANS €ro OHMUCTKU MOXKET NCMONb30BAaTb-
cs pacTtBop ¢ ob6bemHon gonen 10 % anatnnosoro admpa B H-rekcaHe (Unu apyrom nogxoasawem Ans sKCTpakLuum pacTBo-
putene).

[Tocne ouncTkn HanonHuTenb 13 PUF noMellaoT B BaKyyM-CYLLUUNBbHBIW WWKady, rae OH BhICYLLMBAETCA B
NOTOKE YNbTPaYUCTOrc asoTta npu KoMHaTHOU TeMnepaType oT 2 40 4 4 (40 NONHOro BbIChbIXaHUA HANoONHUTENA ).

OunLLEHHBIN U BbICYLLUEHHbIM HanonHUTeNb U3 PUF nomelwaroT B CTEKNAHHBIN KapTpuaX. Npyu 3TOM He0D-
XOoOQUMO NONb30oBaTbCA NepyaTkamM N3 nonuadgpupa Unu natekca U nuHUueTom ¢ NTP 3 nokpbiTUEM.

9.2 Ctupon/guBnHuntbeHsonoBada cmona (XAD-2)

[Tpu nepBudHOU ouncTke nopuno XAD-2 (o1 60 ao 100 r) nomewaroT B 3kcTpakTop CokcneTa 1 aKcTparu-
PYIOT AMXNOPMETaHOM B TedeHue 16 4 (npndnusntensHo 4 uukna B vac). locne nepBUYHON 3KCTpaKuMK
MCNONb30BaHHLIN AUXITOPMETaH yaandoT U 3aMeHsAIT cBeXuM. 3atemM XAD-2 cHoBa noaeepratoT BTOPUYHOU
SKCTpakuun B TedeHne 16 4 (NpudnumsntensHo 4 uukna B Yac). lNocne sTtoro XAD-2 noMewlaloT B BaKyyM-
CYLUUNBbHBLIN WKady, rae copOEeHT BhICYLUMBAKOT B MOTOKE YIbTPAYUCTOro a3oTa Npu KOMHaATHOW TeMnepaTtype B
TeuyeHune NpndnmsntTensHo oT 4 Ao 84 (A0 Tex Nop, NoKa cMosia He CTaHEeT Chiny4en).

[TpumeyaHwune—Illpouecc BbicylumBaHnss cmornbl XAD MOXeT BbITb YCKOPEH C UCNONb30BaHUEM YCTPOUCTBA
CYLLKM B KMMALLEM CIoe B NOTOKE CyXoro asora [29].

XAD-2 MOXeT ObITb MCMOMNb30BaHa NOBTOPHO NPU YCNOBUU TLATENBHOW OYUCTKU NOCNE KaXXa0oro nprume-
HeHud. HYcno ncnonb3oBaHn XAD-2 40 3Ha4YUTENbHOIO yXyalleHnda ee KadecTBa He onpeaeneHo, HO OHO He
OOIMKHO ObITh Bonee WwecTn, nocne Yyero Heodbxoanmo ybeantses, Yto ceoncTea XAD-2 He MBMEHUNC.

B H/XKHIOK YacTb NPOMbITOIO rekCaHoM CTEeKMAHHOIo KapTpuaXKa ycTaHaBNMBaKT CeTKY U3 HepXXaBelo-
len ctanu (75 MKMm) nndo cnon npoakcTparmposaHHoro PUF tonwmHon 1 cm ana yaepxusanms cmonbsl XAD-2.

BricyleHHyto cMmony XAD-2 HacbkInatoT B CTEKNAHHBIN KAPTPUAXK (BbICOTA CNos NPUONMN3UTENBHO 5 CM).

Onsa atoro notpebyetca o1 55 00 60 r copbeHTa. 3aTeM B BEPXHIOK YaCTb KapTpua)ka ycTaHaBMBAKOT BTOPYIO
CETKY U3 HepKaBetowen ctanm (75 Mkm) nndo cnon PUF TonwnHon 1 cm ans yaepxmusaHua copbeHTa.

9.3 XpaHeHue

3arpy>XeHHbl KapTpuak ansa otbopa npod 3aBopavynMBaloT B antoMUHUEBYIO DONbry, NpeaBapuUTenbHO
MPOMBITYIO B reKcaHe, 3aTeM NOMELLIaT B YACTbIA KOHTEMHEP N rTepMEeTUYHO 3aKpbiBatoT.

[TpunmeyaHwune— AnoMmmHmneBast ponbra MOXeT BbITb NpokarneHa B MydensHOW neun npu temneparype 450 °C
B TedeHne 1 4 BMECTO NPOMbIBAHUS PACTBOPUTENEM.

9.4 YpoBeHb XONOCTbIX NOKa3aHUU

[Tepen npuMeHeHUeM B NONEBLIX YCMOBUSX HEOOX0AUMO NMPOBECTU aHann3 He MeHee oAHOro cobpaHHo-
ro KapTpuaka ans nonyvyeHUs XonocToro nokasaHus B nadbopaTopHbIX YCNOBUAX U3 KaXKO0W NapTUX KapTpua-
XXeW cornacHo npoueaype, npusegeHHou B pasgene 11. JonycTUMbIM cUHMTaeTCs YPOBEHb XONOCThIX
nokasaHunm meHee 10 Hr HAMBUAYANBHOIO CoOeAMHEHUA Ha KapTpuak ¢ copbeHToMm. [lonycTuMbIA YpOBEHbL
XONOCThIX NOKaszaHUM AomKeH cocTaBnaTb He bonee 10 % maccel [AY, oxkngaemoun npu oToope npood.l.

[TpunmedaHwune—OnaHadpTanuHa nnm eHaHTpeHa He MOXET BbITb AOCTUIHYT AONYCTUMbIA YPOBEHBb XONOC-
TbIX NokazaHum menee 10 Hr. [ToCKONbKyY 3TN coegnHEHNA OBbIMHO NPUCYTCTBYIOT B aTMOCHEPHOM BO3AYXE B OTHOCUTENBHO
DONbLINMX KOHUEHTPAaUUSX, AN HUX YCTAaHABNUBAETCH AONYCTUMbIN YPOBEHBb XONOCTbIX NOKa3aHnn meHee 50 Hr.

10 OT60p NpoOO6

10.1 NpapyupoBKa cUCTEMbI KOHTPONA pacxoaa npoobl

[TOTOK BO3AyXa, NpoKkavMBaeMbln Yepes YCTPOUCTBO 0TOOopa Npob, cneayeT KOHTPONMPOBAaTh NP NOMO-
LLIK pacxoaoMepa Unn Apyroro noaxoasilero yecTponuctea. Kaxable WecTb MeCALLEB AOMKHA NPOBOAUTLCS MHO-
roToveyHas rpagyupoBKa CUCTEMBbI KOHTPOMA pacxoda € UCMONb3oBaHMEM CTaHOAPTHOM U3MEPUTENbHOM
anadparmel, KOTOPYH BPEMEHHO NOACOEANHAOT KO BXOAHOMY OTBEPCTUO YCTpoUCcTBa oTBopa npob. OaHOTO-
yeyHasi rpagyvpoBKa AoMmKHa NpoBoANTLCA A0 U Nocne Kaxaoro otbopa npob. AnbTepHaTMBOW AN 60NbLWIOro
MOTOKa CyXOro rasa siBNAeTcs UCNOoNb30BaHNE U3MEPUTENS pacxoda, eCni OH Y3aKOoHEeH B KaYeCcTBe 3TanoHa
CpaBHEHMUSI.

[[pagyupoBKY yCTpoUCTBa 0TOOpa npob NpoBOASAT B CNeayioLmnx cnyyasix:

a) npw BBeAEHWUW B 3KCNNyaTaLuio HOBOIo YCTPOUCTBA 0TOopa Npob;

L) nocne pemMoHTa;

C) Korga nwdasi KOHTpoNMpyemMas To4Yka oTNnnM4aeTCcs OT rpaayupoBovHoro rpadpuka bonee yem Ha 7 %;

d) npnuncnonb3oBaHNK Apyroro Tmna copbeHTa, YeM TOT, AN KOTOPoro cuctema otbopa npob 6uina nep-
BOHa4yanbHO oTrpagyuposaHa (Hanpumep, PUF BmecTto XAD-2);

8
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e) NpuHacTynneHUn cpoka rpaaynpoBkn B COOTBETCTBMM C PYKOBOACTBOM MO 3KCNNyaTaLuuu.

[pagynpoBKa yCcTpoUCTBa OTOOPpa NPod B NONEBLIX YCMOBUSAX MOXKET ObITh NPOBeAEHA CUCNONb30OBAHUEM
CTaHOApPTHOW U3MepUTenbHOM gnadpparmMmel B Ka4ecTBe 3TalloHa cpaBHeHUA. ATTecTauunda aTanoHa cpaBHEeHUS
OOIKHA NPOBOAUTLCSH B nabopaTopun no atanoHam 6onee BLICOKOro paspsiga no nosepo4Houn cxeme. Nocne-
ayolme nepeaTtrectalm gOMKHbI NPOBOANUTLCA OAWH pas B rod NPy YCNoBUK, YTO cTaHOapTHas U3MepuUTerb-
Has anadgpparma He bObiNa NoBpeXXaeHa B NpoLecce akcnnyaTauum.

10.2 OnpeaeneHue acpcpekTMUBHOCTU OTOOpPa NPod U aguHaMmuveckomn achdpeKTUMBHOCTU yaepXKUBa-
HUA

[lepen Havyanom oTbopa Npod 3P eKTUBHOCTL yCTpoMUCcTBa oTbopa npob ans onpeaensemsix NAY aon-
)XKHa ObITb NOATBEPXAEeHAa B YCMOBUAX, aHaANOrM4YHbIX nonesbiM. OnpeaeneHne apPeKTUBHOCTU O0CODEHHO
BaXKHO, eCcnn nnaHnpyemMas npoacmkMTenbHOCTL 0TOOPpa Npob npeBbilwaeT 24 4. P PEeKTUBHOCTL MOXET DbITh
onpeneneHa Kak HenocpedCTBEHHO, TaK U NyTeM OLeHKM ee Ha OCHOBe AMHaMUYeckon 3PPEKTUBHOCTU
yaepXnBaHus.

O dekTUBHOCTL 0TOOpPa Npob E; onpeaenawnT HaHeCeHUeM pacTBopa onpeaenaemMblX coeauHeHUN
(U TUNUYHOW CMECHU, BKIToYatoLen B cebs Hanbonee nety4vmne MNAY) Ha YncTein unbTp, KOTOPLIN COEAUHEH C
NOBYLUKOW ANS MapoB, 3aTeM Yepes3 YCTPOUCTBO 0TOopa Npob nponyckatoT BO3AyX 0OBLEMOM, SKBUBANEHTHbLIM
MaKkcumMarbsHoMy oTbupaemomMy obbemMy Bo3ayxa. I PeKTUBHOCTb yaepXXnusaHus E_onpeaensatoT BBeJeHnem
CMEeCK HENOCpPeaACTBEHHO Ha COPOEHT, pacnofioXKEHHbIA B YCTPOUCTBE 0TOOPAa npobd 3a YNCTbIM DUNBTPOM,
rnocrie Yero NOBTOPAOT Ty Xe npoueaypy, 4To U Npn onpeaeneHnu E.

[na onpegeneHna Eg pacTBop cMecu onpeaensaemMblX coeguHeHUn HeobxoANMO HaHeCcTn Ha PUNLTP
Takum obpasom, YToDObl pacTBOp pacnpegenuncd paBHOMeEpPHO U He NPOM3oLLNO nepeHackiweHne punbTpa.
[naonpeaeneHna E pacTBop CMeCn HaHOCAT Ha MOBEPXHOCTb CNOA copbeHTa TaknmM obpasom, YTobbl pacTBop
pacnpegenuncs paBHOMepHO No crnoto copbeHTa Ha rMyobuHy He bonee 1 cMm. BBoauUMbIN pacTBOp cMecu Aon-
)XeH ObITb B NeTy4yeM pacTBopuUTene, TakoM Kak rekcaH nnu auxnopmeTaH. YpoBeHb coaepXaHusa aHanuToB BO
BBOAMMOM pacTBOpe ACIKEH NPeBLILWATh HE MeHee YeM B TPpU pasa, HO He bonee yem B 10 pas, oxxmaaemMbli
YPOBEHb X COAepXXaHUA B BO3AyXe, NpoKauMBaeMoM Yepes yCTPoOMNCTBO 0TOopa nNpob. Nepea npokavykoun BO3-
ayxa 4yepes ycTpoOUCTBO oTbOopa npob Heobxoaumo aatbh pUNbTPY UK CcOpOEHTY NPOCOXHYTb B YNCTON U
3allUnLEHHOW OT CBeTa cpede B TeYeHne 1 4.

CKOPOCTb UNPOACITKUTENBHOCTL 0TOOPA NPOD ACIKHBLI ObITh TAKUMU XKe, KaK YKa3aHo B nporpamMmme oT1oo-
pa npob. TemnepaTtypa okpyxXarowen cpeabl A0MKHA ObITb NPUONMU3NTENBHO TAKOW XKE, KaK B MONEBbLIX YCNOBU-
X, 0OCODEHHO ecnu oXXugaeTcd Tennasa noroaa.

[ns onpeneneHna appekTUBHOCTN 0TOOPA NPod HeobXoAMMO NPOBECTU aHaNN3 OTAENBHO COpbeHTa U
dunnbTpa c BBEeAeHHOU CMECHI0, 3aTEM U3 NMepBOHa4vYaNnbHO BBEAEHHOMo KONMMYeCcTBa CMECH BbIYECThb KONNYECT-
BO, OCTaBlleecd Ha punbTpe. AnaonpegeneHns guHammyeckon adpdpeKTUBHOCTU yaepXXKUBaHUA aHaNMU3NUpYoT
TONBbKO COPOEHT.

O dekTnBHOCTL 0TOBOPa NPoD Ex, %, Anst KOHKpeTHOro MNMAY BbIMUCASIOT No popMyne

E<= " 100

Wo -k
rae W — konudectBo [NAY, akCTparnpoBaHHOro ¢ copbeHTa nocne npokavuMBaHua Bo3ayxa vyepes yCTPOUCTBO
oTbopa npood;
W, — konn4yectao [1AY, nepBoHavYyanbHO HAHECEHHOro Ha PUNLTP;
W, — konuyecTtBo lNAY, ocTaBLuerocd Ha ounbTpe nocre npokayvmuBaHnsa Bo3gyxa Yepes ycTponcTBO OTOO-
pa npoo.

O PeKTUBHOCTL 0TOOPa NPob AomKHa cocTaBnATb OT 75 % Ao 125 %, oaHako apdpeKTUBHOCTL 0TOOpA
npob HadpTannHa 1 aueHadTUNeEHA MOXKET ObITb MeHbLLE, 0CODeHHO npu ncnonssosaHnm PUF. B niobom cny-
yae 3achbpeKkTUBHOCTL 0TOOPa Npob aomkHa bbITb He MeHee 50 % u He Bonee 150 %.

AdnHamMmn4eckyto 9 eKTUBHOCTb yaepKUBaHUA E , %, BLIMUCNAOT No popmMyne

E =" 100,
W

rae W, — konuvectso [NAY, nepBoHavanbHO BB€AEHHOIo Ha COpOEHT.

AnacpegHeneTy4ux opraHnyecknx coeanHeHMM guHaMmundeckasa adpPeKTUBHOCTb YaepXuBaHUA E 0bbIY-
HO paBHa U HeMHoro MeHee 3PP EKTUBHOCTU 0TOOpa Npob. ObnacTb NpuemMnemMblxX sHa4YeHUN Ana E, Takad
Xe, kKak 1 ans Eg.

10.3 OT60p Npob

[lepen Havyanom oTdopa npod HeobXoAUMO NPOBECTU OYUCTKY BHYTPEHHUX NOBEPXHOCTEN N YNNOTHU-
TeNbHLIX MPOKNAA0OKYCTPONCTBA 0TOOPAa Npob. 3arpyska U BbIrpy3ka KapTpuaxka and otoopa npod AoimkHa Npo-

9
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BOAUTLCS B KOHTPONMMPYEMOU YACTON cpeae U B MOMELLEHUN, B KOTOPOM NPOBOAMNTCA NOArOTOBKA Npob, Ans
MUHNUMU3AL NN BHECEHUNA B NMPOOY BO3MOXXHbLIX 3arpsi3HAOLWLNX BELLIECTB.

CTeKNAHHbLIA KapTpuaX ¢ copbeHTOM BCTaBNAKT B MoAYNb 1 yCcTponcTea oToopa npod 1M NnoTHO nNpucoe-
OVNHAOT K HEMY MeTannudecknin punbTpogepxartenb (Moaynb 2) (CM. pUCyHOK 1). 3aTeM C MOMOLL IO YNCTOro
MUHLEeTa crydokamMmu, NOKpbITeIMU [TTO3I, 0OCTOPOXKHO NOMeLLatoT pUNbTP Ha NOAAEPKUBAIOLLYIO CETKY U 3aKpen-
NAOT CNOMOLLLIO KpenexXHoro koneua. Bcevactnyctponctsa oTdoopa npod A0MKHBI ObITh NNOTHO COeANHEHD.

[TpunmeyvaHwme—Ilpyn HENNOTHOM COEAMHEHNN MOXKET NPOUIONTU YTEHKA OTOMPaEeMOro BO3ayxa, YTo NoBNnsieT
Ha NpeacTaBUTENbHOCTb MPODHI.

YCTpOUCTBO 0TOOpa Npod ycTaHaBNMBAKOT B CBOOOAHOM NPOCTPAHCTBE, HAa PacCTOAHUM He MeHee 2 M OT
noboro NpensaTcTBUS Ha NMyTWU NOTOoKa Bo3ayxa. OTBOAHOM WNAaHT HEOBXoAUMO PACNONOXUTbL Tak, YTOOLI
HanpaBneHne oTpaboTaHHOro NOTOKA COBNAaAano ¢ HanpasneHUeEM BETpa U HE NPOUCXOANNIO NOBTOPHOMo BCa-
CbiBaHWUA HACOCOM OTpaboTaHHOro BO3AyXa.

C ycTpoucTBa oTbopa Nnpob CHUMAIOT KPbILKY, NOMHOCTLIO OTKPLIBAKOT KNanaH, perynupyownii noToxk,
3aTeM BKMYaroT HAcoc U AaroT eMy Nporpetbcd B TedeHne 5 — 10 MUH.

B KOHTpONBLHOE YCTPOUCTBO OTOOPpa Npob noMewatoT PUNbTP N COpOEHT TOTo Xe Thna, KOTOPLIN byaeT
MCNONb30BAaTLCA NpK 0TOOPE NPod, U NoACOeAUHAIOT BXOAHOE OTBEpPCTUE YCTpoUCTBa 0TOOpa Npob K Hacocy.
BknrovaloT HAacoC M OTKPLIBAKOT KanaH, perynmpyrowny noToK. YCTaHaBNMUBAKOT PerynaTop notoka (Hanpumep
PErynAaATop HanpsikeHnsa) Tak, YToObl CKOPOCTbL NOTOKA, U3MepeHHad BakyyMMeTpOoM, cocTaBnsna npnonmsu-
TenbHo 110 % Heobxoanmoro pacxoga (Ha OCHOBe rpagynpoBOYHOro rpaduka, NOCTPOEHHOMo No pesynbTaTam
MHOTOTOYEYHOU rpaaynupoBKn).

3aTeM KOHTPONbHOE YCTPONCTBO 0TBOpa Npob 0TCOEAMHAT OT Hacoca N NPUCOEANHAOT K HEMY CTaH-
OaPTHYO N3MepUTENbHYIO Anadparmy, K KOTOpOoKr nogknodatoT MaHoMeTp. BbICTpo BbIKNtoYatoT Hacoc, YToOb
YCTaHOBUTb HYJ1EBOE NoKasaHne MaHoMeTpa. 3aTeM BKIH0YaoT HAacoc 1, Koraa Ha LWKane MaHoMeTpa NossBUTCS
YCTOMYMBOE NoKasaHue, pernctpupytot ero. OTKNOYaOT Hacoc.

Ha ocHoBe nony4YeHHbIX JaHHbIX, UCMOMb3YSA rpagynpoBOYHbIN rpaddnk oTrpagynpoBaHHON N3MepUTerb-
HOW anadbparmbl, BEIMUCNAT pacxo oTbupaemoro Bo3ayxa. Ha ocHoOBe AaHHbIX, MOMyYeHHbIX 418 KOHTPOIbHO-
ro yCTPOMUCTBa oTbopa npob, Ucrnonb3ysa rpagaynpoBOYHbIA rpadunkK cMCTEMbI KOHTPOMNSA pacxoda, BbIYUCIIAOT
pacxod oTbupaemoro Bo3ayxa. lNonyyeHHble 3Ha4eHNS 3anncbIBatoT B XKypHane gaHHbIX. Ecnn 3tn AgBa 3HauyeHus
oTnun4atoTcs Apyr oT gpyra bonee yem Ha 10 %, TO NPOBEPSAIOT, HE MOBPEXAEHO NN YCTPOUCTBO 0TOOpa Npob, He
CYLLIECTBYET NN KaKNX-nnmbo nomex Ansi NpoxXoXxaeHns BO3AyLLUHOro notoka 1 T.n. Ecnn npmn npoBepke He 0bHapy-
>KEHO 0YEBUOHBIX NMPUYMH NOTPELLUHOCTN, TO MPOBOAAT NOBTOPHYHO rpaZlyMpoBKy yCcTpoicTBa oTbopa npoo.

[1na npoBepKkn HyNeBOoro NoKkasaHMAa BakyyMMeTpa HacoC OTKoYaoT. PernctpupyoT TeMnepaTtypy OKpy-
Xatlwlen cpedbl, atmocgepHoe aaBneHue, NokasaHWe cyeT4ynka BPeMeHU, CepUMHbIA HOMeEpP YCTPOUCTBA
oTbopa npobd, Homep dbUnbTpa n HoMep NPoobkl.

[ToacoeauHAT YCTPOUCTBO 0TOOPa NPob K HACOCY M HAYMHAaKT oTOOp Npob. BkNoyatloT cHeTUYUK BpeMe-
HA W PErncTpupyoT BpeMmd Havana otoopa npob. Nprn HeobXoAUMMOCTU PETYNUPYIOT pacxoa c NOMOLLbIO perynum-
POBOYHOMO KnanaHa. KOHTpONUpYoT 1 3anickIBaOT pacxod He MeHee YyeM OWH pas B AeHb B TeUYeHne BCero
oTOopa Npob. PernctpmpyroT 3Ha4YeHUst TemnepaTypbl oKpyXatolwen cpeabl, aTMocepHOro AaBneHUs 1 pac-
Xo/4a B Havane 1 KoHLe nepuoga otbopa npod (cMm. npumep odhopMneHUs XKypHana gaHHbIX, npunoxexHue C).

[10 okKOHYaHWUK 0TOOpPa NPOL YCTPOUCTBO OTOOPA NPOD OCTOPOXKHO OTCOEAUHSIIOT N NOMELLAIOT ero B YMC-
TYIO cpeqny. 3atemM NPOBOASAT KOHTPOMbHYIO MPOBEPKY XapaKTePUCTUK MOTOKA C NMOMOLLbI KOHTPOMLHOro
yCTpoUCTBa 0TOOpa npob. Ecnun aaHHbIe NpoBepkn oTnndatoTcs bonee yem Ha 10 % OT nepBOHaYanbHO NONy-
YEHHbIX AaHHBIX, TO XapaKTepPUCTUKX NOTOoKAa ANl 3TON NPodbl MAapKUPYIOT Kak COMHUTENbHLIE, NMPOBEPSAIOT
YCTPOUCTBO O0TOOpPA Npob 1 npu HeoBXoANMOCTN OTOPAaKOBLIBAIOT €r0.

HageB nepyaTkn U3 nonmadupa Unu naTtekca, 3BneKkarT KapTpuaK ¢ copdbeHTOM U3 moayns 1 ycTtpou-
CTBa 0TOOpa Npod, noMeLwlatoT ero Ha NPOMbITYIO pacTBOPUTENEM antoMUHUEBYHO ONbry (MOXHO MCNOMb30-
BaTb pONbry, B KOTOPYO NEPBOHAYANbLHO ObIN 3aBEPHYT KapTPUOK). 3aTEM C MOMOLLbIO NUHLIETA € TybKamMu,
NOKPLITEIMU [TTP3, OCTOPOXKHO U3BNEKAOT PUNLTP U3 €ro gepXaTtensd, ABa)Xdbl cknaabliBaloT ero nonofam
(pabo4ein NOBEPXHOCTLIO BHYTPbL) M NOMELLaoT ero B CTEKNSIHHBIA KApPTPUAXK NOoBepx copbeHTa. 3aTeM Kap-
TPUOXK NOMELLAIOT B KOHTEUHEP ANA TPaHCMOPTUPOBAHUA U MapKUPYIOT ero. Bo BpeMa TpaHCNoOpTUPOBaHUA B
nabopaToputo KOHTEUHEP AO0IMKEH ObITb FrepPMETUYHO 3aKPbIT, OXNaXaeH 1 3almileH ot ceeTa. [1pobbl XpaHaT
npn Temnepatype He bonee 4 °C B TeueHne He Boree ABYX HeAeNb A0 NMPOBEAESHUS UX SKCTpaKL .

10.4 XonocTtble npoobI

He meHee 10 % aHanusnpyembix npob nnm He meHee ogHoM Npobbl AN Kaxaoro mecrta otbopa npob
OOIKHBI ObITh XoNnocTeiMU. [py Nnepuognieckom oTbope npod nnm nposeaeHnn 6oNbLLLIOro YMcna N3MepeHnit
OTOUPalOT HE MeHee OHON XONMOCTOW NPobbl A1 KaXKAoro Mecta oToopa npod KaXKabl AeHb B TeYeHUe Nnepmo-
na otoéopa npob.
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11 lMNMopgroToBKa npo6

11.1 OOLWwue nonoxeHUN

[TomewlatoT akcTpakTop CoKcneTa B BbITSPKHOM WKadg 1 noaAroTaBNMBatoT K padboTe, 40OaBUB COOTBET-
CTBYIOLLEE KOMNYECTBO PacTBOPUTENS ANA 3KCTPaKLUMKA B NEPEroHHyo Kondy. Ecnu cTekNAHHbBIN KapTpUax C
COPOEHTOM 3KCTparnpytoT 6e3 npeaBapnUTenbHOro M3BNeYeHna copbeHTa, ToO UICMONMb3YHT 3KCTpakTop CoKene-
Ta BMecTuMocTbio 500 mn, kondy BmectumocTbio 1000 Mn 1 obbem pacTBopuUTena Ans akctTpakunm 600 mn.
Ecnn copbeHT U3BneKkatoT U3 KapTpua)ka Ao NpoBegeHUsa 3KCTpakLuMK, TO MCNOMNb3YHT aKCcTpakTop CokecneTa
BMecTMMocCTbio 200 mn, konby BmectumocTbio 500 Mn 1 obbem pacTBopuTens Ang akctpakuum 300 mn.

Ecnun B kadecTBe copbeHTa ncnonbayoT PUF, TO B KauecTBe pacTBOPUTENSA ANA SKCTPaKLUUA NCMOMNb3YIOT
pPacTBOP AN3TUNOBOrC adoupa B H-rekcaHe ¢ obvemHon gonen 10 %. LlnknorekcaH unm Tonyon moryT ObITb alb-
TepHaTUBHbIMU pacTBoputenammn ans skctpakuum PUF [9], [13], [17], [21], [30].

Ecnun B kKayecTBe copbeHTa UcnonbayT cmonly XAD-2, To B Ka4eCcTBe pacTBOPUTENS AN SKCTpaKu M
NCMONb3YHOT PacTBOP AN3TUNOBOIo agpupa B H-rekcaHe unn 100 %-Hom auxnopmeTtaHe ¢ 0b6beMHON aonen
10 %. LlnknorekcaH nnun Tonyon MoryT ObiTb anbTepHaTUBHBIMW PaCTBOPUTENAMM NPU YCNOBUK NOATBEPXKOE-
HUA UX NPUrCAHOCTU NONb30oBaTENEM.

[TpumMmeyaHune— CornacHoO HEKOTOPLIM UCCINEeA0BaHUAM NMNPEanonaraeTcs, Yto ANXNopMeTraH MmeHee adek-
TUBEH NMpu akcTpakumm [NAY na caxu, yem tonyon [30].

HageB nepyaTtku, BEIHUMAKOT KapTPUaXK ¢ Npodon N3 repMeTUYHO 3aKPbITOr0 KOHTENHEPAa ANA TPaHCNop-
TUPOBaAHUA M NOMeLLaloT ero Ha antoMMHUEBYHO PONBTY, MPOMBITYIO pacTBopuUTeneM. N3BnekarT U3 KapTpuaka
CNOXEeHHbLIN PUMbTP C NOMOLLLIC NPOMBLITOrO B rekcaHe NUHLeTa U NoMeLllaroT ero Ha AHO aKkeTpakTopa CoKene-
Ta. Ecnun copBeHT 3KCTparnpyroT BHYTPU CTEKNAHHOIO KapTpuaxa, TO ero BHELLHIOK NOBEPXHOCTL TLWATENBHO
MPOMBIBAKOT reKCaHOM nepea TeM, Kak MTOMECTUTb B SKCTPaKTop NnoBepX dhunstpa. Ecnmn copbeHT n3BnekarT n3
KapTpua)ka 4o NpoBeaeHUA 3KCTPaKLUUK, TO ero NoMeLlaroT B 3KCTPpaKUUOHHYIO TMNb3y 3KCTpaKTopa CoKkeneTa
018 npeagBapuUTenbHON 3KCTPaKLUnM NMbBo HeNoCpeaCTBEHHO B 3KCTPaKTop.

[Tpn ncnonsbsoBaH PUF pekomeHayeTcst BbIHYTb HANOMHUTENb PUF U3 KapTpuaxka ans otoopa npob ¢
MOMOLLbIO MMHLEeTa U LMNUOB, MOMECTUTb erc B CXXaToOM BUAE B 3KkcTpaKkTop CokecneTa BMecTUMOCTbo 200 Mn
ONs 3KCTPaKkUuMn. BHYTpEHHIOK NOBEPXHOCTb CTEKNAHHOMO KapTpuaxKa npoMbeiBatoT rekcaHom odbemom oT 10
0o 20 Mn U CMbIBbI BBINTMBAIOT B 3KCTPaKTOPR. HenocpeaCcTBEHHO Nnepe Havanom 3KCTpakLnn B COPOEHT B 3KC-
TpakTope acbapnatoT 20 MKN CTaHOApPTHOrO pacTBopa, YToOblI KOHTPONMPOBAaTL N3BMEYEHUE.

B kKaxkayro pearnbHyo U XONOCTYH Npobbl 400aBNSOT cTaHAapTHLIM PpacTBOP, cogepKallnm andpomou-
dbeHnn, gekaptopdbudeHnn nnn otaenbHble gentepupoBaHHblie [MTAY B H-rekcaHe unu guxnopmeTtaHe npu
MaCCOBOW KOHLUEHTpauun Kaxkaoro sewectsa 50 Hr/MKn.

JKcTpakTopbl Cokcnerta BkntovatoT Ha nepunoa ot 14 4o 24 4 (0ObIMHO Ha HOYb) CO CKOPOCTbLIO NPUDNN3N-
TenbHO 4 UuKkna B 4Yac. OxXnaXaeHHbIM 3KCTPaKT NponycKkalrT Yepes OCYLWUTEeNbHYO KOMOHKY, cogepXallyto
npnoénnsntensHo 10 rnpegBapuUTenbHO OUMLLIEHHOTO Oe3BoaHOro cynbgataHaTpus (CMm. 8.9), nsatem cobupa-
0T ero B KoHUeHTpaTop K-D. [Ans konn4yecTBEeHHOro NepeHoca aKkCTpakTa Konby aKCTpakTopa U OCYLUUTENBHYIO
KONOHKY NPOMbIBAIOT H-rekcaHomM nnu guxnopmetaHom cdbemom oT 100 ao 125 mn. 3aTtem BbINapmUBatoT 3KC-
TpaKT B KoHUeHTpaTope K-D Ha BoasiHou BbaHe npu temnepatype o1 60 °C o 65 °C go goctmkeHUs oobema He
bonee 5 mMn.

Heobxoagmmo cneanTb 3a TeM, YTOObI B KOHLUeHTpaTope K-D He Nnpon3oLwno NonHOro BeinapuBaHus pac-
TBOpa [NAY. Ecnn nponsoLuno nonHoe BeinapmuBaHue, To AaHHY0 Npody bpaKkytoT.

Ecnn oT1Oop Npob npoBoAUNCS B CyXYHo noroay, To He TpebyeTcH BbICYLLUMBAHME 3KCTPaKTa C NOMOLLbIO
cynbgarta Hatpua. OgHako npu ncnonbsoBaHum XAD-2 1 B TOM cnydae, ecrnii He NpoBoAMMNOCh BbICyLLIMBaHKE,
HeobXoaMMO NPOBECTU PUNbTPAaLUIO 3KCTpaKTa ¢ NOMOLLbI YMCTOro uUnbTpa, YTobLl yaanuTts YacTuUlbl
copbeHTa.

[1ns1 BbinapuBaHUA aKCTpakTa Ao obbema npubnnusnTensHo 5 M MOXHO UCTMOMNb30BAaTh BaKyYMHbIN pOTa-
LIMOHHBIN UCNAapUTENb NPU YCNOBUU, YTO OH cbecnevmBaeT NnpMemMnemMoe n3BnevYeHne BHyTPEeHHUX CTaHOapToB
nonpenensembix NAY. Npn ncnonb3oBaHUM 3TOro NCnapuTens HeobxoguMo NCKIMIOYNTb BEPOATHOCTb NOSHO-
ro BbiNapuBaHUA BCeX pacTBopuTenen. Ecnu nponsoLwno NnonHoe BelnapusaHme, To Npody bpakytoT.

BHYTpEHHIOH NOBEPXHOCTb NCNapUTENbLHON KONObI KoHLUeHTpaTopa K-D 1 konoHkn CHangepa TwaTenb-
HO NPOMbBIBAIOT H-TeKCaHOM UMM AUXITOPMETaHOM 1 MOMELLaoT CMbIBbI B TPYOKY KOHLIEHTpaTopa BMECTUMOC-
Tbto 10 Mn. 3aTeM NoOMeLLatoT KOHLIEHTpaTop Ha BoasiHyto 6aHto TemnepaTtypon 30 °C—40 °C v BeinapuBatoT
BKCTpaKT Ao obbema He bonee 1 Mn B cnabom NoToke azoTta (MOXHO UCNONb30BaTh MUKPoKoHUeHTpaTop K-D
C MUKpoKonoHkon CHangepa). BBoaat BHyTpeHHUe cTaHaapTbl (CM. 11.3) M OOBOAAT KOHEYHBLIN ODBLeM
aKcTpakTa go 1 M.

[Tpn ncnonb3oBaHUM gUXNopMeTaHa TemneparTypa BoasiHon 6aHu He aomkHa oIt 6onee 30 °C.
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Heobxogmmo cneguTb 3a Tem, 4TobbI B TpyOKe KOHLIEHTpaTopa He NMponu3oLUno NOTHOMO BeiNapMBaHUS.
Ecnu npounsoLwuno nonHoe BolnaprBaHue, To Npoby DpakytoT.

B nony4YeHHbIN SKCTpaKT A40DABMAT BHYTPEHHUI CTaHAapT U AOBOANAT KOHeYHbIN 0bbemM Ao 1 mn. Pac-
TBOP TWATENbHO NepeMeLllInBaloT, NepennMBaroT B TEMHYIO BUANy, repMeTUYHO 3aKpbIBAKOT €€ U XPaHAT NMpw
TeMmnepatype He bonee 4 °C ao npoBeaeHUst aHanmaa.

AHanns gormkeH o6biTb NpoBegeH B TedeHne 30 aHen.

11.2 O4yucTtka npoo6bl

11.2.1 lNogroToBka xpomartorpadpmnieckou KONMOHKHU

Cunukarens (Tun 60) akCTparpyroT B akCTpakTope CokcneTta gnxnopmMeTaHoOM B TedeHne 6 4 (C MUHN-
ManbHOW CKOPOCTbIO 3 LIMKMa B Yac), 3aTeM akTUBUPYIOT ero HarpeBaHWUeM B CTEKNSIHHOM KOHTENHepe, 0bepHy-
TOM (pONnbron, B TedeHne 16 4 npu temnepatype 150 °C.

B HWXKHIOK YaCTb CTEKNAHHOU XpoMaTorpadnyeckon KOJTIOHKM BMEeCTUMOCTBLIO OT 15 40 25 Mn (Hanpumep,
BHYTpeHHUM gnameTpom 11,5 MM u gnnHon 160 mm) nomMeLllaroT NOANOXKKY U3 CTEKNAHHOW BaThl U 3aTeM NoMe-
waroT 10 r aKTUBUPOBAHHOMO CUNUKArensi B BUAe cycrneHsnn B neHtaHe. Cnabdo NoCTYKMBaOT NO KONMOHKe AN
obecrneyeHns COOTBETCTBYHIOLLEro ee 3anonHeHuns cycneHanen. Noesepx cunukarensa 4odasnstoT 1 r6e3BoaHo-
rocynegartaHaTpus. lepegnucnons3oBaHMeM NPOBOAAT NpeaABapUTenbHOe SMoUpoBaHMe KONMOHKM NeHTaHOM
0bbemMom 40 mMn, a NoNyYeHHbIN 31aT YTUNU3UPYIOT.

[TpnmeyvaHue—Illpoueaypa oUNCTKM HeEODA3ATENBHA NPU NPOBEAEHUN aHANN3a OTHOCUTENBHO YNCTBIX MaT-
PUYHbIX NPOO.

11.2.2 KonoHo4HaAa xpomaTtorpadus

[ToKa NneHTaH HaxoauTCs B BEpXHEW YacT KONOHKU B Hee NepeHocsT 1 MM pacTBopa 3KCTpakTa npodbl B
H-reKcaHe 13 BUanbl U MpoOMbIBaIOT BUANY H-reKcaHoM 00 beMOM 2 MN AN KONMMYECTBEHHOMO NepeHoca 3KCTpak-
Ta. [1lpoBoaaT anoupoBaHMe. HenocpeACTBEHHO Nepea TeM, KaK SMH0EHT NOYTU NONMHOCTLIO BNATAETCH B CINOU
cynbdpaTta HaTpus, 4obaBnaAwT 25 MN NeHTaHa WU NpoacpKaT antupoBaHue. NeHTaHOBBIM aMoaT MOXHO
YTUNMN3UPOBaTh.

[1punmeyaHune—IlleHTaHoBas dpakumus antoara CoaepXuT annartnveckme yrnesogopoabl, 0TobpaHHbIe € no-
MOLLbIO KOMBUHaL MM unbTp — copdbeHT. [pu Kenanmm ata ppakums MoOXeT bbiTb NpoaHanManpoBaHa aAns onpeaeneHus
coaepXaHUA KOHKPETHbLIX annaTtn4eckux opraHN4eCcKknx coeauHeHuN,

Ecnn ansa akcTpakuun npodbl B KAaYeCTBE pacTBOPUTENS UCMONb3yeTcsa AUXNopMeTaH, Heobxoaumo
3aMEHWUTb PacTBOPUTENb Ha H-rekcaH. [ns 3Toro skCTpakT pa3baBsaoT rekcaHoM Kak MUHUMYM ABa pasa U
3aTEM BbIMapuBatoT B NOTOKE YMCTOro aszota npu temnepartype 30 °C go nonyveHust oorema 1 mn. lNpoueccel
pa3daBneHns N BbiNapnBaHUa HeODXoAUMMO MOBTOPUTL NO KpanHe Mepe ABa pasa. AnbTepHaTUBOW ANS BbINa-
PUBAHUA ABNAETCH UCMONMb30BaHNE MUKPOKOHLeHTpaTopa K-D ¢ MukpokonoHkon CHanaepa.

OKOHYaTeTIbHO KOMNMOHKY 3MIOUPYIOT CO CKOPOCTLIO 2 MIT/MWH PacTBOPOM AUXNOPMETaHa B NeHTaHe obbe-
MOM 25 Mn (C 0OBbEeMHbLIM OTHOLLIEHUEM 4:6) 1 NonyvYeHHbI 310aT cobupaloT B UcnaputenbHyo konby K-D
BMECTUMOCTLO 50 M ¢ TPYOOUYHBIM KOHLUEHTPaTOPOM BMECTUMOCTLIO 5 M1 ANS BbINapUBaHUS 3KCTpaKTa npo-
Obl 4O 0bbeMa MeHee 5 M. 3aTeM 3KCTPaKT BbiNapuBatoT Ao obbema He bonee 1 Mn B cnabom NOoTOKE YNCTOrO
a30Ta, KaK bbI10 ONUCAaHOo BbILLE.

[TpumeyaHwune— [ononHUTENbHOE 3NIOUPOBAHUE KONOHKU METAHOMOM 06beMOM 25 M NO3BONSAET BblAENUTD
nonsipHble MNAY (kncnopogocogepawme, HUTPOBAaHHbIE U CyNbOUPOBaHHbIE). 3Ta PpaKUMsa MOXKET BbITb NPOaHaNN3nNpPo-
BaHa ANs onpeaeneHnst coaepXaHns KOHKPETHbIX MonspHbiX [TAY.

11.3 [Job6aBneHne BHYTPEHHUX CTAHAAPTOB

[Tpn ncnonb3oBaHUW HACTOSALWEro Mmetoga dbiBaeT HeobXoaUMO NpUMeHeHne ogHOro UM HEeCKONMbKUX
BHYTPEHHUX CTaHOapTOB, KOTOPLIE B NpoLecce XpoMmaTorpadpuieckoro pasgeneHna seayT cedbs aHanormyHo
onpegenaemMblM coeguHeHUAM. Kak npaBUNo, B Ka4eCcTBe TaKUX BHYTPeHHUX cTaHgapToB ANA IAY ncnonekayoT
NX AeNTepupoBaHHbIe aHanorn. Heodbxoanmo ydoeautbes, 4To npoLeaypa v KOMNOHEHTLI MaTpuLbl Npodbl He
NOBMUAKT Ha NMPaBUNbLHOCTb U3MEPEeHUdA XapaKTepUCTUK BHYTpeHHero ctaHgapTta. Ana otaenbHbiX [1AY
MCNONb3YIOT crneayoLlme BHYTPeHHe cTaHaapThl:

HadbTanuH-dg [MepuneH-d,

HagpTanuH [lepuneH
beH3(a)nunpeH
BeH3(b)nyopaHTeH
beH3(k)dnyopaHTeH
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AueHadTeH-dqp BeH3(ghi/)nepuneH
AueHadTeH OnbeHs(a, h)aHTpaleH
AuleHadTaneH NHaeH(1,2,3-cd)nnpeH
dnyopeH KopoHeH
®PeHaHTpeH-d XpuseH-dq,

AHTpaueH beHs(a)aHTpaueH
dnyopaHTeH XpuseH

PeHaHTpeH LinknoneHta(cd)nupeH
[1TnpeH

MaccoBada KoHUeHTpaunus COOTBETCTBYHIOLMX UCXOOHBIX AeUTepUpoBaHHbLIX BHYTPEHHMX CTaHOapToB
00bIvHO cocTaBnsieT 50 HI/MKN. VX 40DaBNSAOT K 3KCTPaKTY Npobbl TakmM 0bpasom, YTOObI MX KOHUEHTpaLus B
3KCTpakTe OblNa aHanorMiHon KoHueHTpauum MNAY B aHanuampyemblx npobax (Hanpumep, 20 MKN NCXOOHOTO
pacTBopa A06aBnsaoT K 1 M1 3KecTpakTa Npodbl, YTOOLI MONYUNTb MACcCOBYO KOHLUeHTpauuto MNMAY 1 Hr/MK, uTo
COOTBETCTBYET MaccoBOM KoHLeHTpauuu MAY B Bosayxe 3 HI/M*® npu obbeme npobbl Bo3ayxa 325 m?). KoHeu-
HbIM 0BBEM 3KCTpaKTa npobbl nocne AobaBneHnsl BHYTPEHHUX cTaHAapToB AoBoadAT Ao 1 mn. BHyTpeHHUe
cTaHOapThl creayeT AcbaBNATb HENOCPEACTBEHHO NOCME OUUCTKM Npobbl (ecnu oHa nposBoaunack), Ho 4o
nomMeLleHNda Ha XpaHeHne B MOPO3UIbLHYIO KaMepy.

[TpnumedaHne— [HentepnpoBaHHblie [1AY cogepxart cneabl HegentepmnpoBaHHbIX [TAY. ECnn K3KCTpakTy Npo-
Obl 4O06ABNAIOT CANWKOM DONbLLUOE KONUYECTBO AeUTEPUPOBAHHBLIX [TAY, 3TO MOXET NPUBECTU K HEMPABUITbHOW KONMUYECT-
BeHHON oueHke [1AY B npobe. Kak npasuno, cogepxanue [1AY B BO3ayxe yMEHbLLAeTCs C yBEeNIMYEHUEM 4ucna
apomMaTunyecKkux Korney B monekyne. [ostomy maccoBasi KOHUEHTpauns 4obaBnsieMblX BHYTPEHHUX CTAHAAPTOB AOITKHA
ObITb TEM MEHbLLE, YeM bonblie monekyna lNAY (Hanpumep, 1 HI/MKN Ana HadTanuHa-dg, aueHaTanvHa-d, ,, PeHaHTpe-
Ha-d,, 1 0,1 Hr/MKN ana xpuseHa-d, , n nepunexHa-d., ,).

12 AHanu3 npob6

12.1 Annapartypa

[1na aHanusa 4valle BCero MCNonb3yoT MacC-CreKkTpoMeTPbl C MOHU3aUWMen 3NeKTPOHHBIM yaapoMm (npu
dHeprun noHnsauum 70 aB) B paboTatollemM pexmme cenekTMBHOro MoHUTopuHra noHoBs (SIM). OgHako BO3-
MOXXHO MCNONb30BaHMEe MacC-CNekKTPOMETPOB APYIMX TUMOB (Hanpumep, Tuna MOHHOW NMOBYLLKW) C APYTMM Cro-
coOOM WOHU3aUUM (Hanpumep XUMUYeckas UOoHM3auus oTpuuaTenbHbIMWU MOHAMW) B APYrMX peXXnmax
MOHUTOPWUHIa NOHOB (HanpUMep NoNHOEe CKaHMPOBaHME), eCnK 3Ta annapaTtypa obecnevymBaeT 3KBUBANEHT-
Hble MEeTPONorM4yecKkme Xxapakrepuctuki metoaa. Ana xpomatorpadpnieckoro pasgeneHnsa akctpakra npoo.l
pekoMeHayeTCAa UCMONb30BaTh KanuNndapHble rasoxpomMartorpadgpuyeckme konoHkn annmHon ot 30 go 50 m n ana-
MeTpom 0,25 MM, CO CLUUTOW HenoABWKHOU pa3on 5 Y%-HbIM peHUNMETUNCUTTMKOHOM (C TONMLWUHOW NINEeHKU
0,25 MKM) NN 3KBMBANEHTHbIE KOMOHKU. TUNUYHbIE XapaKTepUCTUKN aHaNMNMTUYeCcKoro obopyaoBaHUA;

- Ha4valbHasi TeMrnepaTtypa KONoHKU 1 BpeMs BblAepKKn: 2 MUH npn 60 °C;

- TeMnepaTtypHasi nporpamma konoHku: ot 60 °C go 290 °C co ckopocTbio 8 °C/MUH;

- KOHeu4Hoe BpeMs Bblaepkku (Npu temnepatype 290 °C): 12 MUH;

- NHXekTop ['poba: B pexume «bes geneHuns notokar» (splitless) (o1 0,5 4o 1 MUH);

- Temnepartypa uHxektopa: o1 275 °C ao 300 °C;

- TemMmnepaTtypa uHtepdgenca: ot 275 °C ao 300 °C;

- TeMnepaTtypa UCTOUHUKA MOHOB: B COOTBETCTBUU C PYKOBOACTBOM MO 3KCnnyaTauuu;
- BBOAUMBIA 0O6BbeM: oT 1 40 3 MK

- ras-Hocurtenbs: renun, npu ckopoctt notoka ot 30 oo 40 cm/c.

[Tpumep rasoBon xpomatorpammel [MAY, nony4yeHHON B NpUBeOEeHHbLIX YCNOBUAX, NpUBedeH Ha PUCYH-
ke D.1 (npunoxeHue D).

[TpumevyaHwms

1 Ncnonb3oBaHne AOpyron CrnekTpoMeTPUYECKON annapaTtypbl, TAKOW KaK WOHHasA NOBYLWKA W TaHOEMHbIW
macc-cnektpometp (MC-MC), apyrux cnocob6oB MOHM3aUUKN U PEXKNUMOB MOHUTOPUHIA NOHOB MOXET 00ecneyunTb HE MEHb-
YO aHANMUTUYECKYIO YYBCTBUTENBHOCTL. BBOA Npobbl HENOCPEACTBEHHO B KONMOHKY TAKXe MOXET 00ecneunTb Ny4Lyto
YYBCTBUTEINBHOCTb, OJHAKO B 3TOM criydae gns obecnevyeHnss onTUMarnbHbIX XapakTEPUCTUK KONMOHKU Heobxoamnma Tua-
TeNnbHas ee NoaroToBKa.

2 [1pyn ncnonb3oBaHUM AUMXNopMeTaHa HavanbHasa TeMneparypa KoNnoHKM MOXeT BbiTb noHmxeHa a0 40 °C, npw
3TOM XapakTEPUCTUKN KONTOHKU MOTYT HEMHOIO YINy4YLUUTBLCA.
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3 [nsinoBblWeHNSs pa3peLllennst (Hanpumep, Npu HENONMHOM pasgeneHnmn bera(b)dpnyopaHteHa n beH3(k)pnyopan-
TEHa), MOXXHO YCTaHaBINMBAaTb CKOPOCTb HArpeBa KONMOoHKU 4—5 °C/MUH, XOTSA NPpn 3TOM Bo3pacTaeT obuwasn npoaoKuTeNb-
HOCTb aHanumaa.

12.2 'pagyupoBKa annapaTtypbl

[na kaxgoro onpegendaemoro INAY rotoBaTt He MeHee Tpex rpagyynpoBOYHbLIX PACTBOPOB C Pa3NMUYHBLIM
cogepxaHmem HeagentTepmnpoBaHHbIX NAY. [1Na 3TOro B MepHyto Konody 4obaBndaoT COOTBETCTBYOLME OO BEMBI
OAHOI0 UMM HECKONBKUX UCXodHbIX cTaHgapToB. MaccoBagd KOHUEHTpaunua oAHOro U3 rpagyupoBOYHLIX pac-
TBOPOB AOTKHA ObITb HECKOMbBKO BbiLLE MUHUMAaNbHOMO Npeaena obHapy»XeHUs1, a 3SHa4YeHUS1 MacCOBOM KOHL,EH-
Tpauunm Apyrux ctaHaapTHLIX PacTBOPOB AO/MKHbLI COOTBETCTBOBATbL OXMOaeMOoMy AManas3oHy 3HaveHUU
MaCCOBOMN KOHLEHTpaLUWM aHanunta B peanbHbIX Npobax nubo HaxoauTcs B npegenax ananasoHa nsmepeHui
[ X-MC cuctemel.

MuHuManeHO gonyctumMasa UHTEHCUBHOCTbL MOHOB 3aBUCUT OT NpuMeHdAeMon annapatypbl. OgHako
pe3ynbTaTthl KONMMMYECTBEHHOMO onpeaeneHnst A0MKHbI ObITb HE MeHee YCTaAHOBIEHHOrO Npu ee rpagynpoBke
HUXKHEro npeaena nsmepeHunin. HXKH1M npeaen nsMmepeHnin AoMKeH ObITh CYLLIECTBEHHO BhilLE YPOBHS LLYMOB
annapatypbl Anst cbecneveHnst NPeLNO3NOHHOCTM B YCIIOBUAX MOBTOPAEMOCTU, BbIpa)eHHOM Yepes3 OTHOCK-
TenbHoe cTaHaapTHoOe OTKNoHeHWe, He bonee 20 %. Ans ngeHtudnkaymm coeauHeHNN NpUeMNemMbIM CHUTAIOT
OTHOLUeHue curHan/wym 3:1. Ans KonnvecTBeHHOro onpeaeneHnsa oTHoLEHMe curHan/lym aomkHo ObITh He
MeHee 7:1.

Kaxxabl rpaaynpoBOYHbIN PACTBOP AOJIKEH coaepXaTb COOTBETCTBYHOLWMN AEeNTEPUPOBAHHBIN BHYTPEH-
HUW cTaHOapT C U3BECTHLIM coaepXXaHnem.

[TpOBOAAT aHaNM3 BBOAUMbIX rpaaynpoBOYHbIX pacTBOPOB (BBOAUMBIN 0OBLEeM 1—3 MKI) U CTPOAT rpa-
OYVUPOBOYHbIE KPpUBLIE 3aBUCUMOCTU NNowagen NMKoB NepBUYHBIX MOHOB aHanuTa U nnowaaen nMKoB COOTBEe-
TCTBYIOLLEro BHYTpPeHHero crtaHgapta OT MaCCOBOM KOHUEHTpauuW Kaxaoro aHanmmMta W MacCOBOU
KOHLeHTpaLnn BHyTpeHHero ctaHaapTa. Paktop OTKIIMKa R, ANA KaXX40oro aHanuTa BblYUCNAT No oopMyne

Aspis
Ais Ps

Rf_

rae A, — nnowaae nuka nepBUYHOro MoHa aHanuTa;
P . — MaccoBas KOHUeHTpaLuma aHanuTa, Hr/MKJT;

A, — nnoLwagb Nuka nepBUYHbIX MOHOB BHYTPEHHEro ctaHaapTa;

P — MaccoBad KOHLeHTpaLmMsa BHYTpPEeHHEro ctaHgapTa, Hr/MK.

[ns Konu4yecTBEeHHOro onpeaeneHnst aHannuToB 3a NMepBUYHBbIA MOH OBLIMHO MPUHUMAKT Haubonee
MHTEHCUBHLIA MOH, KOTOPOMY COOTBETCTBYET 6a30BbIN NUK. Ecnn BbInn oTMeYeHbl Kakne-nnbo nomexu, To
KONM4YecTBEeHHOE ornpeaeneHme NpoBoasAT Mo ABYM crneayrwmm no MHTEHCUMBHOCTU MOHAM, NMPUHMMas UX 3a
BTOPUYHbBbIE UOHBLI. XapaKkTepPUCTUYHbIE NOHBI A1 HEKOTOPLIX AENTEPUPOBAHHBIX BHYTPEHHUX CTaHJapTOB NP Y-
BeaeHbl B Tabnuue E. 1 (npunoxeHne E). 3Tn ctaHaapTbl MOXHO MCNOMNb30BaTb B KAYECTBE penepoB 4151 onpe-
nerneHns BpeMeHu yaepxxnsaHus. BHyTpeHHUe ctaHaapThl 400aBNAOT KO BCEM rpaayUpOBOYHBIM pacTBoOpam
1 BCEM 3KCTpakTam npob, aHanusnpyemsim I' X-MC.

Ecnun 3HavyeHna R; BO BCeEM AnanasoHe n3mMepeHnin NoCcToAHHO (OTHOCUTENTbHOE CTaH4apTHOE OTKIO-
HeHne < 20 %), ToO MOXHO NPUHATL R; 3a MOCTOAHHYIO BENUYMHY U UCMONb30BaTh cpegHee 3HavYeHne R Ans
nocneayoLwmnx BblMMcneHnin. AnbTepHaTUBON ABNAETCA NOCTPOEHME Ha OCHOBE MNOSTyYEHHbIX PE3yNbTaToB rpa-
AYUPOBOYHON KPUBOW 3aBUCUMOCTU OTHOLLIEHUA nnolwagen nukoB AJA.. oT R-.

[TpoBepKy paboyero rpagyupoBOYHOro rpaduka nnm akropa oTkInka R; NpoBoAAT Kaxabln padouunm
OeHb NyTemM aHanusa ogHoro U HeCKONbKUX rpagyMpoBOYHBbIX pacTBOPOB. ECn nony4YeHHbIN BLIXOAHOW CUT-
Han oTnM4aeTcsl OT YCTAaHOBMEHHOro paHee bonee, YyemM Ha 20 %, To NOBTOPAIOT NPOBEPKY C UCTMIONb30BAHUEM
CBEXerorpaayMpoBOYHOro pacTteopa Unn cTpoAaT HOBLIUMTpaaynpoBOYHbIM rpad k. 3HaYeHNUA OTHOCUTENBHOro
BpeMeHU yaepXUBaHUA KaXaoro onpeaenaemMoro coeauHeHna npu nposeaeHnn rpaaynpoBokK He AOJDKHDI
oTnuyaTbea Apyr ot Apyra bonee 4yem Ha 0,03 eanUHULBI U3MEPEHUS OTHOCUTESIbHOTO BPEMEHU YAEPKUBAHUS.

12.3 llpoBepgeHUe aHanu3a

JKCTpaKThbl Npodbl BEIHUMAKT U3 XONOAWUINbHUKA U BbIAEPKNBAKOT NPU KOMHaATHOW TeMnepaTtype Ao A0C-
TUXKEeHUA TeNNoBOro paBHoBecUd. [locne Toro Kak rasoBblM XpomaTtorpadg U Macc-CnekTpoMeTp BhILUMU Ha
paboun pexxmm, BBOAAT 1—3 MK SKCTpaKTa Kaxaon npodbl B UCnapUTenb U PUKCUPYIOT BbIXOOAHOW CUTHATT
Macc-cnekTtpomeTpa. BeibupaloT He MeHee ABYX MOHOB Ha coeAMHeHWe Ans MOHUTOpUHra. PekomeHagyemoe
MUHUManNbHOE BpeMs peructpaunn kaxkaoro nuka coctasndaeT 100 mc. [Npumepbl XapakTepUCTUYHBIX MIOHOB
anga HekoTopbIX [TAY nprBeaeHbl B MpUNoXxeHun E.

[Mpun aHanunse B pexxume SIM ngeHTndmKkaumio aHannMToB OCYLLECTBIIAOT Mo BpeMeHaM yaepKUBaHNA U
OTHOLLUEHUAM MHTEHCUBHOCTEN NUKOB MOHOB. B 3TOM cny4ae He cyllecTBYeT Macc-crekTpa Ansa cpaBHeHus.
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Ecnun B peXxum MOHUTOPUHIa BKITHOYEHBI BTOPUYHBbIE NOHBI, TO Npeaen obHapyXeHUsa metoaa byaeT s3HavYUTeNb-
HO HUXe, MOCKONbKY OTHOCUTENbHAsA MHTEHCUBHOCTL 3TUX MOHOB aAnd [NAY mana. [Moatomy, ecnu TpebyeTtcs
HUA3KNKW Npeaen ocbHapyXeHns, UCNoNb3oBaHWUe NepPBUYHOITO MOHA BMECTE C OTHOCUTESbHBIM BPEMEHEM YAEP-
XNBaHUA UM UHOEKCOM yaepXXMBaHUA (OTHOCUTENbHO COOTBETCTBYIOLWEro AeUTepUupoBaHHOIO BHYTPEHHEro
cTaHgapTa)MOryT Ha NpaKkTuke okasaTbcst bonee nonesHbiMu Ans naeHtTudgpmnkauunn. Ecnn ans naeHtugpukaumnm
aHanuTa UCnosb3yoT OTHOLLEHWE r BpeMeHW yaepXXuBaHus (f;) HEM3BECTHOIro aHanuTa u U BpeMeHU yaepXu-
BaHWS COOTBETCTBYIOLLEro BHyTpeHHero ctangaptal(r =t; | /tz 1), TOOTHOLIEHWE g, NONy4YeHHOE N3 XpOMaTOT-
paMMbl NPoObI, He A0JDKHO oTNndaTbeA bonee YemM Ha 0,4 % OT OTHOLUEHNSA r, NONMYYEeHHOro U3 XpoMaTorpamMmbl
rpaayupoBOYHLIX PacTBOPOB. 3HaYeHMe r AomkHO BbITh B npeaenax 0,5—2. OTKNOHEHUS UHAEKCOB yaep-
XUBaAHUS aHanuUTa B Npobe NB COOTBETCTBYOLLEM rpaaynpoBOYHOM pacTBOpe AOMMKHbI ObITb B Npeaenax+2 %.

COOTHOLWEHNA NHTEHCUBHOCTEN NEPBUYHBIX XapaKTepUCTUYHbIX MOHOB aHanuTa B nNpobe He AOIKHbI

OTNMUYAaTLCHA OT UX COOTHOLIEHUSA B rpaaynpoBOYHOM pacTBope bonee yem Ha = 30 %. Ecnu BeIxogHOW curHan
noboro noHa, UCNONL3YyeMOro Ans KoONMYecTBEHHOro onpeaeneHuns, NpeBbILLIAaEeT BepxHee 3HavyeHne ananaso-
Ha N3MEepPEHNN, YCTaHOBMEHHOro npu rpagynposke cuctemsl ' X-MC, skcTpakT paszdasnstoT. [Ansa pasdbaBneHus
K3KCTpaKTy 4006aBnaAloT AONONMHUTENBHOE KONUYECTBO BHYTPEHHErO cTaHaapTa ANnd obecneveHns B aKCTpaKTe
HeobXoaAMMOKW MaCCOBOU KOHUEHTPaLU WK Kaxaoro BHyTpeHHero ctaHgapTta (o1 1 oo 10 Hr/MKn). 3aTeM npoBo-
OST MOBTOPHbLIA aHaNM3 pa3daBneHHOro sKCTpakTa.

Korga aHanut uaeHTM@UUMPOBaH, NPOBOAAT erc KoNMYeCcTBeHHOE onpeaeneHue, ANgd vYero onpeaensioT
nnowaab XpoMaTorpagemMyeckoro nuka, nony4vyeHHyo ans nepBUYHOro XxapaktepuctuydHoro noHa. Onpepene-
HMe KonudecTBa NpoBOAAT MEeTOAOM BHYTPeHHero ctaHgapTta. Icnonb3yioT BHYTPEHHUU cTaHadapT, BpeMS
yaepPXUBAHMS KOTOPOro byaet bnvxkanwmm Kk aHanuty. OTKNOHEHNe OTHOCUTENbHbLIX BPEMEH YAEPKUBAHUS
MaKCUMYMOB MUKOB 3adaHHbIX XapaKTepUCTUIHBIX NOHOB aHannUTa OT MakCUMYMOB NMUKOB BbIOpaHHOIO BHYT-
peHHero ctaHgapTa AoMKHO ObITh B npegenax + 0,03 eguHULbI USMEPEHNS OTHOCUTENBHOMO BPEMEHN YaAEPXKN-
BaHUA.

[Tpn npoBeaeHUN aHanusa npob ¢ HU3KKUM coaepkaHuem MNAY cpasy e nocne aHanusa npod U cTax-
OAPTHBIX PACTBOPOB C BLICOKUM cogepXaHmnem INAY BO3MOXHO NpUBHECEHWE 3arpssHeHnd 3a cHeT OCTaTOYHbIX
[TAY B cucTteme. [103TOMY nocne nNpoBeAeHUs1 Kaxkaoro aHannsa Heobxoanmo nNpoMbITb CUCTEMY PACTBOPU-
Tenem.

13 Ob6paboTKa pe3ynbTaToB U3MEPEHUN

MaccoByHo KOHLEHTPaLMUIO ppay, HI/MKI, KaXXKA0ro MAeHTUPULNPOBAHHOIO aHannTa B 3KCTpakTe npoobl
BbIMNCMIAOT No popmyne

Ax Pis

PPAH — )
Axs Rf

rae A, — nnowagb nuka xapakTepUCcTUYHbIX MOHOB aHanNnTa;
A . — nnowaap NuKa xapakTepucTUYHbIX MIOHOB BHYTPEHHEro cTaHaapTa;

R;: — KO3 d@ULNEHT OTKNNKA.
O6wmn o6bem oTobpaHHOro Bosgyxa V., M3, BEIMMCASAOT No hopmyne

V _Q1+Q2---QH_ t
M 3
n 1000

raeq,, g, . .. g, — 3HavyeHUda pacxoja Bosayxa B Havarne, NpoMeXyToUHbIX ToUKaxX U KoHLe nepuoaa oTbopa
npoodbl, N/MUH;

n — 4YNCNo USMEepPEHNIN pacxoaa;
{ — NpoACMKNTENBHOCTL OTOOPA NPOD, MUH.
ObwWwmin odbbem oTODPAHHOMO BO3AyXa MOXKET ObITb NepecyHnTaH K cTaHaapTHLIM YCINOBUAM (TeMNepaType
25 °C n gasneHuo 101,3 kl'a) no popmyne

V. = V. pa 298 |
10,3 273+ T,

rae V. — obwmnin o6 bem otobpaHHoro Bosayxa, npueBeAeHHbIA K cTaHAapTHeIM yeroBusam (25 °C n101,3 kMa), m3;
V_ — obwmin 06bem oTob6paHHOro B pearibHbIX YCIOBUAX BO3AyXa, M>;

P, — aTmocgepHoe aaBneHue, Klla;
T, — OKpyXatowada Temnepartypa, °C.
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MaccoBy KOHLEHTPaLWKo p ,, HI/M3, KaXkoro aHanuTa B npobe Bo3ayxa BbIMUCANAT No hopMyne

_ PV
pa ee,
V

S

rae V, — KoHe4YHbI 00beM 3KCTpaKkTa, MK,

14 KOHTpONb KayecTBa pe3ynbTaToOB U3MEepPEeHNMU

[Tonb3oBaTenb cTaHgapTa A0MKeH pa3paboTaTb METOAMKY BBIMOMHEHUS U3MEPEHUN, coaepKallyio
MHCTPYKLMN 1o cOopKe, rpaayupoBke 1 paboTe cuctemsl oTbopa npob ¢ ykazaHUeM nponsBoamTensa u Mmoaenu
MCNONb3yeMoro oc6opyaoBaHUS; MHCTPYKLU N MO MOAroTOBKE, OYNUCTKE, XpaHEeHUIO N NOAroTOBKE peakTUBOB AN
oTbopanpob ncamux npobd; no cdbopke, rpagyunposke npabote ¢l X-MC cuctemomn, ¢ ykazaHnemMm mapkm n Moe-
N UCNONb3yeMoro cbopyaoBaHUS; NONOXEHUSA NO perucTpaunmn nodbpaboTke AaHHbIX C YKasaHUEM UCTIONb3Yye-
MbIX annapaTHbIX U NporpaMMHbIX cpeacTts OBM.

MeToaunka BbINOMHEHNA U3MEPEHUIN A0IKHA coagepaTb NoatanHble UHCTPYKUMUA U ObITb AOCTYMHON U
MOHATHOM ANS NepcoHana, nposoasawero namepeHus. Metogmka BbINOMHEHUS U3MEPEHUIA AOIHKHA COOTBET-
CTBOBaTb TpeboBaHUAM HaACTOsALLEro ctaHgapTa.

CBexue rpagynpoBoYHbIE PACTBOPLI FTOTOBAT EXXEMECAYHO UM OJNH pa3 B IBA MeCSLLAa U MX COCTaB Mpo-
BEpAIOT Ha OCHOBE CEPUNHO BbINyCKaeMbIX cTaHgapTHLIX cMecen [AY.

[TpnmedaHwune— CraHgapTHble BEWECTBA A5 NMPUroToBrneHns cmecen [1AY BbInyCcKatloTCcA CEPUNHO.

[ pagyupoBOYHLIE PACTBOPLI aHANU3UPYIOT A0 U Nocne Kaxaou cepumn npod, BBoauMbIX B ' X-MC cuc-
TEMY.

[ns npoBepkn cTabUNbHOCTU paboThl onepaTopa U aHaNMUTUYEeCKON CUCTEMBI K OUMNLLIEHHOMY 3KCTPaKTY
npoObl Nepean HavyanoMm aHanmsa AoOaBNAT KOHTPONbLHOE CTaHA4ApTHOE BELWIECTBO, Takoe Kak rnyopaH-
TeH-d,, Unn gpyroe noaxoasiiee BeLecTBo.

O PP EeKTUBHOCTb U3BMEYEHUS N3OTOMHO-MeYeHbIX 3amMmeHunTenen MNAY, nobaBneHHbIX B Npobbl nepen
3KCTPpaKLuMen n aHannm3om, HeodbxXoAMMO TLATENbHO KOHTPONMUPOBAaTL, YTODLI rapaHTUpoBaTh 3P EKTUBHOCTL
npoueayp noarotoBkM M aHanmsa npod. P dekTUBHOCTL U3BNeYeHUa 3ameHnTenen NAY gomxkHa ObiTh B
npegenax 75 %—125 %. Npobbl, ANA KOTOPbLIX 3TU 3Ha4YeHUa dyayT meHee 50 % mnnu 6onee 150 %, bpakytoT.

[MpndnuantensHo 10 % aKkCTpakToB NPob ACMKHbI ObITb NOABEPrHyThHl NOBTOPHOMY aHanusy ['X-MC
MeToOoM A4 NPOBEPKN NPeLlM3MOHHOCTU, OTHOCALLEUCS K aHannTu4eckou npoueaype.

[na obecnevyeHnss TOUHOCTU, OTHOCSLLENCS K aHANUTUYECKOW npoLeaype, HeobxoaMmo nepuognveckn
aHann3npoBaTb U3BECTHLIE CTaHAapTHLIE 0bpa3Libl.

15 lMpepen o6HapyXeHUs, HeonpeaeneHHOCTb U NPEeLU3NOHHOCTbL MeTo4a

[Tpegen obHapyXeHUsa HacTodalwero metoga nponopunoHaneH odbbvemy npobol. Npn obbeme npod.l
350 m3 npeaen obHapyxeHnsa metoga coctaBut meHee 0,05 Hr/mM3. YnapuBaHue akcTpakTa npodbbl 4o obbema
MeHee 1 M nepea npoBeaeHUEM aHanNM3a CHUXKaeT npeaen cbHapyXeHUs, oaHaKko NPy 3TOM BO3MOXXHbI NOTe-
Py aHanuTta, ocobeHHO ABYX- U Tpexuuknudecknx MNAY. HyBCTBUTENbHOCTb aHANMUTUYECKOWU CUCTEMBI YBENNYI-
BAeTCH NPU MCNONb30BaHUN MAcC-CNEKTPOMETPOB BbICOKOIO paspelleHust.

[Tpeyn3noHHOCTb M HeonpeaeneHHOCTb 3aBUCAT 0T 0bbeMa Npodbl U MAacCOBOW KOHLEHTpaUWUKX aHanuTa.
[Tpeun3noHHOCTb, BblpaXKeHHasd Kak cTaHaapTHOE OTKNOHEHWe, A0KHA ObITh B Npeaenax =25 %, a Heonpeae-
neHHocTb — B npeaenax =50 %.

ConocTtaBnenune aHanmsa npob atmocdepHoro Bosayxa obvemom 150 M3, 0ToBpaHHbIX B ABYX ropogax
CWA B TeuyeHne ogHoOro roga, nokasano, 4To obuwiee cpeaHee cTaHOapTHOE OTKMOHeHUe (B AuManasoHe
0,03 %—45,3 %) ana 18 pasnuuHbiX NAY (oT HadpTannHa go KopoHeHa) coctaBuno 13 % [6]. XapakTepUCTUKU
OMUCaHHOro B HACTOSALLIEM CTaHAapTe MeTo4a aHanu3a npuesedeHsl B Tabnuue A.1 (npunoxexHue A).
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[MpnnoxeHwne A
(obsizaTenbHOE)

XapakTepUCcTUKMN MeToOa

Tabnwuuya A1 —TlepedeHb pabounx xapakTepucTuk aHanMTUYeCcKkoro MetToaa

[OCT P UCO 12884—2007

HanmeHoBaHne xapakTepucTuku

SHaYeHue

IlnanasoH namepeHmnm maccoBou KOHUeHTpauuu [NAY ot HadTanmnHa ao
KOPOHEHA, HF/M®

OT1 0,05 go 1 000

HE MEHEE

Mpeaen obHapyxeHus npu o6beme Npobbl 350 M°, HI/M°, He Bonee 0,05
Pacxoa npu otbope npob, n/muH, He bonee 250
[TorpelwHoCTb YCTAaHOBKKU pacxoga npobbl, % + 10
OhheKTMBHOCTL 0TOOpPa Npod, %:
Tpebyemasn Ot 75 0o 125
aonyckaemas OT1 50 no 150
PP EKTUBHOCTL yaAepKNBaHUA, %:
Tpebyemasn O1 75 0o 125
aonyckaemas OT1 50 no 150
Xonoctas npoba, Hr, MeHee 10
Ons HadpTanmHa n PeHaHTpeHa 50
MaccoBasi Jonss OCHOBHOIoO KOMMNOHEHTa B cTaHgapTHOM obpa3sue, %, 08

Uncno noBTopHbIX Npob, % obwero uncna, He MeHee

10 (HO HE MeHee OQHOWN)

OTHOLWEeHne BpeMEeHU YAEPKUBaAHUA aHAlTUTa K BpEMEHU YAEPXKNBaAHUA

PaclupeHHas HeonpeaeneHHocTb, %

BHYTPEHHEero crangapra r (cm. 12.3) OT1 0,5 go 2;
CoBnageHne MakCMMyMOB MUKOB, B €4VHULAxX OTHOCUTEINbHOro Bpe-
MEHW yAEPXNBAHUS + 0,03
[Mpeun3noHHoCTb, % + 25
+ 50
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[MpnnoxeHwe B
(cnpaBo4HoOe€)

Pusndeckue cBoucTBa HekKoTopbix NMAY

Tabnwua B.1— Popmynbl n dusnyeckmne cBoncrtea HekKoTopbiX MMAY [8]

[laBneHue
HanmeHoBaHWe BeLlecTBa XUMUeckas MonekynsipHas Temneparypa Temnepartypa HACLILWEHHOTO
(oBLLEenpUHsTOE) dhopmyna Macca, a.e.M. nnaenenus, °C kunenus? °C napa npu 25 °C
Kl['a
HadranuH C10Hs 128,18 80,2 218 1,1-107°
AueHad TVneH C1,Hs 152,20 OT 92 po 93 OT 265 go 280 3,9-107
AuleHadTeH C1-oH1g 154 20 » 90 » 96 » 218 » 279 2, 1073
driyoper C13H1g 166,23 » 116 » 118 » 293 » 295 8,7~’|O_3
9-drnyopeHoH C13HsO 180,21 84 341,5 ~ 107
AHTpaLeH C14H1 178,24 Ot 216 go 219 340 3,6-107°
deHaHTpeH C14H1 178,24 » 96 » 101 | Ot 339 go 340 2,3.107°
dnyopaHTeH C16H1q 202,26 » 107 » 111 » 375 » 393 6,5-107"
MupeH C1eH1 202,26 » 150 » 156 » 360 » 404 3,1-107°
LinknoneHTalcdlnnpeH CisH1o 226,28 ~ 2757 — ~ 107"
bena(a)anTpaueH CisH12 228,30 OT 157 po 167 435 1,5 - 107°
Xpu3aeH C1gH1» 228,30 » 252 » 256 | OT 441 po 448 57 - 107"
PeTeH C1sH1s 234,34 101 390 ~107°
Bena(b)dbrnyopaHTeH CooH12 252,32 OT 167 go 168 481 6,7-107°
bena(kYpnyopaHTteH CooH1» 252,32 » 198 » 217 OT1 480 no 481 2,1 1078
MepuneH CooH1o 252,32 » 273 » 278 » 500 » 503 7.0.107°
BeHa(a)nupeH CooH12 252,32 » 177 » 179 » 493 » 496 7,3-107"°
BeHa(e)nupeH CooH12 252,32 » 178 » 179 493 7,4-107"°
Bena(ghinepvneH CooH1z 276,34 » 275 » 278 525 1,3-107"
NHaeH( 1,2, 3-cd)nmpeH CooH1z 276,34 » 162 » 163 — ~107"
Nn6eH3(a, h)aHTpaueH CooH1a 278,35 » 266 » 270 524 1,3-107"
KopoHeH CosH12 300,36 » 438 » 440 525 2,0-107"

3 MHorve 13 NprvBeAeHHbIX BELLECTB BO3rOHSIIOTCS NPV TEMMEPATYPE HIKE TEMMNEPaTypbl KUMEHUS.
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[MpunoxeHune C
(cnpaBo4HOe)
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[Mpumep chbopMbl BnaHka Anga 3anUcKU JaHHbIX B NMOfieBbIX YCNOBUSAX

Havano | KoHeu
MecTo oTOOpa BapomeTpuieckoe [JaB-
npoo6 neHve
Temnepartypa oOKpyKalto-
[1aTa ) Wen cpeabl
[ pagynpoOBOYHLIV
rpacvK yCTPONCTBA [ pagyvpoBOUYHBIN - pa-
OnepaTtop ot6opa npob Puk cuctemsl [ X-MC
NaeHTudpukaymoH- | lNepuong otbopa 3HaYeHue
] pagyuposka®
Homep HbIN HOMEP npob Mpoaonxu- pacxoaa
3anaHHoe
npobooT- TENbHOCTL
GopHoro | o aHeRME oTbopa
pH bacxona N P Pacxon | Pacxon | Haxoautcs
yeTponcTsa duneTpa YAD.? Ha4ano | KoHeu npob Havano | kKoHeu | (pacdeTr- | (cTaHaapT- | B npeaenax
HbIN) HbIN) + 10 %7

? TpagyvpoBKy creyeT NpoBOAUTL A0 U NOCHE KaXJ0ro nepuoaa otéopa npob.

CocTaBun:

JlaTa:
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[MpnnoxeHnwe D

(cnpaBo4HoOe€)

[TpumMep TUNOBOU XpoMaTorpamMmmbl INAY

95

Bpemsa yaepxuBaHus, MUH

Hauudau( ryb)eHoqg
Hahned1lHe(ye)eHaguT

Hoduu(po-¢‘Z | JHeTH|

o
Up

HeLmde) ) Z | p-Haumuds| |

_._masEmNm_._mm_

Haduu({s)eHoqg
HalHedoAud(f)eHaqg

HalHedoAud(q)eHag

40

Heeudy:

Z L p-Hesudx/HahedlHe(e)eHaqg

35

HodWUULIMLoW-|

HodW! | HohedLHeunLawnt-Q|L ‘6

HaLHedoALUg
0l p-HeLHedoAUd
Had lHeHaPLIMLSWUT-9 C

Hohed.lHeUunL1an-§
HadLlHeHadLIMLOW-|
HahedlHeunlon-z
HedlHeHa(PLIMLBN-Z

Hod1HeHad HoNedlHy

Ol p-HadlHeHad
HabonLoeHaguUTT

HodoAUd-HQ-LIMLBN-|

30

25

-
N

HadoALp

0L p-HadoAug
HULreLpeHUMLIsWUdL-G ‘C ‘2

HaldeHany

-...m._.mm._._
E_u :mmwpmu ¢

m_._m__._ﬂ
HUUeLEHUNIDWNT-Q' |
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Tabnwnua E.1— Xapakrepuctudnbole nonbl ansa [ X-MC getektnpoBaHuns HekoTopbiX [MAY, BHYTPEHHUX CTAaHAAPTOB U
CTaHOapToOB AN onpeaeneHnsa 3dPEKTUBHOCTU N3BITEYEHUS

NnanveHOBaH1e BeluleCTB4d

[lepBUYHBIE NOHBI

BTopu4vHbIE NOHBI

AueHadhTer
AueHadhTeH-d1q
AueHadTaneH
AHTpaueH
Bena(a)anTpaueH
Bena(a)nmnpeH
Bena(e)nnpeH
bena(b)dpnyopaHTeH
Bena(ghi)nepuneH
bena(k)dbnyopaHTeH
Xpu3aeH

Xpun3eH-dq

KopoHeH
LinknoneHta(cd)nnpeH
Ounbena(ah)anTpaueH
dryopaHTeH

dnyopeH
9-dpnyopeHoH
Mupen(1,2,3-c,d)nnpeH
HadpranuH
HadrannH-ds
[lepuneH
[lepunen-di»
deHaHTpeH
DeHaHTpeH-d g

[MnpeH

PeTeH
NunbpombuderHun
HNekadnyopobudenunn

154
164
152
178
228
252
252
252
276
252
228
240
300
226
278
202
166
180
276
128
136
252
264
178
188
202
219
312
334

153
163

89
114
253
253
253
138
253
114
120
150
113
139
101
165
152
138
129
137
253
265
179
189
101
234
310
335

152
162
153
179
229
126
126
126
277
126
229
241
301
227
279
203
167
181
227
127
134
126
132
89
186
203
205
314
265
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MpunnoxeHnwne F
(cnpaBo4HoOe€)

CBefeHUA 0 COOTBETCTBMU HaLMOHaNbHLIX cTaHaapToB Poccumnckon ®depepauuu
CCbITOYHbLIM MeXAYHapoaHbIM CTaHgapTam

Tabnwunuya F.1

OBo3HavYeHne CCbITOYHOTO
MEXOYHApOAHOro craHaapTa

Ob603HaYeHUe n HAaMMEHOBAaHKE COOTEBETCTBYHOLWEero HauMoHanbHONrO CTaHAaapTa

MCO 6879:1995

[OCT

P NCO 6879—2005 KavecTBO BO3gyxa. XapakTEpUCTUKNM N COOTBETCT-

Byrwne UM rnoHATNH, OTHOCHLWLUNECH K MEeTO4aM HSMEDEHHﬁ KaYveCTBa BO3AyXxa

MCO 9169:1994

[OCT P NCO 9169—2006 KavecTBO BO3ayxa. OnpegeneHne xapakrepuctmk me-
TOAWK BbIMONHEHUS UBMEPEHNN

NCO/TO 4227:1989

* COOTBETCTBYOLWMN HAUMOHANbBHbBIM CTaHZ4apPT OTCYTCTBYET. 11O ero ytBepXaeHus pekomeHayeTcs NCnonb3oBaTh
NepeBod Ha PYCCKUM A3bIK AaHHOIo MeXxgyHapoaHoro craHgapra. [lepeBon gaHHOro mexXayHapoaHoro craHgapra

HaxoauTcs B @eaepanbHOM MHDOPMAaUNOHHOM (POHAE TEXHUYECKUX PErMaMeHTOB U CTaHAAPTOB.
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