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4.1. METOIbI KOHTPOJISL, XUMHUYECKHUE ®AKTOPBI

Xpomaro-mace-crieKTpoMeTpHIecKoe
onpejaeaenue geHosIa B BO3ayXe

Mertoaugeckne yKa3aHus
MYK 4.1.733—96

1. OdnacTb NpUMEHEHHN

Mertonuueckye yKa3saHus Mo XpoMaTo-MacC-ClIEKTPOMETPHYECKOMY
onpeneneHnio GeHona B BO3AYXE MpeAHA3HAuYeHbl LI LUEHTPOB rOCCa-
IMUAHAN30pa, CAHUTAPHLIX a0OPaTOpUil NPOMBIUUIEHHBIX MPEANpPHU-
ATHH, NabopaTopHii HayYHO-YMCCIEAOBATENbCKUX HHCTUTYTOB, pabo-
TAIMX B 006JIACTH TUTHEHb! OKpYyXaiolel cpeasl. Metoauyeckue yka-
3aHus pa3paboTaHbl ¢ Lenpio obecredyeHus aHAJMTHYECKOrO KOHTPOIS
(eHona B aTMOCHEPHOM BO3AYXE W BO3AYLIHON Cpe/ie MOMEILEHUH Xu-
JIBIX M OOLIECTBEHHbIX 3[aHUH M OLIEHKH COOTBETCTBHA YPOBHS €0 CO-
JeP)KaHUA TUTUEHHYECKHM HOPMaTHBaM. MeTo MOXKET MPUMEHATLCS U A1

Hspanne opuumnansHoe Hacrosmme meroanueckue ykazaHUs He
MOTYT ObITh MOJHOCTBIO WM YaCTHYHO
BOCIPOU3BE/ICHBI, THPAKMPOBAHBI M pac-
npocTpaHeHs! 6e3 paspemenna denapTa-
MEHTa roccaHanuaxagsopa Munsnpasa
Poccun.
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uesteil cepTHOUKALMN MPOAYKLHMY ¥ MATEPHANIOB, CIIOCOOHDBIX BBHIAENATH
B BO3YX ()eHON CPeIH CIeKTpa MUIPUPYIOIMX Beulecrs. MeToz Taxoke
MOXET ABNATbCA ApOHTPAKHBIM.

2. O0ume noJoKeHHs

C yueToM KOMIIIEKCa KPHTEPHEB — YaCTOTA OOHAPYXKEHHA, YPOBHH
COZIePXaHUA, UHIHPOTa NMPMMCHEHHS B IPOMBILIIEHHOCTH M HAPOJHOM
XO3SHCTBE, PacHpOCTPAHEHHOCTh B BLIOpPOCax NMPOM3BOACTB, HPHHAM-
JIEKHOCTb K OCHOBHLIM KOMITIOHEHTAaM 'O0TPaboTaBIINX Fa30B aBTOTPAHC-
NIOPTa H CNEKTPY MHIPHPYIOIMX BELIECTB M3 MONMMEPHBIX CTPOWTENb-
HBIX M OTAEAOYHBIX MATEPHANOB, TOKCHYHOCTh H OMACHOCTb — (EHON
ClieflyeT PacCMaTpPUMBAaTh KaK IMTHEHHYECKH 3HAYMMBIH Nokasarens 3a-
rpA3HeHNs BO3AyXa. B GONbIIMHCTBE KPYNHBIX IPOMBILIIEHHbIX TOPOLOB
OH BOLLEJ B NePEYEHb OCHOBHBIX 3arPA3HAIOIIMX BELUECTB, 10 KOTOPHIM
OCYLIECTBIIAECTCS KOHTPOJb COCTOAHMA aTMoctepHoro Bozuyxa. MeHon
BKJTIOYEH B nepeyHu 250 mpHOPHTETHBIX 3arpA3HAIOLIMX OKDPYXAIOUIyIo
cpeny BeiectB ¥ 130 0co60 OnacHLIX H TOKCHYHBIX COeIUHEHHH, pa3pa-
DoTaHHble ArEHTCTBOM 110 OXpaHe okpyxatoiyeil cpeasl CIIA (2). Oco-
Gyio akTyansHOCTb NpHoOpeTaeT KOHTPONIbL (eHONa B BO3AYIIHOH cpepe
TIOMEILIEHUH KUIIbIX ¥ OOIUECTBEHHBIX 3[aHu#, 3TOTOBIEHHBIX C MPHMe-
HEHHEM CTPOUTENLHBIX M OTHEIOYHbIX MOJNMMEDHLIX MAaTEPHAJIOB Ha
ocHoBe deHonpopmanbaeruAHbIX cMol. CylIeCTBYIOMKE YTBEPXKACHHbIE
¢poToMeTpuyeckue MeToabl onpeneneHus (1) u3-3a HEZOCTaTOYHOH YyB-
CTBUTEJILHOCTH HE MO3BOJIAIOT KOHTPOJHPOBATH coAepXaHue ¢enona B
BO3JyXe Ha YPOBHE CPEAHECYTOYHOH NPENENbHO HOMYCTHMON KOHLICHT-
pauuH. DTH METOABI CIEAYeT PacCMaTPUBATh B KayeCTBE CPYNIOBBIX,
T. K. HCIONb3yeMble PEAKTUBHI 00Pa3yIOT OKpalleHHble COEIUHEHHs He
TONBKO ¢ (IEHONOM, HO M C €ro Mpou3BoaHbIMU. ['a30xpoMaTorpaduye-
ckuii Metox (1) obecnieynBaeT onpeneneHue PpeHona ¢ KOIMYECTBEHHOM
ouenxoii He Huxe 1,5 ITIKcc. CyliecTBeHHbIM HEOCTATKOM €ro ABIfAET-
51 HEBBICOKasA CTeNeHb HANEKHOCTH M3-33 OTCYTCTBUA JTana MACHTHH-
KaluH, T.K. KaYECTBEHHOE ONpeJelIeHHe MO BPEMEHH YACPKUBAHHA He
ABISETCA TOKA3ATENLCTBOM MPHCYTCTBHA HMEHHO €TI0 B PEaANbHO# cMecH
3arpA3HSAIOIIMX BEIECTB BO3AYXA.

Hacrosmue METOaMYECKHE YKA3aHUs JAIOT BO3MOXHOCTh HaJEKHO
HIEeHTHUIMPOBATh M YCTaHABINBATL KOMMYECTBEHHBI XPOMATO-Macc-
CHEKTPOMETPHYECKHIT aHANIU3 BO3AYXa /I ONPENENeHHA B HeM deHona B
IUana3oHe ompeaendemMbix KoHueHTpauuid — 0,001—0,03 mr/m3, Merog
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METPOJIOrHYECKH aTTECTOBaH U oOecreynBaeT ONpeseeHHe ¢ NPEAeoM
obHapyxenns 0,3 IIJKce.

MeToauyeckne ykasaHus paspaboTaHbl B COOTBETCTBHH ¢ Tpebo-
Banuamn 'OCTos 8.563—96, 17.2.4.02—81 u 17.0.02—79 (3—5).

MeTtoauueckue yka3anus ofo0peHbl 1 PEKOMEHIOBaHbI CeKLHEH 10
(U3NUKO-XMMHUYECKUM METOJaM HCCIIEAOBaHUS OOBEKTOB OKPYKAIOMIEH
cpenbi [TpobemHoli koMucenn «HayuHbie OCHOBBI 3KOJIOTHH Y€JIOBEKA U
THrMeHbl OKPYXKalollieit cpeabi».

3. ®u3HKO-XHMHIECKHE CBOHCTBA, TOKCHKOJIOTHICKAsA
XAPaKTCPUCTHKA M FTMIHEHHYeCKHe HOPMATHBBI

C(,HsH M. m. 94,”

®eHon — GecuBETHOE KPHUCTAJUINYECKOE BEHIECTBO CO crieuuduye-
cknm 3anaxoM, Tmwms. — 42 °C, Twem. — 182 °C. B 100 r Boaw npu 15°C
pactBopsercs 8,2 r deHona. Xopoiio pacCTBOPHUM B CIIHPTE, Xtopodopme,
JIM3TUIIOBOM 3(upe, Macax U APYrux OpraHuYeCKuX paCTBOPHTENAX.

@DeHoN ABNACTCA HEPBHLIM #AOM, 0OafaeT CHIILHBIM Pa3xpaXKaro-
UMM M npwxdramomuM aeiicreueM. IlpenenbHo monycrimas Makc-
MajibHas 13)a303aﬂ koHueHTpanua — 0,010 mrin’, CpenHecyToYHas —
0,003 mr/m”. OTHOCHTCS KO 2 KJ1acCy ONMAacHOCTH.

4. ITorpentnocTb H3MepeHni

Metoauka obecneunBaeT BBHIMONHEHHE W3MEPEHUI € MOrPEIHO-

CTbIO, He mpeBbilatowei + 19,1 %, npu noBepUTENBLHON BEPOATHOCTH —
0,95.

5. Metoa n3mepennii

W3mepeHue KOHLEHTpaLUMi (eHona OCHOBaHO Ha YJIaBIMBaHUM €ro
M3 BO3AyXa C OJHOBPEMCHHbIM KOHLEHTPHPOBaHHEM Ha ajcopbeHTe
9KCTPaKLHeH IOUITWIOBLIMIGUPOM, YNapuBaHWUM pPAaCTBOPMTENS IIpH
MSACKMX TEMIEPATYPHBbIX YCIOBMSX JO OPraHMYeCKOro Maciia, Pe3KCT-
PaKLMK 3TAHONOM, ra30XpoMaTorpadHyeckoM pa3lelieHH Ha CTEKJISAH-
HOH KanWLIAPHOW KOJIOHKE, WACHTHGHKALMH O MaCC-CNIEKTPY M KOJH-
4€CTBEHHOMY OTIPEAEIICHUIO MO U3BJICYEHHOMY MOJIEKYIAPHOMY HOHY.

HwxkHuit npeaen u3aMepenns B o6beMe skcrpakTa — 5 Hr. Onpenene-
HHUIO HE MELUaIoT KPe30oibl, XIOPHEHONb! H APYrHe POU3BOAHBIE (eHona.
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6. CpeacTsa H3Mepennii, BCIOMOraTe/IbHEIE YCTPoHcTBa,
MAaTepHAJIbI, PEAKTHBBI

IIpy BBLINONHEHHH HM3MEPCHHIl NMPHUMEHAIOT CHEAYIOUME CPEICTBA.
H3MEPEHMIi, BCIOMOTraTeNIbHbIE YCTPOHCTBa, MAaTEPHAIbl U PEAKTUBLL.

6.1. Cpedcmea usmepenuii

T'azoBblif xpoMaTorpad ¢ Macc-CelleKTHBHBIM
JIETEKTOPOM

IIporpammHoe ob6ecneuenne HP G 1034 MS
Chem Station (cepus DOS)

Becbt ananmutnueckue BJIA-200 TOCT 24104—80 E
Mepbl Macchl I'OCT 7328—82 E
Muxkpowmnpuy MIII-10 M I'OCT 8043—75
Ilocyna crexisaHHas naboparopHas I'OCT 1770—74E,

200292—80, 25336—82
6.2. Becnomozamenvhsie ycmpoiicmea

Kononka kBapleBas xanuiuisipHas XxpoMaTo-
rpaduyeckas pHHOM 30 M, BHYTPEHHUM
auameTpoM 0,25 MM, MOKpbITas HENOABHKHOMN
XKUAKOH (a30il METHINONMCHIIOKCAHOM C 5 %
¢enunbHbIxX rpynn (HP-5MS)

TpyO6xu copbLpoHHbIE 13 MOIMOAEHOBOTO CTEKIIA
JnuHo# 80 MM, HapyXXHBIM IUAMETPOM 5 MM
Komnpeccop Bo3ayuHbiit

DKCHKATOp

Muxpococy/ibl CTEKIISTHHBIE € Y3KUM KOHHYECKUM
oM, Tunia Microvial ¢pupmsr Xetonerr-ITakkapn

6.3. Mamepuanu:

I'enmuit razoo6pasHblii Mapku A B 6aJuioHe TY 51—940—80
3arnymxu U3 GTOPOIIACTa MAN CHIMKOHOBbIN

UUIaHT CO CTEKIIAHHBIMU NpobkaMu 11

copOLHOHHBIX TPYOOK

Meniouky Juis aKTHBUPOBaHHOTO YIS

MapJieBbie

CrexnoBaTta, npoMbiTas pa3baBieHHOH

XJIOPHCTOBONOPOAHOM KHCIOTO#H, BOIOM,

9TaHOJIOM U BBICYIIEHHAS
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6.4. Peaxmuegnt

AXTHBHPOBaHHbIii yronb N1000# Mapku

Cunukarens KCK, kpynHo3epHUCTbIH

Cunoxpom C-120, dpakuus 0,2—0,355 TV 6—09—17—4882
CranpapTHblii obpasen ¢enona, 0,1 r I'CO 7101—94
D¢up AMITHIOBbLIH CTAOMIN3NPOBAHHBIH

Kucnota XxnopucroBofoposHas

JtaHon

Bosaa AMCTUIIMPOBAHHUA TOCT 6709—77

7. TpeGoBaHus 6e30NaCHOCTH

e IIpu pabote ¢ peakTHBaMH coOMOAA0T TpeOOBaHHs OGe3onacHo-
CTH, YCTAHOBJIEHHbIC U4 PabOThI C FOKCHYHBIMH, €IKUMH H JIETKOBOC-
nnaMeHsowmuMucs sewecrsamu no 'OCTy 12.1005—88.

o TIpu BbiMOJIHCHHH H3MEPEHHMH C HCTIONb30BaHHEM XpOMaTO-Macc-
CrieKTpOMeTpa COOMIONAIOT MpaBUia 3MEeKTPoOe30NacHOCTH B COOTBET-
creun ¢ 'OCTom 12—1—019—79 u uHCTpyKuMEH NO 3KCMNyaTauuu
npubopa.

8. TpeGoBammsa x KBaaH(pAKAIMHA ONepaTopa

K BBINIOJIHEHHIO H3MEPEHUI AONYCKAIOT JIML, UMEIOLKX KBATH(DH-
KaLMIO HE HUKE HH)XEeHepa-XUMHKa C ONbITOM PpaboThl HA XPOMATO-Macc-
CIIEKTPOMETPE.

9. Ycaosus u3mepennii

ITpu BuIMONHEHNU U3MepPeHUi COBMOAAIOT CIEAYIOLINE YCIOBHUS:

e [pollecChl NPUIOTOBIEHMS PAacTBOPOB M MOATOTOBKM Mpob X
aHau3y NMPOBOAAT B HOPMaJLHBLIX ycinoBusax cornacHo FOCTy 15150—
69 npu Temneparype Bosmyxa — 20 % 10 °C, atMocdepHOM HaBiiEHMH —
630—800 MM PT. CT. M BJAXHOCTH BO3yXa — He Gonee 80 %;

® BLINOJIHEHHE H3MEPEHUI HAa XPOMATO-Macc-CHEKTPOMETpe mpo-

BOJAT B YCHOBHSAX, PEKOMEHIOBAHHBIX TEXHUYECKOH NOKyMeHTauuei K
npubopy.
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10. IoaroroBKa K BbLIIOJHEHHIO H3MEPEHHIA

Ilepen BLIMONHEHMEM M3MEPEHHH MPOBOMAT CleAyoLMe paboThi:
NOArOTOBKAa COpPOEHTa, NPUTrOTOBJIEHUE PACTEOPOB, NOATOTOBKA XpOMa-
TOrpaduuecKoil KONOHKH, NOArOTOBKAa COPOLHMOHHBIX TPYOOK, yCTaAHOB-
JIeHHe TPaJlynpOBOYHOH XapaKTepUCTHKH, 0T6Op npob.

10.1. Hoozomoexa copbenma

AncopbeHT cunoxpom C-120 npoMbIBaIOT TPEMS MOPLUAMH 3TaHO-
Jia ¥ IPOrpeBaloT B cyumabHOM wikady npu 200 °C B Teuenue 4 u. Iocne
OXJIAXIEHHS TOTOBbIA aaCcOPOEHT NOMEIMAIOT B CKIAHKY C XOPOLIO NpH-
TepTol CTeKASHHON NPOOKOH M XPaHAT B NPOMBITOM M TLIATENLHO NpPO-
CYLIEHHOM 3KCUKaTOope, Ha JAHO KOTOPOro HACHINAH CJIOW CYXOTO CHIIH-
xarens KCK, a no 6oxam pacnonoxeHbl MaplieBble MEIIOYKH C aKTHBH-
POBAHHBIM yTJEM.

10.2. IIpuzomosnenue pacmeopos

Hcxoonviii pacmeop genona ons epadyuposku (C =1 me/em’). Co--
aepxaunne amnynbl I'CO denona B komuuecTBe 100 Mr BHOCAT B MEPHYI0
konby BmecTuMocTbio 100 cm3, JOBOAAT YPOBEHD ITAHONIOM OO METKH U
TILATENBHO nepeMelinBaloT. CpoK XpaHeHUs HCXOJHOro pactBopa — 30
JIHEN B XOJIOAUIbHAKE.

Pabouuii pacmeop ¢enona (C =100 mxa/em’). 10 cM3 ucxomsoro
pacTBOpa BHOCAT B MepHYI0 koi0y BMmectumoctbio 100 cm3, moBomar
YPOBEHb 3TAHOJIOM JO METKM M TINATENbHO mepeMewmnBaioT. Cpok xpa-
HeHHs pabouero pacTBopa — 7 NHeH B XONOAUIIBHUKE.

I'padyuposounvie pacmeopsi. B MepHbie KOJNOBI BMECTUMOCTBIO
25 cmM3 BHOCAT nuNeTKod pabouuil pacTBOp B COOTBETCTBHU € TaOiu-
ueil 1, ZOBOIAT YPOBEHBb ITAHONIOM O METKH H NEPEeMELIMBAIOT.

Tabnuua

I'paxynpoBoUHbie PACTBOPDI 418 YCTAHOB/CHHS rPALYHPOBOHON
XapaKTEPUCTHKH NIPH ONpee/IeHHH KOHLIEHTPalHH (eHoaa B Bo3ayxe

Howmep pactBopa { 2 3 4 5 6 7
(O6bem pabouero pacreopa,em3 | 0 [ 0,751 2,5 3,75} 7,5 | 12,51 22,5
Konuenrpauusa gexona, Mxr/cm3 | 0 3,0 | 10,0 { 15,01 30,0 | 50,0 | 90,0
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10.3. Ilodzomoexa xpomamozpaduueckoii KONOHKY

KBapueBylo xanMLIspHYI0 KOJIOHKY NpeABapHTENbHO KOHIHLHO-
HHUDYIOT, HarpeBas B TepMOCTaTe Xxpomatorpada cryneHyaro ¢ 70 mo
270 °C B Teyenne 2 4 u BbiaepxuBaioT npu 270 °C B Teyenue 4 u. Ilo
OXJIAXACHUH TepMOCTaTa xpoMaTtorpada 10 KOMHAaTHOH TeMmepaTypbl
BBIXOJ| KOJIOHKM TNOJACOEAMHAIOT K YCTPOHCTBY CONPSKEHMA C Macc-
CEJIEKTHBHBIM HETEKTOPOM. 3aNHUCLIBAIOT HYJEBYIO IMHHIO IPH NapaMeT-
pax npoBeleHHs xpomarorpaduueckoro aHammsa. Ilpu oTcyTCcTBMM 3a-
METHbIX GIIyKTyauuii npucTynaoT k pabote.

10.4. IToozomoexa copbyuonnsix mpy6ox

Cop6bunoHHbIe TPYOKH rOTOBAT HENOCPEIACTBEHHO Mepex oTbopom
npo6 MM yCTaHOBJIEHHEM IPaJyHPOBOYHON XapaKTepHCTHKH. B Tpybky
noMeiaior 0,1 r cunmoxpoma C-120, 3aKpenisioT CTEKIOBOJOKHOM H
3aKpLIBAIOT TE(IOHOBBIMH 3AINIYIIKAMH MIIH CHIHKOHOBBLIM LIJJAHTOM CO
CTEKJIAHHBIMH NPOOKaMH.

10.5. Yemanoenenue zpadyuposounou xapaxmepucmuxu

I'pagynpoBOYHYIO XapaKTEPHCTHKY YCTaHABIMBAIOT Ha IpafyHpo-
BOYHBIX pacTBOpax (eHona. OHa BLIpaXaeT 3aBHCHMOCTb TUIOILAIH
nYKa MOJIEKYJIApHOro HOHa deHona m/z 94 (6e3pasmepHbie KOMILIOTED-
Hble EIUHHLIbI) OT €r0 KOJHYECTBA (MKT) U CTPOUTCS MO 6 rpaaynpoBoOY-
HbIM pacTBOopaMm (cM. Tab.).

Ilpn nocTpoeHumn rpagyMpoBo4HOro rpaduka B COpPOLHOHHYIO
TPYOKY, NpeBapHTENIbHO BbIHYB CTEKIIOBATY, Ha cuioxpom C-120 muk-
POMINPHUEM HAHOCAT 2 MM3 IpafyHPOBOYHOTO PAacTBOPA, 3aKPHIBAIOT
CTEKJIOBATOH M C APYTOrO KOHLA TPYOKH MpUIHBAKOT no xamiam 1,5 cm3
JHITWIOBOTO 3dupa. JMmoaT cOGHPAIOT B MUKPOCOCYJ C Y3KHM KOHHYE-
CKHM JHOM H ynapuBaioT 3pHp Ha BomsHo#l Gane npu 45 °C. OcraTtox
pacTBopAOT B 4 MM3 3TaHONa M 2 MM3 9KCTPAKTa aHAJM3UPYIOT HA raso-
BOM XpoMaTorpage c Macc-CeJIeKTUBHBIM JETEKTOPOM.

Yci0BUs NPOBEJEHHA XPOMATO-MACC-CIIEKTPOMETPHYECKOTO aHamM3a:

TEMMEPaTypa HCApHTENs 220 °C;
TeMMepaTypa XpoMaTorpaduueckoil KOJIOHKH

B TeyeHHe 2 MUH 70 °C;
3aTEM Harpes CO CKOPOCTbIO 5 °C/MUH 0

TEMIepaTyphbl 110 °C;
obiiee BpeMs aHaIn3a 10 MuH.

10
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MaCC-CﬂCKprl JJIEKTPOHHOI'0 yIapa OpraHH4eCcKux COC}XHHEHHE
MOJly4alOT NPU IHEPrHU MOHU3UPYIOIIUX 31eKTpoHOB 70 3B M Temnepa-
Type Macc-ceneKTHBHoro jietektopa — 177 °C. J{nanasoH ckaHMpOBaHMs
macc coctasiser 26—550 m/z, yucno ckaHUpOBaHUil B cexyHay — 1,2,
YHCIO BbIOOPOK - 2, HANpMKEHHE HA 3EKTPOHHOM YMHOXUTENE —
1635 B. Mnentudpuxanuio heHoma oCymecTBAAIOT Npyu noMowyu 6ubnvo-
TEYHOTO noucka B 6ubmoTexe NBS54 xoMnbioTepa Macc-cneKTpoMeTpa
M 110 BPEMEHH yZepXKnBaHus. V3MepsioT [Iowaap n1uka MOJieKyIspHOro
uoHa (eHona m/z 94 u no cpenHUM pe3ynbTaTaM U3 6 cepuii cTposT rpa-
JyMpPOBOYHYIO XapaKTePUCTHKY Iuts deHona. I'pagyupoBky mposepsioT
1 pa3 B nonroaa.

10.6. Ombop npo6

OT160p npod OCYIECTBIAIOT MPOTATHBAHHEM BO3JyXa ¢ NOMOILBIO
aJieKTpoacnupaTopa 4epe3 copOuMOHHblE TPYOKM co ckopocTbio 0,2—
0,3 aM3/munH. Ob6beM nponyweHHoro Bozayxa 6 am3. Tpybku ¢ oTobpan-
HbIMH npo6aMu 3aKpbIBaloT 3ariywkaMi. Cpok XxpaHeHHs 0TOOPaHHbBIX
npob — He 6onee onHux cyTok. OT60P Mpob compoBoXAETCA COCTaBIIE-
HMeM akTa otbopa, ¢ ykasaHHeM, IPH Kakod TeMiepaType U AaBIEHHH
OH NPOBOIMUJICS.

11. Boino/iHeHHe H3MepeHH

BeuiecTBa, CKOHLEHTPHPOBaHHbIE HA cOPOEHTE, STIOMPYIOT NpONyc-
KaHueM depe3 copbuuoHHyo Tpyoky 1,5 cM3 muaTHnoBOro 3¢Hpa B Ha-
TpaBJIEHUH, NPOTHBOIOIOXHOM MPOTATHBAHUIO BO3AyXa. DmoaT cobH-
PaiOT B MUKPOCOCYZbI C Y3KUM KOHHYECKUM JTHOM M JUSTWIOBBIA 3QHp
ynapuBaioT Ha BoAiHOM GaHe mpu 45 °C. OcTaToK pacTBOPAIOT B 4 MM3
9TaHoNa M 2 MM3 3KCTPAaKTa aHANM3UPYIOT HAa ra30BOM xpomarorpade ¢
Macc-CeleKTHBHBIM AETEKTOPOM B YCIOBHSX, ONMMCAHHDIX B 1. 9.

12. BorunciieHue pe3y/ibTaToB H3MepeHni

KonuuectBo ¢eHona B npobe (MKT) ONpeAensioT No rpajynpoBoy-
HOI XapaKTEepPUCTHKE U paccunThiBaoT KoHueHTpaumo C eHona B BO3-
nyxe (Mr/m3) no gpopmyne:

C=a/V,rne
a — Konnuectso (eHona B npobe, Mxr;
¥ — 06beM npobsl BO3MyXa, MPUBEAEHHOTO K HOPMAJIbHBIM YCIOBHSM, M3,

11
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13. Odopmicrne pe3yJibTATOB H3IMepeHMil

PesynbTaThi H3MepeHHit 0GOpMIAIOT TPOTOKONOM 10 dopme.

ITporoxon Ne

KOJIHYECTBCHHOI0O XHMH1ECKOr0 aHaau3a (benona B BO3XyXe

1. laTa npoBeeHHs aHaIH3a
2. Mecto otbopa npobst
3. Haspanue nabopatopnu
4. YOpunnueckuii anpec opraHu3anuu

Pesynmanl XHMHYECKOro aHaau3a

inép wim
Ne ipo6i

Onpenensembiii
KOMIIOHEHT

Konuentpauus, IorpemHoCTL H3MEPEHHUA,
Mr/m3 %

OTBETCTBEHHbI HCIIOIHUTEIb:

Hayunblii pyxoBoguTeNb:

14.1. TIpoBOAT KOHTPOJb MOrPEIIHOCTH M3MEPEHHH CONEpKaHUA

14. KonTtpoJh norpemmocTs H3mMepeHnit

(eHoNa B BO3ZyXe NMPH NMOMOIUM IPaIyHPOBOYHBIX PacTBOPoB. Paccun-
THIBAIOT CPEHEE 3HAUYCHHE PE3YNbTATOB H3MEPEHNH colepXaHus deHo-

112, BBEICHHOE B COPOLIMOHHYIO TPYOKY U3 rpalyupOBOYHOrO PacTBopa U

BbIPAXXEHHOE B eZiHUIIe 00bemMa Bo3ayxa (M3)

n — YHCIO H3MEPEHUH copepxaHus (eHosa, BBEJCHHOTO B copbuu-

- I&
C =—'-I-ZC,-,rne

i=l

OHHYIO TPYOKY M3 rpalyHpOBOYHOIO PacTBOPA;
C, - pe3ynbTaT H3MEPEHUa coepXKaHus deHona;
i — U3MEpPEHHs, Mr/M3,
INonmyueHHOE 3HaUYEHHE JOIDKHO YAOBIETBOPATh YCIOBHIO:

C- A<C,<C+ A,rne

A— rpaHHNa MOrPELIHOCTH Pe3yIbTaTa H3MEPEHHSA, MI/M3,

12
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PaccuuTblBalOT CpefHeKBaapaTHuHOE OTKIOHEHHE PE3yNbTaTa M3-
MepeHHs KOHLEHTpauuyu (eHoa, BBEJICHHOE B COPOLMOHHYIO TPYOKY M
BBIPAXXEHHOE B EIMHHLAX KOHLEHTPALIMK:

n —_
s=/>(c,-¢)n-1
i=l
1 OTHOCHTENbHYIO KBAaJAPATHYHYIO MOTPELIHOCTb PE3YJIbTATa H3MEPEHHUS
CofepXaHus dpeHona:

s = S
omn. J;
CpaBHHUBAIOT MONYYEHHOE 3HAUEHHE OTKIOHEHHS PE3yjbTaTa U3Me-
peHuii ¢ npeaensHo aonycruMbiM. Ecnu BbinonHsercs yciosue S, < 4,
TO BOCIPOM3BOJMMOCTb M3MEPEHUS SBJAETCA YAOBJIETBOPHUTENBLHOM.
Ecnu naHHOe yCTOBHE He BLIMONHACTCS, BBIICHAIOT NPHYHHY, YCTPAHAIOT
€€ ¥ NOBTOPSIOT U3MEPEHNA.

100 %.
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