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MpunoxeHne b (cnpaBo4Hoe) Cxema TepMmudeckon gecopbumm apomaTunye-
CKMX YrneBogOpPOA0B NpU NPOBEOEHMUM aHAMNMMU3A.........veneennnneeee.
[MpunoxeHne B (cnpaBoyHoe) TunnyHas xpomatorpamma cMecu apomMaTtumye-

(o Y WA (=1=ToTa o] oL lo] - F PSPPI

[MpunoxeHune I (cnpaBo4HOe) HopMbl BpeMeHM Ha paboThbl N0 onpeaeneHunto
MaCCOBOW KOHLIEHTpaLunn apoMaTnyeckmx yrrinesogopoaos B aT-
[V TeTeto oT=T o]z To] Y I =To ke Ta 1Y) (= TP

[Mpunoxenue [ (pekomeHayemoe) MNopagok noCTPOEHUS KOHTPOSTbHOM KapThl
LLlyxapTa Ha npumepe 6eH3ona

bubnunorpadus
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PYKOBOOALMA OOKYMEHT

MACCOBASA KOHUEHTPALNA APOMATUYECKUX YITTIEBOOOPOOOB
B ATMOC®EPHOM BO3AYXE
METOOUKA USMEPEHUX METOLOM KANUINNAPHOU FA30BON
XPOMATOIPA®UN C TEPMOOECOPELVEN

[ata BeBegeHuss — 2014-07-01

1 O6nacTtb NnpuMeHeHuUs

1.1 Hactodawun pykoBoaawmmn OOKYMEHT yCTaHaBnuBaeT MeTOOMKY M3Me-
PEHMN MacCOBOW KOHLIEHTpaUuM apoMaTuyeckmnx yrrnesogoponos (ganee — ApY):
BbeH3ona, Tonyona, aTMNOeH30na, napakcunona, OpPTOKCMNomMa, MeTakcunona,
xnopbeHsona, Kymona — B atTMoChepHOM BO3ayXe — METOLOM KarnunssipHoOu ra-
30BOM xpomatorpadgpum ¢ otbopom npob Ha TBepable CopbeHThbl U nocnenyLemn
Tepmogecopbuunen.

1.2 HacTtoswun pykoBoasawWMN OOKYMEHT MO3BOMAET onpenensTtb Macco-
BYIO KOHUeHTpauuio ApY B npobax aTMoccepHOro Bosgyxa B guanasoHax, yka-
3aHHbIX B Tabnuue 1.

1.3 Hacroswun pykoBOAALWNMA OOKYMEHT npefHasHa4vyeH ans Mcrnosnb3oBa-
HMS B nadopaTopusXx, BbIMOMHAKWMX M3MepeHns B 06ractM MOHUTOPUHra 3a-

rPSI3HEHNST OKPY>KaIOLLIEV Cpeabl.
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2 HopmaTUBHbIE CCbISIKU

B HacTosilem pykoBOAsILLEM LOKYMEHTE WCMNOSb30BaHbl CCbIIKM Ha chne-
AyroLmne HopMaTUBHbIE JOKYMEHTbI:

NOCT 12.1.004-91 Cuctema ctaHgapToB 6e3onacHocTn Tpyaa. lNoxapHas
6e3onacHocTb. Ob6wme TpeboBaHUs

NOCT 12.1.007-76 Cuctema ctaHgaptoB GesonacHoctn Tpyna. BpegHble
BewlecTBa. Knaccudumkaums n obwme tpebosaHms 6esonacHoCTu

FOCT 12.4.009-83 Cuctema craHgapToB 6e3onacHocTu Tpyaa. lNoxapHas
TexXHUKa ons 3awmtbl 06bekToB. OCHOBHbIE BUAbI. PasmelueHne n obcnyxmBaHme

FOCT P 12.1.019-2009 Cuctema ctaHgapTtoB 6e3onacHOCTU Tpyaa. Onek-
TpobesonacHocTb. ObLwme TpeboBaHUA 1 HOMEHKATypa BUAOB 3aLlMThl

FOCT 17.2.3.01-86 OxpaHa npupoabl. ATMoccepa. NpaBuna KOHTpona Ka-

YecCTBa BO34yXa HAaCEJ1IeHHbIX MeCT

FOCT 17.2.4.02-81 OxpaHa npupogbl. ATMocepa. ObLwmne TpeboBaHus K

MeTodaM onpeaeneHnda 3arpAa3HArLWnX BeLeCcTB

FOCT P NCO 5725-6—-2002. To4YHOCTb (NpaBUMbHOCTb N MPELU3NOHHOCTb)
MeTO4OB M pe3ynbTaToB UaMepeHun. Hactb 6. Vicnonb3oBaHue 3Ha4YeHUn TOYHO-
CTM Ha NpaKTukKe

PMI" 76—2004 NocymapcTBeHHas cucteMa obecrneyeHns eanHCTBa u3mepe-
HWUA. BHYTPEHHUI KOHTPOSb KayecTBa pe3ynbTaToB KONIMYECTBEHHOIO XMMUYECKO-
ro aHanusa

H 2.1.6.1338-03 lpenenbHo gonyctumble koHueHTpauuu (MOK) sarpss-
HSAOLLMX BELLECTB B aTMOCHEPHOM BO3QyXEe HACENEHHbIX MECT

H 2.2.5.1313-03 [llpeaensHo OonycTUMble KOHUEHTpauuu BpeaHbiX Be-

LLLIeCTB B BO3Qyxe paboyei 30Hbl
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B 03-576—-03 lNpaBuna yctponcTBa 1 6e3onacHon aKCniyaTaunum cocyaos,

paboTaluwmx nog gaBneHnem

I pnMmeydYyaHmne— OcTanbHble CCbINTOYHbIE HOpMaTuBHblEe OOKYMEHTbl npuBeneHbl B

pasgene 4.

3 Tpeb6oBaHus K NokasaTenssM TOYHOCTU NU3MEPEHUN

3.1 TpeboBaHus K METOOUKE U3MEPEHUA MACCOBOW KOHUeHTpauun ApY B
aTMocepHOM Bo3ayxe yctaHoBrneHbl B cootBeTcTBUM ¢ TOCT 17.2.4.02. Npasu-
na KOHTponda KayecTBa aTMOCHEPHOro Bo3ayxa YCTaHOBIIEHblI B COOTBETCTBUMN C
FOCT 17.2.3.01.

3.2 lNorpewHoctn mnamepeHun (npm BepoaTHoctn P=0,95) npueegeHbl B
Tabnuue 1. MNMpenensl norpewHocTen N3MepeHn NO MeToanKe npuBeneHbl B Tab-

nvue 2.

Tabnuua 1 — [Inana3oH M3MepeHnin, 3Ha4YeHns nokasatenen Kkadectea METOOAMKN

M3MepeHVIl7II NnoBTOPAEMOCTb, BOCNPOnN3BOAMMOCTb, TOYHOCTb

HanmeHoBaHue [nanasoH namepeHun lMokasatenb | [Mokasatens | [NokasaTtenb TOYHO-

ApY MacCOBOW KOHLEHTpauumn noeTopsie- BOCMNPON3BO- |CTU METOAUKN U3Me-

ApY, mr/m® MOCTHU ANMOCTU | peHus(rpaHuubl OT-

Orm, % Orm, % HOCUTENbLHOW Mo-
rpewHocTun) +0, %

BeH3on Ot 0,004 oo 0,044 Bkntou. 17 24 47
Csbiwe 0,044 0o 0,440 9 13 25
Tonyon Ot 0,004 oo 0,217 Bkntou. 14 20 39
Csbiwe 0,217 go 0,434 9 13 25
STun6eH3on Ot 0,004 oo 0,015 Bkntou. 14 19 36
Csbiwe 0,015 o 0,434 9 13 25
Mapakcuron Ot 0,004 go 0,043 Bkntou. 14 19 38
Csbiwe 0,043 go 0,431 9 13 25
MeTakeunon Ot 0,005 go 0,043 Bkritou. 15 21 40
Cebiwe 0,043 go 0,432 9 13 25
Kymon O71 0,004 oo 0,011 14 19 37
Csbiwe 0,011 go 0,431 9 13 25
OpTokcunon Ot 0,004 oo 0,240 14 19 37
Csbiwe 0,240 go 0,440 9 13 25
Xrop6eHson Ot 0,006 go 0,080 11 16 32
Csbiwe 0,080 go 0,555 9 13 25
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MpunmeyaHue— MakcumanbHO pa3oBasi U cpegHecyTodHas npeaenbHo AonyCTUMbIe

kKoHueHTpauun (MNAOK) onpepensembix ApY B atmoccepHom Bo3ayxe, cornacHo MH 2.1.6.1338,

npuBeaeHbl B NPUNOXeHun A.

Tabnuua 2 — 3HayeHna NpeaenioB NOBTOPAEMOCTM M BOCNPOU3BOAMMOCTU

npu NpuHATON BepossTHocTn P=0,95

HanmeHoBa- [lmanasoH namepeHnn Mpenen nosTopsiemoctn | lNpegen BoCcnponsso-
Hue ApY, (ons aByx pesynbTaToB ONMOCTU
ApY mr/m> napannensHblxX onpege- | (4ns AByxX pe3ynbTaTtoB
NEeHnn) N3MEpPEHNIN)
rn,m, % Rm, %
Eenson Ot 0,004 pgo 0,044 Bkntou. 47 66
Csblwe 0,044 go 0,440 25 36
Tonyon Ot 0,004 po 0,217 Bkritou. 39 55
Csbiwe 0,217 no 0,434 25 36
STun6eHson Ot 0,004 pgo 0,015 Bkntou. 39 53
Csbiwe 0,015 o 0,434 25 36
Napakcurion Ot 0,004 po 0,043 Bkritou. 39 53
Csbiwe 0,043 go 0,431 25 36
MeTakeunon Ot 0,005 pgo 0,043 Bkntou. 42 58
Csbiwe 0,043 oo 0,432 25 36
K Ot 0,004 po 0,011 39 53
yMOn
Csbiwe 0,011 go 0,431 25 36
OpTokcuron Ot 0,004 po 0,240 39 53
Csbiwe 0,240 go 0,440 25 36
XnopBeHson Ot 0,006 po 0,080 30 44
Csbiwe 0,080 oo 0,555 25 36

4 TpeboBaHusA K cpeacTBaM U3MepPeHUI, BCnomoratesibHbIM YCTPOM-

cTBaM, maTepuanam, peaktmeam

|_|pl/l BbIMOJIHEHNN M3MepeHMl7I npUMEHAKT cneagyrwuwmne cpeacrea namepe-

HWIA, BCNoMoraTesnbHble YCTPONCTBA, MaTtepuarbl U peakTUBbI:

- rasoBbli Xxpomartorpad ¢ nnamMmeHHO-MOHU3ALUOHHLIM AETEeKTOPOM Tuna

«Agilent Technologies 7890A» (nanee — xpomatorpad);

— nepcoHanbHbIn KoMmnbloTep Tuna IBM PC ¢ npoueccopom He Hmxe Pen-

tium II;
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- nporpamma «Agilent ChemStation» gna paboTbl ¢ xpomaTtorpagow;

- cekyHgomep MmexaHundeckmn COCnp-26-2-010 2-ro knacca TOYHOCTU, Npo-
nssoactea OAO «3naToyCTOBCKMI YacOBOW 3aBOAY;

- AByxctagumnHbln Tepmogecopbep tuna «UNITY Series 2» (nanee — tep-
moaecopbep);

— KOMMbloTepHas nporpamma «Maverick»;

— YCTPOMCTBO BBOAA Xunakmx npob npomnssoactea pmupmel MARKES Interna-
tional (C-CSLR);

— copbumoHHasa Tpybka meTannmnyeckad C MeTanIM4eckMMy HaBUHYMBAIO-
LWMMMCA KPbIWKaMW C BHYTPEHHMMW 3arfylkamu u3 nonuTtetpadTopaTurneHa.
BHewHun gnametp copbumoHHom Tpybkn — 6,4 MM, anvHa — 90 mm. 3anonHeHa
copbeHToM Tenax TA v npeagHasHadyeHa AN KOHUEHTpupoBaHus ApY u3 atMmo-
cthbepHoro Bosayxa. Npounssoacteso pupmel MARKES International;

- pecopbep tnna TC-20 (MARKES International);

— KONMOHKa KBapLeBas KanunnsipHasa [gns  rasoBov  xpomaTorpaduun
HP-FFAP, pnuHa — 50 m, BHyTpeHHUn gmnametp — 0,32 MM, TOMLWKHA MNEHKN —
0,5 mkm, npoussoacTea pupmbl «Agilent Technologies»;
acnupatop «Xpomatak [1B-2» no TY 4215-020-12908609-2011;
B6aporpad M-22AC — TOCT 6359-75;

TepmomeTp Tun TM2 ncnonHenue 3 no NOCT 112-78;

nameputenb ckopoctu rnotoka rasa Flowmeter ADM 2000 npoussoacTtea
dumpmbl Agilent Technologies;

- komnpeccop TYPE=E.C.CIAO 25/0L185 23050 EU ECO npowussoacTtea
FINI;

— WNpUUbl  MPEeLM3noHHble BMecTMMocTblo oT 1 go 10 mm®  —
TY 4321-011-12908609-08;

~ konBbl UCNOMHeHUs 2 BMecTUMOcTbio 10 cM® 1-ro knacca TOYHOCTU Mo

rOCT 177074 — 6 wr.;



P 52.18.801-2014

- Bogopoa TexHudecknin mapkn b no NOCT 3022-80;

- as30T ra3oobpasHbin Hyneson Mmapka A - TY 6 - 21 - 39 — 96;

- aueToH ansa xpomatorpadgpumn, x.4. no TY 2633-076-44493179-02;

— rocygapCcTBEHHbIN cTaHAapTHLIM obpasey 6eH3ona NCO 7141-95;

- rocygapCcTBEHHbIN cTaHAapTHLIM obpasey Tonyona [CO 7333-96;

- rocydapCTBEHHbIN CTaHAApPTHbIM obpa3ey aTunbeHsona NCO 2912-84;

— rocygapcTBEHHbIN CTaHA4apTHbIM obpasey napakcunona NCO 2911-84;

- rocygapCTBEHHbIN CTaHAapTHbIN obpasey, meTakcunona NCO 3681-87;

- rocygapCTBEHHbIN CTaHAapPTHbIM obpasey opTokcunona NCO 2913-84;

— rocygapCTBEHHbIN CTaHA4apTHbIN obpasey, xnopbeHsona NCO 7142-95;

- Kymon ans rasoBou xpomatorpadum, ymctota = 99,5 %, £0,5%, npous-
BoacTBa hmpmbl «Supelcoy.

MpumevyaHnda

1 [JonyckaeTcs npuMMeHeHue Apyrux cpeactB M3MepeHun M cTaHaapTHbIX 06pasuos,
O6eCI'Ie‘-II/IBalOUJ,I/IX norpeHoOCTb NSMEPEHUA, YKa3aHHYHO B Ta6n|/|u,e 1.

2 [Ina BbINOMHEHNA N3MEPEHUA MOXET ObITb MCMONb30BaHO ApPYyroe BChomMoraTesnbHoe

060py,D,OBaHI/Ie n apyrume martepuarnbl, obecneunBatoLme BbINOSHEHNE I/13MepeHI/II7I C norpeLwHo-

CTblO, HE MpeBbILakLen yCTaHOBMEHHYO B Tabnuue 1.

5 MeToa namepeHumn

5.1 'amepeHne maccoBon KoHUeHTpauun ApY, ykasaHHbix B Tabnuue 1, B
aTMOC(hepHOM BO3Ayxe BbIMOMHAKT MeToAoM Tepmoecopdbumm B coveTaHun C
rasoxpomaTtorpadu4ecknm aHan1M3oM B cregyoLlen nocneaoBaTenbHOCTY:

- NepeBo CKOHUEHTpUpOBaHHbIX ApY M3 COPOUMOHHLIX TPYOOK nyTemM mx

HarpeBaHusi B TOKe rasa-HocuTens B OOKYCUPYHOLLYYHO JTOBYLLKY;
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— 3aTeM gooKycupytowaa noeyLlKa ObICTPO HarpeBaeTcs U aHanuanpyemble
ApY y3KoW 30HOM HaNpaBnATCA B KanUINAPHYO XpoMaTorpagouyeckyto KOSTOHKY

C nocneaywLLMM aHann3oM cmecu ApY Ha xpomaTorpade.

MpumevyaHnda

1 Cxema Tepmudeckon gecopdbumm ApY npu NpoBeAEHUM aHanmsa npeacraBfieHa B
npunoxeHun b.

2 [JonyckaeTcs MCNOMb30BaHME ra3oBblX CXeM C NpAMbIM BBoAOM ApY n3 TpyOku B Ka-

MUNNSPHYHO KOJOHKY Npu ycrioBun acpdeKTUBHOIoO pasaerneHuns nNmMkoB Ha XxpoMaTorpaMmme.

5.2 NpeHTudpumkaumo ApY npomsBoOsaT CpaBHEHMEM Ha XpomaTorpammax
BPEMEH yAep>XMBaHUS NMUKOB aHanuanpyembix ApY 1M COOTBETCTBYHOLLMX rocyaap-
CTBEHHbIX CTaHOapTHbIX 00pasLoB, NOMyYeHHbIX B WAEHTUYHbLIX YCNOBUAX, YKa-

3aHHbIX B 9.4.

MpumevyaHns

1 Ha onpegeneHne maccoBoW KOHUEHTpauun ApY He okasbiBalT BNMAHUA Hambonee
YacTo cogepxawmecsa B atmocdepe BpeaHble BewecTtBa (SO,, NH3, CO, H,S, NOy, CO,, HO
N B3BELUEHHbIE BELLECTBA), TaK Kak nepeg gecopbumen npoucxoamt nNpogyBka copbUMOHHOM
TPYOKKN ra3oM-HOCUTENEM.

2 TwvnnyHas xpomaTtorpamma cmecu ApY npegcrasneHa B NpunoxeHuun B.

6 TpeboBaHusA 6Ge3onacHOCTU, OXPaHbl OKpYXalolien cpeabl

6.1 [Npn BbINONHEHUN M3MEPEHMN MACCOBOW KOHUEHTpauun ApY B aTtmo-
chepHom BoO3gyxe cobnogatoT TpeboBaHmsa B cooteBeTcTBuM ¢ [1] n ¢ TOCT
12.1.007.

6.2 K BbinonHeHno paboT gonyckatTca nuua, npowealume MHCTPYKTax no
TexHuKe BesonacHocTn npu paboTe B Xxmmuyeckon nabopaTtopum n M3yvmBLIME
PYKOBOACTBO MO 3KCrniyatauum Ncrnonb3yemMoro ooopyaoBaHus.

6.3 MomelleHne, B KOTOPOM NMpPoBOAATCA paboTbl, 4OMKHO BbiTb 0bopyao-
BaAHO MPUTOYHO-BbITSXXHOM BEHTUNSAUMEn, obecnedmBalollen HE MeHee YeMm

15-kpaTHbIN 0OMeH Bo3ayxa B 1 u.



P 52.18.801-2014

6.4 NomelleHne OOMKHO COOTBETCTBOBaTb TpeboBaHMAM noxapHon 6e30-
nacHocTn, ykaszaHHbIM B [OCT 12.1.004, u nmeTb cpefcTBa NOXapOTYLLUEHNA MO
FOCT 12.4.0009.

6.5 MaccoBasi KOHLEHTpaUNA 3arpsa3HSOLWNX BeLecTB B paboyen 30He (na-
bopaTopumn) He JOMKHA NpeBbIWaTbh HOPM, YCTaHoBIEeHHbIX H 2.2.5.1313.

6.6 Heobxoanmo cobntogaTtb npaBuna TeXHUKM Be3onacHocTu npu pabote
CO cXaTblMu razamu B 6annoHax, yctaHosieHHbIX B 16 03-576.

6.7 TpeboBaHua anekTpobe3onacHOCTU Npu paboTe C 3neKTpoycTaHOBKaMu
no NOCT P 12.1.019, a Takke TpeboBaHUS, U3MOXEHHbIE B 3KCMnyaTauMOHHON
AOKyMeHTauum Ha xpomaTtorpad un Tepmogecopbep.

6.8 K akcnnyaTtauum xpomaTtorpada n tTepmoagecopbepa gonyckarotrcs nuua
He monoxe 18 neT, nayymslUMEe YCTPOMCTBO, NpuHUMN paboTbl N nNpasuna 3Kc-
nnyaTtaummn xpomartorpada [2] n Tepmogecopbepa [3], npolueawine MHCTPYKTax U
cAaBLUME IK3aMeEH MO TEXHUKE Be30MacHOCTM N noXxapHon 6e3onacHOCTM.

6.9 CnmBbl pacTBopuTens (aueToHa), a Takke Hencnonb3oBaHHble paboyne
pacTtBopbl ApY 3anpeluaeTcsa BbiMBaTh B KaHanmnsaumo. Nx cobupaloT B cneum-

dllbHYIO nocyay n ytunn3npyroT B COOTBETCTBUN C JJ,GVICTBWOLLI,VIMVI npasuramMmu.

7 TpeboBaHusA K KBanudgpukaumm onepaTopoB

K BbINOSIHEHMIO M3MepeHU 1 0BpaboTke MX pe3ynbTaToB ONyCKalT nuu,
OTBeYalLLnX KBanugukaumm nabopaHTta unm nHxeHepa, MMeLLNX onbIT paboTbl
B obnacTtu razoBoun xpomaTtorpamm n 03HaKOMUBLLMXCS C PYKOBOACTBOM MO 3KC-
nnyarayuun xpomatorpada, Tepmogecopbepa 1 HaCTOALWMM PYKOBOASLLMM OOKY-
MeHTOM, KU obecneymBalroLMX HOPMaTUBbI ONEPaTUBHOINO KOHTPOMA MNPWU BbIMOJ-

HEHUN nNpouenyp KOHTPOJIA NOrpeLlHOCTH.
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8 TpeboBaHUA K yCNOBUAM U3MepPEeHUMN

8.1 lNpwn BbINONHEHUN U3MEPEHUN MACCOBOW KOHUeHTpauun ApY B npobe

aTMoc(epHOro Bosgyxa B nomelieHun nabopatopum cobnogatoT cnegyrowime

yCIOBUS:
— TemnepaTtypa BO3OYXA, “C ..o (20 + 5);
- atMocepHOE AAaBNEHNE, MM PT. CT. ..evvevvvneeeieeeieeenneenn. ot 630 oo 800;
— OTHOCUTENbHAas BIIAXHOCTb BO3AYXA, Y0....ccvvveeeeeeirieeeeeeen, He 6onee 80;
— HanpsKeHUe NePEMEHHOIO TOKa, B .........ceeeiiiiiiiiieeeeeeeee (220@2),
— YacToTa NEePEMEHHOIO TOKA, N1 ...coviiiiiiiieeeeeeic e (50 £ 1).

9 MoAaroToBKa K BbIMNOMHEHUIO U3MEPEHUN

9.1 MNMoarotoBKa COPOLIMOHHBLIX TPYOOK

9.1.1 CopbumoHHbIe TpybkM ycTaHaBnuBalT B gecopbep, HarpesalT A0
TemnepaTypbl 335 °C B Toke rasa-HocuTenst ¢ pacxogom 100 cm®/MuH v Bblaep-
xunBatoT B TedyeHne 30 muH. Heobxogumoe Ond OYMCTKM COPOUMOHHBIX Tpybok
BpeEMSI 3aBMCUT OT COCTOsIHUSI copbeHTa, MO3TOMY peKOMeHAyeTcs NpoBEpPUTb
CTEMNEHb MX OYUCTKM, NPOBEAS aHaNMn3 XOnoCTbIX TPYOOK-KOHUEHTpaTopoB 6€e3 oT-
bopa npoo.

9.1.2 Kputepmem 4mMCcToTbl COPOLIMOHHBLIX TPYOOK ABNAETCHA OTCYTCTBUE MNU-
KOB Ha XxpomaTorpammax Ha MecTe Bbixoda onpegensieMboix ApY.

9.1.3 lNoaroToBneHHble K O0TOopy Npob copbuMoHHbIE TPYOKM 3akpbiBatoT
MeTanMYeckKMmMm HaBUHYNBAKOLWMMUCS 3arfiylwkaMmnu C MOKPbITUEM N3 MNONUTET-
papTopaTUNEHa.

9.1.4 lMopgroToBneHHble ONA aHanu3a CopOUMOHHbIE TPYOKM pekomeHayeT-

cs xpaHuTb He Bonee 10 cyT npun Temnepatype + 4 °C.
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9.2 MNoprotoBKa xpomaTorpadn4yeckon KONMTOHKU

9.2.1 XpomaTtorpadnyeckyto KONOHKY yCTaHaBnuBarT B TepMocTaT Xpoma-
Torpadpa, He NOAKIMNYas K AeTeKTopy.

9.2.2 Xpomartorpaduyeckyto KOJSIOHKY KOHOMLUMOHMPYIOT B TOKe rasa-
HOoCUTENd B pexnme nporpammmpoBaHna Temnepatypsbl oT 50 go 200 °C co cko-
pocTtbto 3 °C/MMH 1 3aTeM ewe B TevyeHne 8 4 B U30TEPMUYECKOM PEXUME MpU
Temnepatype 200 °C.

9.2.3 lNocne KOHOMUMOHMPOBAHUSA XpoMaTorpaduyeckyto KOJSIOHKY OXIa-
AatoT, NOACOEANHSIOT K 4ETEKTOPY M NPOBEPSAIOT YPOBEHL LyMa N APeNd HyneBo-

ro CUrHana gerteKkropa.

9.3 MoaroToBka ycTpoMcTBa ANA BBoAA rPaAyMpPOBOYHbIX PacCTBOPOB
YCTpONCTBO ANA BBOAA XUAKMX NPO6 NOAKIIOYaoT K MarucTpany noToka ra-
3a-HocuTens (a3oT). C noMoLWbo M3MEPUTENSI CKOPOCTM NOTOKAa rasa ycTaHaBmu-

BalOT pacxop rasa-Hocutensi yepes copoumoHHyto Tpyoky 100 CM®/MUH.

9.4 lMoaroToBKa cpeacTB U3MEPEHUN

9.4.1 NogroTtoBky Xxpomatorpaca K paboTe nNpoBOAAT COrnacHO PyKOBO-
ACTBY MO 3KcnsyaTayun.

Ycnosust npoBeaeHns aHanmsa no onpeaeneHnio MacCcoBon KOHLEHTpaumm

ApY cnegytouwme:

HavarnbHas TemnepaTypa KONOHKN T4, °C ..o, 60;

ONMUTENbHOCTL NoaaepXaHusa 3Ha4YeHNA TemMnepaTypbl KOJTOHKU T4, MUH ...5;

CKOPOCTb JIMHENHOro rnporpaMmmmpoBanus Temnepatypsbl V4, °C/MUH ...5;

NPOMEXYTOYHas TemnepaTypa KOMOHKN T5,°C ....ooiiiiiiiiiiiieeeeeien. 150;

CKOPOCTb JIMHEMNHOrO nporpaMmmupoBaHus TemnepaTtypbl Va, °C/MUH ....20;

KOHeYHasi TemnepaTtypa KOSTOHKN T3, °C ..ooovvviiiiiiiiieeeeeeeee e, 200;

ANUTENBHOCTb NoAAePKaHUsA 3HaYeHNs! TemnepaTypbl KONOHKM T3 MUH....0,5;

PacXof ra3a-HOCUTENS YePe3 KOMOHKY, CMY/MUH ...c..ooveeeeeeeeeeeeeeeeeennn 1;

10



P 52.18.801-2014

- pacxopg Bogopoaa, CMEIMUH oo 30;
— PACXOL BO3AYXA, CM U MUH ..ottt 300;
— MPOLOIMPKNTENbHOCTb OOHOMO @HAMM3A, MUH ..ceuveieieeeiceeieeeie e eeanee 26.

9.4.2 NogroTtoBKy AByxcTagunHoro tepmogecopbepa k paboTte npoBogsAaT
COrfacHoO pykoBOACTBY Mo akcrnsnyaTaumm [3]. YcnoBus npoBeneHns Tepmoae-

copbumn ApY cnegyrouime:

npoayBka copOLMOHHON TPYBKMU:

BPEMSI MPOOYBKM, MUH .......uuuiiiiiieiieeeeeeeeeeeeeiitirseeeeeeeeeeeeeeeassssassneeeeaaaaeeas 1;

HAMPABIEHUE MOTOKA .. .cuueeuneeitneeeteeeieeetaeeeiaeeetaeeeaeeeneeenneaens SPLIT ON;

ycnosusa nepeuyHon gecopbuum ApY m3 copbumoHHOW TpyOKkM B (OOKyCuK-

PYIOLLYIO MOBYLLIKY:
— CKOPOCTb Harpesa NOBYLUKU, “C/MUH .........cooviiiiiiiiiiie e 50;
— BPEMSI AECOPOLIMUN, MUH ....cooviniiiiiiiieiii e e e et e e e eaaaes 5;
— TemnepaTypa AECOPOLNN, “C ... 320;
— pacxof npy NPOBEAEHUN AECOPOLIMM, CMYMUH ..o, 40;
— HaMNPAaBIIEHME MOTOKA ....uueivueiiieeerieeeeneeeeiaeeeneeeneeeaeeeanaaees TRAP IN LINE;

— npoayBKa OKYCUPYHOLLIEN NOBYLLIKM:

— BPEMSI NMPOLYBKU, MUH ...ceviviiiieeeeeaeeeeeeetttaiaeaeeeeaeeeseesesssanaaaeeaaaseeeesnsnnnnns 1;
— HaMNPAaBIIEHME MOTOKA ......ccvueiiieeitieeetiee e e e e eee e e e e e e eeannns SPLITLESS;

ycnosusi BTopuyHon gecopbuum ApY 13 goKycmpytolen NoByLLKM B XPO-

MaTorpadmuyecKkyto KOSTOHKY:

— CKOPOCTb Harpesa NMOBYLUKU, C/MUH ..........ccovveeiiiiiiiie e 1000;
— BPEMSI AECOPOLIMN, MUH .....cooviiiiiiii et e et e e e e e e e e eens 15;
— TemnepaTtypa AeCOPOLNN, “C ....oooriiieiiiieie e e e 320;
—~ pacxof npu NPOBEAEHUN AECOPOLINM, CMYIMUH .......ooveeeeieeeeeeeeen, 40;
— TemMnepaTypa oxnaxgaeMon NOBYLLUKU, °C .....covviviiiiiiieeieeieee e 0;
- TemnepaTtypa B NMMHUM Nogayum Npodbl, *C........ccoovvviieiiiiiiiieeeeeeee, 120.

11
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9.5 lMpuroTtoBneHue rpaaynMpoBOYHbIX PacCTBOpPOB

9.5.1 NpagymnpoBo4Hble cmecn ApY rotoBAT 06 bEMHbIM METOLOM Nocreno-
BaTenbHOro pastaesnenus CO pacTtBoputenem Ao 3agaHHbIX MAacCOBbIX KOHLIEH-
Tpauun. B kayecTtBe pactBopuTend ASfs NPUroTOBEHNA rPagyMpOBOYHbIX pac-
TBOPOB UCMOSNb3YETCH aueTOH.

9.5.2 [Ina NpuUroToBfeHNa UCXOQHOro rpagyMpoBOYHOrO pacteopa B Kooy
BMecTMMOcCTbo 10 cM® HanmBatoT 5 cm® pacTBopuTens. C NOMOLLbIO NPeLM3noH-
HOro LWnpuua HanueatoT no 10 MM® kaxaoro u3 ApY, HauMHasi C MeHee neTyyero.
[loBoOoAaT OO0 MeTKM aueTOHOM WM OCTOPOXHO MepemMeLunMBaloT, nepeBopaymBas
KONOy BBEPX-BHU3. XpaHAT pacTBOP B MSIOTHO 3aKPbITOW CKITSIHKE B XOSNTIOAUITbHUKE
He Bonee OByx Heaenb.

9.5.3 [ina npurotoBrieHns rpagympoBovHoro pacteopa Ne 1 ¢ nomoulbto
rpagyvpoBaHHOM MUMNETKN BMECTUMOCTbIO 5,0 cm® oT6upatoT 5 cM® ncxoaHoro
rpagyvpoBOYHOrO pacTtBopa. ANUKBOTY NEPEHOCAT B KOOy BMECTUMOCTbLIO
10 cM>, JOBOASAT [0 METKM aLeTOHOM UM OCTOPOXHO MepemelLnBaloT, nepeBopa-
ynmBasi KONby BBEPX-BHU3. XPaHAT pPacTBOP B MNOTHO 3aKPbITOW CKNSIHKE B XOMNO-
AnnbHWKe He 6oree 7 CyTOK.

9.5.4 [Ing npurotoBneHus rpagyvpoBoYHOro pactesopa N2 2 ¢ nomMoLLbto
rpagyvpoBaHHON MUNeTkn BMecTuMocTbio 1,0 cm® otbupaioT 1 cm® mcxogHoro
rpagyvpoBOYHOIO pacTtBopa. ANUKBOTY MNEepPeHOCAT B KOOy BMECTUMOCTbLHO
10 cM>, JOBOASAT [0 METKM aLeTOHOM U OCTOPOXHO MepemelLnBaloT, nepeBopa-
ynBasi KoNby BBEPX-BHU3. XpaHAT pacTBOP B MNIOTHO 3aKPbITOWN CKNSIHKE B XONO-
AnribHUKe He bonee 3 CyTOK.

9.5.5 [1na npuroTtoBreHust rpagynmpoBoYHOro pactesopa Ne 3 ¢ nomoLubto
rpagynmpoBaHHON NUMEeTKN BMecTumMocTbio 1,0 cm® otbupatot 0,5 cM® MCXoOHOro
rpagyvpoBOYHOrO pacTteopa. AINUKBOTY MNEpPeHOCAT B KOOy BMECTUMOCTbLHO
10 cM®, JOBOASAT [0 METKM aLeTOHOM U OCTOPOXHO MepemelLnBaloT, nepeBopa-
ynBas Konby BBepX-BHM3. PacTBop MCNOMb3yT B Te4eHne 8 4acos.

9.5.6 [inga npurotoBneHus rpagyvpoBovHoro pacteopa N2 4 ¢ nomoLubio

rpagynmpoBaHHOM NUNeTkn BmectumocTtbio 0,1 cm® otbupatot 0,1 cM® MCXoOHoro
12
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rpagyMpoBOYHOrO pacTtBopa. ANUKBOTY MNEPEHOCAT B KOMBy BMECTUMOCTbIO
10 cM®, JOBOASAT [0 METKM aLeTOHOM M OCTOPOXHO MepemelLnBaloT, nepeBopa-
ynBasi Konby BBepX-BHM3. PacTBop MCNonb3ykoT B TeYeHne 8 4acos.

9.5.7 MaccoBasi KoHueHTpauma ApY B rpagympoOBOYHbLIX pacTBopax npen-

cTaBneHa B Tabnuue 3.

Tabnuya 3
MaccoBasi kKoHUeHTpauus ApY, Mr/cm®,
B rpagynpoBOYHOM pacTBope
HanmeHoBaHue ApY McxoaHbin pagywp. Mpagywp. Mpagywvp. Mpagywvp.
rpagyvp. pacTBop pacTBop pacTBop pacTBop
pacTBop Ne 1 Ne 2 Ne 3 Ne 4
BeHson 0,8786 0,4393 0,0879 0,0439 0,0088
Tonyon 0,8669 0,4335 0,0867 0,0433 0,0087
OTunbeH3on 0,8665 0,4333 0,0867 0,0433 0,0087
[Napakcunon 0,8611 0,4306 0,0861 0,0431 0,0086
MeTakcunon 0,8642 0,4321 0,0864 0,0432 0,0086
Kymon 0,8618 0,4309 0,0862 0,0431 0,0086
OpTokcunon 0,8802 0,4401 0,0880 0,0440 0,0088
Xnopb6eH3son 1,1063 0,5532 0,1106 0,0553 0,0111

9.6 YctaHoBreHue rpagyMpoBOYHOUN XapaKTepPUCTUKMU
9.6.1 NpagynpoBKy NNaMmeHHO-MOHN3aUMOHHOIo AeTeKkTopa NpoBoAAT METO-
Aom abcontoTHon rpagympoBkn. CopOuMOHHbIE TPYOKM ONA rpagyMpoOBKM NOAro-
TaBnMBaloT NyTEM BBEAEHUS C MOMOLLbIO LUNpULA annKBOT rpagynpoBOYHbIX pac-
TBOPOB B YNCTble COPOLMOHHBbIE TPYOKN. [1ns 3TOro YMcTyto copbUMOHHYI0 TPYyOKyY
MapKMpPOBaHHbIM KOHLOM MOACOEAUHSIIT K YCTPOMCTBY BBOAA, YEpPE3 KOTOPYHO
NPOMNYCKaIOT MHEPTHbIN ra3 co ckopocTbio 100 cM*/MUH, a 3aTeM Yyepe3 MembpaHy
C MOMOLLbIO MPELM3MOHHOrO LWnpuLa Ans xpomaTtorpadum BeogaT 1 Mm° rpagyu-
pOBOYHOro pacteopa. 1o uctedyeHun 3agaHHoro BpemeHu (20 c) copOUMOHHYHO
TPYyOKy OTCOEAMHAOT M aHanu3MpyrT C NOMOLLbI ra3oBOro xpomarorpada wu
Tepmopecopbepa. [Ans kaxagon cepun Npob noarotaBnnBaloT cBEXne copbumnoH-
Hble TPYOKM ANs rpagynpoBKU.
13
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9.6.2 [Ina onpegeneHuss rpagynMpoBOYHbIX KOIPUUMEHTOB XpomaTorpa-
QUPYOT HEe MeHee NATU rPafyMpPOBOYHBIX CMecen C pasfiyHbiMKM MacCOBbIMU
KOHUEHTpaumamm ApY, NpuroToBMEHHbIX Kak yka3aHo B 9.5. CopbuMOHHY0 Tpy6-
Ky, NPUroToBneHHyt cornacHo 9.1, nomewatoT B Tepmogecopbep n aHannaupy-
0T, Kak ykasaHo B pasgerne 10. Ha xpomaTorpammax namepstoT nnoLwazan nmkos
N onpeaensoT Ux cpegHee apudmMeTndeckoe 3HadeHue. [laHHaa onepaums no-
BTOPSIETCA ANS BCEX rPagyMpoOBOYHbLIX CMecen He MeHee Tpex pa3. Makcnmans-
HO€ OTKINOHEHME N3MEPEHHOro 3HaYeHuda nnoLwaan nNuka oT cpedHero 3HayYeHus
nnowagun He JOMKHO npeBbiwaTh 15 %.

9.6.3 Ncnonbaya aaHHble, NoslydeHHble B 9.6.2, onpenensatoT rpagynpoBoy-

HbIN KO3 puuneHT K; ans kaxgoro ApY no gopmyrne

K= (1)

roe m; —macca ApY B aHanuampyemou npobe, Mmr;

S; — 3HaYeHWe nnoLlaaun nvka, MM> (MPU perncTpaLmn aHanMTUYECKOro Cur-
Hafa c NoMoLLbL0 camonucua) unu ycn. ea. (npy obpaboTke aHaNUTUYECKOro CUr-
Harna c ncnonb3oBaHMEM MPorpaMMHOro obecrneyeHna xpomartorpada).

Maccy ApY m;, Mr, paccunTbiBatoT No oopmyre
m,-=0,001 ‘pit Va, (2)

roe p: — MaccoBasi KOHLEHTpauus ApY B rpagyMpoBOYHOM pacTBope, Mr/cm>;

V, — o6bem pactBopa ApY, BBEAEHHOIO B COPBLIMOHHYIO TPYyBKY, MM°.

9.7 OT60p NpO6

[ns npoBeneHuns otbopa npob aTtmocdepHOro Bo3ayxa NpoBOAAT crneayto-
LMe onepaumu:

— OTBMHYMBAKOT METaNNM4ecKkme 3arfyLKkn Ha KoHuax copbumMoHHON TpyO-

KN N NPUCOEONHAIOT €€ K aCrinparTtopy,

14
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— BKNHOYaKT acnmpaTop 1 NponyckakT Yyepe3 copbunoHHyo Tpyoky npoby
aTMocdepHoro Bo3ayxa (2 Am*) ¢ pacxogom 0,1 AM*/MUH B TeueHne 20 MUH;

- nocne otbopa npobbl COPOLUMOHHYIO TPYOKY NAOTHO 3aKpbIBAKOT 3arfyLu-
Kamu 1 oTnpaBnsaT B nabopatoputo ansa aHanmsa. [pobbl crnegyeT XpaHuUTb He
bonee 10 cyT npu Temnepatype +4 °C. B kaxgon napTum otobpaHHbIX Npob oc-
TaBNAT ANA aHann3a He MeHee OAHON XOr0CTon copOunoHHon Tpyoku. Ha mec-
Te oTbopa ¢ xonocton copbumoHHON TpybKon obpaluatoTca Tak Xe, Kak ¢ copb-
LMOHHbIMWN TpybKkamu gna otéopa npob, 3a UCKMYEHNEM CaMoro npouecca OT-
6opa npoo;

— B MOMeHT oTbopa npob ukcmpyoT Bpems, Temnepartypy, a Takke ar-

MOCdEepHOe AaBneHne U 3aHOCAT NOSTyYEHHbIE AaHHbIE B akT oTOopa npob.

9.8 3aTpaTbl BpeMeHU Ha BbINOJIHEHMEe U3MepPEeHUn
3aTpaTtbl BPEMEHN Ha BbLINOSIHEHME M3MEPEHUNA MACCOBOW KOHLEHTpauuu

ApY npefcrasneHbl B npunoxexHuu I.

10 MNMopsAAoK BbIMNOSIHEHUSA U3MEPEHUN

[Mpy BLIMNOSITHEHUMN W3MEPEHU MACCOBOW KOHLUEHTpauun ApY BbIMOSTHAKT
cnegyrowime onepauuu:

— COpPBUMOHHYIO TpybKYy nomMeLwialoT B YCTPOMUCTBO AN TEPMUYECKOW [e-
copbuun. HanpaeneHne NoToka rasa 4OSMKHO BbiTb O6paTHLIM HanpaBreHUo no-
TOKa aTMocepHOro Bo3ayxa Bo BpeMsi oTbopa npob, T.e. MapKMpOBaHHbLIN KOHEL,
copbumoHHOM TpyOKN OormkeH ObiTb pacrnofioXeH y Bxoda B FOBYLUKY TepMone-
copbepa;

— BHOCAT HauMMeHOoBaHWe XpomMaTtorpamMmmbl B MamsaTb nporpamMmbl «[pu-
6op 1 Onlinex». MNocne atoro xpomartorpad byaeTt rotoB ANA AanbHEWWero aHa-

nusa ApY;

15
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- HauuHalT uMkn pgecopbumm, 3anycTMB €ro C MNOMOLLBbIO MporpaMmmbl
«Mavericky;

- ngeHTndpukauuo ApY nponssogsaT cpaBHEHNEM Ha XpoMaTorpamMmmMmax Bpe-
MEH yOepXuBaHMUA NUKOB B aHanuanpyemon npobe u rpagyvpoBOYHOW CMecu

ApY, Nony4YyeHHbIX B UOEHTUYHbBIX YCNOBUSAX ra3oxpomaTtorpaduyeckoro aHanuaa.

11 O6paboTKa pe3ynbTaToB U3MEPEHUN

11.1 MaccoByo KOHueHTpauuo ApY B aTMocdepHOM BO3ayXxe, Mr/M°, Bbl-

yucnaT no dopmyne

X = i'i1 (3)

roe  K; — rpafyMpoBOYHbIN KOAdULMEHT, Mr/MM? (MpU perucTpaLmn aHanuTude-
CKOro curHana c nomoLublo camonucua) unu mr/ycn. eg. ( npyn obpaboTtke aHanu-
TUYECKOro curHamna C MCnonb30BaHWEM NPOrpamMMHOro obecnedeHust XxpomaTo-
rpaca);

S; — 3HaYeHWe Nnowaay nuka, MM (MPU PernucTpaLmm aHanUTUHECcKOro CUr-
Hana c NoMoLLb camonucua) unu ycn. ea. (npyu obpaboTke aHaNMTUYECKOro cur-
Hana ¢ ncnonb3oBaHMEM NporpaMMHOro obecneyeHnsa xpomartorpada);

V, — 06bem oTobpaHHOM Npobbl aTMOCdepHOro Bo3ayxa, NpUBEOEHHLIN K
HOPMarbHbIM YCMOBUAM, M°.

11.2 O6bem npobbl aTMocchepHOro Bo3ayxa ¥, M°, oTobpaHHOW Npu aT-
MOCEpPHOM AdaBfeHnn P n TemnepaType ¢ NPUBOAAT K HOPMarbHbIM YCIOBUAM
no goopmyne

_ P.V-213
° 1013-(273+1)°

(4)

roe P — atmocdepHoe aaBneHune npu otoope npobsl, kla;
V' — o6bem Npobbl BO3ayXa, N3MepeHHbIn npu otéope, M

t — TemnepaTypa aTMocepHOro Bo3agyxa B mecte otbopa npobel, °C.

16
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12 OdopmneHune pe3ynbLTaToB U3MEPEHUN

PesynbTaTtbl UsmepeHui NpeacrTaBnsaioT B BUAE
X=+4, npu P=0,95, (5)

roe X — pesynbTaT U3MEPEHUN MaccoBOW KOHLEHTpaunn ApY B npobe, Mr/m>;
A — nokasaTernb TOYHOCTV HACTOsILLER MeTOOVKM, Mr/M>.

3HauyeHune 4 paccunTbiBalOT No popmyrne
4=0,01-0-X.

3HaueHune 6 npu P=0,95 npueeageHo B Tabnuue 1.
13 KOHTpOsb TOYHOCTU pPe3yNbTaToOB U3MEepPEeHUMN

13.1 OnepaTUBHbLIN KOHTPOJSIb TOYHOCTU NU3MEPEHUN

OnepaTuBHbIA KOHTPOMb TOYHOCTU aHanu3a NpoBOAAT OAWH pa3 B OBe He-
Aenn nytTemMm cpaBHEHUS pes3yrnbTaTta U3MepPEeHNs MacCoBOMW KOHUeHTpauun ApY B
rpagyvpoBOYHOM pacTBOpe C aTTeCTOBAHHbLIM 3HaYeHMEeM MacCOBOW KOHUEHTpa-
umMm ApY B 3TOM pacTtBope. Tpu rpagympoBOYHbLIX pacTBopa, COOTBETCTBYHOLLMNE
Hadarny, cepeauHe U KOHUY Anana3oHa U3MEepPEHWn, BHOCAT B TPU COPOLIMOHHbIE
TPYyOKKU, NPUroTOBMEHHbBIE B COOTBETCTBMM C nogpasgesniom 9.5, u uamepsioT 3Ha-
YeHMs1 MaccoBOM KOHUEHTpauun ApY B aTux npobax cornacHo pasgeny 10. Pe-
3ynbTaT KOHTPOMSA MPU3HAKOT YOOBMETBOPUTESIbHBLIM, €CIN ANA KaXO4oro u3 Tpex

rpagyvpoBOYHLIX PACTBOPOB BbIMOJTHAETCH YCrOBUE
X-C
% 1100< 6, (6)

roe X — pesynbTaT U3MepeHMini MacCoBOW KOHUEHTpauun ApY B rpagyvpoBOYHOM
pacTBope, Mr/M>;

C — MmaccoBagd KoHueHTpauna ApY B rpagyMpoBOYHOM pacTBope, Mr/m>;

0 — NnokasaTesnb TOYHOCTU, COOTBETCTBYHOLLNIA MAacCOBOW KOHUEHTpauun ApY

B rpagynmpoBoYHOM pactBope, %.
17



P 52.18.801-2014

3HaueHune 6 npu P=0,95 npuseaeHo B Tabnuue 1.
[Mpn HeBbINONHEHUN ycnoBus (6), HeobxoaANMMO YCTaHOBUTL HOBYHO rpagyu-

POBOYHYHO XapaKTEPUCTUKY.

13.2 KOHTpOSb NOBTOPAEMOCTU U3MEPEHUA MAaCCOBOW KOHLEHTpaLuu
ApY

KOHTpOSIb NOBTOPSEMOCTU U3MEPEHUM MACCOBOM KOHUeHTpauum ApY npo-
BOOAT OAHOBPEMEHHO C aHanM3oM Kaxgon naptum npob ¢ Mcnonb3oBaHUEM rpa-
AaynpoBo4vHoro pactesopa Ne 3, npurotoBneHHoro B cootsBeTctBum ¢ 9.5.5. [n4a
9TOro rpagyMpoBoYHbIN pacTteop Ne 2 BHOCAT B ABe COPOLUMOHHbIE TPYOKN B COOT-
BETCTBUWN C Npoueaypon, nsnoxeHHon B 9.6.1. CopbUMOHHLIE TPYOKM aHann3u-
pyloT cornacHo pasgeny 10 1 no rpagympoBOYHOM 3aBMCUMOCTU HaxogdaT maccy
Kaxxgoro ApY B nNpobe 1M MaccoBYyK KOHLEHTpauuio B aTMOCEPHOM BO3ayxe Mo
cdopmyne (3) B pacyeTe Ha 06beM NPONyLLEHHOTO aTMocepHOro Bo3ayxa 2 Am®
cornacHo nogpasgeny 9.7. lNonyveHHbIn pe3ynbTaT U3MEPEHUN CPaBHUBAKOT C
3a4aHHbIM 3HaYEHNEM.

PesynbTat onepatmBHOrO KOHTPOMS TOYHOCTU pe3yribTaToB U3MEPEHUN, 7,
%, NpU3HaT yO0BNEeTBOPUTESNbHBLIM, €CNU BbIMOSIHAETCS YCroBue

2-1X,-X,|-100
rn = | - 2| S rn,m’ (7)
(Xl +X2)

roe X, X, — pe3ynbTaTbl napannenbHbix onpeaenexnii, Mr/m>;

r.m — 3HA4YEeHne npegena nosropsemMocTn (Tabnuua 2).

[Mpn HEBbINONHEHMM YCnoBus (7), KOHTPOMNb TOYHOCTM pPe3ynbTaToB U3Mepe-
HUW NOBTOPSIOT ewle oauH pas. [py NOBTOPHOM HEBLINOSIHEHMM 3TOrO YCIOBUA,
BbISICHAIOT NPUYKUHBI, NPUBOASALLME K HEYAOBNETBOPUTENbHBLIM pe3ynbTatam, YCT-
PaHSAT UX U NOBTOPSIOT BbINOMHEHME WU3MEPEHUn B COOTBETCTBMU C TpeboBsa-

HUAMW HACTOSALLEN METOOUKN.
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13.3 KoHTponb cTabuNbLHOCTU pe3ynbTaToB U3MEPEeHUN

13.3.1 [lepnoanyHOCTb KOHTPONSA CTabUIIbHOCTU pPe3ynbTaToOB BbIMOSIHSAE-
MbIX U3MEPEHUI perfameHTUpyoT B «PykoBoACTBe Mo kadecTBy nadopatopumny.

13.3.2 KoHTposib cTabunbHOCTU pe3ynbTaToB uUaMepeHuin B nabopatopuu
ocywectenaoT no FOCT P NCO 5725-6, ncnonb3ya metoabl KOHTpoONna ctabusb-
HOCTW CTaHOAPTHOIO OTKIIOHEHUSI NPELMN3NOHHOCTU B YCIOBUAX NMOBTOPAEMOCTMH,
Npn 3TOM UCMNOSIb3YIT KOHTPOSbHble KapThl LLyxapTa, KoTopble CTPOAT C y4eTOM
pekoMmeHgauun PMI-76. lNpumep NOCTPOEHUs KOHTPONbHOW KapTbl NpuMBedeH B
npunoxexmn M.

PekomeHayeTca ycTaHaBnvBaTb KOHTPONMPYEMbIA Nepuog Tak, YTobbl KO-
NINYECTBO N3MEPEHUIN MACCOBbIX KOHUEHTpauun ApY B npobax atmocdepHoro

BO3A4yxa ObINno OT ABaauaTth Ao TpuauaTw.

MpunumedaHune— CtabunbHOCTb pe3ynbTaToOB U3MEPEHUIN — HEMpPEBbILLEHWE npeaena

npenynpexageHnda cornacHo KapTte LLIyxapTa ana onpeagenaemoro Apy

13.3.3 [pun HeyooBneTBOPUTENbHbLIX pe3dyfibTaTax KOHTPOMA CTabunNbHOCTH
pes3ynbTaToB U3MEPEHUN, HaNnpUMep MPeBbILWEHUN npegena OerUcTBus unm npe-
BbllLEHMWN Mpedenia npeaynpexaeHnd, BbISCHAT MPUYMHBbI 3TUX OTKITOHEeHUN, B

TOM 4UCIne NpoBogAaT CMEeHy peakKTnBoB, NpoBEPAOT p860Ty onepartopa.
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MpunoxeHue A
(cnpaBoy4HoOE)
MakcumanbHO pa3oBas U cpegHecyTo4YHas npegenbHO AonycTumMas

KOHUEeHTpauunAa apomMmatnieCKmnx yrrnesogopoanoB B aTMOC(bepHOM BOo3AyXe

naK, mr/m®
HanmeHoBaHne ApY
MakcrmansHo
CpegHecyTo4Has
pa3oBas

BbeH3on 0,3 0,1
Tonyon 0,6 He ycTtaHoBneHa
OTUN6eH30n 0,02 0,02
XnopbeHson 0,1 0,1
OpTokcunon 0,3 He yctaHoBneHa
MeTtakcunon 0,25 0,04
[Mapakcunon 0,3 He ycTtaHoBneHa
Kymon 0,014 He ycTtaHoBneHa
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MpunoxeHue b
(cnpaBo4HoOE)

Cxema TepMuyecKkon gecopoumm apomMmaTnyecKkux yrnesonoponoB

npu npoeegeHnNn aHanunisa

Q_;—--E—p@

CopbumoHHas DoKycupylowan XpomaTorpaduueckan
TpyOka NOBYLUKA KONOHKa

Mpwn npoBegeHnn asyxcragunHon tepmogecopbummn ApY, nsBneyeHHble 13
copbumoHHOM TpybKN, NpeaBapuTesibHO (OOKYCUPYIOTCH B JTIOBYLLKE, 3an0STHEHHOM
copbeHTOM. [Nepen npoBegeHuem gecopdbuum copbumoHHas Tpybka u okycu-
pyloLLIaa noByLUKa NPOAYBalTCH B TOKE rasa-HOCUTENSA C LEeNb YCTpaHeHUsa Hau-
Bbonee yacTo cogepxalumxcs B atMocdepHOM Bo3ayxe BpeaHbix BewecT (SO,,
NHs;, CO, H,S, NO,, CO,, H,O n B3BeLLeHHble BellecTBa). [na ynasnusaHmsa ApY
dookycupytowas nosylwka oxnaxgaetcs anemeHtoMm [lenbtbe o 0 °C. lMocne
aToro dokycupytowas noByllka ObICTPO HarpeBaeTcs U ApY y3KOW 30HOW Ha-

npaBlATCA B XpOMaTOFpaC*)I/I‘-IeCKyI-O KOJTIOHKY.
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MpunoxeHue B

(cnpaBoy4HoOe)

TunuyHana XpomMmaTorpamma cmecu apomMmatnyeCcKux yrnesonoponoB

Ycnosus pasgernieHunsi: KOSIOHKa KBapueBasa KanunnspHas ang ra3oBon Xpo-
martorpadpum HP-FFAP, gnuHa — 50 m, BHyTpeHHun anameTtp — 0,32 mm, TonwmHa
nneHkn — 0,5 MKM, TemnepaTtypHbin pexum: 60 °C (5 MUH), NnporpaMmmmpoBaHne co
ckopocTbto 5 °C/muH oo 150 °C, 3aTem co ckopocTbio 5 °C/muH go 200 °C. Cko-
POCTb rasa-HocuTens (asota) Yepes KOMOHKY — 1 cM*/MUH. [leTekTop nnameHHo-
MOHM3aUMOHHbIN, Macca kaxgoro ApY 0,009 mkr/npoba (mMaccoBas KOHLEHTpa-

ums ApY pasHa 0,004 mr/m® npu o6beme npobbl aTMOcepHOro Bo3ayxa 2 am®).
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(cnpaBo4HoOE)
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Hopma BpemMmeHu Ha paboThl No onpeaeneHn0 MacCoBOWU KOHLIEHTpa-

uun apomatTnyeCcKux yrnesonoponoB B aTMOC(bepHOM Bo3Ayxe

Hopma MeproanyHoCTb
HavnmeHoBa- EaovHuua nsme-
CogaepxaHue paboThbl BPEMEHMN, BbIMNOMHEHNS
Hue paboThl peHuns paboTbl
MUH paboT
MoaroToBska cpeacts NnpobooTdopa.
Otbop npo6vv| npoBeaeHne MeTeo- OnuH oT60p 30 B cooTtBeTCcTBMM
HabnogeHun. MNogrotoska Npob K C pPyKOBOOALLMM
Ot60op npob
TPaHCMOPTUPOBAHUIO OOKYMEHTOM
3ar|V|0|3 HeobXxoaMMbIX JaHHbIX K Ona npo6a 5
Kakgon npobe
YcTaHoBKa copbUnoHHON TpyOKkn B
Tepmogecopbep, NpoBeaeHue raso-
JTaBopaTtop- Xpomartorpaguyeckoro aHanuaa,
HbI aHanu3 npuBeaeHne xpomartorpada K Ha- OpHa npoba 45 Kaxpgas npoba
npo6 YyarnbHbIM NapaMeTpam, yaaneHue
copbumoHHOM TpyOKKn 13 Tepmoae-
copbepa
Mpurotoene-
HWe rpagyunpo- | lNpuroToBneHve rpagynpoBOYHbIX Cepus 13 natu 60 OavH pas B
BOYHbIX pac- pacTBOPOB cornacHo pasgeny 9.5 pacTBOpPOB KBapTan
TBOPOB
YcTaHoBneHue
N —— BBog rpagynpoBoYHOro pacteopa B OnuH pas &
o copbuUnoHHYyto TpybKy, aHanuns copb- OpHa npoba 45
HOW XapakTe- N KBapTan
LMOHHON TpyOKK
pUCTUKK
lNpoBeneHue
BHYTPEHHEro MpurotosneHune paboyero pacteopa Kaxabie 30 ns-
- o - Y
KoHTponsi Tou- | Ne 3, BBOA rpagympOBOYHOrO pac OnHa npo6a 60 MepeHun npod
HOCTW pe3yrnb- | TBOpa B COPOLMOHHYIO TPYOKY, aHa- aTtmocdepHoro
TaTtoB U3Me- nn3 copObLUMOHHOW TPYOKHM BO3ayxa
peHun
PacyeT mMac- MaeHTudmkaumsa nukos ApY Ha xpo-
N mMaTorpamme, Bbl4UCrIEHNE pesyrib- Oesatb ApY
COBOW KOHLIEH- N 15 Kaxxgas npoba
TaToB M3MepPEHUIA COrnacHo (ogHa npo6a)
Tpauum ApY
pasgeny 11
PereHepauma | YctaHoBka cCOpOLIMOHHBLIX TPYOOK B He 6onee gBa- n
epen Kaxabim
copOumoHHbIX | aecopbep, BbIGOP BpEMEHU U TEM- auaTtun copbum- 80
oTb6opom npob
TpyboK nepaTypbl NpoBegeHns gecopbumm OHHbIX TPYGOK
CocrtaBnenne | CocTtaBneHvne npoTokona
OTYETHBbIX Ma- | KONIMYECTBEHHOIO XUMUYECKOTO OpHa npoba 10 Kaxxgas npoba

Tepuanos

aHalmsa
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MpunoxeHue O
(pekomeHngyemoe)
NMopsaaok NoCTpoeHUs KOHTPoNbHOM KapThbl LUyxapTa

Ha npuMepe beH3ona

1.1 KoHTponb cTabunbHOCTM pe3ynbTaToB n3MepeHuin B nabopaTtopumm ocy-
LLLeCTBNAKT, UCNOSb3Yyd MEeToAbl KOHTPONS CTabunNbHOCTU CTaHA4ApPTHOrO OTKMO-
HeHUs npeumnsnoHHocTn B ycnosusx nostopaemoctn no NOCT P NCO 5725-6 B
BUAe KOHTPOnbHbIX KapT LLyxapTa ¢ ydeTom pekomeHgauunn PMI™ 76.

[Ans nocTpoeHns KOHTPOnbHbIX KapT LUyxapTa vMcnonb3yloT Mony4YeHHble
paHee pesynbTaTbl KOHTPOSSA NOBTOPSEMOCTH.

1.2 KoHTponbHaga kapta LyxapTa cTpouTCs Ha OCHOBE ONepaTUBHOIO KOH-
Tpons nosTtopAemMocTu. Ha kapTy HaHocAT cpefHo nuHuio CL, KoTopas cooT-

BETCTBYET pacCYMTaHHOMY 3HAUYEHUIO KOHTPOMNNPYEMOWN XapaKTepUCTUKU
ClL=d;-o,m, a.1)

roe  d, — KoadopuumneHT ansa cpeaHen nuHmn. [na n=2 oH paseH 1,128;
o ., — NOKa3aTernb NoBTOpPsAEeMocTu (cMm. Tabnuuy 1).
PacueT npegena npeaynpexaeHna UCL n npeaena gencrtsusa LCL Bbinon-

HAeTcAa No oopmysiam
UCL=D;c,n, (4.2)
LCL = D0, (4.3)
roe  D;=2,834 — ona npegena npegynpexaeHus;
D,=3,686 — ans npegena gencraus.
3HayeHuns, HAaHOCUMbIE Ha KOHTPONbHYI KapTy LLyxapTa, BbipaxatoT B npo-

LeHTax

' _100\x1—x2\
r=100——, (4.4)
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X = % (0.5)

roe  r* — 3HayeHue npegerna noBropsieMocTu, %;

X; n X, — maccoBas KOHUEeHTpauus ApY, Mr/m>.

1.3 PekomeHayeTcs ycTaHaBnuBaTb KOHTPONMpPYeMbl nepuop Tak, YToObl
KONIMYECTBO U3MEPEHUI MACCOBbIX KOHUEHTpaumn ApY B npobax atmoctepHoro
Bo3gyxa 6b1s10 OT ABaguat oo Tpmuguatu. [Npu npeBblleHnn npegena aencTeng
NI YacTOM MpeBbILWEHUM Npeaerna npeaynpeXxXaeHns BoIICHAKTCA MPUYNHBL 3TUX
OTKITOHEHUI, B TOM 4ucne ctabunbHocTb paboTbl XxpomaTorpada u Tepmoaecop-
Bepa, YNCTOTY Nocyabl, MPOBEPSAIOT paboTy onepaTopa, Ka4eCcTBO peakTUBOB.

[.4 B TedyeHue ABYyX Heaenb Nnpu NpoBeAeHUM BHYTpMNabopaTOPHOro KOH-
Tpons TOYHOCTWU onpefeneHns ApY onepaTuBHLIM KOHTPOSb CTabuUnbHOCTU pe-
3yNnbTaToOB M3MepPEHUN OblN BLINOJSTHEH OECATb pa3 C UCMONb30BaHWEM rpagyunpo-
BoyHOro pacteopa Ne 2. PesynbTaTbl KOHTPONS CTabUNbHOCTM pe3ynbTaToB W3-

MepeHUn Ha npumepe GeHsona npveeaeHsl B Tabnuue [1.1.

Tabnuua 1.1
X1, X, Xi- X, - _ X +X, X X, - X,
Mr/m° Mr/m° ||v|r/M3| Y=y |y :100'| ¥ |
Mr/m° %
0,040 0,043 0,003 0,042 7,23
0,041 0,044 0,003 0,043 7,06
0,039 0,037 0,002 0,038 5,26
0,046 0,042 0,004 0,044 9,09
0,042 0,047 0,005 0,045 11,24
0,041 0,043 0,002 0,042 476
0,043 0,045 0,002 0,044 4 55
0,044 0,041 0,003 0,043 7,06
0,046 0,042 0,004 0,044 9,09
0,046 0,043 0,003 0,045 6,74

1.5 KoHTponbHas kapTta LlyxapTta (Ha npumepe 6eH3ona) npeacraBneHa Ha

pucyHke [.1.
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70 ‘ ‘ ‘
I'Ipeﬂerl LI,GI/ICTBI/IFJ LCL=3 6£6 17=62,66 N B

60 - | | | ‘ ‘
50 | I'Ipeﬂer{ rlpe.l:l.yl'lp?mneHMﬂ LfCL =2 83% 17=48,18
| |

40 -
| | \ |

0
| |
| |

CpeD,HFlL TNHMSA C{ 1,128- 1‘7 19,18 ‘
I
|

20 S

10 -

3HauyeHue npegena NOBTOPAEMOCTH, %

O ! [ ! [ T [ ! T 1
1 2 3 4 5 6 7 8 9 10

Homep KOHTPOJIbHOIo namepeHus

PucyHok [1.1 — KoHTpornbHas kapTa WyxapTa (Ha npumepe 6eH3ona) anst KOHTpo-

J14 Npeuyn3noHHOCTUN B YCITOBUAX MOBTOPAEMOCTH (CXO,EI,I/IMOCTM)
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KntoueBble crnoBa: aTMocdepHbI BO3ayX, apoMaTU4eckme yrneeBoaopoasbl,
MaccoBasi KOHLUEeHTpauusi, 6eH3on, Tonyon, 3aTunbeH3os, napakcuror, OpTOKCH-
non, MeTakcunon, xnopbeH3on, Kymosn, MeToauka U3MepeHun, MeTog Kanunnsip-

HOWM ra3oBOW xpomartorpadumn, TBepabi COPOEHT
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Homep
name-

HEeHuA

Homep cTtpaHuubl

n3me-

HEH-

3ame-
HEeH-

HOWN

HOBOW

aHHy-
nmpo-
BaH-

HOW

Homep
AOKY-
MeHTa
(OPH)

Moa-

NMnNCb

[aTa
BHece-
HUS

N3M.

[aTa
BBe-
AeHns

N3M.
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