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Conep:xanne

H3MepeHue MacCOBBIX KOHIIEHTpaImii 2-(uMeTuIaMUHo pTaHona (JIMAD) B
BO3/IyXe paboueit 30HF METOAOM Ia30BOH XpoMaTor padui:
MVYK 4.1.2529—09......ccccoeinn.

M3mepenne MaccoBBIX KOHIIEHTparmi aumermwikapOonarta (JIMK) B Bo3ayxe
paboueii 30HbI MeTOIOM Ta3oBoi xpomarorpadmm: MYK 4.1.2530—09...........

M3mepenne MaccoBBIX KOHIIEHTpatuii 2,2 -auMeruntuazonuayia (JIMT) B
BO3/lyxe paboyel 30HbI METOJIOM Ia30Boi XpoMarorpaduu:

MVYK 4.1.2531—09 e

M3Mepenue MaccoBBIX KoHIIeHTparit muberkapoonara (J[OK) B Bo3ayxe

paGoueit 30HBI MeTOIOM Ta3oBoit xpomatorpadui: MYK 4.1.2532—09...........

M3MepeHre MacCOBBIX KOHIICHTpaIid MeTmideHmkapboHara (M®PK)
BO3/lyxe padoyeli 30HBI METOIOM ra30Boi XpoMarorpaduu:

MYK A T.2533—00 e e

M3mepenne MaccoBBIX KOHIIeHTpanuit sTriieHkapOoHara (OK, 1,3-1uokconan-
2-0Ha) B BO3/lyXe paboyeil 30HBI METOIOM Ta30BOM XpoMaTorpadu:

MVYK 4.1.2534—09 ..o
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Beeaenue

COopruk MeToauueckux ykaszanui «M3mepeHne KOHLUCHTpAuHi BPEa-
HBIX BELICCTB B BO3AYXE pabouel 30HBD (BBIIYCK 51) pa3paboTaH C LEIbIO
o0ecneyeH s KOHTPOJISI COOTBETCTBHS (DAKTHUCCKHUX KOHIECHTPALMA BPEIHBIX
BEIIECTB MX MPEACIbHO A0myCTHMbIM KOHuEHTpanusMm (I1JK) u asmsercsa
00s13aTEBHBIM IPH OCY IICCTBICHHH CAHHTAPHOTO KOHTPOJIAL.

BKIIOYCHHBIC B JAHHBIH COOPHHK MCTOMMYCCKUE YKA3AHHS 10 KOHTPOJIFO
BPEIHBIX BEIIECTB B BO3AyXE paboueil 30HbI pa3pabOTAHbI H IIOATOTOBJICHHI B
cootsercTBum ¢ TpedoBanusaMu [OCT 12.1.016—79 «Bo3ayx paboucii 30HBL
TpeOGoBaHMA K METOAUKAM H3MEPSHHS KOHICHTPALHMIA BPEAHBIX BELICCTB C H3M.
Ne 1, TOCT 12.1.005—88 CCBT «O0ume caHUTAPHO-THTHCHHYECKHE TPeOo-
BaHUS K BO3AyXy padoucit 30HbDy, OCT P 8.563—96 «I ocymapcTBeHHAs CH-
cTeMa 00ECHEUCHHsI SIMHCTBA M3MEpeHHH. METOMMKA BBHINOJHEHHS H3MEpe-
Hui» ¢ 13M. Ne 1 u Ne 2, TOCT P MICO 5725-2002 «To4HOCTB (TPaBHIBHOCTD
U NPEUH3HOHHOCTH) METOJIOB H PE3YJIBTATOB H3MEPCHUID.

MCTO,I[I/II(I/I BBIIMOJTHCHBI C HCIIOJIb30BAHHCEM COBPEMCHHBIX MECTOOOB HC-
CJICIOBAHMS, METPOJIOTHICCKH ATTECTOBAHBI H JAIOT BO3MOXKHOCTh KOHTPO-
JIMPOBATH KOHUCHTPAINNA XHMHUYICCKHUX BCIICCTB HA YPOBHC H HIDKC HX HHK,
YCTAHOBICHHBIX B THTHCHHYCCKHX HopMarmBax I'H 2.2.5.1313—03 «Ipe-
menbHO gomyctuMble kKoHUEHTpanuu (I1JIK) BpeaHbIX BEImECTB B BO3AyXE
paboueit 30HBD» ¥ JOMOTHCHHS K HEM.

Meroauueckue yKa3aHHA HO H3MEPEHHIO MACCOBBIX KOHLCHTpauUMi
BPEIHBIX BEMIECTB B BO3AyXE Pabouci 30HbI MPEAHAZHAYCHBI A1 1abopaTo-
puit «@I'Y3 LT uD», caHuTapHBIX 1a00paTOpHil MPOMBIILICHHBIX IIPEAIPHSI-
THH IPH OCYMIECCTBICHUH KOHTPOJLL 3a COACP/KAHHEM BPEAHBIX BELICCTB B
BO3AyXE paboueil 30HBI, a TAKKE HAYYHO-HCCIICIOBATEIBCKHX HHCTHTYTOB H
JPYTHX 3aUHTEPECOBAHHBIX MHHUCTEPCTB U BEAOMCTB.
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YTBEPXJIAIO

PyxoBoautens denepanbHON CIIy OB
MO HAA30py B c(hepe 3aLIUTHI IPAB
MOTPEOUTENICH U OIAromoJIyYHs YCIOBEKA,
I"maBHBIH TOCYJAPCTBCHHBIN CAHUTAPHbIH
Bpau Poccuiickoi ®eaepanuu

I'. T. OHumeHKo
25 asrycra 2009 r.
Jara BeacHus: 1 oxta0ps 2009 r.

4.1. METO/JIbI KOHTPOJISL. XUMHWUYECKHE ®AKTOPBI
HN3mepeHue MaccoBbIX KOHIEHTPALHH

2-(numetniaamuno)ITaHona (IMAJ) B Bo3ayxe
paboueli 30HBI METOAOM ra3oBoH XxpomaTorpadpun

MeTtoan4yeckHe yKa3aHHsI
MYK 4.1.2529—09

1. O6saacTs npUMeHeHHsT

Hacrosmue MeToan4ecKue yKa3aHus YCTaHABIUBAIOT KOJIUYECTBEHHbIH
xpoMarorpaduueckuii aHaaH3 BO3AyXa pabodeH 30HBI ATA OMPEACICHHS B
HeM 2-auMmetunamMuHodTaHona (IMAD) B nuana3oHE MacCOBBIX KOHLCHTpA-
it ot 2,0 10 20,0 MO/,

2. XapaKkTepHCTHKA BeLLeCTBA

2.1. CrpyxkrypHas ¢popmyna
3 \N
e > ToH

2.2. Ommupuueckas popmyna: C,.H;;NO.

2.3. MonekymsipHast macca: 89,14.

2.4. Perucrpaunonusiit Homep CAS: 108-01-0.

2.5. Dusuxo-xumuueckue ceolicmaa

JIMAD — GecuBeTHAs JKHAKOCTh C PE3KUM PA3IPAKAIOLIMM 3aIAXOM,

wioTHOCTD 0,887 1/eM’, Tiomers — 134—135 °C. PactBOpHM B BOAC B MHOOBIX
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COOTHOLICHHAX, PACTBOPHM B 3THJIOBOM CIIHPTE, AUITHIOBOM 3(HpPE H ApY-
THX OPTaHUYECKHMX PACTBOPHTEILAX.
B Bo31YyX€E HAXOAUTCS B BHIE MAPOB.

2.6. Toxcuxonozuueckas xapaxmepucmuxa

JMAD o6namaeT CHIbHBIM Pa3APKAKONIMM JSHCTBHEM HA IIa3a U KO-
JKY, a TIPH BJBIXAHHH TApOB — HA CIM3HCTYIO0, H OOIMETOKCHYCCKUM JCHCTBH-
em. IIpu pabote ¢ HUM TpeOyeTcs CnenranbHas 3aIUTA KOXKH H IJ1a3.

IIpenensHo momyctumas konuenrtpamus (ITJK) B Bozayxe paboueit 30-
HbI 5 Mr/a’. KIIacc OmacHoCTH — BTOPOii.

3. MeTtpoJiornuecKHe XapaKTepHCTHKH

Hacroamas Meroauka KOJTHYECTBCHHOTO XuMm4eckoro anamm3a (KXA)
JMAD obecneunBacT MOJyUYSHHE PE3yJIbTaTOB H3MEPEHHI C METPOJIOTHYC-
CKHUMH XapaKTEPUCTHKAMH, 3HAYCHIA KOTOPBIX HC MPEBBHIIAIOT MPEICTABIICH-
HBIX B Ta0. 1 (Tipu 1OBEpUTENBbHOI BeposSTHOCTH P = 95 %). 3HaueHus METpo-
JIOTHYECKHX MOKA3aTeNcH METOIUKH NMPUBEACHBI B BUIC 3aBHCHMOCTH OT 3HA-
YCHHA MACCOBOM KOHIICHTPALMH AHAJIM3HPYEMOTO KOMIIOHCHTA B TIPo0e.

Tabnuua 1
Pe3y.]'[I>TaTI>I MeTpOHOFl/I‘leCKOﬁ aTTeCTAallii METOJUKHA
KO/JITHY€CTBEHHOI'0 XHMHYE€CKOI'0 aHAJIn3a
Jlnamnazon IToxazarenms Hokazarer,
Ilokasarens . | TOYHOCTH (TPAHMIIBL
MacCOBBIX IIPOMEXYTOUHOU ae
N TIOBTOPAEMOCTH, pacumMpeHHoM
KOHI[EHTpAIit 3 IIPEIM3HOHHOCTH,
JIMAD, Mr/ve Oy, MI/M S MrAe HEOIIPEJCIICHHOCTH)
> 70> +U, MF/M3
Ot 2,0 70 20,0 BKIL 0,8C 09C 0,19C
C — 3HauCHHEC MAaCCOBOHM KOHIICHTPALMH AHATM3HPYCMOTO BCIICCTBA
B TIpo0e, MI/M.

4. MeToa usmepeHuii

H3mepenus MaccoBBIX KOHLECHTparwii IMAD OCHOBAHBI HA HCTIOIB30BAHHI
Ta30BOH XpoMaTorpaduu ¢ MPIMCHCHHEM TUTAMEHHO-HOHIB3ALHOHHOTO JCTEKTOPA.

Ot160p MPod MPOBOIHUTCS ¢ KOHIICHTPHUPOBAHKEM Ha copoeHT Crmoxpom 120,

Hwxuuit npeaen usmepenus coaep:xkanust JJMAD B xpomarorpadupye-
MOM o0Beme pactBopa 0,04 Mkr.

Hwxuuit npeaen u3MepeHuss MaccoBoi koHUeHTpauuu IMAD B BO3ay-
xe 2,0 Mr/m’ (ipu ot60pe 10 v’ BO3IyXa).

OnpeaencHuI0 He MCINAKOT AUMCTOKCHMETAH, 2-0yTaHOH, METH/IIPOITH-
J0BbI 3up, 1,3-auMEeTOKCH-2-TIponaHoT U N,N-Tu3THI-1,2-3TaHIHAMHH.

6
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5. CpeacrBa u3mepeHHii, BcomoraresibHble YCTPOiicTBa,
MAaTepPHAJIb], PEAKTHBbI

5.1. Cpeocmea usmepenuii

Xpomarorpad ra3osslit 1abopaTopHsii «KpucTamn
2000M» ¢ mIaMEHHO-HOHU3AUOHHBIM IETEKTOPOM
U C ICJICHHEM TOTOKA Ia3a-HOCHTEIIT

T'ocpeectp CU Ne 14516—08
Becs1 1abopatopHbie ¢ HAUOOIBIIUM NPEACTIOM T'OCT 24104
B3BemmBaHmA 200 r I xmacca TouHOCTH Tocpeectp CH Ne 4233—92
Mepsr Mmaccl T'OCT 7328
TIpo6ooTOopHOE ycTpoicTeo [TY-23 TOCT P 51945

Tocpeectp CH Ne 14531—03
TTvmeTkd rpaayupoBaHHbie 4-2-2-1, 4-2-2-5, 4-2-2-10 TOCT 29227
KonGs!1 MepHbIe 2-25-2, 2-100-2 T'OCT 1770
Muxpommprs: MIII-10 T'OCT 8043
Tepmomerp T'OCT 27544

T'ocpeectp CH Ne 251—90
Bapowmerp-anepou T'OCT 6359

Tocpeectp CH Ne 5738—76
5.2. Bcnomozamenvnuie ycmpoticmea

Xpomarorpaduueckas KOJIOHKA KBAPLEBAT KAIIUII-
JApHad, ATUHOH 30 M, BHYTPEHHHM JHAMETPOM
0,25 MM ¢ HenmoaBMwkHOM (pazort SPB-1 (aumeTwi-
TOJMCHIIOKCAH) C TOJIIHMHON IJICHKH 1,0 MKM

DKCHKATOP T'OCT 25336
[TuHIET MEAUUUHCKUH T'OCT 21241
Buansl o6beMoM 1 cM® mponsBoacTso «Supelcoy,

Ne 33293

TTpo6upxu [14-10-14/23 XC T'OCT 25336

Ilxa¢ cymmmbHbI nexTprdeckuit 2B-151
TIporpaMMHO-aNmapaTHLIH KOMILIEKC IS PETH-
cTpaumu 1 odcueTa xpomarorpamMm «MybTa-
Xpowm», mpouszBoacTBO 3A0 «AMmepceH»

3.3. Mamepuane

Cunoxpom C-120, ppaxuus 0,35—0,5 mm TV 6-09-17-48
MemOpanuble QrIsTphl AHaMETpoM 13 MM, ¢ pas-
Mepom nop 0,45 MM, mpou3BoacTBO «bruoxumMMaky»
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Tpy6xu u3 MmommbaeHoBoro crekna, (4 x 100) mm  TOCT 23932

3arnymxa u3 (ropmiacra T'OCT 10007
Cumukarems Mapka KCK I'OCT 3956
CrexoBara T'OCT 4640

5.4. Peakmuent

JAMAD, mpousBoactso «Aldrich», Ne D 13465-1,
COJEp KaHHE OCHOBHOTO BEIECTBA HE MeHee 99 %

CHupT 3THIOBBIM, X. 4. TY 6-09-1710—77
T"a3006pasHbie a3oT T'OCT 9293
BOJOPOA, I'OCT 3022
BO3AYX I'OCT 1182

B 0aJUTOHAX C PEAYKTOPAMH

JlomyckaeTcss MPUMEHCHHE MHBIX CPEACTB M3MEPCHHS, BCIIOMOTATEIb-
HBIX YCTPOMCTB, PCAKTHBOB H MATCPHAJIOB, OOCCICYHBAIOIMX MOKA3ATCIIA
TOYHOCTH, YCTAHOBJICHHBIC /IS JAHHBIX METOTHYCCKUX YKA3AHHIM.

6. TpeGoBaHus1 Ge30maCHOCTH

6.1. Tlpu pabore ¢ peakTHBaMHU COOMOAAOT TpeOOBaHHA OE30MACHOCTH,
YCTAHOBJICHHBIC I PabOTHI C TOKCHYHBIMH, CAKHMH H JIETKOBOCIUIAMCHSIO-
nmmuca Bemectsamu o I'OCT 12.1.005 u T'OCT 12.1.007.

6.2. Ilpu npoBeACHHN aHATH30B TOPIOYHX H BPCIHBIX BEIIECTB COOJIIO-
JIAr0T MePHI MpoTHBHIOKapHO# Oezomacuoct mo [OCT 12.1.004.

6.3. TIpu BBHINOJHCHMH H3MEPEHMI C HCNONB30BAHHEM XpoMmaTtorpada
coOmoaloT mpaBuia IEKTpoOe3omacHoCTH B cooTBeTcTBHH ¢ ['OCT
12.1.019 1 HHCTPYKIMH IO SKCILTy aTALHH MPHOOpa.

6.4. TlomeneHue 1abOPATOPUH JODKHO COOTBETCTBOBATH TPEOOBAHUIM
nokapHo# OezomacHocTH mo ['OCT 12.1.004 u uMeTh CpeacTBa MOKAPOTY-
mennsg o [OCT 12.4.009.

6.5. TlomemeHue AODKHO OBITH OOOPYJOBAHO NPHTOYHO-BBITSDKHOM
BeHTHJLILHEH. KOHLEHTpanusa BpeAHBIX BEIIECTB B BO3AYXE paboueii 30HbI HE
momkHo mpesbimate [1JJK (OBYB), ycranosiacHubix ['H 2.2.5.1313—03 u
T'H2.2.5.2308—07.

6.6. Ilpu pabote ¢ razaMu, HAXOAAIMMHUCS B OAJUIOHAX MO/ JABJICHHCM
70 15 MITa (150 krc/cm?), HeoOxommo cobmoars «[IpaBHia yCTpoicTBa 1
0e30macHOM AKCILTyaTalMy COCYI0B, padOTAOMKUX MOA JaBicHHeM», [16-03-
576—03. 3anpemaercsa OTKPHIBATh BCHTHIb OAUIOHA, HE YCTAHOBHB HA HEM
TIOHIDKAFOIIUN PEAYKTOP.

6.7. HeoOXoauMoO HPOBECTH OOYUYCHHE PaAOOTAIOIMX OE30MACHOCTH
Tpyaa mo 'OCT 12.0.004.
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7. TpeGoBaHusi K KBATM(HKALHH ONIEPATOPOB

K BBINOTHEHMIO M3MEPEHHH H 00pabOTKE pe3yJIbTaTOB JOILYCKAKOTCA
JMIA C BBICHIMM H CPEJHMM CHCLHATIbHBIM OOpa30BAHHEM, MMCIOIIHUE OIIBIT
paboTel B XMMHYECKOH JabOpaTopuu, mponieamue oOy4YCHHE, BIIAJCHOIIHC
TEXHUKON XpoMaTorpadhuueckoro aHaamu3a H OCBOMBIIUE METO AHATIH3A.

8. YcaoBus uzmepenuii

8.1. TIpuroTOBICHHE PACTBOPOB U MOATOTOBKY MPOO K aHAIH3Y IpPO-
BOIIT B CTAHAAPTHBIX VCIOBHAX NMPH TeMmeparype Boszayxa (20 £ 5) °C,
armoc(eproM nasneHuu 84—106 kI1a ¥ OTHOCHTEILHOM BIAYKHOCTH BO3-
ayxa He 6oxee 80 %.

8.2. VI3MepeHus Ha ra30BOM Xpomarorpade mpoBOIAT B YCIOBHAX, pe-
KOMCHIOBAHHBIX TCXHHYCCKOH TOKYMCHTAUHUCH K PpHOOPY.

9. IloaroToBKa K BbINOJTHEHHIO H3MepeHHH

9.1. Iloozomoska copbenma

Cmnoxpom C-120 mpoMBIBAIOT TPeMsI MOPIMAMHE 3THJIOBOTO CITHPTA H IPO-
rpesaroT B cymmuabHOM mkady mpu 200 °C B TeueHue 4 u. Ilocne oxXnakacHus
TOTOBBIH COPOCHT NMOMEMIAKOT B CKIMHKY C XOPOIIO NPHTEPTON CTEKITHHOH
TPOOKOH M XPAHAT B IMPOMBITOM H TIIATEIHHO BBICYIICHHOM SKCHKATOPE, HA JHO
KOTOPOTO HACHINAH CJIOM TPEABAPUTEIHHO oCymeHHOro cumkaresst KCK.

9.2. oozomosxa copoUUORHBIX MPYHOK

CopOunoHHbIC TPYOKH TOTOBAT HEMOCPEACTBEHHO MEpe] 0TOOpPOM Ipod
HJIH YCTAHOBJICHHEM TPATyHPOBOYHOM XapakTepucTHKH. B TpyOky momemia-
11T 0,21 cumoxpoma C-120, 3aKpeIBIIOT CTEKIOBOJIOKHOM H 3aKPBIBAIOT
(hTOPOIIACTOBBIMH 3aTTyIIKAMH.

9.3. IToozomoexa xpomamozpaguueckoii KONOHKU

ITpy MOATOTOBKE K M3MEPCHHIO WM AJHTCIBHOTO NEpephiBa B paboTe
TPOBOIAT KOHIUIMOHUPOBAHUE KOJIOHKH. [ 3TOTO KOJIOHKY OTCOCHHHSIIOT
OT JETEKTOPA, YCTAHABIMBAKOT PACcX0A rasza-nocurend 30 CM’/MEH H Harpe-
BaroT, BeiAeprkuBadg 1o 30 muH mpu 50, 100 u 150 °C u 4 4y mpu 200 °C.

TTocne OKOHYAHHS KOHIMIHOHHPOBAHUA KOJOHKY OXJIKIAKOT 0 KOM-
HATHOH TEMIIEPATyPhI, BBIXOJ KOJIOHKH COCAMHSIOT C JETEKTOPOM H MPOTpe-
BAKOT JAeTekTop mpHu temmeparype 200 °C B TeueHne 1 4. 3aTeM yCTaHABIH-
BAOT PabOYHH PEKHM ACTCKTOPA H IMPHCTYTAIOT K paboTe.

9.4. IToozomogxa npubopa

Hanagxy, mpoBepKy repMETHYHOCTH Ta30BbIX JIMHHHU M BBIBOJ, XPOMATO-
rpada Ha PeXHUM YCIOBHI M3MEPSHHSA MPOBOAAT COTTACHO HHCTPYKLHH IIO
MOHT)XY H 3KCILTy aTal[{H PHOOPA.
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9.5. IIpuzomosnenue cmanoapmuvix pacmeopos IMAI

Cmanoapmmuuiii pacmeop Ne 1 IMAD roTOBAT rPaBUMETPHUCCKAM MC-
TOJOM. B3BCH.II/IBaIOT HA ARATMTHYCCKUN BECAN MEPHYIO KOJ0y BMECTHMO-
CTBIO 25 CM° , comepramyio 5—10 cm’ STHIIOBOTO CIPTA, C HOMOIJ.[BIO rpa-
z:ynposal{non THIETKH BMECTHMOCTBIO 10 M’ BHOCAT 5—10 cv® IMAD m
CHOBA B3BeHmMBAIOT. [10 PasHOCTH NMOKA3aHHI ONMPEICIIFOT HABECKY BEIIE-
CTBa (Mmp4, Mr). OOBEM pacTBOpa B KOJOC AOBOAAT AO METKH 3THIIOBBIM
CIUPTOM H TIIATEIBHO MEPEMEIIHBAIOT.

3HaueHne MaccoBoil koHueHTpauuud JIMAD B CTAHAZAPTHOM PacTBOpPE
Ne 1 (C}, Mr/cy’ ) pacCHHTHIBAIOT TIO (JOPMYJIC:

o My gy 400,01

N =—24 2 2 e

25

Mm4o— HaBecka JIMAD, mr;

[t — MAaccoBas J0JI OCHOBHOTO BEILECTBA B COOTBETCTBHH C MACIOPTOM,
% Macc;

— 06’BeM MEPHOH KOO, I, = 25 M.

CmaHOapmem pacmeop Ne 2 ¢ maccoBodl koHueHrpamued JIMAD
C,=25 Mr/cM TOTOBSIT paz6aBneHneM crangaptHoro pacreopa Ne 1. O0sem
cragmapTHoro pacrteopa Nel (V) CM) HEOOXOAUMBIH /ISl MPHTOTOBJICHHSA
CTaHAAPTHOTO pacTBopa Ne 2 pacCUUTHIBAIOT MO (hOpMyJie:

V= % , Tae
N 1
C1 MaccoBas KoHeHTpamst J[MAD B CTaH;lapTHOM pactsope Ne 1, Mr/em’,
— 06’BeM MepHOH KOOI, I, = 50 cu.

Paccqmzmm,m 00BeM cTaHAAapTHOrO pactBopa Ne 1, 0TOOpaHHBIH IMH-
TICTKOH, TOMEMAIOT B MEPHYIO K0JIOY BMECTHMOCTBIO 50 CM3 COJEpIKaIIyIO
10—20 cM® ITHIOBOTO CIHPTA, COACPKHMOE NEPEMCIIHBAIOT, 00BEM pac-
TBOPA B KOJI0E JOBOAAT IO METKH STHJIOBBHIM CIIHPTOM H BHOBB TINATEIIHLHO
NICPEMELIHUBALOT.

PacumpeHHass CTAaHAAPTHASI HEOMPEACICHHOCTh MPOLEAYPHI MPUTOTOB-
JICHWS CTAHAAPTHBIX PaCTBOPOB He mpeBbiuact 2,0 %.

PacTBop XpaHAT TrepMETHYHO 3AKPBITHIM B XOJOJWJIBHHKE B TCUCHHUC
JIBYX HEJETb.

9.6. Ilpuzomoenenue 2padyuposounsix pacmeopos

l"pa;[y HMPOBOYHEIC PACTBOPBI TOTOBSAT B MCPHBIX KOJI0aX BMECTUMOCTBIO
25 cw’. Jlist 3TOTO B KOKIYH KOJIOY BHOCAT MHIETKOM CTAHAAPTHBIN PACTBOP
JMAD Ne 2 B COOTBETCTBHH C Ta0JI. 2, IPUIMBAIOT STHJIOBBIA CIIHPT 0 MET-
KH M TIHATEJIHLHO IepeMenmmBaroT. PacTBopel Ne 1 TOTOBAT ¢ MOMOIIBIO IMH-

10
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TIETKH BMECTHMOCTBIO 1 ey, NoNe2 i 3 — MHICTKH BMCCTHMOCTBEO 5 o,
pacTBOps! NeNe 4—6 — MANETKM BMECTHMOCTHIO 10 e,

Tabnuuya 2

PacrBopbl 17151 ycTaHOB/IEHUS I'PayPOBOYHO
XapaKTepuCTUKU npH onpeneiennu JIMAD

Howmep rpagynpoBotHOro pactBopa
0] 1 2 3 4 5 6

PactBOpHI

O0BeM CTAHJIAPTHOTO pacTBopa JIMAD
Ne2. v 0110204060 (80100

ormerrpaipst IMAS B rpagyupo- | o | 1 | 20 | 40 | 60 | 8,0 | 100
[BOUHOM pPacTBOPE, MI/C ’ ? ? ’ ? ’
Conepxkarue [IMAD B 20,0 MM
rpalyMpo-BOYHOTO pacTBOpa 0 20 | 40 | 80 [ 120 [ 160 [200,0
(i B 1,0 e aiIr0aTa), MKT
Cozneprxkanue [IMAD B xpoMaTorpadu- 0
[pyeMoM 00BeMe, MKT

0,04 [ 0,08 [ 0,16 [ 0,24 | 0,32 | 0,40

>

To‘ﬂmo MACCOBYI0 KOHLIEHTPALMIO I'PaJyHPOBOYHBIX pacTBOopoB (Crp,
MKT/CM’) PACCUHTBIBAKOT 1O (hOPMyIC:
~ N -V
N, =—2_m
AD Vvé
CZ — MaccoBad KOHUEHTpauus JIMAD B craHmapTHOM pactBope Ne 2,
Mr/cM’;
V — 06BeM cTaHaapTHOTO pacTopa Ne 2, o,
I/ — 06’BeM MEPHO#H KOJIOBI, CM".
TouHoe SHAYCHHE COZICPIKAHIA JIMA?D B 20,0 MM® IPaZyHPOBOUHOTO
pacTeopa (mm B 1,0 oM’ 30mr0aTa) (75, MKT) PACCUHTBIBAIOT TIO (hOPMYJIC:
_ N, +0,02
1000
Conepsxanne JIMAD B xpomaTorpadupyemom ooseme (arp, MKT) pac-
CUHTHIBAIOT IO opmyie:

, TIoe

AD

m i ° 2
1000
CranmapTHas pacIIHPEHHAs HEONPEACICHHOCTh MPOLCAYPHI MPHTOTOB-

JICHUA TPaJy HPOBOYHBIX PACTBOPOB HE mpeBbimaeT 2,0 %. PacTBopsr HCTob-
3YIOT B ICHb IIPUTOTOBJICHHUSL.

ag =

11
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9.7. Ycmanoeaenue 2padyupoeounoii Xapaxmepucmuku

I'pamyHpOBOYHYI0 XAapaKTCPHCTHKY, BBIPAKAIOIYIO 3aBHCUMOCTD ILIO-
maau muka JIMAD oT ero maccel, copepikameics B 00BeME BBOJUMOH
B XxpoMarorpad mpoOsl, YCTAaHABIUBAIOT IO METOY aOCOFOTHOM IpaxyHpOB-
KM 1O IIECTH CEPHAM PACTBOPOB U XOJOCTOM MpoOe M3 IATH U3MEPESHUI, BbI-
TIOJIHEHHBIM B YCIIOBHAX NMOBTOPACMOCTH B KAJKIOH CEPHH.

J14 monyueHUs HCXOMHBIX JAHHBIX, HA OCHOBAHHH KOTOPBIX YCTAHABIIHU-
BalOT IPAAYHPOBOYHYI0 XapPAKTEPHCTHKY, B COPOLMOHHBIC TPYOKH, IpeaBapu-
TENBHO BHIHYB CTEKJIOBATY, HAHOCAT HA COPOEHT MHKpommpmueM 20,0 My’
COOTBETCTBYIOIIECTO IPaAyHPOBOYHOIO PACTBOPA U 3aKPHIBAIOT CTCKJIOBATOM.
Pacnonosxus TpyOKy BEPTHKAILHO, C APYTOTO KOHLA TPYOKH MPHIHUBAKOT MO
KarpiM STWIOBBIH crupT. CoOHparoT MepBYI0 MOPLHIO MPOLICIICIO Yepe3
TpyOKy 30aTa B MEPHBIH COCYA-BHAY BMECTUMOCTHIO 1,0 cM® 10 METKH,
MOCJIE YET0 MPEKPALIAroT J00ABIATE COUPT B TPYOKy. Beero Tpebyercs 2—
3 cM’ CITHPTA, CTENeHb AecopOImH He MeHee 98 Yo.

OTOHPAOT MUKPOIITIPHIIEM 2 MM® 3TF0ATA M AHATH3HPYEOT HA TA30BOM

xpomarorpade.

VYcaoBusa xpomarorpa@upoBaHUs rPaayHPOBOYHBIX CMECCH M AHATH3H-
PyeMBIX poo:

PexiM BBOAA MPOOBIACICHHE TIOTOKA 1:20

TemMneparypa ucnapuTess 180 °C

Temmeparypa aeTekTopa 150 °C

Temmepatypa XpoMaTorpauueckoi KOJOHKH B TeucHUE 5 MuH 40 °C
3aTeM HArpeB CO CKOPOCThIO 5 °C/MuH 10 Temmeparypsr 120 °C

CKOPOCTh OTOKA Ta3a-HOCHTEIS 0,41 cM’/muH
CxropocTh MOy Ba ra3a-HOCHTEIA 25 cv’/mMuH
CKOpPOCTB IOTOKA BOJAOPOJA 25 oM’ /mMuH
CKOpOCTb MOTOKA BO3AyXa 250 cM’/MEH
OO0BeM BBOJUMO# IIPOOBI 2 MM

Bpewms yaepsxusanmsa JIMAD 10 Mun 15 C

9.8. O6pabomka xpomamozpamm
Ha monyueHHOM XpoMmarorpaMMme C IOMOINBEO KOMITBFOTEPHOM IIPO-
rPaMMBI H3MEPSIOT IUIOMAAN IHKOB H Ha OCHOBAHHH PE3yJIbTATOB H3MEPE-
HHil CTPOST rpay HPOBOUHYIO 3aBHCHMOCTb ILIOIIAH XPOMATOTPAQHIECKOTO
NHKa i-T0 pacTBopa (S;, YCIOBHBIEC ¢AMHHIEL) OT Macchl JIMAD (ap145, MKT) B
xpoMatorpadupyeMoM 00bEME PacTBOpA.

9.9. Konmpons cmabunvnocmu 2padyuposounoit XapaKmepucmuxku

KoHTpoIF MPOBOAMTCA HE PEXE OJHOTO Pa3a B MOJIYTOAME, a TAKKE IMO-
CJie PEMOHTA W MOBEPKH NMpHOOpa. J{11 KOHTPOII CTAOHIbHOCTH TOTOBAT TPH

12
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TpasyMpPOBOYHBIX PAaCTBOPA (HAYAJIO, CCPEAMHA U KOHEIl JUanas3oHa) mo m. 9.6
H BBIIOJIHSIOT H3MEPEHHUA 1O 1. 9.7.

KpurepueM CTaOHIBHOCTH IPagyHPOBOYHON XapaKTEPUCTHKH SIBISCTCS
JIOBCPUTCIILHBIH HHTEPBAJI 3HAYCHHH IUIOIMAACH XpoMarorpaQMyecKux Iu-
KOB, PACCYMTAHHBIA JUI1 KAXKIOTO IPaJyHPOBOYHOTO PacTBOpa CIICAYHOLIHM
oOpazom:

— PACCUHTHIBAIOT CpemHee apu(mMeTHyeckoe 3HaYCHHE IUomazaei Xpo-
MaTorpa)MueCKUX MHKOB I i-r0 TPaJyHPOBOYHOTO PAcTBOpA (§,), H3Me-

PCHHBIX NIPH YCTAHOBJICHHH T'PAAy HPOBOYHON XapaKTCPUCTHKH:

Zn:Sm’
i=1

n
Sy — IIOMANs XPOMATOrPa)MUCCKOr0 IMHKA, H3MCPCHHAS NPH /1-HOM
H3MEPEHHH A i-TO TPay HPOBOYHOTO PacTBOPA;
1 — YHCII0 H3MEPESHUH B IPaJy HPOBOUHOM CMECH,
— PAacCUHTBIBAIOT CPETHEC KBAJPATHIHOE OTKJIOHCHHE M3MCPCHHH IUIOIIA-

JcH XpOMATOrpaHHueCKHX MHKOB U i-rO TPAXYHPOBOUHOTO pacTsopa (S, ):

— \2\05
(2t -5))"
Sy =5 >
(n=1)
— PACCUMTHIBAIOT OTKJIOHEHHE & OT CPCOHETO 3HAYCHHS /1 H3MCPCHHIA
IUIOIAAeH XpoMarorpapMueCKuX MUKOB U /-T0 TPaIyHPOBOYHOTO PACTBOPA:
t, xS,
e=-L2 1 rne
n
t; , — k03 puumenT CTBIOEHTA IPH f CTETICHEH CBOOOAbI H JBYCTOPOH-
HEH JOBEPUTEIBHOH BEPOATHOCTH p. Jma n=6 f=n-1=5 P=95%,
=257,
— PaCCUHTHIBAIOT TPAHHIBI JOBEPHTEIHHOTO HHTESPBAJIA:
Siin =9 =8, S =95, +e€.

Pe3ynbTar KOHTPOJIBHOH MPOLEAYPHI (CTAOMILHOCTb TPy HPOBOYHOM Xa-
PAKTEPHCTHKH) IPH3HAOT Y AOBICTBOPHTCIIEHBIM MPHU BHIIOJIHCHAH YCIIOBHL

A\ I\ S v: (<

imin imax °

g’i:

, TIae

S, —3HAUYCHHE IUIOIAAM XPOMATOTPA(PUUECKOTO MHKA, MOJIYYCHHOTO

IPH KOHTPOJILHOM H3MEPEHHH I BHIOPAHHOTO IPaIyHPOBOYHOTO PACTBOPA,
VCIOBHBIC CIHHHUIIBL.

B ciy4ae HEBBIMOJIHEHHUA BBIIC YKA3aHHOTO YCIOBHS UL ABYX U3 TPEX
H3MEPESHHH TPATyHPOBOYHYIO XaPAKTCPHCTHKY YCTAHABIMBAKT 3aHOBO.

13
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10. OT6op npob Bo3ayxa

Ot60p mpob crenyer mpoBoauTh ¢ yuétoM TpedoBanmit [OCT 12.1.005—
88 u PykoBoactra P 2.2.2006—05 (mpmnoxk. 9, obs3aremsuoe), m. 2 «KoH-
TPOJIb COOTBETCTBHA MAKCHMAIBHO-Pa30BbM ITJIK.

Bosmyx ¢ o6semMHbIM pacxonoM 0,4 JMC/MHH aCTIHUPHPYIOT Yepe3 copo-
OHOHHYIO TPyOKy. s usmepenus [JIMAD B Bo3ayxe paboucii 30HBI B AHATIA-
30HE MACCOBBIX KOHICHTpammii oT 2 70 20 MI/M° JOCTATOMHO OTOOpATh
10 v’ Bo3myxa. IIpoGBI MOXKHO XPAHHTh B SKCHKATOPE B XOJOMHIBHHKE
B TEYCHHE TPeX CcyTOK. OToOpaHHbIC MPOOBI 3aKPHIBAIOT 3aTJIyIIKAMH H MO-
MELIAOT B MPOOHMPKH C MPHTEPTHIME MPOOKAMH.

Cpox xpaHeHHs PO — 3 THS B XOJIOAMIbHUKE.

11. BoinosiHeHHe u3MepeHHust

CKOHUCHTPHPOBAHHBINA HA COpOcHTe [IMAD H3BJICKAIOT TAK JKC, KAK H
NP AHAJTA3E TPASYHPOBOYHBIX PACTBOPOB, M AHAM3HUPYIOT B YCIOBHSX, OTH-
CaHHBIX BIL 9.7.

KomnuecTBCHHOE ONPEICTICHAC COACP)KAHMSA AHAIH3HPYEMOTO BEILEC-
CTBa B PAcTBOPE MPOBOAAT IO NMPCABAPHTCIBHO YCTAHOBICHHOW TPaxydpo-
BOYHOM XapPaKTCPUCTHKE.

Brimonusror ABAd CAWHUYHBIX M3MCPCHHA B YCJIOBHAX MOBTOPACMOCTH
(oaWH W TOT ’KE PACTBOP AHATU3UPYET OJHH OTEPATOP HA OAHOM IK3EMILIAPE
npuoopa MPAKTHYECKH B OJHO U TO JKE BPEMS).

12. OGpa6oTka pe3yJIbTATOB H3MEPEHHI
12.1. Pacuem codepycanusn [IMAD 6 ob6uiem obveme r110ama

Coaepxanne IMAD B 00mem 00BeMe 37mr0ata, (171(2), MKT) PACCUHTHI-
BarOT Mo (hopMye:
I Gyay Y, —
1(2) — >
"
a1(2) — conepxanue JIMAD B 065eMe BBOTHMOH B XpomaTorpad mpoosr,
PACCUMTAHHOE IO I'PaJyHPOBOYHOM XapaKTCPUCTHKH, IS JBYX H3MEPEHHIA,
BBIIIOJTHCHHBIX B YCJIOBHAX MOBTOPACMOCTH, MKT,
/1 — 00beM 3Ir0aTa, B3ATHIN 11 aHAIM3a, V) = 2 MM3;
¥, — obmmit 06BeM dmroara, My, Vs = 1 000 v,

12.2 Konmponw noemopsiemocmu
IIpu Ka’KZOM M3MEPEHHM MPOBOIAT KOHTPOJIb INOBTOPSIEMOCTH. Pe3yb-
TaT KOHTPOJIA HPH3HAKOT YAOBJICTBOPUTEIbHBIM IIPH BHIIOTHCHAH Y CIIOBHUSL:

|ml —mz|Sr, rae
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My — 3HAYCHUA PE3yAbTATOB H3MEPEHHH coacpskanust JMAD
B 001IEeM 00BEME IMMI0ATA, MOJIYUYCHHBIX B YCIOBHAX MOBTOPSECMOCTH, MKT,
7 — IIpeAea KOHTPOJIA MOBTOPAEMOCTH, NPUBEAEHHBIA B Ta0J. 3, MKT.

12.3. Ilposepka npuemaemocmu pe3y/ibmamos usmMepeHuil

ITpu NONOKUTETFHOM 3AKIFOUCHHH O KOHTPOJIEC OBTOPAEMOCTH PE3yIh-
TaThl M3MCPCHHH, BBINOJIHCHHBIC B YCIOBHAX INOBTOPSCMOCTH, NPH3HAIOT
NMPHEMJIEMBIMH. 332 PE3yJIbTaT AHANN3A NPHHAMAIOT 3HAYCHHC CPETHETO
apu(pMETHUECKOTO PE3yIbTaTOB M3MEpeHuil coaepxkanus JMAD B obmeMm
00BEME 3MT0aTA, MOIYIECHHBIX B YCIOBHAX IOBTOPSIEMOCTH.

IIpu OTpHUATEIBPHOM 3AKIFOYCHHH O KOHTPOJIC IOBTOPSIEMOCTH JOMOJHH-
TEIBHO MOJYYArOT CIIE OAWH PE3y/bTaT M3MEPeHHi. Eciu mpu 310M amamasoH
(M — M) MKT U3 PE3YTIBTATOB TPEX H3MEPCHHI PABEH WIIH MEHEE KPHTHHCCKO-
TO MAnA30Ha I TpEX mMepeHuit CR(u3 3), MKT, paCCUMTAHHOTO MO (popMyJie:
CR,s(w3 3)=119-r (tae » — 3HAYCHUE XAPAKTCPUCTHUKU IOBTOPSICMOCTH, HPHBC-
JEHHOE B TA0M. 3), TO B KAUECTBE PE3yJIbTaTa HCTILITAHUA (PUKCHPYETCS CpeHee
apuhMETHICCKOE 3HAYCHHE PE3YIbTATOB TPEX H3MEPCHHIA.

ITpu npeBbILIEHHH KPHTHYECKOTO THANIA30HA I TPEX H3MCPEHHH B Ka-
YECTBE PE3yJIbTAaTAa HCHBITAHUA (PHKCHPYETCS MCAHAHA TPEX H3MEPCHHUI, T.C.
BBIOMPACTCS BTOPOE IO 3HAYCHHUIO H3MEPCHHC B PsAAY PACIIOJIOKCHHBIX IO
BO3PACTAHUIO 3HAYCHUIM.

12.4. Oxpyanenue pe3ynomamos usmepenuii
Pesyibrarsl M3MEpEHHsI OKPYTJSIFOT M 3alHCHIBAIOT C TOYHOCTBHIO IO
TPETHETO ACCATHYHOTO 3HAKA.

12.5. Boiuucnenue pesymamos usmepenuil
Maccosas konueHTpanus IMAD (C, Mr/M) B BO3AyXe pabouei 30HbI
paccuuTsBacTCa mo (popMye:

C= , e
20’
m — coneprxanme [IMAD B 061EM 00BEME IFOATA, MKT;
Vo — 00BeM BO3IYX2, OTOODAHHOM MJis AHANA3A, TPUBEICHHBIH

K CTAHIAPTHBIM ycaoBmaM, am> ([Tpunosk. 1).
13. O¢dopmaeHue pe3ybTaTOB H3MEPEHHH

Pesyaprar aHanmu3a B JOKYMEHTAX, TPE1y CMATPHBAIONIX €TO HCTIOMb-
30Banue, nmpeacTasisiroT B Buae: (C + U), M/ (P =0,95), rae C — 3HaucHue
pe3yabTaToB H3MEPEHHA MACCOBOM KOHLEHTDPALHMH Z[MAS mr/m>, U — tpa-
HHI[BI PACIIMPEHHOM HEOMPEACIEHHOCTH 0 Tab. 1, M/,

B crny4ae. ecmM TOJIYYCHHBIH pPe3yJIbTaT W3MEPCHHH HIDKE HIDKHEH
(BBILIE BEPXHCH) MPAHULBI AUANIA30HA U3MEPEHHH, MPOU3BOIAT CICAYIOIIYIO
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3amuch B XKypHane: «MaccoBas koHUeHTpamust IMAD B Bo3myxe paboueit
30HbI MeHee 2 Mr/M° (Goree 20 Mr/arc)y.

14. KoHTposb pe3y/ibTaTOB H3MEpEHHsT

14.1 Koumponw npeyusuonnocmu

14.1.1. Konmpone nosmopsemocniy IPOBOJAT MPH KAKIOM H3MEPEHHH
mom. 12.2.

14.1.2. Koumpons npomedcymounoti npeyusuonnocmu. O0pa3uoM s
KOHTPOJIA CIIY>KHT 3KCTPAKT PeaibHOH MpoOBI BO3AyXa PabOUCii 30HBI, MOJIy-
YCHHBIH Mpu 00paboTKe COPOCHTA. BHIMOMHAIOT ABA M3MEPEHHS B YCIIOBHAX
TPOMEKYTOYHOH NMPEHH3HOHHOCTH C (DAKTOpaMu pasiiyms: BPEMs, Omepa-
TOp. Pe3yIbTaT KOHTPOIA MPOMEKYTOUHOH HPEIM3HOHHOCTH MPH3HAKT YAO-
BJICTBOPHTEIHHBIM MPH BHIOJTHCHHH YCIIOBHS:

|m1 —m2| <CLy ,rme

my(2) — 3HAYCHHA PE3yJbTaTOB H3MEPeHHH coxepxanust IMAD B 3Kkc-
TPaKTe PealbHOM MpOOBI BO3AyXa paboyeii 30HBI, MOJYYCHHBIC B YCIOBHSIX
MPOMEKYTOUYHOM MPEIU3HOHHOCTH, MKT;

CL7o — mpeaen KOHTPOJS NMPOMEXKYTOUHOM NMPCIM3HOHHOCTH, TPHBE-
IEHHBIA B TAOL. 3, MKT.

IIpu oTpHLATEIBHOM PE3YJIBTATE KOHTPOJS MPOMCKYTOYHOH MPCIH3H-
OHHOCTH BBIICHAKOT IPHYHHBI, NMPHBOIAMIAC K HCYAOBJICTBOPUTC/IBHBIM PC-
3yJIbTaTaM KOHTPOJ, M YCTPAHAIOT HX.

Tabnuuya 3
3HavYeHNst HOPMATHBOB KOHTPOJISI IPEIH3UOHHOCTH H3MepeHHil
JluamazoH u3MepeHuit IIpenen xoHTpONS IIpenen KOHTPOIIS IPOMEXKY-
cogepxkanus JIMAD TIOBTOPSIAPSIEMOCTH 7, TOYHOH IIPEIM3UOHHOCTH
B 1 oM smoara, MKT MKT (n=2,P =95 %) CLyo, MKT (m =2, P =95 %)
ot 2,0 10 20.0 BKIL. 021 m* 0,25 m **

§* — 3HAUCHHE CPENHETO0 ApU(PMETHIECKOrO PE3yIBTATOB ABYX €IH-
HIYHBIX H3MEPCHHUH, BBINOTHEHHBIX B YCIOBUIX MOBTOPSCMOCTH, MKT,

& ** — 3HauCHHE CPEIHETO apH()METHUCCKOTO PE3y/IBTATOB ABYX H3ME-
pCHUH, BRINIOJHCHHBIX B YCIOBHIAX MPOMEKYTOYHOM MPEUHU3HOHHOCTH C (hak-
TOPaMH Pa3JIMIHs. BPEMS, ONIEPATOP, MKT.

KoHTpoas mpoMey TOUHOM MPELH3HOHHOCTH MPOBOIST OJIWH Pa3 B MECSIII

15. HopMmbl 3aTpaT BpeMeHH HA aHAJIH3

Jna mpoBeacHUSA CeprH aHATH30B (O3 yIeTa BpEMCHH Ha TPATyHPOBKY)
Tpedyercs 3 u.
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Mpunoxexue 1

IIpuseaenne 00beMa BO31yXa K CTAHIAPTHHIM YCJIOBHSM

INpuBeneHne 00eMa BO3AYXA K CTAHJAPTHBIM YCIOBHAM IPH TEMIICPa-
Type 293 K (20 °C) u armoceprom mapnenue 101,33 kI1a (760 MM pr. CT.):
V,.293.P

@B

20

I, — 00bEM BO3Iyxa, OTOOPAHHBIH )15 AHAIH3A, e

P — 6apomerpuueckoe masieHue, kl1a (101,33 xIla = 760 MM pr. CT.);

 — TeMmeparypa Bo3ayxa B MecTe otoopa mpoosr, °C.

Js yaobcTBa pacuera Vo ClaeayeT HMob30BaThes Tabmuuel kodddu-
LUCHTOB (TIPHIIOK. 2). JI19 MpUBEACHUS BO3AYyXa K CTAHAAPTHBIM YCIOBHAM
HAJ0 YMHOXHUTD }; HA COOTBETCTBYIOIUH KO3 PULIHEHT.
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MpunoxeHue 3

Ykazaresib 0CHOBHBLIX CHHOHUMOB, TEXHIYCCKUX,
TOProBbIX H (PMPMEHHBLIX HAZBAHUI BENIECTB

Crp.
1,3-quoxcoman-2-0H 65
JAMAD 5
JAMK 17
JIMT 29
JOK 41
M®K 53

oK 65
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