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M EXTOCYALAPCTUBEHHTUB # CTAHOAPT

MONNAMUAbLI, BONOKHA, TKAHW, MJIEHKW NMONNAMUWAHBIE

OnpepeneHrie MaccoBol faumn OCraToumbIX KarnposiakTama U HU3KOMOMEKY/ISIPHBIX COEAMHEHNIA
W UX KOHLEHTPaLMU MATPaLML B BOZY.
MeTozb! XXUAKOCTHOW 1 ra3oXXUAKOCTHON XpoMaTorpatmm

Polyamides, polyamide fibres, fabrics, films.
Determination of mas. fraction of residual caprolactam and low-molecular compounds
and their concentration of migration in water. Methods of liquid and gas-liquid chromatography

[ata BBegeHns 2003—01—01

1 O6nacTb NpUMeEHeHKs

HacToawwnii cTaHAapT ycTaHaB/IMBaeT MeTOAbl ONPEeAeNeHNst MacCOBOM [OMM OCTaTOUHbIX Karnponak-
Tama (KJ1) 1 HU3KOMONEKYNIAPHbIX COEANHEHNIA N UX KOHLEHTPaLuyM MUrpauun B Bogy (MeToabl XUaKocT-
HO 1 ra30XMAKOCTHON XpomaTorpacgum).

MeTog XMNAKOCTHOM XpoMaTorpatuy NpUMEHSIOT 4S8 UCMbITaHUI nonu-E-kanpoamuga (nonnamm-
Aa 6), NonnaMnaHbIX BOMOKOH, TKaHel, MNNeHOK WU U3LENNIA U3 HUX.

MeToA raszoXmaKoCTHON XxpomaTtorpadmm NPUMEHSOT ANA UCMbITaHWA NONMaMUAHBIX NAEHOK.

2 HopmaTuBHbIe CCbINKK

B HacToALem cTaHAapTe UCMO/b30BaHbl CChIIKN Ha Chnegylolime cTaHAapThl:

FOCT 427—75 JInHeinkn n3mepuTenbHble MeTanmyeckne. TeXHUYeCKne ycnosus

FOCT 1770—74 Tocyaa MepHas nabopaTtopHas CTeKnsHHasA. LinnnHgpbl, MeH3ypKu, Konbbl, Npo-
6vpku. O6LLMe TeXHUYECKNE YCN0BUSA

FOCT 2768—X4 AUETOH TEXHUYECKMIA. TEXHUYECKME YCNOBUS

FOCT 3022—80 Bopgopog TexHnyeckuii. TexHn4eckme ycnosus

FOCT 3118—7 Kwucnota conaHas. TexHuyeckue ycnosus

FOCT 6611.0—73 HuTu TekcTu/bHbIe. MpaBuna Npuemkn

FOCT 6709—72 Boga guctunnupoBaHHas. TexXHUYecKune ycnosus

FOCI' 7850—86 Kanponakram. TexHW4YecKue ycnosus

FOCT 9293—74 (NCO 2435—73) A30T rasoo6pasHblii v XXUAKWA. TeXHUYECKNe yCnosus

FOCT 9968—86 MeTuneH XNOPUCTBIA TEXHUYECKMIA. TeXHUYECKNe ycnoBms

FOCT 10213.0—73 (MCO 1130—75) BONOKHO M XryT xumuueckue. paBuna NPUEMKN U MeTOq,
otbopa npob

FOCT 12026—76 Bymara ¢unbTpoBasibHas labopaTtopHas. TeXHUYecKne ycnoBus

FOCT 14919—83 3neKTponiuTbl, 3NEKTPONINTKA Y XapouHble 3neKTpoLlKadbl ObiToBble. ObLWwye
TEXHUYECKME YCNoBUs

FOCT 18300—87 CnupT 3TW/O0BbLIA PEKTU(PNKOBAHHbIA TEXHUYECKMA. TeXHUYecKne ycnoBus

FOCT 20566—75 TKaHW W LUTYYHbIE U3Lenua TeKCTUMbHbIE. TpaBuna NpuemMky 1 Metog otéopa npob

FOCIr 23785.0—2001 TkaHb KopgHasi. [NpaBuna NpueMkn 1 MeTof otbopa npob

FOCT 24104—88* Becbl nabopaTopHble 06LLero HasHaveHWs 1 06pasLoBble. ObLme TextLLYeCKHe YCoBus

FOCT 25336—82 [lMocypa v obopynoBaHUe nabopaTopHble CTEKNAHHBIE. TUMbl, OCHOBHbIE NapameT-
pbl ¥ pasMepsbl

FOCT 25706—83 Jlynbl. Tunbl, OCHOBHbIe NapaMeTpbl. O6LmMe TeEXHUYEeCKMe TpeboBaHMs

FOCT 29104.0—91 TkaHu TexHuyeckue. lMpaBunia NpremMKn 1 MeTog oTbopa npob

FOCT 29227—91 (MCO 835-1—81) lMocyaa nabopatopHas CTeknsiHHasA. MUNeTKW rpagyupoBaH-
Hble. YacTb 1. O6wme TpeboBaHus

* C 1lwonsa 2002 r. peiictyeT TOCT 24104—2001.

M3gaHve oduumanbHoe
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3 OnpeaeneHne MaccoBOW AONM OCTAaTOYHbIX KamponakTamMa W HU3KOMONEKYNSAPHbIX
COeAMHEHN

MeTog 0CHOBaM Ha CefleKTMBHOM OMpeAeNeHn MaccoBOi 40K OCTATOYHbIX KanposiakTaMa, AnuMepa,
TpMmepa. TcTpamepa, NeHTamepa, rekcamepa v MX CyMMbl B pacTteopax (nonvamuga 6), nonmamupaHbixX
BOJIOKOH, TKaHe, NneHoK, N3fenuin n3 HUX B CONAHON KUCMOTe METOAOM XXMAKOCTHOW XpomaTorpadum.

3.1 Ot6op npob

OT16op npo6 (nonnamuga 6) U MAEHOK NONNAMULHBIX — MO HOPMATMBHbLIM JOKyMeHTam (H[) Ha
marepuan.

OT160p Npo6 monvamuniHbIX BOMOKOH, TKaHen, nsgenunii ns Hux—no FOCT 6611.0. TOCT 10213.0.
FOCT 20566. TOCT 29104.0 n OCT 23785.0.

3.2 Annapatypa, marepuasbl 1 peaxkTuBbl

[ng npoBefeHNs UCMbITaHUA MPUMEHAIOT:

- XpomaTorpag) XWAKOCTHbIA «MUANXPOM» WUAN aHANOTUYHbINA, CHaBXeHHbIN CnekTpooTOMET-
pVUYECKUM [eTEKTOPOM C AMana3oHOM n3MepeHuit oT 190 o 360 HM; aBTOMaTUYeCKMM MOTEHLMOMET-
pOM C npegeNibHbIM 3HaYeHueMm wWKanbl 10 MB; XxpomaTorpaguueckoli MMKPOKOOHKOW MeTanInyecKol
(8n1Ha 60 MM. BHYTPEHHWIA AuameTp 2 MM), 3anofiHeHHol Cunocopbom C,,,c pa3MepoM 4acTul 5 MKM;

- Becbl labopatopHble 06Lwero HasHadeHmsa no FOCT 24104 2-ro knacca TOYHOCTU C Hambosb-
WM npegenom B3sewwmsaHus 200 r unu gpyrue ¢ aHanorMyHbIMU METPONOTMYECKUMUN XapaKTepucTun-
Kamu;

- Becbl nabopartopHble no FOCT 24104 2-ro knacca TOYHOCTM C HaMboNbLUUM NpejenoM B3BELUMBa-
Hua 20 T;

- nyny n3mepuTenbHyr (ueHa geneHus 0.1 mm) no FTOCT 25706 nam MHTErpupyoLLee YCTPOICTBO;

- NMHeliKy n3meputensbHyto no MOCT 427,

Konby KH-1-100 no FOCT 25336;

Konby KH-1-25-14/23 no FOCT 25336;

konby KH-1-50-14/23 no FOCT 25336;

unnmnHap 1(3)-100 no FOCT 1770;

Hacoc BOZOCTPYWHbIN no TOCT 25336;

YHVBEPCAIbHYH MenbHULY «AMuUTa-02* unn ntoboe apyroe M3MenbyaroLlee YCTpOoCTBO;
MarHUTHYI0 MeLasKy:

3M1eKTPONIUTKY 3aKpbiToro tuna no FOCT 14919:

Kucnoty conaHyto no MOCT 3118;

- CMVPT 3TUNOBbIV PEKTUPUKOBAHHBIA TexHMYecknii no TOCT 18300:
aueToHutpun no HA;

Body auctunavposaHHyto no MOCT 6709:

Kanponaktam no rOCI 7850:

- uUMKnnyeckuin gumep no HA,

3.3 Tlofrotoska K UCMbITaHWIO

3.3.1 MopgrotoBka npob

[Ans venbiTaHns rpadysisl nosiMaMuga u3MesbyatoT Ha U3MenibynTene No MHCTPYKLWK, npunaraeMoi
K Npubopy; nonnaMmmniHble BONIOKHA, TKAHW, U3AENNA U3 HUX U MIEHKY PEXYT.

3.3.2 MopgrotoBka npmbopa

XpomaTorpad rotoBaT K pabote B COOTBETCTBUM C MHCTPYKLMEN.

3.3.3 lMogrotoBKa NOABWXHON (hasbl

MoABWKHYIO (ha3y rOTOBAT CMeLUEHWEeM 3TUAOBOrO CMMPTa, aueToHUTpUna U AUCTUINMPOBAHHONM
BOAbl B COOTHOLeHMM 15:10:75 no 06bemMy M 06€3B034YLLMBAIOT NPU NepeMeLlnBaHuy B TedeHne 10 MuH
nog sakyymom 20—50 mm pT. CT.

3.3.4 TMocTpoeHue rpafyMpoBOYHbIX rpadnKos

MaccoByto o0 0CTaTO4HbIX KanponakTama (KJ/1) n onnroMepoB onpegenstoT no Metogy abcontoT-
HOW KannbpoBKW.

[ng nocTpoeHns rpagyvpoBOYHLIX TPatiuKoB roToBAT 5 rpafyvpoBOYHbLIX pacTBOpoB w3 cMecu Kl
1 jMepa ¢ MaccoBOl fonei Kaxxaoro komnoHeHTa 0,005; 0,010; 0.020; 0,030; 0,040 %. [ins 3TOro HaBecku
no 0.0015; 0,0030; 0,0060: 0,0090; 0,0120 r kanponakTama W A¥Mepa MNOMELLAIOT B NPeABapUTE/IbHO
B3BELLEHHYH KOOy BMeCTUMOCTbIO 50 cm3 pacTBOpstOT B 25 CM3 COMAHOM KWCMOTbI, B3BELLUMBAKOT M
paccuMTbIBAIOT MacCoBYHO 10110 Kanponakrama v jumepa B pacTBOpe.

4
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Kaxablii rpagyMpoBOYHbI pacTBOpP XpoMaTorpatmpyroT 3 pasa npu ycioBusx no 3.4 1 BbIYMCAIOT
NAOLWAAN NUKA KaXA0ro KOMMOHeHTa. Mnowags nuka S. MM1, BbIYMCASIOT Mo hopmMyne

S =hb, (1)

rge —aBbicoTa nuka, M,
b —wWwnpuHa nuka, n3mepeHHasa Ha MOMOBMHE €ro BbICOTbI, MM.

3a nnowaab N1Ka NPUHYMAKT CpeaHeapuMMeTUYeCKoe pe3ynbTaToB 3 napannefibHbIX ornpeaeneHuin
KaX[oro pacrtsopa.

Mo NonyyYeHHbIM faHHbIM CTPOAT rPajyVpoBOYHbIE TPaUKK, OTKNaAbIBas N0 0CK abCLMCC MacCoBYHO
[ON0 KanponakTaMma wunu AuMepa, no ocu OpAMHAT — MowWwafb UX NUKoB. paflyvpoBOYHbIE rpadviku
LOMKHBI UMETb BWA NPAMOW NMHUK. TTOCKOMBKY KO3(MULMEHTbI 3KCTUHKLMM FOMOOTMYECKOT0O psaa
ONIMTOMEPOB NPYMEPHO OAMHAKOBbI, /15 pacyeTa CofepXXaHuns LMKIMYeCKUX Aumepa, TpuMepa. TeTpamepa,
neHTamepa W rekcamepa MCMosb3yoT FpagynpoBOYHbIA rpadink anmepa.

"pagympoBoyHble rpatiukM Heo6XOAMMO MPOBEPSTL MPU CMEHE KOMOHKW W He pexxe OAHOro pasa B
MeCSL, N0 CBEXENPUroTOB/IEHHbIM PafyNPOBOYHbLIM CMECAM.

Pexxmm paboTbl MpW MNpOBEAEHWM TpagyvupoBKM Npubopa U UCNbITaHWA AO/MKEH 6bITb CTPOro
NMOCTOSAHHBIM U OJMHAKOBbLIM.

3.4 TlposeseHue nCnbiraHms

Mpu npoBefeHUN UCNbITaHWIA B labopaTopun [O/MKHLI COBNOAATLCA CedytoLmne YCnoBus:

- atmocthepHoe gaBneHue 97,3 — 103 kMa (730—770 MM pT. CT.);

- TemnepaTypa oKpy»arowero so3gyxa 10—35 *C;

- OTHOCUTE/IbHAA BNAXHOCTb BO3gyxa B npegenax 30—80 %

- OTCYTCTBME BELLECTB, BbI3bIBAIOLLMX KOPPO3MNIO XpomaTorpada.

HaBecKy M3Me/lbY4eHHOro nofvamuga 6 uam HapesaHHbIX MOMMAMUAHLIX BOMIOKOH, TKaHW, MIEHKN
maccoin 0,05 r nomeLlaloT B NPeABapuUTENbHO B3BELLEHHYIO KOGy BMECTUMOCTbLIO 25 CM3, pacTBOpPSIOT B
5 cM3CoNnaHOWM KMCNOTbl Npy CNaboM HarpeBaHWW Ha ANEKTPOMAMTKE, He AOBOAA 4O KUMEHUS; OXNaXaatoT
[0 KOMHATHO TemnepaTypbl H B3BELUMBAIOT.

MonyyeHHbI pacTBOP XpomaTorpagmpyoT 2—3 pasa Npy CefyroLmnx YCioBusx:

CKOPOCTb MOTOKA MOABVKHOMN (ha3bl, MKIT/MUH ..o 50
CKOPOCTb [ABVXXEHNS ANArPAMMHON NEHThI, CM/MUH .ot 0.15
LNNHA BONHBI, HM 210
YyBCTBUTE/IBHOCTb IeTEKTOPA. ... . 0.4—0,8
NOCTOSIHHAA BPeMeHU U3MepeHus 12
OODBEM MPOBBL, MKJT..oveuvivitisietesieststeseseseessste e saesaetesbe e ebe st etesbe e tesseresaesaesensens 2

BbluncnsatoT nnowaan nukos no c¢opmyne (1) 1 No rpafyvMpoBOYHbIM rpadukam OnpefensoT
MacCoBYO fJ0/1t0 KOMMOHEHTOB B aHa/IM3MPYEMOM PacTBOpE.

3.5 O6paboTKa pe3ynbTaToB

MaccoByto 40/H0 OCTAaTOYHbIX KanponakTaMa v 01uromepoB X,, %, BbIYMCASIOT MO Gopmyne

X. = Q M/T, 2

roe T —macca npobel, T;
A —macca pacTBopa npobbl B CONAHON KWUCNOTE, T;
C.—maccoBaa gons K/, gumepa, rpumepa u [pyrux OfIMrOMEPOB B aHanM3MPYyeMOM pacTBOPE,
HalfieHHas no rpagyvpoBOYHOMY rpaguky. %.
MaccoByI0 [j0/110 OCTaTOYHbIX HU3KOMOJEKYAPHbIX coefuHeHnin (HMC) B npoLeHTax BblUMCIAOT
KaK CYMMy OCTAaTOYHbIX Karposakrama v On1romepos.
PesynbTaTbl BbIYACAAIOT 40 TPETLErO AECATUYHOrO 3HaKa C NOCNeAYHOLMM OKPYT/IEHWEM A0 BTOPOro
[ecATUYHOrO 3Haka.
3a pesynbTaT UCNbITAHUA MPUHUMAKOT CpeaHeapuiMeTNUeCKoe 2—3 mapasieNibHblX OnpeseneHui,
OTHOCUTE/IbHOE PAaCXOXAEHUE MEXy KOTOPbIMW He [LO/KHO npeBbiwaTb 5.7 % ana KA un 8.4 % pna
O/IMroMepoB Npy AOBEPUTENbHOW BeposiTHOCT P = 0,95.
Mpegenbl 4ONYyCKaeMoro 3Ha4eHns OTHOCUTENbHON CyMMapHOI NOTPeLLHOCTY pe3y/ibTara UCMbITaHNs
cocTaBnaloT +11% pana K/1 B guanasoHe onpeaensembiX KOHLEeHTpauuin 0,5—2.0 % u + 14 % ana
O/IMrOMepoB B fMana3oHe onpefensiemMbIX KOHLeHTpauuid 0,5—2,0 %.
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3.6 KOHTPO/b MOrpeLLUHOCT HamMepeHuin

[ns KOHTPONSA MOrpeLHOCTM WM3MEPEHWA CHUMAKOT B YCN0BMAX WUCMbITaHus 4—b5 Xpomatorpamm
0JHOr0 13 rpaflyvpoBOYHbIX PacTBOPOB, NPMroToBneHHOro no 3.3.4. Ha Kaxpgoli xpomaTtorpamme ornpeje-
naoT naowags nuka K/ v guvepa. Ho rpagyvpoBoYHOMY rpatmky HaxoAsT MacCcoBYH O/ KaXAoro
KOMMOHEHTA B PacTBOpe B MPOLIEHTaX W BbIYUCAAKT cpefHeapu(MeTUYECKOE pPe3ynbTaTOB M3MEPEHUIA.
CpaBHMBAIOT MOJMTyYeHHbIE 3HAUYEHUA C U3BECTHLIM 3HayeHVeM KOHLUeHTpauuu KJT n gumepa B rpagyvpo-
BOYHOM pacTBOpe. PacxoxpaeHne He AO/MKHO MPEeBbIWATL 3HaUYeHWe MpefenbHOl 0THOCUTENbHOW CymMMap-
HOW MOrpeLwHOCTN pesy/bTata UCNbITaHUiA.

3.7 PesynbTaTbl WUCMbITAHWA 32HOCAT B MPOTOKON MCMbITAHUA, OOPMEHHbI B COOTBETCTBUAM C
npunoXxeHvem A

B npunoxenun b ana nHhopmalmmn npusefeHbl XpOMaToOrpaMmbl FpasyyupoBKN 1 UCTIbITAHWA TpaHyn
nonuamua 6.

4 OnpefeneHne KOHUEHTpaLMy MUArpauum KanpoiakTaMa U HU3KOMOSEKYISPHbIX
COoeauHeHWIA B Boay

MeTo/ 0CHOBaH Ha MUrpauun Kanponakrama, jumepa, TpuMepa, TeTpaMepa, neHTamepa n rekcamepa
B BOAHYIO CpPedy W OMnpedeneHun NxX KOHLEHTpaLMm MUrpaumMmn B Bogy MeTOLOM XXWAKOCTHOW XpomaTorpa-
thumn.

[unanasoH onpefensieMbiX KOHUEHTPaUWiA Murpauuy kanponaktama coctanseT 100—KKHOmr/am3.
MuHUManbHO onpegensemas KOHLEHTpaUMs Kanponaktama 6e3 KoHueHTpupoBaHus —0,5 mr/gm3

4.1 OT16op npob

OT60p npo6 —no 3.1.

4.2 Annapartypa, marepuasbl 1 peakTuBbl

[ns npoBefieHNs UCMbITaHUI MPUMEHSIOT:

- Xpomarorpad XULKOCTHbIA «MUNMXpoOM» WM aHANOTUYHBIA, CHaGXEeHHbI: CNeKTPohOoTOMETpPH-
YECKMM AETeKTOPOM C Anana3oHoM m3amepeHuii oT 190 4o 360 HM; aBTOMaTUYECKUM MOTEHLMOMETPOM C
npefenbHbIM 3HaveHneM LWkanbl 10 mMB, knaccom TouHocTh 0.5; XpomaTtorpaguyeckoi MeTanmyeckoii
MWUKPOKOMOHKOM (gnHa 60 MM, BHYTPeHHUIA AnameTp 2 MM), 3anofHeHHoin Cunocop6om Cx ¢ pasmepom
yactuy, 5 MKw;

- Becbl nabopaTopHble 06Lero HasHaveHms no FOCT 24104 2-ro knacca TOYHOCTU C HaMbBONbLIMM
npegenom B3gewwvisaHna 200 © uau fpyrue ¢ aHasiorMyHbIMU METPOIOTMYECKUMU XapaKTepuUCTUKaMu;

- nyny m3mepuTenbHyr (ueHa geneHus 0.1 mm) no TOCT 25706 unm MHTErpupyoLLee YCTPOICTBO;

- NMHeliKy n3meputensHyto no FOCT 427;
nunetky 1-1-2-1 no NOCT 29227,
nunetky 1-2-2-5 no NOCT 29227,

Konbbl 2-100-2: 2-10-2 no FOCT 1770;

kon6bl KH-2-50(100)-18 no MOCT 25336;

CNNPT 3TUNOBbIV PEKTUPUKOBAHHBIA TexHuuecknii no FOCT 18300:
aueToHuTpun no HA:

BOAy AuctunnmposaHHyto no MOCT 6709:

Kanponaktam no FOCT 7850:

- LMKANYeCKnii gumep no HA:

- hunbTp 6ymaxHbIn no FOCT 12026.

4.3 TloAroToBKa K WUCMbITaHUIO

4.3.1 MopgroToBka npo6

[nsa vcnbiTaHnsa 6epyT rpaHy/bl nonvammga 6 gnnHoin 1.0—4.0 MM, OTPe3Kn BOJSIOKOH A/IMHON 1cm
W KYCOYKN TKaHein 1 NieHOK pasmepom 1x lcm.

4.3.2 TMoaroToBka npuéopa

MogroToBka npubopa — no 3.3.2.

4.3.3 MoprotoBka NOABWMXHOW (hasbl

MoaroToBka MoagwxHol (asbl —o 3.3.3.

4.3.4 TlpUroToBneHne CTaH4APTHbLIX PacTBOPOB

4.3.4.1 CraHfapTHbI pacTBOp Kanpofakrama

Hasecky kanponaktama maccoid 10 r KOJMYeCTBEHHO MEePeHOCAT C MOMOLUBI AUCTUNNNPOBAHHOW
BOAbl B MepHYH0 K06y BMeCTUMOCTbO 100 cm3, goBOAAT 06bEM A0 METKWU AUCTUAAMPOBAHHOM BOAOWA W
nepemeLunBatoT. MonyyeHHbI pacTBop cogepxmt 100 Mr kanponaktama B 1cm}:

4
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4.3.4.2 CTaHAapTHbIA pacTBop gumepa

Hasecky gumepa mMaccoin 1.0000 r KOMYeCTBEHHO MEPEHOCAT C MOMOLLbI0 ANCTUIIMPOBAHHON BOAbI
B MEpHyH0 Konby BMecTMMOCTblO 100 cM3 [OBOAAT 00beM [0 MeTKU AUCTWANMPOBAHHON BOJOW W
nepemelumnBatoT. MonyyeHHbIld pacTteop cogepxut 10 mr gumepa B 1cm’.

4.3.5 TlocTpoeHne rpagyupoBOYHbIX rpadrKos

OnpefeneHre KOHLEHTpaUuM MUrpaummn Kanponakrama v 0fIMromepos NpoBOASAT M0 MeTofy abco-
NOTHOW KannMbpoBKY.

[ns nocTpoeHws rpadyvpoBOYHOIO rpagnka B MepHble Konbbl BMeCTMMOCTbIO 100 cmM5 nomeluatoT
yKasaHHble B Tabnuue 106beMbl CTaHAAPTHLIX PACTBOPOB KamnponakTama u gumepa (cm3). [oBoaaT 06beMbl
pacTBOPOB 0 METKW AUCTUANMPOBAHHON BOAOW. [onyyaloT cepuio rpafyMpOBOYHbLIX PAacTBOPOB C KOH-
LeHTpauuelr kanponaktama 100. 200. 400. 800. 1000 mr/gm3 n gumepa 50, 100. 150, 200. 250 mr/gm3
COOTBETCTBEHHO.

Tabnwuuya |
Mpa WPOBOYHbLI pacTeo
C taituapnibiti paaynp P P
pucimop
1 2 3 4 S
Kanponaktam 0.1 0,2 0,4 0,8 1,0
Oumep 0.5 1,0 1,5 2.0 2.5

Kaxablii rpagyMpoBOYHbLIA pacTBOp XpomMaTorpadmpytoT 3 pasa npu ycioBuax no 3.4 1 BbIYUCASIOT
nnowaap nuka (5.) KaXZoro KOMMoHeHTa.

Mnowagb nuka SO MM2, BbIYMCAAT no gopmyne (1).

3a nnowaab NuKa NPUHUMAaKT cpeaHeapuMMeTNUECKOe Pe3y/bTaToB 3 napaienbHbIX OrnpeaeneHuit
Ka>KA0ro pacTeopa.

M0 nonyYeHHbIM JaHHbIM CTPOST FPaAyPOBOYHbIE FpadKK, 0TKaAbIBas No ocx abCLmcc MaccoByHo
KOHLEHTPaLMIO KanponakTama uiv jumepa B MAAIUTpaMMax Ha Ky6u4yeckuii aeLumeTp, a no ocu opavHaT
— NAoWwafab UX NUKOB B KBafpaTHbIX MUAAMMETPaX.

MocKonbKy KO3(PPULNEHTbI SKCTUHKLUU rOMOIOTMYECKOr0 psifia 0/IMroMepoB NPUMEPHO O4UHAKO-
Bbl. 419 pacyeTa KOHLEHTpauuu mMurpauum LUKINYECKUX AMMepa, TpUMmcpa. TeTpamepa, neHTamepa u
rekcamepa MCnosnb3ytoT rpaflyvpoBOYHbIiA Fpaduk aumepa.

pagyvpoBoYHbIe rpaukn He06X0AMMO NPOBEPATL He peXxe OLHOro pasa B MecsL, U Moc/e 3ameHbl
KOJIOHKW O CBEXENPUTOTOBNEHHbIM rPafyMpoBOYHbLIM CMECAM.

Pexkum paboTbl MpW NPOBEAEHWU TPagyvpoBKM Npubopa W UCMbITaHWA AO0MKEH 6biTb CTPOro
NOCTOSAHHbIM U OfMHAKOBbIM.

4.4 TlpoBefeHue UCMbITaHWA

Mpoby nonuamunga 6 unmn NoANamMUAHbLIX BOMOKOH, TKaHeid, NIIEHOK MOrpyXatT B Konby ¢ AnCTu-
NNPOBaHHON BOLOIM B COOTHOLLEHWUW MO Macce, T

Macca obpasua 1
macca Bogel " 10"

O6pasLbl BbIAEPXXMBAKOT B TeUeHMe 3 CyT NpU KOMHATHOWM TemnepaTtype v (uabTPYHOT, UCNOonb3ys
O6yMaXKHbIli PUnbTP.

MonyyeHHbI pacTBOp XpomatorpadumpyrtoT 2—3 pasa npu ycnoBusx no 3.4 U BbIYMCAAIOT NoLaam
NMNUKOB Ka&XX0ro KOMMOHEHTa.

4.5 O6paboTka pe3ynbTaToB

KOHUEHTpaymMio Murpayuy Kanponakrama v 01MroMepos B Bogy JU/ B MUnaMrpaMmMax Ha KyBuuyeckuil
JeunmeTp onpeaenstoT Mo rpagy MpoBOYHLIM Fpadukam.

KoHueHTpaymio murpaumm HMC B Bogy B MuiauMrpaMmmax Ha KyGUUYecKui [euMMeTp BblUYMCAAOT
KaK CyMMy KOHUEeHTpauuii murpaummn Kl v onnromepos.

Pe3ynbTatbl BbIYUCAAKOT 40 BTOPOro AeCATMYHOrO 3HaKa C NOCNefytowmm OKpYrieHnem 40 Nepsoro
[ecATUYHOr0 3HakKa.

3a pesy/nbTaT UCNbITaHWA NPUHMMAIOT cpeaHeapudmMeTnyeckoe 2—3 napaiienbHbIX ONpeaeneHuid,
OTHOCUTE/IbHOE PACXOXKAEeHWE MexXay KOTOpbIMU He fo/MKHO npesbiwaTh! 10.8 % gna Kl n £11.3% 31
O/IMrOMepOB MpU A0BEPUTENIbHON BeposTHocTM P = 0,95.
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Mpegensbl 4ONYyCKaeMoro 3Ha4eHUs OTHOCUTENIbHON CyMMAapHOI NOTPeLLHOCTY pesynbTara UCMbITaHNs
coctaBnsAloT + 15 % ans K/ B gnanasoHe onpegensieMbix KOHUeHTpauuii 100—1000 mr/gm3u + 13 % pnq
ONIMFOMEpPOB B fMana3oHe onpeensieMbiX KOHLUeHTpauuii 50—250 mr/gm3.

4.6 KOHTPO/b MOrPeLUHOCTM M3MepeHNit

[ns KOHTPONSA MOrPeLHOCTU WM3MEPEHWIA CHUMAKOT B YCN0BMAX WUCMbITaHus 4—b5 Xpomatorpamm
OJHOr0 13 rpasyMpoBOYHbIX PACTBOPOB, NPMIrOTOBNEHHOro No 4.3.5. Ha Kaxpgol xpomaTtorpamme onpege-
naT nnowaab nuka KN v gumepa, no rpafyMpoBOYHOMY rpauKy HaxofAT MAcCOBYH) KOHLEHTpaLuio
KaXXJ0ro KOMMOHEHTA B PacTBOpe B MUIMIPaMMax Ha KyOuuecKunii el MMeTp 1 BbIYMCASAIOT cpegHeapud-
METUYECKOe pe3y/bTaToB M3MepeHuidi. CpaBHMBAKOT MOJMYYeHHble 3HAYEHWS C WM3BECTHLIM 3HAYeHWeM
KoHLeHTpauun KJ1 1 anmepa B rpafynpoBoYHOM pacTBope. Pacxox/eHue He JO/KHO NpeBbillaTh 3Ha4eHue
npefensHON OTHOCUTENIbHON CYMMapHOiA MOrpeLHOCTH pesynibTata UCMbITaHWiM.

4.7 Pe3ynbTaTbl UCMbITAHWUA 3aHOCAT B MPOTOKOA MCMbITaHUSA, OOPMEHHbLIA B COOTBETCTBUM C
npunoXxeHuem Jl.

5 OnpegeneHne MaccoBoi A0NM KanponakTama

MeToj OCHOBaH Ha OMpejeneHUur MaccoBOW KOHLEHTpauMM Kanponaktama B BOLHOM 3KCTpakTe
NONNaMWUAHON NMIEHKN METOAOM Fa30XMAKOCTHON XpomaTorpatpum.
[vanasoH n3mepeHus 3—12 mr/gm3 (B pactBope) mam 0,030—0.120 % (B nonvmepe npv macce
Hasecku | ).
5.1 OTt6op npob
OT160p npo6 —no 3.1.
5.2 Annapatypa, martepuanbl U peaxkTuBbl
[ns nposefieHNs UCMbITAHUI NMPUMEHSIOT:
- rasoBblii xpomaTorpad) LiBeT-102 ¢ JeTEKTOPOM MOHU3aL MM B MAaMEHW WU aHaNOTMYHBbIA Xpoma-
Torpag;
- xpomatom N-AW-HMDS 0.20—0.25 MM vamn gpyryto CTauuoHapHyto asy ans Xxpomartorpagum;
- Xpomatorpagpuyecknii wnpuy, pupmsel HAMILTON 7001 NWG 25 UL unu aHanornyHbIi wnpuw;
- Xpomatorpamnyeckyto KOOHKY AMHOR 0,5 M (2 wT.);
- NNHeNKy n3mepuTenbHyto no FOCT 427;
- nyny vamepuTensHyto (ueHa aeneHns 0.1 mm) no FOCT 25706 nav MHTErpupytoLLee YCTPOICTBO;
- Becbl nabopaTopHble 2-ro Knacca TouHocT no MOCT 24104 ¢ HambonbLIMM NpefesioM B3BeLIMUBa-
Hust 200 I UK aHaNOrMYHOro TUNa;
NAUTKY 3nekTpuyeckyto no MOCIT 14919;
X0NOANNbHUK LWapukoBblii no FOCT 25336;
Konbbl KOHM4Yeckne KH-2-250-18 no MOCT 25336;
BOPOHKY CTeknsHHyt no MOCT 25336;
Kono6bl 2-100-2 no MOCT 1770;
nunetkn 1-2-2-5; 1-1-2-1 no FOCT 29227;
MOMINITUNEHTNIMKONbAAUNMHAT AN XpomaTorpadpuu, Yi.a;
BoAy auctunnmposaHHyto no FOCT 6709,
- cnupT aTunosblin no MOCT 18300;
aueTtoH no FOCT 2768;
METWEH X/TOPUCTLIA TexHuyeckuidA no FOCT 9968;
kanponaktam no FOCT 7850;
ras-HocuTenb — asoT ra3oobpasHbiii no FOCT 9293;
BOAOPOS TexHU4Yecknii no MTOCT 3022;
BO34YX CXKaTblif;
thunbTp 6ymaxHbin mo FOCT 12026;
Hacoc BoAocTpyliHbIA no FTOCT 23336.
5.3 lMoarotoBka K UCMbITaHWIO
5.3.1 TMogroToBka npob
MogrotoBka npo6 — no 4.3.1.
5.3.2 MopgrotoBka npmbopa
XpomaTorpag rotoBaT K paboTe B COOTBETCTBUM C UHCTPYKLVEN.
5.3.3 lMofroTtoBka KOMOHKK
XpomaTtorpatmyeckyto MeTa/IMYECKYO MW CTEKNSHHYIO KONMOHKY TLLATeNIbHO MOKOT BOAONA, oronac-
KVBAIOT NooYepesjHO ANCTUIIMPOBAHHON BOAOM, 3TUN0BLIM CMMPTOM, aLleTOHOM, CyLlaT CTpyei asoTa.
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5.3.4 TMoprotoBka copbeHTa

B3BelwnBalOT TBepAblii HocuTeNb B KonmuecTBe 5,00 T, HEOOXOAMMOM /11 3aMOSIHEHWUS KOIOHOK.
HaBecky MONM3TUNEHTNNKONbaIMMMHATA B KonmyecTBe 20 % maccbl TBepLOro HOCUTENS MOMeLlatoT B
KON6Y 1 pacTBOPSIOT B X/IOPUCTOM METUIEHE WX APYTOM NOAX0AsLLeM pacTBopuTene. O6beM pacTBoputens
50 cm5 3aTtem B KOGy € NOyYeHHbIM PacTBOPOM NOMELLAKT TBEPAbIA HOCUTENb. PacTBOpUTENb YNapuBaoT
C MOMOLUBIO BOAOCTPYMHOIO Hacoca, NepuoAMYecKN NepemeLlnBas nyTemMm BCTPAXMBAHWUSA Konobl. OCTaTKu
pacTBOpMTENS U3 MOYYeHHOro copbeHTa yaansatoT HarpeBaHMEM KOMObl Ha BOAAHOW 6aHe 40 NOMy4veHus
CbIMyYero coCTosHUA copbeHTa.

5.3.5 3anonHeHWe KOMOHKW COPOGEHTOM M KOHAULMOHMPOBaHME

ONMH KOHei KOMOHKW 3aKpbiBatOT TaMMOHOM W3 CTEKNOTKaHW U MOACOEAMHAIOT K BOAOCTPYIMHOMY
Hacocy. B apyroii KoHel, KOTOHKM C MOMOLLbIO KOHMYECKOV BOPOHKM BHOCAT NOPLMSMU NMPUTOTOBJIEHHbIN
COpP6EHT, pacnpeAenstoT ero PpaBHOMEPHO NO Bcel AMHE KONOHKM C NOMOLLLbIO JIEFKOFO MOCTYKMBaHMA M0
ee cTeHKaM. [Mocne 3anoHeHNs APYroit KOHEL, KOMOHKM TakXKe YNIOTHAKT CTEKIOTKaHb. Takum 06pa3oM
rOTOBAT [jBe OfMHAKOBble KO/IOHKW. 3anONHEHHble KOIOHKW YCTaHaBMBalOT B TepMOCTaT XpomaTorpada
W, He NPUCOESUHAN UX BbIXOAbl K AeTeKTopaM, KOHAMLUMOHUPYIT npu Temnepatype 190 ‘C B TeyeHue
20—24 4 B NOTOKe rasa-HOCWUTENS C pacxodoM 75 cM3MMH. 3aTeM KOMOHKW COEAMHSAIOT C JEeTEKTOPOM.

5.3.6 puroTtosneHue CTaHLAPTHOIO pacTeopa

Hasecky kanposniaktama maccoii 0,0250 r KonM4eCTBEHHO NEPEHOCAT C MOMOLLbHO AUCTUIIMPOBAHHO BOAp!
B MEPHYH0 K0nby BMECTUMOCTbLHO 50 CM', 0BOAAT 00BbEM A0 METKU ANCTUIIMPOBAHHON BOAON M NepeMeLLMBatoT.

5.3.7 TocTpoeHve rpagyMpoBOYHOr0 rpaguka

MaccoByto LoN0 KanpofiakTama onpeaenstoT MeTo4oM abCcoNOTHON KaMbpPOBKM.

[ns noctpoeHus rpafyvMpoBOYHbIX FpayikoB rOTOBAT NATb FPajyvpOBOYHbIX PACTBOPOB C KOHLEHT-
pauvei kanponaktama 3. 5, 7, 8, 12 Mr/gm' cOOTBETCTBEHHO NyTEM pa3baBieHns CTaHAapPTHOro pacTBopa.

[nsa 3Toro B NATb MepHbIX K06 BMecTMMoCTbio 100 cm3 nomeluaroT cooTBeTcTBeHHO 0.6; 1.0; 1.4;
1,6; 2,4 cM’ cTaHgapTHOro pacTBopa W [OBOAAT 06beM A0 METKWM AWUCT3rNMPOBaHHON Boaoid. Beop
rpagyvmpoBOYHbIX PacTBOPOB B XPOMATOrpagMueckyto KOMIOHKY OCYLLECTBNAT MUKPOLUMPULEM uepe3
CamMOYM/IOTHAIOLLYIOCA MeMbpaHy.

Kaxablil rpagynpoBOYHbIA pacTBOp XpoMaTorpagupytoT 2—3 pasa U BbIYMCASIOT MIOWaAN MUKOB.
Mnowaaps nuka (S) B KBagpaTHbIX MWIMMETPax BbIUMCAAT Mo qopmyne (1). 3a nnowadb nuka
NPYHUMAIOT CpeaHeapudMeTNUeCKoe pe3ynbTaToB 2—3 MapasefibHblX OnpejeneHnil KaxX4oro pacTaopa.

Mo NoMyYeHHbIM AaHHbIM CTPOSAT rPajynpOBOYHbIA rpadiuK, OTKAAAbIBas MO OCW abCLMCC KOHLEHT-
paumMio Kanponaktama B MUNUTpamMmMax Ha Kyouueckuii fellMeTp, a no ocy OpAMHAT NoLagmn ux nkos
B KBafpaTHbIX MUIUMETPAX.

pasyvpoBOYHbIe rpatimky HeOOX0AUMO MPOBEPSATH HE pPeXxe OLHOr0 pasa B 2 Hefenn Mo CBEXenpu-
rOTOB/IEHHBLIM CMECAM M NOC/Ne 3aMeHbl KOMOHKW.

Pexkum paboTbl NpW NpPOBEAEHNM TpafyvpoBKM Npubopa M WCMbITaHW [O0MKEH O6blTb CTPOro
NMOCTOAHHLIM U O4UHAKOBbIM.

5.4 TlpoBefeHve UCMbITaHNA

Hasecky nneHku maccoidi 1,0000 r nomeLuaroT B KOHMYECKYH K06y BMeCTUMOCTb0 250 cmb5, fobaBs-
naoT 100 cM3 AUCTUNNMPOBAHHON BOAbI M NPOBOAAT 3KCTPaKLUMO C 06paTHbIM XOMOAUNbHUKOM Ha
anekTponauTke. Bpemsa akcTpakumm 30 MUH C MOMEHTa 3aKunaHWs BoAbl. [OpsumMiA 3KCTpaKT (UbTPYHOT
yepe3 ByMaxHbIi PUALTP B MEPHYO Konby BMecTumocTbio 100 cM3 TMocne oxnaxgeHus A0 KOMHaTHOM
Temnepary pbl 06beM pacTBopa B MepHOIi Konbe AOBOAAT A0 METKU AUCTUNNNPOBAHHOW BOJOIA.

MonyyeHHbIN pacTBOp XpomaTtorpadmpytoT 2—3 pasa Npu CeLyoWmnX YCIoBUX:

KOMTOHKA METAUTUUECKAN, €M .ocvviveierieriereieseaseseeseesesseseesessessessenessessessssessessensesessensans 50x0.3
KOMIMYECTBO DKUITKOM BIABBI. Y0 oovvviiiiiiiiieieieieiieieseie e 20
Temneparypa. ‘C:

KOJIOHKM.... 140

ncnapuTenu 220
pacxoj. CMa/MUH:

F2 T L0 - PO TP TR TRPSOUPPRPTNt 75

BOJIOpoAa 50

BO3fyXxa 500
06BEM aHANMZNPYEMOI MPOBBl, MK ...veuivreiireieteriesieteienesieiene et sesiese s 15
CKOPOCTb ANATPAMMHOMN MEHTBI, MM/U...ciiiiiiiiiiieieieieieieieieieieeeeeieiesere e eeenees 60
MACLLTAD LKA, A .ottt ettt sttt ettt a et ettt ae et be e ene s b esesaesa e eras 50-10'1"
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BbluncnaoT nnowaau nuko no dopmyne (1) M No rpagyMpoBOYHLIM TFpadmkam OMpeaenstoT
KOHLIEHTpaLMio KanponakTama B BOAHOM 3KCTPakTe B MWUAIMIPaMMax Ha KyOGu4eckuii geuumertp.

5.5 O6paboTka pe3ynbTaTtoB

MaccoByto J0N0 KanponakTaMa B NO/MaMUAHOW MAeHKe Y, %, BbIYMCAAIOT No (opmye

Y, = & 100 n, (3

rfe a — KOHLEHTpaumMs Kanponaktama, HaliieHHas no rpagyvMpoBOYHOMY rpadimky, Mr/gm3;
T —Macca NneHKu, r.
Pe3ynbTaTbl BbIUMCASIOT 4O YETBEPTOr0 AECATUYHOrO 3HakKa C MOCMeAYHOLWUM OKPYrfieHWem Ao
TPETLEro AECATUYHONO 3HaKa.
3a pe3ynbTaT UCMbITaHWIA NPUHUMAOT cpeaHeapuMeTUYeCKoe Pe3ynbTaToB ABYX MapannenbHbIX
orpeaeneHunii, abconoTHOE PacXOXAeHUe MeXay KOTOPbIMU He MPEBbILAET 3HAYeHWs AOMYCKAaeMoro
pacxoxaeHus, pasHoro 0,010 %.

Mpegensl 4ONYyCKaeMoro 3Ha4eHUss OTHOCUTENbHON CyMMapHOI NOTPeLLHOCTY pe3yibTaTa UCNbITaHUs
coctasnaoT! 10 % B gnanasoHe usmepeHus 3—I12 mr/gm3(8 pacteope) nnu 0,030—0.120 % (B nonumepe
npu macce HaBecku 1r).

5.6 Pe3ynbTaTbl WCMbITAHUA 3aHOCAT B MPOTOKOA WCMNbITaHWUSA, OWOPMEHHbI B COOTBETCTBUM C
npunoxeHvem A

MPNNOXEHUNE A
(o6s3aTenbHoe)

MMpoTOKON MCMbITaHWA

MpPOTOKON WUCMbITAHUS [O/KEH COAEPXKaTb:

- HaMeHOBaHWe U MapKy Mmatepuana;

- HOPMATMBHbIA 4OKYMEHT Ha Marepuar;

- UCMOMb3yeMblii METOZ ONpeaeneHuns;

- pesynbTaTbl UCMbITAHUS;

- [iaTy UCMbITaHus;

- NMOZAMMCL OTBETCTBEHHOIO 3a MPOBEAEHNE UCTIbITAHUS:
- 0603HaY€eHMe HACTOALLErO CTaHAapTa.
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MPUNOXEHUE b
(cmpaHouHoe)

XpomaTorpammbl rpagyvipoBKW 1 UCTIbITaHUIA

K/1 —kanponakTam: |[|2 — gumep: n3 - Tpumcp: N4 —Topamep; N5 —neHramep; N6 — rekcamep

PucyHoK | — XpomaTorpamMMbl rpagynpoBOYHO CMecKn (a) M OCTATOUHbIX KanponakTama ¥ HU3KOMONEKYNSPHbIX
COeAUHeHWI B rpaHynax nonvamunga 6 (6)
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K/l —kanponaktam; n2 - gumep; n3 — rpumep: nd — icipaMcp: IS — ncmramcep

PucyHok 2 — XpomaTorpammbl rpagyvpoBOYHOl cMech (a) U MUTPUPYHOLMUX U3 NONMAMUAHON HUTW B BOLY
KanponakTama v HU3KOMONEKYNSPHbIX COeauHeHn (6)
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