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1 OBJJACTb IPUMEHEHMUS

HacTosmue pexoMeHmanny pacupoCTpaHAIOTCA Ha cTaHAapTHBIE oOpasmsl (mamee - CO) cocraBa
YHUCTBIX OPraHWYECKUX BEUIECTB (32 MCKIIOYEHUEM MOJIMMEPOB U CIIOXKHBIX MPHUPOAHBIX COEIUHEHHN
HEKOTOPBIX KIIACCOB), HAXOASIIMECS B KOHJICHCHPOBAHHOM COCTOSIHUM U cojepxamine He meHee 98%
OCHOBHOTO KOMITIOHEHTa, ¥ OIPEICISIOT COCOObI YCTaHOBIICHHS aTTECTOBAaHHOTO 3HadeHus Takux CO.

IIpumeuanue - HacTosimue pekoMeHIaIMKu MOTYT ObITh pacripocTpaHeHbl Ha CO BelliecTB MEHBILEH CTeneHu
qucTOoThI (10 90%), He ABIAIOMUECS MEXaHWYECKHMH CMECSIMHU, TIPU HEBO3MOXHOCTH WIIH HeELlelecooOpa3HOCTH
UX JanbHEeHIIeH OYUCTKU.

2 HOPMATHUBHBIE CCBIJIKHA

B HacTOAmMX PEKOMEHAAIUSAX WCIOJL30BaHBl CCHUIKA Ha CIEAYIOUINE MEKIOCYIapCTBCHHBIC
HOpPMAaTHUBHBIC TOKYMCHTbBI:

I'OCT 8.010-90* TocymapcTBeHHass cUCTeMa OOCCIICUCHMS CAMHCTBA H3MEpEHHUil. MeToauKu
BBITIOJTHEHHST H3MEPEHHIA

* Ha tepputopun Poccuiickoit ®enepannn neiicreyer FOCT P 8.563-96.

I'OCT 8.207-76 TocymapcTBeHHas cHCTeMa OOCCICUCHUS eAWHCTBa w3MepeHuid. [IpsiMbre
M3MEPEHUs] C MHOTOKPATHBIMHM HaOMIOACHMSAMH. MeToapl 00pabOTKM pe3ysbTaTOB HAOIIONCHHUIL.
OCHOBHBIE TIOJIOXKEHUS

I'OCT 8.315-97 T'ocynapcTBeHHas cucteMa obecliedeHus enuHCTBa u3MepeHuil. CraHIapTHBIE
00pasibl cocTaBa M CBOMCTB BEIECTB U MaTepuaioB. OCHOBHBIE MTOJIOKEHUS

I'OCT 8.531-2002 I'ocymapcTBeHHas cucTeMa obecreueHus elnHCTBa u3MepeHuil. CTaHaapTHbIE
00pa3ipl cocTaBa MOHOJIUTHBIX M IUCIIEPCHBIX MaTepuaioB. CriocoObl OLEHUBAHUS OJHOPOAHOCTH

I'OCT 8.532-2002 I'ocymapcTBeHHasi cucteMa obecneueHus eInHCcTBa m3MepeHuid. CTaHnapTHbIE
o0pasipl cocTaBa BEIIECTB M MaTepHanoB. MexnaboparopHass METpOJIOTHYecKas aTTecTanusl.
ConepkaHue ¥ NOPSJOK IPOBEAEHHS padboT

PMI' 53-2002 TocymapcTBeHHast cucTeMa oOecmedueHHs equHCTBa H3MepeHuil. CraHmapTHEIC
06pasipl. OLeHnBaHNE METPOJIOTHIECKUX XapPaKTEPUCTHK C MCIOIB30BAHUEM TAJTOHOB M 00Pa3OBBIX
CpPE/CTB N3MEpeHni

IMpumeuanne - Ilpu mMONB30BaHMM HACTOSIIMMH PEKOMEHIAILMSAMH IIeJecO00pa3sHo IPOBEPHUTH AeiicTBHE
CCBUIOYHBIX CTaHAAPTOB IO yka3zaTento "HaluoHanbHble CTaHAAPTHI", COCTaBIEHHOMY II0 COCTOSTHUIO Ha 1 sHBaps
TEKYILEro rojia, U MO COOTBETCTBYIOLIMM HH(OPMAIIMOHHBIM YKa3aTellsiM, OIyOJIMKOBAHHBIM B TEKYLIEM TOJY.
Ecnu cchUIOYHBIH TOKYMEHT 3aMEHEH (M3MEHEH), TO IPH MOJIb30BaHWM HACTOSIIMMH PEKOMEHAAUMSIMHU CICIyeT
PYKOBOJCTBOBAaTHCS 3aMEHEHHBIM (M3MEHEHHBIM) JOKyMEHTOM. ECIN CCBITOYHBII TOKYMEHT OTMEHEH 0€3 3aMeHHl,
TO TIOJIOXKEHHE, B KOTOPOM J[aHa CChIIKA Ha HETro, IPHMEHSETCS B aCTH, HE 3aTPAaruBalomIeil 3Ty CChIIKY.

3 TEPMUHBI, OIPEJAEJIEHNA 1 COKPALEHUS

B HACTOAIMUX PEKOMEHIANUAX TMPUMEHCHBI CICAYIONIUE TCPMHUHBI C COOTBETCTBYIOIIUMU
OTIpeNIeNEHUSIMH U COKPALICHUAMHU:

3.1 MeToauka BbInoHeHus uzmMepenuii; MBU: ITo TOCT 8.010.

3.2 rocynapcrBeHHbI#i cranaapTHblii 0opasen; I'CO: ITo 'OCT 8.315.

3.3 arrectyemasi xapaktepucruka CO, wmerpojorudeckne xapakrepuctuku CO,
arrecroBanHoe 3Hayenue CO, merposorudeckas arrecrauusa CO, meroguka arrecrauun CO,
NMOrpemHocTsb 0T HeogHopoanoctu: ITo 'OCT 8.315.

3.4 xoauyecTBeHHbI XxuMudeckmii aHaam3; KXA: DOxcrepuMeHTanbHOE OIpeaeiIeHHe
COJIEprKaHuUs OTHOTO MJIM PsiZia KOMIIOHEHTOB BEIleCTBa B IIpooe.

3.5 mnpemen oOHapyKeHHs] KOMNOHeHTa: MMHMMaNbHO OOHApPY)XHBaeMoOe COJlepKaHHe
KOMIIOHEHTA B aHAIM3UPYeMOM 00BeKTe 1o JanHoi MBI

IIpumeuanne. - Ilpemen oOHapyXeHHS KOMIIOHEHTa - O3TO OIEHKa MUHHMMAJIbHO OOHApYKHBAEMOTO
COIEpXKaHUS KOMIIOHEHTa, KOTOpasi MpEJCTaBIsIeT CO0O0H MaKCHMANbHBI HYJIEBOW CHUTHANT T'pagyHpOBOYHOI
KpUBOH HekoToporo mnpubopa. Hampumep, s xpomarorpaduuecknx METOJOB 3TO TaKoe COIEpiKaHHe
KOMIIOHEHTa, KOTOPOE BBI3BIBAECT HA XpOMAaTOTpaMMe MUK B 2 pa3a NPEeBBIIAIOINN YpOBEHb IyMoB [1].



4 OBIIME IMTOJIOXKEHUS

4.1 CranmaptHple 00pa3lbl COCTaBa YHCTBIX OpraHmdecknx BemecTB (mamee - CO COB)
pa3padaThIBalOT U YTBEPXKIAIOT B mopsiake, ycranoBnerHoMm ['OCT 8.315.

4.2 Arrectyemoil xapaktepuctuxkoii CO COB sBnsercs BenuuuHa, BbIpakarollas COAEp)KaHUE
OCHOBHOT'O KOMITOHEHTa U, TIPH HEOOXO0AMMOCTH, ITPUMECHBIX KOMIIOHEHTOB, & UMEHHO!

- MaccoBasi, MOJISIpHasl, 00 bEMHast JI0JIsT;

- MaccoBasi, MOJIIpHas KOHLIEHTPaIHsl.

B HekoTophIx ciydasx (Ipu HEBO3MOXKHOCTH WJIM HenelecooOpasHoctu co3manus CO cocraBa
WHIUBHIYaJIbHBIX BEIIECTB) AaTTECTyeMOH XapaKTCPHCTHKOH MOXKET OBITh COAEPKAHHE CYyMMBI
COGIMHEHUH  OJHOTO  Kjacca, HampuMmep  anu(paTHIeCKUX  MOHOKapOOHOBBIX  KHCIOT,
HONMUXIIOPON(EHUIIOB, PACCMATPUBAEMBIX KaK OCHOBHOI KOMITOHEHT.

4.3 YcraHOBIEHHE 3HAYCHUS aTTECTyEMON XapaKTEPUCTHKH BO3MOKHO:

a) IPSAMBIM METOJIOM - ITyTEM HEMOCPEACTBEHHBIX M3MEPEHHUH 3TON BETMUNHEL;

0) KOCBEHHBIM METOJIOM - IIyTeM HW3MEPEHHH COAEpXKAHUS IpPUMEcEel M MOCIEAYIOUIETO
BBIUUCIICHHS COJICPKAHHUS OCHOBHOTO KOMIIOHEHTA.

4.4 Nsmepenus conepxanusi koMnoHeHToB B Marepuaiie CO COB npoomsit mo MBU. Pazpabotky
HeoOxoxumbIx MBU (nipu oTCyTCTBHM TaKOBBIX) NPOBOAAT B Hpoliecce paspadorku CO COB.

MBU wmoryr ObiTh O(OpMIICHBI B BHAE OTICIBHBIX JOKYMEHTOB WJIM DPa3JelioB JTOKYMEHTOB
(HarmpuMep, TEXHHUECKUX YCIOBMH WJIM METOAMK HpurortosieHus u arrectainuu CO), B TOM uucie
oTueta o pazpadbotke CO (mpu pa3oBoM Beilycke). [locTpoeHne u U310KeHHE OTAETBHBIX JOKYMEHTOB
Ha MBU unmn pa3nenoB qOKYMEHTOB JOJDKHBEI COOTBeTCTBOBAThH TpeboBarmsM 'OCT 8.010.

4.5 MBH, c nomoupl0 KOTOPBIX YCTaHaBIMBaIOT arrectoBaHHoe 3HaueHue I'CO COB, nomxHbI
MPOXOANUTh METPOJIOTMYECKYI0 SKCHEPTU3y M AaTTECTAlUI0 B TOJIOBHOM opraHe I ocymapcTBeHHON
CITy>KOBI CTaHAAPTHBIX 00PA3LOB WIN HAMOHAIHHOM OpPraHE METPOJOTHYECKOH CIykOBlI B mporecce
YIBEpXKICHHS THIA JHOO JOJDKHBI OBITH ATTECTOBAHBl OpTaHM3aIMeH, aKKPEIUTOBAaHHOH B
YCTaHOBJICHHOM TIOPSTIKE.

5 METPOJIOTHUYECKAS ATTECTALIUSA CTAHJAPTHBIX OBPA3IIOB COCTABA
YUCTBIX OPTAHUYECKHUX BEILIECTB

5.1 Metponoruueckas arrectars CO COB cocTOUT U3 CIETYIONINX 3TAIOB:

- IpeIBAPHUTEIbHON OLICHKU YHCTOTHI ¥ U3Y4eHHUs cocTaBa Matepuana CO;

- pazpabotku u attectauun MBU coxepxaHus OCHOBHOTO KOMITOHEHTA WIIH (1) IpHMeceii;

- pacueTa METPOJIOTHYECKHX XapakTepucTuk (naiee - MX) CO: arTecTOBaHHOIO 3HAYEHHS M €ro
HOTPEIIHOCTH.

IIpumeuanune - CrabunbHocTe CO ycTaHaBIMBAaIOT B COOTBETCTBUU € [2]. OTHOPOAHOCTb YMCTBIX
OpraHNYECKUX BELIECTB HCCIEAYIOT pU HeoOxomumocTH B cootBercTBUM ¢ ['OCT 8.531.

5.2 IlpenBapurenabHyl0 OLEHKY YUCTOTHI M U3ydeHue coctaBa marepuasa CO COB mpoBogsT st
BBIOOpA criocoba yCTaHOBIICHUS aTTECTOBaHHOIO 3HaYeHnst 1 MBU conepxaHust KOMITOHEHTOB.

CocraB Mmarepuana CO COB uccnenyror, UCHONb3ysl KOMIUIEKC METOJOB aHadh3a OPraHUYECKUX
BEIleCTB (TaKnX Kak CHEKTPO(OTOMETPHs, SJIEPHBI MarHUTHBIH pPE30HAHC, DJIEMEHTHBIH aHaJIN3,
muddepeHnnansHas ckaHupyoomas kajtopuMerpus). [IpuMenenne ra3o0Boil WM BEICOKOI()PEKTUBHOM
KHUJIKOCTHOW Xpomarorpadhmu st OOHapyXKEeHHS U HISHTH(UKAUN TpUMecedl  sBIseTCS
obs3arensHBIM. [Ipenensr ooHapyxenns npuMeceii B marepuane CO npumenseMbiMu MeTonamu KXA
JIOJDKHBI OBITh HE3HAYMMBI 110 CPAaBHEHHIO C HOPMHPOBAHHOW MOTPEIIHOCTHIO aTTECTOBAHHOTO
3ragenns CO.

IIpumevanne - Crenm¢puka OpraHWYECKHX XMMHYECKHX BEINECTB 3aKII0YACTCSl B TOM, YTO B KadecTBe
npuMeceil OHH OOBIYHO COZEp’KaT BEIIECTBa, OOJIAJAfOMMe TAaKUMHU K€ XUMUYECKMMH min (M) Qusnuecknmu
CBOIfCTBaMH, KaKk W OCHOBHOM KOMIIOHEHT (TOMOJIOTH, HM30Mephl M T.I.). [lo3ToMy mpm m3ydeHHM cocTaBa
Mmareprana CO TpOBOJAT IIENEHANPABICHHBIH IIOMCK KOMIIOHEHTOB, MEIIAIOMINX OMPEIeICHUI0O OCHOBHOTO
KOMIIOHEHTa, TaK KaK HH MEXJIa0OpaTOPHBIA 3KCIEepPUMEHT, HH HCIIOIb30BAHHE 3TaJIOHOB HE MPENOTBPATAT
MOSIBJICHUS] 3HAUUTENHBIX CHCTEMATHUECKUX TTOTPEITHOCTEH pe3ynbTaTOB U3MEPEHHIi Oe3 yueTa 3Toro ¢axra.

5.3 MBU copeprxaHusi OCHOBHOI'O KOMITOHEHTa, OCHOBaHHas Ha Jiro0oM MeTone KXA, nomkHa:

- o0nmamaTh JOCTATOYHOW YYBCTBHUTCIBHOCTHIO U HM30MPATEIBHOCTBIO K  OIpEACIICMOMY
KOMITOHEHTY

- obecmeunBaTh MOTPEMHOCTh arTecToBaHHOTO 3HaueHnss CO COB, nocTaTOYHYIO JUISl BBITTOJTHEHUS



€r0 METPOJIOTHUECKHUX (DYHKITUH;

- obecnieynBaTh CBSI3b ATTECTYEMOM XapaKTEPUCTHKH C TOYHO ONPEACICHHOW BETHMINHON €ANHHIIBI
KOHIICHTPAIHH.

Jns  BeimosHeHWs mocienaHero yciosus B MBU  coxepikaHust OCHOBHOTO (aTTeCTyeMOro)
KOMITOHEHTa JUIsl TPaJyHpOBKH MPHOOPOB WJIM B KauyecTBE TUTPAHTOB ClienyeT Hcmosb3oBath CO
KaTeropueil He HW)KE, YeM aTTecTyeMble. DTO ycioBHe HeoOs3arensHO i MBU, mpu oneHke u
KOHTPOJIE XapaKTepUCTUK MOTPEIIHOCTH Pe3yJIbTaTOB U3MepeHUH KoTophIx ucnons3ytoT I'CO COB.

Ipumeyanne - B npunoxeHnun A TnpHBeleHAa KpaTKas XapaKTepUCTHKAa HEKOTOPHIX MeTonoB KXA,
UCTIONIB3YEMBIX IS MeTpoJiorrnueckoii atrectanuu ['CO COB.

5.4 B MBU conep:xanust npuMeceid 1 TpaJyupoBKH IPUOOPOB 110 MPUMECHBIM KOMIIOHEHTaM B
KauyecTBe J00aBOK MJIM THTPAaHTOB Hcnonb3yloT CO, aTrTecTOBaHHbIE CMECH WIIM PEAaKTUBBI C
YCTaHOBJICHHOH CTeNeHbl0 YUCTOTHL. [IpM OTCYTCTBHM TakMX PEaKTUBOB BO3MOXKHO MCIOJIB30BAHUE
MOJICTIBHBIX BEIIECTB, T.C. BEIIECTB, CXOJHBIX MEXAY CO00Il IO CTPOEHWIO, XHMHYECKHM H
(u3MUeCKUM CBOMCTBaM, HalpHMep TOMOJIOTOB, a TaKXE PAaCUETHBIX 3HAYCHMH TI'pagyHpOBOYHBIX
K03 PHUIINECHTOB.

5.5 TlorpeurHocTe pe3ynbTata H3MEpeHH, mnoayyaemoro no MBU, oneHuBaroT pacdyeTHBIM
CIOCOOOM, CyMMHpYSl YCTaHOBJICHHBIC 3HAUEHHS CIyYallHOM M CHCTEMaTH4YeCKOH COCTaBISIONINX
norpemHocTd. CinydaifHyl0 COCTAaBILSIIOLIYI0 MOTPEIIHOCTH OLCHMBAIOT SKCIEPUMEHTAIFHO B
cootBerctBrK ¢ ['OCT 8.207, a cucremarndeckyro norpemHocts (CII) - nmubo pacyeTHbIM criocobom
nmo I'OCT 8.207, BBIABISIL H CYMMHPYsS 4YHCIOBbIE 3HAa4€HUS €€ COCTaBJIAIONINX, JHOO
9KCHEPUMEHTAIBHO B COOTBETCTBHH C [3].

5.5.1 OuennBanune CII npoBoasST pacueTHBIM CIOCOOOM IIPH BO3MOXXHOCTH OLIEHUTH TOTPELIHOCTh
KQKIOro J3Talna M3MEPEeHMH U IpU OTCYICTBMM MeETOJMYecKoW norpemHoctu. Hampumep, eciau
M3MEpEHUE COJIep KaHMsd KOMIIOHEHTOB NMPoBoAAT o MBU, ocHOBaHHOW Ha XMMUYECKUX PEaKIUAX, TO
HEOOXOMMO JI0Ka3aTeIbCTBO MOIHOTH M HEOOPATHMOCTH XMMHUYECKOH PEaKIIH.

5.5.2 OuenuBanme CII mpoBOAAT IKCHEPUMEHTANBHO TMPH HATHYHUH HEOOXOAMMBIX I 3TOTO
ananmornuueix THIIOB CO COB kareropueit He Himke, yem artectyeMblii CO (MX YHCIIO MOXET OBITh
MeHee Tpex). [Ipu ux oTcyTcTBHU (Hampumep, pu paspadboTtke HoBoro Tuma ['CO COB) Bo3MOXHO
npuMmenenue "mozenbHbix CO", T.e. CO cocTaBa BeLIECTB, OTHOCSILUXCS K TOMY e KJjaccy,
00J1a/1a10IMX TAKUMH )K€ XMMHUUYECKMMHU WM (PU3NYECKHUMHU CBOWCTBaMH, COCTaB MaTepHaia KOTOPhIX
M3BECTEH U OIu30K K coctaBy artectyemoro CO COB.

5.6 Omnpenenenue comep kaHusl MpUMEce MM OCHOBHOTO KOMIIOHEHTa B MaTepHalie aTTeCTyeMOro
CO COB no MBU MOXHO NpPOBOAMTH JHOO B OJHOM, JIMOO B HECKOJIBKUX Ja0OpaTOpHSX B BHUJIE
MesxnaboparopHoro oskcrepumenta. [lpum BHyTpumaboparopHoit arrecraimun CO COB  uucno
M3MEPEeHUIl ycTaHaBIUBAIOT B cOOTBETCTBUU ¢ PMI' 53 mo ampHOpHBIM CBEJCHHUSM O COOTHOIIEHUH
CIly4alHOW M CHCTEMaTHYECKOH COCTABIISIOMINX HOTPELTHOCTH.

B moboM cirydae mpoBOASAT HEe MeHee aecsaTH m3MmepeHmid mo MBU comepikaHHsT OCHOBHOTO
KOMITOHEHTA 1 IIECTH - COJICPKaHMs IPUMECEH.

5.7 Pacuer MX CO COB (6e3 y4era MOrpenrHoCTH OT HEOJHOPOJHOCTH W HECTaOMIBHOCTH [2])
MPOBOJAT B 3aBUCHMOCTH OT BBHIODaHHOTO METOJd YCTAHOBJIEHHS aTTECTOBAHHOTO 3HAYECHUS W BUJA
aTTeCTAlMOHHOTO aHaju3a (BHYTPHJIA0OpATOPHOTO WM MexiadoparopHoro). Ecim usMepeHus 1o
onHOU M Toi xe MBU BBITOTHEHBI HE3aBUCUMO B HECKOJIBKHUX JIaOOpAaTOPHAX, TO CHadana MPOBOIST
00paboTKy mony4eHHbIX pe3ynbraTtoB B cootBeTcTBHM ¢ ['OCT 8.532.

5.7.1 Tlpu ycranoBnenun atrectoBaHHOro 3HaueHHss CO COB npsMBIM METOIOM pe3yibTaT
n3Mepenuit mo MBU coxepxkanus arrecryemoro kommoneHTa (C,) u ero morpemHocts (AC,) npu
BBINTOJIHEHHH HOPMAaTHBOB KOHTPOJIS MOTPEITHOCTH SBIISIOTCS METPOJIOTHYECKUMH XapaKTePHUCTHKAMHU
CO COB, ecmu coxepxxanue npumeceid B marepuare CO COB, memarmux ONpeaeeHnto, He
MPEBBIMIACT TOTPEIHOCTs arTecToBanHoro 3HaueHmss CO COB. B mpotuBHOM ciydae B
MeTponoruueckue xapakrepuctuku CO COB BBoAT nonpasku:

N
ACO TpsiM = CS - 'Z]_Cpi ) (1)
=
N
Aco s = [(ACs)? +2 (ac, 1%, )

7€ Ao npsw - ATTECTOBAHHOE NPSAMBIM MeToa0oM 3HaueHue CO;

AcO nps - TOTPEITHOCTH ATTECTOBAHHOTO TPSMBIM MeTooM 3HadeHus CO;

Cs - cymmapHOe COoAepiKaHHE aTTECTYeMOro KOMIIOHCHTa W N MeNIarommx, T.e. OMpeaeiieMbIX
COBMECTHO C OCHOBHBIM KOMIIOHEHTOM NpPUMECEii;

N - 9rCII0 MEIIAIUX TPUMECEH;



Cy, - comepxanue i-i Memmarome# npumecw;
ACg - norpemnocts onpegenenus Cs;
AC, - morpemHocts onpeaenenus C, .

1

572 Tlpm ycraHoBnenun artecroBanHoro 3HadeHmss CO COB KOCBEHHBIM METOJOM
MeTporormdeckue xapakrepuctuku CO COB paccuuThIBaiOT 0 GopMyIam:

N
ACO KOCB — 100 - Z Cp. ’ (3)
=1
N 1/2
ACO KOCB — l:Zl(AC p; )2:| ’ (4)
i=

1€ Aco xocs -~ ATTECTOBAHHOE KOCBEHHBIM MeTO10M 3HaueHue CO;
N - gucno comepxkamuxcs B CO npumeceii, Buusromux Ha ero MX;
Cpi - cozlepKaHue I-i IpUMecH;

Aco xocs - TTOTPEITHOCTE aTTECTOBAHHOTO KOCBEHHBIM MeToioM 3HaueHus CO;
AC,, - IOrpEeIHOCTb ONPEACICHIs Cp -
1

Ilpumeuanne - Ecmu conepkanue mnpumecedi B marepuasie CO COB Hmke mnpenena OOHapyXeHHS
NPUMEHEHHBIX METOJIOB aHaJIN3a, TO ITOCTYIAIOT CIEIYIOIINM 00pa3oM:

- YCTaHaBIMBAIOT BO3MOXKHBIII COCTaB INpUMeceldl B HMCXOAHOM MaTepuane, MOJb3ysACh B TOM YHCIC H
JMTEPaTypHBIMHU JaHHBIMHU,

- OLICHHMBAIOT MPEIeNbl OOHAPYIKEHHUSI IPUOPUTETHBIX TipuMeceii B Mmarepuane CO COB (Cly);

- arrecroBaHHoe 3HaueHHe CO COB BeIpaxarOT B BUAE JOBEPUTEIBHOIO HHTEpBala, BEPXHSS TpaHUIA
kotoporo pasHa 100%, a 3HaueHHE HIDKHEH (Ao 4, %0) OTIPENEISIOT 10 hopmyIie

N"
ACOH: 100 - ZCIl y (5)
i=1
rae N, - 9MCII0 MPHOPUTETHBIX TPUMECEH.

IIpunoxkenue A
(cipaBo4HOE)

MeToabl KOJIMYE€CTBEHHOT0 XUMHYECKOT0 aHaJIn3a, NIpUMEHAEMbIC 115 MeTpOJ’[OFH‘leCKOﬁ
aTTeCTAllUd TOCYAAPCTBEHHBIX CTAHJAPTHBIX 06pa3u03 COCTAaBA YUCTBIX OPTaHUHYECCKUX BEIIECTB

IIpu pa3paborke 'CO HOBoro THIIA 4Yamie Bcero HCmonb3yioT MBU comepikaHUs OCHOBHOTO
KOMITOHEHTa METOJaMH, OCHOBAaHHBIMH Ha XMMHYECKHX peakuusx, 1 MBU conepskanns npumeceit
XpoMaTorpauuecKuM UM KPHOMETPHIECKHM METOIOM.

A.1 V3mepenusi cojiep:kaHnsi OCHOBHOIO KOMIIOHEHTA METOJAMH, OCHOBAaHHBIMH Ha XUMHYECKUX
peakLusiX, - TUTPUMETPHUYECKUM WM KOMOWHHPOBAHHBIM (C NPHUMEHEHHEM (PU3NKO-XMMHUUECKHX
npuOOPOB IS ONIPEEICHUs! TIPOAYKTOB PEAKIMHK), TPOBOAST MPU HAJIMYHH Y aTTECTyEeMOro BellleCTBa
HEOOXOIMMBIX XUMHYECKUX CBOMCTB.

A.1.1 Tlpm WCTHONB30BaHUM THTPHUMETPUYIECKOTO METOAA COAEPKAHHWE OCHOBHOTO KOMIIOHEHTA
paccunthiBaloT 10 KoimdectBy CO cocTaBa THTpaHTa, 3aTPA4eHHOTO HA CTEXHOMETPHYECKOE
B3aUMOJICHICTBHE C HUM MWIM C HW30BITKOM peareHTa, B3aWMOJEHCTBYIONIETO C aTTECTYEMBIM
KOMITOHEeHTOM. [Ipu Mcronbp30BaHNN KOMOMHUPOBAHHOTO METO/Ia COJIep)KaHHe OCHOBHOTO KOMIIOHEHTa
paccUnTHIBAIOT TI0 KOJMYECTBY HOBOT'O BEIIECTBA, OOpa30BaBILETOCs B pe3yjbTaTe XUMHUYECKOW
peaky, KOTOPOe ONMPEAEISAIOT C MOMOIIBI0 (PU3NKO-XMMHUUECKOTO CPEJICTBA U3MEPEHUH, Tpagynupys
ero mo CO cocraBa 00pa30BaBIIETOCS BEIIECTBA.

OCHOBHBIM HEIOCTaTKOM JaHHBIX METOJOB SIBIAETCS OTCYTCTBHE H30MPATEIbHOCTH, IOITOMY
n3ydeHne coctaBa marepuana arrectyemoro CO COB mpoBomsT C 1enpi0 OOHApYXHUTh NPHMECH,
oOajaroniye TaKAMH K€ XUMIYECKUMH CBOMICTBaMH, KaK M OCHOBHOE BemiecTBO. /[ oOHapykeHus U
uieHTUGHUKALMK ~ TpUMeceil  NMPUMEHSIOT  XpoMartorpaduioo,  XpoMaTroMacc-CIeKTPOMETPHIO,
UCTIONB3YIOT JIaHHBIE, OTHOCSIINECS K TEXHOJIOTHM IOJyYCHUS MCXOJHOTO MaTepHaja WIH COCTaBy
TEXHUYECKOTO MPOIYKTa.

A.1.2 K gucity ocHOBHBIX cocTtapisitonux CIT MBU TutprMeTprdeckuM METOIOM (TIPU pacyeTHOM
METOJIC €€ OLIEHKH), KaK PaBUIIO, OTHOCST:

- IOTPEIIHOCTh aTTECTOBAHHOTO 3HAUCHHUSI KOHIIEHTPALUU TUTPAHTa B PacTBOPE;

- IIOTPEIIHOCTh U3MEPEHHUH 00beMa PacTBOpPa, HCIOJIB30BAHHOIO HAa TUTPOBAHUE MPOOLI MaTepHaa



attectyemoro CO COB;

- OTPEUTHOCTH OTIPENIEIeHUs Macchl poObI MaTepuaina arrecryemoro CO COB;

- IOTPETIHOCTh YCTAHOBJIEHHUSI TOYKH SKBHBAICHTHOCTH;

- METOJIMYECKYIO MOTPEIIHOCTh, 00YCIOBIEHHYIO0 OCOOEHHOCTSIMH XUMHYECKOH PeaKIyy.

[NocnenHsist coctaBisitomas 10/bKHA ObITh He3HaunMa. Eciu takas nHdopMmanus oTCyTCTBYET, TO €€
YCTaHaBJIMBAIOT AKCIIEPUMEHTAIIBHO WM TIEPEXOIAT K IKCIepuMeHTanbHoi onenke CII.

OnHoit w3 ocHOBHBIX cocTapistomux CII MBU  TuTpumeTpuyeckuM METOIOM  SIBISIETCS
norpemHocte CO, wHCHONB3yeMOro B KauecTBE THUTPAaHTa, I[O3TOMY B KauecTBe TUTpaHTa
pexomenayetcs npumersaTe I'CO cocraBa xumuueckoro Bemiectsa. I[lorpemHocts pesynsraroB MBI
IIPU 3TOM MOXeT cocTaBuTh He O6osee 0,3%. ITpu orcyrecrBun Takux I'CO BO3MOXKHO HCTIONB30BAaHHE B
Ka4eCTBE TUTPAHTOB XMMUYECKUX BEIIECTB, IPEABAPUTEIHHO aTTECTOBAHHBIX C MIOMOIIBIO YKa3aHHBIX
I'CO. IIpu 3TOM MOTPEMIHOCTh MOXKET YBEIHUHUTHCS 110 1%.

IIpumeuanue - [lepeuens ['CO cocTaBa XUMHYECKUX BEIIECTB 1-TO pa3psja, aTTECTOBAaHHBIX C MOTPEUIHOCTHIO
He 6onee 0,03% npu noBeputenbHOit BepostaoctH (P) 0,95:

- CO cocrasa kanus nsyxpoMoBokucioro, 'CO 2215-81.

- CO cocraBa kanus (raneBokucioro kucioro, [CO 2216-81.

- CO cocrasa tpuiiona b, 'CO 2960-84.

- CO cocraBa Harpus maseneBokucioro, 'CO 3219-85.

- CO cocraBa Hatpus xnopucroro, 'CO 4391-88.

A.1.3 Mertponornyeckue xapakrepuctuku ['CO COB, aTtectoBaHHBIX C Hcmosib3oBanneM MBU
COJICP)KaHUSI OCHOBHOTO KOMIIOHEHTAa THUTPUMETPUYECKHUM WM KOMOWHHMPOBAHHBIM METOJIOM,
paccunTbiBatoT 1o Gopmynam (1) u (2).

A.2 CyniHoCTh KpHOMETPUYECKOTO METO/Ia aHAJIN3a COCTOUT B TOM, YTO MU3MEHEHHE TeMIepaTyphl
(aszoBoro mepexoma "TBepmoe BemecTBo - xuakocth" dT cBsizano ¢ MonsipHO# moneit mpumeceit D,
yepe3 KPHOCKONMHMYECKyr KoHcTanTy K cootHomenuem: D = KdT. Ilpu oTcyTcTBUM 3HAUEHMS
KPHOCKONIMYECKON KOHCTAHTBI U3MEPEHHs TPOBOIAT METOIOM JO0OABOK.

[IpenmymiecTBO KpPUOMETPHH COCTOMT B TOM, YTO C €€ IIOMOIIBIO H3MEPSIIOT CYMMapHYIO
KOHIICHTPAINIO BCEX MPUCYTCTBYIONINX B BEIECTBE IPUMECEH.

A.2.1 MBU conepxanusi npumeceil KpHOMETPUUECKUM METOJOM MCHONb3YIOT A arrectanuu CO
COB ¢ comepxaHHeM OCHOBHOTO KOMIIOHEHTa He MeHee 98%, molToMy HEOOXOIMMO
npeaBapuTeIbHOE XpoMaTorpaduyaeckoe ueciaeqoBanue 4uctoTel matepuana CO COB.

[IpuMeHeHHe KPHOMETPUYECKOTO METOJla CONPSDKEHO C  alpHOPHBIM  ITOATBEPIKICHHUEM
COOTBETCTBHSI COCTaBa Marepuana oOpasla HEKOTOpPHIM TpeOOBaHMAM; B YacTHOCTH, IS
JIOKa3aTeNnbCTBA OTCYTCTBHSI OOpa30BaHUS TBEPABIX PACTBOPOB MEXKIy INPUMECSIMH M OCHOBHBIM
KOMIIOHEHTOM HEOO0XOAMMO IIPOBEACHHE NPEIBAPUTEIBHBIX OINBITOB C Ppa3IMYHONH CKOPOCTHIO
KpucTamm3anuu. B ciydae o0pa3oBaHMS TBEpABIX pPACTBOPOB, UYTO Hauboiee BEpPOSITHO IS
BBICOKOYHCTBIX OPTaHMUYECKUX BEIIECTB, ONpeAeTCHHE MpuMeceld BO3MOXHO TOJIBKO ATl OMHApHBIX
CHCTEM, a JUIsI MHOTOKOMITIOHEHTHBIX CHCTEM BO3MOJKHA JIMIIb NMPHOIN3UTENIbHAS OIIEHKA COIEPIKaHMUs
puMecen.

A.2.2 Ouenky CII pesynabratoB usmepenuii no MBU kpuomeTpuueckum METOAOM HPOBOIST
pacyeTHbIM CIIOCOOOM, SKCHEPHUMEHTAIBHBIN CIOCO0 MPUMEHSIOT TosIbKo npu Hamuuuu ['CO cocraBa
BEIlleCTBA C OJIM3KOM TEeMIIepaTypoi IUIaBJICHHS, U3BECTHBIM COCTaBOM IpHMECEH, OTHOCAIIErocs K
XMMHYECKHM BEIIEeCTBaM TOTO XK€ Kiacca.

Js MBU, ncnionb3yommx KpHOCKOMMIECKHE KOHCTAHTHI, OCHOBHBIME cocTapisttorumu CIT (pu
€€ OIIEHKE PacueTHBIM CIIOCOO0OM) SIBIISIOTCS MOTPENIHOCTh 3HAYEHUS! KPUOCKOIMYECKOW KOHCTAHTHI U
MOTPEIIHOCTh W3MepeHus Temmeparypsl. Jmst MBU, BbemomHsSEMBIX METOJOM J00aBOK, 3TO -
MOTPEIIHOCTh, BHOCHMAs MPOIETypOl IPUTOTOBICHUSI CMECH aTTECTyeMOTO BEUIecTBa C JT00aBKOH, U
METOAMYECKasi TOTPEIIHOCTh, OOYyCIOBJIEHHas BBIOOpoM 100aBKkM W ee KonmdecTBa. [locmemss
coCTaBIfONIas JODKHA OBITh He3HaumMma. Eciam Takas wHpOpManus OTCYTCTBYeT, TO €€
YCTaHaBJIMBAIOT 3KCIIEPUMEHTAIIBHO WU NEPEXOJAT K dKcrepuMenTansHoi oueHke CII.

A.2.3 AttectyeMoil ¢ HOMOIIBI0 KpHOMETpUUEcKoro Meroaa xapakrepucrukoit CO COB snsetcs
MOJISIpHAsL JI0JISl OCHOBHOTO KOMIOHEHTa (Aco xocs = Do), 3HAUYCHHE KOTOPOH PACCUUTBHIBAIOT IO
(hopmyie (3), a MOTPEITHOCTD ATTECTOBAHHOTO 3HAYEHHS (Aco woes = AD,) 110 hopmyste (4), rie ZCpi

D, AXC, =AD, . PesynbTarsl 3alHCBIBAIOT, OCTaBIsis He Oonmee IBYX WLH(p IOCIHE 3aISTOM.
1 1

OtHocuTenbHas norpemHocts MBU comepikanus mpumeceit kpromeTpudaeckuM metomoM (AD,), xak
npasmuio, He npesbimaeT 20% - 30%. CnenoBarensHo, npu Dy > 99% norpemHocTs arTecTOBaHHOIO
snauenust CO COB coctasut 0,2% - 0,3%.

UyBCTBUTEIBHOCTh KPUOMETPUUYECKOTO METOAA aHAJIM3a COCTaBISAET 107%, II03TOMY IIpH



arrecrarmu CO COB ¢ Tounoctsio 10 10%% 3HaueHue mpeaena oGHAPYKEHHs IPHMECEH MOKHO He
YUUTBIBATb.
Opnako mst xunkux u TBepasix CO COB HeoOXoauMo yCTaHOBIICHHE 3HAUCHUS MAacCOBOU JONH

OCHOBHOTO KommonenTa Dy u ee norpemmnoctn AD]'. Ucnonb3osats B kauectse Df' 3nauenne D,
(okpyrieHHOe 10 AECATHIX JOJIeH MPOLEHTa) BO3MOXKHO JHIIb IOCIE TIIATEIbHOIO HCCIIENOBaHUSA
cocrasa Matepuana CO COB u nnentndukauun npumeceii. IIpu 9tom 3Hadenne AD)' paccunThBaOT
1o Gopmyie
m m 2 2q1/2
ADy =[(Dy —=D,)"+(ADy) "7, (A1)

rme D? — D, =D,Dy(1 - My/M,), ipu yciosun, uto npesien odHapysxkenus npumeceil B matepuane CO

COB npu HcCeOBaHUSX He3HAYMM 10 cpaBHeHnio ¢ AD[', Ecii yCTaHOBJICHO, 4TO MOJEKYIISpHAs
Macca npucyrciByromux B CO mpumeceir M, He NpeBBIIIAET MOJEKYJISIPHYI0 Maccy OCHOBHOTO

KOMIIOHeHTa M, Oojee 4eM B 2 pa3a, TO 3HAYCHHC AD{)", %, He MPEBBINIACT PACCYMTAHHOIO IO

thopmye
ADJ' = [(100-D,)” + (ADo)1*, (A.2)

Pe3ynbraThl 3THX pacdeToB MPUBOIAT B MHCTPYKIUH 1Mo npuMeHeHwo ['CO.

A.3 Xpomarorpadusi Mo3BOISET ONPENCIATh COACpKaHUE KakJOW NMPHMECH B OTIACIBHOCTH, TaK
KaKk OCHOBaHa Ha pa3IUYUU B KOX(POHUIMEHTAX pPACHpE/Ce/cHHUsS BEIICCTB MEXAY IBYyMs (azamu.
Xpomarorpadusi TpHUMEHMMa JUIs  aTTeCTallMd OOJBIIMHCTBA OPraHMYecKUX BemiecTB (0o
Ta30)KUJIKOCTHAsL - JUIS JIETYYHX M TEPMUYECKH CTAOMJIBHBIX BEIIECTB, JHOO BBICOKOI(D(EKTUBHAS
JKMJIKOCTHasl) Kak HauOoyiee yHUBEPCAJbHBIH, BBICOKOYYBCTBHUTEIBHBI M CEIEKTHUBHBIH METOJ
aHau3a.

A.3.1 [Ina oOHapyxeHHUs Bcex mpumecei, npucyrcTyromux B Marepuaie CO COB, B komudecTBe,
MpEBBILIAIONIEM  HOPMHUpPOBaHHOE 3HadeHue mnorpemHoctd  arrectauuun  CO  COB, ero
XpoMaTorpaupyoT Ha HECKONBKHX (a3ax, ¢ YHHBEpPCANBHBIMH H CEICKTHBHBIMH ICTEKTOPAMH,
UCTIONB3Ysl JaHHBIC, OTHOCANIMECS K TEXHOJOTWH TIIONydeHHs BemiecTBa. Jlamee mpoBOIAT
WICHTU(HUKAIIMIO TPHUMECHBIX KOMIIOHCHTOB. Hambomee HameXHBIH MeTOJ WACHTHU(PHUKAINU -
XpOMaTOMacC-CIIEKTPOMETPHSL.

UyBCTBUTEIBHOCTh JAaHHBIX METOAOB MO3BOJIACT ONPEACIATH B OONBIIMHCTBE CITyYacB COACPIKaHUE
IprMeceil Ha ypOBHE COTBIX MOJEH MpoOlLeHTa W MeHee, T.e. Mpelen OOHapyXKeHus IMpuMeced B
OCHOBHOM HE€ TpEBBINMIAET 3TOTO ypoBHA M mpu artectaniud CO ¢ TOYHOCTBIO JO JECATHIX JONeH
MIPOIIEHTA €r0 3HAaYeHHE MOYKHO HE YUHUTHIBATb.

A.3.2 Tlocne uaeHTHUKAMU NmpuMeceil paspabareiBaror MBU ux conepxaHus B Marepuaie
artectryemoro CO COB. Te mpumecu, coaepkaHne KOTOPbIX HE3HAYUTENbHO (T.€. HE BIHUSAET Ha
3HaueHuss MX CO), MOXXHO He ompenensiTs. M3MepeHHus MpPOBOAAT B YCIOBHAX, 00ECICUMBAIOIINX
OTCYTCTBHE HMCKa)XCHUS IHKOB MPHUMECEH W XOpollee pas3lelieHHe WX MeXIy co0OW M ¢ OCHOBHBIM
BEIIIECTBOM.

I'panynpoBOYHYIO XapaKTepUCTHKY Xpomartorpada YCTaHABIMBAIOT U1 KKIOTO OIPEACISIEMOTo
KOMITOHEHTA, WCIIONB3ys IJISl 3TOTO TPagyHpOBOYHBIE PACTBOPHI (CMECH) NPHUMECHBIX KOMIIOHEHTOB
(mobprx  CO, peakTHBOB C YCTAHOBICHHOW YHCTOTOH, MOJETBHBIX BEMIECTB). B03MOXHO
WCIIOJIb30BaHUE TEOPETUIECKUX 3HAYCHUN TPaTyHPOBOYHBIX KO PHUIIHEHTOB.

A.3.3 Ilorpemuocts MBU conepkanus npumecelt XpoMaTorpaguuecKuM METOAOM ONPEHCIISIOT
pacYeTHO-IKCIIEPUMEHTAIBLHBIM crtocoOoM ¢ oreHkoi CII taxke pacdeTHbIM criocobom. K 0CHOBHBIM
cocrasstronM CII, kak mpaBMIIo, OTHOCAT:

- MIOTPEITHOCTh YCTAaHOBJICHHUS TPayHPOBOYHON XapaKTEPUCTHKH (OTIPEIEIICHIS TPa ynpOBOYHBIX
KO3 PHUIIMEHTOB), 3aBHCANIYI0O OT METOJa TpaayHpoBku mnpubopa wu morpemsoctn CO  wmm
aTTECTOBAaHHBIX CMECEH, UCIOIb3yEMBIX JUIsl 3TOTO;

- OTPEUTHOCTh, BHOCUMYIO MPOIEypOi MOATOTOBKY poOsl Matepuana CO COB mns ananm3a;

- TOTPELIHOCTh JI03MpPOBaHMs NpoOBl IpuW BBOjJE B xpomarorpad (i MeToja BHEIIHEH
TPajlyMpOBKH).

CyMMapHyI0 TOTpeUIHOCTh M3MEPEeHMH Iulolajeldl NHKOB NpH WCHpPaBHOM ammaparype u
OTCYTCTBUH METOIMYECKUX MOTPEITHOCTEH (0T HCKaKEHUS THKOB) PACCMATPUBAIOT KaK CIIy4aliHYIO.

A.3.4 Merponorudeckue xapakrepuctukn CO COB, aTrecTroBaHHOrO KOCBEHHBIM METOAOM C
ucnonb3oBanneM MBUW xpomartorpadudeckuM MeToioM, omnpenesssior mno ¢opmynam (3) u (4).
PesynbraThl 3ammCHIBAIOT, OCTaBIsAsA HE Oomee omHOM mudpsl mocie 3amaroi. OTHOCHTENbHAS
norpemHocte MBW conmepkanus npuMeceld XpomarorpadudecKuM METOJOM, Kak IIpaBWIO, HE
npesbimaer 20%, MOATOMY MOTpEmIHOCTh aTTecToBaHHOTO 3HaueHHss CO COB uymcToTOl HE MeHee



99%, ycTaHOBIICHHAsI KOCBEHHBIM METOAOM, He npesbimaeT 0,2%.
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