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KOJHYECTBEHHBIN XUMUYECKUN AHAJIA3 NIOYB

METOJIUKA BBIINOJIHEHUSI U3MEPEHUM

MACCOBOI KOHIIEHTPALIHM XJIOPHCTOr'O METHJIA,
BUHIJIXJIOPHUJIA, BUHIIAAEHXJIOPUIA, METIUIEHXJIOPHA,
XJIOPO®OPMA, YETBIPEXXJIOPHICTOI'O YIJIEPOJA,
1,2-TAXJIOPITAHA, BEH30JIA, TPUXJIOPITHIEHA,
1,1,2-TPUXJIOPITAHA, TOJIYOJIA, OPTO-KCHJIOJIA, CYMMAPHOI'O
COJEPKAHUSI META- M ITIAPA- KCIUIOJIOB
B TBEPJBIX M JKHIKHX OTXOMAX IIPOM3BOJACTBA 1 IIOTPEBJIEHUS],
OCAJIKAX, IIJIAMAX, AKTHBHOM HJIE, JOHHBIX OTJIOXKEHHSIX
TA30XPOMATOI'PAOHMYECKIM METOJAOM
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MeTO}IHKa AONYHICHA K NPHMEHEHHIO B cd)epe rocyfapCcTBEHHOr0 peryjiuposaHus

Homep B peecrpe arrecToBaHHBLIX MeToauk Penepanabroro nudgopmaunonnoro Gonga
no obecneyedmio eaAnHeTBa M3mepennii OP.1.31.2005.01755

MOCKBA 2002 r.

(uzpanne 2017 r.)


https://meganorm.ru/Index2/1/4293831/4293831717.htm
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Meromuka paccMoTpeHa H ONOOpeHa  HAyJHO-TEXHHYCCKMM coBeToM OPI'Y
«®DelepabHbIH IEHTP aHAIN3a W OLIEHKH TeXxHoreHHOTo BozxeHcTBud (PI'Y «PLIAO»).
TIpoTokon sacegaunss HTC ®I'Y «®PIAO» ot 15 aBrycra 2005r.

Jupextop & I''M.IlgetxoB

Metonuka arrecropaHa PelepanbHbiM ['0CyAapCTBEHHBIM YHUTAPHBIM IIPEIIPHS-
THEM «BCcepoccHiCKuil HaydHO-UCCIEA0BATENbCKIH HHCTUTYT METPOJIOTHUSCKOR CITy OB
(®I'VIT «BHUMMC»). Ceupetensctso o6 arrectanmy Ne 18-05 o 28 mapra 2005 roaa.

Metoauka BHeceHa B PenepanbHbiii HHQOPMALMOHHEIL GOHA N0 00ecneyeHHIo
€IMHCTBa U3MEpEeHu.

PerucTpallMOHHBIE KOJ METOAMKH B peectpe PefepansHoro nHGOpManOHHOTO
donpa mo obecreuenuio efuHCTRa M3Mepenuit OP.1.31.2005.017585.

AxtyanmsuposasHoe n3nanue 20171, ¢ usmenenusMu Nel, B3ameH u3manus 2005r.
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1 HASHAYEHHE 1 OBJIACTHh IPUMEHEHHW S

Hacrosmas Meromuka NpefHa3sHaueHa s BBITOJHCHUS H3MEPEHUH CoJepiKaHUs
xjgopucroro Metuna (XM), Bunmixiopupa (BX), Bummwmmpenxmopupa (BIAX), meru-
nenxnopuna (MX), xnopodopma (XJI®), uernipexxmopucrore yriepoga (UXV), 1,2-
nuxnopatana (JIXD), Gemsonma (B3), Tpuxmopsrmaena (TXDen), 1,1,2-rpuxiopsraa
(TXD3an), tonyona (TJI), opro-kcunona (0-KC), cyMMapHOTO cozepkaHusl MeTa- ¥ Iapa-
kcwnonoB (M,1-KC) B TBEPABIX ¥ XUIKAX OTXOJAX POU3BOACTBA ¥ MOTpeGIeHNsA, OcanKax,
1IUTaMax, aKTUBHOM MJI€ OYHCTHBIX COODYXKEHHH, JOHHBIX OTJIOXKEHUSIX NPUPOJHBIX U HC-
KYCCTBEHHO CO3JAHHBIX BOZOEMOB ra30XpoMaTorpadMuecKuM METOHOM.

Jluanason m3MepeHmil 1o KaxuoMy komrorenty (0,05 — 100) mua™! (Mr/kr) cyxoro
pemectsa win (0,05 — 100) mr/nm® BraxHOTO OCAMKA, [ITAMA OUHCTHEIX COOpYXKEHHH.

2 METPOJIOTHYECKHE XAPAKTEPUCTHUKH
Ilpu cobmopmeHuy BceX pEINaMEHTHPOBAaHHBIX YCJIOBMIl M NpPOBENEHHH aHanu3a B
TOYHOM COOTBETCTBHU C METOJHUKOH IOTPeIHOCTh (M e COCTaBIoLIKe) pe3yabTaToB H3-
MepeHHi! He NIPeBHIIA0T 3HaUueHHH, IpUBeIeHHBIX B Tabnuue 1.
Tabmuna 1 — MeTponoruieckue XapakTepUCTHKY

TokasaTenh N0~ | rokasarens oc-
[Tnanzzon wmepe- Tlokasaresnsb ToU- BTOPAEMOCTH TPOM3BOAMMOCTH
HRft comepxanus HoCTH (IPAKHULI | (OTHOCHTEASHOS | (oTHOGHTEABHOE Tpegen nosTO-
Aep OTHOCHTENEHOH Cpe/IHeKBaapa- cpeaHeksapa- o
Komrnoneunr KOMIIOHEHTa, pAemocTy, 1, %,
Mﬂl‘f’ <Mr/Kl") HOTPEUJHOCTM) THYECKOC OTKJIO- THYECKOE OTKNO- P=0.95. n=2
U £5, %, HEHHE NOBTOps- | HEHHe Bocpo- T
npu P=0,95 €MOCTH), UIBOJMMOCTH),
o, % or, %

Ot 0,05 10 2,5 BRI 24 6 12 17
BHHHIHACHXNIOPHA

Cg. 2,5 no 100 Bk, 20 5 9 14

Or 0,05 o 3,0 Brn. 20 7 9 19
Benson

Cs. 3,0 no 100 sy, 15 5 7 14

070,05 o 20 BRI 24 6 12 17
Bunuaxsiopui

Cs. 20 no 100 e, 20 5,5 9 15

Ot 0,05 10 2,5 BKIL 21 7 9,5 19
1,2-pnxnopatat

Cs. 2,5 no 100 i 15 6 7 17

070,05 no 5 BrA. 20 6,5 9 18
o-Kciuton

Cs. 5,0 no 100 Brn. 15 5 7 14
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Tabauua 1 ( mpopomkenue)

okasatens no-

Iokazarens Boc-

Toxazarens ToY- BTOPAEMOCTH n
_ POM3BOAUMOCTH
Iﬁxﬁﬁiﬁpﬁ:ﬁ: HoCTH (PAHHLSL | (OTHOCHTEALHOE | (oTsocHTemLHOS pegen nosTo
KoMnoHeHT KOMJIOHEHT, OTHOCWTCILHOR | - CpeAHeKBalpa- CPeaHeKBApa- psemocTy, I, %,
M (Mr/kr), norpem?ocm) THHCKO® OTICNO- | THHECKOE OTKIO- | 0.95. n=2
(Mr/nm®) 8, %, HeHue NoBTOpg- | HEHHE BOCTIpO-
npu P=0,95 eMocTH), H3BOAUMOCTH),
o, % ok, %

070,05 110 5 BKA. 20 6,5 9 18
M-, 11- Keustoist

Cs. 5,0 no 100 Bka. 15 5 7 14

010,05 10 2,5 BK1. 25 8 12 22
MeTu XA0pUCTBIA

Cg. 2,5 ne 100 Bxu1, 20 7 9 19

010,05 10 6 8K 20 7 9 19
MeTuneHxnopun

Cs. 6,0 0 100 i, 15 6 7 17

Ot 0,05 10 2,0 BxL. 20 9 10 25
Tonyon

Cs. 2,0 no 100 Bxn, 15 5 7 14

010,05 20 20 BKL. 20 7 9 19
Tpuxnopatunen

Cs. 20 no 100 Bk 15 5 7 14

010,05 10 2,5 8K, 20 6 9 17
TpHxnopaTan

Cs. 2,5 no 100 Bt 15 5 7 14
Yrnepoa 4eThIpex- 070,05 20 10 B, 20 6 93 17
XnopucTLI Cs. 10 10 100 B, 15 5 7 14

Or 0,05 10 2,5 Bra. 20 6 9,5 17
Xnopodopm —

Cg. 2,5 no 100 BxJ. 15 5 7 14

3 TPEBOBAHUS K CPEJACTBAM H3MEPEHWI, BCIOMOTATEJIbHOMY
OBOPYJOBAHUIO, TOCYJE, PEAKTHUBAM U MATEPUAJIAM
3.1 Cpencraa usmepeHuii
3.1.1 TasoBelii xpomartorpad ¢ IUIaMCHHO-MOHU3AIMOHHEIM HETEKTOPOM IO
['OCT 26703-93 ¢ xpomarorpaguueckoil KOnoHKOH MIHMHOM 3 M, BH. IMaMeTPOM
3 MM (WTH C KaUIApHOM KonoHKol mmuHoH 30-50 M).
3.1.2 Becwl naGopartopHble ¢ HauboneuM mpepenoM Bsisewmsanus 210 r
nmo I'OCT OIML R 76-1-2011.
3.1.3 Cexynnmomep (Hanpumep, "Arat") mo TY 25-1819. 0021-90.

3.1.4 Jlumeiika wu3MepHTENbHAs MeTAUIMYECKAs C LeHOH neneHus 1

no OCT 427-75.
3.1.5 TepmomeTp MUAKOCTHOMN CTEKISHHBIN JabopaTopHeit (Hampumep, TJT - 4)
no 'OCT 28498-90,
3.1.6 L1Inpuie! MeJMIMHCKHE BMECTHMOCTEIO 1, 2, 5 cM® (Hanpumep, «Pexopay).

3.1.7 MukpommnpHIE! BMecTHMOCTERO 10 MM® (Hampumep, MILI-10).

4

MM
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3.1.8 MEKpOUIIPHIIE BMECTUMOCTEIO 1 MM (Hampumep, TA3OXPOM).

3.1.9 Kon6s1 MepHEIe 1-25-2, 1-50-2, 1-100-2, 1-1000-2mo0 'OCT 1770-74.

3.1.10 Ilunetku ¢ oguoi ormerkoii 1-2-1, 1-2-5, 1-2-25 moI"OCT 29169-91.

3.1.11 TIlumetxkm rpamyuposamnsre 1-2-2-0,5, 1-2-2-1, 1-2-2-5, 1-2-2-25
no I'OCT 29227-91.

3.1.12 Hunusgps: mepasie 1-25-2, 1-100-2 o 'OCT 1770-74.

3.1.13 I'CO cocTapa opranu4ecKux coeHHeHHi

3.1.13.1 I'CO 7141-95 coctara GeH301a ¢ MONApHOH noineit Gersona ot 99,30 no 99,98
% , abCoNMOTHAs IOTPEINHOCTE aTTecToBanHoro 3Havenust + 0,20 % npu P=0,95.

3.1.13.2 I'"CO 7332-96 cocraBa 1,2-muxnopaTana ¢ MOJIIPHOH ponel 1,2-auxiopsTaHa
oT 99,60 no 99,98 %, abcomoTHAs MOrPENIHOCT: ATTeCTOBaHHOro 3HaueHus * 0,08 %
npu P=0,95.

3.1.13.3 T'CO 7814-2000 cocrapa Tomyona ¢ MaccoBoif moneit Tomyona ot 99,70 mo
100,00 %, abconoTHAs MOrPENIHOCTD aTTECTOBaHHOrO 3HayeHusa + 0,3 % npu P=0,95.

3.1.13.4 TCO 7288-96 cocraBa xmopodopma ¢ MoNspHO! jponeit xiopopopma OT
99,70 mo 99,98 % , abcomoTHas MOTPEIIHOCTh aTTecTOBaHHOro 3HaueHus: + 0,06 % mpu
P=0,95.

3.1.13.5 T'CO 7213-95 cocraBa 4eTHIPEXXJIOPUCTOrO YIMIEpoaa ¢ MOJISIpHOH Aonei ye-
TBHIpEXXJIoOpHCTOro yriiepona ot 99,80 no 99,98 % , abcomoTHas MOrpeNIHOCT — aTTecTo-
BaHHoro 3HaueHus + 0,04 % npu P=0,95.

3.1.14 COII n AO cocraBa opraHM4ecKHX coeAHHEeHHH

3.1.14.1 COII cocraBa 0-KCHIONa ¢ MAacCOBOM JojieH o-kcutona 99,5 % , aGcomoT-
Hasl TIOTPeIlHOCTE  aTTecToBaHHOrO 3HadeHud = 0,1 % mpu P=0,95
(uanpumep, COIT 0020-02 CTX).

3.1.14.2 COII cocTaBa I-KCUIoja ¢ MacCoBoil noseit n-xewitona 99,7 % , abcomor-
Has TMOrpeIrHocTh  arrecToBanHoro 3HadeHus + 0,1 % upu P=0,95 (ranpumep, COIl
0022-03 CTX).

3.1.14.3 COII cocTaBa M-KCHIIOJIA ¢ MacCcoOBOH xoirel M-kcunona 99,7 % , abcomor-
Hast TOTPEIIHOCT aTTecToBaHHoro sHayeHusa = 0,1 % mpu P=0,95 (manpumep, COIT 0015-
03 CTX).

3.1.14.4 COQII cocraga TpUXJIOPITHIEHA C MaccoBoit noneil TpuxnopatuieHa 99,9 %
, A0CONIIOTHAS [TOIPEILHOCTE  aTTecTOBaHHOro 3HaveHus + 0,1 % mpu P=0,95 (nanpumep,
COIT 0038-03 CTX).

3.1.14.5 COIT cocraBa MeTHIEHXJOPHJA C MaccoBoil  moyiell MeTuieHxaopupaa
99,9 % , abGcomnoTHas IOTPELIHOCTE  arTecToBayHoro 3Hadenus +0,1 % mpu P=0,95
(manpumep, COIT 0017-03 CTX).

3.1.14.6 AO 1,1,2-TpuxiopataH, ¢ COAEpPXaHHEM OCHOBHOIO BEIICCTBA HE MCHEE
99,0 % .

3.2 BenomoraresibHOe 000pyqoBaHHe H NOCYAA
3.2.1 Bakyymusiii Hacoc (Hanpumep, BH-5 nnu BH-3) no TVY 26-06-459-69.

5
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3.2.2 CymmnpHbli mKad ¢ TepMOPEryIaTopoM u TepmoMeTpoM (Hanpumep, LICC niu
CHOJI) nmo TY 64-1-909-80, nospomsomuit IOANEp)XKHBATE TEMIEpaTypy Harpesa
(105+2) °C.

3.2.3 CrpyOuMHEI 4714 32XHuMa NpoBGOK (IIaKoHOB,

3.2.4 CrexnsuHbIe (DaKOHBI IPOU3BOJBHON KOHCTPYKLMK ¢ NpoOKamu, He ancopbu-
PYIOIIHMH XJIOpOPTaHHWYeCKHe M apoMaTH4eckHe coexuHenus (iuGo ¢ npobxamu, saum-
IEHHBIMA TeIIOHOBOH NieHTol), BMecTEMocThio 10, 100 cm?,

3.2.5 EMKOCTH CTEKIIsHHBIE I 0TO0pa M XpaHeHHs po6, BMECTHMOCTBIO 1-2 iM>,

3.2.6 Konba xorndeckas Ku -1-250-34 TXC no I'OCT 25336-82.

3.3 PeakTuBBI H MaTepHAJIbI

3.3.1 Aueton xBamuduxanuu "4.a.a." mo FOCT 2603-79.

3.3.2 BuHMIXJIOPHI C COJEpPXAaHHEM OCHOBHOrO BellecTBa He MeHee 99,94%  mo
TV 6-01-14-90.

3.3.3 BuHHUNHAEHXIIOPUA C COIEpKaHHEM OCHOBHOTO BelllecTBa He MeHee 99,94% no
TV 6-01-19-90.

3.3.4 Bosayx cxarsii mo I'OCT 17433-80.

3.3.5 Bonopox (unu cucrema I'BY, CAM, «BojieHb» UK aHAJIOTHYHBIE), OYHLLIEHHBIH
i nutanus JIATT, quctora He Meree 98 % mo 'OCT 3022-80.

3.3.6 Boaa mucrmmnuposanHsas no 'OCT 6709-72.

3.3.7 Tenuit mo TY 51-490-80 (unu asor).

3.3.8 I'excan xBanu¢ukamuu "v.g.a." mo TY 2631-003-05807999-98.

3.3.9 Hatpuit xnopucrsiii no I'OCT 4233-77.

3.3.10 Xnopodopm xsamacdukamuy "4.4.a" mo FOCT 20015-88.

3.3.11 HenoxswxHast xwuakas dasa @C-16 .

3.3.12 Xpomaron N-AW-DMCS,tBepasiit Hocutens, Gp. (0,16 — 0,20) Mm.

3.3.13 Crexnorara o 'OCT 4640-93.

Ipumeuanus

1. JlommyckxaeTcsi MpUMEHEHHE JPYTHX CPEACTB M3MEPEHMH YTBEPXHACHHOTO THNA (B T.4. MCIIOIB30~
Bars s3aveH ['CO ofpasiipl «1is XxpoMaTorpadyuy ¢ coaepKaHueM OCHOBHOTO BellecTa He meHee 99,0
%), BCIIOMOraTenbHOro 0OopyOBaHNs, TIOCYABI, PEAKTHBOB K MaTCpHayoB (B T.4. HMIIOPTHBIX ), METPOJIO~
THYECKHUE H TEXHUYECKHE XapaKTCPHCTHKH KOTOPBIX HE XYK€ YKa3aHHBIX BEINIE M 00ecneunBaloT HOPMH-
PyeMy10 TOUHOCTb H3MEPEHHH.

2. Cpencrea H3MepEHNH TOMKHBI OBITH MOBEPEHE! B YCTAHOBJICHHOM MOPSAKE.

4 METOJX U3SMEPEHUI

Meton usMepeHuit - xpomarorpapudeckuit. CyIHOCTE METO/A 3aK/II0YaeTcs B TEp~
MozAecopOIMH IPEMECHBIX KOMIIOHEHTOB U3 aHalH3upyeMoro obpasna ocaika B 3aMKHY-
ToM 0fBeMe, IMOCIEAYIOIEeM ra30XpoMaTorpaguueckoM pasjielleHHnH KOMIIOHEHTOB Iapo-
Bo#1 (azbl Ha KoJoHKe coneprxalell B kauectBe HOXK cunnkonosoe macio ®C - 16, nerex-
THPOBAHHH XpOMaTOrpaduuecKux [IHKOB INIAMEHHO-HOHU3ALUOHHEM AeTextopoM (JIVTT),
C PacueTOM KOHLEHTPALMH KaXkI0ro H3 KOMIIOHEHTOB METOAOM abCONIOTHO IpalypoBKH.

[Tpumeyanue - Jlonyckaercs, B 3aBHCHMOCTH OT KOHKPETHOIO COCTaBa 0GBEKTOB aHanu3a, s pas-
JIeSIeHMs BCEX KOMIIOHEHTOB (11.1) HClI0ip30BaTh ABa XpoMaTorpada, OMUH U3 KOTOPHIX 00ecrequBaeT pas-



Usnanue 2017 1. IIHA @ 16.2.2:2.3:3.26-02

nenerne “nérkux”’(mo 1,2-JIXO,BKIOMHTENBHO), B BapHaHTE PCajM3alliH ra3oBOoH cxeMbl ¢ oGpaTHOH
NPOLYBKOH, 3KCIUIYaTaIHMIO 3aloHEHHBIX TeM xe copbeHToM (@C-16 Ha XxpoMaToHE) KONMOHOK ((hopKo-
JIOHKH H pa3JienuTeNbHo# KomoHKH) pu Hu3kuX (30-35 °C) u cbpoc “Tshxenblx” KOMIOHEHTOB uepes JH-
Hu10 00paTHOH MPOMYBKH, a BTopoil - 3hdexTHBHOE pasjeneHue “THKENBIX” KOMIOHEHTOB Ipob mpu 6o-
nee Beicokux Temmneparypax (100-110 °C) Ha xonoHke, 3anonHeHOH TeM e COPOSHTOM.

5 TPEBOBAHUS BE3OITACHOCTH

5.1 Ilpu BRIMONHEHNHN aHANN30B cobmoaatoT TpeboBanus He30macHoCTH pH paboTe ¢
xumuyeckumu peaktusamu o I'OCT 12.1.007-76.

5.2 Ilpu paboTe ¢ 3neKTpoycTaHOBKaMH HeOOXOAUMO COOIIIOAAThH IIpaBHiIa 3JEKTPO-
6ezonmacHocty o 'OCT P 12.1.019-2009.

5.3 TlomMemennsa nabopaTopu IOKHO COOTBETCTBOBATH TPeOOBAHUAM MOXKAPHOH
6ezomacHocty o I'OCT 12.1.004-91 u umers cpeactsa moxapotymenus no ['OCT
12.4.009-83.

5.4 Mcnoneuteny KomKHB! OBITH IIPOMHCTPYKTHPOBAHEL O Mepax 0e30macHOCTH B Co-
OTBETCTBHHM C MHCTPYKIMAMY, NpHUIaraeMbiMi K mpubopam. Opranuzanus o0yueHus pado-
Taronux GesonacHocTH TpyxAa nposojutes no F'OCT 12.0.004-15.

5.5 Tlomerienne abopaTOpUH HOIDKHO OBITH 000PYAOBAHO PUTOYHO-BBITSKHON BEH-
tuisipet. Comepxanue BpeAHBIX BEILECTB B BO3MyXe pabodell 30HBI He NOIDKHO IPEBHI-
maTh J0nycTuMeIx 3Hadenu# no I'OCT 12.1.005-08.

5.6 Tlpu BhITONHEHMH H3MepeHuit cobmiofaroT mpasmna II6 03-576-03 «[Ipasuna
ycTpoiicTBa M 6e30IIacHOM 9KCIUTyaTalud COCyJ0B, pabOTAIOMNX 110 JaBJICHHEM» U Tpe-
GoBanus 6e30MTACHOCTH, H3JOKESHHBIE B TEXHUYECKOM ONIMCAHUH XpoMartorpada.

6 TPEBOBAHUS K KBAJIM®HUKAIIUH OIIEPATOPOB

6.1 K BBITIONHEHHIO H3MepeHuH U 06paboTke UX Pe3yJIbTaTOB JOMYCKAIOT Celyain-
CTOB, HMEIOIMX BBICIee MM CpefHee ClelyaribHoe XMMHYEeCKoe 00pa3oBaHUe WY OMBIT
paboThl B XUMHUUECKO# J1abopaTopuH, NPOILEALINX COOTBETCTBYIOIIMH UHCTPYKTaX, OCBO-
MBIIMX METOJ B NIpOLiEcCe TPEHUPOBKH.

6.2 MoHTax ¥ TexHH4eckoe o0CIy)XXuBaHue xpomarorpada ocyliecTBIMIOT CleLHa-
TMCTHI, MMelolue kparudHuKanuio He Hike ciecaps KHIT mo obcmyxuBaHHIO XpoMaTo-
rpaduyeckoro obopynopanus, u6o NHIA, OCYIIECTBIAIONIME SKCILTYATALMIO XpOMAaTOrpa-
¢a 10 faHHOI METO/THKE.

7 TPEBOBAHUS K YCJIOBUAM U3MEPEHMIA
VenoBusl OKpyKatollei cpefibl, MPH KOTOPBIX ofecreuuBaeTcs yCTaHOBIEHHAs TOY-
HOCTb U3MEpEHUi, CleIyIoLye:

aTMocepHOe nasnenue, klla (84 -106);
(mm pr.cT.) (730 - 780);
TeMIleparypa Bo3zxyxa, °C (20 £ 5);
OTHOCHTeJIFHAS BJIAXHOCTH BO3AyXa He Oornee 80%;
HaNpsHKeHHe THTaHus 3TeKTpoceTH, B (220:2);
4yacToTa NepeMeHHoro Toka, I’y (50=£1).
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D¢dexTHBHOCTE XpoMarorpaduyeckoll CHCTEeMBl HOIDKHA OfecreunBaTh 3HAYCHHE
xputepHns pasnenenus napsl MX-X® ne meree 0,8 (py cOOTHOIEHUIX KOHIEHTPALINI He
menee 0,1 u ve Gonee 10).

8 IOATOTOBKA K BBINIOJIHEHHIO N3MEPEHHM

8.1 IToaroroBKa KOJIOHOK

8.1.1 Hpurorosaenne copbenTa

B rmauxoit MBU B xauectBe copbeHra HCHOJNB3YIOT HENOABIXHYIO ¢azy OC-16
(TpuGTOPIPOMHICHINKOHOBOE Maclo), HaHecE€HHoe Ha xpomaroH N-AW-IIMCS (0,16 —
0,2 mm) B xonuuecTBe (15 £ 3) % ot Maccer HocuTes.,

Bsgewmpartot {100+ 5) cM® HocuTens 1 HOMEIAIOT ero B GapGOpoBYIO YAIIKY.

Hapecky ®C-16 (~15% oOT Macchl XpOMaTOHa,) KOJMYECTBEHHO PaCTBOPSIOT NP
KOMHATHO# Temiepatype B 300+10 cm® xiopdopMa ¥ 3anMBaroT 3THM pacTBOPOM HOCH-
Telb.

V Iangior pacTBOpHTENS, HoMecTHR $apopoByIO YallKy Ha BOISHYIO O2HIO.

JocymmBaroT copGeHT NMpyU KOMHATHOM TemIlepaType B TeueHHe 12 4acoB, a 3aTeM
nput (35+5)°C B cymmnpHOM 1Kady B TedeHHe 2 9acoB. 'OTOBBIH COpOCHT moKkeH GBITH
OJHOPOIHBIM U CHITYHUM.

8.1.2 3anoaHenue 1 KOHAMIIHOHUPOBAHKE KOJOHOK

JBe mycTsle XpoMaTorpaduyeckue KOJIOHKH JUIMHOM 3 M IPOMBIBAIOT MOCIEHOBa~
TEJBHO FeKCaHOM, XIopodopMoM, antetoHoM. Kaxmoro pactBopureins 6epyt o (150 ~ 200)
cM’. TIpOMEITEIE KOJIOHKU BBHICYIIHBAIOT B TeUeHMe | Yaca B TOKE MHEPTHOTO I'a3a IIPH TeM-
neparype (100 - 150)°C. 3anonHIIOT KOJOHKH TIPUTOTOBIICHHBIM COPOEHTOM, MCIIONB3YS
[IpY 3TOM BaKyyMHBIH Hacoc W BuOpatop. KOHIEI KONIOHOK 3aKpsiBaioT cTexiosartoif. Ko-
JIOHKH YCTaHaBJIMBAIOT B XpOMaTorpad, U, He NOACOSHAHHAN K HCTEKTOPY, KOHIUUUOHHPY-
10T B TeyeHue (8 — 10) uacos npu Temmeparype (130 £ 5)°C mpu ckopoctu raza-HOCHTENS
(40 - 50) cv*/mun.

8.2 YcraHoBaeHHe paGoyero peskuma Xxpomartorpagda
Xpomarorpad BEIBOAAT Ha PEKKMM B COOTBETCTBHHM C HHCTPYKIHeH ITO 9KCIIyaTallly
Pe)xumHBIE NapaMeTpsl:

Temneparypa:
TepMocTaT KOJIOHOK B5£5)°C
Hcnaputens 200£5)°C
Jerextop (160 £ 5)°C
Pacxonst:
T"a3-HoCHTENb (30 £ 5) em*/mun
Bonopon (30 £ 5) cM¥/mun
Boznyx (280 £ 30) cm’/muH
CKropocTh OBKEHUS TUarpaMMHOM JIEHTEI (240 - 720) Mmm/uac

(TIpH HCTIONB30BAHMH CAMOIIHIIYLIHX BTOPUUHBIX IIPHOOPOB)

8
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ITpumeyanus

1 lommyckaerca paboTa Kak ¢ ofHOH XxpoMaTorpaduueckod KONOHKOM, Tak 1 ¢ aByms (nuddepen-
uuanpHas cxema monkmouenus JIUIT). Jlpe kononxu (auddepeHmanbHy0 CXeMY) NpeanouTHTeNbHES
HCIIONBE30BATE, €C/H TP paboTe ¢ ONHON KOJNOHKOM HE yhaeTcs MOJY4HTh YOTOHUYHBOH HYJNECBOH JIMHUM
(apeiid) Ha mKane MAKCHMMaIbHOH YyBCTBUTENBHOCTH.

2 Pacxonp! ra3oB, coOTBeTCIBYIONME paGoTe xpoMarorpada B pexuMe MAKCUMAaIbHON YYBCTBH-
TEJLHOCTH JUIS KOKIAOTO KOHKPETHOrO dK3eMINIIpa Ipubopa, NogbupaioT BapbHPOBAHHEM WX BEJHYHH B
JUana3oHax peXKMMHBIX IapaMeTpoB.

8.3 I'panynposka xpomarorpada

Jns rpalyHpOBKH HCHONB3YIOT MHOTOKOMIIOHEHTHBIE PajlyHpPOBOYHBIE CMECH, CO-
nepxkaimpe MX, XJI®, UXY, OX3, TXDBen, TXDan, TJ, KC, B3, or 0,02 mr/nv® no
100 Mr/nm® KaXaoro KOMITOHEHTa, I'pafyHpOBKY BEINONHAIOT, HOCHEA0BATEbHO AHATH3Y-
pys npoOsl, otobpaHHBIe U3 MapoBOH (askl HaJ BOJHEIMH PACTBOPaMH C Pa3iWYHBIM CO-
JepKaHHeM aHaIHU3HPYeMbIX KOMIIOHEHTOB. Ilo pesymbraTaM H3MepeHHH pacCUHTBIBAIOT
K03 GUIUEHTEI TPONOPLHOHANBHOCTH (IPafyupOBOYHEIE KO3DOUITUEHTEI).

8.3.1 IlpuroToBaenne rpayHpoBOYHbIX cMecei

8.3.1.1 IlpuroToBaeHne pacTBOpa OPraHHYSCKHX COCAMHEHHH

PactBop rotosT n3 'CO Uiy YKCTHIX KOMITOHEHTOB, aTTECTOBAHHBIX B YCTAHOBJIEH-
HOM TOpsiliKe, CIeAYIOIUM 00pa3oM,

B MepHyIo KOGy BMECTHMOCTBIO 25 ¢M® BHOCST HaBECKY KCHJIONA (JIIOGOTO M3 KCH-
nonoB) maccoit (2,0 = 0,3) r. Maccy KC (my) onpenensior o pasHOCTH Mace MycToH Koil-
051 M KOJOBI C HaBeCKOH. Pe3ynbTaTl B3BEIIMBAHKS 3aMIHCBIBAIOT A0 YETBEPTOrO 3HAKa IIo-
cre 3anaToil. B oty xe konly BHOCAT mociegoBarensHo takue xe HaBecku TJI, TXJena,
TXDana, 1XO, UXV, XJI®, b3, nosropss npeAsAyLe OIepalldy U ONpexeNsis COOTBET-
CTBYIOIIME HaBecKH M. J{OBOAST MOJNYUEHHBIH pacTBOp O METKM METHIICHXIOPHIOM,
OTIPENETNSIIOT HaBECKyY Myx U TIIATEIBHO MepeMellNBaioT OMyYeHHBIH pacTBop. PaccuuTH-
BAIOT COZEpIKaHNe KaXAOTo KOMIIOHEHTa B TIONyYeHHOM pacTBope, Xi, Mr/Mm®

X, =0,04-m, ¢y

A€ m; — Macca i-ro KOMIOHEHTa, MT.
[IpuroToBNIEeHHBIH pacTBOP XPaHAT B IepMETHUHON Tape IIpH TeMIlepaType He BEILIE
10°C. Cpok xpanenus He Hosee 1 Mecsna.

8.3.1.2 IlpuroroBnenue paGouux rpagyHpoBoOUHbIX cMecei

Jis MpHroTOBIEHUS I'PaLyHpPOBOYHBIX CMECeH B MepHEIE KOJNOLI BMECTHMOCTBIO 1
IM® HANONOBMHY 3AIONHEHHBIE MCTHLTMPOBAHHOU BOMOH  MOCHEHOBATENLHO BBOAST
muxpownpuuem 0,2; 0.5, 1.0, 1.5, 2.0, 5.0, 10.0, 25.0, 35.0, 70.0 mm® pacTBOpa oprannye-
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CKMX COeIMHEeHHH, MPHUTrOTOBASHHOro no m.8.4.1., TINATENFHO NEepeMelIUBaloT U SOBOAST
IO METKH JUCTHINIEPOBaHHOH BOJOM.

PaccyuThIBaIOT s KaXxno# j-oif cmecu (NeNel-10) comeprxanue xaxmoro i-ro kom-
nouenta, Cij, (Mr/om3) mo popmyie

Cij = Xij,' Vj (2)

rae: X; - comepKanue |-ro KOMIIOHEHTA B HCXOHOM CMeCH OPTaHMYEeCKHX COSIMHEHHI, MI/MM;
V; — o0BeM OpraHndecKodl CMecH, BBSASHHO NpH IIPHTOTOBIEHHN BOAHOM j-0if rpamynpo-
BOYHOH CMECH, MM3;

Ipumeuanne - IIpy mpUroTOBIECHMH IPafyYHPOBOYHBIX CMeceH HCIOMB3YIOT 00ECKUCIOPOKEHHYIO
BOJlY, KOTOPYIO TOTOBSIT CIIEAYIOIIUM 06pasom:
k 1 1v® GuaucTTMpoBaHO# BOIE], IPOKUNTYEHHOH B TeveHue | yaca, ¢ 0IHOBPEMEHHEIM 6apGOTHpOBA-
HHeM yepe3 Hee MHEPTHOTO raza (a30T MM renmii) co cxopocTsio (100 — 150) em?/mun, nobapnsior SO r
XJIOpH/a HATPHs, NPEJBaPHTEIBHO MPOKAIEHHOro B TeueHne 4 gacos npH Temnepatype 400°C. Obeckuc-
JAOPOMKEHHYIO BOLY XpaHAT He Gonee 10 nHel B repMeTHYHOU Hocyae ¢ MpUILTHGOBAaHHOK TpoOKoii.

8.3.2 IlpoBeaenue rpaAyupoBKH XpomaTorpada

8.3.2.1 BriBozaT xpomaToropacd Ha pEXHM.

8.3.2.2 BHocaT B CTeK/IAHHBIA ¢nakoH BmectuMocThio (10 + 0,2) cM® nunerxoit
(5+ 0,1) c™® BomHOM rpamyupoBouHOii cMeck N 1 (C MEHUMAJIBLHEIM COJEPXKAHUEM OpPraHH-
"ecKHX coemuHeHuit, Vi, = 0,2 Mm>). OJIaKOH 3aKpHIBAIOT NPOOKOH, 3aKUMAlOT B CTPY6-
IHHY.

8.3.2.3 VcranaenuparoT ¢uiaxoH ¢ mpoGoil B TepMocTar (CyWIMIBHBIA mikad) Opu
temneparype (100 + 3) °C ua (15 £ 0,5) munyT.

8.3.2.4 UssnekaroT GuakoH u3 TepMocTata (CyIbHOro mKada) # oTOMparT Meau-
npECKUM mmpuieM 1 cm® napoBoit hassl (0T60p napoBoii hasbl IPOBOAAT CTPOTO M3 OJHOM
TOYKH - cepe/ivHa (iakoHa 1 1 cM Hag BogHOH (a3oit).

8.3.2.5 Beogst oro6panHbIit o6pazern naporoii $askl B HCIIapHUTeNh XpoMaTorpada.

8.3.2.6 Ilop6upast KO3 PUIHEHT NeNSHNUs] yCHINTeNs], PErHCTPUPYIOT BEICOTHI ITHKOB
KOMIOHEHTOB (OPHEHTHPOBOYHEIE 3HAYCHUSI OTHOCHTEIBHBIX BPEMEH YAEPKUBAaHHS Ipes-
ctaBnens! B [puwioxenun A).

8.3.2.7 V3MepsttoT BBICOTHI IIMKOB KaXZOro KOMIIOHEHTAa M IPUBOJAT HX K IIKaje
MaKCHMAJILHOH YyBCTBUTEJILHOCTH.

8.3.2.8 IloBropsitoT onepauuy 1o 8.3.2.2 - 8.3.2.7.

8.3.2.9 Haxoqst cpefnee 3Ha4YeHNe BBHICOTHI ITHKA KaXOro U3 KOMIIOHEHTOB, IIOJy-
YEeHHOe W3 [BYX onpezneneHui, hyj. Eciu oTHOCHTENBHOE pacXOXIEHHE MEXIY BLICOTaAMH
IIMKOB JI060T0 U3 KOMIOHEHTOB IIPEBBIIIACT TONOBHHY 3HAYEHHS NIPEAeIIa [IOBTOPAEMOCTH,
r, %, (tabm. 1), u3aMepeHust HoBTOPAIOT. Ecnu mocne NOBTOpeHHs onepauuid no 8.3.2.2 -
8.3.2.7 oTHOCHUTENBHBIE PAaCXOXICHUS MeXIY ABYMs NapajllleNbHLIMU OIpejeNleHUIMH
npeseliiaoT 0,5r  [POBOASAT IPOBEPKY HCTIPABHOCTH XpOMATOrpada B COOTBETCTBUU C
TEXHHUYECKUM ONHCAHUEM U IPABHIBHOCTH IIPOBSACHHS H3IMEPEHUH B COOTBETCTBHH C JaH-
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Ho#t MBH. B cimyuae ycTaHOBIEHHSA HEUCHPaBHOCTH IPOBOIATCSA PEIVIAMEHTHBIE PEMOHT-
Hble paboTEhI, TIoCiIe Yero MOBTOPSIOT oneparwy 1o 8.3.2.2 - 8.3.2.7.

8.3.2.10 TlosropsoT onepanuu 1o 8.3.2.2 - 8.3.2.9, ucnone3ys BCe rpalynpoBO1HLIC
CMECH,

8.3.3 Pacuer rpanyHpoBO4HbIX KO3 HIHEHTOB
3HaueHUs TPaXyHpOBOUHEIX KO3(hduumenToB, K, Mr/am® MM, Ayl Kaxa0ro i-ro Kom-
IIOHEHTA PACCUHTHIBAIOT METOXOM HaHMEHBIIHX KBaApaToB 10 hopMyie

n

ch'hu‘

K =2 3)

2h

n
J=l

rae Cij — copepxanue i-ro KOMIIOHeHTa B j-oi cmecH ( 8.3.1.2.6), Mr/o’;

hij -cpennee 3Ha4eHMe BHICOTEI ITHKA 1-TO KOMIIOHEHTA, NOIYYEHHOE IIPH XPOMATOrpadupoBaHHH j-

OH CMCCH, MM,

1 - YACNO FPamyHPOBOYHBIX CMECEH.

HMpurnMaroT rpaXydpoBouHslil KoathduimMeHT xnopuctoro Metina paseeM 0,1 rpa-
JYMPOBOYHOTO KO3((hHIIEHTa METHIIEHXIIOPHAA, I'PafyHPOBOYHEIR KOIPOHUIHEHT BUHHI-
xiopuaa - paBHsiM 0,03 rpagyupoBodHOro KodddULMeHTa METHISHXIOPHAA, @ TPafyHpo-
BOYHBIH KO3(HLUHEHT BUHUIHACHXJIOpUAA - paBHEIM 0,13 rpagyHpoBodHOTo K0I(PHHIH-
€HTa METHJIEHXJIOpHLA.

Kxm = 0,1 " Kuy;
Kpx = 0,03 - Kux;
KB}I)(: 0,13 : KM)(.

8.3.4 KonTpoJb rpagyupoBoyYHbIX kK03(hGHIHEHTOB

KoHTpons rpanyrnpoBoYHEIX K03D(OHLIIEHTOB OCYIIECTRIAIOT He PeXe OHOTO pasa B
HEJIEeNo, a TAKXKEe I10CNIC 3aMEHB! KOJIOHOK B peMOHTa xpoMartorpada. Ilpu stoM xpomMaro-
rpadHpyIOT TPH IrpayHpOBOUYHEIE CMECH, COOTBETCTRYIOLIME HIDKHEN, cpennell H BepxHel
YacTsSIM AMANa30Ha U3MEPEHMH, H BRIIONHAIOT U3MEPEHHUs] B TOYHOM COOTBETCTBMH C JaH-
Ho#t MBH. Ecnu pacxoxeHus MeXAy U3MepeHHbIMY 3HAYCHUSAMHU KOHLEHTpaLUUH KaX1o-
rO U3 KOMIIOHEHTOB U KoHIeHTparusMu Cj, pacCuuTaHHBIMH 110 (popmyie (3), He NpeBk-
maror 0,58 (Tabnuna 1), B aubHeRILEeM [ U3MEPEHHH HCIONB3YIOT NPEKHHE 3HAYCHHA
TpadyupoBOUHBIX K0oGb¢uiuenTos, Ki B NIPOTHBHOM Cilydae MOBTOPSIOT NPOLEAYPY KOH-
Tposst. [Ipi NMOBTOPHOM IIPEBBIIEHUH IPOBOJAT IPajyipoBKy xpomarorpada (8.3.1-8.3.3)
¥ B AaNbHEHIEM IONB3YIOTCA HOBEIMY 3HAYEHHSMHU IPajlyHPOBOUHBIX KO3 (GHLIUEHTOB.

8.4 Otbop npob

8.4.1 foaroroBka (h1aKOHOB H WIPHUER

UInpumst as orbopa mpobs! CTOKa, HapoBoi (assl, CTeKIIHHEIE (IaKOHBI C Pe3UHO~
BBIMY NPOOKaMU TOJDKHBI ObITH Ilepe] TPOBeJicHHEM aHalu3a IPOBEPEeHBl Ha OTCYTCTBHE
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oTpeZeNAeMbIX puMecel npu pabouux mapaMeTpax xpomarorpada yTeM BBOJA U3 HUX B
npu6op 1 cM® a3oTa uiH renys.

OaKoHBI, TEPMETHYHO YKYIIOPEHHbIE IPY IIOMOINM PE3UMHOBBIX IPOGOK M CTPYOGIUH,
MIPOXYBAIOT a30TOM HJIM TeJHMEM ¢ MOMOILBIO ABYX UIMl OT MGIULHHCKUX IIIPUIEB B TeYe-
Hue (2 — 3) MuHyT. 3aTeM (QIaKOH MOMELIAI0T B TePMOCTAT (CYIIUIBHEIN 1Kad), HarpeThii
1o 100°C, pa 5 mMunyT. VI3 diiakosa NpoBepeHHBIM Ha 9MCTOTY MIpUIeM, otoupaoT 1 o
rasa 4 BBOJAT B Xpomarorpag.

Ipy OTpHLATENBHBIX pe3yJIbTaTaX NPOBEpKH (IIpH OTCYTCTBHHE XPOMAaTOTpaQUUSCKHX
CHIHAJIOB aHAJM3UPYEMbIX KOMIIOHEHTOB) IUNPHUNBI Y (IaKOHBI CYMTAIOTCS IOTOBBIMH K
pabore. Ilpu Hammuuu npuMecell IMIIPHIEI NOABEPTalOTCS JOTOJHUTENBHOH OTHYBKE
HHEPTHBIM ra30M, (UIakoHb! U TPOGKH -KUITYEHHIO, CYIIKE H T.[.

8.4.2 Ot60p npo6 npoussozst B coorsercTBuu ¢ I'OCT 17.4.3.01-83 «Oxpana npapossL.
IToussl. O6mme TpeGoBanna k oT6opy mpody», 'OCT 17.4.4.02-84 «Oxpana npupoust. [1094BEL
MeTton orbopa ¥ NOATOTOBKM P06 I XMMHYECKOro, 6akTepHONIOrHIecKoro, rellbMHHTONO-
rudeckoro aanuzay, I'OCT 27753.1-88 «'pyHnTs! Temmuunsle. Metoas: ot6opa npob», TOCT
17.1.5.01-80 «Oxpana npupogsl. I'mapocdepa. Obmue TpeGoBanug K 0T60py Hpod HOHHBEIX
OTJIOXKEHHH BOIHBIX OOBEKTOB I aHANM3a Ha 3arpA3HEHHOCTDH», @ TAKXKE B COOTBETCTBHH C
MeToauyeckumu pekomeHAanuaMu [THJ] © 12.1:2:2.2:2.3:3.2-03 «O16op npob mous, IpyHTOB,
IOHHBIX OTJIOXKEHHH, WIOB, OCAIKOB CTOYHBIX BOJ, IILIAMOB IIPOMBINUIEHHBIX CTOYHBIX BOL,
OTXO0JIOB MPOMBIILIEHHOTO HPOM3BOJACTRA H HMOTpeONeHUs» U APYrUX HOPMATHBHBIX HOKYMEH-
TOB, YTBeDK/ICHHEBIX U ITPUMEHACMBIX B YCTAHOBJICHHOM IIOPSAIKE.

8.4.3 TIpo6r1 TBepABIX OTXOHOB, OCAZKH C MIIOBBIX M LIUTAMOBBIX ILIOINANOK OTOMpa-
JOT METOZIOM TOYEYHBIX IIpol, mocnoiiHo ¢ rmy6uust (0 - 5) oM, (S - 20) M, (20 cM — He 6o-
nee 1 M), Maccoit He Gosnee 200 T Kaxzaas.

ToueuHrte npobel OTOUpPAIOT Ha NPOOHOH IIOMAAKE MOCHORHO ¢ TaKUM PacyeToM,
yToOBI Kaxxaas mpoba npenacranisia cofol yacTh ocajka, THIIUYHOTO JUIS OYHCTHBIX CO-
OpYXeHHH.

[Tpo6s1 OTOMPAIOT HOXOM WM LINIATENeM U3 MPUKOIOK WM 3auepliblBaHHEeM [1po-
600TOOPHHUKOM.

s ananuza 06 beMHEHHYIO MTPo0Y COCTAaBISIOT IyTeM CMEIIMBaHUI He MeHee YeM
U3 MATH TOYEYHBIX HPOO, B3ATHIX € O/HOM MpobHOH mnomaaku. Macca o0beJiHEHHOH MTpo-
OBl Ho/KHA OBITE HE MeHee 1 K.

8.4.4 TIpo6EI )XMOKHX 0CaKoB OTOMpAIOT U3 TPYGOIMPOBOROB MIIH APYTHX TEXHOJO-
TUYECKHX COOPYXXEHH C YIE€TOM KOHCTPYKIINH:

- 0CafIoK IOCJe OTCTOHHUKOB, MIOYIUIOTHHTENEH, METAHTEHKOB OTOHMPAIOT U3 TPY-
6onpoBoJa NpH [epeKauuBaHIK Ocajika B IPHEMHUK, He paHee 4eM depes 10 MUHYT pabo-
ThI ePEKaYHUBAIONIET0 HACOCA;

- WIOBYIO JXHJIKOCTE OTOHPAIOT 3aUepIbIBAHUEM U3 Paclpeayali.

(3 — 4) Toueunsie npobHI ocamkoB obsEMOM He Mernee 500 cm® Kaxaas OTOUPAIOT ¢
uHTepBanoM 10 MuHyT. CIHBAIOT B BEAPO, TIATENLHO NepeMelinBaioT. s aHaun3a oTou-
paroT obrenrHeHHy0 Npo0y B OTAENBHEIE CTEKIAHHBIE COCYHB BMecTUMOCTEIO (0,5 — 2)
M3,

8.4.5 Tlpobrr He xoucepBupyoT. OnpesenieHre NPOBOIAT HE MO3[HEE, YeM vepes 2
gaca nocie otbopa.

12
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8.4.6 Bce npol6si oTOHpalOT B CTEKIMHHBIHN, IPOBEPEHHEIN HA YHCTOTY (JIAKOH JIO-
BepXY, 3aKpbIBaIOT NIPOOKOH ¥ HOCTABNAIOT K MECTY aHalH3a.

9 BBITIOJJHEHWE N3MEPEHUM

9.1 BriBozgT xpomMaTorpad Ha pexXum B COOTBETCTBUU ¢ 8.2.

9.2 Tlporoaar onepanmu 1o 8.3.2.2 - 8.3.2.8, ucrione3ys BMECTO BOAHBIX IpalyHpo-
BOYHBIX cMecel 06pa3iis! TIATeNbHO NepeMellanHbIX aHAIU3HEPYeMblx — 00pasnoB OTXo-
JIOB, OCaJKOB, LINAMOB, MIOBOH UIKOCTH, JOHHBIX OTIOXEHUH.

9.3 Ilpu ananu3e OTXGZOB, OCAIKOB, LIIAMOB C HJIOBBIX IUTOLIALOK ¥ LITaMOHAKOIIH-
TeNiel OYMCTHBIX COOPYKEHHH, JOHHBIX OTJIOKEeHHMH, IMEIOIIMX BlaxxHocTs MeHee 90 % u
[OJYYeHHH pe3yNbTAaTOB HA KI' CYXOr0 BEIIECTBA IIPOBOAST yBIaXHEHUE PoOEl He MEHee,
yeM 10 90 % , 1 M3MepeHus MPOBOMST CIEAYIOIMM 00pa3oM:

- HCCIIEAyeMy0O Mpo0y TIETENBHO (B TEUSHHE 5 - 7 MHHYT) HePEeMEILHBAIOT;

- mensT poly AJIS OlpefeNieH s MacCOBO HOMHM BiIard 1o 1m.9.4;

~ 6epyT HaBecky 100 r Ang onpejeneHHst MacCOBOH 0NN BIary,

- GepyT HaBecKy 5 I JUIs OIIPeLesIeH s MACCOBOH KOHIEHTPALUY XJIOpOpra-

HUYECKHX H apOMaTHUECKUX COCMHEeHH;

- TPOBOASAT U3MEPEHUs 110 11.9.2.

HJIBHTH(bI/IKaLIH}O KOMITOHEHTOB [IPOBOLAT, HCIIONB3YA OTHOCUTEJIBHBIE BpeMEHa
ynepxvBanus (TIpHIIoskeHue A), MO0 u3MepeHHEIe U pacCuuTaHHble AMs AaHHOro npubopa
U KOJIOHKH).

Tunosas xpoMaTorpaMMa npHBEJEHA B IPUIIOXKEHHH B.

Jlonmyckaercs MACHTU(QHIMPOBATE KOMIIOHGHTH! 10 abCONMIOTHBIM BpeMeHaM YAep-
KUBaHUS, XpOMATOTpa(Upys HEIIOCPEACTBEHHO Iepell M3MepeHHeM, Jjubo mocie usMepe-
HHUSA OJHY M3 IPagyrpOBOYHBIX cMecelt (C COACPXaHNEM KOMIIOHCHTOB B CMECH OIN3KHM K
COZIePKAaHNIO KOMIIOHEHTOB B Ipobe), a Takxe 110 BpeMeHaM yIepXXKHBaHHs, ONyYeHHBIM
IIpH XpomatorpadUpOBaHHN HHAMBUAYAIBHBIX COeAMHEHUH (IIPH 3TOM aMIUIMTY/b! CHIHA-
JIOB INONYYEHHBIX MIPU XpoMaTorpahypoBaHAY UHAUBHAYAIBHBIX COSIUHEHUH HOIDKHBI OT-
JHYATBCA OT aMIUIMTY CHTHAIOB KOMIIOHCHTOB Iipo0si He Goliee, ueM 5 pas).

9.4 OnpenesieHAe BJIaZKHOCTH 0CAJKOB, HLIAMOB, JOHHBIX OTJIOKEHH

MaccoByI0 OO Blard Ocafika, LjiaMa, CIeAyeT ONpe/ieIaTh Kak OTHOLIEHHE MacChl
BOJBL, YAAJEHHON M3 OC8JKa BBHICYIIMBAHHEM IO MOCTOSHHOM MacChl, K MAacCe BJIAKHOTO
ocazka, uuama. [Ipoby ocazmka, nuama, oTobpanHyio o 11.8.4, IOMemaloT B 3apaHee BhI-
CYIIeHHBIH, B3BEIIEHHEIH U NMPOHYMEPOBaHHBIN OIOKC M IJIOTHO 3aKPBIBAIOT KPBIMIKOM.
[Tpoby nioBo# xupxocTH Maccoif He MeHee 100 r (m.9.3) noMemaroT B NMpeABapUTEIEHO
BRICYILIEHHYIO W B3BELUEHHYIO BBINApUTEbHYIO Yainky (pe3yNBTaT B3BELIMBAHUS 3aIUCHI-
BAIOT JI0 BTOPOro HECATHIHOTO 3HaKa). XKHAKOCTh BEIMApHBAIOT Ha BOJAAHOI Gare.

Bioxc OTKPBIBAIOT M BMecTe C KPEIIIKOH MOMEIMAoT B HarpeThiil CYNIMITBHBIHN mKad.
Ocazok, nuiaM, BEIMIAPEHHYIO HIOBYIO XKHAKOCTH CYIIAT JO OCTOSHHOM MaccHl IIpH TeMIle-
patype (105 + 2) °C B Teuenue 5 yacoB. OXIaXAAIOT N0 TEMIIEPATYPhl OMELICHHS, B3Be-
wyBaroT, CylIKy NMpOM3BOAAT A0 INOJNY4YEHHS Pa3sHOCTH Macc ocaika B Orokce (BhIIapH-
TeJIFHO} Yalllke) K ABYX MOCHSAYIOUHX B3BeLIMBaHusiX He Gosee 0,02 r.
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Ecny mpH NOBTOPHOM B3BEIIMBAaHHUK OCAJKa, COACPIKAllero OpraHHyecKie BeLIecTsa,
HabomaeTcs yBEIMYEHUE MacChl, TO 3@ Pe3yNIbTaT IPHHUMAIOT HAUMEHBIIIYIO Maccy.

Maccosyro nomo Biara W, B ocalke, LulaMe, HIOBOH >KHAKOCTH, JOHHBIX OTIIONKE-
HUSX BEIYUCISIOT IO GopMyIie

W = (m1 - mz)/m1 (4)

TS my - Macca BJIAXHOrO OCaAKa, 1iaMa, T, KaKk pasHOCTh MOCTOSHHEIX BECOB Taphbl ¢ BAAYKHBIM
OCAJIKOM M IIyCTOro craxkaHunka (papdoposoii vamku);
m; - Macca BeIcyimeRHoro npy (105 + 2) °C ocanxa, I, Kak pasHOCTS IOCTOAHHBIX BECOB Taphl
C BBICYIIIEHHBIM OC4JKOM H IIyCTOro crakaHyuka ($pap(hopoBoi yalikm).

10 OBPABOTKA PE3VJIbTATOB U3MEPEHHAI
10.1 PaccuMTHIBAIOT MaCCOBYIO KOHLEHTPALMIO KAXI0ro KoMIoHeHTa, C;, Mr/aM°, B
obpasle uccexyeMbIX 0CaKoB Mo GhopmMye

C, =K, h (5)

rae K, - rpaxyupoBousbiii ko3dHIHEHs i-To KOMIOHEHTA, M/ MM,
hjj - cpenHee 3HAUEHME BEICOTHI IHKA 1-T0 KOMIIOHEHTa, MM;

10.2 MaccoByo nomo kaxmoro kommnonenTa, Ci, M (MI/KT) CyXOro BelecTBa,
BBIYHCIIIIOT 110 (hopmynie

_ K, -hV
"om - (1-W)

(6)

rae my'(1-W) - macca Cyxoro BEIIECTBA B3ATOIO Ul aHAJN3a C YYETOM BJIXHOCTH 110 11.9.4, T;
3

V - 06BéM npoOsI ( yBIaXXHEHHOM Npo6HL) Hall KOTOPBIM aHAU3UPYIOT NapoByio (asy, cM” .
10.3 3a pesynpraT U3MepeHui NPUHUMAIOT cpefHee apUPMETHUECKOe pe3y/IbTaTOB
JIBYX NapaJUIeNbHEIX OIPEACIICHUN, €CIIH BRIOIHSETCS YCIOBUE IIPUEMIIEMOCTH

2:|C,, - C,y|-100

C,+c,) " ™
rie Cl, Cz — pesyibTars! NapamiebHEIX ONpeleNeHni ConepiKatus i-ro KOMNOHenTa, M (Mr/kr),
mr/mm;
I — 3HaYEHHE Npesena nopTopseMocTH (Tabnuua 1), %.
10.4 Ecnu ycrnoBue (7) He BBIIOJIHAETCS, IOIYYAlOT elle JBa pe3yJIbTaTa B IMOJIHOM
COOTBETCTBHH C JaHHOH METOAUKOH. 3a pe3ynsTaT M3MepeHnil IPHHUMAIOT CpefiHee apud-
METHYECKOEC 3HAUCHUEC PE3YIIETATOB YETHIPEX onpeneneHm‘/'I, €CJIA BBITIOJIHAETCS YCIIOBUE

4:1C, 00 = Ciaia| 100

Imax SCR n ’ 8
(Cu +Ci2 +C:‘3 +C“) 40,95( ) ( )

A€ Cmax, Cmin — MaKCHManbHOE H MHHAMaJIbHOE 3HAYCHUS COAEPIKAHMS 1-TO KOMIIOHEHTA U3

14
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MOJMYYEHHBIX YeTHIpeX pe3ylAbTaToB MNapalICAbHBIX ONpeAencuui, mmm'! (Mr/kr),

/o3,
CRo.95(n) ~ 3HAYCHIE KPUTHYECKOTO AMaNa3oHa Ayist yposHa BepostHoct P=0,95 u n
Pe3yNbTaTOB ONpPEAEHCHHUH.
CRypgs = fn)-o,,
Jns n=4
CRypgs=36-0,, &)

Ecnu yenosue (8) He BEINONHSAETCS, BRIICHAIOT NPUYIMHB! IPEBBILEHNA KPUTHHECKO-
ro Quana3’oHa, YCTPAHSAIOT UX W IOBTOPAIOT BBITIONHEHHEe W3MEpEHHil B COOTBETCTBHHU C
tpebosanusmMu MBUL.

10.5 PeaynpraT aHanu3a B JOKYMCHTAX, NPEAyCMAaTPHBAIOMMX €r0 HCIOIL30BaHue,
TIPEACTABNAIOT B BULE:

C, +£0,01-8,-C,, npu P=0,95,
rae C, — cpenHee apu(METHIECKOS SHAYCHHE Pe3yJIbTATOB N ONPEAENEHHH i-r0 KOMIIOHEHTA, IPH-
3HAHHBIX TIpHeMIeMbIMH (11.1.10,3-10.4), Man! (Mr/xr) (Mr/an’).
+8; — rpaHMIE OTHOCHTEJIBHO IOTPEIIHOCTH U3MEPEHHMH i-ro KoMIoHeHTa, % (Tabmuua 1).

B ciyuae, ecim noiy4eHHBIH pe3yNbTaT aHalW3a HIKE HIDKHeH (BbIle BepxHei)
I'PaHHLb] JHana3oHa H3MEPEHHH, TO IPOU3BOUIT CISAYIOLIYIO 3aIIHCh:
«menee 0,05 mia™ (mr/xr), mr/am® (Goneel00 munu™ (Mr/kr), mr/om’)».

11 OPOBEPKA NMPUEMJIEMOCTHU PE3YJLTATOB U3MEPEHUM, I10-
JYUYEHHBIX B YCIOBUSX BOCIIPON3BOIUMOCTHA

[TpoBepKy MpUEMIIEMOCTH PE3YJIBTATOB U3MEPEHUH B YCIOBUAX BOCIPOU3BOLMMOCTH
NPOBOOAT:

a) NpK BO3HAKHOBEHAH CIIOPHBIX CHTYaLWil MeXIY ABYMs 1aGOpaTopUsMy;

) npu npoBepKe COBMECTHMOCTH Pe3yNbTaTOB M3MEPEHHUH, TIOMYIEHHEIX NPH CIMYH-
TENBHBIX HCIBITAHUAX (IPH NPOBEACHWM aKKpeAUTAUMH 1abopaTopuil, IpU IPOBEASHHU
HPOLENYP MOATBEPKISHUH KOMIIETEHTHOCTH aKKpeAUTORAHHBIX abopaTopuif, npy apout-
PaKHBIX H3MEPEHUIAX).

Ilns npoBemeHus TPOBEPKM NPUEMIEMOCTH PE3YJILTATOB HM3MEPEHHH B YCIOBHUAX
BOCTIPOM3BOANMOCTH KaKIast TaGopaTopus UCIONb3yeT Npolkl, OCTaBNeHHbIE HA XpaHEeHHEe
(pesepruble mpoOBI).

[TpreMIIEMOCTb PE3yNBTATOB W3MEPEHMUHi, ONYUeHHbIX B ABYX 1a0OpaTOpUsX, Ole-
HUBAIOT CPAaBHEHUEM DasHOCTH 3THX PE3yJIBTATOB C KPUTHYECKOM pasHocthio CDpgs 10
tdopmyne

2+|Copr = Copa|-100
cpl cp2
L CDy s (10)
(C.+C.0) ’
epl cp2
rae  Cept, Cop2 - CpelHHne 3HAYCHHA MacCOBOH KOHIEHTpAlHy (MaccOBOM NONH) KOMIOHEHTa, MOy~

YeHHBIE B IIEPBO 1 BTOpoit NabopaToprsx, Mr/am’ (mas™ (Mr/xr));

15
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CDogs - 3HAYEHHE KPHTHIECKOH pasHOCTH, %, KOTOPOE PacCUHTHIBAIOT 1O (PUPMYIE
CDy.os = Rz_TZ.(l_L-L) (11)
‘ 2ny 2my
rae R - IpeeN BOCIPOU3BOAUMOCTH, %, R =2,77-Or,
rae Or — moxasaresb BOCIPOH3BOAUMOCTH, % (Tabnuua 1);
r - Ipefiesi HoBTopseMocTH, %o (Tabimuna 1);
n - KOJIMYECTBO MAPAJUIENBHBIX OMPEHENEeHUH.

Ecnu xputHyeckas pa3HOCTh He HPEBBIILIEHa, TO MpHeMJIeMEbl 06a pe3ynbTaTa H3Me-
peHUil, IPOBOAMUMBIX ABYMs a0OpaTOPUAMH, H B KaueCTBE OKOHYATENBLHOTO pe3yJbTaTa
HCIIONB3YIOT HX CpefHee apH(MeTHIeckoe 3HayeHne. Ecn KpUTHYeCKas pasHOCTh ITPEBbI-
1i€Ha, TO BRIHONHAIOT poueaypsl, u3aoxkeHnsie B TOCT P ICO 5725-6-2002 (5.3.3).

Ipu pasnornacusx pykosozactByrores [OCT P ICO 5725-6-2002 (5.3.4).

12 KOHTPOJIb KAUYECTBA PE3YJIbTATOB U3MEPEHUN IIPA PEAJIH-
3AIIMA METOIUKHN B IABOPATOPHH

KoHTpons kauecTBa pe3yibTaToOB M3MEpEeHHH B 1abOpaTOPHH NpH peall3alliii MeTo-
maxu npopogit o 'OCT P MICO 5725-6-2002 «TounocTs (paBMIIBHOCTD U NPELI3UOH-
HOCTBH) METOZOB ¥ Pe3yNbTATOB U3MEPEHHI», HCHONB3YsI KOHTPOIb CTaOMIBHOCTH CpelHe-
KBaJpaTA4ecKoro (CTaHAapTHOro) OTKIIOHEHHUs [POMEXYTOUHOM Ipelu3noHHocTH 1o 6.2.3
T'OCT P VICO 5725-6-2002 u mokasaresst npasunbHocTd 110 6.2.4 TOCT P MICO 5725-6-
2002. IIpoBepky cTaGUIBLHOCTH OCYLIECTBIAIOT C NPUMMEHEHHEM KOHTPONBHBIX KapT Illy-
Xapra.

Tlepronn4aHOCTH KOHTPOJISA CTaOUIBHOCTH Pe3yNIsTaTOB BBINNOIHIEMBIX U3MEpeHUt pe-
[JIAaMEHTUPYIOT B PykoBoJicTBe 110 KauecTBy NabopaTopuu.

PexoMeHIyeTcsl yCTaHABIMBATH KOHTPOJMPYEMBIH NEPHOX TaK, YTOOBl KOJIHYECTBO
pe3yJETaTOB KOHTPONBHBIX M3MeperHii 65110 oT 20 1o 30.

Ilpn Hey[OBNETBOPHTENBHBIX PE3YATATAX KOHTPOIS, HAalpHMeEp, NPH NPEBBIIICHUH
npejena AeHCTBUA HITH PETYJIAPHOM IIpeBBILIEHHH Npefesa IpelylnpeskxAeHH s, BBIICHSIOT
IPHYHHE] 9THX OTKJIOHEHHH, B TOM YHCJIe NPOBOJAT CMEHY PEaKTHBOB, NPOBEPSIOT paboTy
omneparopa.
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OPHEHTHPOBOYHDLIE 3HAYEHMA OTHOCHUTEJIbHBIX

IHA P 16.2.2:2.3:3.26-02

MNPUJIOXEHHE A

BPEMEH VY/JIEPXKBAHIA

(cnipaBo4HOe)

HawnmeHnosanue KOMIIOHCHTA,

OTHocuTeNbHOE BpeMs]

orpeesngeMoro komnonenrta no MBU yIepKHBaHHAS

Metun XJIOpHCThIH 0,325
BHHUIXIIOPU 0,377
Bunnnmuaenxnopun 0,420
MeTtuneHxnopun 0,646
Xnopodopm 0,893
Beuzon 0,913
Yriepon YeTHIpeXXI0OPUCTHIT 1,0

1,2-auxnopatan 1,209
TpuxnopaTunexr 1,252
Tpuxnopatan 2,159
Tomnyon 2,325
M, II- KCHIIOJN 4,116
0-KCUJION 5,000

Ipumeuanye — 3HaueHus BpeMeH YICPXKUBaHHS YCTaHABIHBAIOT U NIPOBEPSIOT I
KaX/I0T0 KOHKpeTHOro npubopa, Kax Aol xpoMatorpahu4ecKol KOJIOHKM.

17
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IIPUJOXEHUE b
(cnpaBouHoe)
THIOBBIE XPOMATOIPAMMBI ITAPOBO#M ®A3bI, COJEPXKAILEN

XJIOPOPTAHUYECKHE 1 APOMATHYECKHE YI'JIEBOJAOPOADLI
KonoHka MeTa/nHYeCKan nHOM 3 M, 3anonsena 15% ®C-16 Ha xpomarone N-AW-DMCS (0,16-0,20 mm).

-E :‘f‘/,{jz(” "%7, : .
N A ©
g' o .‘; . .
—38 .
A AR
X'

Puc B.1

1-BX;2-BJIX;3-MX; 4 - XJId; 5-0X3; 6 -UXV; 7-B3; 8 - TXOen; 9-TIL;
10- TXDan ; 11 - m+n-KC; 12 - 0-KC

PucB.2

1-MX; 2 - XJI®; 3 - UXVY; 4 - X3, 5 - TXDen; 6 - TIL; 7- M + n-KC; 8- 0-KC;

18



OENEPAJIBHOE I'OCYAAPCTBEHHOE YHUTAPHOE ITPEJATIPUATHE
EL=E BCEPOCCHICKHI HAYYHO-UCCJEIOBATEJIbCKUAN HHCTUTYT
BHHHMC METPOJIOTHMYECKOM CJYXBbI

119361 Mocksa, O3¢pHas yi., 1. 46 E-mail: analyt-vm@vniims.ru Ten. (095) 437 9419
Dakc: (095) 437 5666

CBHAETEJBCTBO Ne 18-05
Ob ATTECTAIIUH MBH

MeToanka BLINOJIHEHHS H3MEPEHHI MACCOBOH KOHUEHTPAUUH XJIOPHCTOro
MeTHIa, BHHHJIXJIOPHAA, BHHHJIHAEHXI0PUA, METHIEHXJI0pHaa, xjaopodop-
Ma, 4eThIPEXXJI0PHCTOro yriepoaa, 1,2-guxaopatana, 6eH30/1a, TPUXJIOPITH-
Jiena, 1.1.2-TpHXJI0p3TaHa TOJIY0JIa, OPTO-KCHII0JIA, CYMMAaPHOT0 COREPKAHUS
MeTa- M Napa- KCHJI0JIOB B TBEPABIX M SKUIKUX 0TX0AaX NMPOM3BOACTBA M NO-
TpedJenns, ocaaKax, IIaMax, aKTHBHOM WJle, NOHHBIX OT/IOSKeHHSIX
razoxpomatorpadH4eckHM MeTOAOM

MeTozuKka BEIOTHEHHS U3MEPEHUH MaccOBOH KOHLEHTPALUH XJIOPHCTOrO
METHUIa, BUHWIXJIOPHJA, BHHHIMIEHXIOPHIA, METWISHXIOpHIa, Xiopodopma,
YeTBIPEXXIIOPUCTOTO yriiepoja, 1,2-muxnopstaHa, OeH30Ma, TPHXJIOPITHIIEHA,
1.1.2-TpuxnopaTaHa TONyONa, OPTO-KCHIIONA, CYMMapHOTO COJCPIKAaHHI MeTa- H
rapa- KCHJOJNOB B TBEPABIX M XKMAKHUX OTXONaX HMPOM3BOACTBA M IOTpeCJeHus,
ocalKax, LiaMax, akTHBHOM WIe, MOHHBIX OTJIOKEHHSX rasoxpomartorpaduyec -
KHM METoJoM, paspaborannas HT® "Xpomoc" u OAO "KaycTuk", arTecToBana B
coorserctBun ¢ 'OCT P 8.563-96 u 'OCT P MICO 5725-2002 (Hactu 1-6).

AtTecTalys OCYIIECTBIEHa II0 Pe3yibTaTaM SKCIIepPHUMEHTANbHBIX HCCIEN0-
Banuit MBU.

B pesynsTaTe aTTecTalMy ycTaHOBIECHO, 4T0 MBU COOTBETCTBYET MpelnsiB-
JAEMBIM K Hel MeTpONOrHyeckuM TpeCOoBaHMAM X 00naJaeT OCHOBHBIMY METPO-
JIOTHYECKUMY XapaKTePUCTHKAMH, TIPHBEICHHEIMH Ha 000pOTe HaCcTOSIIETO CBH-
IeTeNbCTRa.

[Ipu peanuzauuu METONUKH B J1abopaTopuy 0OecledyHBalOT KOHTPOJb CTa-
OGHIBHOCTH pe3yJbTATOB AHATH3A HAa OCHOBE KOHTPOJIS CTAaGHIBHOCTH CpCAHE-
KBaJpATHYECKOTO OTKJIOHEHUS IIPOMENKYTOUHOH MPELH3MOHHOCTH U TOKazaTens
TPaBUIBHOCTH.

Jara Bergauu 28 mapma 2005 z00a

3aMecTuTeNs qUpeKTopa B. H. Slnmun
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PE3VJIbTATBI METPOJIOTMUYECKOW ATTECTALIU

JnanasoH HaMepeHuH

Tokazarens Toy-
HOCTH (rpaHuLBl

[Nokasaresns rosrops-
eMOCTH (OTHOCHTEIb-

[Toxazarens Bocnpo-
H3BOAMMOCTH (OTHO-
CHTE/IBHOG CPEAHE-

[Mpeaen nosTo -

HanMeHOBaHHE | COCPIAHNA KOMIOHCHTa,|  OTHOCHTENBHOH | HOE OpeaHeKBampaTH-( oo o« o " PAEMOCTH,
KOMTIOHEHTa Mr/Kr, TOTPEUIHOCTH), |  YEeCKOR OTKIOHEHNE KHOHEH” BOCTDOMHS- r, %,
(mr/nm3) +8,%, MOBTOPAEMOCTH), sonuemoc'm')a P=0,95, n=2
npu P=0,95 or, % or, %

— 070,05 10 2,5 K1, 24 6 12 17
ARACHXTOPUA | (g 2.5 10 100 BKIL 20 5 9 14

Ot 0,05 1o 3,0 Bra, 20 7 19
Beuzon

Cs. 3,0 x0 100 Bxn, 15 5 7 14
Bunmixio- Ot 0,05 10 20 BKJ1. 24 6 12 17
pia Cs. 20 a0 100 B 20 55 9 15
1,2_ Or 0,05 o 2,5 BKJI. 21 7 9,5 19
AuxJaopsTan Cg. 2,5 5o 100 Bk, 15 6 7 17

Ot 0,05 10 5 BRI 20 6,5 9 18
o-Kcnnon

Cs. 5,0 a0 100 BKaA, 15 S 7 14
M-, n-Ken- Ot 0,05 a0 5 BKa. 20 6,5 9 18
J1071b1 Cs. 5,0 a0 100 Bxa. 15 5 7 14
Merui xio- | OT 0,05 10 2,5 BRn. 25 8 12 22
pucTslil CB. 2,5 10 100 BKA, 20 7 9 19
Mern- Or 0,05 110 6 BKA. 20 7 19
JICHXJIOPHA Cs. 6,0 a0 100 sxa. 15 6 7 17

Or 0,05 no 2,0 Bict, 20 9 10 25
Tonyon

Cs. 2,0 1o 100 Bk, 15 5 7 14
Tpuxnoparn- | OF 0,05 10 20 Bicn. 20 7 9 19
Jien Cs. 20 no 100 Bk, 15 5 7 14
1,1,2- Ot 0,05 10 2,5 BKA. 20 6 9 17
Tpuxnopstau | g 9 516 100 sx. 15 5 7 14
Yraepoa ue- | Ot 0,05 no 10 BKA. 20 6 9,5 17
TBIPEXXJIOPH-
CThIil Ce. 10 g0 100 BKA. 15 5 7 14

O 0,05 a0 2,5 BKA. 20 6 9,5 17
Xnopodopm

Cs. 2,5 no 100 sx. 15 5 7 14

HavanpHuk cexropa

O. JI. Pyrenbepr
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