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CBNAOETENBCTBO

06 aTTecTauum MeToAuKM (MeToaa) U3MepeHuit

Ne 18.13.797/01.00305-2011/2014

MeTofuka w3MepeHuii MaccoBOW KOHUeHTpauun ®Topuga BoAopoaa B
npobax arTmoctepHoro Bo3gyxa POTOMETPUYECKMM  METOAOM C
MCMO/Ib30BaHNeM KCUIEeHO0BOro oOpaH>KeBoro.

pa3spaboTaHHas

degepasibHbIM roCyAapCTBEHHbIM OHOIKETHBIM yYpeXaeHneM
«naBHasa reogpmanyeckas obcepsaTopusa um. A.W. BoeiikoBa» (PrbY
«TO»), Kapbblwesa yn.. a. 7. 1. CaHkT-lNMeTepbypr. 194021.
npegHasHauyeHHas 0718 Ueneli MOHWUTOPUHIa 3arps3HeHUs OKpyxXaroLlel
cpefbl U perfnaMeHTMpoBaHHas B

PO 52.04.797-2014 «MaccoBas KOHUeHTpauua dtopuga sogoposa B
npo6ax atmoctepHoro Bo3ayxa. MeTtoanka namepeHuin dotomeTpu-
YeCKVM MeTOAO0M C MCNOJSIb30BaHWEM KCUIEHO/IOBOFO OPaHXeBOro».
aTtTectoBaHa B cootBetctBMM ¢ TOCT P 8.563-2009 «MeTtogukn (Metoabl)
n3mepeHuin»

ATTecTauusi  ocywlecTBfieHa N0  pesynbTaTaM  METPOJSIOTMYECKON
9KCMEepTU3bl  MaTepuasioB  3KCMEpPMMEHTa/IbHbIX — UCCMedoBaHWin  no
paspaboTke MeToAVKM U3MEepPEHWA.

B pesynbTate arrectaumMm MeETOAMKU W3MEPEHWIA YCTAHOBMEHO, 4TO
MeToAnka M3MepeHuli COOTBETCTBYET MpeabsaBiseMbIM K Hell TpeboBaHuAM
n  obnagaet  OCHOBHbIMW METPOSIOTUYECKMN  XapaKTepucTukamu,
NPUBEAEHHBLIMU B MPUIOXEHWUN.
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Pe3ynbTrarthl
Bogopoaa

K «CBugeTenscTBy 06 arrecrauum
MeToaAVKN (MeToaa) M3MepeHUin»
Ne 18.13.797/01.00305-2011/2014

MeTposiorMyeckme xapakrepucTukm

atrectaumm PO 52.04.797-2014 «MaccoBass KOHUeHTpauusa dTopuga
B npobax aTMocdepHoOro BO34yXxa. MeToguka n3MepeHunin

hOTOMETPUUYECKUM METOAOM C UCNOMb30BaHUEM KCUIEHOJIOBOTO OPaHXeBOro»,
COOTBETCTBYIOLUME  MPeAbsBAsSEMbIM  METPO/IOTMYECKUM  TpebGoBaHWAM.  NpuBeAeHbl B
BTabnuuax 1n 2 (npu npuHsATol BeposiTHocTM P=0,95)

Ta6nuuyal- Auana3oH uaMepeHuin, 3HaueHns nokasaTteneit Kkayectsa (KoNMyecTBeHHas
oueHKa) MeTOAWKW W3MEpPEeHUin - NOBTOPSeMOCTU, BOCMNPOW3BOAMMOCTU. TOUHOCTU

HavmeHosaHve
KOMIMOHEHTa

‘ dropug,
BOAOpOAA

[vana3oH Mokasaresnb Mokazaresb [Nokazaresnb
13MepeHuii MOBTOPSIEMOCTYN BOCMPOM3BOANMOCTI* TOYHOCTU
Mr M (cpenHee kBagpaTuyec- (cpepHee (rpaHu1Lpbl, B KOTOPbIX
KOe OTK/IOHEHVE pe3y/ib- KBaJpaTNieECKOe HaxoguTcs
TaToOB €ANHNYHOTO OTK/TIOHEHME BCEX MOrpeLUHOCTb
onpeseneHus, pesynbTaToB U3MepeHuii pesynbTaTtoB
No/lyYeHHbIX M0 METOAMKE  MoJTyUeHHbIX N0 METOAVKE VN3MEpEHWIA.
B YC/IOBUSIX B YC/IOBUSAX NOMYyYeHHbIX MO |
MOBTOPSEMOCTH) BOCMPOM3BOAVIMOCTI} MeToAMKe)
0,. % ayu. % + 6, %
Ot 0.002 go 0,2 7.0 115 23
BK/KK L

* Mokasaresib BOCMPOU3BOAUMOCTY MOJyUeH MO pe3y/ibTaTaM 3KCMEPUMEHTaTbHLIX  MCCNEA0BaHU B BOCbMMW

nabopaTopusix.

Tab6nuya

2 -Anana3oH VI3MepeHVIVI, 3HauyeHUs nokasaTeseil kayecTsa (KOI'IVIHECTBeHHaFI

OLLeHKa) MeTOoANKN M3mepeH|/||7| - npeaenos NoBTopAemMocCcTn, BOCNpPOU3IBOAMMOCTU

HanmveHoBaHve
- KOMMOHEHTa

BOOPOzA

[Jvana3oH Mpenen noBTOPSAEMOCTH [penen BOCMpPOM3BOAMMOCTN
| VBMEPEHWIA, [NA ABYX pe3yrbTaToB NSt OBYX pe3y/bTaToB
[ mr/m3 napasinesibHbIx onpeaesieHuin 13MepeHuin
r. % R %
Ot 0002 o 0.2 Bro4 20
J a

Mpu peann3auyn METOANKN U3MEPEHWIi B nabopaTopun obecrneumsatoT
- onepaTuBHbIli KOHTPOMb WCMOMHUTENEM NpoLeAypbl BbINOMHEHWS U3MepeHUid (Ha OcHOBe
OLiEHKW MOBTOPSIEMOCTV W MOTPELLUHOCTVM MNpU  peanM3auyn  OTAENbHO B3ATOW  KOHTPOJIbHON

npoLeaypbI);

- KOHTPO/b CTabWIbLHOCTW pe3y/NbTaToB W3MEPEHWA (Ha OCHOBE KOHTPOMSi CTabuibHOCTU
cpefHero KBagpaTuyeckoro OTK/IOHEHWSI MOBTOPSIEMOCTU, BHYTPUIAb0paTOPHO MNPeLM3MOHHOCTY
NOrpeLuHocTy).

Anroputm

onepaTtnBHOIO KOHTPONA uUcnonHUTenemMm npoueaypbl  BbINO/IHEHUA VI3Mep6HVIi7I

npvBefeH B JOKYMEHTE Ha MeToauKky usmepenuii P, 52 04 797-2014
MepnognyHOCTL OnNepaTMBHOIO KOHTPOSIA U MpoLedypbl KOHTPOAA CTabubHOCTU pe3y/ibTaTtos

BbINOJ/IHEHUA

n3mepeHuii pemMMWwpy pT B PyKOBOACTBE Mp KayecTBy fabopaTopun

HayanbHuk UMTP
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PYKOBOOAAUWWMN AOKYMEHT

MACCOBAS KOHLUEHTPALUUA ®TOPUQA BOAOPOOA
B NPOBAX ATMOC®EPHOIO BO3YXA.
MeToauka uamepeHun poTOMETPUYECKUM METOAOM
€ UCNOMNbL30BAHUEM KCUNEHONOBOrO OpPaHXeBoro

[ata seeaexusn — 2015-07-01

1 O6nactb npuMeHeHUA

1.1 Hacrosiwui pykoBOASLUWIA AOKYMEHT yCTaHABNUBAeT METOAUKYy W3-
MepeHui (fanee - MeToanKa) MaccoBOW KOHUeHTpauuu drtopuaa sogopoaa HF
8 aTtMocdepHOM Bo3ayxe (POTOMETPUYECKUM METOAOM C MCMONL3OBAHUEM
KCUNEHOMOBOrO OpPaHXEeBOro Npu nposefeHwun pasoBbix oT6opos. [uanasoH
U3MepeHUn pa3oBoin MaccoBO KOHUEHTpauun cdTopuaa sogopoaa ot 0,002 ao
0,2 mr/m® npu o6beme Npobbl Bosayxa 60 am®,

1.2 Hacroswan meTtoguka npepHasHaveHa ANA BbINONHEHWS W3Mepe-

HWIA Npyn MOHUTOPUHre 3arpA3HeHnNA aTMOCQ)epHOI'O BO3Aayxa.

2 HopmatuBHbIe CCbINKK

2.1 B HacTOAWEM PYKOBOARLLEM AOKYMEHTE MCMOMb30BaHLI HOPMATHE-
Hble CCbIMNKW Ha cneaylowWe HOPMaTUBHbIE [OKYMEHTBI:
FOCT 12.0.004-90 Cuctema cranpaprtoe 6esonacHocT Tpyaa. Opranu-
3auun oby4eHun 6esonacHocTu Tpyaa. ObLwme nonoxeHus
FOCT 12.1.004-91 Cuctema crangapTtos GesonacHocTv Tpyaa. Moxap-
Has 6esonacHocTe. O6wue TpebosaHua
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rOCT 12.1.005-88 Cuctema craHaapToB Ge3sonacHocTu Tpyaa. Obwwe

CaHuTapHo-rurneHuyeckne TpebosaHus k Bo3ayxy pabouen 30HbI

FOCT 12.1.007-76 Cuctema cTtaHaapToB 6e3onacHocTn Tpyaa. BpeaHbie
sewlecTea. Knaccudukauvs n obwme TpebosaHus

FOCT 12.4.009-83 Cucrtema cranpaaptos 6e3sonacHoctu Tpyaa. Moxap-
Has TexHuka Ana 3awuTbl 6esonacHocTu 06bekToB. OcHOBHbIE BuAbl. Pasme-
weHve u obenyxusanue

FOCT 17.2.3.01-86 OxpaHa npupoabl. ATmocchepa. Mpaeuna KoOHTpons
KaJecTea BO3g4yxa HaCeNneHHbIX MYHKTOB

FOCT 17.2.4.02-81 OxpaHna npupogsl. ATmocdepa. Obwme TpebosaHus k
MeTOAaM OnpeaeneHns 3arpa3HeHns BeLLeCTB

FOCT P 12.1.019-2009 Cucrema cranpaptos 6esonacHocTu Tpyaa.
3nekrpobesonacHocTb. O6wmne Tpe6oBaHUA u HOMEHKNATYpa BUAOB 3aALUTDLI

FOCT P UCO 5725-2-2009 TouHOCTb (NpaBUnNbHOCTbL U NPELUU3IUOHHOCTD)
MEeTOAOB W pe3ynbTaToB uamepeHun. Yacto 2. OCHOBHOW METOA onpeaeneHus
NOBTOPSEMOCTU U BOCNPON3BOAUMOCTY CTaHAAPTHOrO MeToAa UsmepeHui

FOCT P UCO 5725-6-2002 TouHOCTb (NPaBUNLHOCTb WU NPELU3VUOH-
HOCTb) METOAOB W pe3ynbTaToB usmepeHun. Yacte 6. UcnonbaoBaHne 3Have-
HWI TOYHOCTW Ha NpaKTuke

PMI™ 60-2003 'CU. Cmecu arttectoBaHHble. Obwue TpebosaHua k pas-
paboTke

PMFI 76-2004 TCW. BHyTpeHHWIA KOHTPONb KayecTsa pe3ynbTaToB KONU-
YECTBEHHOro XUMUYECKOro aHanumaa

M 2.1.6.1338-03 NpeaenbHo gonycTtumble koHuenTpauuu (MAK) 3arpss-
HAIOLWMX BELLECTB B aTMOC(HEPHOM BO34yXe HAaceneHHbIX MeCT.

Mpumeyanune—Ccbinkv Ha OCTaNbHLIE HOPMATUBHLIE JOKYMEHTHI NPUBEAEHBI B
pa3genax 5, 6.3 (Mpunoxenus b).

3 TepMuHbI, onpeaeneHna U cCokpaweHus



PO 52.04.797-2014

3.1 B Hactoswem pykosoaswWwEemM AOKYMEHTEe NpUMEeHEeHbl crieaylowmwe
TePMUHbI C COOTBETCTBYIOLIMY ONPEAENEHNAMU;

3.1.1 pasoBas koHueHTpauusa: KoHueHTpauus npumecu B aTmocdepe,
onpepensemas B npobe, oTo6paHHoW B TeueHwe Bpemenn oT 20 Ao 30 MUH.

3.1.2 cpepHecyTouHan KOHUeHTpauuna: KoHueHTpauvs, naMepeHHas 8
npobe Bo3Ayxa, oTo6paHHOW HeNpepbLIBHO UNK AUCKPETHO ABEHaaUaTb pa3 B
1 cyT yepes pasHble NPOMEXYTKU BPEMEHU B OAHY U Ty e copbunoHHyio Tpy6-
KY.

3.1.3 cpepHemecauHan KoHUeHTpauun: KoHueHTpauus npumecwy, onpe-
Aensemasn Kak cpeaHee apvudmeTnyeckoe 3HaYeHWe BCeX PasoBbIX UNU cpea-
HECYTOYHbBIX KOHUEHTPAaUUA, NONYYEeHHbIX B TeYeHne Mecaua.

3.1.4 cpeaHeronoBas KOHUeHTpauua: KoHueHTpauuws npumecu, onpe-
Aensemasn Kak cpegHee apudMeTUyeckoe 3HaYeHue pasoBbiX UNKU CpeaHecy-
TOUHBIX KOHLEHTPALWIA, NONYYEHHbIX B TEYEHUE roaa.

3.2 B HacToswem pyKkoBoAsLiEM A[OKYMEHTE BBEAEHbI U NPUMEHEHbI
cnepyloLme CoKpalEeHUs:

Tb - TexHuka 6esonacHocTy;

NAK - npeaenbHO [ONYCTUMBIE KOHLEHTpaUMK,;

F'CO - rocyaapcTBeHHbIV cTaHAapTHbIAR obpa3seu;

Y. - YUCTBIN;

X.4. - XMUMUYECKU YUCTLIN;

y.4.a. - YUCTbIW ANA aHanwaa;

€.0.N. - eanHNLA ONTUYECKOW NNOTHOCTH.
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4 Tpe6oBaHUA K NOKa3aTENAM TOMHOCTU U3MEPEHUNA

4.1 HopmatueHble TpeGoBaHWUA K METOAaM OnNpeaeneHus 3arpAsHALUX
sewiecTs B aTMocepHoM Bo3ayxe yctaHorneHbl B FTOCT 17.2.4.02. Norpew-
HocTe MeTtoga B cooteetcTeum ¢ TOCT 17.2.4.02 He pomkHa NpeBblWaTh
25 % BO BCEM gnana3oHe U3mepsieMblx KOHUEHTpauun u obecneunsats uame-
peHve C yKazaHHOW NOrpewwHOCTbIO KOHLEHTPaLUMK 3arpasHsaiowlero sewecrsa
B npeaenax senuuuH ot 0,8 go 10 NAK.

Mpaeuna koHTpoNs kayecTea Bo3ayxa ycraHoeneHs 8 FOCT 17.2.3.01,
rAe yCTaHOBNEHbI YeTbIpe NPOrpamMmbl Ha CTAaLUOHAPHBIX NOCTaX: NONHAR, He-
nonHas, CokpaweHHas, CyTo4Has.

Hacroswas MeToguka WamepeHui npegHasHaveHa ANA NONYYEHUs WH-
cbopmauun no nonHo nporpamme HabnioAeHW O pa3osbIX U CPEAHECYTOUHBIX
KOHUEHTpauusx dTopuaa Bogopoaa.

4.2 B cooreetcTeum ¢ 'H 2.1.6.1338 makcumansbHan pa3oBas npeaensHo
AONYCTUMaR KOHLEHTpauus ¢Topuaa Boaopoaa pasHa 0,02 mr/im®, cpepHecy-
TOYHAaR KoHUeHTpaums coctasnseT 0,005 mr/m>,

4.3 Hactoswan metoauka obecneunsaeT nonyyeHne pesynbTaTos U3Me-
PEHWIA C NOrPEWHOCTAMK, HE NPEBLILIAIOLMMY 3HAYEHWUI, NPpUBEAEHHbIX B Tab-

nuue 1.
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Ta6nuya1-[uanazoH uaMepeHuin, 3Ha4YeHNA nokasartenen kayecrsa (KONUYECTBEHHan
OuEeHKa) NOBTOPAEMOCTW, BOCMNPOU3BOAWMOCTH, TOMHOCTU METOAVKU W3MepeHwiA cTopuaa

BogopoAaa
Owanason | MNokasaTens no- Mpeaen no- Mokasatens MNpeaen soc- MokasaTens
n3mepe- BTOPAEMOCTH BTOPSEMOCTH BOCNPOU3BO- | NPOM3BOAUMO- TOYHOCTH
HUR, (cpeaHee kBap- | ANA ABYX pe- AUMOCTH CTUCTU ANK (rpanuubl,
mr/m? paTtuJeckoe 3ynbTaTtos na- (cpepHee ABYyX pe3ynbTa- B KOTOPbIX
OTKNOHEeHue pannentHbix KBagpartu- TOB Napan- NOrpewHoCTb
pesynsTartos onpegeneHwn JYeckoe oT- nenbHbIX on- pesynsTaros
eAWHUMHOro r,% KNOHeHwe pe- peaenexni “3mMepeHun,
awnanwsa nony- 3ynsTaros R, % noNyYeHHbIX
YEHHbIX €AUHUYHOro Nno MeToauke,
no MeToanke ananusa nony- HaxOAWUTCR C
B YCNOBUAX NO- YEHHbIX MO Me- NPUHATON BE-
BTOPREMOCTH) TOAMKe B ycC- POATHOCTBIO
o, % nosusx P=0,95)
BOCNPOU3BO- +5,%
AVWMOCTH)
Or, %
Ot 0,002 7 20 11,5 31 23
Ao 0,2

5 TpeGoBaHus kK cpeacTsam U3MepeHun, BCNOMoOratefibHbIM
yCTpOMCTBaM, Matepuanam U peaktusam

5.1 MNMpw ebINONHEHUN U3MEPEHUA NPUMEHSRIOT CPEACTBA U3MEPEHUN, yKa-

3aHHble B Tabnuue 2.

Ta6bnuuya 2
HaumeHoBaHue cpeacrts O6o3HaueHue MeTponorudeckue
n3mepeHus OOKyMEHTa XapaKTepucTuKu

Becbl sbicokoro (ll) knacca FOCT P 53228-2008 Hanbonowmt npegen B3Be-

TOYHOCTH wusanun 220 r ANCKPETHOCTLIO
0,1 mr

Becwt! cpepnero (lll) knac- FOCT P 53228-2008 HanbonbwmiA npepen  B3Be-

Ca TOYHOCTU wuBanua 510 r ANCKPETHOCTLIO
0,1 mr

Cexywgomep  MexaHuue- TY 25-1894.003-90 COCp-26-010

CKUi

TepmomeTp nabopaTopHbIi TY 25-2021.003-88 MNpepensi ot 0 °C ao 55 °C, ue-

wKanbHuii Tun Th-2 Ha penenna 1°C
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OxonyaHue mabnuys! 2

HaumeHoBaHue cpeacre O6o3HaueHue Mertponorudeckue
N3MEpEHUR OOKYMEHTa XapaKTepucTukun
DOTOINSKTPOKONOPUMETP TY 3-3.2164-89 Mpepentl norpewHocTM No Ko-

Tuna OHUKO-1201 aduuueHTy nponyckaHus

+ 1 % npu gnuHe BonHbl 540 HM
OnexTpoacnupartop mo- TY 4213-004.733 327-21- | Mpepen OCHOBHOW OTHOCHTENb-
Aene YONB 4- 40 2005 HOW norpewHocTn obbema oTo-
wnu npoussoauTenb 6paHHoi Npobel + 5 %
mogens OMN-412TL4 3A0 «Ontek»
CuyeTuuk rasa guadpar- FocynapcTBeHHbIR MNpepenvl  ponyckaemol  no-

MeHHbIA Tvn BKG(1,6)

peecTp Ne 7188-95

rpewHocTM + 3 %

Kon6bl MepHbie ucnonwHe-
HWA 2, KNacc TOMHOCTH 2

FOCT 1770-74

BmectumocTe 50 cm®- 2 wT.;
BmecTuMocTb 100 cm® - 10 wr.;
BMECTMMOCTb 1000 cm® — 1 wr.

MuneTkn rpagyuposaHHKbie
WUCNONHEHUa 1, knacc Tou-
HOCTU 2

rocCT 29227-91

BmectumocTs 1 cM® -2 wit.;
BMECTUMOCTb 2 CcM® — 2 wr.;
BMECTUMOCTb 5 cM°® = 2 W
smecTumocTs 10 cm® — 1 wr.

Biopetkn wucnonHenus 3,
KNnacc ToMHoCTH 2

rocCT 29251-91

Bmectumocte 25 cM® ¢ UeHOW
aenenms 0,1 cm® — 2 .

Unnurapel ucnonHenws 1

roCT 1770-77

BmectumocTts 100 cm” - 1 wr.;
BMecTUMOCTb 250 cm® -1 wr.

FocynapcTeeHHbIN cTaH-
AapTHei  obpasey (FCO)
cocrtaBa BOQHOrO pacTeo-
pa ¢dropua UOHOB C Mac-
COBOW KOHUEHTpauweWn

1 ripm®

rco 7188-95

Mpegenyt  agonyckaemMow  no-
rpewHocTy (npu P = 0,95)

1%

NpumewuaHune- [onyckaeTca NpUMeHeHVe CPEACTB N3MEPEHUNA APYroro Tuna,
obecneunsaroLmux Heo6X0AUMYIO TOUHOCTb U3MEPEHWIA.

5.2 Mpw BLINONHEHU U3MEPEHWUIA NPUMEHSRAIOT BCNIOMOraTenbHble YCTPOW-

CTBa, ykasaHHble B Tabnuue 3.

Tabnuya 3
HaumeHosanue O603naueHne Xapakrepuctuka
BCNOMOraTenbHOro AOKYMEHTa BCNOMOraTenbHOro
ycTpoucTea ~ YCTPOWCTBA

Mnutka anekTpuyeckan - BbiToBas
XonoavnbHUK - BbbiToBOW, Nlo6oro Tuna
duneTpoaepxatenu ana - -
dunbtpos AGA-B-10

OxonvarHue mabnuybi 3
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HaumeHoBaHune OGo3Ha4eHne XapaktepucTuka
scrnomoraTenbHbIro [OKyMeHTa BCNOMOraTeNnbHOro
ycTpoicTBa ycTpoicTBa
CrakaHbl TUn B ucnonne- FOCT 25336-82 | BmectumocTs 600 cm® - 1 wiT,;
HuA TXC BmecTUMocTs 1000 cm® -
2 wr.

Cop6uvoHHble TpyBku TY 25-1110.039-82 -
CT212

5.3 Mpu BLINONHEHWN U3MEPEHUA UCNONB3YIOT MaTepuansl, ykasaHHble B

Tabnuue 4.
Tabnuua 4
HaumeHosaHWe MaTepmnana O6o3HaueHune Xapakrepuctuka matepuana
AOKYMEHTA
Batuct 6envii - -
Tpybka nonuxnopsuHuno- FOCT 5496-78 Avametp 6 MM
Ban
DunbTpul AGA-BMN-10 TY 95.743-80 -
dunbTpoBanbHas bymara - -

5.4 Mpw BbINOMHEHUM U3MEPEHWIA NCNOMb3YIOT PEaKTUBbLI, yKasaHHble B

Tabnuue 5.
Tabnuuyab
HaumeHoBaHue peakTuea 0O603HauveHune Ksanucpukauun
AOKYMEHTa
FnuuepuH FOCT 6259-75 v.A.a.
Kanui yrnekucnbin FOCT 4143-78 X.u.
KucnoTa consHas rocT 3118-77 p = 1,19 rlcm’; xu.
KcuneHonosebiit opaHxesbin TY 6-09-1509-78 «MHAMKATOP», 4.4.a.
LiupkoHun Hutpat TY 6-09-1406-76 Y4.A.a.
MeTunosbit OpaHXeBbI TY 6-09-5171-84 «UHAUKaTOP»
Hatpusn retpabopar FOCT 4199-76 XM,
Hatpus ¢dropug FOCT 4463-76 y.a.a. unny.
CnupT 3Tunosuin FOCT P 51652-2000 He meHee 96%
NpumeyaHue - [lonyckaeTca CNoNb3oBaHWe PEaKTUBOB, U3rOTOBNEH-

HbIX NO APYro# HOPMATUBHO-TEXHUYECKOW AOKYMEHTaUWW, B TOM YUCNE UMNOPTHBLIX,
€ kBanucukauuen He HUXe, ykasaHHoM B 5.4.
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6 MeTtoa uamepeHun

6.1 MeTtog ocHoBaH Ha ynaBnusaHuu bTOpMAa BOAOPOAR U3 BO3Ayxa
NNEHOYHbIM XeMOCOpBEeHTOM Ha ocHoBe kapboHaTa kanus n hoTOMETPUIECKOM
onpeaeneHun ero Macchl No ocnabnexunio GTopua-MoHaMn OKpacku KoMnnekca
UMPKOHWUA € KCUNEHONOBbLIM opaHXesbim nNo [1].

6.2 Mewarowee BnuaHne aaposonein GTopuaos YCTPaHRAIOT NPU NOMOLLW
dunbTpos AGA-B-10 unu usrotosneHHbix n3 Tkaun ®MM-15. Maprawneu, xene-
30, XpOM, HUKenb, Meab, kKanbyuiA (B konu4yecTse Ao 0,4 Mr B aHanuanpyemom
obveme) n antomuHuii (8 konudectee go 0,15 Mr B aHanuaupyemom obveme)

He melwaloT onpeaenenuto 2], [3].

7 TpeboBaHua 6e3onacHOCTHU, OXpaHbl OKpyXalowen cpeabl

7.1 Mpw BbINONHEHUN U3MEPEHUA MACCOBOW KOHUEHTpauun ¢dropuga Bo-
Aopopa 8 npobe atmocdepHoro sosgyxa Heobxogumo cobnioaats npasuna no
TexHuke 6esonacHocTn (TB) Ha ceTu HabnoaeHuh Pocruapometa [4], a Tawke:

- TB npw paboTe c xumu4eckumu peaktusamu no FOCT 12.1.007;

- anextpo6e3onacHocTu npu paboTe C 3INEKTPOyCTaHOBKaMW No
FOCT P 12.1.019.

7.2 TlomelwjeHne AOMKHO COOTBETCTBOBATb TpebGoBaHWAM NOXapHON
6e3onacHocTu no FOCT 12.1.004 u GeiTe o6ecneyeHo cCpeacTBamu NoXapo-
TyweHus no NOCT 12.4.009.

7.3 CogepxaHne vcnonb3yembix BpeaHbIX BellecTs B Bo3gyxe pabouei
30HbI HE AONKHO NpeBblwaTh YCTAHOBMNEHHbIX NpeaenbHo [ONYCTUMbIX KOH-
ueHTpaywin no MOCT 12.1.005.
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7.4 Opranusauuio obyueHun paGoTHukoB GesonacHoCcTu Tpyaa ocylyecT-
snaTe no FOCT 12.0.004.

8 TpeboBaHua k kBanudmkauum oneparopos

8.1 K BbIiNonHeHuo usmepenuit u 06paboTke ux pesynbTaToB AoNycKaloT-
€S nMua co cpeaHUM npodeccrnoHanbHbIM o6paszoBaHueM U ctaxem paboTol B
nabopaTopun He meHee roaa, OCBOMBLUNE HACTORLLYIO METOAMKY.

8.2 Oneparop, 3aHumatowmitca oT6opom Npo6, AOMKeH yMETb NPaBUNbHO
NOACOEAUHWUTL NOrNOTUTENbHOE YCTPONCTBO (COPOUNOHHYIO TPYBKY Unu cucTe-
My copbuUWOHHBIX TPyDOK cornacHo HacToRLWEei METOAWKE) K anekTpoacnupa-
TOpY, YCTaHOBUTL NOKasaHWsA poTameTpa Ha BenudWHe pacxofa Bosgyxa, pe-
KOMEHAYEMOW HaCTONLEeN METOAUKOW, U CHATb NOKA3aHWA CYeTYMKa B Havane
1 B KOHUe oTBopa.

8.3 Onepartop, nposoaswui aHanus otobpaHHbIX NPo6, AOMKEH yCcTaHo-
BMTb rPaayMpOBOMHYIO XapaKTEPUCTUKY U NPOBECTU U3MEPEHUA B Tpex npobax
KOHTPONLHOro pacTeopa C 3aAaHHbIMU KOHLEHTpauvsamn chTopUA-UOHOB.,

8.4 Ecnu pesynbTaThl, NONy4eHHbIE OnepaTopoM, 6yayT COOTBETCTBORATb
HOpMaTuBaM, U3NOXEHHbIM B pasfene 14, onepaTop MoXeT ObiTb AonyweH k

nposeaeHuo aHanusa.

9 Tpeb6oBaHuA K YCNOBUAM U3MEPEHUN

9.1 MNpu BLINOAHEHUN U3IMEPEHWA B XMMUMECKOW naBGopaTopuu JOMKHbI

6biTb coGnioaeHLl cneaylowmue yCnosus:

- TeMnepartypa BO3AYXa............................0T 15 °C no 30 °C;
- atMmoccepHoe AaBneHue ........................oT 840 go 1067 rNa;
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(o1 630 ao 800 mm pT.CT.);

- OTHOCUTENbHAA BNAXHOCTL BO3AyXa.......... He Gonee 80 % npu 25 °C.
9.2 OT60p Npob aTMoccepHOro Bosayxa OCYWECTBNAETCA Npu cneayto-
WMx ero napaMeTpax B noMeLyeHun nocra HabnoaeHus:

- TemnepaTtypa BO3QYXa...........................0T § %C no 40°C;
- atMoccepHoe AaBneHue........................0T 840 no 1067 Ma;

(ot 630 o 800 mm pT.CT.);
- OTHOCUTENbHANA BNAXHOCTL BO3AYXa ......... He 6onee 90 %.

9.3 Ot60p Npob B NonesbIX YCNOBUAX BOIMOXEH NPV TeMnepaTtype BO3-
ayxa ot 0 °C ao 40 °C.
9.4 3nekTponuTaHvWe NpW BbLINONHEHUW u3MepeHwuid B nabopatopuu K

nposenenuun otbopa npob - yactora 50 'y, Hanpsxexne (220 + 10) B.

10 MoaroToBKa K BbINONMHEHNIO U3IMEPEHUNA
10.1 NpurotoBneHne pacTBOPOB U PeakTUBOB

10.1.1 PactBop ana o6pa6oTku copbunoHHbIX TPYGOK rOTOBAT nyTem
pacteopeHusa 1,5 r K,CO; B 42 cm® AMCTUNNUpoOBaHHOW Boabl M AoGasneHnem
7,5 cM rnvuepwHa. PacTeop TwaTensHo NepeMeLLvBaloT.

10.1.2 PacTBOp CONAHOW KUCNOTbI (COOTHOLWEHWe 1:1) rOTOBAT U3 KOH-
LEeHTpUpOBAHHOW CONAHOW KUcnoTbl, ¢ AoGaeneHwem pasHoro obvema auc-
TUANUPOBAHHOW BOABI.

10.1.3 [Ins npUroToBNeHUs pacTBopa CONSIHOW KUCNOTbI KOHUEHTpauuen
(3,50 + 0,05) Monb/am® BHOCAT 305 cM® KOHLEEHTPUPOBAHHOW CONAHOM KUCNOTHI
(p = 1,19 r/cm®) B MepHylo konBy BmecTuMocTblo 1 AM®, AoBOART obbeM Ao

METKW AUCTUNNWPOBAHHON BOAOW U TWATeNbHO NepeMeLunBaloT. TOYHbIN TUTP
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NPUroTOBNEHHON CONAHON KUCNOTLI YCTaHaBNWBAIOT No TeTpabopaTty HaTpus 8
COOTBETCTBUM C NPUIIOKEHNEM A.

10.1.4 PacTBop UMPKOHMNA a30THOKUCNOro rOTOBAT NyTEM pacTBOPEHWUA
0,080 r ZrO(NO;3)%,*2H,O 8 1 AM® CONMSIHOW  KWCNOTHI  KOHUEHTpaLvei
3,50 mone/am®. PacTeop yCTOWYUB B TeueHne 6 mecsues.

10.1.5 [Ans npurotoeneHus 0,2 % pacTesopa KCUNEHONOBOrO OPaHXXEeBOro
0,200 r KcMNEeHoONOBOro OPaHXEBOro BHOCAT B MEPHYI0 konbBy BMECTUMOCTbIO
100 cM® U 4OBOAAT AWCTURNNMPOBAHHON BOAOW A0 MeTKM. PacTBop ycToiuus
npv xpaHeHun 8 xonogunbHuke He Gonee Hepenw.

10.1.6 PacTBOp KCMNEHONOBOro OpaHXeBoro koHueHTpauuven 0,02 % ro-
TOBAT HENOCPeACTBEHHO nepea aHanusom. [na atoro 10 cm® 0,2 % pacTeopa
WHAWKaTOpa BHOCAT B MepHylo konby o6bemom 100 cM® n aoBOAAT AMCTMNNK-
pPOBaHHOW BOAOWN A0 METKW.

10.1.7 BoaHblit pacTBOp METUNOBOrO OpaHXeEBOro KoHueHTpauven 0,1 %
roToBsT nytem pacrtsopeHust 0,100 r meTunosoro opaxxesoro 8 100 cm® auc-
TUNNUPOBaAHHON BOADI.

10.1.8 UcxopHui pacTeop dTopuaa HaTpus ANS rpagyvMpoBKu C Macco-
BOW KOHUEHTpauueln dTopua-uoHos 100 Mkr/cm® roTosaT nyTem pasbasneHus
10 cm® MCO ¢ maccoBson KOHUeHTpauuen 1 rigm® B mMepHoW konbe BMEeCTUMO-
cTbio 100 cm®. PacTtBop xpaHAT B NONW3TUNEHOBOW NOCYyAE.

Npumeyanne - B cnyyae otcytcTteus CO aTTecToBaHHble pacTBOpPbI FOTOBAT
13 hTopuaa HaTpus B COOTBETCTBUU C NpunoxeHuem b.

10.1.9 Pabouuit pacTBop ANS rpagyuMpoBKW C MacCOBON KOHUEHTpauuen
10 mxr/cm® nonyuvaior pasbaeneHuem ucxogHoro pacrsopa B 10 pas. Pacrsop
roToBAT Nnepea ynoTpebneHvem.
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10.2 YcraHoBneHue rpafyupoBOYHON XapaKTepPUCTUKH

10.2.1 MpapyvpoBOYHYIO XapaKTePUCTUKY, BbipaXaloLlyl 3aBUCUMOCTL
ONTUYECKOW NNOTHOCTU OT Macchl (HTOPUA-UOHOB B XUAKOA Npobe o6bemom
5 cM®, ycTaHaBNMBalOT NO PacTsopaM ANA rpaywupoBKW, MPUrOTOBMEHHBIM B
NATK cepusx. Kaxaylo ceputo, COCTORALLYIO U3 AEeBATU pacTBOPOB ANA rpagyu-
pOBKW, FOTOBAT U3 CBEXENPUroTOBNEHHOro pabouvero pacreopa no 10.1.9 B
MepHbIX konGax smecTumocTsio 100 cm®. [NA aToro B Kaxaylo KONy BHOCAT OT
30 ao 50 cm® gucTunnupoeaHHoi soap), 4 cm® pacTeopa ans o6paboTku cop6-
LUMOHHbIX Tpybok no 10.1.1, pabounit pacTeop cornacHo Tabnuue 6, AOBOAAT
ypoBeHb pacTsopa AWCTUNNWPOBAHHOW BOAOW A0 METKU WM TLaTenbHO nepe-
mewwusatoT. [INA NpUrotoBNeHWA Hynesoro pacTteopa B konGy BMECTUMOCTbIO
100 cm® BHOCAT 4 cm® pacTBOpa ANA 06paboTkn CopELMOHHBIX TPYGOK W 40BO-
AST YpOBEHb pacTBopa AUCTUNNUPOBAHHOW BOAON A0 METKW.

Tabnwnuya 6 — Pactsopbl hTopuaa HaTpUs ANA YCTAHOBNEHUA FPaaYUPOBOMHOM
XapaKTepucTUku

Howmep pacteopa 1 2 3 4 5 6 7 8 9

O6vem pabouero pac-
Teopa NaF,
(c=10 mkricm®), cm® 0,25 | 0,50 | 1,00 | 2,00 | 4,00 | 8,00 | 12,00 | 16,00 | 20,00

Macca ¢ropua-uoHos
B 5 cm® pacTeopa, Mkr | 0,125 | 0,25 | 0,50 | 1,00 | 2,00 | 4,00 | 6,00 | 8,0 | 10,0

10.2.2 [ns ycTaHOBNEHWA rpagyMpOBOYHON XapaKTepuCTUKW B OTAenb-
Hble NpoBupku oTbupaloT no 5 cm® kaxgoro pacteopa Ans rpaayvmpoBku, a
TaKke Hynesoro pacteopa. B kaxaylo npobupky npunusaioT no 1,6 cm® pac-
TBOpa a30THOKMUCNOro uvpkoHuna no 10.1.4, TwaTtensHO NnepemMeLLnBaloT U Bbl-
aepxuealoT pacteop 30 MuH. 3aTem BO Bce Npobbi, BKNOYAA Hynesylo, Npunu-

12
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BatoT no 1,6 cm® 0,02 %-Horo pacTeBopa KCUNEeHONoBOro opaHxesoro no 10.1.6
U CHOBA TWaTeNbHO NEpeMeLlMBaloT coaepxumoe npobupok. Yepes 5 MuH on-
peaensioT onTUYECKyl NNOTHOCTL PacTBOPOB NPY ANUHE BONHbI 540 HM B Kio-

Betax c TOﬂLI.MHOﬁ CNos 2 CM NO OTHOLLEHUIO K AucmnnupoaaHHoﬁ BoAe.

MpumeyaHue—MNMpncmeHe NapTuil UUPKOHUNA a30THOKUCNOTO W KCUNEHONOBOTO
OpaHXeBoro HeobxoAUMO YCTaHOBNTL COOTHOWEHNE MEeXAy KOHUEHTpauuamu pabounx pac-
TBOPOB 3TUX PEAKTUBOB B COOTBETCTBUM C NPUNOXEHUEM B,

10.2.3 B cBs3u ¢ Tem, 4TO C yBEenNMUeHNEM cofepxaHua hTopua-uoHOB B
rpapyvwpoBOYHbIX pacTsopax HabnioaaeTca ocnabneHue okpacku, ONTUYECKYIo
NAOTHOCTb, COOTBETCTBYIOLLYIO TOYKE WKanbl, HAXOAAT NO Pa3HOCTU ONTHYe-
CKOM NNOTHOCTKN HYNeBoro v rpagyuposoyHoro pacteopos (Do-Dnp ). Mpagyvpo-
BOYHYIO XapaKTepuCTUKy yCTaHaBnusaloT NO AEBATW TOYKaM, HA OCHOBAHWUW
cpeaHnx apudmeTUyeckux 3HaYeHun pe3ynbTaToB U3MEPEHUIA U3 NATU cepuit
pacTBOPOB ANA rPaAyVUpOBKU KaXKAO0W KOHUEHTpauwuu.

B kauyecTse pesynbTaTtoB HabnioaeHWin Npu NOCTPOEHNU FPaAYVUPOBOYHO-
ro rpachvka Ncnonb3yoT BENNUYUHBI, ONPEAENSEMbIE KaKk Pa3HOCTb BENUYWH ON-
TUYECKOW NNOTHOCTM HYNEBOro pacTeopa W pacTeopa ANA rpagyupoBKu.

Mpumep 3anucK AaHHbIX U3MEPEHUA ONTUMECKON NNOTHOCTU ANA rpapyu-

poBku npusoauTcs B Tabnuue 7.

Tabnnuya 7 - Pe3ynbTaThl n3mepeHuit ONTUHECKOW NNOTHOCTU PacTBOPOB ANA rpasyu-

POBKHW
Homep pacTsopa | Macca dTopua | OnTuueckas NNOTHOCTL PacTBOPOS ANA rPafyNPOBKKY
ANA rpagynpoBky WOoHOB B efvHu4HOe nameperue (i=1,...,5) cpeaHee
0] 5 cm® pacTeopa 1 2 3 4 5 3HaueHue
ANA rpagynpos- ﬁ
KW, MKF !
0 0 Do.| Do‘g 50
1 0,125 D|,1 D1.5 5
2 0,250 D21 D,s !
3 0,500 Das Dss
4 1,00 D41 Das
5 2,00 Ds 4 Dss
6 4,00 De.1 Dss
7 6,00 D7.1 vee D7.5
8 8,00 Ds.1 o Das il
9 10,0 Dlg DLL D9
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10.2.4 PesynbTaThl W3aMepeHWin ONTUYECKOM NNOTHOCTM KaXAoro u3 pac-
TBOPOB NPU3HAIOT NPUEMMNEMBIMUY, ECNN OHN YAOBNETBOPSAIOT YCNOBUIO

Diwe “Dume 100<r?, ()

rA€ Dimax U D; min — MAKCUManbHOe U MUHUMaANbHOE 3HA4YEeHWe ONTUYECKON NNoT-
HOCTH i-ro pacTBopa;

Di- cpeaHee 3HayeHue oNTUHECKON NNOTHOCTH i-fo pacTeopa;

i — HOMep pacTBOpa ANs rPagyvupoBKY;

r,* = Nnpeaen NOBTOPSEMOCTU pe3ynbTaToB M3MEpPEeHUn ONTUYECKOW Nno-
HOCTU pacTBopa (cooTBeTcTByeT BepoaTHocTu P = 0,95), %. [na wucna name-
peHuii n = 5 npeaen NOBTOPAEMOCTU r's = 19 % (cm. npunoxexue I).

10.3 NocTpoeHue rpapnynpoBOYHOro rpacduka

10.3.1 B kayectBe aHanuTuyeckoro curHana Y npu nocTpoeHuWn rpagyu-
poOBOYHOro rpacduvka WCNONbL3YIT BENW4YWHbI, ONpeaenseMbie Kak pasHOCTb
CPeAHUX 3HaYeHWA ONTUYECKOW NMOTHOCTW HYNEBOro pacTBopa W PacTBOPOB

ANRA rpaayvMpoBKY
Y, = Do- Di, @

rne Do- cpeaHee 3HaYeHne ONTUYECKON NNOTHOCTU HyNeBoro pacTeopa;

D~ cpenHee sHaueHne onTuueckoi NNOTHOCTH i-fo pacTeopa ANs rpa-
AYVPOBKW.

Mpu nocTpoeHwun rpagywpoBOYHOW XapaKTepUCTUKW B Buge rpacuka no
ocu abcyuce X o0TKNagbIBAlOT Maccy m, MKr (hTopua-uoHoB B 5 om® pacrtsopa, a

14
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no ocu opauHaT Y —~ eauHULBI ONTUYECKON NNOTHOCTH.

10.3.2 MNposepKky NpMeMneMocTy rpagyupoOBOYHON XapaKTepUCTUKN Npo-
BOAAT NO UCXOAHBIM AAHHBLIM, KOTOPbLIE UCNONBL3OBANUCH ANS € NOCTPOEHUA.

Ans 3TOro MCNonb3yloT 3HAYEHUR aHaNMTUYECKUX CUrHanoB BCeX pacTeo-
poB, NPUMEHABLUNXCA ANA €& NOCTpoeHus (cM. Tabnuuy 6), ¢ MakcUManbHbIM
OTKNOHEHWeM (No MOAYNIo) OT cpeaHero 3HadeHus. Mo nx senMuuHe u no rpa-
AYVPOBOYHO XapaKTepUCTUKe ONpeaensioT Maccy TOPMA-MOHOB B 5 cM® pac-
TBOpA M;, MK.

YCcTaHOBNEHHYI0 rpagywpOBOMHYI0 XapaKTEepUCTUKY NPU3HAIOT npuemne-
MOW NpW BLINOTHEHWN ANA KAXKAOMO U3 3HAYEHWUIN YCNOBUA

M.looq( 3)
m = v

roe m* — 3HaYeHue macchl (hTOpUA-UOHOB B 5 cM® i-ro pacTBopa ANA rpagyv-
POBKK, HaWAEHHOe NO rpagyMpPOBOYHON XapaKTepucTuke ANA COOTBETCTBYIOLYe-
ro aHanNUTUYECKOro curHana Y, MKr;

m; — 3HaueHne maccsl Topua-MoHOB B 5 cM® i-ro pacTeopa ans rpaaywv-
POBKW, NPUNCaHHOE 3TOMY PacTBOPY NPU ero NPUroToBneHuu, MKr (cM. Tabnu-
uy 6);

K = & - HOpMaTMB NPUEMNEMOCTV rpadyMpOBOYHOW XapaKTEpPUCTUKY,
paBHbl 14 % (cm. npunoxenue ).

Ecnn ycnoeue He BbINONHAETCA, HEOOXOAUMO YCTAHOBWUTL HOBYIO rpa-
AYVPOBOYHYIO XxapakTepucTuky no 10.2.

10.4 NogroToBka copbUNOHHBIX TPY6OK k OT6OpPYy NPo6

10.4.1 HoBble copbunoHHble TpyGku 3anuBaloT AUCTUNNMPOBAHHOW BO-

DON N KUNSITAT, MEHAN AUCTUNNNPOBAHHYIO BOAY ABa-Tpu pasa. 3atem copb-
15
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UMOHHbIE TPYBKkM NPOMBLIBAIOT elWé ABa-TPU pasa ANCTUNNNPOBAHHOW BOAOH U

cywart npu Temnepatype ot 100 °C go 120 °C. Nocne kaxaoro aHanusa cop6-
uuoHHble Tpy6ku TWaTenbHO NPOMBIBAIOT AUCTUNNNPOBAHHON BOAOMA.

10.4.2 YucTble copbumoHHble Tpy6ku, npepHasHayeHHble ans otbopa
npob, u Te, KOTOpbIe UCNONB3YIOT B kauyecTeBe Hynesbix, o6pabaTuiBaloT abeop-
6upyrownm pacreopom no 10.1.1.

B uuctylo cyxylo copbunorHyio Tpy6ky CT 212 3anusaloT cO CTOPOHbI
copbeHTa 0,2 cm® pacteopa no 10.1.1. Mpu noMowu pe3nHoBOW rpyLun pacTeop
OCTOPOXHO NEepeMeLLatoT No cnoto rpaxyn, aobmeasck Ux paBHOMEPHOro CMa-
ynsanun. U3bbiTok pacTBopa BbigyBaloT. 3aTeM copbuuoHHble TpyGku Tuia-
TENbHO BLITUPAIOT CHaPYXW YACTON unNbTpOBanbHON Oymaroi, cpasy xe 3a-
KPbIBAIOT 3arnywkamMu W ynakoBbIBalOT 8 NONUITUNEHOBbIE nakeTbl. Cpok xpa-
HeHust 06paboTaHHbIx COpBUNOHHBIX TPYGOK B repmeTUdHOW ynakoBke He 6o-
nee 7 cyt. Npu xpanenun copbuvoHHble TpyOku cneayeTt sawuwats OT BO3-
AevcTBUA BO3AyXa, 3arpA3HEHHOrO (hTOPUAHBIMWA COEAUHEHNAMU.

Mpumeyanue - CopbunorHbie TpyGku cneayeT ucnons3osate ans o6paborku

OAHUMU N TEMU Xe pacTeopamu.

10.5 NogroroBka anekTpoacnupatopa k ot6opy npo6

Onepauua NOAroTOBKM aneKTpoacnupaTopa 3akniovaeTca B NpoBepke no-
Ka3aHui poTameTpa No rasoBOMy CYeTyuky. [lns aToro k BXoAy porameTpa co
wkanon ot 0,25 Ao 5,0 AMY/MUH NpUCOEARHSIOT BUALTPOAEPXATeNb € hUNbT-
pPOM AN ynasnueaHus Teepabix G TOPUAOB U Ucnonb3yemylo npu otT6ope npo6
copbuunoHHyio Tpybky. K Bxogy CUCTEMbI NPUCOEAMHAIOT rasoBbl CHETYMK,
BKIIOYAIOT aCNUPaTOp, YCTaHaBNMBAIOT NO poTameTpy pacxoa 3 aM® /MUH n npo-
nyckaloT Bo3ayx B TeyeHne 20 MuH. PUKCUPYHOT Ha4anbHble W KOHEYHbIE noka-
3aHus cuétuuka. PacxoxgeHne mexay o6bEMOM BO3ayxa, pacCYMTaHHbIM No

NPOAOCMKUTENBLHOCTU OTEOPa M NOKasaHWAM poTameTpa, U 0BBLEMOM, N3MepeH-
16
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HbIM CHETYMKOM, He AOMKHO npesblwath 8 %. PekoMeHayeman yacToTa npose-

AeHVA NPoBepKuU NpU NOCTOAHHON paboTe — 0OAUH pa3s B8 MecAl,.

10.6 Otr6op npo6

10.6.1 OnR onpeaenerHus pasoBbliX KOHUEHTpauui ¢Topuga BoAopoAa
uccneayemMblil BO3ayx acnupupytoT yepes copbuuoHHyio Tpy6ky, obpaboTan-
Hylo pacTBopoM no 10.1.1, ¢ pacxonom 3,0 AM®/MuH B Teuenne 20 MuH. Mpu
otbope copbumoHHas Tpybka aonxHa GbiTb ykpenneHa B BepTUKaNbHOM Mono-
XeHuu, cnoem copbeHTta BHM3. MNepea oT6opom npobul cnoit copbexTa B copb-
UMOHHOW TpybKe YNNOTHAIOT NEerkuM NOCTYKUBAHUEM HUXHUM KOHUOM TPyBku o
AepeBsHHYI0 noeepxHocTb. Bo3ayx aomkeH matu cHusy ssepx. OT6op npob
MOXHO NPOBOAUTL NPU TeMNepaType aHann3aupyemoro sosayxa ot muHyc 10 °C
Ao 40 °C. Nepen copbunoHHOh TPYGKOW, C NOMOLLLIO MONUITUNEHOBOrO Yronka
yCTaHaBnuealoT dunsTpoaepxarens ¢ GuNLTPOM ANA yNasnuBaHUA TBEpAbIX
¢Topuaoe u apyrux a3posonen. CopbumnoHHas Tpybka, yronok n cunsTpoaep-
KaTenb AonxHbl 6bITe COEAUHEHBI BCTLIK, YTOOLI He BbINO KoHTakTa BO3Ayxa C
pe3nHon. OTo6paHHble NPoObl B repMEeTUYHON YynakoBke MOFYT XPaHWTbCA He
6onee 7 cyT.

10.6.2 Mpw onpeaeneHMU CYTOMHLIX KOHLEHTPauwui oToupaloT He MeHee

yeTbipex pa3osbix NPo6 Yepe3 paBHble NPOMEXYTKU BPEMEHN.
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11 MopsapoK BbINONHEHUA U3MEepPeHUin

11.1 B naBopatopuu copbuuorHyo Tpy6GKy W3BNEKaloT U3 yNakoBKW, TWa-
TeNbHO BbITUPAOT hunbTpoBanbHOW Gymaroi HapyXHyl0 NOBEPXHOCTb, NOMe-
WaloT B CTEKNAHHbIE NPOBUPKYA 1 3anMBaIOT vX 6 CM® AUCTUNNMPOBAHHON BOAYI.
MyTtem 8-10-kpaTHOrO NpOKa4YMBaAHWUA AUCTUNNWPOBAHHON BOALI 4Yepe3 Crow
copbeHTa npu noMoLyu pe3vMHOBOW rpyln NnepeBoAsT npoby B pacTeop, BbiAy-
BalOT €ro OCTaTKW 1 BbIHUMAIOT cOpOUMOHHYto Tpybky. Mpu npokavnsaHum guc-
TUNNUPOBaAHHOW BOAbI XenaTenbHo, 4To6bl cToN6UK NpomblBatloLen XUAKOCTH
nogHuMancs Ha 1-2 cm Hapg cnoem copGeHta. U3 npobupku otGupatot ans
ananusa 5 cm® pacteopa. K 5 cm® pacteopa pobasnsiotT 1,6 cm® pacTsopa
a30THOKMCNOro LIMPKOHWNA, TLlaTenbHO NepeMewnBaloT pacTBop WU BblAEpPXU-
saoT 30 muH. OgHOBPEMEHHO FOTOBAT TpWU Hynesble Npobbl. C aToh Uenbio
copbunoHHble Tpybku, noaroToBneHHsle Ansi oT6opa, NoMewatoT 8 Npobupkek,
npuANBaloT 6 cM® AUCTUNNNPOBAHHOR BOALI U NPOBOANAT BCE ONEpauuKu cornac-
HO xoAay aHanusa. Yepes 30 MuH BO BCe Npobbl, B TOM Yucne Hynesble, Npunu-
BaloT no 1,6 cm® 0,02 %-HOro pacTsBopa KCUNEHONOBOTO OPaHXEBOTO M CHOBA
TWaTenbHO NepeMeLlLnBaloT cogepXumoe Npobupok.

11.2 CnuBaioT BMecTe Hynesble Npobbl U Yepe3 5 MUH U3MepSIoT onTu-
YeCKylo NMOTHOCTL. Mi3MepeHus NPOBOAST Npy ANWHe BONHbI 540 HM B KloBETaX
C paccTosHuem mexay pabouvmu rpaHsamu 20 mm. Maccy ¢dTopua-voHos B
npobax HaxXoAAT C NOMOLLbIO YCTAHOBNEHHOW rpafyypOBOYHON XapaKTepucTMKu
NO pasHOCTW CPEAHEro 3Ha4YEHWA ONTUYECKOW NNOTHOCTU HYNEeBOro pacTeopa v

ONTWYECKON NNOTHOCTU Npob.
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12 O6paboTka pe3synLTaToB U3mMepeHun

12.1 AnA nony4YeHWA cpaBHUMbIX pe3ynbTaTtoB o6bemM B3ATON Ha aHanu3

npoGbl BO3AYXa NPUBOANAT K HOPMarbHbLIM YCIIOBUAM No hopMyne

_ V,273-P
Q73+10)-P, " @

0

rae V.- obbem B3ATOro Ha aHanu3 Bo3ayxa Npu Temneparype t u nasneHun P
B MecTe oT6opa npobsl, am>;

P - atmocdepHoe aaesnexHue Bo Bpems otbopa, rfla unu Mm pr. CT.;

t — TemnepaTypa Bo3ayxa Ha Bxoae 8 potameTp, °C;

P, — aTMocchepHoe aasneHne npu HopManbHbix ycnosusax (1013 rfa wnu
760 mm pT. CT.).

Npumevarnue-1mmpr. cr. paseH 1,33 rMNa.

12.2 Maccosylo koHueHTpauuio cTopuaa BOAopoAa B WUCCNEAYEMOM
ob6veme Bosgyxa C, Mr/M3, paccunTbIBaIOT Mo cdopmyne
m-V .K*

VoV

C = , mrim® (5

rae m-— Macca ¢pTopua MOHOB B aHanu3Mpyemom obbveme npobbl, HanAEeHHas
No rpaayMpOBOMHON XapaKTepUCTUKe, MK,

Vp— o6wwih 06wém pacTteopa npobei, cm>;

K* - koacbcbuuymeHT ana nepecyeta macchl hTOPUA-UOHA Ha maccy PTo-
puaa sopopoaa, paseH 1,05;

Vo — o6bem npobbl Bo3Ayxa, NpueeAeHHbl K HOPManbHbIM YCNOBUAM,
A,

V, — 06b&M aHanuaupyemon yacTu pactsopa, cM°,

19
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12.3 CpeaHecyTOMHYI0 KOHUEHTpauuio pacCyuTbIBalOT Kak cpeaHe-

apumeTUIeckoe 3HaueHWe KOHLUEHTpauwi pa3osbix npob, oTobpaHHbIX B Te-
YeHne CyToK.

n puMeyvYyaHune - KoHueHTpayus, BblpaXeHHasa B eAUHUUax Benu4uHbl MKr/am?,
YWUCNIEHHO paBHa KOHUEHTPaLUU, BbIPAXEHHON B €AnHULIAX BENVUUHBI mr/m3,

13 Odpopmnenne pe3ynoTaTtoB U3mMepeHun

13.1 Pe3yneTathl aHanuaa NpeAcTasnsioT B Buage
Cur £0,01:6-C,p, Mr/M® mpu P =0,95 (6)
rae C,- W3MepeHHas MaccoBas KOHUEHTpauus onpeaenseMoro BewiecTsa B
soaayxe, Mrim>;

J - rpaHnUbl OTHOCUTENBbHON NOrpewHoCcTY (CM. Tabnuuy 1).

13.2 YucneHHoe 3HaveHWe pesynbTaTa W3MEPEHWA KOHUEHTpauuu OKpyr-
NAETCA A0 TOro Xe paspsfa, YTO U 3HaAYEHWe XxapakKTepUCTUKW NOTPeLHOoCTH,
KOTOpasi NPUBOAUTCH CO 3HAKOM «+» nocne pesynbrata W3MepeHus.

Mpumep

Cu =(0,04 £0,01), mr/m >,

13.3 Ecnun maccoBas KoHUeHTpauus cTopwaa BOAOPOAA HWXKE HUKHEN
rpaHWUbl AMaNasoHa M3MepeHuid, To NPOU3BOAAT cCneayioLlylo 3anuck B pabo-
4eM xypHane: «MaccoBas koHueHTpauus dTopuaa Bogopoda MeHee
0,002 mrim®».

20
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14 KOHTpONb TOYHOCTM pe3ynbLTaTOB U3MEPEHUN

14.1 Tpe6oBaHUA K KOHTPONIO KayecTBa

14.1.1 na obecneyeHns AOCTOBEPHOCTU pPe3ynbTaToOB aHaNU3oB pery-
NAPHO NpPOBOAAT NPOBEPKY rPagyWpPOBOMHOrO rpacduka v OnNepaTUBHLIN
KOHTPOINb nokasaTenei ka4ecTsa, HOPMaTUBbLI KOTOPOro paccHyuTaHbl no FOCT
P UCO 5725-2 n npeacTtasneHbl B npunoxeHuu I

3TN HOPMaTWBbLI PacCYUTaHbl HA OCHOBAHUN NOKa3aTenen, NONyYeHHLIX B
nabopatopun B ycnoBusx BHyTpunaGopaTOpHOro NpPeLU3MOHHOCTW, W npea-

cTaBneHbl B Tabnuue 8.
Tabnuua 8 — XapakTepucTikv NOrpewWwHOCTV U e€ COCTABNAIOWNX Ha CTaauv

aHanusa xuakux npob

AuanasoH Mokasartens Mokasarens MNoka3zatenb
usmepeuwaﬁ, NOBTOPAEMOCTH, BOCNPON3BOAUMOCTH, TOUHOCTH,
mkr/5 cm O'r.- % O-R‘ % 8,%
070,125 po 10,0 5 6 14

14.1.2 MNeproanYHOCTL KOHTPONA CTabunbHOCTM pesynbTaToB Bbinon-
HAEMbIX M3MEpPEeHUN pernameHTupyloT B «PykoBoAacTee no kadvectsy nabo-
patopuw».

14.1.3 KoHTponb cTabunbHOCTU pe3ynbTaToB u3MepeHui B naGopatopum
ocywecrenaior no NOCT P UCO 5725-6, ucnonb3ys MmeToabl KOHTpONA
CcTabuNbHOCTH CTaHAAPTHONO OTKNOHEHUA NPOMEXYTOYHON NPELU3INOHHOCTU NO
6.2.3 NOCT P UCO 5725-6. MNpoeepky CTabUNBHOCTU OCYWECTBNNRIOT C
NPUMEHEHWEM KOHTPONbHbIX KapT LLlyxapTa no PMI™ 76 (cm. npunoxerue [1).

14.1.4 PekomeHOyeTCA yCTaHaBNWBaTb KOHTPOMUpPyeMbid nepuog Tak,
4YTO6bl KONUYECTBO Pe3yNbTaTOB KOHTPOMbHLIX M3MepeHuln Gbino oT ABaguaTtH

RO Tpuauaty.
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14.1.5 Mpu HeyaOBNETBOPUTENbHBLIX pe3ynbTaTax KOHTPONS, Hanpumep,

npeBbileHNM npefena [eACTBUS WNKM PerynapHOM NpPEeBbILEHUM npeaena
npeaynpexaeHns, BLISCHAIOT MNPUMMHBI 3TUX OTKNOHEHUA, B TOM uucne
NPOBOAST CMeHy peakTWBOB, nNposepsioT paboTy onepaTopa, KauyecTeo
AUCTUNNWUPOBAHHOW BOAbI U YACTOTY NOCYAbI.

14.2 KoHTponb cTabunbHOCTH rpafyMpoOBOYHON XapaKTePUCTUKK

14.2.1 KoHuTpons cTabunbHOCTM rpaayMpOBOMHOW XapaKTepUCTUKU cre-
AyeT NPOBOAUTL NPU KaXA0W CMEHEe NapTUW peakTUBOB, a Takke Nepuogu4ecku
— B COOTBETCTBUM C NNaHaMu BHyTpunabopaTopHOro KoHTpons. PekomeHaye-
Mas 4acToTa KOHTPONS NpWU NOCTOAHHOW paboTe — oanH pas B kBapTan.

14.2.2 KoHTponb NpoBOAST NO pacTBOpaM, NpUroTasnuMeaeMbiM aHano-
rmyHo pacteopam ans rpaayuposkn N2 3, Ne 5 u Ne 7 (cm. Tabnuuy 6). Kaxabin
pacTBop roTOBAT B TpexX CEpusX; OQAHOBPEMEHHO FOTOBAT HyNeBOW pacTeop.
N3amepeHus onTU4eCKOW NNOTHOCTU pPacTBOPOB NPOBOAAT B COOTBETCTBUM C
pasgenom 11. MNpoBepky NpMeMNemMocTU Tpéx pe3ynbTaToB U3MepeHun onTu-
4YeCKOW NNOTHOCTM pacTBOpPOB NPOBOAAT No ycnoeuio (3) ¢ HopmaTueom Ans
dTopvaa BoAOPOAA, 3, paBHbIM 17 % (cm. npunoxexue ). MpagynpoBouHyio
XapaKTepucTUKy NpuaHaloT ctabunbHoW Npu BeINONHEHWN ycnosus (3).

14.2.3 Ecnu ycnosue He BbiNoNHAETCS, He06X0AUMO YCTAHOBUTL HOBYIO

rpagyvpoBOYHYIO XapakTepucTuky no 10.2.

14.3 OnepaTuBHbLIA# KOHTPOMNb NOBTOPAEMOCTH pe3ynbTaToB
n3MepeHun KoHUeHTpauuu bTopuaa sogopona B pacTeope

14.3.1 OnepaTuBHbIA KOHTPONb NOBTOPAEMOCTU pPe3ynbTaToB U3MEpPeHUin

NPOBOAAT OAVH pa3 B AeHb, aHaNU3UPys BMecTe ¢ oToGpaHHbIMK NpoGamu ase
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OAWHAKOBbIE [03bl PacTBOpa ANA YCTaHOBNEHUS rpafyMpOBOYHOW xapakTepu-
cTukn. CpeacTsom KoHTponsa cnyxut pacTteop Ne 4 ¢ cogepxaHvem 1,0 Mkr
tTopna-uoHoB B 5 cm® pacTBopa. McnonbayeTcs CBeXenpuUroToBNeHHbIH pac-
T8op. Mpw koHTpone B ABe NPoBMpKK OTGMpaloT No 5 cm® aToro pacTeopa, aHa-
nuaunpytot no 10.2.

14.3.2 [lanee n3MepsIoT oNTUYECKYIO NNOTHOCTL pacTeopos no 11.1. Pe-
3ynbTaT KOHTPONS NPU3HAIOT YAOBNETBOPUTENbLHLIM NPU BbINOMTHEHUN YCNOBUA
(1) ¢ HOpPMaTBOM KOHTPONS ANA hTOPUA-UOHOB, T, paBHbit 14 % (CM. npu-
noxexue ).

14.3.3 PesynbTaTbhl U3MEpEeHUss ONTUYECKOW NNOTHOCTU KOHTPOMLHOro
pacTsopa NOCTOAHHO CPaBHUBAIOT C AaHHbIMK 332 Npowwnble AHWU. Pe3kve uame-
HEHWA CpeaHUX 3Ha4YeHWIA ONTUYECKON NNOTHOCTU CBUAETENLCTBYIOT O HeXena-

TeNbHbIX OTKMNOHEHUAX B HOPMANbHOM XOA€E N3MEepPEeHUN.

14.4 OnepaTuBHLIA KOHTPONb TOYHOCTU Pe3yNnbTaToB W3IMEpPEeHUH

14.4.1 OnepaTunBHbI KOHTPONL NPOBOANT OAUH pa3s B Heaent. [AnsA oueH-
KW TOMHOCTW Pe3ynbTaToB U3MEPEHUA MOryT ObiTb UCNONb30BaHbI pesynbTaThl,
nonyJYeHHsle Npu KOHTpone NOBTOPSREMOCTU. Pe3ynbTaThl KOHTPONA TOMHOCTH

CYWUTAIOTCA YAOBNETBOPUTENBHBIMU NPU BbINOSHEHWUW YCNoBUS (3).

14.5 KoHTponb NOBTOPAEMOCTU U TOYHOCTM U3MEPEHUH MacCOBOW
KOHUeHTpauumn cbTopuaa BOAOPOAA B ra3oBbIX CMECAX

14.5.1 [QaHHblil BUA KOHTPONS MOXET ObiTb peann3oBaH NpU HaNUYWKM B

naGopaTopum UCTOMHUKA MUKPONOTOKa hTopuaa Bogopoaa. lMpu  KoMTpone
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NpoBoASAT OTEOpP M aHanu3 AByx NPob rasosol CMecH OQUHAKOBOW KOHLEHTpa-

uumn. KOHTpOnupyoT NOBTOPAEMOCTL U TOYHOCTb PE3YNbTaToOB U3MEPEHWA.
14.5.2 PesynbTaThl KOHTPONS MOBTOPREMOCTW NPU3HAIOT YAOBNETBOPU-

TenbHbIMU NPpU BbINONHEHUWN Cneayownx yCDOBMVI

2-(X
X

max —Xmin)

X 100 <1 4, (7)

max min

TA€ Xmax - MAKCUMANbHbIA Pe3ynbTaT usmMepeHus, Mr/m>;

Xmin =~ MUHUMAnbHbLIA pe3ynbTaT U3MEPEHUS, Mr/m3;

F2HF = HOPMaTUB KOHTPONSA NOBTOPAEMOCTU PE3yNbTaTOB U3IMEPEHUA Mpu
aHanuae npo6, otobpaHHbIX U3 rasoson daswl npu P = 0,95 atoT HopmaTue pa-
BeH 17 %.

14.5.3 KoHTponb TOYMHOCTM pe3ynbTaToB U3MEPEHWA MaCcCOBOWA KOHLEH-
Tpauuu ¢Topuaa BOAOPOAA B ra3oBbiX CMECAX MOXeT GbiTb peanusosaH npu
Hanuuuy B nabopaTopun reHepaTopa rasoBbiX CMeCeW, BKIIOHAIOWEro UCTOM-
HUK MUKponoToka ¢pTopuaa Boaopoaa. Npu KoHTpone NpoBoasT oT6op U aHa-
nu3 asyx npo6 rasoBon CMECH OAVHAKOBOW KOHUEHTPaUuK C BbIXxoAa reHeparo-
pa. KOHTpONUpYIOT TOYHOCTL Pe3ynbTaToB USMEPEeHUiA.

14.5.4 Pe3ynbTaThl KOHTPONA NPU3HAIOT YAOBNETBOPUTENBbHLIMA NPW Bbi-

NONHEHUN ANA KaXA0W KOHTPONbHOW Npobbl ycnosun

E—N00 < k (8)

rae X — pesynbTaT N3MEepeHNs MaccoBO! KOHLEHTpaLuuu ¢Topuaa Boaopoaa
B CMECH Ha BbIXOAE U3 reHepaTopa, Mr/M>, NPUBEAEHHbIN K HOPMANbHBIM YCNO-
BUAM.

C - 3HaueHWe MacCOBOW KOHLEHTPauun ¢Topuaa BoAOpOAa, NPUNUCaH-
HOe ra3oBOV CMecH Ha Bbixoae reHepatopa (npu 0 °C v 101,3 rMa), mr/m®,
24
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Ecnun no nacnopTHbIM gaHHbIM 3HaYeHMe MacCoBOWM KOHUEHTpauwuu ¢To-
pvuAaa BOAOPOAA, NPMNUCAHHOE ra30BON CMECH Ha BbIXOAE reHepaTopa, ykasaHo
npu 20 °C, To ans npusegems k 0 °C aTo 3HaueHWe yMHOXalOT Ha 1,07.

K — HOpmaTWB KOHTPONS TOYHOCTW pe3ynbTaToB W3MEPEHUA MaccOoBOW
KOHUEHTpauwu cTopuaa sogopoaa (ans P = 0,95), pasHbini 23 %.

Npumevyanue-K=38.
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MNpunoxeHue A

(o6s3aTenbHoe)

YcraHoBka TUTpa Pacraopa CONAHOW KMCNOTbI
(3,50 monb/am”) no TeTpaboparty HaTpus

A.1 TOYHBIN TUTP NPUrOTOBNEHHOW CONSIHOW KUCMOTbI yCTaHaBNUBaIoT NoO
TeTpabopaty HaTpusa. [ns atoro GepyT oT 2 po 2,5 r rerpabopara HaTpus,
B3BELUEHHOro C TOMHOCTLIO 40 1 Mr, NOMELLaloT B KOHUYECKyto konby, pacTso-
PSIOT Npu cnabom HarpesaHun B 25 cM® auCTUNNUPOBaHHOI BOA!, A06aBNSIOT
ABE kannu pacTeopa MEeTUIOBOrO OpaHXXeBOro U TeNsbI pacTBOP TUTPYIOT Npu-
roTOBNEHHON consHon kucnoton no 10.1.3 4o nepexopa XenTon OKPaCKh WUH-
AvkaTopa B po3osylo. KOHLEHTpaLuio CONAHON KUCNOTbI ONpeAensioT No Tpem

Haseckam u 6epyT cpeaHee 3Ha4yeHue. PacueT nponssoasaT no popmyne

Cua = 5,25 2 (A1)
Vv

rae Cyc — KOHUEHTpaUWsA NPUroTOBNEHHOW CONMAHON KUCNOTHI, Monb/AMa;

5,25 - koathuuneHT nepecyera;

a — macca Tetpabopara HaTpus, T;

V — 06bemM CONAHOM KUCNOTbI, 3aTPaYeHHbI HA TUTPOBAHUE HABECKN CO-

nm, cm>.

A.2 Ecnn B pesynbTate NpoBepKU MONy4YaeTCA, YTO KOHUEHTpayua cons-
HOW KucnoTsl 6onbwe unu meHbwe (3,50 + 0,05) Monbl.qM3, TO ee [RoBOAAT A0
HYXHOTO 3HaueHus nyTem nobaBneHns AUCTUNNUPOBAHHON BOAbI UMN KOHUEH-
TPUPOBAHHOW CONAHON KUCNOTbI, OOBLEM KOTOPbIX PacCYUTLIBAIOT UCXOAR U3
KOHUEHTpPAuuW, NONyYeHHOW nNpu TUTPOBaHUW, M oObema NpPUroTOBNEHHOro

pacTeopa.
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Mpumepst

A.1 Cnyuai, koraa KOHUEHTPauus NpUroTOBNEHHOW CONAHOW kucnotsl Gonbwe Tpe-
6yemoro 3HaueHus, Hanpumep 3,60 monb/am®. OcTaTok 3TOro pacTeopa nocne TUTPOBAaHWUS
coctasun 800 cM®. PaccuutaeM, kakoi 06bem (V) CONIHON KNCNOTbI HYXHOM KOHLIEHTpaLMY
MOXHO NPUrOTOBUTL M3 HETO

V' = (3,60 x 800) : 3,50 = 824 cm®, (1)

T.€. K 800 cM® CONAHON KMCNOTBLI KOHUeHTpauuen 3,60 monb/am® Heobxoaumo A06aBuTL
824 - 800 = 24 c™® AUCTUNNNPOBAHHOW BOADI.

A.2 CnyuaW, Korga KOHUEHTpauWs NPUroTOBNEHHOW CONAHON KUCNOTbI MeHblue Tpe-
6yemoro 3HaueHuns, Hanpumep 3,40 mons/am’. OCTaToK 3TOFO PacTBOpa NOCNE TUTPOBAHUA —
800 cm®. [ns nonyuewns, Hanpumep, 1000 cM® CONAHOW KUCNOTLI KOHUEHTpauuedn
3,50 monb/am® HeobxoaumMo 106aBUTL K HEMY ONpeAeneHHbI 06beM KOHLIEHTPUPOBAHHOI
consHomn KucnoTst (C = 12,50 monb/am®) u AUCTUNNNPOBaHHOK BOAbI. [InA pacyeTta o6vemos
nobaBnReMbix peakTUBOB BLIMUCHIAIOT KONUYECTBO MoNel CONAHOW KUCNOTbI, KOTOpbie Heob-
xoaumo aoGaeuTe. B 1000 cm® consiHoi kucnoTw (C = 3,50 monb/am®) AoMKHO copepkaThea
3,50 monb consHoi kucnoTel. B 80O cM® consHoi kucnoTs! (C = 3,40 mons/am®) GyaeT co-

AepxXaTbCca

3,4-800

=2,72
1000 MOrnb, 1)

cnepoeartenbHo, Heobxoanmo ao6aBuTe consiHow kucnoTsl 3,50 — 2,72 = 0,78 monb. O6em
conaHoi kuenotel (C = 12,50 monb/am®), B8 KOTOpOM coaepkuTca 0,78 MONb CONAHON K-
CnoTbi, COCTaBNAET

0,78 -1000

oS - 62,4cm’, )

Ansa nonyvexua 1000 cM® CONAHOI KNCNOTBI (C =3,50 Monbl.qM3) Kk 800 cm® kucnoTbl

(C = 3,40 Monb/;wa) po6asnaoT 62,4 cM® KNCNOTbI (C = 12,50 Monb/.qM:") 1 AOBOART A0
1000 cm® ANCTUNNNPOBAHHOW BOAOW.
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Mpunoxexue b
(o6s3aTenbHoe)

MeToauka NPUroToBNEHUA aTTeCTOBAHHbIX pacTBOPOB
¢ropua-uoHos AP1-F-, AP2-F

B.1 HazHaueHue u o6nacTbL NPpUMeHeHus

Metoavka npWroTOBNEHWA aTTECTOBaMHbLIX PacTBOpoB TOPUA-WOHOB
pa3spa6otaHa B cooTseTcTBuM ¢ PMIC 60 u pernameHTupyeT npoueaypy, npea-
Ha3HaYeHHylo ANA YCTaHOBNEHUA rpagyMpOBOYHBIX 3aBUCUMOCTEN U KOHTPONS
TOYHOCTU PEe3ynbTaToB U3MEPEHUA MACCOBOW KOHUEHTpauuu Topua-uoHoB

HOoTOMETPUYECKUM METOAOM.,

B5.2 MeTponoruueckue xapakrepucTuku

MeTponoruyeckue xapakTepucTuku aTTecToBaHHbIX pacTBOpOB npuseae-
Hbl 8 Tabnuue B.1.
Tabnuuab.1

Haumenosanue 3Ha4eHue xapaKkTepucTuku ans
XapaKTepUCTVKK aTTecTOBaHHOrO pactasopa
AP1-F~ AP2-F~

ATTecToBaHHOE 3HaYeHWe MaccoBoN
KOHUEHTPaLMn hbTOPNA-NOHOB,
Mxr/cm® 100 10

Fpanunub! norpeLwHOCTH ycTaHosne-
HWA aTTECTOBAHHOIO 3HAYEHUA Mac-
COBOW KOHUEHTpauun pTopua-uoHa
(P = 0,95), mkr/cm® 1,006 0,115
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5.3 Tpe6oBaHusa K cpeacTBaM U3MEPEHUA, BCNOMOraTenbHbLIM
YCTPOWCTBaM, peakTusam, MaTepuanam

B.3.1 TpeGoBaHus k cpeacTesam UsmMepeHWil, BCNOMoraTesibHbIM YCTPOW-
cTBaMm npusepeHbl B pasaene 5.
5.3.2 Mpu NpuroToBNeHWn aTTecToBaHHLIX PacTBOPOB NMPUMEHRAIOT peak-

TUBbI, YKa3aHHble B Tabnuue B.2.
Tabnuuab.2

PeakTtusbl O603Ha4veHne AOKyMeHTa Ksanudukauus

Boaa anctunnuposaxhasn - -

Harpuii oropucTbiin FOCT 4463-76 u.a.a.

B.4 NMpuroToBneHue aTTeCTOBaHHLIX PacTBOPOB
¢propua-noHos

Bb.4.1 [Ons npuroTosneHus aTTecToBaHHoro pacteopa AP1-F~ 6epyt
0,2211 r cdTopuaa HaTpus, NpeaBapUTENbHO BLICYWEHHOrO NpU TeMnepartype
oT 105 °C go 110 °C B TeueHue 2 v, B3BELINBAIOT C TOMHOCTLIO A0 YETBEPTOro
3HaKa nocne 3anAToW, KONUYECTBEHHO NEPEHOCAT B MEPHYI0 konby BMeCTUMO-
cTbio 1000 cm®, pacTBOpAIOT B AUCTUNNNPOBAHHOW BOAe, QOBOAAT YPOBEHb
pacTsopa A0 METKW AUCTUNNMPOBAHHOW BOAOW, TWaTeNbHO NepemellnBaloT.
Mony4eHHOMY pacTBOpy NPUNUCHIBAIOT MAaCCOBYIO KOHLEHTpauuwio (Topua-
noroe 100 mxr/cm®.

6.4.2 Ana npuroToBneHns aTrectoBaHHoro pacreopa AP2-F~, ucnonb3ysn
nUNeTKy ¢ OAHON MeTkoiA, oTbupatoT 10 cm® pacTeopa AP1-F~, nepeHocsT ero 8
MepHylo konGy BmecTumocTbio 100 cM®, OBOAST A0 METKN AUCTUNNMPOBAHHOM
soaow. MNonyyeHHoMy pacTBOpY NPUNUCHIBAIOT MACCOBYIO KOHLUEHTpauuio dTo-
pua-uoHos 10 Mkr/icm®,
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B.4.3 ATTecToBaHHOE 3HaueHMe MaccoBOW KOHLIEHTPauuu pTopua-moHoB

B pacTeope AP1-F", C;, MKr/cM®, paccuuTsiBaloT no copmyne

_ 1000 -m -19 -1000

C,
V -42 '

(6.1)

rae m—macca Hasecku pTopuaa HaTpus, r;
19 - monspHas macca Topua-uoHa, r/mons;
V — BMECTUMOCTb MEpHO#A konbbl, cm®;

42 - monspHasa macca Topuaa HaTpus, r/Monb.

B.4.4 AtTecToBaHHOE 3HaYeHWE MacCOBOW KOHUEHTpauuu Topua-MoHOB

B pacteope AP2-F~, C,, MKr/cm®, paccunTbiBaioT no dopmyne

C,==L—t (6.2)

rae  C; — 3HaueHWe MaccOBOW KOHUEHTpauwuu pTOpuA-MOHOB, NPUNUCAHHOE
aTTecTtoBaHHOMY pacTeopy AP2-F;

Cy — 3HauyeHne maccoBOW KOHUEHTpauuu OTOPUA-MOHOB, NPUNUCAHHOE
aTTectoBaHHoMmy pactsopy AP1-F;

V1 = HOMWHaNLHbIA 06bem pacTeopa ¢ koHUeHTpauuen C,, oTbupaemoro
nuneTkon, cm®;

V3 — BMECTUMOCTb MEpHOM Kon6bl, cm®,

5.4.5 PacueT npeaena BO3MOXHbIX 3HAYEHUN NOrPeLHOCTH NPUroToene-

HUA aTTecToBaHHOro pacteopa AP1-F~, A, mkr/cm®, BLINONHAIOT NO cdhopmyne

e

rae Cy — npunucaHHOe pacTBOpy 3HaJYeHWe MacCOBOW KOHLUEeHTpauuu ¢To-

PUA-MOHOB, MKF/CM®;
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Ap - npeaenbHOe 3HaYeHNe BO3MOXHOrro OTKNOHEHUS MacCcCoBOW A0NU OC-
HOBHOrO BEW|ecTBa B peakTuee OT NPUNUCAHHOro 3HaveHus u, %;

M - MaccoBas AoNA akTuBHOro seuwlectsa NaF B peakTuse, npunucaHHas
peakTusy ksanudukauum 4.4.a., %;

Am - npeaenbHan BO3MOXHARA NOrPeHOCTb B3BELUVMBAHURA, T,

m — Macca Hasecku pTopuaa HaTpus, T;

AV — npegenbHoe 3HaYeHne BO3MOXHOIO OTKNOHEHWUA BMECTUMOCTU Mep-
HOW KONBbI OT HOMUHANBLHOrO 3HAYEHUS, CM°;

V — BMECTUMOCTL MepHOW KONGbl, CM>.

Mpepen BO3MOXHLIX 3HAYEHUW MNOrPEeLHOCTU NPUroTOBMEHUA aTTecTo-
BaHHoro pacreopa AP1-F~ paseH

2 2 2
L0 Y (0,0002)° [ 06
A, =100,|| — +| = +| — =1,006. 3
! [99,0) (0,221 1) (1000) mkr/cm”.
B.4.6 PacueT npenena BO3MOXHbIX 3HAYEHWUI NOFPELUHOCTV NPUroTOBNE-

HUSR aTTecToBaHHOro pacTeopa AP2-F~, A,, MKr/cM, BLINOAHRAIOT NO dopmyne

2 2 2
A AV, AV.
A, =C =1 4+ —1 + =2
’ ’ (CIJ (vl ] [VZ J ’ (54)
rae C, — npunucaHHoe pacTeopy AP2-F~ 3HaueHue MaccoBoW KOHUEHTpauuu
b TOpPNA-UOHOB, MKr/cM®,;

C1 — npunucaHHoe pacTteopy AP1-F~ 3HaueHne MaccoBOW KOHLEHTpauun
b TOpPUA-NOHOB, MKr/cM®,;

A, — npeaen BO3MOXHbLIX 3HAYEHUNW NOrPeLHOCTU NPUrOTOBNEHUA aTTe-
cToBaHHOro pactsopa AP1-F-, mkr/cm®:

AV4 - npeaenbHoe 3HaYeHWe BO3MOXHOFO OTKNOHEHUA obbema V4 OT HO-
MUHANBHOIO 3HaYeHUR, CMs;
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V; — 06bem pacteopa AP1-F~, oTbupaembiin nuneTkon, oM’

AV, - npegensHoe 3Ha4YeHWe BO3MOXHOFO OTKNOHEHUA BMECTAMOCTU
MepHOW KONBbl OT HOMUHANBLHOrO 3HAYEHUR, o™

V2~ BMECTUMOCTb MEPHOW KONGbl, oM,

Mpepen BO3MOXHBLIX 3HaYEHWA MOTrPELIHOCTW NPUrOTOBNEHUSA aTTecTo-

BaHHoro pacresopa AP1-F~ paBeH
1,006 (0,04)’ (02Y
A, =10 —| +|— | +|—| =0,11 3.
2 \/( 100) ( 10 ) (100) , MKr/cm™,

B.5 Tpe6boBaHusa 6e3onacHOCTH, OXpaHbl OKpYXatouwen
cpeabl

TpeboeaHuns GesonacHOCTV NpuBeaeHb! 8 pasgene 7.

B.6 TpeGoBaHun k kBanucukaumm onepartopa

TpebosaHus k keanudukauum onepartopa npwseaeHsl B pasaene 8.

b.7 TpeboBaHue kK ynakoBke U MapKMpoBke

ATTecTOBaHHbIW pacTBOp MOMELLAloT B NOIMATUNEHOBLIW cocya C npob-
Koi. Ha nonnaTuneHoBbIA COCYA HAHOCAT MapKMPOBKY C yKa3aHWeM YCIOBHOMoO
obo3HavyeHnna aTTeCcTOBAHHOrO pacTBOpa MACCOBOW KOHUEHTpauwun dTopua-

WOHOB, NOrpewHoCcTn U AaTbl NPUroTOBNEHUA.

b6.8 Ycnosus xpaHeHus

ATtTecroBaHHble pacTeopbl AP1-F~, AP2-F~ He nognexaTt XxpaHeHwto, ro-

TOBAT UX HENOCpeACTBEHHO Nepej NpuMmeHeHnem,
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MNpunoxexue B
(o6asaTensHoe)

OnpegeneHue 3KBUBaNEHTHOrO COOTHOWEHUA Mexay pabounmu
pacTBOpaMyu UMPKOHUNA a30THOKNCIIOrO U KCUNEHONOBOro
OpaHXeBoro

Mockonbky KOHUEHTPAUUW LMPKOHUNA a30THOKUCNOrO W KCUNEHOMOBOTO
OpaHXeBOro MOryT MEHATLCA B 3aBUCUMOCTY OT NapTUKW peaKTUBOB U WX BO3-
pacta, Heob6xoaUMO ANA KaXKAOoW HOBOW NApPTUX PeaKTMBOB yCTaHaBnusaTb CO-
OTHOLEHNE MEeXAY KOHUEHTpauwamu pabouux pacTBopoB, KOTOPOE NO3BONUT
ONTUMU3UPOBATL YCNOBUA aHanusa. [InA aToro roToBAT CEpuIo pacTBOPOB C
nepemMeHHON KOHUEeHTpauued KcuneHonosoro opaxxesoro. B npobupku nome-
wjatoT cooTeeTcTeeHHo no 0,5; 1,0; 1,5; 2,0; 2,5; 3,0 cm® pacTeopa KcuneHono-
Boro opaHxesoro (10.1.6) n [OBOAAT AUCTUNNUPOBaHHOW BogoA A0 obuwiero
o6vema 6,6 cm®. K nony4YeHHbIM pactesopam npunueatot no 1,6 cm® pacteopa
a30THoKUCNoro uvpkoHuna no 10.1.4 n yepes 5 MUH ONPEAENSIOT ONTUYECKYI0
NNOTHOCTL PacTBOPOB NpY ANUHE BONHbl 540 HM B KIOBETAX C TONWMWHOW CNOR
1 ¢M No oTHOWEHWIO K HYyNeBOMY pacTBopy (AWCTUNNUpoBaHHan Boaa). Mony-
YeHHble AaHHble UCNONb3YIOT ANA NOCTPOEHUS KPMBOW HACbILEHWUR, HAHOCA No
ocu opauHaT BenuyuHbl D, a no ocu abcuuce — obbem pacTsopa KCUNEHONoBo-
ro opaHxesoro, seeaeHHoro B npoby (cm. pucyHok B.1). Haxoaat Ha kpueon
TOYKY, NOCNE KOTOPOW He NPOUCXOAWUT CYLIECTBEHHOro YBENUYEHUS BENUYWHbI
D. O6bem pacTeopa KCUNEHONOBOTO OPaHXXEBOro (2 cM®, cM. pUcyHok B.1), co-
OTBETCTBYIOWMNIA AaHHOK Touke Ha rpaduke, GyaeT ABNATLCA ONTUMANbLHbLIM
fpyu NpoBeaeHWN aHanuaa (C y4eTom o6bema pacTeopa LMpKoHUNa a3oTHOKUC-
noro, B3ATOrO ANA aHanu3a).
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PucyHok B.1 - 3aBucumocTb BenuumnHbl D oT o6bema pacTeopa KCUNeHONOBOro OpaHXeBoro
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Mpunoxexue I

(o6s3aTenbHoe)

HopmaTtuebl ANA NpoBeAeHUA BHYTPEHHEro KOHTPONsA

.1 HopmaTusel Ans NpoBefeHUst BHYTPEHHEro KOHTPONA NOMyuyeHbl Ha

OCHOBEe nokasarenei TOYHOCTHU, NpUBEAEHHLIX B Tabnuue 8, u npeacrasneHel B

Tabnuue I".1.
Tabnuuya T.1
HawmeHoBaHue onepauun Homep Cnocob pacuyerta HopmaTtus
nyHKTa
HacToawewn
MEeToANKN

Mposepka npuemnemocTn Pasmax pesynbtatoB n u3-
pesynsTaTtoB = U3MEpeHUn MepeHuiA e.0.n. pacTeopa,
ONTUYECKON NNOTHOCTH NpoaHanu3anpoBaHHOrO  Ha
pacteopa, npoaHanu3upo- coaepxaHuwe ¢Topua-wowa,
BaHHOrO Ha coaepxaxue OTHECEHHbI K CcpeaHemy
cTopvAa-noHa: apudmeTudeckoMmy no cop- (ana
a) npu rpagyvposke (n = 5); 10.24 myne (1) P = 0.95)
6) npu koHTpone cTabunb- rs=19%
HOCTW rpafynpOBOYHOW Xa-
pakTepucTukiu (n = 3). r'3=17%
Mposepka npuemnemocTn Boiqucnsior no cdopmyne (3)
rpagyMpoBOuYHOW  XxapakTe- m, -m, 100 <6 .
pUCTHKN 10.3.2 m, - 5=14%
Kontponb cTabunbHOCTH Bemmcnsior no opmyne (3)
rpagyvwpoBOYHOA XxapakTe-
pUCTUKM 14.2 5 =14%
OnepaTtueHblit KOHTPONb PasHocTb pesynbTaTtoB AByX
NOBTOPAEMOCTH pesynbTa- U3MEepeHuid, OTHeCeHHan K
TOB U3MEPEHUA ONTUHECKOW cpeaHemy apudMeTU4ecko- (ans
NNOTHOCTU pacTBOPOB My 3HaYeHMWI0 KOHUEeHTpauwuu P =0.95)

14.3 ¢ropuaa noHa re=14%
KoHTponb To4HOCTM pe- Moaynb oTHOCMTENBHOrO OT-
3ynbTaToOB U3IMEpeHun Mac- KNOHEHWR CpeaHero 3Have-
COBOW KOHUEeHTpauuu ¢To- HUR pe3ynbTaToB ABYX U3Me- A
puaa soaopona 8 ras’oBoM PEHU OT NPUNUCAHHOrO 3Ha- P = 0.95)
cmecu 14.5.3 YEHUA MacCOBOW KOHUEHTpa- | §ue=23 %

uuMM B rasosow Cmecu no
cdhopwmyne (8)
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OxoHvaHue mabnuus! .1

HaumeHoBaHue onepaluu Homep Cnocob pacuera Hopmarue
nyHkTa

Hacroawen

MEeTOAUKU
OnepaTueHbIi KOHTPONb PasHocTb pesynbtatos u3-
NOBTOPAEMOCTN pe3ynbTa- Mepenun asyx npob, nocne-
TOB U3IMEPEHUN KOHUEHTpa- AosaTenbHo OTOGpaHHbIX ©3 (ans
uuwu ¢Topuaa Boaopoaa B NOBEPOYHON ra3oBow cMecH P =0.95)
rasosoi cmecu 14.5.3 no dgopmyne (7) r2=17%
KoHTponb TOWHOCTU W3Me- Pa3sHocTb pesynstatos u3-
peHus obvema npobbl BO3- Mepenus ob6bema npobuli [ 4800 cm®
Ayxa 10.5 B803AlyXa CYETYMKOM W poTa- 8%

MEeTPOM, OTHECeHHana K Noka-
3aHUAM rasoBoro cyeTnka
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Mpunoxenwue ]
(pexoMeHayemoe)
KouTponbHbie kapThl LyxapTa

A.1 KonTponb cTabunbHOCTWM pesynbTaToB usmepeHun 8 nabopatopwm
OCYLLECTBNAIOT, UCMIONb3YA METOALI KOHTPONA CTAabUNLHOCTH CTaHAAPTHOrO OT-
KNOHEHWA NPEeUV3UOHHOCTY B ycnosusx NOBTOPAEMOCTH no
FOCT P UCO 5725-6 B Buae KOHTPOMbHLIX KapT LllyxapTa ¢ y4eTOM peKoMeH-
pauvn PMI 76.

AnNA NOCTPOEHWUA KOHTPONbHLIX KAapT UCNONL3YIOT NONYYeHHbIE paHee pe-
3ynbTaTb! KOHTPONS NOBTOPAEMOCTH.

0.2 Kapta lyxapTa cTpoUTCA Ha OCHOBE €XEeAHEeBHOro onepaTUBHOro
KOHTPONSA nosTopseMocTW. Ha kapTy HaHoCAT cpefHiolo nuHuio CL, koTtopas
COOTBETCTBYET pacCHUTaHHOMY 3HAYEHMIO KOHTPONMPYEMOA XapaKTEpPCTUKKA

CL=do, @.1)

rae d,— ko3dpuuneHT ana cpegHed NuHMA. [ins n =2 oH paseH 1,128
no FOCT P UCO 5725-6;

or —NOKa3aTenb NOBTOPAEMOCTU 4NA CTaAMN aHanusa oTobpaHHbix Npob,
%. Ans HacToswlen MeToankM o, =5 (cm. Tabnuuy 8).

Pacuet npegena npepynpexaeHua UCL n npegena aeictens LCL 8bi-
nonHseTca no opmynam

UCL=D,-o, A.2)
LCL=D;-o,, (4.3)
rae Dy n D; — koadhduumeHT ANA AByX NapannentHbIXx U3MepeHUn.
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Ona npepena npeaynpexaenns Dy = 2,834, ans npeaena AEWCTBUA

D, = 3,686.

Mpwn aTom BCe 3HaAYeHUs, HAHOCUMbIE Ha KOHTPONbHYIO KapTy, BbipaxaioT

B OTHOCUTENbHbIX BENUYUHaxX B NpoLeHTax.

X, -X
=100 XX = d, (.4)
s X +X
X==", (A.5)

-

roe r— BenuunHa npeaena NnoBTOPAEMOCTH,

Xy 1 Xz = konu4ecTeo chTopuaa BOAopoaa, HaiaeHHoe B Npobe, MKr.

0.3 PexomeHayeTtca ycTaHaBnuBaTb KOHTPONMPYEMbI Nepuoa Tak, YTo-
6bl KONUYECTBO PE3yNbLTATOB KOHTPONBHLIX U3MepeHui 6bino OT ABaauaTh 4o
Tpuauatu. Mpu npesbiweHnn npegena AeWCTBUA UNW YacTOM NPEBbLILLEHWN
npepena npeAynpexaeHns BbIACHAIIOTCA MPUYUHBI 3TUX OTKMOHEHWIA, B TOM
yucne crabunbHocTe pa6oTel NpuBopa, YACTOTY KIOBET U NOCyAbl, NPOBEPSAIOT
paboTy onepaTopa, Ka4eCcTBO peakTUBOB U AUCTUNNUPOBAHHOW BOAbI.

0.4 B TeyeHne onpeaeneHHOro NpoMEXyTka BPEMEHW NPV NPOBEAEHUN
BHyTpunabopaTopHOro KOHTPONR TOMHOCTU onpegenexus dTopuaa sBoaopoaa
onepaTUBHbIA KOHTPONb NPELIU3NOHHOCTUA B YCNOBUAX NOBTOPAEMOCTH Gbin Bbi-
noNHeH TpuauaTb pas, NPy 3TOM UCNONL3OBANCA OAWH U TOT XKe KOHTPOMbHbLINA
pacTeop c coaepxaHuem 1,0 mkr oTopuaa sopoposa B 5 cm® npobbl. Pesynb-

TaTbl KOHTPONA NpuBeaeHs! 8 Tabnuue [.1.

Ta6nuua 4.1
Xi, X2, Xe=Xol, | = X, +X X, -X
mer/5cm® | mkr/Scm3 | mkr/5cm3| X = '2 L, r -moszI
mir/ 5 cm 3
1,017 0,983 0,034 1,000 3,40
1,000 0,867 0,133 0,933 14,25
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1,083 0,967 0,117 1,025 11,41
1,133 1,000 0,133 1,067 12,50
1,033 1,017 0,016 1,025 1,56
1,100 0,983 0,117 1,042 11,20
Oxonyarue mabnuys 4.1
Xy, X2, Xi-Xal, | — X, +X X, -X
mkr/ 5cm 3 | mkr/ 5 cm 3 MIKI'/5CI|JI X= |2 ot r =|00'| '} 2I-%
mkr/ 5 cm 3
1,033 1,017 0,017 1,025 1,66
0,983 1,033 0,050 1,008 4,96
0,950 0,867 0,083 0,908 9,14
0,917 0,833 0,083 0,875 9,48
0,900 0,933 0,033 0,917 3,60
0,950 1,067 0,117 1,008 11,61
0,967 0,917 0,050 0,942 5,31
0,933 0,867 0,067 0,900 7,44
1,033 0,933 0,100 0,983 10,17
0,933 1,050 0,117 0,992 11,79
0,867 1,000 0,133 0,933 14,26
0,983 1,100 0,117 1,042 11,23
0,967 0,983 0,017 0,975 1,71
1,083 0,983 0,100 1,033 9,68
1,050 0,950 0,100 1,000 10,00
1,033 1,050 0,017 1,042 1,60
1,083 1,000 0,083 1,042 8,00
0,967 0,917 0,050 0,942 5,31
1,050 1,083 0,033 1,067 3,13
1,033 1,083 0,050 1,058 4,72
0,967 0,933 0,033 0,950 3,47
0,867 0,933 0,067 0,900 7,44
1,100 0,967 0,133 1,033 12,90
1,050 0,983 0,067 1,017 6,59

0.5 Haxoaum: cpeaHsas nuHua 1,128:5 = 5,64 %, npegen npeaynpexae-

HuA 2,834'5 = 14,2 %,

npeaen pewncreus 3,686:5 = 18,43 %. MNocTtpoeHHan

kapTta WyxapTa npuseaeHa Ha pucyHke [.1.
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Knioyessie cnosa: aHanua atMoccgepHoro Bo3gyxa, dTopwa BOAOPOAQ,
MOHWUTOPWHI 3arpasHeHus atMmocdepbl, pOTOMETPUYECKUA METOA, KCUNeHOoNo-

Bbli OpaHXEBLIN
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