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PYKOBOOAAWMNUOOKYMEHT

MACCOBAA KOHUEHTPALUA ®OPMAINbOEMMOA
B MNPOBAX ATMOC®EPHOIO BO3OYXA.
MeToauka namepeHnim hoToMeTpUYECKUM

MeToAoM ¢ heHUNrnapasnHom

[arta BeegeHuns 2016-10-01

1 ObnacTtb NnpuMeHeHus

Hactoawmn  pykoBoOsAWMA  OOKYMEHT  yCTaHaBNMBaeT  METOAMKY
n3mMepeHun (ganee — METoamMKa) MacCoBOW KOHLEHTpaumm opmManbiervga B
aTtMocdepHOM Bo3ayxe POTOMETPUYECKUM METOLOM C PEeHUNrMapasnHOM npu
npoBeAeHMN pa3oBbiX 0TOOPOB.

[nana3oH onpeagensemMbiX pas3oBbiX KOHLEHTpauui dopmanbgernga ot
0,01 go 0,6 mr/m® npu o6beme npobbl Bozayxa 20 am®.

HacTtoqawaa wmetogvka npegHasHadyeHa [Ans  UCMNONb30OBaHWUS  Mpu
nposeaeHun paboT B 06MacTU MOHUTOPMHIA W KOHTPONS 3arpsi3HEHUs

aTMoC(epHoro Bo3ayxa.

2 HopmaTuBHbI@ CCbISIKN

B HacCToALlEeM pyKoBoAdALEeM OOKYMEHTE UCNOJIb30BaHbl HOPMaTtuBHbIE
CCbIIKV Ha cregyroLne HopMaTUBHbIE JOKYMEHTbI:
FOCT P 8.589-2009 lNocynapcTBeHHas cuctema obecneveHnsi eqUHCTBa

N3MEPEHUn MeToamnkn (MeToabl) UsMepeHui
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FOCT 12.0.004-90 Cuctema cTaHgapToB ©esonacHocTn Tpyaa.
OpraHunzauusa obydeHus 6esonacHoctn Tpyaa. ObLume nonoxeHms

FOCT 12.1.004-91 Cuctema CTaHOapToB ©e3onacHocTn Tpyaa.
MoxapHasa 6e3onacHocTb. O6wme TpeboBaHus

FOCT 12.1.005-88 Cuctema ctaHgapTtoB 6GesonacHoctn Tpyda. OO6wwme
CaHVTapHO-TUrneHndeckne TpeboBaHust K Bo3oyxy paboyen 30Hbl

FOCT 12.1.007-76 Cuctema ctaHgapToB 6e3onacHocTu Tpyaa. BpegHbie
BeLlecTtBa. Knaccudumkaums n obwmne TpeboBaHms

FOCT P 12.1.019-2009 Cuctema craHgaptoB ©Oe3onacHocTn TpyAa.
OnekTpobesonacHocTb. ObLme TpeboBaHNA 1 HOMEHKMNaTypa BUAOB 3aLUThI.

FOCT 12.4.009-83 Cucrtema cTaHgapToB ©esonacHocTn Tpyaa.
MoxxapHas TexHWka Ans 3awmTbl 06bekToB. OCHOBHbIE BuAabl. PasmelleHne n
obcnyxmBaHue

FOCT 17.2.3.01-86 OxpaHa npupogpbl. ATmocdepa. lNMpaBuna KOHTpoOns
KayecTBa BO3[yXa HacemneHHbIX MyHKTOB

FOCT 17.2.4.02-81 OxpaHa npupoapl. ATmocdepa. Obwmne TpeboBaHms kK
MeToAam onpefeneHus 3arpa3HSaIoLLMX BELLeCcTB

FOCT 25794.2-83 MeToabl NPUrOTOBIEHUS TUTPOBAHHbLIX PACTBOPOB AJ1S
OKUCINUTENbHO-BOCCTAaHOBUTENBHOIO TUTPOBAHMS

FOCT P UCO 5725-1-2002 ToYHOCTb (NpaBuUNbHOCTb U NPELM3NOHHOCTb)
METOOOB W pe3ynbTaToB usaMepeHun. Yacte 1. OCHOBHbIE MOMOXEHUSA U
onpeeneHns

FOCT P UCO 5725-2-2002 To4HOCTb (NpaBUNBHOCTb Y NPELU3NOHHOCTD)
METOAOB U pe3ynbTaToB namepeHun. Yacte 2. OCHOBHOM MeToA onpeneneHus
NMOBTOPSIEMOCTM U BOCMPOM3BOAUMOCTM CTaHAAPTHOrO METOAa U3MEPEHUI

FOCT P NCO 5725-6-2002 ToyHOCTb (MpaBUbHOCTb Y NPELN3NOHHOCTb)
MEeTOOOB M pe3ynbTaToB u3MepeHun. YacTb 6. Mcnonb3oBaHwe 3HaveHui
TOYHOCTM Ha NMpaKTUKe

PMI" 60-2003 TCW. Cmecn aTTecToBaHHble. OO6wue TpeboBaHMa K

paspaboTke

2
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PMI" 76-2014 TCW. BHyTpeHHUIA  KOHTPONb  KadecTBa  pe3yrbTaToB
KOMMYECTBEHHOIO XMMNYECKOro aHanmaa

PMI 61-2010 'CW lMNMoka3aTtenun TOYHOCTH, NnpaBunNbHOCTH,
NPeLM3NOHHOCTN MEeTOAMK KONMYECTBEHHOro XMMMu4Yeckoro aHanusa. Metogpl
OLLEHKM

NH 2.1.6.1338-03 MNpegenbHo  gonyctumble  koHueHTpauun  (MOK)
3arpsI3HAILLNX BELLECTB B aTMOCHEPHOM BO3ayXe HACENeHHbIX MeCT

M pnmevaHune — CcbINKM Ha ocTanbHble HOPMaTUBHbIE OOKYMEHTbI NpuBeeHbl B

pasgenax 5, 3.2.

3 TepMUHBI, onpeaeneHns U CoKpaLleHus

3.1 B HacTosiemM pykoBOASLIEM [LOKYMEHTE MPUMEHEHbI creayloLine
TEPMUHbI C COOTBETCTBYIOLLMMU OonpeaeneHnsiMm

3.1.1 pa3oBas KoHUeHTpauus: KoHueHTpaums npumecu B aTtMmocdepe,
onpegensiemas B npobe, otobpaHHom B TeveHue Bpemenn ot 20 o 30 MuH.

3.1.2 cpepHecyTO4YHasA KoHUeHTpauusa: KoHueHTpauus npumecn B
aTMocdepe, onpegensiemas no cpeaHecyTouHoum npobe.

3.1.3 npeumnsamoHHocTb: CTeneHb GnM30CTN Apyr K APYry He3aBUCUMbIX
pes3ynbTaToB WM3MEPEHUI, MOSYYEHHbIX B KOHKPETHbLIX pPernameHTUpOBaHHbIX
YCITOBUSAX.

3.1.4 noBTOpsieMOCTb: [pEeLIN3MOHHOCTb B YCNOBUSIX MOBTOPAEMOCTH.

3.1.5 ycnoBusi NOBTOPAEMOCTU: YCINOBUS, NPU KOTOPbIX HE3aBUCUMbIE
pe3ynbTaTbl M3MEpPEeHUNn (MNU UCMbITAHWIA) MOMy4YalTCa OOHMM U TeM Xe
METOAOM Ha WOEHTUYHbIX OObeKTax WCMbITaHMA, B OOHOW W TOW Xe
nabopaTopuu, OOHMM U TEM Xe ONepaTopoM, C UCMOSNb30BaHNEM OOHOI0 U TOro
e obopynoBaHus, B npeaenax KOpoTKOro NPpOMeXyTKa BpeMEHN.

3.2 B HacTodweM pykoBOAdALLEM [OOKYMEHTe BBeAEeHbl W MPUMEHEHbI

crnegywLuimne cokpalleHua:
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MAOK - npegenbHO AoNyCTUMbIE KOHLLEHTpaLmWK;
TB - TexHuka 6e3onacHoOCTY;

'CO - rocyaapCTBEHHbIV CTaHOAPTHbIM 0bpasel;
X.4. = XMMWUYECKN YNCTbIN,

Y. - YUCTBIN;

4y.0.a. - YUCTbIN Ana aHanusa.

4 TpeboBaHUA K NOKa3zaTensamMm TOYHOCTU U3MEpPEHUN

4.1 HopmaTtuBHble TpeboBaHMSA K MeTodaM onpeferieHnst 3arpsa3HsoLLNX
BelecTB B arMocdepHoM Bo3gyxe YyctaHoBneHbl B [OCT 17.2.4.02.
MorpewHocts Metoga B cootBetctBuM ¢ TOCT 17.2.4.02 He pormkHa
npeBbiwate 25 % BO BCEM [AuanasoHe W3MEepPSEeMblX KOHLEHTpauum un
obecneunBaTb U3MEpPEHWE C YKa3aHHOW MOrPELUHOCTbI0  KOHLeHTpauum
3arpsasHALLEro BewecTsa B npegenax senvynd ot 0,8 go 10 MNakK.

4.2 B cootBetctBUM ¢ TOCT 17.2.3.01 ycTaHOBMNEHbI YeTbipe NporpamMmmbl
Ha CTauMoHapHbIX NOCTax: NofHas, HeNosHasi, COKpaLleHHasi, CyTo4YHas.

Hactosilwaas wmeToaMka W3MepeHWn WCNonb3yeTcss Anst  NonydeHus
WHcopMaumMm Mo nporpaMme HabnoAEeHWN O pPas3oBbIX U CPEeOHECYTOYHbIX
KOHLIEHTpaumax oopmanbaerna.

4.3 B cootBeTtctBUM ¢ H 2.1.6.1338 MakcumarnbHasa pasoBas npeaensbHo
JonycTmasl  KoHLUeHTpauus dopmanbaeraa cocraenser 0,05  mr/md,
cpeaHecyToYHast KoHUeHTpaums coctaenseT 0,01 mr/me,

4.4 Hactoswaa wmeToguka obecneymBaeT MofyvyeHne pesynbTaToB
N3MEPEHUI C MOTPELUHOCTSIMU, HE NMPEBbILIALLMMM 3HAYEHWUA, NMPUBEAEHHbLIX B

Tabnuue 1.
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Taobonwuua 1 - [OuanasoH naMepeHui, 3HadeHUs1 nokasarternen kadecTsa

(KOJ'II/I‘-IeCTBeHHaﬂ OLl,eHKa) NOBTOPAEMOCTH, BOCMNPOMU3IBOAMMOCTHN, TOYHOCTU
METOAMKU n3mepeHn oopmanbaernaa
Hanme- Ouana- | MNokasaTenb Mpenen MokasaTtenb Mpepen Mokaszatenb
HOBaHMWe 30H noeTopsie- noBTOpPS- BOCMPOU3BO- | BOCMPOM3BO- TOYHOCTM
onpege- name- MOCTM emMocTun anmocTu aMMocTn (rpaHuupl,
nsemoro peHui, (cpenHee ans AByx (cpenHee ans AByx B KOTOPbIX
KOMMo- mr/m® KBagpaTude- | pesynbTa- KBagpaTu- pe3ynbTaToB | MOrpeLHoCcTb
HeHTa ckoe TOB napar- yeckoe napannenb- | pesynbTaToB
OTKIMOHEHME | nenbHbIX OTKIMOHEHNEe HbIX N3MepEeHUi,
pesynbTaTtoB | onpeae- pe3ynbTaToB onpenene- MOnyYeHHbIX
eANHNYHOro neHun eANHNYHOro HWUWA no MeToauke,
aHanusa r, % aHanusa R, % HaxoguTcs ¢
NONyYeHHbIX NONyYeHHbIX NPUHSTON
no metoau- no MeToauke B BEpPOSAT-
Ke B YCroBUsIX HOCTbIO
yCrnoBusax BOCMNPOU3BO- P=0,95)
NMoBTOpSi- OVMOCTH) +38, %
emMocTu) O %
0,,%
dopmanb- Ot 0,01
0o 0,6 8,5 24 13 36 25
nerng
BKITHOUUT.

5 TpeGoBaHuA K cpegcTBaM U3MepeHUin, BCnomoratenbHbIM
yCTpoMCTBaM, MaTepuanam u peakTuBam

5.1 Tpn BbINOMIHEHUN U3MEPEHUN NPUMEHSAOT CpPeacTBa U3MepPEHUH,

yKa3aHHble B Tabnuue 2.

Taobnwuuya?2-Cpencrea nsmepeHun

HaumeHoBaHwue cpeacts
N3MepeHust

O6o03HaveHne
[OKyMeHTa

MeTponoruyeckue
XapaKTepUCTUKU

dOTOINEKTPOKONOPUMETP

TY 3-3.2164-89

Mpenen norpelHoOCT No KOad-
duumneHTy nponyckanma = 1 %

655 HM

npu AgnuvHe BOJIHbI

Becebl Bbicokoro (II) knacca
TOYHOCTU

FOCT P 53228-2008

Hanbonbwwnin  npegen  B3Be-
wmBaHnsa 220 1 OUCKPETHOCTLIO
0,1 mr

Becbl cpegHero (1) knacca

FOCT P 53228-2008

Hanbonbwnii  npegen  B3Be-

MeXaHN4eCcKni

TOYHOCTY wmBanHusa 510 r AMCKPETHOCTbIO
10 mr
CekyHaomep TY 25-1894.003-90 | CO Cnp-26-010
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OkoHYyaHue mabnuusl 2

HaumeHoBaHue cpeacTs
n3mMepeHnst

O603Ha4yeHne
[OKyMeHTa

MeTtponoruyeckue
XapaKTepuCTUKU

BapomeTp aHepoug M-67

TY 2504-1797-75

Ot 610 go 790 mm pT. CT.

TepmomeTp nabopaTopHbIi
LWKanbHbIA, TMN TJ1-2

TY 25-2021.003-88

Llena nenexus 1 °C, npegensl ot
0°C po 55 °C,

OnekTpoacnupaTtop Mogenu

TY 4213-004-

[Mpemen OCHOBHOW OTHOCUTENb-

MeHHbI Tuna BKG (1,6)

peectp
Ne 14080-01

YOIIB 4-40 73332721-2005 HOW MOrpeLUHOCTN  U3MepeHUs
nnm obbéma oToOpaHHOM  npobbI
mogens OM-412TL npousesoanTesnb +5%

3A0 «OnTak»
Cuetunk rasa pauvadpar- | FocygapcTBeHHbii | MNpeadensl  gonyckaemowm

norpewHoct £ 3 %

Konbbl mepHble
MCMOJIHEHMSA 2, Kracc
TOYHOCTHU 2

FOCT 1770-74

BmectumocTtb 50 cm3 — 2 wiT.;
BMmecTumMocTb 100 cm® — 10 wrT.;
BMmecTUMocTb 1000 cm® — 1 wwiT.

MuneTkn rpagympoBaHHble
ncnonHexns 4, knacc
TOYHOCTM 2

FOCT 29227-91

BmectumocTb 1 cm® — 2 Wwit.;

BMECTUMOCTb 2 cM3 — 2 WrT.;
BMECTUMOCTb 5 cm® — 2 wt,;
BMecTuMocTb 10 cm3 — 1 wwiT.

BropeTkn ncnonHenns 3,
Knacc To4HoCTH 2

FOCT 29251-91

BmectumocTtb 125 cm® ¢ LeHon
nenenunsi 0,1 cm® — 2 wr.

LunnuHagpbl
McnonHexns 1

FOCT 1770-74

Bmectumoctb 100 cm3 — 1 wWwiT;
BMecTMMOCTb 250 cm® — 1 wr.

[ocyaapcTBEHHbI ctaH- | [CO 8639-2004 | lNpepenbl ponyckaemomn
napTHein  obpasey (FCO) norpewHoctn (npu P =0,95)
cocTaBa BOAHOMoO pacreopa +1%
dopmanbaernga ¢ macco-
BOW KOHUeHTpauwuen 1 r/gm®
5.2T7pn  BbLINOMHEHUM  U3MEPEHUN MPUMEHSIOT  BCNOMOraTefbHble

YCTPOWCTBA, yKa3aHHble B Tabnuue 3.

T a6 nwuuya 3 - BcnomoratensHble ycTponcTea

HanmeHoBaHue
BCMoOMoraTefnibHoro
yCTponcTBa

O6o3HaveHne
[OKyMeHTa

XapakTtepuctuka
BCMoOMOraTesnbHoro
yCTpoOWncTBa

MornoTutensHble NpMGopbI
PbixTepa

TY 25-11-1136-75

Mpo6upkn M4-15-1423 XC

FOCT 25336-82

3arnyLku

OTpeskM NoNMXIOpPBUHMUITO-
BOW U PE3NHOBOW TPYOKM
AnuHon 20 MM, BHYTPEHHUM
anameTpom 5 MM, 3aKpbiTble
C O[JHOW CTOPOHbI CTEKNSAH-
HOW Npo6Kon
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5.3 Mpu BbINOMIHEHUM U3MEPEHUI UCMONb3YIOT MaTepuarbl, ykasaHHbe B

Tabnuue 4.

Taobnwuuya4 - Marepuansi

HanmeHoBaHune
maTepuana

O6o3HayeHne
[OKyMeHTa

XapakTtepucTtuka matepuana

Batuct Genbin

Tpybka NonMXnopBUHUITO-
Basi

FOCT 5496-78

OnameTp 6,0 mm

dunbTpoBanbHasa bymara

dun bTPbl «CUHAA NEHTa»

TY 03-11-03

OunameTp 9,0 cm

5.4 Tlpy BbINOMHEHNWN U3MEPEHUA NMPUMEHSAIOTCS CrieaylolimMe peakTuBbl,

yKasaHHble B Tabnuue 5.

Tabnwunuyab-Peaktusbl

HanmeHoBaHue peaktuBa O60o3HaveHne Keanudvkaums
OOKYMeHTa
Bopga guctunnupoBaHHasi - -
Kucnota cepHasi [OCT 4204-72 X.M.
Kucnota consiHas [OCT 3118-77 X.4.
Hatpwusa rugpookuce [OCT 4328-77 X.M.
(rmgpokeung)
CnumpT 3TMNOBbLIN FOCT P -51652- Pektndukat
2000
deHnnrmapasnH TY 6-09-07-1688- Y.
COJSIAHOKMUCIIbIN 89

nein (Trocynedar),
NATUBOAHbIN

XnopamuH b OCT 12.1.007-76 -
dopmanbaerng FOCT 1625-75 35-40 %-1n pacTtBop
(dbopmanuH)
Nop TY 2642-001- 0,1 monb/am? (0,1 H),
23164744-2002 CTaHgapT-TUTp
Hatpwuii cepHoBaTUCTOKMC- TY 2642-001- 0,1 monb/am? (0,1 H),

23164744-2002

cTaHZapT-TUTp

Kpaxman

rOCT 10163-76

Kanun nognctein

[OCT 4232-74

XM

Kanuin oByxpomMoBOKUCTIbIV

FOCT 4220-75

XM

MpwuwmewuyuaHwne — [donyckaeTca UCNONb30BaHME APYrux

I/I3MepeHVII7I, BCnomMoraTtesibHbIX yCTp0I7ICTB,

TUNoB CpeacTs

mMaTtepuarioB U peaktmeoB, B TOM 4uUcCre

UMMOPTHbIX, C XapakTepUCTUKaMu, He YCTynarLMMmM ykasaHHbiIM B 5.1 - 5.4,
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6 MeTop usmepeHun

MeToa wv3MepeHWn OCHOBaH Ha ynaenueaHuu opmanbaervaa w13
BO3[lyxa pPacTBOPOM CEPHOWN KWUCMOTbl K ero (poTOMETPUYECKOM OnpeneneHnun
no obpasoBaBlwemycs B pesynbTaTe B3auMOAENCTBUSI B KWCMOW cpefe
dopmanbaernga ¢ eHunrnapasMHoM rmapoxnopuaomMm Mo xnopamuHom b

OKpalleHHOMY COoeINHEHNIO.

7 TpeboBaHuA 6Ge3onacHOCTU, OXpPaHbl OKpYXKatlLlien cpeabl

7.1 Mpn BbINOSIHEHUM M3MepEHNI MaccoBOM KOHUEeHTpaumm
dopmanbgermga B npobe atmocdepHoro Bo3gyxa Heobxoaumo cobniogaTb
npaeuna no TexHuke 6esonacHoctn (TB) Ha ceTn HabnoaeHnn PocrngpomeTta
[1], a Takke cnepyolme TpeboBaHMs:

- TB npu paboTte ¢ xummyeckummn peaktnsamm no FOCT 12.1.007;

- anekTpobesonacHocTM npu paboTe C  3NEeKTpoycTaHOBKaMM MO
rOCT P 12.1.019;

7.2 NomellleHne [OIMKHO COOTBETCTBOBATb TpeboBaHMAM noXKapHON
6esonacHoctn no FOCT 12.1.004 n ObITb obecneveHo cpeacTBaMu NoXa-
poTywerusi no FOCT 12.4.009.

7.3 MaccoBasi KOHUEHTpauus BpedHbIX BeLllecTB B BO3gyxe pabouen
30Hbl HE [OMKHa NpeBbIWaTh JoNyCcTUMbIX 3HaveHur no NOCT 12.1.005 wunu
WHbIX ~ HOPMAaTMBHbIX  [OKyMeHTOB  PocnoTpebHagsopa,  copepkainx
rurmneHmdeckre TpeboBaHus K Bo3gyxy paboden 30Hbl.

7.4 OpraHusaumio  0bydyeHusi  paboTHMKOB  GesomacHocTM  Tpyda
ocywecTtensaTtb no FOCT 12.0.004.
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8 TpeboBaHMA K KBanudmnkaLumum onepaTopoB

8.1 MNpoBeaeHne oTbopa Npob 1 onpegeneHne MaccoBOW KOHLEHTpauun
dopmanbgernaa MoXeT NPOU3BOAUTL UHXEHEP UM NabopaHT, UMEHLLMIA ONbIT
paboT no otéopy nnn aHanusy npod atmocepHoOro Bo3ayxa.

8.2 Onepartop, 3aHMMaoLLMINCa 0TOOPOM NPo6, AOMKEH YMETbL NPaBUIbHO
NoAcoeAVHUTb  MOrNOTUTENbHOE  YCTPOWCTBO  (mornotutens  PobixTepa,
COpPOLMOHHY TPYOKY MM cuUCTEMY COPOLIMOHHBIX TPYOOK B COOTBETCTBUU C
TpeboBaHUSIMM HacTosLe MEeTOAMKM) K 3fekTpoacnupaTopy, YCTaHOBWUTb
nokasaHus potameTpa Ha Tpebywuwencs ana otbopa npobbl BenMYUHE
pacxoga Bo3ayxa U NpaBuibHO CHMMATb NMOKa3aHUs cyeTymKa UM potameTpa.

8.3 OnepaTtop, npoBoOAsWMA aHanu3 oTobpaHHbIX Mpob, OO0SMKEH
YCTaHOBUTb MPafyMpPOBOYHYI0 XapaKTEPUCTUKY M MPOBECTU U3MEPEHUS B TPEX
npobax  KOHTPONMbHOMO  pacTBopa C  3afaHHbIMU  KOHLEeHTpauusmu
cdopmanegerna.

8.4 Ecnn nonyyeHHble no 8.3 pesynbTaTtbl  KOHTpons  OygyT
YyAOBNETBOPSATbL HOpMAaTMBaM, NpuMBeOEHHbIM B pa3gene 14, onepatop MOXeT

OblTb JOMYLLEH K MPOBEAEHUIO aHanm3a.

9 TpeboBaHUA K yCNTOBUAM U3MEPEHUN

9.1Mpn  BLINOMHEHUM  WU3MEPEHM B  XMMMYeckon nabopaTopumn

cobniodaloT cneaytoLme ycrnoBus:

- TemnepaTtypa Bo3ayXa, OC ........ccviieeiiiiiee e ot 15 po 30;
- atMoccepHoe aaBneHue, rfla, (MM pT. CT.)...oeieneeennn.e. ot 840 po 1067;

(ot 630 oo 800);
- OTHOCUTENbHAas BNaXHOCTb Boaayxa npu 25 °C, %............ ot 45 po 80.



P 52.04.824-2015

9.2 O16op npo6 aHanM3MpyemMoro BO3AyXa OCYLLECTBMSOT  Mpu

criegyloLmx napamMeTpax B MOMeLLeHW nocta HabntioaeHus:

- Temnepatypa Bo3ayxa, °C .........ccoeiiiiiiiie e ot 5 go 40;
- aTMocdepHoe aasneHue rfla, (MM pT. CT.)..c.ovveiinnnnn.n. ot 840 po 1067;

(ot 630 mo 800);
- OTHOCUTENbHAas BNaXHOCTb Bo3ayXa, %, He Boree..........c.coeveenen.e 90.

MpumeyaHwue-OT6op Npob B NONEBLIX YCMOBUAX BO3MOXEH NpU TeMnepaType

Bo3ayxa ot 0 °C go 40 °C.

10 NMoaroToBKa K BbIMOSIHEHUIO U3MEPEHUN

10.1 MpuroTtoBneHne pacTBOopoB

10.1.1 Boga anctunnupoBaHHas

Mpy wu3mMepeHUM KoHUeHTpauun dopmanbgernga B aTMOcepHOM
BO3yXe MCMOJb3YEeTCs CBEXENeperHaHHasa AMCTUINIMPOBaHHas BOAaA.

10.1.2 PeHunruapasuH consHoOKUCNbIN, 5 %- pacTBop

5 r cbeHunrmapasnHa ConsHOKMUCIIOro PacTBOPSIOT B AUCTUMNSIMPOBAHHOM
Boge. O6béM mosoasaT ao 100 cm®. PacTBop rotoeaT B AeHb aHanusa. Mpu
HaNVuUM MyTu PUNBTPYIOT Yepe3 PUNbTP «CUHSAS NTEHTax.

10.1.3 Cmecb aTaHona ¢ oeHunrmgpasnHom

K 10 cm® ataHona npunueatoT 2 cm® 5 %-ro pacTeopa eHunrnapasvHa um
nepemMeLU1BaloT.

10.1.4 XnopamuH B, 0,5 %-1 pacteop

0,25 r xnopamvHa B pactBopsitOT B AUCTUNNMpoBaHHoOW Bogde. OO6bem

noBogar Ao 50 cm®. PacTBop roTtoBsiT B IeHb aHanuaa.

10
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10.1.5 Pabouunin pactBop dopmanbaernaa ois rpagyMpoBKku C MacCoBOW
KOHLUEeHTpauven hopmanbaernaa 10 mxr/cm®

lotosaT nyTém pasbasneHuss 1 cm® FCO ¢ MaccoBoOW KOHLUEHTpauuei
1 r/om® B MepHon konbe BmecTuMocTbio 100 cm® AUCTUNNMPOBAHHON BOOWA.
PacTBop rotoBaT nepes NnpuMeHeHMEM.

MpwumMeyaHwue —B cnyyae otcytctBusi F[CO aTTecToBaHHbIE pacTBOPbI FOTOBAT B

COOTBETCTBUN C NpUnoxeHnem I.

10.1.6 Pabouunin pacTtBop hopmanbaersnaa ans rpagyMpoBKu C MacCoBOW
KOHUeHTpauuen 1 mkr/cm®

MonyyatoT pasbaeneHmem pacteopa 10.1.5 B 10 pas. Pabouun pacteop
roTOBAT Nepes NPUMeEHEeHNeM.

10.1.7 MNornotTuTenbHbIW  pacTBOP — CepHasd  KuiCnoTa, pacTBop
0,005 monb/am®

lotosaT nobasneHnem 0,27 cM® KOHLEHTPUPOBAHHOW CEPHOW KUCMOThI K
1000 cm® AMCTUNNMPOBAHHOW BOAbI.

10.1.8 Kucnota cepHas, 20 %-11 pacTBop

K 80 cm® gucTunnupoBaHHOW BOAbl OCTOPOXHO npubasnawT 11 cm®

KOHLEHTPUPOBAHHOW CEPHOW KUCOTbI.

10.2 YcTtaHOBNEHWe rpagyMpoOBOYHON XapaKTepPUCTUKN

10.2.1 TpagyupOBOYHYIO XapaKTEPUCTUKY, BbIPaXaloLLy0 3aBUCMMOCTb
ONTUYECKONM NMOTHOCTU OT Macchl hopManbaervaa B Xuakon npobe o6bemMom
5 cm®, ycTaHaBnMBalOT MO pacTBOpam AfNA rPagyupOBKX, MPUIOTOBMEHHLIM B
natu  cepusix. Kaxaylo cepuio, COCTOSILLYHO W3 CeMU pacTBOpPOB Afis
rpagyvpoBKM, TOTOBAT W3  CBEXENPUroTOBIEHHbIX paboymx pacTBOpPOB
dopmansaernaa no 10.1.5 n 10.1.6 B MepHbIX Konbax BMmecTMocTbio 100 cm®.
[ns aToro B Kaxayto konby BHocaT ot 30 Ao 50 cm® nornoTutensHoro pacteopa
no 10.1.7, pabounii pacTBop B COOTBETCTBUM C Tabnuvuen 6, 4OBOOAT YPOBEHb
pacTBopa MornoTUTeNbHbLIM PacTBOPOM U TLIATENBHO NepemMeLLnBatoT.

11
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T a6 nwuuy a 6 — PactBopbl Ans YCTaAHOBMNEHWS TPagyMpOBOYHOMN

XapaKTepPUCTMKM Npu onpeaeneHun popmansaernia

Howmep pacteopa 1 2 3 4 5 6 7

O6beMm paboyero pacTeopa ,
(c=1 mkr/cm®), cm® 40| 10 | - - - - -
O6bem paboyero pacteopa ,
(c=10 mkr/cm®), cm® - - 2 4 6 | 10 | 20
Macca popmanbgernga B
5 cm® pacTBopa, MKr 0210510 20]30]| 5,0 /10,0
MpumeyaHune—3HaK «-» 03HAYaET, YTO yKa3aHHbIN pabounii pacTBop He
nobasnstoT

10.2.2 ins ycTaHOBMNEHUs1 TpafyMpOBOYHON XapaKTepucTuku oTbupatoT
no 5 cm® kaXaoro pacteopa Ans rpagyvpoBKu. B kaxayo npobupKy npunvsaioT
1,2 cm® CBEXenpuroToBIeHHON cMecu aTaHona ¢ deHunruapasvHom no 10.1.3
n nepemeluvaiot. Yepes 15 muH goGaensiot 1 cm® 0,5 %-ro pacreopa
xnopammHa b un onate nepemewwuBarT. Yepe3d 10 MUH K kKaxgon npobe
nobaensawT no 2 cm® 20 %-ro pactBopa CEpHOM KUCMOTbI, NMepeMeLLnBaloT.
Uepe3 10 MUH N3MepPSOT ONTUYECKYIO MAOTHOCTb MPU ANUHE BOMHbI 520 HM no
OTHOLUEHMIO K BOOE B KIOBETAX C PacCTOSHMEM Mexay paboummun rpaHsmu
20 MMm.

10.2.3 OgHOBPEMEHHO MPOBOAAT W3MEpeHWe ONTUYECKOW MMOTHOCTU
HyNneBOro pacTBOpa, B KayeCTBe KOTOPOrOo MCMONb3YKT MOrNOTUTENbHbIV
pacTBOp, K KOTOPOMY 000aBNAIOT Te Xe peakTuBbl. [JeNnCTBUTENbHbIE 3HAYEHUS
ONTUYECKOM MIOTHOCTM HaxodAT Mo  PasHOCTU  OMNTUYECKOW MITIOTHOCTEN
pacTBOPOB 418 rPagyMpPOBKN 1 HYNEBOro pacTBopa.

MpagyvpoBOYHYO XapakKTepUCTUKY YCTaHaBMMBAKOT MO CeMU TOYKaMm, Ha
OCHOBaHUWN CpeaHUX apumMeTUYeckux 3Ha4YeHU pesyrbTaToB U3MEPEHUNn u3
NSATU Cepuii pacTBOPOB A1 FPafyMPOBKU KaXXO0W KOHLEHTpaLUK.

Mpumep 3anucK [aHHbIX WM3MEPEHMSs1 OMNTMYECKOM MfOTHOCTU AN

rpagyvpoBKU NPUBOAST B Tabnuue 7.

12
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Ta6nuuya7 - PesynbTaTbl MUBMEPEHNS ONTUYECKON NIOTHOCTM PacTBOPOB

ANs TpagyupoBKM

Howmep CooteeTctByeT | OnTuyeckas NMOTHOCTb pactBopoB ans
pacTBopa Ans macce rpagyvpoBKu
rpagyvpoBku | dopmansgernga EgvHuyHoe nameperve (i=1,...,5) CpenHee
(i) B 5 cm® npo6bl, 1 2 3 4 5 | sHayeHue
MKF Bi
0 0 Do,1 Do,s Do
1 0,2 D11 D1s D1
2 0,5 D21 D25
3 1,0 D31 D35
4 2,0 Da,1 Das
5 3,0 Ds,1 Ds5
6 5,0 De,1 Ds,s -
7 10,0 D71 D75 D7

10.2.4 [lanee  npoBOAAT  OLEHKY  MPUMEMIIEMOCTU NONYyYeHHbIX
pe3ynbTaToB A11S MOCTPOEHUS rpagyMpPOBOYHON XapaKTePUCTUKN.
PesynbTaTbl ©3MepeHuii ONTUHECKOWM MIMOTHOCTM KaXJoro M3 pacTBOPOB

NPU3HaKT npnemMmnemMbiMu, eCiim OHU yO0BIIETBOPAKT YCIOBUIO

D D

imB‘i Lmn 100 <r_, (1)
ro€ Dimax U Dimin — MakcumarnbHOe M MUHUMarnbHOE 3Ha4yeHue OMNTUYECKOWn
NSOTHOCTHU i-ro pacTBopa;

Di — cpegHee 3HavyeHne onTUYEeCKOn NNOTHOCTY i-ro pacTBopa;

i — HOMep pacTBopa Ans rpagynpoBKy;

' — npegen nNOBTOPSEMOCTU pe3yrbTaToB W3MEepPEeHWn OnTUYEeCcKon
NNOTHOCTU pacTBopa (cooTBeTcTBYeT BeposATHocTn P = 0,95), %. Ona uncna
usamepeHun n = 5 npegen nosTopsieMocTn rs' = 12 % B COOTBETCTBUMU C

npunoxeHnem A.

13
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10.3 MNocTpoeHune rpagympoBoYHOro rpacduka

10.3.1 B kayectBe aHanUTUYECKOro CurHana npu  MNOCTPOEHUU
rpagyvpoBOYHOrO rpadmka UCMNonb3ylT BenuYMHbI, Oofnpedensiemble  Kak
pasHOCTb CpeAHMX 3HayYeHW ONTUYECKOM MNOTHOCTW pPacTBOPOB And

rpagyvpoBKU U HyNeBoro pacTeopa.

Y. IBi—607 . (2)

roe Di — cpegHee 3HaveHMe ONTMYECKOW MMOTHOCTM i—ro pacteBopa And
rpagyvpoBKuY;

Do — cpegHee 3HayeHne onTUYecKor NNOTHOCTU HYNeBOro pacTeopa.

10.3.2 Tlpy nNOCTpOEHMM TPagyUPOBOYHON XapakTEPUCTUKM B BUOe
rpadvka 3agatoT cnegyrowmin maclutab:

- 1 cm no ocu abcumcc X cooTBeTCTBYeT macce m, paBHon 0,25 mkr
dopmanbaervga B 5 cm® pacteopa;

-1 cm no ocu opauHat Y cootBetctByeT 0,025 eamHuy ontmyeckon
NAOTHOCTM.

MpumedyaHUe - Bmecto rpadmka MOXHO MCNONb30BaTb KO3hPULMEHT,
paccYnTaHHbIN METOAOM HaMMeHbLUUX KBaApaToB Ans dyHkuun Buga M =K.Y.

10.3.3 lNpoBepky NpUemMnemMocTV rpagyvMpoBOYHOM  XapaKTepUCTUKM
NpoBOASAT MO WUCXOOHbIM [aHHbIM, KOTOpble WUCMoMb3oBanuCcbL Ans  eé
nocTpoeHus. [Ang 3Toro UCNonb3yT 3HAYEHUsT aHaNMTUYECKUX CUTHAMNoB BCeX
pacTBOPOB, MPUMEHSIBLLUUXCA Ansi €€ NoCTPOoeHusi (B COOTBETCTBUM C Tabnuuen
6) ¢ MakcumarnbHbIM MO MOAYIO OTKIIOHEHMEM OT CpedHero 3HayeHus. o mnx
BEeNMVYMHE W NO rpagyvupoBOMHOW XapakTepuUCTUKke onpefensalT Maccy
dopmanbaernga B 5 cm® pacteopa M, MKT.

10.3.4 YCTaHOBNEHHYIO PagyMpOBOYHYI0  XapaKTEPUCTUKY MpPU3HaKOT

I'IpI/IeMJ'IeMOI7I npwv BbINOJTHEHNN YCITOBUA

14



P 52.04.824-2015

mi-m] o0 <
— <K', @)

roe mi — 3HadeHume macchl popmanbervaa B 5 cm® i-ro pacteopa ans
rpagyvpoBKM, HaWOeHHOe MO  rpagyvMpoOBOYHOM  XapaKTepucTuke  Aansd
COOTBETCTBYHOLLErO aHanuTuyeckoro curHana Y, MKr;

mi — 3Ha4YeHWe macchl dopmanbaerga B 5 cm® i-ro pacrteopa Aans
rpagyvpoBKM, MpUNUCaAHHOE STOMY PacTBOPY MpW €ro MpuroToBneHMn (CM.
Tabnuuy 6);

K' = & — HopMaTuB npuemMrneMocTu rpagympoBOYHON XapaKTepUCTUKN
dopmanbgernga, paeHbii 14 % B COOTBETCTBUM C NPUIIOXXeHnem A.

Ecnu ycrnoBne He BbIMOMHSAETCS, HEOOXOOUMO YCTaHOBWUTbL HOBYHO

rpagyvMpoBOYHYHO XapakTtepucTtuky no 10.2.

10.4 MoaroToBKa aneKkTpoacnupaTtopa k oTéopy npo6

10.4.1 Ecnn pna otbopa npob MCMOMb3ylT He 3nekTpoacnupartop
YOIrB 4-40 co BCTPOEHHbIM ra3oBbIM CHETYMKOM, a 3NeKTpoacnmpaTop apyron
mogenu, Hanpumep Ol1-412 TL, nogrotoBka ero Kk oTtbopy 3akmyaeTcs B
NpoBepKe NoKaszaHU poTameTpa no ra3aoBoMy CHETUYUKY. [1py NOMOLLM ra3oBoOro
cyeTUMKa onpeaensoT AeNCTBUTENbHOE 3HaYeHne BennMYMHbI pacxofa Bo3ayxa
npy ycTtaHoBreHun no potameTtpy pacxoga 1,0 am*muH. Ona atoro k Bxoay
poTameTpa ¢ pacxogom oT 0,2 Ao 2 aM3/MUH npuUcoeauHSIOT 0BbIYHO
ucnonb3yembli npu otbope npo6 nornotutene Poixtepa. K Bxogy aTomn
CUCTEMbl  MPUCOEAMHAIOT  ras3oBblM  CYETYMK,  BKIMKOYAKT  acnuparop,
ycTaHaBMu1BaloT Nno potameTtpy pacxod 1,0 AM3/ MUH M MpOMycKalT BO3AyX B
TeyeHune 20 MUH.

10.4.2 ®uUKCMpyIoT HayanbHbIE U KOHEYHblE MOKa3aHUs ra3oBoOro cyeTymka
W paccuMTbiBaOT OENCTBUTENbHbIA pacxoq Bo3ayxa. [lonyyeHHoe 3HauveHune

pacxoga ncnonb3yoT npu pacyetax obbema otobpaHHON Npobbi.

15
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[danee nepuoanyeckn KOHTPOMUPYKOT CYETYUKOM  OEWCTBUTENbHYIO
BEMMYMHY pacxoda BO34yxa MpU yCTAHOBMIEHHOM MO pOTaMeTpy pacxoge
1,0 ov3/MuH. PasHuua Mexagy 06beMOM, W3MEPEHHbIM CYETYMKOM U Mpu
MOMOLLIM poTameTpa, He AomkHa npesbiwate 2000 cm® (10 %).

YTOUHEHHas BenuWuMHa pacxofda BO3gyxa [AoikHa ObiTb ykasaHa Ha
3TUKETKe, MPUKPENNEHHON K NPOBEPEHHOMY KaHany anekTpoacnupartopa.

PekomeHayemasi 4yactoTa NpoBEpPKM Npy NOCTOSIHHOM paboTe — oauH pas

B MecsL,.

10.5 OT60p Npo6

10.5.1 Ina onpegeneHnsa pas3oBbiXx KOHLUEHTpauuu dopmanbaernia
uccrnegyemMbivi BO34yx acnvpupyloT Yepes MornoTUTenbHbl npubop PeixTepa,
cofepxalmii 6 cM® nornoTuTensHoro pacteopa, ¢ pacxodom 1,0 AM/MUH B
TeyeHune 20 MUH.

McxoaHbii ypoBEHb pacTBopa OTMEYaroT TOHKMM MapKepoM Mo CTEKIy,
npyvyeM LUIMPUHA PUCKN OOMkHa ObiTb He Gonee 1-1,5 mMm. [ornoTuTenbHble
npubopbl B Mpouecce OTOOpa [OSMKHbI HAXOAUTbCA B BEPTMKaNbHOM
nonoxeHun. [locne okoH4YaHWsi oTGopa nNOrmOTUTENW  3aKpblBaKOTCHA
3arnyLuKkamu.

10.5.2 ins  wu3mepeHnss obbema OTOOpPaHHOM MNPOObLI  MCMONb3YHT
3MEKTPOHHbIV TarlMep U ra3oBbIl CYETYMK, YCTAHOBMEHHbIE B CUCTEME OTOOopa
mMexay nornotuternem PbixTepa n anektpoacnupatopom. O6op npobd MOXKHO
NPOBOANTL NpU TeMMepaType aHanuampyemoro sosayxa ot 0 °C go 40 °C.

Mpobbl B npoLiecce oTOopa M NpU XpaHeHUM HeobXoauMo 3aluLiaTtb OT
NpsiMOro conHeyHoro ceeta. OTobpaHHble NPobbI aHAaNU3MPYHT B AeHb 0TOOPA,

npu XpaHeHU B XONOAUIbHUKE B TedeHne 2-3 aHEN.
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11 MopsaaoK BbINONIHEHUA NU3MEPEHUN

B nabopatopun JOBOAAT ypOBEHb B MOMMOTUTENBHOM Npubope BoAoN A0
6 cM® 1 nepemeluMBalOT. 3aTeM MEPEHOCAT KWUOKOCTb W3 MOMMOTUTENBHOMO
npubopa B npobupky n otbupaoT 5 cm® pacteopa ans aHanusa. posoaat
aHanus, kak onucaHo B 10.2, nsaMepeHne NpoBOASAT B KIOBETaX C PACCTOSAHUEM
Mexagy pabounmn rpaHsmum 20 MM npu AnvHe BofHbl 520 HM. AHAanornyHo
aHanUaupyT TPU HYMeBbIX NPobbl, B KAYECTBE KOTOPLIX MCMOMbL3YT Mo 5 cm?®
nornoTuUTenbHOro pacteopa. Bpemsi o1 fobaBneHus nocrnegHero peaktmea Ao
N3MEPEHUS ONTUYECKONM MMOTHOCTU AOMKHO ObITb AN BceX Npod OfMHaKOBO.
TemnepaTtypa npu aHanu3e u rpagyvupoBKe He [OIbkHa pasnuyatbcs Gonee
yem Ha 5 °C.

Maccy dopmanbgernga B Kaxgown npobe HaxogaT No rpagyvpoOBOYHOMN
XapaKTepUCTUKE MO PasHOCTU OMTUYECKUX MIOTHOCTEN PacTBOPOB Npobbl U

HyreBOro pacTeopa.

12 O6paboTKa pe3ynbLTaTOB U3MEPEHUN

12.1 MaccoByto KOHLeHTpaLmio hopmanbaernga B uccriedyemMom oobeme

Bo3ayxa C HaxogaT no dopmyne

_ m'VP

C=
v,V @

roe m-—wmacca dopmanbgernga B aHanusampyeMom obbeme npoobbl,
HangeHHas rno rpagyvpoBOYHON XapakTepUCTUKE MKT;
Vp — 06LWwmit o6bem pacTeopa, cm3;

Va — 06beMm pacTBopa, B3ATOro Ha aHanus, cm>;

17
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Vo — 06bem oToGpaHHO Npobbl BO3ayxa, NMPUBEAEHHON K HOpMarbHbIM
ycrnosuam, am®,

MpumeuyaHwue — lNonyyaemas no opmMyne KOHUEHTpPaUUS, BblpaKeHHas B
eaMHULax  BesiMuMHbI MKI/AMS3, YMCNEeHHO paBHa KOHLEHTpauuu, BbIPaXEeHHON B eAuHMuax

BEMUYMHBI MI/MS.
12.2 O6bem B3ATOrO Ha aHanu3 Bo3dyxa MNPMBOASAT K HOpMarbHbIM

yCrioBusam no opmyne

v,-273-P
(273+1)-P, ®)

0

roe  Vi— obbem B3ATOrO Ha aHanu3 Bo3gyxa npv Temnepatype t v gaBrneHum
P B mecTe oT6opa npobbl, AMZ;
P — atmoccepHoe aaBneHne B mecte oTbopa, rfla (Mm pT. CT.);
t — TeMnepaTypa Bo3ayxa, nponyLieHHoro Yepes potameTp, °C;
Po— aTmocdepHoe aaBneHve npy HopMmarnbHbIX ycnosusax (760 mm pT. CT.
unn 1013 Ma).
MpumevaHune — 1 mmpr.ct. =1,33 rla.
12.3 CpegHecyTOouHYt0 KOHLEHTpauuto paccyuTbIBalOT Kak
cpefHeapudMeTMYecKoe 3HaYeHe KOHLEeHTpaLuuin pa3oBbiX Npod, NonyYeHHbIX

4yepes3 paBHble MPOMEXYTKM BpeMeHun B TeYeHUe CYTOK (He MeHee 4eTblpex

pas).

13 OchopmneHue pe3ynbTaToOB U3MEPEHUN

13.1 PesynbTaTbl UI3MepeHuii NpUBOAAT B BUAE
C,cont0,01:5-C ., - (6)
raoe  C, . — MaccoBas KOHUeHTpaums dopmarbaervaa B Bo3ayxe, mr/m3; npu
P =0,95;
0 — OTHOCUTENbHasi MOrPELLIHOCTb, YKkazaHHas B Tabnuue 1.
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13.2 YncneHHoe 3HayeHWe pesynbTata W3MEpPEHMs  KOHLEeHTpaumu
OoKpyrnsieTcs OO0 TOro Xe paspsga, 4YTo M 3HayeHue XapaKTepUCTUKM
MOrpeLUHOCTN, KOTOpas OKPYrnsieTcs [0 BTOPOW 3Hadvawen undpbl w©
NPUBOOUTCS CO 3HAKOM «+» MOCre pesynbTaTta U3MepeHUsI.

lMpumep -
ChcoH = (0,0350 + 0,0088) mr/m2.

13.3 Ecnu maccoBas KOHUeEHTpauus dopmanbaernga HuKe HUXKHEN
rpaHuUbl M3MEPEHMWIA, TO MNPOU3BOAAT CreayloLlylo 3anucb B MNPOTOKOMe

nsmepeHuin: «MaccoBasi koHUeHTpauus dpopmanbaernga meHee 0,01 mr/m3».

14 KOHTpOMnb TOYHOCTU pe3ynbTaTOB U3MEpPEHUN

14.1 TpeboBaHUA K KOHTPOJIO KayecTBa

14.1.1 na obecneyeHnss [OOCTOBEPHOCTU pe3ynbTaToB  aHanmM3oB
PErynspHo NpoBOAAT MPOBEPKY PadyMpOBOYHOrO rpadmka M onepaTuBHbIN
KOHTPOINb TMokasaTenel KadecTBa, HOpPMaTMBbI KOTOPOro paccyuTaHbl Mo
FOCT P NCO 5725-2 n npuBefeHbl B MpUoxeHumn A.

OTM HOopMaTKBbI paccyMTaHbl HA OCHOBaHWM NMokasaTenen, NonyYeHHbIX
B nabopatopum B YCMOBUSX  BHYTpPUrIabopaTOpHOM  MPEumM3MOHHOCTU, U
npegcrtasneHsbl B Tabnuue 8.

Tabnwuuya 8 — XapakTepucTuknm MOrpellHoOCTM U eé COCTaBnALWMX Ha

cTaaum aHanusa Xxuakux npob dopmansaernaa

[nanasoH MokasaTtenb [MokasaTtenb MNokasaTtenb
N3MepEHUN, MOBTOPSIEMOCTU BOCMPOV3BOAMMOCTHU TOYHOCTYU
mkr/ 5 cm® o', % or', % 8, %

010,2 0o 10,0 3 6 14

MpumedyaHue—Tpenen NOBTOPSEMOCTM ' BLIMUCASIETCS MO hopMyne
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' = Q(P,n) o 7
roe P =0,95;

N - YUCIO NapannenbHbIX ONpeaeneHnin, NpegyCMOTPEHHbIX METOAMKOW aHanuaa;

o' - nokasaTersib NOBTOPSAEMOCTH, KOTOPLIA paBeH 3 B COOTBETCTBMM C Tabnuuen 8.

Q(P,n)=2,77 npun =2
QP,n)=3,11npun=3
Q(P,n)=3,63npun=4

Q(P,n)=3,86npun=>5
Mony4eHHble AaHHble NpeacTaBneHbl B MpunoxeHun A, Tabnuue A.1.

4.1.2 Nepnogn4HocTb KOHTpOnsi ctabunbHoCTH pe3ynbTaToB
BbIMOMHSEMbIX W3MEPEHUA pernameHTMpyloT B «PyKoBOOCTBE MO KayecTBy
nabopartopum».

14.1.3 KoHTpornb cTabuneHOCTW pe3ynbTaToB U3MepeHUn B nabopatopum
ocywectenat no NOCT P WNCO 5725-6, ucnonb3yd MeToabl KOHTPOSA
CTabuNbHOCTU CTaHOAPTHOTO OTKMOHEHWUS MPEeun3MOHHOCTM B YCMOBWUSIX
NMOBTOPSIEMOCTU, MPWU  3TOM WCMONb3YT KOHTPOSbHble KapTbl LyxapTa,
KOTOpble CTPOAT C YydeToM pekomeHgauumi PMI-76. [pumep nocTpoeHus
KOHTPOJbHOW KapTbl MPUBEAEH B NpunoxeHun b.

PekomeHayeTcs ycTaHaBnuBaTb KOHTPOMMpyeMbld nepuon Tak, 4ToObl
KOMMYECTBO pPe3ynbTaTOB KOHTPOMbHbLIX M3MEpeHWi Obino OT ABaguaTtu Ao
TpuguaTtu.

14.1.4 Tlpn HeyaoOBNETBOPUTENbHLIX pesyrbTaTtax KOHTPOS, Hanpumep,
npesbileHMn npedena AeWcTBUA WM PerynsipHoOM npeBblleHUW npegena
npeaynpexaeHns, BbIACHSAIOT MNPUYMHBbI 3TUX OTKIOHEHUW, B TOM 4ucrne

NpoBOASAT CMEHY peakTUBOB, NPOBEPSIOT paboTy onepaTtopa.

14.2 KoHTpOonb cTabUNbHOCTU rPagyMpPOBOYHON XapaKkTepUCTUKN

14.2.1 KoHTponb cTabunbHOCTM crnegyeT NpoBOAUTbL NPU KaXKdow CMeHe

napTun peaktnBoB, a TaKxe nepunogny4eckm — B COOTBETCTBUM C MNiiaHaMu
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BHyTpurabopaTopHOro KOHTpons. PekomeHgyemasi 4actoTa KOHTPONs npu
nocTosiHHOM paboTe - O4MH pa3 B KBapTar.

14.2.2 ina obecneyeHnss [OCTOBEPHOCTU pe3ynbTaToOB aHanmM3oB
perynsapHo npoBOAAT MPOBEPKY rpagympoOBOYHOrO rpaduka v onepaTuBHbIN
KOHTPOMb MoKasaTenen KayecTBa, HOPMaTtuMBbl KOTOPOro npuBedeHbl B
npunoxeHun A. NpoBepKy rpagynpoBOYHOro rpaduka cnegyet npoBoAUTb Npu
KaXkaon CMeHe nNapTun peakTUBOB, HO HE pexe OOHOro pasa B KBapTan.

14.2.3 KoHTpone  npoBogdAT Mo  pacTtBopaMm, MpuUrotaBnnBaemMbIM
aHanormyHo pacteopam Ans rpagympoBku Ne 2 v Ne 7 B COOTBETCTBMU C
Tabnuvuen 6. Kaxabii pacTBOp roTOBAT B TPEX CEPUSIX; OAHOBPEMEHHO FOTOBAT
HyreBomn pacTBop. VIaMepeHns onTnyeckon NroTHOCTM pacTBOPOB MPOBOAAT MO
10.2. TpoBepky nNpUemMrIEMOCTU Tpex pe3yrnbTaToB WU3MEPEeHUN OMNTUYECKON
NMIOTHOCTXM pPacTBOPOB MpoBoAAT no ycnosuio (1) ¢ HopmaTuBoM Ang
dopmanbgervaa r3’ pasHbiM 10 % B COOTBETCTBUM C NPUIOXEHUEM A.

14.2.4 TpagyupOBOYHYO XapaKTEPUCTUKY MNPU3HAKOT CTabunbHOM npwu
BbINOMNHeHUM ycroBust (3) ¢ HopMaTUBOM ANsi popManbaernga o', paBHbIM
14 % B COOTBETCTBUM C MPUITOXKEHMEM A.

Ecrnn ycrnoBrne He BbINOMHSETCHA, HEOOXOAMMO YCTAHOBUTbH HOBYIO

rpagyvpoBOYHYIO XapakTepucTuky no 10.2.

14.3 OnepaTMBHbLIA  KOHTPOJ&Ib  MOBTOPSEMOCTU  pe3ynbTaToB
M3MepeHUl oNTUYeCcKon NIIOTHOCTU chopManbaernga B pacteope

14.3.1 OnepaTuBHbLIN KOHTPOSfb MOBTOPSIEMOCTW MPOBOAAT OAMH pa3 B
[O€eHb, aHanu3mpyst BMecte ¢ oTobpaHHbIMM Npobamu ABe OfuHaKoBble 403bl
pacTBopa AN YCTaHOBMEHUS rpagyupoBOYHON xapaktepuctukui. Cpenctsom
KOHTPOMS CRYXUT pacTBOP C MaccOBOW KoHueHTpauuen 0,5 wunu 2,0 Mkr

dopmanbgermaa B 5 cm® pactBopa. Mcnonb3yeTcs CBEXEnpUroTOBMEHHbIN
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pacteop. lNpun KoHTpone B ABe Npobupkn oTGMpatoT no 5 cm® aToro pacteopa,
aHanuaupytoT no 10.2.

14.3.2 Janee wu3mMepsaT ONTUYECKYD MMAOTHOCTbL pacTtBopoB no 11.
PesynbtaT KOHTpPONA nNpuU3HAKT YOOBMNETBOPUTENbHBIM MNPU  BbINOMHEHUN
ycnosus (1) ¢ HOpMaTMBOM KOHTponsa Ans dopmManeaervaa r', pasHblM 8 % B
COOTBETCTBUM C NPUMOXeHneM A.

14.3.3 PesynbTaTbl M3MEPEHUA OMNTUYECKOW MIIOTHOCTU KOHTPOSIbHOMO
pacTBopa [OJSMKHbI MOCTOSIHHO CpPaBHUBATbCA C AaHHbIMW 3@ MpOLUNble AHW.
Peskne (6onee 20 %) nameHeHuUs cpefHUX 3HAYEHUN ONTUYECKOW MIOTHOCTU
CBMOETENbCTBYIOT O HeXenaTerbHbIX OTKIOHEHWSX B HOPManbHOM XoAe

aHanuaa.

14.4 OnepaTUBHbLIN KOHTPOSNb TOYHOCTU pPe3yNbTaTOB U3MEepPeHui

OI'IepaTMBHbIVI KOHTPOJ1Ib NpoBOAAT OAWMH pal3 B Hedesto. [Ona oueHkn
TOYHOCTU pe3ynbTaToB M3MePEHNN MoryT OblTb MCMNOMbL30BaHbI pesynbTaThl,
nony4yeHHbIe NMpu KOHTPOJ1E NOBTOPAEMOCTW. Pe3yanaTb| KOHTPOJMA TOYHOCTU

CUMTaIOT yOOBIETBOPUTENbHBIMY NPU BbIMOSIHEHUN YCroBus (3).

14.5 OnepaTuBHLIN  KOHTPOJZIb  MOBTOPAEMOCTM U  TOYHOCTU
M3MepeHUn MaccoBOW KOHLEeHTpauum chopMmanbaernga B ra3oBbiX CMecsAX

14.5.1 KoHTponb MOBTOPSAEMOCTU U3MEPEHUN MOXET OblTb peanns3oBaH
npu HanuyumM B nNabopaTopumM UCTOYHUKA MUKpOMoToka dopmanbaervaa. Mpu
KOHTpOIe npoBoasAT 0T6op 1 aHanm3 AByx Npob ra3oBov CMeCcu OAMHAKOBOM
KOHLUeHTpauun. KoHTpOnupytloT MOBTOPSEMOCTb WM TOYHOCTb pPe3yrnbTaToB
N3MeEPEHNN.

14.5.2 PesynbTaThl KOHTpOnNA NoBTOPAEMOCTU npu3HaroT

yOoBNeTBOPUTESTbHBIMU NPU BbINOJTHEHNN CleayroLllero ycrosua
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2(Xira =Xiin )
W . 100 S I’HCOH, (7)

max min

rae  Xmax — MakcMMarnbHbIi pesynbTaTt usMepeHusi, Mr/m®;

Xmin — MUHUMATbHbBIA pe3ynbTaT uaMepeHust, Mr/ms;

low — HOPMAaTMBbI KOHTPOINS MOBTOPSIEMOCTU Pe3yrnbTaToB W3MEpPEeHWi

npu aHanu3e npob, oToOpaHHbIX M3 rasoBon @asbl, npu P = 0,95 aToT
HopMaTuB cocTaBndAeT 24 % B COOTBETCTBUM C NPUNOXKEHNEM A.

1453 Pesynbtathl KOHTpOns TOYHOCTH npusHaoT
YOOBMNETBOPUTENBHLIMWA MPU BbINOSIHEHUN ON1S KaXKOOW KOHTPOSIbHOW Mpo6bI

yCrioBum

XC_:C1OOSK @®)

roe X — pesynbTaT M3MepeHUss MacCoBOM KOHLEHTpauuu opmanbaervaa B
CMec Ha BbIxode W3 reHepartopa, Mr/M3, MPUBEAEHHbLIA K HOpManbHbIM
YCINOBUSAM.

C — 3HayeHMe MaccoBOWN KOHUEHTpauun dopmanbaernaa, npunmcaHHoe
rasoBoi cmecy Ha Bbixoge reHepatopa (npu 0 °C n 101,3 rMa), mr/ms;

Ecnn no nacnopTHbIM AaHHbIM 3HA4YeHMe MacCOBOM KOHLEHTpauuu
dopmanbgernaa, npunMcaHHOe rasoBOW CMeCW Ha BbIxoge reHepartopa,
ykasaHo npu 20 °C, To ana npuseaeHus Kk 0 °C 970 3HaueHWe YMHOXalT Ha
1,07.

K — HOpMaTuB KOHTPOMNSA TOYHOCTU Pe3yrnbTaToB U3MEPEHU MacCOBOW
KOHLIeHTpaumn copmansaernga (ana P = 0,95).

MpnumevaHnne-K=25.
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MpunoxeHue A

(obsazaTenbHoe)

HOpMaTVIBbI AnAa npoBegeHus BHyYyTpeHHero KOHTpons

HOpMaTVIBbI aona nposegeHnda BHYTPEHHEro KOHTPOJiA nojydYeHbl Ha

OCHOBE NnokasaTenen TOYHOCTU, NPUBEAEHHbIX B Tabnuvue 8, n npeacTaBnieHbl B

Tabnuue A.1.

Tabnuua A1

HanmeHoBaHue onepauun Homep Cnocob pacyeTta
nyHKTa Hopmatus
HacTosLwemn
METOOVKM
[MpoBepka npuemnemocTu Pasmax pesynbTatoB n nsme-
pe3ynbTaToB  M3MEpeHui PEHUIA  ONTUYECKON NIIOTHOCTYU
OMNTUYECKON NAOTHOCTK pacTtBopa, NpoaHanManpoBaH-
pactBopa, npoaHanMaupo- HOro Ha coaepxxaHue
BaHHOrO Ha cojepxaHue dopmanbaernaa, OTHECEHHbIV (ans
dopmanbaermaa: K cpegHemy apudpmMeTu- P = 0,95)
a) npu rpagymposke (n = 5); 102 Yeckomy, B|1:|qv|cnmoT no rs' =12 %
0) npun KOHTpoOSe : copmyne (1)
cTtabunbHOCTM  rpagyvpo-
BO‘iHOI/I XapaKTepuUCTUKM 14.2 s =10 %
(n=3).
[MpoBepka npuemnemocTu Bbluncnsiot no cpopmyne (3)
rpagynpoBOYHON
XapaKTepUCTUKN 10.3 8’ =14%
KoHTponb  ctabunbHoCTH Bbluncnsiot no cpopmyne (3)
rpagympoBOYHOM
XapakTepUCTUKN 141 =14 %
OnepaTtuBHbIi KOHTPOb PasHocTb pesynbTaTtoB ABYX
NOBTOPSEMOCTU N3MEepeHun, OTHeCeHHas K
pesynbtaToB n3mepeHumn cpegHeMy apudmeTnyeckomy
OMNTUYECKON MI0THOCTU 3Ha4eHuto no gopmyrie (1) (ans
pacTBopa, aHanusmpyemoro P =0,95)
Ha cogepXaHue dopmarb- 14.3 r2’ =8 %
aervaa
OnepaTuBHbIi KOHTPOIb Moaynb OTHOCUTENBHOIO
TOYHOCTM pesynbTaToB OTKIOHEHUsI pesynbTaToB
N3MepeHui cogepxaHus N3MepeHnst OT MNPUMNUCaAHHOrO
dopmanbaernga B aHanu- 3Ha4YeHUsl  MacCcoBOW  KOH-
31pyemMom pacTBope 14.4 LueHTpaumn dopmansgernga B | 6'=14 %
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HaumeHoBaHwue onepauum Homep Cnocob pac4yeTa
nyHKTa Hopmatus
HacToswemn
METOOVKM
KoHTponb TOYHOCTU PasHocTb Mexagy o6bEMOM
n3mepeHui oobema npoobl npobbl  BO3Ayxa, KOTOpPbIA
BO3ayxa JOmKeH  oTbupaTtb acnupa-
TOp, U OOBLEMOM, U3MEpPeEH-
HbIM  ra3oBbIM  CYETYMKOM,
OTHECEHHasi K MOKa3aHUsIM
10.4.2 rasoBOro CYéT4MKa 2000 cm®
10 %
KoHTponb  TOouyHOCTM  pe- Mogaynb OTHOCUTENBLHOrO
3ynbTaToB N3MepeHuit OTKIOHEHUSI pesynbTaToB
MacCOBOM  KOHLEHTpaumu N3MEepEeHns OT NPUNUCAHHOro
cdopmanbaervga B rasoBou 3Ha4eHus MacCcoBOW (ans
cMmecu 14.5.3 KOHLEeHTpauun dopmanbae- P =0,95)
rMga B rasoBOA  CMeCW | §,.,,=25 %
BbIYMCIIAOT No dopmyne (8)
OnepaTuBHbIf KOHTPOIb PasHocTb pesynbTtaTtoB usme-
NOBTOPSIEMOCTU pesynb- peHnss AByx npob, nocne-
TATOB WU3MEPEHUIA KOHLIEH- [oBaTenbHO OTOGPaHHbIX M3 (ans
Tpaumn dopmanbgernga B NOBEPOYHOWN ra30BOW CMecu P =0,95)
rasoBoi cmecu 14.5.2 BbIYNCIISAT No dopmyne (7) r=24%
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MpunoxeHne b
(pexomeHayemoe)

KoHTponbHble KapThl LLlyxapTa

B.1 KoHTponb cTabunbHOCTU pe3ynbTaToB M3MepeHwui B nabopartopuu
OCYLLECTBMSAOT, MUCNOMNb3ys MeToAbl KOHTPONSA CTabUNbHOCTW CTaHOApTHOro
OTKIOHEHWS NPeLM3nNOHHOCTH B YCINOBUSX NMOBTOPSIEMOCTH no
FTOCT P UCO 5725-6 B Buae KOHTponbHbIX kapT LWyxapta ¢ ydeTom
pekomeHgaumi PMI™ 76.

b.2 Kaprta Llyxapta cTpouTtCs Ha OCHOBE €XeOHEBHOro OnepaTUBHOIO
KOHTponsa noBTopseMocTu. Ha kapTy HaHocaT cpegHioo nuHuio CL, koTtopas

COOTBETCTBYET pacCHNTaHHOMY 3HA4YEHUIO KOHTpOJ'IVIpyeMOVI XapaKTepUucTukn

CL=d, -0/, (B.1)

roe d2 — koadbpuuneHT ana cpegHen nuHum. [na n = 2 oH paseH 1,128 no
FOCT P NCO 5725-6;
o/ — MokasaTenb MOBTOPSEMOCTU Afs CTaAuMu aHanv3a OToOpaHHbIX
npob, %. Onsa HacToswen MeToankm o’r = 3 (CcM. Tabnuuy 8).
Pacuetr npepena npegynpexgeHns UCL un npepena penicteust LCL
BbINOSHSIETCS N0 hopmynam
UCL=D: o/, (B.2)
LCL=D2- o/, (B.3)
roe D1 n D2 — koadbduumeHT ana AByX napansenbHbIX U3MepeHuii.
Ona npepena npegynpexaernns Dq = 2,834, ana npegena AencTaeums
D2= 3,686.
Mpn aTOM BCE 3HAYEHMS, HAHOCKMbIE Ha KOHTPOIbHYIO KapTy, BbipaxatoT

B OTHOCUTESbHbLIX BEJNMM4YNHaX B NMpoLeHTax.
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' ‘X1 _XZ‘
r:100 T, (54)
X=Xt X ;Xz , (6.5)

roe  r' —3HadeHue npegena noBTOPSEMOCTH;

X1 1 Xz — konnyecTBo hopmanbaervaa, HamgeHHoe B npobe, MKr.

b.3 PekomeHayeTca ycTaHaBnuBaTb KOHTPOMMPYEMbIA nepuon Tak,
YTOObI KONMMYECTBO PEe3ynbTaTOB KOHTPOIbHLIX U3MEpPeHUn Gbino oT ABaguaTH
no Tpuauatu. MNpu npesbilleHny npefena AencTBUS UM 4YacToM MNpeBbILLEHUN
npeagena npeaynpexneHnsi BbISICHAIOTCA MPUYMHBL 3TUX OTKMOHEHWIW, B TOM
yncne ctabunbHOCTb paboTbl Npubopa, YMCTOTY KIOBET M MOCyAbl, MPOBEPSIOT
paboTy onepaTtopa, Ka4eCTBO PEaKTUBOB 1 OUCTUNNNPOBAHHON BOAbI.

B.4 B TeueHne onpeaeneHHOro npoMexyTka BpPeMEHU Mpu NpoBeaeHur
BHYTpUriabopaTopHOro KOHTPONSA TOYHOCTW onpefeneHus dopmanbaernia
ONepaTUBHbLIA KOHTPOSb MPELU3MOHHOCTM B YCMOBUSX MOBTOPSIEMOCTU Obin
BbINOMHEH TpuauaTb pas, npuM 3TOM WCMOMb30oBancad OOAUH K TOT Xe
KOHTPOIbHbIA PacTBOP C KOHLEHTpauuen 2 MKr dopmanbgermga B 5 cm?®

npoGbl. Pe3ynbTaTbl KOHTPONS NpuBeaeHbl B Tabnvue b.1.

Tabnuuab.1
X1, X2, X1- X2|, - X A4+X X,—X
mKr/5 cm® | mkr/5 cm® |v|||<r/5 cr\|/|3 X:% ' r=1 OO~%, %
MKr/5 cm®
2,10 1,90 0,200 2,00 10,0
2,20 2,10 0,100 2,15 4,7
2,20 1,95 0,25 2,075 12,0
2,05 2,00 0,050 2,00 2,5
2,10 2,00 0,100 2,05 4,9
1,90 1,85 0,050 1,90 2,6
2,05 1,95 0,100 2,00 5,0
2,00 1,95 0,050 2,00 2,5
1,85 1,95 0,100 1,90 53
2,15 2,05 0,100 2,10 4,8
2,20 2,15 0,050 2,20 2,3
2,00 1,950 0,050 2,00 2,5
1,95 2,000 0,050 2,00 2,5
2,00 2,000 0,000 2,00 0,0
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OkoHyaHue mabnuusi b.1

X1, X2, X1- X2|, - X A+X X,—X
MKr/5 cm3 | Mmkr/5 cm® |v|||<r/5 cv\|/|3 XZ%’ r'=1 00'%' %
MKr/5 cm®
2,10 2,000 0,100 2,05 4,9
1,90 1,850 0,050 1,90 2,6
1,85 1,800 0,050 1,80 2,8
1,95 1,850 0,100 1,90 5,3
2,00 2,100 0,100 2,05 4,9
2,20 2,000 0,200 2,10 9,5
1,95 1,800 0,150 1,90 7,9
2,05 1,850 0,200 2,00 10,0
2,00 1,950 0,050 2,00 2,5
1,85 1,800 0,050 1,80 2,8
2,50 2,520 0,020 2,50 0,8
2,48 2,485 0,005 2,50 0,2
2,47 2,480 0,010 2,50 0,4
2,00 1,950 0,050 2,00 2,5
1,95 1,900 0,050 1,90 2,6
2,05 2,100 0,050 2,10 2,4

B.5 Haxogum: cpegHsis nuHma  1,128:3 = 3,38 %, npegen npeay-
npexgeHna 2,834:3 = 8,5 %, npepen pevcteua 3,686-3 = 11,06 %.
MocTtpoeHHas kapTa LyxapTa npuBegeHa Ha pucyHke b.1.
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MpunoxeHne B
(obsaizaTenbHoe)

YctaHoBka tTutpa 0,1 H pactBopa Tmocynbcpara HaTpus
no 6uxpomaty kanus no FOCT 25794.2

B.1 Ona ytouHeHna Tutpa 0,1 H pactBopa Tuocynbdata HaTpus
ucnonb3yeTca pacTtBop Kanusd OBYXPOMOBOKUCIIONO  TOYHOW  MOMSIPHOW
koHueHTpauun (0,1 H), ana 4vero 4,9032 r ABYXPOMOBOKMCIIOFO Kanusa C
MaccoBow ponen ocHoBHoro BewecTtBa (100+0,2) % wnu cTaHgapTHOro
BelwlecTBa [ABYXPOMOBOKUCIIONO Kanua Aansa TtutposaHus [CO | paspsga Ne
2215-81 unu |l paspsaga Ne 8035-24 pacTtBopsaloT B AUCTUNNMPOBAHHOW BoAE B
MepHo Kkonbe BmecTumocTblo 1 amM® M goBoasaT obbem  pacTeopa
OUCTUNANPOBAHHOM BOOW A0 METKM.

B.2 Onpepgenexne npoBogaT creaywowmm obpasom: 20 cwm® 0,1 H
pacTBopa [BYXPOMOBOKMCIIOrO Kanus, OTMepeHHble BlopeTkon, nomeLyatT B
KOHUYECKYI0 KOMBY BMECTMMOCTbIO 250 cm® ¢ mpuTepToil npobkoi, o6asnsaoT
10 cm® 30 %-ro pacteopa moauctoro kanus, 20 cm® 20 %-ro pactBopa CepHoW
KMCNOTbI, Cpasy 3akpbiBalOT konby npobkon, CMOYEHHOW PacTBOPOM MOOUCTOrO
Kanus, nepemeLlnBaloT 1 BblaepxmeatoT B TedeHne 10 mmH B TeMHoTe. lMocne
3Toro 06MbIBalOT MPOGKY AWMCTUNNMPOBaHHOW Bogow, dobasnswot 100 cmd®
OUCTUNNNPOBAHHOW BOAbI W TUTPYIOT BbIOENUBLUMACS MOL W3  OopeTku
pacTBOpPOM TuOCymnb(aTa HaTpUst OO0 M3MEHEHMUS LIBETa OKPacCKM B XKEMTbIi.
3ateM [06aBnsOT HECKONBbKO Kanemnb Kpaxmana W NpOoAoiKarT TUTPOBaHME
npu TWaTenbHOM MnepemMeluMBaHMn OO0 nepexoja CUHEW OKpacku B CBETIO-
3eneHyto. BeluncnsioT cpegHee 3HaveHre 13 Tpex onpegeneHni.

B.3 T[poBoaAT KOHTpoOnbHOe TuTpoBaHue, ans dero k 20 cwm®
ONCTUNNNPOBAHHOW BOAbI NPUBAaBRAOT BCE peakTUBbl M MPOBOASAT TUTPOBaHME
no B.2.

Mo pesynbTaTam TUTPOBAHUS pacCHUTbIBaOT KO3 dULUMEHT nonpasku K
no cpopmyne
30



P 52.04.824-2015

K:\/2—(2/1* (B.1)

roe V. — obbeM pacTBopa TuocynbgaTta HaTpusi koHueHTpauuen 0,1 H,
N3pacxodoBaHHbIN Ha TUTPOBAHUE;

V1 — obbem pacTtBOopa Tuocynbdata HaTpus koHueHTpauven 0,1 H,

M3pacxoAoBaHHbI Ha KOHTPOJSIbHOE TUTPOBAHME.
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MpunoxeHune I'
(obsazaTenbHoe)

MeToauka NpUroToBrneHust aTTeCToBaHHbIX PaCTBOPOB
¢opmanbgernga AP1-CH20, AP2-CH20 u AP3-CH20

.1 HasHa4yeHue n o6nacTb NpUMEHeHUsA

MeToauka MpUroToBIIEHMSI aTTECTOBAHHLIX PAcTBOPOB hopmanbaernga
paspaboraHa no PMI 60 wn pernameHTupyeT npoueaypy YCTaHOBIEHUSA
rpagyMpoOBOYHBIX  3aBMCMMOCTEM U KOHTPOMNSA  TOYHOCTU  pe3ynbTaToB
M3MepeHNss MaccoBOW KOHLeHTpauun dopmanbaernga oToOMETPUYECKUM

MEeTOOM.

.2 MeTponornyeckue xapakTepucTukm

MeTponoruyeckue XapaKTepUCTUKK aTTecToBaHHbIX pacTBOpOB
npuvBeaeHsl B Tabnuue IM.1.

Tabnuuyarl.1

HavmeHoBaHne XapaKTepucTmnkn 3HayeHne XapaKTepucTtukn ansa

aTTeCcToOBaHHOIo pacTteopa

AP1-CH,O | AP2-CH.O | AP3-CHO

ATTECcTOBaHHOE 3Ha4YeHe MacCOBOW KOHLEHTpaLun

dopmansaernaa, mkr/cms 1000 10 1

"paHunLbl NOrPELLHOCTM YCTAHOBIEHNS aTTECTOBAHHOTO
3HaYeHNs MaccoBOW KOHLEHTpaLuun hopMansaernaa,
(P=0,95), mkr/cm?® 15,68 0,187 0,019
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.3 TpeboBaHuA K cpeacTBaMm U3MepPEeHU, BCoMoraTesibHbIM
yCTpOMCTBaM, peakTuBamMm U matepuanam

.3.1 TpeboBaHma K  cpeactBaM  M3MEPEHMs,,  BCMOMOraTesibHbIM
YyCTPOMCTBaM NpuBeaeHbl B pasgene 5.
.3.2MNpn npuroToBreHMN aTTeCTOBaHHbIX PacTBOPOB dopManbaernga

NPUMEHSAIOTCA peakTuBbI, ykadaHHble B Tabnuue I.2.

Tabnwuuya N2 - PeaktuBbl

HanmeHoBaHve peakTuBa

O603Ha4eHne JOKyMeHTa

KBanundwukaums

dopmanbaerng, 35-40 %-n
pactBop (dopmanuH)

rOCT1625-89

Mo TY 6642-001-23164744- | Pacteop 0,05 monb/am®
2002 (0,1H) cTangapT-TUTp

HaTpusa Tnocynbedar TY 6642-001-23164744- | Pacteop 0,1 monb/am?®
Naz2S203 2002 ctaHaapT-TuTp (Naz2S203)
Kucnota conaHas FOCT 3118-77 X.M.
Kpaxman pacTtBopumbIi FOCT10163-76 u.
Hatpus rugpokeung, [OCT 4328-77 X.4.

3.3MNpn npoBegeHun  aTTectaumm  pacTBOpOB  dhopmanbaernga

NCNonb3yHTCA CneayoLlme pacTBopbl.

I.3.3.1 Voa, pactsop 0,05 mons/am

PacTtBop rotoBaT U3 ctaHgapT-Tutpa. B mepHyto konby BmectumocTbio 500
cM®  MepeHOoCAT  codepXMMOoe  OfHOW  amnynbl  Woda M O0OBOAAT
OUCTUNNIMPOBAHHOM BOAOW SO METKMN.

IM.3.3.2 T'mgpokena HaTpus, 30 %-1 (macca/obbem) pacTBop

Bagewwusaor 30,0 r rmgpokcuaga Hatpusi ¢ norpewHoctsto 0,02 T,
pacTBOPSAT B OUCTUIINIMPOBAHHOW BOAE, MEPEHOCAT B MEPHYH KOmnby

BMecTumocTbio 100 cm® 1 goBOAAT 4O METKM BOOOMW.
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I".3.3.3 PacTtBop consiHom kncnotbl 1:5 (no o6bemy)

B wmepHylo konBy BmectumocTeio 100 cm® BHocaT 40-50 cm®
ANCTUNIMPoBaHHoN Bodbl, 20 cM® KOHLEHTPUPOBAHHOW COMAHOW KUCMOTbI 1
[0BOOAT BOOOW A0 METKW.

I.3.3.4 Tuocynbdart HaTpus, pacteop 0,1 monb/am®

PactBop rotoBdaT 13 cTaHgapT-TuTpa. B mepHyo konby BMeCTUMOCTbIO
1000 cM® nepeHOCAT COAepXMMOe OAHOM ammyrbl TUoCynbMaTta HaTpus u
0O0BOOAT OO0 METKM OUCTUNNMPOBAHHOW BOAOW. TUTp TuocynbdaTa HaTpus
yCTaHaBNMBaT Mo GuxpomMaTy Kanvs B COOTBETCTBUM C NPUroxeHnem B.

.3.3.5 Kpaxman, 0,5 %-1 pactBop

BaewwmsatoTt 0,25 r kpaxmana ¢ norpewHocteto 0,01 r n pasmewmsatoT
ero B 10 cm® xonogHom aMcTunnuposaHHon Bofbl. Josoaat ao kuneHus 40 cm®
ONCTUNNNPOBAHHOW BOAbl U MOCTENEHHO BNUBAKOT B HEE B3BECb Kpaxmarna B

XonoAaHon Boge. HarpesatoT 40 NOSIHOro NPOCBETNEHUS pacTBopa.

4 lMpurotoBneHue aTTeCcTOBaHHbIX pacTBOpPOB ¢opmanbaernpa
AP1-CH:0, AP2-CH.0 n AP3-CH:0

I.4.1 MpurotoBneHue atTtecTtoBaHHoro pacteopa AP1- CH20

Ons npurotoBnenns pacteopa AP1-CH.O B MepHyto  Konby
BMmecTuMocTeio 200 cm® nepeHocsaT 0,5 cm® ucxomgHoro pacteopa 40 %-ro
pacTtBopa dopmanbaernga (cbopmanuHa), noBoadar oo METKM
ONCTUNNMPOBaHHOM BOAON. Mony4yeHHOMY pacTBOpPY MPUMMCLIBAOT MacCoBYHO
KOHLEeHTpauuio dopmanbaernaa 1 mr/cms.

[na onpegeneHnsi TOYHOW KOHLEHTpaumn 5 cm® nonyyeHHoro pacreopa
NepeHOCAT B KOHUYECKYIO KOMnBy ¢ NpUTEPTON NPoBKoi BMECTUMOCTbIO 250 cMd,
npubaensaoT 20 cm® pacteopa iWoga KoHueHTpauuein 0,05 monb/am® u no
karnam 30 %-1 pacTBOp rmapokcuaa Hatpust 40 nonyvyeHus OnegHo-XenTon

oKpacku. 3akpbiBatoT NpobKor, ocTaBnsAlT Ha 15 MUH B TEMHOM MecTe. 3aTtem
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npubaensaT 5 cm® conaHon KUcnoTsl (1:5), nepemMeLInBaloT 1 OCTaBNAT eLwé
Ha 10 MyH B TéMHOM MecTe. 3aTeM M3ObLITOK Moda TUTPYIOT PacTBOPOM
TUocyrnbgaTa HaTpus 4o GrieqHo-KENTON okpacku, AobasnsaoT 1 cm® kpaxmana
W npoJorkalT TUTpoBaHMe A0 obecuBeumBaHuWs pacTtBopa. 3a pesynbTart
TUTPOBaHWUSI MPUVHUMAKT cpeaHee w3 3-x onpegenexHuin. OQHOBPEMEHHO
NPOBOAAT KOHTPONbHOE TUTpPOBaHWE. ATTECTOBaHHOE 3HayeHWe MacCOBOW

KOHLIeHTpauum dhopmanbaersga paccumTbiBatoT no dopmyre

_(V,=V, )XC, 15,01

q) ’
Vcb

C (r.1)
roe Vi — 06bEM pacTBopa TuocynbdaTta HaTpus, NoLeaWwmnin Ha TUTPOBAHNE
KOHTPOIbHOM NPobbl, cm3;

Vp, — 06bEM pacTBOpa Trocynbdarta HaTpus, NOLeALWnNA Ha TUTPOBaHNE
pa6oyero pacteopa, cm>;

Cr — MOMnsipHas KOHLIeHTpaLWs pacTBopa TMocynbdaTa HaTpus, cms;

15,01 — KonM4ecTBo hopmanbaeriaa, skBuBaneHHoe 1 cm® MonsapHoro
pacTBopa Tuocyrnbdara HaTpus;

Vg- 06bEM pacTBopa hopmanbaeryaa, B3aTbin Ha TUTPOBaHWeE, CMS.

I.4.2 MpurotoBreHue atrecTtoBaHHoro pacteopa AP2-CH20

PacteBop AP2-CHO c¢ maccoBor KOHUeHTpauuen dopmManbaernga
10 mkr/cm® rotoBAT nyTém pasbasneHns 1 cm® pactBopa AP1-CHO B MepHoii
kon6e BMmecTumocTbio 100 cm® AUCTUNNMPOBaHHOW BOAOW. [lonyYeHHoMy
pacTBopy  MNPUMUCBLIBAIOT  MACCOBYK  KOHUEHTpauumiw  dopmanbaernga
10 mkr/cm®.

ATTecToBaHHOE 3HaudeHMe MacCOBOW KOHLeHTpauun dopmanbgernga B
pacTteope AP2-CH,O ¢ maccoBoi KoHueHTpauun 10 Mkr/cm® paccumTbiBaloT Mo
dopmyne
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C,= (r.2)

roe  Co — 3HayeHWe MacCcoBOW KOHLIEHTpaummn popmMansaernaa, npunnucaHHoe
pactBopy AP2-CH0, mkr/cm?,;

C1 - 3Ha4YeHne MaccoBON KOHLUEHTpaumm chopManbaernaa, npunucaHHoe
attectoBaHHOMYy pacTteopy AP1-CH.0, mkr/cm?;

V1 — HOMVHanbHbIN 06bEM pacTBopa C KoHUeHTpauuer C1, oTbnpaemoro
nuneTkow, cm3;

V2 — BMECTUMOCTb MEPHOW KONGbI, cM®.

.4.3 NMpurotoBneHue aTtrectoBaHHoro pacteopa AP3- CH20

PactBop AP3-CHO c¢ wmaccoBon KOHUeHTpauuen dopmManbaernga
1 mkr/cm® rotoeaT nytém pasbaenerHus 10 cm® pacteopa AP2-CH.O B mepHO
kon6e BmecTuMocTbio 100 cm® guctTunnupoBaHHoOM Boaoi. [lonyyeHHoMy
pacTBOPY NPUMMCLIBAIOT MACCOBYIO KOHLIEHTpaLmio dhopmanbaervaa 1 Mkr/cms.

ATTecToBaHHOE 3HaYeHue MacCOBOW KOHLeHTpauun dopmanbiervnga B
pactBope AP3-CH,O ¢ mMaccoBoi KOHLIEHTpaLMn 1 MKI/cM® paccUmUTLIBaOT Mo
dopmyne

Cz'Vs

C =
3 v, (r.3)

roe  Cs — 3HaueHMe MacCoBOW KOHLIEHTpaLUmMmn hopMansaernaa, npunnucaHHoe
pacteopy AP3-CH-0, mkr/cm?,

C2 - 3Ha4YeHne MaccoBON KOHLUEHTpauum chopManbaernaa, npunucaHHoe
atTectoBaHHoMy pacTBopy AP2-CH20, mkr/cm®,;

V3 — HOMVHarnbHbIN 06BbEM pacTBopa C KoHueHTpaumen Co, oTbrnpaemoro
nMneTkon, cm;

V4 — BMECTUMOCTb MEPHOM KonbBbl, cm3.
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.5 PacuyeTr npegena BO3MOXHbIX 3Ha4€HWMA MOrPELIHOCTU
NPUroToBIIEHMA aTTecTOBaHHbIX pacTtBopoB AP1-CH:0, AP2-
CH20 n AP3-CH20

[.5.1 Pacuert npegena BO3MOXHbIX 3HaYeHun NOrpeLUHOCTH
MPUroTOBMNEHNs aTTecToBaHHOro pacteopa AP1- CH2O A1, Mr/cm3, BbINOMHSAIOT

no cpopmyne

2 2 2 2
Av A
Al :C1 AV“ + _ P + ﬁ i b (I_ 4)
v, ) Ly, ) e ) Ty, ) :

roe Ci — npunucaHHoe pacTBOpy AP1-CH>O 3HadeHMe maccoBoWn
KOHLEHTpaLUumn dhopmanbaernaa, MKr/cm>;

Avc — npefenbHoe 3HAYEHWE BO3MOXHOTO OTKMOHeHWs Vi OT
HOMWHAINbHOIoO 3Ha4eHu4d, CM3;

Vi — 0BbEéM pacTtBopa TuocynbdaTa HaTpus, U3pacXxO4OBaHHOIO Ha

TUTPOBaHWE KOHTPOMNbHOrO pacTeopa, cm®;
Av, — npepenbHoe 3HayYeHMe BO3MOXHOIO OTKMOHeHus V, oT
HOMMHAIbLHOrO 3Ha4YeHus, cm®;

V, — obbem pacTtBopa Tuocynbdata HaTpusi, MU3PacXo[oBaHHOMo Ha
TUTpoBaHune paboyero pacteopa, cm;

A+ — npegen BO3MOXHbBIX 3HAYEHWU MOrPELUHOCTM MPUrOTOBIEHUS
pacTBopa T1ocyrnbdara HaTpus C MOMSAPHON KoHUeHTpaumen 0,1 monb/am3,;

C: — npwunucaHHOe pacTBOPY 3HayYeHue MOMSAPHON KOHLEeHTpauum
ThocynbaTa HaTpus, Monb/ams;

Ap — npedenbHoe 3HayeHMe BO3MOXHOro OTKMOHeHust obbema Vg OT
HOMMWHAmNbHOrO 3HaYeHus!, cm?;

V¢ — 06bem pacteopa AP1-CH20, oToGpaHHbIi nuneTkoi, cm®.
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I'Ipe,u.en BO3MOXHbIX 3Ha4YeHuNn NnorpeLHoCTn npuroToBIeHna

aTTectoBaHHoro pacteopa AP1-CH>O paBeH

0,06) (006) (00011 (0,03Y
A =1000. [ === | +] 22| 4] = 22 21558 3.
‘ (zoj (@7] [ 0.1 j (SJ MKT/CM”.

[.5.2 Pacuet npegena BO3MOXHbIX 3Ha4YeHun NorpeLHocTn

NPUroTOBMNEHNa aTTectoBaHHoro pacteopa AP2- CH20 Az, MKr/cm®, BbINOMHSIOT

2 2 2
A Av Av
A, =C | =L +| =L +]| =%
o [Clj [VlJ (sz ’ (r-5)

roe Co — npunucaHHoe pacTtBopy AP2-CH2O 3HauyeHne MaccoBoW

no cpopmyne

KOHLIeHTpaumun dpopManbaeruaa, Mkr/cm®;

A1 — norpelHocTb NpurotosneHus pacteopa AP1-CH20, mkr/cm®;

Ci — npunucanHoe pacteopy AP1-CH.O 3HaveHne wmaccoBsow
KOHLIeHTpaumun popManbaeruaa, Mkr/cm®;

Avi — npegenbHoe 3HauYeHMe BO3MOXKHOTO OTKMOHeHWs o6béma Vi oT
HOMMWHAmNbHOrO 3HaYeHus, cm3;

V1 — 06béM pacteopa AP1-CH20, oT6rpaemblit nuneTkon, cm®;

Avo. — npepenbHoe 3HadeHWe BMECTUMOCTM MEpHOW Konbbl  OT
HOMMWHAmNbLHOIO 3HAYeHUs, cm>;

V2 — HOMUHanbHast BMECTUMOCTb MEpHOi Konbbl, cm®,

I'Ipep,en BO3MOXHbIX 3HaYeHuin NnorpeLuHoCTn npuroToBneHnAa

aTTectoBaHHoro pacteopa AP2-CH->O paBeH
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2 2 2
A, =10 (15’68) + 0,01 +(0’2j =0,187 wMxr/cm’
1000 1,0 100

.5.3 Pacuert npegena BO3MOXHbIX 3HayYeHun NnorpeLIHoCcTn

NPUroTOBMNEHNs aTTecToBaHHOro pacteopa AP3-CHO Az, MKr/cM®, BbINOMHSAIOT

AY (av,Y (Av,Y
o2 (3 (3. "o

rae Cs — npunucaHHoe pacTtBopy AP3-CH2O 3HauyeHne MaccoBoW

no cpopmyne

KOHLIeHTpauUumn popmanbaeriaa, Mkr/cm®;

Az — norpeluHocTb npurotoBneHns pactesopa AP2-CH20, mkr/cm®;

C2 - npunucaHHoe pactBopy AP2-CH2O 3HayeHMe maccoBou
KOHLEHTpaLUumn hopmanbaernaa, MKr/cm>;

Avs — npepenbHoe 3HauYeHue BO3MOXHOrO OTKMOHeHUst obbéma Vi oT
HOMWHAanNbLHOrO 3HaYeHus1, cM®;

V3 — 06béM pactBopa AP2-CH20, oT6rpaembiit nuneTkon, cm?;

Avs — npegenbHoe 3HauyeHWe BMECTUMOCTU MEpHOW Komnbbl  OT

HOMMHAIBLHOrO 3HayYeHus, cm3;
V4 — HOMUHanNbHas BMECTUMOCTb MEPHON Komnbbl, cm.
Mpepen BO3MOXHbIX  3HAYeHuNn NOrpeLUHOCTK NPUroTOBIIEHNSA

atTectoBaHHoro pacteopa AP3-CH->O paBeH

2 2 2
A, =1 01871 (0004} (021" 1619 wxr/en
10 10 100
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.6 TpeboBaHMA Ge3o0MacHOCTU, OXpaHbl OKpYyXalLlien
cpeabl

TpeboBaHua Ge3onacHOCTN NpuBeAeHbl B pasaene 7.

.7 Tpe6oBaHuA Kk KBanudukaumm onepaTopos

TpeboBaHua K KBanudmkaLmm onepaTopoB NpuBeaeHsl B pasgene 8.

.8 TpeboBaHMe K ynakoBKe U MapKUpOBKe

ATTECTOBaHHble pacTBOpbl MOMeLWaT B konby c npuwnMdoBaHHOMN
npobkoin. Ha konby HaHOCAT MapKUPOBKY C yKa3aHWeM YCNOBHOIo 0603HaveHus

aTTEeCTOBAHHOIO pacTBOpa, MacCoOBOW KOHLEHTpauun cdopManbaeryga v gatbl

NPUroToBNEHNA.

.9 YcnoBusa xpaHeHusA

AtTecTtoBaHHbIN pactBop AP1-CH2O xpaHsaT B repmMeTMYHO 3aKpbITOWn
CKIISIHKE B XONoaumnbHUKe He Gonee Heaenw.
AtTecToBaHHble pacTtBopbl AP2-CH2O un AP3-CH2O wucnonb3yloT B

Te4yeHune pa6oqero OHA.
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[1] MpaBuna no TexHuke 6e3onacHOCTU MpW NPOM3BOACTBE HabGMNOAEeHUN
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aHanu3 atmocdepHoro Bo3gyxa, opmanbaerng,

atmocdepbl, oTOMETpMYeCcknin MeToq C

KntoyeBble crno.a:
MOHUTOPUHI  3arpsA3HEeHMUs

heHnnrugpasvHom
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IlucT peructpaumm nameHeHumn

Homep Homep ctpaHuubl Howmep | Moanuck Oara
naMe- n3me- 3aMe- | HOBOW | BHece- [OKy- BHece- | BBede-
HEHUS HEH- HEH- HUs1 MeHTa HUSA HYS
HOW HOM nsmeHe | (OpH) n3veHe n3me-
HUsi HUSA HeHus
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