MWHUCTEPCTBO NPUPOAHLIX PECYPCOB U 3KONOMMU POCCUNCKOW ®ELQEPALIUN

depepanbHas cnyx6a no ruapomMeTeoposiorun U MOHUTOPUHIY OKpYXaloLlein cpeabl

(Pocrugpomer)
PYKOBOOAWMNAOOKYMEHT PO
52.04.797-
2014

MACCOBAA KOHUEHTPALUA ®TOPUOA BOOOPOOA
B MPOBAX ATMOC®EPHOI'O BO3[YXA.
MeToaunka namepeHumn ¢portomeTpnu4eCKUM MeToA0M
C UCMONb30BaHUEM KCUITEHONIOBOIro OpaHXeBoro

CaHkTt-lNeTepbypr
2014



PO 52.04.797-2014 _
NMpeaucnosue

1 PABPABEOTAH ®egepanbHbiM rocygapCTBEHHbIM OOOKETHbIM y4pe-
xpeHnem «lnaBHasi reopmanyeckaa obcepsatopma nm. A..Boenkosay (PIrby
«[TO»)

2 PA3PABOTUMKWM H.WW. Bonbbepr (pykoBoauTenb paspaboTku),

A.B. CtenakoB

3 COITACOBAH:

C YnpaBneHnemMm MOHUTOPWHIa 3arpsi3HEHNsT OKpy>KatoLLen cpeabl, nonsap-
HbIX 1 Mopckux paboT (YM3A) PocrngpomeTta 09.06.2014;

¢ ®epepanbHbIM rocygapCTBEHHbIM OOIKETHBIM yupexaeHnem «HayyHo-
nponsBoacTBeHHoe o0b6beanHeHne «TandyH» (PIBY «HIMO «TandyH»)
23.05.2014

4 YTBEPXIOEH 3amectutenem Pykosogutens Pocrugpometa
10.06.2014
BBEOEH B OEVNCTBWE ¢ 1 wons 2015 r. npukasom PocrugpomeTa ot
04.09.2014 Ne 493

5 ATTECTOBAH oI'BbY «HIMO «TandyH». CBuagetenctso o6 atrecTa-
uum metoamkm (Metoga) namepenunn Ne 18.13.797/01.00305-2011/2014

6 SAPETMCTPUPOBAH ®I'BY «HIMO «TandyH» ot 25.06.2014 3a HoMe-
pom Pl 52.04.797-2014

7 BSAMEH P[] 52.04.186—89 «PykoBo4CTBO NO KOHTPOMKO 3arpA3HEHUd
aTmocepbl». Hacte 1 «3arpsasHeHne atMmocdepbl B ropogax U Opyrmx Hace-
NeHHbIX NyHKTaxy», pasgen 5 «JlabopaTopHbIn aHanu3 aTMocgepHOro Bo3ayxa
OS5 onpeferieHns YpoBHSA 3arpssHeHnay, nogpasgen 5.2 «Metoauku onpene-
NEHNsT MaCcCOBOMW KOHLIEHTpALMN HEOpraHMYeckux BeLLecTB», MNyHKT. 5.2.3.1

«PTopuna Bogopoaa: otbop Npob Ha NNIEHOUHbIN COPOEHT»



P 52.04.797-2014

CopepxaHue
1 OBNACTD NMPUMEHEHMS ... ieeeeeiiieeeeeeeii e e e e e eete s e e e e eetan s e e e eeaanseeeeenssaaaaes aaeens 1
2 HOPMATUBHDBIE COBITKM ...uuiitieeitieeeti et e et e e e et e e et e e et e e s e e ea e e st e e ernes eaeans 1
3 TepMUHbI, ONPEAENEHUSA N COKPALLEHMS ... .uueeeeeeeeeeeeiiiiiiiaaaeeeeeeeeeeennnenn e eens 3
4 TpeboBaHWS K MOKa3aTeNAM TOYHOCTU UBMEPEHMUM. ......cccvevereeeeeeariiinaees waneen, 4

5 TpeboBaHus K cpeacTBamMm N3MepeHU, BCrioMmoraTesibHbIM

YCTPONCTBAM, MaTEPUANaM U PEAKTUBAM ......ccceeeeeeeeerriinnnaneeaeeeeeeeennnenn e eens 5
6 METOL NBMEPEHMM ...ttt ettt e et e e et e e e et e e e e e e e eeen ennens 8
7 TpeboBaHus 6€e30NacHOCTN, OXpPaHbl OKPYXKAKOLLEN CPEODI.......vevvereeeees vuens 8
8 TpeboBaHus K KBANIMOUKALNMN ONEPATOPOB ....vuueererrrineeeeeeienneeesrennnnnaaes venens 9
9 TpebOoBaHMS K YCIIOBUSAM UBMEPEHMUM. ... ..ceeeereieeeeeeiiiieeeeeeeaineeeeeeannnnaaes aeneens 9
10 MNMoarotoBKa K BBIMOSTHEHUIO UBMEPEHUM ....veveneeiiiiieeeeieeeeaineeeanineaeaen cenaes 10
10.1 MpuroToBneHne pacTBOPOB N COPOEHTOB ......cvvvvvvnieeerreriinneeereennnn ceeenn 10
10.2 YcTaHoBreHne rpagynpoBOYHON XaPaAKTEPUCTUKM .cuuvevereneeeeriaees vaeen. 12
10.3 lNocTpoeHne rpagyMpPOBOYHOIO TPAMIUKA .....ueverenieeiiiieeeeiieeeeiineeee s 14
10.4 MoaroToBKka COPOLMOHHBIX TPYOOK K OTOOPY NPOOB .....ccevvvveeeeeeaiien vee, 15
10.5 MNMoaroToBKa anekTpoacnupartopa K oT6opy MPo6 ............eeveevvevvnnn venen, 16
(L0 SR oTe] o1y ] oo Lo S 17
11 MNopAROK BEIMOSTHEHNSA UBMEPEHMM. ......ceevueeeeiieeeeiieeeeaieeeeaneeeesneeeennn sennes 18
12 O6paboTKa Pe3YNIbTATOB UBMEPEHMUM. ......uueeeerineeeeiieeeeiieeeetieeeeeaneeseann cenae 19
13 OhbopMIiEHNE PESYNBTATOB UBMEPEHMM ...vuvieeeeeiiiieeeeeeeiineeeeeertnnaeenees e ens 20
14 KOHTPOMb TOYHOCTU PEIYNbTATOB UBMEPEHUM ..ceevvneeeiiiieeeiieeeeiieenennn cennes 21



P 52.04.797-2014

14.1 TpebOBaHUS K KOHTPOISTHO KAUECTBA .....uueevneirneeiieeeieeetneeenneessneesen can e 21
14.2 KoHTponb CTabunbHOCTU rpayMpOBOYHON XapaKTEPUCTUKMN......... ...... 22
14.3 OnepaTuBHbIN KOHTPOSb NOBTOPSEMOCTU Pe3ynbTaToB

N3MeEpPEHNN KOHUEHTpaunn ptopuga Bogopoaa B pacTBope......... ....... 22
14.4 OnepaTuBHbIA KOHTPOSb TOYHOCTU Pe3yNbTaToB UBMEPEHUN....... ....... 23

14.5 OnepaTuBHbIA KOHTPOSb MOBTOPSEMOCTU U TOYHOCTU
N3MEPEHNN MaCCOBOW KOHLEHTpauun dptopmaa
BOAOPOAA B FA30BBIX CMECSX ..uevueuiteineeneenetneeneeteaneeneenaesnaeneannaen cannens 23
MpunoxeHne A (obasaTenbHoe) YcTaHOBKa TUTpa pacTeBopa
consiHom kmcnoThl (3,5 monb/am®) no TetTpabopaty
HATPUIS ettt e e e et e e e e e e e e e e e e e e eaaaenn cnnens 26
MpunoxeHne b (obs3aTenbHoe) MeToanka NPUroToBEHMS
aTTeCcToOBaHHbIX PacTBOPOB (PTOpUL-NOHOB
AP -F M AP-F e 28

MpunoxeHne B (obasaTensHoe) OnpeneneHne sKBMBaNeHTHOro

COOTHOLLEHNA Mexay pabounmm pactBopamu

LMPKOHMMAA a30THOKUCIIOMO U KCUINEHOSTOBOIO

o] or=1 oK 1 (=T= o] o J PP PP 34
MpunoxeHwne I (o6a3aTenbHoe) HopmaTtmBbl A4ns npoBeaeHNs

BHYTPEHHETO KOHTPOMIS ...ieteiteetaeteeie et e e e e eeeeeneeeneeens caenens 36
MpunoxeHwne [ (pekomeHayemoe) KOHTPOsnbHble

KaPThl LUYXaPTa couiieeci e e e 38
7T 1o ] o= o o] F< ISP 42



P 52.04.797-2014

PYKOBOOAWMUN QOKYMEHT

MACCOBAA KOHLUEHTPALUUA ®TOPUOA BOOOPOLOA
B MPOBAX ATMOC®EPHOIO BO3[YXA.
MeToauka namepeHunn choTtomeTpu4YeCKUM MeTo40oM
C UCNOJNIb30OBaHMUEM KCUSIEHOJSTIOBOro OopaHXXeBoro

HaTta BBegeHusa — 2015-07-01

1 O6nacTb NnpuMeHeHuUsA

1.1 Hactosawmn pykoBoOAaLMA OOKYMEHT yCTaHaBnnBaeT METOAUKY U3-
MepeHun (ganee - MeToamMKa) MacCoBOW KOHUEHTpaumn ptopmnaa sogopona HF
B aTMoc(epHOM Bo3ayxe (POoTOMETpUYECKUM METOAOM C WCMOSb30BaHUEM
KCMINEHOMNOBOro OpaHXeBoro npu npoBedeHuM pas3oBbix 0T6opoB. [uanasoH
N3MEPEHUN Pa3oBOM MacCoOBOUW KOHLUEHTpaunn ptopmnaa sogopoga ot 0,002 go
0,2 mr/m® npu o6beme npobbl Bozayxa 60 am®.

1.2 Hactosdwas metoamka npegHasHavyeHa Ans BbINOMHEHNS U3Mepe-

HUA NPU MOHUTOPUHre 3arpAa3HeHns aTtMocdepHoro Bo3ayxa.

2 HopmaTuBHbIE CCbISIKN

2.1 B HacToswweM pyKoBOAALLEM LOKYMEHTE MCMONb30BaHbl HOPMAaTUB-
Hbl€ CCbIfIKN Ha criefyLwme HopMaTUBHbIE JOKYMEHTbI:

FOCT 12.0.004-90 Cuctema crangaptoB 6esonacHoctn Tpyaa. OpraHu-
3auns obyyeHmns 6esonacHocTu Tpyaa. Obume nonoxeHms

FOCT 12.1.004-91 Cuctema ctaHgapToB 6e3onacHocTu Tpyaa. [loxap-

Has 6e3onacHocTb. Obwune TpeboBaHmA
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FOCT 12.1.005-88 Cucrema ctaHgaptoB 6e3onacHoctn Tpyda. Obwme
CaHuUTapHo-rMrmeHnyeckme TpeboBaHus K BO3ayxy paboyen 30HbI

FOCT 12.1.007-76 Cuctema ctaHgaptoB 6e3onacHoCcTu Tpyaa. BpeaHble
BewlecTBa. Knaccudukaums n odbwme tpeboBaHus

FOCT 12.4.009-83 Cuctema craHgapTtoB 6esonacHoctn Tpyga. lNoxap-
Hasa TexXHMKa ans 3awuTtbl 6e3onacHocTn obbekToB. OCHOBHbIE BUAbLI. Pa3me-
LLieHWe 1 obcnyxmBaHue

FOCT 17.2.3.01-86 OxpaHa npupogbl. ATmocdepa. lNpaBuna KoHTpons
KayecTBa BO3ayxa HaceneHHbIX MyHKTOB

FOCT 17.2.4.02-81 OxpaHa npupogbl. ATMocdepa. ObLwmne TpeboBaHUs K
MeTogaM onpeaeneHuns 3arpsa3HeHNs BELLLECTB

NOCT P 12.1.019-2009 Cwuctema cTtaHgapTtoB ©OesonacHoCcTM TpyAaa.
nekrtpobesonacHocTb. ObLwme TpeboBaHMA N HOMeEHKNATypa BUAOB 3aLMThbl

FOCT P UCO 5725-2-2009 ToyHOCTb (MpaBuibHOCTb U NPELM3UOHHOCTDL)
MEeTOO0B M pe3yrnbTaToB namepeHunin. Yactb 2. OCHOBHOW MeTO[, onpeneneHus
MOBTOPSAEMOCTU N BOCMPON3BOANMOCTM CTaHO4APTHOrO MeToAa M3MepPEHNI

FOCT P UCO 5725-6-2002 To4vHOCTb (NpaBUfbHOCTL U MNPELn3NOH-
HOCTb) MEeTOLOB W pe3ynbTaToB UaMepeHun. Yactb 6. Mcnonb3oBaHue 3Hade-
HWA TOYHOCTU Ha NpaKTUKe

PMI™ 60-2003 'CW. Cmecun aTtTectoBaHHble. Obuwme TpeboBaHus K pas-
paboTke

PMI™ 76-2004 TCW. BHYTpeHHUIN KOHTPOSIb KavyecTBa pes3ynbTaToB KOMu-
4EeCTBEHHOro XMMNYECKOro aHanunsa

'H 2.1.6.1338-03 lNpenenbHo gonyctumble KoHueHTpauuun (MOK) 3arpss-

HALWKMX BELWECTB B aTMOCCbepHOM BO34YyXe HaCeJ1IeHHbIX MECT.

M pnmMmedvyaHMNe— CcbInkn Ha ocTanbHble HOpMaTuBHbIE OOKYMEHTbI NpUBEOEHbI B

pasgenax 5, b.3 (lMpunoxexns bB).
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3 TepMuHbI, onpeaeneHUsa U CoKpaLieHus

3.1 B HacTosdweM pyKoBOAALWEM [OOKYMEHTE MNPUMEHEHbI cregylouime
TEPMUHbI C COOTBETCTBYIOLMMU onpeaeneHNaMu:

3.1.1 pasoBas KoHUeHTpauusa: KoHUueHTpauma npmmecn B atMmocdepe,
onpeaensemas B npobe, otobpaHHoM B Te4eHue BpemeHn ot 20 ao 30 MuH.

3.1.2 cpegHecyTO4YHasa KoHUeHTpauma: KoHueHTpauus, namepeHHas B
npobe BoO3ayxa, OTOGpPaHHOW HEMPEPLIBHO UMW OUCKPETHO ABeHaauaTb pas B
1 CyT Yepes paBHble NPOMEXYTKN BPEMEHU B OOHY U Ty XXe cOpbLMOHHYI0 Tpyb-
Ky.

3.1.3 cpegHemMecsAYHas KOHUeHTpauua: KoHueHTpauns npumecu, onpe-
aensiemasi Kak cpegHee apumeTnyeckoe 3HadeHMe BCEX PasoBbIX UMK cpea-
HEeCYTOYHbIX KOHLUEHTpaUnKn, Nofly4eHHbIX B Te4eHne Mecsua.

3.1.4 cpepHerogoBasa KOoHuUeHTpauua: KoHUeHTpaumns npumecu, onpe-
aensiemasi Kak cpegHee apudmeTnyeckoe 3HayeHue pasoBbIX UMK cpeaHecy-
TOYHbIX KOHLIEHTpaLUMI, NONyYEeHHbIX B TEYEHNE roaa.

3.2 B HacTtodwem pykoBogsLleM OOKYMEHTe BBeAEHbl U MNMPUMEHEHbI
crefyroLlimne CokpalleHus:

Thb - TexHuka 6e3onacHoCTy;

MOK - npegensHO oONYyCTUMbIE KOHLIEHTpAUMK;

["CO - rocygapCTBEHHbIN CTaHOAPTHbIN obpasel;

Y. - YACTbIW;

X.4. - XMAMUYECKN YNCTbIN;

y.d.a. - YACTbIV A9 aHanm3a;

€.0.M. - eAuHNLAa ONTUYECKOW MIOTHOCTMW.
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4 TpeboBaHUA K NoKa3aTesniiM TOYHOCTU U3MEepPEeHUNn

4.1 HopmaTtumeHble TpeboBaHMs K MeTo4aM onpeaeneHns 3arpssHsoLwmx
BellecTB B atmMocdepHoM Bo3ayxe yctaHoBneHbl B FTOCT 17.2.4.02. lNorpeLwu-
HoCTb Metoga B cootBeTcTBUM ¢ [TOCT 17.2.4.02 He [ormkHa npeBbiaTb
25 % BO BceM AmanasoHe U3MepsaeMblX KOHUEeHTpaunn n obecnevmBaTtb name-
peHne C yKasaHHOW MOrpeLLUHOCTbI KOHUEHTpaLMN 3arpsasHsoLLero BeLlecTsa
B npegenax senuyumH ot 0,8 go 10 MNAK.

[MpaBuna KOHTpoONsa kayecTBa Bo3ayxa yctaHosreHbl B [OCT 17.2.3.01,
roe yCTaHoBMEHbl YETbIpe NporpaMmMbl Ha CTaUMOHAPHLIX MNOCTax: NofiHasd, He-
nosiHas, cokpalleHHasa, CyToYHas.

HacTtoswaa metoguka namepeHun npefHasHayeHa Ons nosiydeHust UH-
dopmaunmn No NonHoOM nporpamme HabnoaeHUN 0 Pa3oBbIX U CPEeAHECYTOUHbIX
KOHLeHTpaumax otopuaa sogopoaa.

4.2 B cootBetctBUM ¢ 'H 2.1.6.1338 makcumanbHas pasoBasd npenesibHo
[ONYyCTMMas KOHUEeHTpaums dtopuaa Bogopoaa pasHa 0,02 mr/m°, cpenHecy-
TouYHasi kKoHUeHTpauus coctasnsieT 0,005 Mr/m>,

4.3 Hactosiwas metoauka obecnevmBaeT nonyyvyeHne pesynbTatoB U3Mme-
PEHMN C NOrPeLIHOCTAMU, He NpeBbIWakLLMMMN 3HAYEHUW, NpMBeAeHHbIX B Tab-

nvue 1.
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Tab6nwuuyal-[OduanasoH namepeHun, 3Ha4eHUs rnokasaTtenen Kadectsa (KonmyecTBeHHas

OLEHKa) MOBTOPSIEMOCTM, BOCMNPOWU3BOAUMOCTM, TOYHOCTM METOAUKU WU3MepeHun dTopuaa

BOOOpOAA
[OnanasoH | lNokasaTtenb no- Mpegen no- lNokasartenb Mpenen Boc- lMokasartenb
namepe- BTOPSIEMOCTU BTOPSEMOCTH BOCMNPOU3BO- npoun3BOANMO- TOYHOCTU
HUIA, (cpenHee kBag- |  4ns AByX pe- OMMOCTU CTUCTU ANns (rpaHuLbl,
mr/m® paTtuyeckoe 3ynbTaToB Na- (cpegHee OBYX pe3ynbTa- B KOTOPbIX

OTKITOHEHME pannenbHbIX KBagpaTu- TOB naparn- NorpeLLuHoCTb
pesynbTaToB onpeaeneHnin yeckoe oT- NenbHbIX pesynbTaToB

€NHUYHOro r, % KNOHeHne pe- onpeaeneHun N3MEPEHWNA,

aHanusa nony- 3ynbTaToB R, % nonyYeHHbIX

YEHHbIX €MHNYHOro no MeToauke,

no metoauke aHanusa nony- HaxoauTcs ¢
B YCIOBUAX NO- YEHHbIX MO Me- NPUHATON Be-
BTOPSIEMOCTH) ToOuke B POSITHOCTbO

o, % YCrOBUAX P=0,95)
BOCMNPOU3BO- + 8, %
ANMOCTH)
Or, %
OT1 0,002 7 20 11,5 31 23
no 0,2

5 TpeboBaHuA K cpeacTBaM U3MepeHUn, BCnomMmoratesnbHbIM
ycTpoucTBam, Matepuariam u peaktupam

5.1 lpw BLINONHEHUN U3MEPEHNN NPUMEHSAIOT CPeaCTBa U3MEPEHUN, YKa-

3aHHble B Tabnuue 2.

Tabnuuya 2
HanmeHoBaHue cpeacTs O6o3HaveHne MeTpornoruyeckue
n3mepeHus OOKYMEHTa XapaKTepuUCTUKN
Becbl Bbicokoro (llI) knacca FOCT P 53228-2008 Hanbonbwunn npegen  B3Be-

TOYHOCTH

wnBaHus 220 r OUCKPETHOCTbIO
0,1 mr

Becbl cpegHero (l1l) knac-
ca TOYHOCTU

FOCT P 53228-2008

Hanbonbwun npepen  B3Be-
wmBaHusa 510 r ANCKPETHOCTbLIO
0,1 mr

CekyHoomep MexaHuye-

CKUM

TY 25-1894.003-90

COCp-26-010

TepmomeTp nabopaTopHbIN
LWKanbHbIA TUN TJ1-2

TY 25-2021.003-88

Mpenensl ot 0 °C go 55 °C, ue-
Ha genenusa 1°C




P 52.04.797-2014

OkoH4yaHue mabnuubi 2

HanmeHoBaHue cpeacrts
n3mepeHna

O6o3HayeHne
OOKyMeHTa

MeTtponorunyeckne
XapaKTEPUCTUKN

DOTOINEKTPOKONTIOPUMETP
Tnna FOHNKO-1201

TY 3-3.2164-89

lNpepensl norpewHocTn Mo Ko-
apuuneHTy nponyckaHus
+ 1 % npwu anvHe BonHbl 540 HM

OnekTpoacnupatop Mo-

TY 4213-004.733 327-21-

Mpegen OCHOBHOM OTHOCUTESb-

aenb YOIB 4- 40 2005 HOW MOrpewHocTn obbema oTo-
nnn npoun3BoauTErb 6paHHOM Npobbl + 5 %

mogenb OlM-412TL| 3A0 «OnTtek»

CyeTunk rasa guacdppar- "ocynapcTBeHHbIN Mpepenbl  gonyckaemon  no-

MeHHbIM TN BKG(1,6)

peecTtp Ne 7188-95

rpewHoctn + 3 %

Konbbl MepHble wucnosnHe-
HUSA 2, KNnacc TOYHOCTU 2

FOCT 1770-74

BmecTmocTb 50 cM° — 2 LWT.;
BmecTMMocTb 100 cm® — 10 wrT.;
BMecTMMocTb 1000 cm® — 1 wrT.

MuneTkn rpagynpoBaHHbIE
ncnonHeHnsa 1, knacc Tou-
HOCTK 2

MOCT 29227-91

BmecTumoctb 1 cm® — 2 wWwiT.;
BMECTUMOCTb 2 CM° — 2 WT.;
BMECTUMOCTb 5 cM° — 2 WIT;
BMecTuMocTb 10 cm® — 1 wr.

bropeTkn ucnonHenusa 3,
Knacc TOYHOCTU 2

OCT 29251-91

BmectumocTb 25 cm® c LeHou
pnenenust 0,1 cm® — 2 w.

LinnnHapbl ncnonHeHus 1

roCT 1770-77

BmecTmmocTb 100 cm® — 1 wr.;
BMecTUMOCTb 250 cm® -1 wiT.

["locynapCTBEHHbLIN CTaH-
AapTHein  obpasey (FCO)
cocTtaBa BOOHOIO pacTBO-
pa pTopua MOHOB C Mac-
COBOW KOHLEHTpauuen

1 r/gm®

rCO 7188-95

Mpepensl  gonyckaemown
rpewHoctu (npu P = 0,95)
+1%

no-

MpunmedaHwne — [onyckaeTcs NpMMeHeHne CpeacTB U3MepeHus Opyroro Tmna,
obecneunBaoLnx HeOOGXOANMYIO TOYHOCTb U3MEPEHNNA.

5.2 [pwu BLINOAHEHUU N3MEPEHUN NPUMEHSAIOT BCNOMOraTesbHble YCTPOn-

CTBa, YKa3aHHble B Tabnuue 3.

Tabnuya 3
HanmeHoBaHune Ob6o3Ha4veHne Xapaktepuctuka
BCNomMoraTesibHoro OOKyMeHTa BCNOMOraTeflbHOro
yCTpOncTBa yCTpOWUCTBA
MnuTka anekTpuyeckas - BoiToBas

XonogunbHUK

- BeiToBOW, Ntoboro Tuna

dunbTpoaepxkaTenu ans
dunbTpoB AGA-B-10
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OkoHyaHue mabnuubi 3

HanmeHoBaHuve O6o3HayeHune XapaktepucTtuka
BCMOMOraTenbHbIro AOKYMeHTa BCMOMOraTenbHOro
yCTpoOucCTBa yCTPOMCTBA
CrakaHbl Tun B ncnonHe- FOCT 25336-82 BmectumocTb 600 cm® — 1 wr.;
Hust TXC BMecTuMocTb 1000 cm® —
2 Wr.

Cop6unoHHble Tpybkm TY 25-1110.039-82 -
CT212

5.3 lpu BbLINOMHEHUU N3MEPEHUN NUCMONbL3YIOT MaTepuarsl, ykasaHHbIE B

Tabnuue 4.
Tabnuuya 4
HanmeHoBaHue matepuana O6o3HaueHune XapakTepucTtuka maTepuana
OOKYMeHTa
baTtuct 6enbin - -
Tpy6bka NONUXNopBUHKUITO- FOCT 5496-78 OnameTtp 6 Mm
Bas
Ounbtpbl ADGA-BIM-10 TY 95.743-80 -
dunbTpoBanbHas Gymara - -

5.4 [Mpw BbINOSTHEHNN N3MEPEHMUI UCMONb3YIOT PEaKTUBbLI, YKadaHHble B

Tabnuue 5.
Tadbnuya b
HanmeHoBaHne peaktmBa O6o3HaveHne KBanudukauns
OOKYMeHTa
MuuepuvH OCT 6259-75 y.g.a.
Kanuin yrnekucnbin FOCT 4143-78 X.\.
Kucnota consHas FOCT 3118-77 p = 1,19 r/em?; xu.
KcuneHonoBbIn opaHXeBbin TY 6-09-1509-78 «MHOMKaTopY», 4Y.4.a.
LnpkoHun Hutpat TY 6-09-1406-76 y.a.a.
MeTnnoBbIN OpaHXXeBbI TY 6-09-5171-84 «MHOMKaTop»
Hatpusa tetpabopat FOCT 4199-76 X.4.
Hatpua dptopua FOCT 4463-76 y.0.a. UnNn .
CnupT aTMNOBLIN MOCT P 51652-2000 He meHee 96%
MpwumedyaHne - [onyckaeTcs UCNOMb30BaHNE PEaKTMBOB, U3rOTOBIIEH-
HbIX NO APYro HOPMAaTUBHO-TEXHUYECKOW JOKYMEHTALMMK, B TOM YMCIE MMMNOPTHbIX,
C KBanudmkaumemn He HUxe, ykasaHHon B 5.4.




P 52.04.797-2014

6 MeToq uamepeHum

6.1 MeToa ocHOBaH Ha ynaBnuBaHuM dTOpMAa BoJopoAda M3 BO3ayxa
NNEeHOYHbIM XeMOoCopOeHTOM Ha ocHOBe kapboHaTa Kanus u poToMeTPUYECKOM
onpegernieHun ero Macchl rno ocrnabrieHno PTopua-MoHamMm OKpacku KoMsiekca
LIMPKOHNA C KCUIEHOMNO0BbIM OpaHXeBbiM o [1].

6.2 MewaroLlee BNUaHME aspo3onen pTopmaos YCTPAHAKT NPU NMOMOLLMU
dunbTpoB ADPA-B-10 nnn narotoBneHHbix n3 tkaHn Orr-15. Mapraneu, xene-
30, XPOM, HUKENb, Medb, Kanbumn (B konuyectese go 0,4 mMr B aHanmMsanpyemom
obbeme) n anoMuHumM (B konudectee o 0,15 mMr B aHanmsanpyemom obbeme)

He MewatoT onpegenexHuio [2], [3].

7 TpeboBaHus 6e30NacHOCTU, OXpaHbl OKpYXaklLlien cpeabl

7.1 Npwn BbINOSTHEHMN N3MEPEHUN MACCOBOW KOHLEHTpaumn gotopuaa BO-
aopoaa B npobe atMocepHOro Bosayxa Heobxoanmo cobntogaTb npasusia no
TexHuke 6esonacHoctu (Th) Ha ceTn HabnogeHun Pocrugpometa [4], a Takke:

— Tb npwn pabote ¢ xumunyeckmmm peaktnsamm no NOCT 12.1.007;

— anekTpobesonacHoCTM nNpu paboTe C 3neKkTpoycTaHOBKamMu Mo
FOCT P 12.1.019.

7.2 lomelleHne OOMKHO COOTBETCTBOBATbL TPeOOBaHUAM NoXXapHon b6es-
onacHoctn no NOCT 12.1.004 n 6biTb obecneyeHo cpeacTBamMu MNOXapo-
TyweHna no NOCT 12.4.0009.

7.3 CopepaHne ucnonb3yemblx BpeOHbIX BELLECTB B Bo3gyxe pabouyen
30Hbl HE [OOJPKHO MpEBbIWATbL YCTAHOBIIEHHbLIX NPeaeribHO OOMNYyCTUMbIX KOH-
ueHTpaumn no NOCT 12.1.005.
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7.4 OpraHusauynto obyyeHns paboTHMKOB ©Oe3onacHOCTU Tpyda OcCy-
wectenatb no FOCT 12.0.004.

8 TpeboBaHuA K KBanucpunkaumm onepaTopoB

8.1 K BbINOMHEHUIO U3MepPeHnn n obpaboTke Ux pesynbTaToB AOMyCKatoT-
C4 nuua co cpeaHum npogeccmoHanbHbiM 0bpa3oBaHMEM U cTaxeM paboTbl B
nabopaTopun He MeHee roga, OCBOMBLUME HACTOSILLYIO METOAMKY.

8.2 Onepatop, 3aHnmMaroLmmcs otbopom Npob, 4OSMKEH YMETb NpaBuIibHO
No4COEANHUTL MOrNOTUTENBHOE YCTPONCTBO (COPOLMOHHYIO TPYOKY Mnn cucrte-
MYy COPOUMOHHBIX TPYOOK COrnacHoO HacTosWwen MeTOAMUKE) K anekTpoacnupa-
TOpY, YCTAHOBUTb NOKa3aHWUsl poTaMeTpa Ha BENUYMHe pacxoga Bo3gyxa, pe-
KOMEeHOYyeMOW HaCcTosAWEN METOOMKOW, N CHATb MOKa3aHWsA cYeTyMKa B Hadarne
N B KOHLIe oTOOpa.

8.3 Onepatop, npoBoAALMA aHann3 oTobpaHHbIX Npob, AOMKEH yCTaHO-
BUTb FPadynpOBOYHYIO XapakKTEPUCTUKY U MPOBECTU N3MEPEHUS B Tpex npobdax
KOHTPONbHOIO pacTBopa C 3a4aHHbIMM KOHLUEHTPpauMamMm bTopua-moHOB.

8.4 Ecnu pesynbTaThl, NONy4YeHHbIE onepaTopomM, 6yayT COOTBETCTBOBATL
HopMaTmMBaMm, U3NOXEHHbIM B pasgene 14, onepatop MoXeT ObiTb JOMYLUEH K

npoeegeHNo aHanumsaa.

9 TpeboBaHUSA K YCNOBUAM U3MEPEHNUN

9.1 MNpun BbLINOSTHEHUN U3MEPEHUN B XMMWUYECKOW nabopaTopumn OOSMKHbI

ObITb COOMIOAEHbLI Creayowme YCnoBus:

- TEMMEPATYPA BOSAYXA. . ..cvvneeeneeeeeennennns, oT 15 °C o 30 °C;

- aTMOCEPHOE AABIIEHNE .......vveenenannnn. ot 840 go 1067 rlMa;
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(o1 630 go 800 mm pT.CT.);
- OTHOCUTENbHAsA BNaXXHOCTb BO3ayXxa.......... He 6onee 80 % npu 25 °C.
9.2 Ot6op nNpod aTmocdepHOro Bo3ayxa OCYLECTBASETCA Npu cregyto-
LLMX ero napameTpax B NOMELLEHNM NocTa HabnaeHUS:
- TEMNEPATYPa BOSAYXA......ccvneeenerennannnnn, oT 5°C go 40 °C;
- aTMOCIEPHOE OABNEHUE........ceeeeneenannnn.. o1 840 po 1067 rMa;
(o1 630 oo 800 mm pT.CT.);
- OTHOCUTENbHAA BNaXXHOCTb BO34yXa ......... He 6onee 90 %.
9.3 Ot6op Npob B NOSEBBLIX YCNOBUSAX BO3MOXEH MpU TemnepaTtype BO3-
nyxa ot 0 °C no 40 °C.
9.4 JnekTtponutaHuMe MNpu BbIMNOSIHEHUM U3MEPEHU B nabdbopartopum wn

npoBeaeHun otbopa npob - yactota 50 'y, HanpsikeHne (220 + 10) B.

10 NoaroToBKa K BbIMNOJIHEHUIO U3MEPEHUN

10.1 MNMpurotoBrieHne pacTBOPOB U PEaKTUBOB

10.1.1 PactBop Onst obpaboTkm COPOLMOHHBIX TPYOOK roTOBAT MNyTeM
pactBopeHna 1,5 1 K,CO3; B 42 cm® AVUCTUNNNMPOBaAHHOM BoAdbl U Ao6aBneHnem
7,5 cm® rmnuepuHa. PacTBop TLaTenbHO nepeMeLLnBaloT.

10.1.2 PacTtBOp COMSAHOM KUCNOTbI (COOTHOWweEHMe 1:1) roTOBAT U3 KOH-
LEHTPUPOBAHHOW CONMSIHOW KUCNOTbl, ¢ gobaBrneHnem paBHOro obbema au-
CTUNNIMPOBAHHOM BOAbI.

10.1.3 [ns npuMroToBNeHns1 pactBopa COMNAHOM KUCMOTbl KOHLEHTpaumnen
(3,50 + 0,05) monb/am® BHocsAT 305 cm® KOHLEHTPUPOBAHHOW COSITHOW KMUCIOThI
(p = 1,19 rlcm®) B MepHyto konby BMecTMMOCTbIO 1 AM®, goBoaaT obbem Ao

METKN OUCTUNNUPOBAHHOW BOLOW U TLATENbHO nepemMewwmBatoT. TOYHbIN TUTP

10
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NPUroTOBNEHHOW CONAHON KACMNOThI yCTaHaBNMBaloT No TeTpaboparty HaTpusa B
COOTBETCTBUM C NpuUnoxeHnem A.

10.1.4 PacTtBOp UMPKOHMMNA a30THOKUCIIOro roTOBAT NyTeM pacTBOPEHUS
0,080 r ZrO(NO3),*2H,O0 B 1 am®  consHOM  KMCHOTHI KOHLEHTpaumen
3,50 Monb/am®. PacTBop yCTOMYMB B TeueHue 6 MecsLeB.

10.1.5 [Onsa npurotosnenust 0,2 % pacTBopa KCUIEHONIOBOIro OpaHXeBoro
0,200 r KCMNEeHOoNoBOro OpPaHXXeBOro BHOCAT B MEpPHYH Konby BMeCTUMOCTbHO
100 cm® 1 OOBOAST AMCTUNMMPOBAHHON BOAOW A0 MeTKu. PacTBop ycTonumBs
Npwn XpaHeEHUN B XONOAUITbHUKE He Boniee Hedenw.

10.1.6 PacTtBop KCMNeHONOBOro opaHxeBoro KoHueHTtpaumen 0,02 % ro-
TOBSIT HenocpeacTBeHHO nepen aHanmsom. Ans atoro 10 cm® 0,2 % pacTBopa
MHOMKaTOpa BHOCAT B MepHyto konby obbemom 100 cM® 1 OOBOASAT AUCTUMNU-
pOBaHHOM BOAOW A0 METKN.

10.1.7 BogHbln pacTBOp METUNOBOro opaHXeBoro KoHueHTpaunen 0,1 %
roToBAT nyTem pacteopenust 0,100 r meTunosoro opaHxesoro B 100 cm® au-
CTUNNNPOBAHHOW BOAbI.

10.1.8 NcxogHbIn pacTtBop oTopuaa HaTpusa 4SS rpagympoBKUM C Macco-
BOV KOHLeHTpauuen dtopua-moHos 100 mkr/cM® roToBaT nyTem pasbaBneHms
10 cm® FCO ¢ maccoBoii koHueHTpauven 1 r/am® B MepHol konbe BMeCTUMO-

cTbio 100 cm®. PacTBop XpaHSAT B MONMITUNEHOBO Nocye.

MpumedaHwne—B cnyyae otcytctBua ICO aTTecTtoBaHHble pacTBOPbLI FOTOBAT

13 ptopnaa HaTpus B COOTBETCTBUM C MPUNOXKEHUEM b.

10.1.9 Pabouun pacteBop AnNsa rpagyvpoBKM C MacCOBOW KOHLUEHTpauuen
10 mkr/cm® nony4atoT pasbaBneHnem ncxogHoro pacteopa B 10 pas. PacTeop

rOTOBAT nepen ynotpebneHnem.

11
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10.2 YcTaHOBNEeHMe rpaayMpoBOYHON XapaKTepUCTUKN

10.2.1 ['pagynpoOBOYHYIO XapaKTEPUCTUKY, BblpaXkaroLlyto 3aBUCUMOCTb
ONTMYECKOM MNSIOTHOCTU OT Macchbl (PTOPUO-UOHOB B Xuakon npobe obvemom
5 cm®, ycTaHaBnMBAKOT NO pacTBOpaM AMS rPagyMpOBKW, MPUrOTOBIEHHLIM B
natn cepuax. Kaxayro cepuio, COCTOSLLYI0 U3 OEeBATM pacTBOPOB 4SS rpagyu-
POBKW, FOTOBAT M3 CBEXENPUrotoBneHHoro pabodero pacteopa no 10.1.9 B
MepHbIX konbax BMecTuMocTbio 100 cm®. [Inst aToro B kaxayto Konby BHOCST OT
30 go 50 cm® gucTunnuposaHHON Boapl, 4 cM® pacTBopa Ans obpaboTku copb-
UMOHHbIX Tpybok no 10.1.1, pabounn pacteBop cornacHo Tabnuue 6, goBoaAT
YpOBEHb pacTBopa AUCTUNNMPOBAHHOW BOLOW OO METKM U TwaTenbHOo nepe-
MewmBatoT. [na npuUroToBrneHNs HyneBoro pacteopa B KOnby BMECTMMOCTbHO
100 cm® BHocaT 4 cm® pacTBopa Anst 06paboTku COpBLMOHHBIX TPYBOK M A0BO-

AST YPOBEHb pacTBopa ANCTUNNIMPOBaHHON BOAOW A0 METKM.

Tabnuuya 6 —PactBopbl bTOpraa HaTpPUA ANs YCTAHOBEHMSA rpagyMpOBOYHOM

XapakTepucTunkm
Homep pacTteopa 1 2 3 4 5 6 7 8 9
Ob6bem paboyero pac-
TBOpa NaF,
(c=10 mkr/cm®), cm® 0,25 | 0,50 | 1,00 | 2,00 | 4,00 | 8,00 | 12,00 | 16,00 | 20,00

Macca pTopng-noHoB
B 5 cm® pactBopa, mkr | 0,125 | 0,25 | 0,50 | 1,00 | 2,00 | 4,00 | 6,00 | 8,0 | 10,0

10.2.2 [Ona yctaHoBeHUA rpagynMpoBOYHON XapaKTEepPUCTUKN B OTAOErb-
Hble Npobupkn oTbupaloT no 5 cm® kaxagoro pacTeopa Anst rpadyMpoBKW, a
Takke HyneBoro pacTteopa. B kaxayio npobupky npunueatoT no 1,6 cm® pac-
TBOpa a30THOKMUCNOro unpkoHuna no 10.1.4, TwaTtensHO nepemMeLwmBaloT U Bbl-
aepxueatoT pacteop 30 MmnH. 3aTeM BO BCe Npobbl, BKIIOYas HyneByto, Npuu-

BatoT no 1,6 cm® 0,02 %-Horo pacTBopa KCUMEHOoBoro opaxxesoro no 10.1.6

12
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M CHOBa TLIATENbHO MepeMeluMBatoT coaepxumoe npobupok. Yepes 5 MuH
onpeaensT ONTUYECKYH MIOTHOCTbL PacTBOPOB NPWU ANUHE BOMHbI 540 HM B

KtoBETaX C TOSILLMHOM CIIOA 2 CM NO OTHOLLEHWIO K AUCTUIIIMPOBAHHON BOJE.

MpunmeyaHwue-—Ilpn cmeHe NapTUNA LUPKOHUITA a30THOKUCIIONO U KCUIMEHOSTOBOIo
OpaHXeBOro HeEO6XOAMMO YCTAaHOBUTL COOTHOLLEHNE MEXAY KOHLEeHTpaunsmmn paboymx pac-
TBOPOB 3TUX peaKTBOB B COOTBETCTBUU C NPUNOXKXEeHNEM B.

10.2.3 B cBA3n ¢ Tem, 4YTO C yBeNnuYeHneM coaepxaHna ptopmua-moHoB B
rpagynpoBOYHbIX pacTBopax Habntgaetcs ocrnabneHne oKpacku, ONTUYECKYHO
MNMOTHOCTb, COOTBETCTBYIOLLYIO TOYKE LUKamnbl, HAXOOAT MO Pa3HOCTU onTu4e-
CKOW MMOTHOCTW HYIEeBOro U rpagympoBoYHoro pacteopos (Do-Dyp. ). N'pagympo-
BOYHYIO XapaKTEepUCTUKY yCTaHaBNUBAKOT MO AEBATU TOYKaM, Ha OCHOBaHWUU
cpeaHuX apumMeTnYecKux 3Ha4YeHUn pes3ynbTaToB U3MEPEeHUn 13 NATn cepumn
pacTBOPOB AN1A rPagyNpPOBKN KaXO0M KOHUEHTpaumn.

B kavecTtBe pesynbTaTtoB HabnwogeHUA NPU NOCTPOEHUN rpagynpOBOYHO-
ro rpadpuka Mcnonb3yT BeNUYUHBI, onpeaendemMble Kak pasHOCTb BENMUYUH On-
TMYECKOM NNOTHOCTM HYNEBOro pacTBopa 1 pacTBopa ANs rpagynpoBKu.

[Mprmep 3anucy gaHHbIX U3MEPEHUS ONTUYECKOW NITIOTHOCTU NS rpagyu-

POBKM NpuBOAUTCS B Tabnuue 7.

Tabnwuuya 7-Pe3ynbtatel MI3MEpPEHUIA ONTUYECKOW MAOTHOCTM PacTBOPOB AN rpagyu-

pOBKU
Homep pacteopa Macca dtopna | OnTnyeckas NOTHOCTbL PAaCTBOPOB 4115 rPpagyvpOBKM
O5Ns rpagyvpoBKU MOHOB B egnHn4Hoe namepenne (i=1,...,5) cpefHee
() 5 cm® pacTBopa 1 2 3 4 5 3Ha4vyeHue
ANns rpagyvpos- 5
KW, MKI !
0 O DO,l D015 50
1 0,125 D1’1 D1’5 5
2 0,250 D,1 D,s !
3 0,500 D31 Dss
4 1,00 Da1 Dus
5 2,00 Ds1 Dss
6 4,00 D611 D6y5
7 6,00 D711 D715
8 8,00 Dsg1 Dss o
9 10,0 Dg’l Dg’5 D 9

13
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10.2.4 PesynbTatbl U3MEPEHUN ONTUYECKOW MISIOTHOCTWU KaXaoro u3 pac-

TBOPOB MNPU3HAKT NnpuemMmnembiMn, ecrnim OHM yaoBJI1IETBOPAKOT yCI1OBUKO

Dune D 1001, (1)

roe Dimax W Di min — MA@KCManbHoe 1 MMHMUMaribHoe 3Ha4YyeHue ONTUYECKOW NIOT-

HOCTM i-ro pacTBopa;

Di- cpeaHee 3Ha4YeHne onNTUYEeCKOM MIOTHOCTH i-ro pacTBopa;

i — HOMep pacTBopa Ans rpagynpoBKu;

r»* — npegen NoBTOPSIEMOCTU Pe3ynbTaTtoB U3MEPEHUN ONTUYECKON MNo-
HOCTW pacTBopa (cooTBeTCTBYET BeposTHocTn P = 0,95), %. [ns yicna name-

peHuin n = 5 npeaen noBTopsseMocTh r's = 19 % (cm. npunoxexue IN).

10.3 NMocTpoeHue rpagynpoBoOYHOro rpacdmka

10.3.1 B kayecTBe aHanuTU4yeckoro curHana Y npu nocTpoeHun rpagyv-
POBOYHOr0 rpadguka MCNonb3ylT BENUYUHLI, ONpeaensieMble Kak pasHOCTb
cpeaHNX 3Ha4YeHMn ONMTUYECKOM MNIOTHOCTU HYNEBOro pacTtBopa M pacTBOPOB

AN rpagyvpoBKu
Y, = Do— Di, @)

roe Do- cpegHee 3Ha4yeHne onTUYECKOU NITIOTHOCTH HYyneBoro pactBopa,

Di - cpenHee 3HauyeHMe onTUYECKOi MIOTHOCTU i-r0 pacTBOpa Ans rpa-
OYVPOBKM.

[Mpn NOCTPOEHUM rpagyMpoBOYHON XapakTeEpPUCTUKM B Buae rpaduka no
ocy abeumce X oTKnaablBaloT Maccy m, MKM doTopua-1oHoB B 5 cm® pacTeopa, a

Nno ocu opamHaT Y — eANHNLbI ONTUYECKON NNOTHOCTMW.

14
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10.3.2 lNpoBepKy NpUemsieMoCcTu rpagympoBOYHON XapaKTEPUCTUKN MNpo-
BOOSAT MO UCXOAHBbIM AaHHbIM, KOTOPbIE MCMNOMb30BariMChb A ee NOCTPOEHUSI.

[ns 9TOro Ncnosnb3yT 3HAa4YEeHNUss aHaNUTUYECKMUX CUrHaNoB BCEX PacTBO-
pOB, MPUMEHSABLUNXCA AN €€ NOCTPOeHUs (CM. Tabnuuy 6), ¢ MakcuManbHbIM
OTKINOHEHMEM (N0 MOAYIM) OT cpeaHero 3HadeHus. o nx BennynHe mn no rpa-
[yVPOBOYHOM XapaKTepuCTUKe onpeaensiioT Maccy dTopua-uoHoB B 5 cm® pac-
TBOpPA M;, MKT.

YCTaHOBNEHHYIO TPagyMpOBOYHYD XapaKTEPUCTUKY MPU3HAOT npuemne-

MOW Npu BbINOJTHEHNN OJ1A4 KaXXO0ro n3 3HayYeHumn yCIrioBuA

M-100<K* 3
- =K (3)

roe m* — 3HauyeHne maccel PTopua-MoHoB B 5 cM® i-ro pacTteopa Ana rpagyu-
POBKW, HANZAEHHOE MO rpagynpOBOYHON XapakTepUCTUKE ONs COOTBETCTBYOLLE-
ro aHanuTM4eckKoro curHana Y, MKr;

m; — 3HaYeHne macchl hTopua-MoHOB B 5 cMm® i-ro pacTBopa Ans rpagyu-
POBKM, NPUNUCAHHOE 3TOMY pacTBOpPY NPU €ro NpuUroToBneHuun, MKr (CM. Tabnu-
Ly 6);

K' = 8§ — HopmaTVB NpuvemMneMocTV rpagyMpoOBOYHON XapaKTepuCTUKM,
paBHbIn 14 % (cMm. npunoxexune I).

Ecnu ycnosue He BbINONHAETCS, HEOBXOAMMO YCTAaHOBUTbL HOBYIO rpagy-

MPOBOYHYIO XapakTtepuctuky no 10.2.

10.4 NoaroToBKa COPOLIMOHHbLIX TPYOOK K OTOOpPY Npob

10.4.1 HoBble copbunoHHble TpyOKM 3anmBaloT AUCTUNIIMPOBAHHOW BO-
AON N KNNATAT, MEHAS OUCTUNNUMPOBaHHYK BoAy ABa-Tpu pasa. 3atem copb-

LMOHHbIE TPYOKM MPOMbIBAKOT eLé ABa-Tpu pasa OUCTUINMPOBAHHOW BOAOWN U

15
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cywart npu Temnepatype ot 100 °C go 120 °C. lNocne kaxgoro aHanmsa cop6b-
LUWOHHbIE TPYBKK TwaTenbHO NPOMbIBaOT AUCTUNNIMPOBAHHOW BOLAOWN.

10.4.2 YuncTtble copbuMOHHbIE TPybKW, npeaHasHadeHHble Ana oTtbopa
npoO, n Te, KOTopble UCMONb3YIT B Ka4ecTBe HyneBblX, obpabaTtbiBatoT abcop-
oupytowmnm pacteopom no 10.1.1.

B unctyto cyxyto copbumoHHyto Tpybky CT 212 3anmBaloT CO CTOPOHDI
copberTa 0,2 cm® pacteopa no 10.1.1. MNpu NOMOLLM PE3NHOBOIA IPyLLK PACTBOP
OCTOPOXHO MepemeLlatoT Mo Crio rpaHyn, JobmBasicb NX paBHOMEPHOro cMma-
ymBaHuda. M30bITOK pacTBopa BblayBalkT. 3aTeM COpPOUMOHHbLIE TPYOKM TLia-
TEeNbHO BbITUPAKT CHAPYXW YMCTOW (punbTpoBasnibHOWM BGymaron, cpasy xe 3a-
KpbIBalOT 3arfyLlkaMn 1 ynakoBbIBaOT B NOMMITUNEHOBbIE NakeTbl. Cpok Xxpa-
HeHns 0bpaboTaHHbIX COPBLMOHHLIX TPYOOK B repMeTUYHOM ynakoBke He 0o-
nee 7 cyt. lNpn xpaHeHun copbunoHHble TPYOKM crnefyeT 3awmiatb OT BO3-

AENCTBUS BO3ayxa, 3arpsi3HEHHOro (PTOPUAHBIMU COEANHEHUSIMMU.

MpumedaHwue - CopbumoHHble TPyOKM criegyeT Mcnosnb3oBaTb Anst 06paboTku

OOHUMU N TEMU Xe paCTBOpPaMN.

10.5 MNoaroToBKa anekTpoacnupartopa K otoopy npob

Onepauusa NnoaroToBKW anekTpoacnmpaTopa 3akroyaeTcsa B NpoBepke no-
KasaHM poTamMeTpa MNo rasoBoMy cyeTyuKy. [1na aToro K BXogy potameTtpa co
wkanow ot 0,25 no 5,0 AM*/MUH npucoeamHsIOT unbTpoaepx)aTenb ¢ Murlb-
TpOM ANs ynaBnuBaHna TBepAbiX OTOPUAOB U UCMONb3yeMyto Npu otbope npod
copbumMoHHyto TpybKy. K BxoQy cCUCTEMblI MPUCOEOUHAIOT ra3oBbl CYETYUK,
BKITI04AIOT acnmpaTop, YCTaHaBMBaloT MO poTaMeTpy pacxod 3 AM® /MUH v npo-
nyckarT Bo3ayX B TedeHne 20 MUH. DUKCUPYIOT HaYyalnbHbIE U KOHEYHbIe MOKa-
3aHnA cveTumnka. PacxoxgeHne mexgy obbeéMOM BO3[yXxa, pacCUYUTaHHbIM MO
NPOOOIMKUTENBHOCTN OTOOpa 1 NoKasaHuaM poTamMeTpa, U 06BHLEMOM, U3MepeH-

HbIM CHYETYMKOM, HE OOSMKHO npeBbiwaTtb 8 %. PekomeHayemas yactoTta npose-
16
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[IEHUS1 MPOBEPKM NPU MNOCTOSAHHOW paboTe — 0AuH pa3 B Mecsll,.

10.6 OTGOp Npob

10.6.1 [na onpegenenust pa3oBbiX KOHUEHTpauun gptopuaa Bogopoaa
nccrnegyemMbln BO3AyxX acnvpupyloT vyepe3 copbumoHHyto Tpybky, obpaboTaH-
Hyto pacTBopoMm no 10.1.1, ¢ pacxogom 3,0 am*/mMuH B TedeHue 20 muH. Mpw
oTbope copbunoHHas Tpybka OosmkHa ObITb YKpensieHa B BepTUKarbHOM Moso-
XeHuun, crioem copbeHTa BHM3. Nepen otbopom Npobbl cnor copbeHTa B copd-
LMOHHOW TpYBKe YNMNOTHSAT NIErkMM NOCTYKMBAHUEM HWKHUM KOHLIOM TPYOKM O
AepeBsiHHY0 NoBepxHOCTb. Bosgyx pgomkeH muatu cHuidy BBepx. OTOop npob
MOXXHO NMPOBOAMTL NpU TEMNEpAType aHanu3mpyemoro Bosgyxa ot MmHyc 10 °C
no 40 °C. lNepen copOUMoHHON TPYOKOMN, C MOMOLLbIO MOMUITUIEHOBOrO Yrosika
yCcTaHaBnmBaoT unbTpoaepxaTtenb ¢ punbTpoM And ynasnnBaHuUs TBEPObIX
dTopmnaoB u apyrmx asposonen. CopbumoHHas Tpybka, yrofiok u ounbTpoaep-
XaTenb OOMMKHbl OblTb COeANHEHbI BCTLIK, YTOObI HE ObIfIO KOHTaKTa Bo3ayxa C
pe3nHon. OTobpaHHble NPoObl B repMeTUYHOM YNaKOBKE MOTYT XPaHUTbCSA He
bonee 7 cyT.

10.6.2 lNpun onpegeneHnn CyTOYHbIX KOHUEHTpaunn otbmnpatoT He MeHee

YyeTblpex pa3oBbiX NPob Yepes paBHble MPOMEXYTKN BPEMEHMN.

11 MNMopsaaoK BbINOJFIHEHUA U3MEPEHUN

11.1 B nabopatopum coOpbLNOHHYIO TPYOKY N3BMEKAOT U3 YNAKOBKU, TLLA-
TENbHO BbITUPAKOT PUNLTPOBANbHOM BymMaron HapyXHyK MNOBEPXHOCTb, NOMe-
LIAIOT B CTEKNAHHbIE MPOBUPKM 1 3anNMBatoT MX 6 CM® AUCTUNNMPOBAHHON BOAbI.
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Mytem 8-10-kpaTHOro npokaydmBaHWs OUCTUNNIMPOBAHHOM BOAblI Yepes3 Crnou
copbeHTa npu NOMoLLM Pe3MHOBOWN rpyLUn nepesoaaT npoby B pacTBop, Bbigy-
BalOT €ro OCTaTKkM N BbIHUMAKOT COPOUMOHHYIO TpyOKy. Npn npokaunBaHun am-
CTUNNNPOBAHHOW BOAbI XenaTenbHO, YTOObl CTONGUK NPOMbIBAOLLLEN XUAKOCTU
nogHumanca Ha 1-2 cM Hag crnoem copbeHTa. M3 npobupku otbupatroT ansa
aHanusa 5 cm® pactBopa. K 5 cm® pacteBopa gob6asnsioT 1,6 cm® pacTBopa
a30THOKUCNOro LMPKOHUNA, TWaTenbHO nepemeLuvBaloT pacTBOp U BblOepXu-
BatoT 30 mMuH. OgHOBPEMEHHO rOTOBAT TPWU HyneBble Npobbl. C 3TON Lenblo
COpOUMOHHBbIE TPYBKK, NOArOTOBIEHHbIE ANst OTOOpPa, NMOMELLAT B NPobupky,
npunueatoT 6 cM® AMCTUNNMPOBAHHOI BOAbI M MPOBOASAT BCE OnepaLmm cornac-
HO xoay aHanu3sa. Yepes 30 MnH BO BCe npobbl, B TOM YMCrie HyneBble, Npuniu-
BatoT no 1,6 cm® 0,02 %-HOro pacTBopa KCUMMEHONOBOro OPaHXeBOro U CHOBA
TWaTerlbHO NepeMeLLNBalOT CoOAEePXNMOe NPodUnpoK.

11.2 CnuBaloT BMecTe HyrneBble Npobbl 1 Yepe3 5 MUH N3MePSOT ONTK-
YeCKyH NMIOTHOCTb. MIaMepeHust npoBoaAaT npu AnunHe BosiHbl 540 HM B KloBeTax
C pacctosiHmem mexgy pabounmu rpaHamm 20 mm. Maccy ¢dTopua-uoHoB B
npobax HaxoAAT C MOMOLLbI0 YCTAaHOBIIEHHOW rpafyyMpOBOYHON XapaKTEpPUCTUKM
No pasHOCTU CpeaHero 3Ha4YeHnst oNTUYECKON NIIOTHOCTM HYSIEBOro pacteopa u

ONTMYECKOM NNOTHOCTM NPOo6.

12 O6paboTKa pe3ynbTaToB U3MEPEHUN

12.1 [Ins nony4eHns cpaBHUMbIX pe3ynbTaToB 00beM B3SITOM Ha aHanu3

Npobbl BO3Ayxa NPMBOAAT K HOPMarbHbIM YCOBUSM No doopmyre

_ V,-273.P
°(273+1)-P, (4)
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roe Vi — obbem B34TOro Ha aHanus Bosfgyxa npu temnepatype t n gaBneHum
P B MecTe oT60pa nNpobbl, Am>;

P — atmocdepHoe gaBneHne Bo Bpemsi otéopa, rl1a unm mm pT. CT.;

t — TeMnepaTypa Bo3yxa Ha Bxoae B potameTp, °C;

P, — atmocdepHoe aasneHne npu HopmarnbHbIx ycrosusx (1013 rla unu

760 MMm pT. CT.).
MpumeyvyaHune—1mmprT. cT. paseH 1,33 rla.
12.2 MaccoBylo KOHLEeHTpauuio @Topuaa Bogopoda B UcCnegyeMom
ob6beme Bosayxa C, mr/M°, paccunTtbiBatoT no doopmyne
m-V, - K*
\V, -V, ’

a

C =

mr/m* (5)

roe  m — macca (ptopua MOHOB B aHanmM3npyemom obbeme npobbl, HangeHHas
MO rpagynpoBOYHON XapaKTEPUCTUKE, MKT;

V, — 06wui 06bEM pacTBopa npobbl, cM;

K* — koathdunumeHT ans nepecyeta Mmaccbl TOPUA-MOHA HA Maccy gTO-
puaa Bogopoaa, paseH 1,05;

Vo, — 06bem npoObl Bo3ayxa, NPUBEOEHHbIN K HOpMarbHbIM YCIOBUSIM,

om>;

V, — 06bEM aHanM3npyemoii 4acTu pacTeopa, cM°.
12.3 CpeOHeCyTouHY0 KOHLEHTpPaUMUIO paccyMTbiBalOT Kak cpegHe-
apumeTnyeckoe 3HavyeHne KOHLEHTpaunn pas3oBbixX Npob, oToOpaHHbIX B Te-

YyeHne CyTOK.
MpunmmedyaHwUe— KoHUeHTpauus, BblpaeHHasa B eaAnHULAX BENUYMHbBI MKI/am?,

YUCIEHHO paBHa KOHLEHTPaLWK, BbipaXXeHHOW B eAUHULAX BENUYNHBLI MI/M3.
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13 OchopmneHune pe3ynbTaToB U3MEPEHUN

13.1 Pe3ynbTaTbl aHanu3a nNpeacTasndatoT B BUAE
C,+0,01-56-C,., mr/mM° npu P=0,95 (6)
roe  C,.- U3MepeHHas MaccoBas KOHUEeHTpaums onpenensemMoro BellecTsa B
Bo3ayxe, Mr/m>;

O - TPaHnLbl OTHOCUTESNTbLHOM NorpeLlHocTn (cMm. Tabnnuy 1).

13.2 YncneHHoe 3HadeHue pesynbTaTa U3MEPEHUS KOHLIEHTpaUWUKW OKpyr-
nsgeTca oo TOro Xe paspsga, YTo M 3HaYEHWE XapaKTepPUCTUKM MOrpeLUHOCTH,
KOTOpasi NPUBOAUTCS CO 3HAKOM «+» nocne pesynbTaTa U3MepeHust.

lMpumep

C.r =(0,04£0,01), mr/m3.

13.3 Ecnu maccoBasi KOHUEHTpauusa Topuaa BOAOPOOA HUXKE HUKHEN
rpaHvUbl AnanasoHa UM3MepeHuin, To NPoOn3BOAAT CrieayoLwyo 3anncb B pabo-
yeM XypHane: «MaccoBas KoHUeHTpauua @Topuga Bogopoda MeHee
0,002 mr/im>».

14 KOHTPONb TOYHOCTU pe3yfibTaTOB U3MEPEHUN

14.1 TpeboBaHMA K KOHTPONIO KayecTBa

14.1.1 Ona obecnevyeHnss OOCTOBEPHOCTU pe3yrbTaToB aHanM3o0B pery-
NSPHO MpPOBOAAT MNPOBEPKY rPagyMpoOBOYHOIO rpadmka M onepaTuBHbIN

KOHTPOIb NnokasaTenemn ka4yectBa, HopMaTmBbl KOTOporo paccymtanbl no FOCT

P NCO 5725-2 v npeactaBneHbl B Npunoxenum I.
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AT HopMaTMBbI paccynTaHbl HA OCHOBaHMM NOKa3aTerien, NofyyYeHHbIX B
nabopartopun B yCnoBuUsIX BHYTpMNabopaToOpHOro npeum3MoHHOCTU, U npea-

CTaBrneHbl B Tabnuue 8.

Tabnunua 8 — XapaKTepuCTMKM MOrPELLHOCTUN N €€ COCTaBMALWMX Ha CTagum

aHanmsa Xuakmx npob

[nanas3oH lNokasaTenb MNokasaTenb lNokasaTenb
n3MepeHun, NOBTOPSIEMOCTH, BOCMPON3BOANMOCTMN, TOYHOCTH,
3 * * *
MKI/5 cM o % Oy Y% 0 ,%
010,125 o 10,0 5 6 14

14.1.2 [MepnognyHOCTb KOHTPONS CTabWUbHOCTUM pesynbTaToB BbIMNOSI-
HAEMbIX M3MEepPEHUN pernameHTupyoT B «PykoBoacTBe MO KayecTtBy nabo-
paTopuny.

14.1.3 KoHTponb cTabunbHOCTN pe3ynbTaToB U3MepeHnn B nabopaTtopumn
ocywectBnawT no NOCT P NCO 5725-6, mncnonb3yd MeToabl KOHTPOMA
CTaburbHOCTN CTAHOAPTHOrO OTKITOHEHUSI MPOMEXYTOYHOM NPEUU3UOHHOCTU MO
6.2.3 TOCT P WNCO 5725-6. [NlpoBepKy CTabUNbHOCTN OCYLLECTBNAKT C
NpUMEHEHNEM KOHTPOMbHbIX KapT LyxapTta no PMI™ 76 (cM. npunoxeHue [).

14.1.4 PekomeHOyeTCA yCTaHaBnuMBaTb KOHTPONUPYEMbIN Nepuon Tak,
YTOObI KONIMYECTBO Pe3ynbTaToB KOHTPOSIbHbLIX M3MepeHnn Oblno oT ABaguaTtu
00 TpuauaTw.

14.1.5 lNpn HeyooBnNeTBOPUTENbHbLIX pe3ynbTaTax KOHTPOSS, Hanpumep,
NpeBbILLEHMN Npefena OEUCTBUA WKW PErynspHOM npeBbILeHUN npeaena
npeoynpexneHns, BbICHAKT TMPUYUHBI 3TUX OTKITIOHEHUW, B TOM 4uUcne
NPOBOAAT CMEHY peakTUBOB, MpoBepslT paboTy onepaTtopa, KavyecTBO

ANCTUNNMPOBAHHON BOAbLI U YACTOTY NOCyabl.
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14.2 KOHTpOsNb CTabMNBLHOCTU rPagyMpPOBOYHOU XapaKTe pPUCTUKU

14.2.1 KoHTponb CcTabunbHOCTM rpagyMpoOBOYHOM XapaKTEPUCTUKKU che-
ayeT NPOBOANUTbL NPU KaXKO0oW CMEHe NapTuM peakTUBOB, a TaKkKe Nnepuogmnyecku
— B COOTBETCTBMM C NnaHamMu BHYTpunabopaTopHOro KOHTpons. PekomeHaye-
Mas YacToTa KOHTPOMSA Npu NOCTOAHHOW paboTe — oAnH pa3 B KBapTar.

14.2.2 KoHTposib NpoBOAAT MO pacTBopam, NpurotaBinBaeMbliM aHano-
rMyHo pactBopam ans rpagynposkn Ne 3, Ne 5 n Ne 7 (cm. Tabnuuy 6). Kaxabin
pacTBOp FOTOBAT B TPEX CEPUAX; OQHOBPEMEHHO FOTOBAT HyNeBOW pacTBop.
N3mepeHus onTtuyeckon MNMOTHOCTM pacTBOPOB MPOBOAAT B COOTBETCTBUM C
pasgenom 11. [NpoBepKy NpMemMrieMocTn TpPEX pe3ynbTaToB M3MEepPEHUn ONTU-
YeCKOM MMIOTHOCTM PacTBOPOB MPOBOAAT MO YCoBuo (3) ¢ HOpMaTMBOM An1H
dTopmnaa Bogopoaa, ri, pasHbiM 17 % (cMm. npunoxeHue IN). MpagyMpoBOYHYLO
XapakTePUCTUKY NPU3HAKT CTaburibHOM NpU BbINOSIHEHWN YCrioBuA (3).

14.2.3 Ecnn ycrnoBume He BbINOMNHAETCSA, He06X0aMMO YCTaHOBUTL HOBYIO

rpagynpoBOYHYIO XapakTepuctunky no 10.2.

14.3 OnepaTUBHbIN KOHTPOJIb MOBTOPSAEMOCTU pe3ynbTaToB
M3MepeHUn KOHUeHTpauum cpTtopnaa Bogopoaa B pacTtBope

14.3.1 OnepaTuBHbLIN KOHTPOSIb MOBTOPAEMOCTUN Pe3ynbTaToOB U3MEPEHUN
NpOBOAAT OANH pa3 B AeHb, aHanNM3npysa BMecTe ¢ oTobpaHHbIMM Npobamn oBe
OAMHaKOBbIe [O03bl pacTBopa AN YCTaHOBIIEHUSA rpagynpOBOYHON XapakTepu-
cTukn. CpefcTtBOM KOHTposis cnyxut pacteop Ne 4 ¢ cogepxkaHvem 1,0 MKr
dbTopna-moHoB B 5 cm® pactBopa. Mcnonb3yeTcsi CBeXenpuroToBMNEHHbIN pac-
TBOp. MpM KOHTPONeE B ABe NPobUpKM oT6MpatoT o 5 cm® aToro pactsopa, aHa-

nunaupytoT no 10.2.
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14.3.2 [Janee namepsa0T ONTUYECKYIO NIIOTHOCTL pacTteopoB no 11.1. Pe-
3ynbTaT KOHTPONS NPU3HAKT YAOBNETBOPUTENBHbLIM MPU BbINOSTHEHUN YCIOBUA
(1) c HOPMaTUBOM KOHTPONS ANA PTOPUA-VOHOB, I, paBHbIN 14 % (CM. Npu-
noxeHwue IN).

14.3.3 PeasynbTatbl n3MepeHuUs ONTMYECKOM MNOTHOCTU KOHTPOSIbHOIO
pacTBopa NOCTOSAHHO CPaBHUBAKOT C JaHHbLIMW 3a npowsibie AHU. Pe3kue name-
HEeHUs cpefHMX 3Ha4YeHU ONTUYECKOW MIOTHOCTU CBUAETENLCTBYIOT O HeXerna-

TeJIbHbIX OTKITOHEHUAX B HOPpMalibHOM XoAe I/I3MepeHVII7I.

14.4 OnepaTUBHbLIN KOHTPOJNb TOYHOCTU pe3yfibTaTOB U3MepPEeHUM

14.4.1 OnepaTUBHbIN KOHTPOSb NPOBOAAT OAMH pa3 B Heaento. [ns oueH-
KM TOYHOCTWN pesynbTaToB U3MEPEHUN MOTYT ObITb MCMNOSb30BaHbl pe3ynbTaThl,
NOJSTy4EHHbIE MPU KOHTPOSEe NOBTOPAEMOCTU. Pe3ynbTaTbl KOHTPOSIA TOYHOCTU

CUMTalTCSa YOOBETBOPUTENBHBIMUY MPU BbINOSTHEHUN YCnoBus (3).

14.5 KoHTpOonb NoBTOPSAEMOCTU U TOYHOCTU U3MEPEHMA MaCCOBOW
KOHLUeHTpauuu ptopmaa Boaopoaa B razoBbIX CMeCcsX

14.5.1 [aHHbIN BN KOHTPONA MOXET OblTb peanu3oBaH Npu Hanuyuu B
nabopartopun UCTOYHMKA MUKponoToka dTopuaa sogopoaa. [lpu  koHTpone
NpoBoAAT oTbop M aHanu3 AByX NPob rasoBon CMeCU O4MHAKOBOW KOHLEHTpa-
urmn. KOHTpOnmMpyoT NOBTOPSEMOCTb U TOYHOCTb Pe3yrbTaToB U3MEPEHNN.

14.5.2 Pe3ynbTaTbl KOHTPONA MOBTOPSEMOCTU MPU3HAKT YOOBETBOPU-

TeJIbHbIMU MNMPU BbINOJTHEHUN CIlledyIoLWnNX yCJ'IOBI/Il7|
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2- (Xmax — Xmin)
Xmax + Xmin

100<r

2HF , (7)

roe  Xmax - MakCMMarnbHbIA pe3yrnbTaT UsMepeHus, Mr/m>;

Xmin - MUHUMarbHbIW pesyribTaT USMepeHnd, Mr/m>;

Fone - HOPMaTUB KOHTPONS NOBTOPSIEMOCTU Pe3ynbTaToOB U3MEPEHNI NpU
aHanmse nNpob, oTobpaHHbIX 13 razoson asbl Nnpu P = 0,95 3TOT HOpMaTMB pa-
BeH 17 %.

14.5.3 KOHTpPONb TOYHOCTU PEe3ynbTaToOB M3MEPEHUN MACCOBOW KOHLIEH-
Tpauun doTopuaa BoAopoada B ra3oBblX CMeCAX MOXET OblTb peanuMsoBaH npwu
Hann4unn B nabopaTopun reHepaTopa rasoBbiX CMECEWN, BKMNHOYAOLIEro UCTou-
HUK MUKpOMOTOKa dotopmnaa sBogopona. pu KoHTpone npoBogaT otbop u aHa-
nun3 asyx npob razoBon CMecu OAMHAKOBOW KOHLIEHTpaUuKM C Bbixoda reHepaTo-
pa. KOHTpONUpYyOT TOYHOCTb pe3ynbTaToOB U3MEPEHUN.

14.5.4 Pe3ynbTaTbl KOHTPOMNSA NPU3HAKOT YOOBNETBOPUTESbHLIMU NPU Bbl-

NOSTHEHUN AN KAaXO0W KOHTPOMbHOM Npobbl YCNoBUN

x-C
o 100=K, 8)

roe X — pesynbTart U3MepeHus MacCoBOW KOHLEeHTpaumn otopuaga sBogopoda
B CMECU Ha BbIXOAE U3 reHepaTopa, Mr/M°, NpUBEAEHHbIN K HOPMarbHbIM YCI10-
BUSIM.

C — 3HayeHne mMaccoBOM KOHLUEeHTpaumn doTopmaa Bogopoda, npunmcaH-
HOe ra3oBol CMecH Ha Bbixoae reHepatopa (npu 0 °C n 101,3 rMa), mr/m®.

Ecnn no nacnopTHbIM OaHHbLIM 3HA4YEeHMEe MacCOBOW KOHUEHTpauun dTo-
puaa Bogopona, npunucaHHoe ra3aoBol CMeCuK Ha BbIXO4e reHepartopa, ykasaHo

npu 20 °C, To ansa npmseaerus k 0 °C 3To 3HayeHne ymHoxatoT Ha 1,07,
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K — HOpMaTuB KOHTPONS TOYHOCTU pe3yrbTaTOB W3MEPEHMI MaCCOBOWN
KOHUeHTpaumn ptopuga sogopoga (ana P = 0,95), paBHbi 23 %.

MpnmeyvyaHune-K=20.
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MpunoxeHue A

(obsizaTenbHoe)

YcTaHoOBKa TUTpa pacTBopa CONSTHOU KUCNOTbI
(3,50 monb/am°) no TeTpabopaTty HaTpus

A.1 TOYHBLIN TUTP NPUTOTOBIIEHHOW COSITHOW KUCMOTbl YCTaHaBMBaT No
TeTpabopaty HaTpuda. Ons atoro 6epyt oT 2 oo 2,5 r tetpabopara HaTpus,
B3BELUEHHOro C TOYHOCTbIO 40 1 Mr, NnoMeLaT B KOHUYECKYH Konby, pacTBo-
PSIIOT Npu cnabom HarpeBaHum B 25 cM® AUCTUNNMPOBAHHON BOAbl, 406aBNSOT
ABe Kannu pactBopa METUIOBOrO OPaHXeBOro 1 TENSbIN PacTBOP TUTPYIOT Npu-
roToBrieHHon consHom kmucnotom no 10.1.3 oo nepexoga XenTom OKpackKn WH-
ankaTopa B po3oByt0. KOHUEHTpaUMIO COMSIHON KUCNOTbl ONpeaenstoT no Tpem

HaBeckam 1 bepyT cpeaHee 3HaveHue. PacueT nponsBogAaT no dopmyne

a
Chcl =5,25-—
HCI Vi (A.1)

rae  Cuc — KOHLEHTPALMS NPUrOTOBMNEHHON CONSHOW KUCNOTbI, MOMb/AM>,;

5,25 — KOa(pPUUMEHT NnepecyeTa;

a — macca Tetpabopara HaTpus, T;

V — 06beM COMAHON KUCIOTbI, 3aTpavYeHHbIN Ha TUTPOBaHNE HaBECKUN CO-

nm, cm®,

A.2 Ecnu B peaynbtaTte NpoBEPKN MONYYaETCH, YTO KOHLIEHTpaLMs Cons-
HOM KMUCnoTbl 6onblue nnm medble (3,50 + 0,05) Monb/aMe, To ee AoBoASIT A0
HY>XHOrO 3HadYeHus nytem gobdaBneHus OUCTUNNNPOBAHHOM BOAbI NN KOHLIEH-
TPUPOBAHHOW COMNSIHOM KUCAOTbl, OObEM KOTOPbLIX PacCUUTbLIBAKOT MUCXOOs M3
KOHUEHTpaunn, noslyYyeHHoW npu TUTPOBaHUK, U OB6bema MNPUroTOBNEHHOrO

pacTBopa.
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lMpumepsbi

A.1 Cnyyan, Korga KOHUEHTpaunsa npurotToBreHHON CONSAHOWM KUCIOTbl Bonblue Tpe-
Byemoro 3HaueHusi, Hanpumep 3,60 Monb/aM®. OcTaTok 3TOro pactBopa nocrne TUTPOBaHUS
coctaBun 800 cm®. Paccuutaem, kakoi 06beM (V') CONSHOM KUCHOTbI HYXHOMN KOHLEHTpaLMM

MOXHO NPUroToBUTb N3 HETO

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

T.€. K 800 cM® COMsIHOM KMCMOTHI KOHUeHTpaumen 3,60 Monb/aM° HeobxoauMo A06aBUTb
824 — 800 = 24 cm® ONCTUNNUPOBaAHHOW BOAbI.

A.2 Cnyyan, korga KOHUEHTpauusa NpuUroToBAEHHOW CONSIHOW KUCMNOTbl MeHbLUue Tpe-
6yemoro 3HaueHust, Hanpumep 3,40 monb/am®. OcTaToK 3TOro pacTBoOpa Mocne TUTPOBAHUS —
800 cm . Ons nonyyenus, Hanpumep, 1000 CcM® COMSIHOWM KWUCMOTbI KOHLEHTpaunen
3,50 monb/am® HeobxoaumMo f06aBUTb K HeMy onpefenieHHbIn 06bEeM KOHLEHTPUPOBAHHOW
consiHon kucnothbl (C = 12,50 Monb/p,M3) N ANCTUNNUpPOBaHHOM BoAbl. [1na pacyeTa o6bemoB
nobaBnsaeMbIX peakTUBOB BbIYUCSKOT KONMMYECTBO MOJSIEN CONISTHOW KUCIOTbI, KOTOPble HEOD-
xoaumo 0o6aeuTb. B 1000 cm® consiHoi KUCMOThI (C=3,50 MOJ'Ib/LI,MS) OOJMKHO coaepKaTbCs
3,50 Monb consiHoW KucrnoTbl. B 800 cm® consiHoOW KUCNOTbI (C =340 MOJ'Ib/,EI,MS) Oynert co-

aepxaTbcs

3,4-800

=2,72
1000 MOIb, (1)

cnepgosaTenbHO, HeobxoamMmo aobaBuTb consiHom kucnoTbl 3,50 — 2,72 = 0,78 monb. O6bem
consiHon kucnotobl (C = 12,50 Monb/p,lvl3), B KoTOpom coaepxutca 0,78 mMonb CONSAHOM KUC-
noTbl, cOCTaBNsAeT

0,78-1000

58 = 62,4 cm, )

Ons nonydeHust 1000 cm® consiHol kucnoTsl (C = 3,50 monb/am®) k 800 cm® kncnoTsl

(C =3,40 Monb/,u,M3) no6aensoT 62,4 cM® KUCNOTbI (C =12,50 Monb/p,M3) n JoBoaAaT Ao

1000 cm® OVUCTUNNMPOBAHHOW BOOOMN.
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MpunoxeHune b

(0bsizaTenbHoe)

MeToAauKa NpUroToBrieHNs aTTeCTOBaHHbIX PacTBOPOB
dTopua-uoHos AP1-F, AP2-F

B.1 HazHayeHue u ob6nacTb NpUMeHeHus

MeToauka npUroTOBNEHNA aTTECTOBAHHbLIX PAacTBOPOB (PTOpPMA-UOHOB
pa3paboTtaHa B cootBeTcTBUN ¢ PMI" 60 n pernameHTupyeT npouenypy, npea-
Ha3Ha4YeHHYO0 ONA YCTAaHOBIEHUSA rPagynpPOBOYHbLIX 3aBUCUMOCTEN U KOHTPOMS
TOYHOCTM pe3ynbTaToOB M3MEPEHUS MACCOBOW KOHLEHTpauum OTOpUa-MOHOB

dOTOMETPUHECKUM METOAOM.

b.2 MeTponornyeckme xapakTepucTuku

MeTponornyeckne xapakTepuCcTUKM aTTecToBaHHbIX pacTBOPOB NpuBeae-

Hbl B Tabnuue bB.1.
Tabnunuyab.1

HaunmeHoBaHue 3HauyeHne xapakTepuUcTUkn ans
XapaKTepUCTUKN aTTeCTOBaHHOIo pacTeopa
AP1-F AP2-F

ATTEecTtoBaHHOe 3Ha4YeHre MaccoBOM
KOHLEHTpaumm qoTopmna-noHoB,
MKr/cM® 100 10

"paHULbl NOrpeLIHOCTM yCTaHoBe-
HWSA aTTeCTOBaHHOIO 3Ha4YeHUs1 Mac-
COBOM KOHUEHTpauun ptopma-noHa
(P = 0,95), mkr/cm® 1,006 0,115
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B.3 TpeGoBaHuA K cpeacTBam U3MepeHUn, BcnomoratesibHbIM
yCTpOUCTBaM, peakTuBam, matepuanam

6.3.1 TpeboBaHusa Kk cpeacTBam U3MEPEHUI, BCOMOraTenbHbIM YCTPOM-
cTBaM npuBedeHbl B pasgene 5.
6.3.2 lpn NpuUroToBneHMN aTTECTOBAHHbLIX PACTBOPOB MPUMEHSIIOT peak-

TVBbI, yKa3aHHble B Tabnuue b.2.
Tabnunuyab.2

PeaktuBbl O603HaveHne gOKyMeHTa KBanndukaumsa

Booa gauctunnuposaHHas - -

HaTtpun dpTopucTbin FOCT 4463-76 y.g.a.

B.4 NMpurotoBneHne aTTeCToBaHHbIX PacCTBOPOB
¢Topna-noHos

6.4.1 [Ona npurotoBneHus artrtectoBaHHoro pacteBopa AP1-F 6epyt
0,2211 r pTopuaga HaTpus, NpeaBapuUTENbHO BbICYLLEHHOro npu Temnepartype
oT 105 °C go 110 °C B TeyeHue 2 4, B3BELUMBAIOT C TOYHOCTbIO 10 YeTBEPTOro
3HaKa rnocrie 3ansTon, KONMYeCTBEHHO NEPEHOCAT B MEPHYHO KONby BMECTUMO-
cTbto 1000 cm®, pacTBOPSAKT B AUCTUNNMPOBAHHOW BoAe, OOBOAAT YPOBEHb
pacTBopa OO0 METKM AUCTUNNMPOBAHHOM BOAOW, TLUATENbHO MNepeMeLunBaloT.
[Tony4yeHHOMY pacTBOpPY MNPUNUCLIBAOT MACCOBYH) KOHLUEHTpauuio dTopua-
noHos 100 mkr/cm>.

6.4.2 [Ina npuroToBreHns atrectoBaHHOro pacteopa AP2-F, ncnonbays
nMNeTKy ¢ O4HON MeTkon, oTbupatoT 10 cm® pactBopa AP1-F~, nepeHocsT ero B
MEPHYI0 Konby BMecTuMocTbio 100 cM®, 4OBOASAT A0 METKM AUCTUANMPOBAHHOM
Boaon. [NonlydeHHOMY pacTBOpY NPUMNUCHLIBAOT MAacCOBYHO KOHLIEHTpauuMio goTo-

pua-noHos 10 mMkr/cm®,
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6.4.3 ATTecTtoBaHHOE 3Ha4YeHMEe MACCOBOW KOHLIEHTpaumn bTopna-moHoB

B pactBope AP1-F~, C;, MKr/cM®, paccuuTbiBatoT no popmyne

~1000-m-19-1000
V-42 ’

C, (5.1)

roe  m — macca HaBecku otopuaa HaTpua, T;
19 — monspHast macca Topma-noHa, r/Mmorsb;
\/ — BMECTMMOCTb MEpPHOW Konbbl, cM>;
42 — monsipHast macca otopuaa HaTpus, r/Monb.
6.4.4 ATTecTtoBaHHOE 3Ha4YeHMe MacCOBOM KOHUEHTpaun dTopua-moHoB

B pacTBope AP2-F~, C,, Mkr/cM®, paccunTbiBatoT no doopmyne

_ Cl ) V1
C, = Tz : (Bb.2)
rae  C, — 3HayeHne MaccoBOM KOHLUEHTpauum pTopmua-uoHOB, NPUNUCaAHHOE
aTTectoBaHHOMY pacteopy AP2-F;
C, — 3HayeHne MaccoBOW KOHLUEHTpauum OTOpua-MOHOB, NPUNUCAHHOE
aTTectoBaHHoMy pacteopy AP1-F7;
V| — HOMUHanNbHLIN 06BEM pacTBopa C KOHUeHTpaunen C,, otTbupaemoro
nuneTkon, cm>;
\V/, — BMECTUMOCTb MEPHO KOMbbl, CM>.
6.4.5 PacuyeTt npegena BO3MOXHbIX 3HAYEHUI NOrPELHOCTM NPUroToBre-

HUS aTTecToBaHHOro pacTBopa AP1-F~, A;, MKr/cM®, BLIMOMHSIOT Mo hopmyne

2 2 2
An) (AmY) (AV
A =CLll— | +|— | +|—

R (mj (v] (B-3)

roe  Ci, — mpunucaHHoe pacTBOPY 3HAYeHWEe MacCOoBOW KOHLEeHTpauuu gTo-

PUA-UOHOB, MKF/CM®;
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Ap - npefensHoe 3HaYeHMe BO3MOXHOIO OTKITOHEHMUS MacCOBOMW ONN OC-
HOBHOrO BELLIECTBA B peakTMBE OT NPUMNUCaHHOIo 3HavyeHuns u, %;

L - MaccoBasi 4onsa akTuBHoro Bewectsa NaF B peakTuse, npunucaHHas
peakTuBy kBanudukauyum 4v.4.a., %;

Am — npeaenbHas BO3MOXHas MOrpeLHoCTb B3BELLUNBAHUS, T;

M — Macca HaBecku ptopuaa HaTpus, T;

AV — npegenbHoe 3HayeHne BO3MOXHOIO OTKNOHEHUS BMECTUMOCTU Mep-
HOI KONGbl OT HOMUHANBHOIO 3HAYEeHUs!, CM>;

\/ — BMECTUMOCTb MEPHO Komnbbl, CM°.

[Mpegen BO3MOXHbIX 3HA4YeHWW MNOrpPeLHOCTN MNPUroTOBIIEHUS aTTeCTo-

BaHHOro pacteopa AP1-F~ paseH

2 2
A —100,|[ L0 ) (00002} (06
1000

2
T S onna =1,006. 3
99,0 0,2211 j MKr/cm®.

6.4.6 Pac4yeTt npegena BO3MOXHbIX 3HAYEHUN MOrpeLlHOCTN NPUroTosrie-

HWS aTTecToBaHHOro pacTBopa AP2-F~, A,, Mkr/cm®, BLIMOMHSIIOT No hopmyne

2 2
A,=C A + AV, + Av,
‘ ‘ Cl Vl V2 ’

(5.4)

roe  C, — npunucaHHoe pactBopy AP2-F 3HayeHne MaccoBOW KOHLEHTpauuu
bTOPUA-UOHOB, MKI/CM>;

C, — npunncaHHoe pacteBopy AP1-F 3HadyeHne maccoBOM KOHUEHTpaLummn
bTOPUA-UOHOB, MKI/CM>;

A, — npegen BO3MOXHbIX 3HAYEHUW MOrpeLuHOCTN NPUroToBfEHUS aTTe-
cToBaHHoOro pactesopa AP1-F~, mkr/cm®;

AV, — npegenbHoe 3HayeHue BO3MOXHOIO OTKMOHeHMst obbema V; OT

HOMMHANbHOrO 3HaYeHus!, cM>;
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V; — 06bem pactBopa AP1-F~, oT61paembIi NUNETKOMN, CM°;

AV, — npegenbHoe 3HA4YeHWEe BO3MOXHOIMO OTKIMOHEHUSI BMECTUMOCTHU
MEPHOW KON6bl OT HOMUHAMNBHOIO 3HAYEHUS!, CM;

\/, — BMECTUMOCTb MEPHOM KONbbI, CM>.

I'Ipeu,en BO3MOXHbIX 3Ha4YeHUN norpewHoOCTn npuUroToBrieHNA aTTecTo-

BaHHoro pacrtsopa AP1-F paBeH

1006\ (004) (02Y
A, =10 =——| +| = +| — =011 3.
2 \/( 100 j ( 10 j (10()) , MKr/cm™,

B.5 TpeboBaHMsA 6e30nacHOCTU, OXpPaHbl OKpYXaloLen
cpeabl

TpeboBaHus 6e3onacHOCTU NpuBeaeHbl B pasgene 7.

b.6 TpeboBaHuA K KBanudmnkauum onepartopa

TpeboBaHus k kBanudmrkaumm onepaTopa npuseaeHsbl B pasaene 8.

B.7 Tpe6oBaHMe K ynakoBKe U MapKUpPoOBKe

ATTECTOBaHHbIN pacTBOP MOMELLAOT B MNOMIMITUNEHOBBIN COCyd C Npo0-
KoW. Ha nonmaTuneHoBbIN cOCy HAHOCAT MapKUPOBKY C YKa3aHUEM YCIIOBHOIO
00603HayeHNa aTTeCTOBaHHOIO pacTBOpa MacCOBOW KOHLEHTpauum dTopua-

MOHOB, TMOrpelHoOCTn 1 Aatbl MPUroTOBJIEHUA.

b.8 YcnoBus xpaHeHus

ATtTectoBaHHble pacteopbl AP1-F~, AP2-F~ He nognexart XpaHeHuio, ro-

TOBAT UX HeNnocpeacTBeHHO nepen npuMeHeHneMm.
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MpunoxeHne B
(obsizaTenbHoe)

Onpep,enel-wle JKBUBAJIeHTHOINro COOTHOLWWeHUA Mexay pa6quMM
pacTBoOpaMN LNPKOHUITIA a3OTHOKUCIIOIO U KCUJ1eHOoJ10BOro
opaHXeBoro

[MOCKONbKY KOHUEHTpauuuM LMPKOHUMA a30THOKUCIIOrO M KCUIEHOS0BOro
OpaHXXEBOro MOryT MEHSTbCHA B 3aBUCUMMOCTM OT NapTUM PeakTUBOB N MUX BO3-
pacta, Heob6xoAnUMO N KaXKaoW HOBOM NapTUM peakTUBOB yCTaHaBMBaTb CO-
OTHOLLEHME MeXOY KOHUEHTpaumamm paboymx pacTBOPOB, KOTOPOE MO3BOMUT
ONTMMU3NPOBATL YCIOBUA aHanusa. [nst 9Toro rotoBsT CEPUD pacTBOPOB C
NnepeMeHHON KOHLUEHTpaLnen KCUNeHoNoBOro opaHxesoro. B npobupkn nome-
LLalT cooTBeTCTBeHHO Mo 0,5; 1,0; 1,5; 2,0; 2,5; 3,0 cm® pacTBOpa KCMNEHono-
Boro opaHxesoro (10.1.6) n goBoasatT ANCTUNNMPOBaAHHOW BOAOM O obuiero
obbema 6,6 cm®. K nonyyeHHbIM pacTBopam npunueatoT no 1,6 cm® pacteBopa
asoTHokmcnoro umpkoHuna no 10.1.4 n yepes 5 MUH onpeaensatoT ONTUYECKYIO
NSIOTHOCTb PAcTBOPOB Mpu AnuvHe BomnHbl 540 HM B KlOBETaX C TOMLLUHOW Cros
1 CM NO OTHOLWLIEHWIO K HYNEBOMY pacTBOpYy (AuctunnuposaHHas Boga). Nony-
YeHHble AaHHble UCMNOoMb3YHT AS1 NOCTPOEHUS KPUBOW HACbIWEHWS, HAHOCA MO
OCW opauHaT BennymHbl D, a no ocu abcumcc — o6bemM pacTBopa KCUEHON0BO-
0O OpaHXeBoro, BBeAEHHOro B nNpoby (CcM. pucyHok B.1). Haxogsat Ha kpusowu
TOYKY, MOCIie KOTOPOW HEe NMPOUCXOOUT CYLLECTBEHHOIO YBENIMYEHNSA BENNYUHDI
D. O6beM pacTBOpa KCUMMEHONOBOrO OpaHXeBoro (2 cm®, cM. pucyHok B.1), co-
OTBETCTBYIOLWMIA AAaHHOW TOYKe Ha rpaduke, Oyoet ABNATbLCSA ONTUMarbHbIM
npn NpoBeaeHUn aHanuaa (Cc y4eTom obbema pacTBopa LMPKOHUIA a30THOKUC-

foro, B3SATOro Ans aHanuaa).
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1,44

1,2 4

0,84
0,6 -
044

0,2 4

0 0,5 1 15 2 25 3 35 4

V, Mf1 [pacTBop KCUIEHOBOTO OPaHXeBoro]

PucyHok B.1 - 3aBucumocTb BenmunHbl D oT o6bema pacTBopa KCUNEHOOBOIO OpaHXeBOoro
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MpunoxexHune I'

(obsizaTenbHoe)

HopmaTuebl gns npoBeaeHUsi BHyTPEHHEro KOHTpons

.1 HopmaTtuBbl Ona npoBeAeHUs BHYTPEHHEro KOHTPOMSA MofyyeHbl Ha

OCHOBE MoKasaTternei TOYHOCTU, NpUBEeAEeHHbIX B Tabnuue 8, n npeacTaBneHbl B

Tabnvue 1.
Tabnwuuya I.1

HanmeHoBaHve onepauuu

Homep
MyHKTa
HacToALEN
MeTOauKN

Cnocob pacueTa

[poBepka npuemnemocTu
pe3ynbLTaTtoB n3mMepeHni
OnTUYECKOM NSIOTHOCTU
pacTtBopa, npoaHanuanpo-
BaHHOIO Ha cojepxaHue
dpTOPUA-MNOHA:

a) npu rpagyuposke (n = 5);
6) npu KOHTpone crabunb-
HOCTW rpagyMpoOBOYHON Xa-
pakTepuctukum (n = 3).

10.2.4

Pasmax pesynbtatoB n us-
MepeHMn e.o.N. pacTBopa,
npoaHanM3npoBaHHOIO Ha
cogepxaHne  Topma-noHa,
OTHECEHHbIN K  CcpegHemy
apudpmeTndeckomy no dop-
myne (1)

[MpoBepka npuemnemocTu
rpagyMpoBOYHON  XapakTe-
PUCTUKM

10.3.2

Beluncnsiot no cdopmyne (3)

Mi ~Mij00 < S,

KoHTponb cTabmnbHOCTH
rpagyMpoBOYHON  XapakTe-
PUCTUKM

14.2

Beluncnstiot no popmyne (3)

OnepaTtmBHbI KOHTPONb
NOBTOPSEMOCTU pesynbTa-
TOB U3MEPEHNN ONMTUYECKOUN
NMOTHOCTU PacTBOPOB

14.3

PasHoCTb pesynbTatoB AOBYX
N3MepeHnn, OoTHeceHHada K
cpegHeMy  apudMeTnyecKo-
MYy 3HA4YeHWU0 KOHUEeHTpauum
dTopmaa noHa

KoHTponb TOyHOCTM  pe-
3ynbTaToB U3MEpPEeHU mac-
COBOM KOHLEHTpauun Tto-
puga Bogopoda B rasoBow
cmecH

14.5.3

Moaynb OTHOCUTENbHOro OT-
KIOHEHNS1 cpegHero 3Hade-
HUA pe3ynbTaToB ABYX M3Me-
pPeHUn OT NPUNUCAHHOIO 3Ha-
YEeHNs1 MacCoOBOW KOHUEHTpa-
UMM B rasoBoM CMecu Mo

dopmyne (8)

HopmaTtus
(ans
P =0.95)
rs=19%
r's=17 %
5 =14%
5'=14%
(ans
P =0.95)
r,=14 %
(ans
P = 0.95)
5HF =23 %
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OkoHuyaHue mabnuubi .1

HanmeHoBaHne onepauumn Homep Cnocob pacueta HopmaTus
nyHKTa

HacTosLlen

METOANKN
OnepaTtmBHbIN KOHTPOIb PasHocTb pesynbTatoB us-
NOBTOPAEMOCTN pe3ynbTa- mMepeHus AByx npob, nocne-
TOB U3MEPEHNN KOHLIEHTpa- noBaTenbHO OTOOpaHHbIX U3 (ans
uun dtopmga Bogopoda B NOBEPOYHOW ra3oBON CMecu P =0.95)
rasoBoWi cMecu 14.5.3 no ¢popmyne (7) r,=17 %
KOHTpOnb TOYHOCTUM un3Me- PasHoCTb pesynbTtaTtoB u3-
peHnsa obbema npobbl BO3- MepeHuss obbema npobbl 4800 cm®
ayxa 10.5 BO34yxXa CYETYMKOM U poTa- 8 %

MEeTpPOM, OTHECEHHAaA K NnokKa-
3aHNAM ra3oBoro cHeT4yunKa
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Mpunoxexnune [
(pekomeHayemoe)

KoHTponbHbie kKapThl LLyxapTa

[.1 KoHTponb CTabunbHOCTM pes3ynbTaToB M3MepeHun B nabopatopum
OCYLLIECTBAIOT, MCMNOSb3Yyst METOAblI KOHTPOMS CTAabMNBbHOCTM CTAaH4APTHOrO OT-
KNOHEHNA NPELn3NOHHOCTH B YCIOBUAX NOBTOPSIEMOCTH no
FOCT P NCO 5725-6 B Buae KOHTPOsbHbIX KapT LLyxapTa ¢ y4eTOM peKOMEH-
pauun PMI 76.

[ns noCTpOEHNsT KOHTPOSbHbIX KapT MCNOMb3YIOT NOMyYEHHbIE paHee pe-
3ynbTaTbl KOHTPOSSA MOBTOPSEMOCTMW.

1.2 KapTta lyxapTa cTpouTCs Ha OCHOBE €XeOHEBHOro ornepaTuBHOro
KOHTPOMS MOBTOPSIeMOCTU. Ha KapTy HaHocAT cpefHio nuHuio CL, koTopas
COOTBETCTBYET PaCCYNTAHHOMY 3HAYEHWNIO KOHTPONMPYEMOW XapaKTepPUCTUKN

CL =d,0,, (a.1)

roe  d , — KoaddpuUMeHT onsg cpegHen NuHuK. [nsa n = 2 oH paseH 1,128
no FOCT P NCO 5725-6;

o, —NoKa3aTenb NOBTOPAEMOCTUN ANS CTaguMu aHanm3a oTobpaHHbIX Npob,
%. Ona HacTosiwen meToankn o, =95 (cMm. Tabnuuy 8).

PacueT npegena npegynpexaenmsa UCL n npepena gencteuna LCL BblI-
nonHaeTcsa no goopmynam

UCL=D; o, (a.2)
LCL=D, o/, (0.3)
roe Di n D, — KoapdumumeHT ang gByx napasnnenbHbIX U3MepeHun.

Ona npepena npenynpexgenuna D, = 2,834, ona npegena OencTBus
D, = 3,686.
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MNpn 3TOM BCe 3HAYEHUS, HAHOCUMbIE Ha KOHTPOJIbHYIO KapTy, BblpaxaroT

B OTHOCUTEJIbHbIX BEJTMYMNHAX B MNMPOLIeHTax.

*~100 X=X,

=100 = (A.4)
— X, +X

X=—"— (0.5)

*

roe r — BeJiMdnHa npegeria rnoBTopAaAeMocCTu;

X1 1 X5 — KONUMYECTBO bTOopuaa Bogopoaa, HangeHHoe B npobe, MKT.

1.3 PekomeHgyeTcs yCcTaHaBnmBaTb KOHTPOSIMPYEMbIN Nepuod Tak, YTo-
Obl KONIMYECTBO PE3YNbTaTOB KOHTPOSIbHLIX M3MEPEHU BbINO OT ABaguatn 0o
TpnguaTtn. lNpun npesbilleHUN npegena OencTBUs UM YacTOM NpPeBbILLEHUN
npegena npeaynpexXaeHusi BbIACHAKTCSA MNPUYMHBI 3TUX OTKITOHEHU, B TOM
yucrne cTabunbHOCTbL paboTbl Npubopa, YNCTOTY KIOBET U NOCYAbl, NPOBEPSIOT
paboTy onepaTopa, Ka4eCcTBO peakTMBOB N OUCTUINIIMPOBAHHOM BOAbI.

[.4 B TedyeHue onpeneneHHoro npomexytka BPeMEHU Npu nposBedeHnn
BHYTpuMrabopaTopHOro KOHTPOSIs TOYHOCTM onpefeneHns topuaga Bogopoa
onepaTUBHbIA KOHTPOSMb MNPELUMU3NOHHOCTU B YCIOBUSAX NOBTOPAEMOCTM Obin Bbl-
NOSIHEH TpMAuaTb pas, NPy 3TOM UCMNONb30Basncs OAWH U TOT X€ KOHTPOJIbHbIN
pacTBop ¢ cogepxanvem 1,0 mkr dpTopuaa Bogopoda B 5 cm® npobbl. Pesynb-

TaTbl KOHTPONA NpuBeAeHbl B Tabnnue O.1.
Tab6bnunuya 4.1

X1, X2, IX1-Xal, | — X, +X, . X, =X,
mMkr/ 5cm 3 | mkr/ 5cm 3 | mkr/ 5 cm 3 X_T’ r =1OO'T’%
Mkr/ 5 cm 3
1,017 0,983 0,034 1,000 3,40
1,000 0,867 0,133 0,933 14,25
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
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X1, X2, X1-Xal, | — X, +X, . |X1—X2|
MK/ 5cm3 | mkr/5cem 3 | mkr/5em 3| X = 2 ’ r 2100'T,%
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

1.5 Haxogum: cpegHss nuuma 1,128-5 = 5,64 %, npenen npegynpexae-

Hua 2,834-5 = 14,2 %,

npeaen gencreuna 3,686-5 = 18,43 %. lNocTpoeHHasn

kapTa LyxapTa npuBegeHa Ha pucyHke [1.1.
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Bubnuorpadusa
MeTogmnyeckne ykasaHus doToMeTpUYecKoe onpegeneHne
Ne 2246-80 doTOpUCTOro BOAOpO4a B BO3AyXe.
-M., 1980
MYK 4.1.1342-03 N3mepeHne maccoBom KOHLEH-

Tpauuu rmgpodtopuaa (dbropu-
CTOro Bogopoaa) B Bo3gyxe pabo-
Yyen 30Hbl POTOMETPUYECKNUM Me-
TOAOM

MeToaundeckne ykasaHusi No onpeaeneHnio BpeaHbiX BELLLECTB B CBa-
pOYHOM a3po3one (TBepaasa dpasa u rasbl). - M., 1990

[MpaBuna no TexHuke 6e30nacHOCTM Npu NPoOn3BOACTBE HabNIOAEHUN
n pabot Ha cetn PocrugpomeTa,.- M. 'mgpomeTteonsaat, 1983. -
c. 161-189
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KntoyeBble crnoBa: aHanna atmocdepHoro Bo3ayxa, pTtopua Bogopoaa,
MOHUTOPUHI 3arpsaA3HeHns atMmocdepbl, POTOMETPUYECKNA METOA, KCUITEeHOSIO-

Bbl1 OpaHXXeBbIn
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Homep
name-

HEHUA

Homep cTpaHuubl
n3me- 3ame- HOBOM aHHy-
HEHHOW | HEHHOW nupo-
BaHHOW

Homep
OOKy-
MeHTa
(OPH)

MNoanuck

JaTta
BHece- | BBefde-
HUSA HUSA
n3me- | U3MeHe-

HeHus HUA
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