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Mpeaucnosue

1 PASPABEOTAH deaeparnbHbIM rocyaapCTBEHHbIM OtoaKeTHbIM
yupexaeHvem «lmaBHas reodmandeckas obcepsaTtopus M. A.M.BoerkoBar
(PrBY «I'TOv)

2 PASBPABOTYMKN H.LU.Bonbbepr (pykoBoguTenb paspaboTku),
J1.B.CtaHucnaBckas (0TBETCTBEHHbIN UCMOMHUTEND)

3 COMACOBAH:

¢ ®epeparnbHbIM rocyaapCTBEHHBIM GOAKETHBIM yupexaeHueM «HayyHo-
NPOu3BOACTBEHHOE 00beanHeHne «TandyH» (PIBY «HIMO  «TandyH»)
28.12.2015;

C YrpaBreHnemMm MOHUTOPUHra 3arpsA3HeHusl  OKpyxaklwen cpefbl,

nonsipHbIX 1 Mopcknx paboT (YM3A) PocrugpomeTta 29.12.2015

4 YTBEPXOEH 3amectutenem PykoBoautens Pocrugpometa
29.12.2015

BBEJEH B JENCTBME c 1 oktsi6psa 2016 roga npukasom PocruapomeTa
o1 02.02.2016 Ne 46

5 ATTECTOBAH ®I'BY «HINO «TandyH». CBnaeTenLcTBo 06 aTtTectaumm
meTtoaukn mamepenun Ne 18.08.822/01.00305-2011/2015

6 SBAPETMICTPUPOBAH ®IbY «HIMO «TandgyH» ot 22.01.2016 3a
HomepoMm P/l 52.04. 822-2015

7 BBAMEH P[ 52.04.186—-89 «PykoBOACTBO MO KOHTPOMO 3arpsi3HEHUS
atmocdepbl». Yacte | «3arpsasHeHue aTmocdepbl B ropogax M apyrux
HaceneHHbIX MyHKTax», pasgen 5 «JlabopaTopHbil aHanu3 aTMocqepHOro
BO34yXa ONs onpeferneHns YpoBHS 3arpsisHeHns», nogpasgen 5.2 «Metoguku
onpefeneHnss MaccoBOW KOHLEHTPALMN HEOPraHUYeCcKUx BeLLeCTBY», MOAMYHKT

5.2.7.2 «Ouokeung cepbl: 0T6OP Npo6 Ha NNEHOYHbIV COPOEHT»
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PYKOBOOAWUN OOKYMEHT

MACCOBAA KOHLUEHTPALIUA ONOKCUOA CEPbI
B MPOBAX ATMOC®EPHOI'O BO3[YXA.
MeToauka usmepeHuini poTomMeTpMYECKUM METOAOM C UCMONIb30OBaHUEM
TeTpaxnopmMepKypaTa U napapo3aHuriMHa

[ata BBegeHuns 2016-10-01

1 O6bnacTb NnpMMeHeHUs

Hactoawmn  pykoBOOSALWMA  OOKYMEHT  yCTaHaBNMBaeT  MeTOoAuKY
U3MepeHun (ganee — MeToAMKa) MACCOBOM KOHLEHTpauuvM Ovokcuaa cepbl
dhoTOMETPUYECKNMM METOAOM C MCNOoNb3oBaHueM TeTpaxnopmepkypata (TXM) u
napaposaHunuHa B aTMOCEepHOM BO3dyxe npu MNpOBEAEHUN pasoBbiX
0TOOpOB.

[nana3oH onpefensemMbiX MacCOBbIX KOHLIEHTpaLMn guokeuaa cepbl npu
o6beme npobbl Bozayxa 10 AM® 1 ¢ y4eTOM BO3MOXHOrO pasbasrneHns npobbl
npv aHanuse coctasnsaet ot 0,01 go 8,0 mr/me.

[nana3oH onpefensemMbiX MacCOBbIX KOHLEHTpaLMN guokcuaa cepbl npu
ob6beme npobbl Bozayxa 40 am® coctasnset ot 0,0025 o 0,2 mr/me,

Hactosiwas wmetoavka npedHasHavyeHa [AONng  MCMONb30BaHUSA  Mpu
npoeegeHun paboT B 0OMAcTM MOHUTOPUHIA W KOHTPONSA 3arpsi3HeHUs

aTMoCepHOro Bo3ayxa.
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2 HopmaTuBHbI€ CCbISIKU

21B HacTosiLeM pykoBoOAsLLEM OOKYMeHTe MCMOJS1b30BaHbI
HOPMaTMBHbIE CCbINTKU Ha CreayoLne HopMaTHBHbIE JOKYMEHTbI:

FOCT P 8.563-2009 NocynapcTBeHHasa cuctema obecneyeHuns equHCTBa
N3MepeHnn MeToANKU(METOAbI)M3MEPEHNN

FOCT 12.0.004-90 Cwucrtema crtaHgapToB ©6esonacHoctv  TpyAda.
OpraHunsauus obydeHus 6esonacHocTn Tpyaa. ObLme nonoxeHms

FOCT 12.1.004-91 Cuctema crtaHgaptoB ©OesonacHocTn  Tpyaa.
MoxapHasi 6e3onacHocTb. O6LWme TpeboBaHus

FOCT 12.1.005-88 Cucrema craHgaptoB 6e3onacHoctn Tpyaa. Obwime
CaHuUTapHo-rurneHnveckue TpeboBaHms K Bo3ayxy paboyen 30HbI

FOCT 12.1.007-76 Cuctema ctaHgapToB 6e3onacHocTn Tpyaa. BpeaHble
BewecTBa. Knaccudukaums n obime TpeboBaHus

FOCT P 12.1.019-2009 Cwnctema craHgapToB 6e3onacHocTu Tpyaa.
OnekTtpobesonacHocTb. O6wme TpeboBaHUA N HOMEHKNATypa BUOOB 3aLUWTbI

FOCT 12.4.009-83 Cwuctema crtaHgaptoB 6e3onacHocTu  TpyAda.
MoxapHas TexHuka ans 3awmtbl 06bekToB. OCHOBHbIE BUAbI. PaswmelleHne n
obcnyxmBaHue

FOCT 17.2.3.01-86 OxpaHa npupoabl. ATmoccepa. NpaBuna KOHTposs

KayecTBa BO34yxa HaceneHHbIX MyHKTOB

FOCT 17.2.4.02-81 OxpaHa npupogpbl. ATmocgepa. Obwme TpeboBaHus K
MeTodaMm onpeaeneHus 3arpsi3HeHNs1 BeLLeCTB

FOCT 25794.2-83 PeaktuBbl. MeToabl NPUroTOBMEHUS TUTPOBAHHbIX
pacTBOPOB 4151 OKUCTIUTENbHO-BOCCTAHOBUTENBHOMO TUTPOBAHUS

FOCT P NCO 5725-1-2002 ToyHOCTb (MpaBUNbHOCTb 1 MPELIM3NOHHOCTD)
MeTodoB W pesynbTaToB uaMepeHu. Yacte 1. OCHOBHblE MOMOXEHUA U

onpeaeneHus
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FOCT P NCO 5725-2-2002 To4yHOCTb (MPaBUbHOCTb M MPELIM3NOHHOCTb)

MEeTOOB U pe3ynbTaToB naMepeHun. HYactb 2. OCHOBHOW MeToa onpeaeneHus
NMOBTOPSIEMOCTU 1 BOCMPOU3BOAUMOCTI CTaHAAPTHOIO METoAa U3MEPEHUIA

FOCT P NCO 5725-6-2002 ToyHOCTb (MpaBUNbHOCTb Y NPELN3NOHHOCTbL)
MEeTOAOB M pe3ynbTaToB u3MepeHun. YacTb 6. Mcnonb3oBaHuWe 3HaveHwui
TOYHOCTM Ha MpaKTuke

PMI" 60-2003 ITCW. Cwmecnm attectoBaHHble. OO6wme TpeboBaHus K
pa3paboTke.

PMI" 76-2014 TCW. BHYTpPEHHM KOHTPOMb KayecTBa pe3ynbTaToB
KONMYECTBEHHOIO XMMNYECKOro aHanmaa

NH 2.1.6.1338-03 TlpegenbHo pgonyctumble  KoHueHTpauun  (MOK)
3arpsI3HAKLLNX BELLECTB B aTMOCHEPHOM BO3yXe HACENEHHbIX MECT

PMI" 61-2010 [llokasaTenu TOYHOCTW, MNPaBUIIbHOCTW, MNPELM3NOHHOCTU
MEeTOAMK KOMMYECTBEHHOIO XMMNYECKOr0 aHanm3a. MeTtoabl OLEHKM

M pnmevyaHune — CcbInkn Ha ocTarnbHble HOpPMaTUBHbIE OOKYMEHTbI NpuBeAeHbl B

pasgene 5, npunoxennax Bu .

3 TepMI/IHbI, onpegeneHnsa n CoKpaweHus

3.1 B HacTosileM pykoBoAsLLEeM [AOKYMEHTEe MpUMEHEHbI criedyloline
TEPMUHBI C COOTBETCTBYIOLLMMU ONpeaeneHnsmu:

3.1.1 pa3oBasa KOHUeHTpauua: KoHueHTpaums npumecu B atmocdepe,
onpegensiemas B npobe, otobpaHHom B TedeHre BpemMeHn oT 20 o 30 MuH.

3.1.2 cpepgHecyTOoYHasi KOHUeHTpauusa: KoHueHTpauusa npumecsn B
aTMocdepe, onpegensaemasi no cpegHeCyTo4YHoM npobe.

3.1.3 npeuunsnoHHocTb: CteneHb 6nM30CTM OpYr K OpYry HE3aBUCUMBbIX
pe3ynbTaToB M3MEPEHUN, MOMYYEHHbIX B KOHKPETHbIX perrnaMeHTUPOBaHHbIX

yCrnoBusAXx.
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3.1.4 noBTOpsieMOCTb: [1peLM3MOHHOCTb B YCNOBUSX MOBTOPSIEMOCTM!.

3.1.5 ycnoBus NOBTOPAEMOCTU: YCrOBUS, NPU KOTOPbIX He3aBUCUMbIE
pe3ynbTaTtbl U3MEpPEHU (U UCMNbITAHWIA) MOMNy4YarTCA OOHUM U TeM Xe
METOAOM Ha WAEHTUYHbIX OObekTax WCMbITaHMW, B OOHOW W TOM Xe
nabopatopuu, OOHMM U TEM Xe OrnepaTopoM, C UCMONb30BaHNEM OOHOIO U TOro
e obopyaoBaHus, B npefenax KopoTKoro NPOMeXyTka BpeMeHM!.

3.2 B HacTosiwem pykoBoAslEM [OOKYMEHTe BBeAeHbl W NPUMEHeHbI
crneayowme CokpaLLeHns:

MOK — npegensHO 4ONYCTUMbIE KOHLEHTpaUuu;

TB — TexHuka 6e3onacHocCTy;

MPA — napapo3aHunuH;

TXM — TeTpaxnopmepKypaT HaTpus;

CT — copbumoHHas TpybKa;

AP — aTtTecToBaHHbIV pacTBop;

FCO — rocygapcTBeHHbIV CTaHAAPTHbIM 0bpasel;

Y. — YACTbIN;

X.H. — XMUYECKM YUCTbIN;

y.0.a. — YUCTbIV ANa aHanusa;

4 TpeboBaHMA K NoKasaTenaM TOYHOCTU U3MEPEHUN

4.1 HopmaTuBHble TpeboBaHMs K METO4AM ONpPeAereHNst 3arpsa3HSIFoLLNX
BellecTB B arMocepHoM Bo3gyxe YycrtaHoBneHsl B [OCT 17.2.4.02.
MorpewHocTs meToga B cooTtBetcTBMM ¢ [OCT 17.2.4.02 He pormkHa
npeBbiwate 25 % BO BCeEM [AuanasoHe W3MEpPSeMbIX KOHLEHTpauun u
obecneunBaTb W3MeEpeHWEe C yKa3aHHOM MOrPELUHOCTbI0  KOHLEHTpauum
3arpsisHsitoLLero BewecTtea B npegenax sennymH ot 0,8 go 10 MAK.

4.2 B cootBetctBuM ¢ NOCT 17.2.3.01 ycTaHOBMNEHbI YeThIpE Nporpammbl

Ha CTauMOHapHbIX NOCTaXx: NoJiHad, HenoriHad, CokpalleHHaaA, CyTo4YHas.
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4.3 Hactosilwaa meTtoauka W3MepeHWi ucnonbdyetcs A1S NonydYeHus
WHpopmMauum nNo nporpamme HabnogeHW O pasoBbIX U CpeOHEeCYTOYHbIX
KOHLIEHTpaLMsX anoKkcuaa cepbl.

B cootBetctBUM ¢ H 2.1.6.1338 makcumanbHas pasoBasi npeaenbHo
[onycTMMasi  KOHLEHTpauus auokeuaa cepbl  coctasnsieT 0,5  mr/me,
cpeaHecyTodHas KoHueHTpauusa coctasnaet 0,05 mr/m3.

4.4 Hactosiwasa metoguka obecnedvMBaeT MonyyYeHve pesynbTaToB
N3MEPEHUI C MOTPELLUHOCTSIMU, HE NMPEBbILLAILLIMMW 3HAYEHWUIA, NPUBEAEHHbIX B
Tabnuue 1.

Tabnwuya1l- OuanasoH n3MepeHUid, 3HAYEHNsI NoKasaTenen KkavyecTBa
(konMyecTBeHHast oOLEHKa) MNOBTOPSEMOCTM, BOCMNPOU3BOAMMOCTU, TOYHOCTU

MEeTOOMUKN U3MEPEHUIA AuoKkeuaa cepbl

Hanwve- | Ouana- Mokasa- MNpepen Mokasatenb | MNpegen Mokasartenb
HOBaHWe | 30H Tenb NnoBTOPS- | BOCNPOM3BO- | BOCNPOU3- | TOYHOCTYU
onpepe- | nsme- noBTOps- | EMOCTYU OMMOCTH BOAUMOCTM | (rpaHuubl,
NAEMOro | peHun, emMocTu ansa asyx | (cpegHee Ons AByx B KOTOPbIX
KOMMo- mr/m3 (cpeoHee | pesynbTa | kBagpaTu- pesynbTa- | NOrpeLHoCTb
HeHTa KBagpaTuye | ToB Yyeckoe OT- TOB pes3ynbTaToB
-cKoe napan- KIOHEeHne napanne- N3MepeHUN,
OTKIIOHE- | NeMbHbIX | Pe3ynbTaToB | NIbHbIX NONyYEeHHbIX
Hue onpefe- | eAMHWYHOro | onpederne- | No MeToauke,
pesynbTa- | NeHun aHanusa HUIA HaxogmuTcs ¢
TOB r, % NOMyYeHHbIX R, % NPUHATON
eaNHNYHO- no MeToamke BEeposT-
ro aHanuaa B YCMOBUSAX HOCTbHO
nony4yex- BOCNPOM3BO- P=0,95)
HbIX MO OMMOCTN) +3, %
MeToavke Or, %
B YCIOBUSIX
noBTopsi-
€eMOoCTH)
0,,%
Oor
Ouokeua | 0,0025 7 19 10 28 29
cepbl no 8,0
BKIHOM.
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5 TpeboBaHusA K cpeacTBaM U3MepeHU, BCNoMoratesibHbIM

yCTpoMcTBaM, MaTepuarnam v peakTuBam

5.1 Tlpn BbINOSTHEHUN W3MEPEHUN NPUMEHSIOT CpeacTBa M3MEPEHUN,

yKasaHHble B Tabnuue 2.

Tabnuuya2-Cpeacrea MsmMepeHuin

TOYHOCTU

HaumeHoBaHue cpeacts O6o3HaveHne MeTponoruyeckune
n3mMepeHust OOKyMeHTa XapaKTepuCTUKK
DOTOINEKTPOKONIOPUMETP TY 3-3.2164-89 Mpenen NnorpeLuHocTn no
KoadppmumeHTy  mpornyckaHus
+1 % npu AnvHe  BOIHbI
548 Hm
Becbl Bbicokoro (II) kmacca | TOCT P 53228-2008 | HanbonbLimin npegen
TOYHOCTM B3BewwmBaHna 220 r AuckpeT-
HocTbo 0,1 Mmr
Becbl cpegHero (IIl) knmacca | TOCT P 53228-2008 | Hanbonbwnii  npegen  B3Be-

wwueaHus 510 r
HocTb 0,011

ONCKpeT-

CekyHOOMEp MexaHWYeCcKui

TY 25-1894.003-90

CO Cnp-26-010

TepmomeTp  nabopatopHbivi | TY 25-2021.003-88 | LleHa penenuns 1 °C,

wKanbHbid Tmn TJ1-2 npegensl ot 0 °C go 55 °C

OnekTpoacnupatop  MOAENb TY 4213- Mpenen OCHOBHOM

YOTIB 4- 40 nnu 004.733327-21-2005 | OTHOCMTENbBHON MOrPELLUHOCTK

mogene OlM-412TL, npoussoauTesnb obbema oTobpaHHON NPoObI
3A0 «OnTek» +5%

CyeTuuk rasa | [ocyaapcTBeHHbI Mpenensl  gonyckaemon

onadparmeHHein - tun - BKG peectp norpewHocT +3 %

(1,6) Ne 14080-01

pH — meTp ntobon mapkm

TouHocTb He Bornee + 0,02 pH

OnNEeKTPOHHEIN Tanvep

LorkeH obecneynBaTb
aBTOMaTM4yeckoe BKIIOYEHUE U
OTKIMIOYEHMe acnmpartopa vyepes
3a4aHHble MPOMEXYTKM Bpe-
MEHM, OANCKPETHOCTb BKITHO-
YeHUih — He MeHee ABeHaauaTh
pa3 B 1 CyTKM, MOrPeLIHOCTb
YCTaHOBKM BpeMeEHMN
cpabatbiBaHus TaiMepa He
oonblue £ 1 MUH, obwun
nepuopa paboTbl Taimepa He
MeHee 24 4, nepuog
eOUHUYHOro BKITHOYEHMSA
(20 £ 1) MuH

CraHgapTHbI 06paseL, kanus
[OBYXPOMOBOKUCIOrO

CO | pa3psiga

Ne2215-81 nnu

'CO Il paspsga
Ne8035-94

[ns TutpoBaHus
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HanmeHoBaHve cpeacts
N3MepeHust

O603HaveHne
[OKyMeHTa

MeTponoruyeckue
XapaKTepuUCTUKN

BiopeTkn  ucnonHenus 3,
Krmacc TOYHOCTM 2

FOCT 29251-91

BmecTumocTb 25 cM° ¢ LieHoW
nenenvs 0,1 cm® — 2 wr.

Kon6bl mepHbie

[OCT 1770-74

BmecTumocTb 50 cm® — 2 .,

NCMOJSTHEHMS 2, Knacc BMecTUMoCTb 100 cm® — 9 .,
TOYHOCTHU 2 BMecTUMOCTb 250 cm® — 3 wr.,
BMecTUMOCTb 500 cm® — 2 w.,
BMecTUMOCTb 1000 cm® — 2 w.
MuneTkn rpagyvpoBaHHble FOCT 29227-91 BmectumocTb 1 cM° — 5 WT.,
MCMNOSNTHEHUS 4, Krnacc BMECTUMOCTb 2 cM® — 2 wT.,
TOYHOCTY 2 BMecTUMOCTb 5 cm® — 2 .,

BMecTUMOCTb 10 cm® —2 wwir.,
BMecTUMOCTb 50 cm® — 1 wr.,
BMecTUMOCTb 100 cm® — 1 wr.
BmecTumocTb 100 cm® — 1 wr.,
BMecTUMOCTb 1000 cm® — 1 w.

Linnunapbl ncnonHerus 1 [OCT 1770-74

5.27pn BbINONHEHMM U3MEPEHUN MNPUMEHSIOT  BCMOMOraTesibHble
YCTPOWCTBA, YKa3aHHble B Tabnuue 3.
Tabnwuuya3 - BcnomoratenbHble yCTpoONCTBa
HaumeHoBaHve O6o3HaveHne XapakrepucTtuka
BCMOMOraTenbHoro [OKYMeHTa BCMOMOraTernbHoro
yCTpOWCTBa yCTpoWcTBa

Tpy6kn copbumoHHble CT 212 | TY 25-1110.039-82 -

(MapkupoBka 2)

Mpobupkn MM4-15-14/23 XC, [OCT 25336-82 BmectumocTb 10 cm® — 20 wr.

ncnonHeHus 2, knacca

TOYHOCTU 2

CrtakaH [Ons B3BelUVMBaHUS [OCT 25336-82 -

CB-14/8

CrakaH B-1-50 TC FOCT 2336-82 -

3arnyLku - OTpesky NONMXITOPBUHMITOBOWA
U pe3NHOBOM TPYOKU ANMHOM

30 MM, BHYTpPEHHUM
anameTpoMm 12 MM, 3aKpbiTble
C OJHOW CTOPOHbI CTEKMAHHON
npobkon
XonoannbHUK - BbiToBOW, Nto6Oro TMNa

53 I'IpV| BbIMOJIHEHUNA I/|3MepeHVIIZ MCNOJb3yKT MaTtepuarbl, yKa3aHHble B

Tabnuue 4.
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Tab6nwuya4-Marepuansl

HanmeHoBaHue
MaTepvana

O603Ha4eHne
[OKyMeHTa

XapakTtepucTtuka matepuana

BaTtuct 6enbin

KapaHngaw ons nucbma no
cTekny

TY 480-11-59-82

[MopornoH

TY 6-55-43-90

5.4 Tpun BbINOMHEHUN U3MEPEHWIA UCMOMb3YIOT PeakTVBbl, yKasaHHbIE B

Tabnuue 5.

Tab6nwuuab-Peaktusbl

HanmeHoBaHue peakTmea O603Ha4eHne Keanudukaumns
[OKyMeHTa

BytaHon - 1 FOCT 6006-78 -
Bopa guctunnuposaHHasi - -
Bopopoga nepekucb FOCT 10929-76 X.M.
"mvuepuH [OCT 6259-75 u.n.a.
Wop ctaHaapT-TuTp (0,05 TY 2642-001- Pactsop 0,05 monb/am®
monb/amd.) 231644744-2002 (0,1H) ctangapT-TUTP

Kanuin oByxpomoBOKuUCNbIV
(anxpomar kanus)

FOCT 4220-75

XM

Kanuin noguctbin

FOCT 4232-74

X.M.

Kucnota optodocgopHas

OCT 6552-80

(d =1,719 ricm®), x.u.

KucnoTta consiHas

rOCT 3118-77

(d = 1,19 rlemd), x.4.

(rngpokeng)

Kucnota cynbgamumHoBas TY 6-09-2437-79 X.M.
Conb guHaTpueBas OCT 10652-73 y.g.a.
atuneHamamuu-N, N, N, N'-

TEeTpayKCyCHOW KUCMOTbI

AByBoaHasi(TpunoH b)

Kpaxman pactBopumbin OCT 10163-76 u.
HaTpwin yKCyCHOKMUCHbI FOCT 199-78 y.4.a.
TPEeXBOAHbIN

HaTpusa rugpookuch [OCT 4328-77 X.M.

HaTtpus rugpookuncb ctaHaapT-
TmTp(0,1 H)

TY 2642-001-
231644744-2002

Pacteop 0,1 monb/ame (0,1H)
cTaHaapT-TUTp

[EeBATUBOOHbIN

HaTpusa nupocynbcut TY 6-09-4327-78 4.
(Naz2S20s5) unm

HaTpus cynbut FOCT 195-77 y.4.a.
HaTpwin cepHucTbIn, [OCT 2053-77 4.

HaTtpun cepHOBaTUCTOKUCTIBIN
(Tnocynbdar), ctaHgapT-

TY 2642-001-
231644744-2002

Pactsop 0,1 monb/am? (0,1H)
cTaHOapT-TUTP

™1p(0,1 H)

HaTpui xnopuctbin FOCT 4233-77 X.M.
[Mapapo3aHunuHa TY 6-09-1182-79 u.
rmapoxnopug

8
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Oxonuanue mabauyst 5

HavmeHoBaHuve peakTnBa O6o3HayeHne Keanudukaums
OOKYMeHTa
P1yTu (Il) okeng (kenTbin) OCT 5230-74 y.g.a.
dopmanbaerva FOCT 1625-89 (35-40)%-1n cbopmarnuH
PyKCUH OCHOBHOMN TY-6-09-4091-75 y.a.a.
OTUNEHINNKOMb FOCT 10164-75 u.n.a.

MpwumeuyaHue — [donyckaeTca WCNONb30BaHWE APYrMxX TWUMOB CPeacTB
M3MepeHuii, BCrioMoraTenbHOro oGopyaoBaHWsl, MaTepuarnoB U peakTUBOB, B TOM 4ucre

MMMOPTHbIX, C XapakTepUCTUKamMu, He yCTynarLwmumMmn ykazaHHeiM B 5.1 - 5.4.

6 MeTop usmepeHun

MeTog uv3mMepeHun OCHOBaH Ha ynaBnMBaHMM AMoKcuaa cepbl U3
aTMoCepHOro  BO3Jdyxa  MIMEHOYHbIM  XEeMOCOpPOEeHTOM  Ha  OCHOBe
TeTpaxnopmepkyparta HaTtpus (TXM) n ero dhoTomeTpnyeckoM onpeaeneHum no
coegvHeHuo, obpasyloLemMycs B pe3ynbTaTe B3avMOLENCTBMSA AMOKCUAA Cepbl

¢ hopmanbaernaom 1 napapo3aHnIMHOM (MM YKCUHOM).

7 TpeboBaHUsA 6e30nacHOCTU, OXpPaHbl OKpYXKatloLlen cpeabl

7.1 py BbINONHEHUN W3MEPEHUA MACCOBOW KOHLEHTpauuuM Auokcuaa
cepbl B npobe atMocdepHoro Bo3gyxa Heobxooumo cobniopgaTe npasuna no
TexHuke 6e3onacHocTn (ThB) Ha ceTn HabnogeHun Pocrugpometa [3], a Takke
cnepyoume TpeboBaHus:

- TB npu pabote ¢ xummnyeckummn peaktnsamm no FOCT 12.1.007;
- anekTpobe3onacHoCTM npu paboTe C SMeKTpOoyCTaHOBKaMM MO
FOCT P 12.1.019.

7.2 NomelleHne [OOMKHO COOTBETCTBOBATbL TpeboBaHUAM MoOXKapHOW
6e3onacHoctn no NOCT 12.1.004 n obecneyveHo cpeacTBamMm NOXapoTyLLUEHMS
no FOCT 12.4.009
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7.3 MaccoBas KOHLEHTpauusi BpefHbiX BellecTB B Bo3gyxe pabouen
30Hbl HE [OIDKHa NpeBbllaTh AOMYCTUMbIX 3HAaYeHun, ykasaHHbeix B [OCT
12.1.005 wnM  MHbIX HOPMaTUBHbIX [OOKyMeHTax PocnoTpebHansopa,
coaepxallmx rurneHndeckune TpeboBaHus K Bo3ayxy paboyer 30Hbl.

7.4 Opranusaumio 06yveHns paboTHukoB GesonacHoCTU Tpyda cregyet
ocyuwiectenate no FOCT 12.0.004

7.5 Bce pabotbl nmo npurotoBneHuto coner ptytu (II) n no obpabotke
copbumoHHbIX Tpybok pacTtBopoM TXM HeobxoouMoO NPOBOAUTH B BbITSXKHOM
wkadpy. dunbTpoBanbHaa Gymara, Mcnonb3lyemass Ansi NpoTupaHust TPYOOK,
OomkHa BbITb 0be3BpexeHa. PacTBopbl, cofepxalime pTyTb, nocrne aHanusa
cnefgyet cnvBatb B crneuvanbHyld emkocTb. O6es3BpexmBaHMe pacTBOPOB

npoBOAAT B COOTBETCTBUM C NMPUITOXKEHNEM A.

8 TpeboBaHMA K KBanudmnkaLumum onepaTopoB

8.1 lNpoBeaeHne oTbopa nNpob 1 onpeaeneHne MaccoBOW KOHLIEHTpaL MK
OvoKcuaa cepbl MOXET Mpou3BOAUTL oOnepatop (MHXeHep unu nabopaHT),
UMeoLLMI onbIT paboT no oTéopy unu aHanuay Npob atMocepHOro Bo3ayxa.

8.2 OnepaTop, 3aHMMatoLmiics oT6opom Npob, JOMKEH YMETb NPaBUITbHO
NOACOEAVHATL  MOrNOTUTENbHOE  YCTPOMCTBO  (normotuTtens  PeixTepa,
COpPOLUMOHHY TPYOKY MM CUCTEMY COPOLMOHHBLIX TPYOOK B COOTBETCTBUMU C
10.6) Kk anekTpoacnupaTopy, YCTaHaBnMBaTb MOKa3aHWs poTameTpa Ha
TpebytoLlerica ans otbopa nNpobbl BenuMuMHe pacxofda BOo3dyxa M NMpaBUNIbHO
CHUMaTb NoKasaHWs cHeTYMKa Unu poTameTpa.

8.3 OnepaTop, npoBOAAWMA aHanu3 oTobpaHHbIX Npod, AOIMKeH
YCT@HOBUTb TPagyMpPOBOYHYHO XapaKTepPWUCTUKY, BbipaXkarollyld 3aBUCUMOCTb
ONTMYECKOM MIIOTHOCTU OT MaccChbl AMOKCUAA Cepbl, U BbINOMHUTL U3MEPEHUS
Tpex nNpob  KOHTPONBHOrO  pacTBopa C  3a4aHHbIMM  MacCOBbIMM

KOHLIEHTpaUUsSMKN OMOKCHOA Cepbl.

10
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8.4 Ecnn nonyyeHHble no 8.3 pesynbTaTthl  KOHTpons  OyayT
YyAOBNETBOPSATb HOPMaTuUBaM, U3NOXeHHbIM B pasgene 14, onepatop MOXeT

ObITb AONYLLEH K MPOBEAEHUIO aHanu3a.

9 TpeboBaHUA K yCNOBMAM BbINOJIHEHUSI U3MEPEHUN

9.1 Tlpn BBINOMHEHMN W3MEPEHWUA B aHanuMTU4eckon nabopatopum

cobntoaatoT crieayroLmne ycrnoBus:

- TemnepaTtypa Bo3ayxa, °C ..........cooieiiiiiieie e o1 15 po 30;
- aTMocdepHoe aasneHune, rfla, (MM pT. CT.)....oenenenn. ot 840 o 1067;
..................... (ot 630 go 800);

- OTHOCUTENbHAas BNaXHOCTb Boaayxa, npu 25 °C, %, He Gonee...80 %.
9.2 Ot6op npob6 aHanuM3upyemoro Bo3dyxXxa OCYLLECTBASOT  Npu

crnepyloLmx napaMeTpax B MOMeLLEHUN nocTa HabnoaeHus:

- TemnepaTtypa Bo3ayXa, °C ........ccoeiiiieiiie e oT 5 0o 40;
- atMocdepHoe fasnenue, rfla, (MM pT. CT.)......eveneee. ot 840 no 1067,

.................... (o1 630 o 800);
- OTHOCMTEMbHAas BNaXHOCTb Bo3ayxa, %, He bonee................... 90 %.

M punmMmedyaHune- OT60p I'Ip06 B MONeBbIX YyCIIOBUAX BO3MOXEH MpuU Temnepartype

Bo3ayxa ot 0 °C go 40 °C.
10 MogroToBKa K BbIMNOMHEHUIO U3MEPEHUN

10.1 MpurotoBneHue pacTBOpoB

10.1. CynbthammHoBasa kucriota Ans npoBefeHus aHanu3a, 0,024 %-n

pacTeop
0,12 r cynbdaMnHOBOM KUCMNOTbI PacTBOPSIOT B MepHoi konbe Ha 500 cm®

ONCTUNNMPOBaHHOM Bofon. PacTBop coxpaHsieTcs He 6onee 2 cyT.

11
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10.1.2 CynbhammnHoBas Kucnota Ans YCTaHOBMEHUA rpagyMpoOBOYHON
xapaktepuctukn, 0,6 %-1 pacTteop

0,6 1 cynbdaMnHOBO KICMOThI PacTBOPAIOT B MepHom konbe Ha 100 cv?®
ONCTMNNMPOBaHHOM Bofon. PacTBop coxpaHsieTcsa He Gonee 2 cyT.

10.1.3 dopmanbgerng, 0,2 %-1n pacteop

0,5 cm® 40 %-ro pactBopa opmanbaeruaa (dhopmanunHa) pasbasnsior B
konbe Ha 100 cm® aucTURNMpoBaHHOM BOMOW. PacTBop roToBAT nepea
aHanm3oM. KoHueHTpauuo ncxogHoro pactesopa dopmarnbiernga npoBepsitoT
TUTPOBaHWEM B COOTBETCTBMM C NpuUnoxeHmem b.

10.1.4 OpTodocopHas kucnoTa, pactsop 3 Monb/am®

194,4 cm® KOHLEHTPUPOBaHHO opToocdopHomn kucnoTsl (d=1,719r/cm®)
pasbasnsatoT B konbe Ha 1 AM® AUCTUNNMPOBAHHON BOLOVA.

10.1.5 UcxogHbin 0,2 %-n pactBop napaposaHunuHa (MPA)  (unu
dyKcuHa)

0,2 r napapo3saHunuHa (Mnn dykcuHa gnst OYKCUHCEPHUCTOM KUCNOTbI)
pacTBOpAT B MepHomn konbe emectumocTbio 100 cm® B (40-60) cm® consiHoi
KMUCMOTbI KOHLeHTpaumen 1 Mons/am® 1 4oBOAAT A0 METKU TEM XK€ pacTBOPOM
KMCMOTbI.

10.1.6 Pabouunii pactop MPA (1nu dykcrHa)

B mepHyto konby BmecTumocTblo 250 cm® npunmeaot 200 cm®
OPTOPOCHOPHON KUCMOTbI KOHUeHTpaumen 3 monb/am®, 20 cm® ucxogHoro
pactBopa [NPA (nnn doykcuMHa) M [ONMBalOT A0 METKU OUCTUISIMPOBAHHOWN
Bofon. Pacteop ycTonums 6 mec.

10.1.7 AtTecTtoBaHHbIN pactBop AP1-SO2 ¢ mMaccoBOn KOHLEHTpauunewn
avokemaa cepbl oT 320 go 400 mKr/cM® roToBAT U3 NUPOCYNbdUTa HATPUA (Mnn
cyneputa Hatpud). [purotoBneHne AP1-SO2 un AP2-SO: npuBegeHo B

npunoxexHun B.

12
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10.1.8 PactBop anst 06paboTkmn CopOLMOHHBLIX TpyOOK

(BHUMAHWE: PACTBOP AOOBWUT). B kon6e Bmectumoctbio 100 cm®
pactBopsaoT 1,6 © auetata HaTpua B pactBope TXM KOHueHTpaumen
0,04 monb/am® B cootBeTcTBUM ¢ B.5.6 (npunoxenune B), gobasnsaioT 15 cm®
STUNEHITINKONA N AOBOAAT A0 MeTKU Tem xe pactsopom TXM. PactBop moxeT
XpaHWUTbCsl B TedeHne 1 mMec. OTUNEHIMUKONb LOSKEH ObiTb MPOBEpPeH Ha
OTCYTCTBME  MNEPEKUCHBLIX COeAMHEHU. MeTon MpoBEpKM U OYUCTKM

STUNEHITINKONA NpuBeaeH B NMPUoXeHnn r.

10.2 YcTtaHOBNEeHMe rpagyMpoBOYHON XapaKTepPUCTUKN

10.2.1 'pagyvMpoOBOYHYIO XapaKTepUCTUKY, BblpaXkaloLlyl 3aBUCUMOCTb
ONTUYECKONM MIOTHOCTM OT MaccChbl OMOKCMAA cepbl B Npobe, yCcTaHaBNMBaKOT
no pacTBOpam AN rpagyvpoOBKY, NPUrOTOBMEHHBIM B NATU CEPUSX.

10.2.2 PacTBopbl gns  rpagyuMpoBKM TOTOBAT B MeEpHbIX Konbax
BMecTuMocTbio 100 cm®. B kaxayto konby BHocaAT no 4,0 cm® pacTeopa ans
obpaGoTtkn TpyGok, ot 25 mo 30 cm® OUCTUNNMPOBAHHOW BOAbI, Paboyuii
pactBop AP2-SO2 ans rpagyvpoBku, B COOTBETCTBMM € Tabnuuen 6, noBoaat
00 METKU ONCTUNIMPOBAHHOM BOAOW U TLLATENBHO NEPEMELLNBAIOT.

T a6 nwnuy a 6 — PactBopbl Ans YCTaHOBMEHUS rpagyMpOBOYHON

XapakTepucTukn npu onpeaeneHnn guokcmnaa cepbl

Homep pactBopa 1 2 3 4 5 6 7
O6bem paboyero
pacTBopa C MaccoBoi
KOHLUEeHTpauuen
10 mkr/cm3, cm® 0,2 1,0 2,0 4,0 8,0 12,0 16,0
CooTBeTCTBYET Macce
avokemaa cepbl B 5 cm®
npobbl, MKF 0,1 0,5 1,0 2,0 4,0 6,0 8,0

13
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10.2.3 [Ona ycTaHOBNEHWs rpagyMpOBOYHON XapaKTEPUCTMKN OTOMpaloT
no 5 cm® Kaxmoro pacTeopa Ans rpafyvupoBKKY, B KaXayto NpobupKy npunueaioT
no 0,2cm® (TouHo) 0,6 %-# cynbdammHoBoi kucrnotel (cMm.  10.1.2),
BCTpsAXMBaOT U ocTaBnsioT Ha 10 mMuH. 3atem npunusaoT no 0,4 com®
dopmanbaerga n no 1 cm® pacteopa napapos3aHunHa unm gykcuHa (cm.
10.1.6). Copgepxmmoe nNpobupok TwiaTenbHO BCTpsxuBaoT U 4veped 30 MUH
N3MEPSIOT ONTUYECKYI MITOTHOCTb pacTBOpa OTHOCUTENBHO BOAbl. M3mepeHus
NPOM3BOAAT B KIOBETax C pacctosiHueM mexay pabounmm rpaHamu 10 mm npu
OnvHe BonHbl 548 HM. Bpems oT gobGaBneHus nocnegHero peaktvBa OO
N3MepEeHUs ONTUYECKOW NNOTHOCTU AN1A BCceX NPo6 JOMKHO 6biTb OANHAKOBbLIM.
OOHOBPEMEHHO U3MEPSIOT  OMTMYECKYID MNIOTHOCTb HYNMEBOro pacTBopa,
COMEepXalllero Te e peaKkTuBbl, KpoMe auokcuaa cepbl. Ans atoro k 4,8 cm®
OVCTUNNMPOBaHHON Boabl npunueatoT 0,2 cm® pacTBopa Ans o6paboTkm Tpy6ok
1 ganee aHanuaupylT aHanorm4Ho npobe. MpoBoAsT UaMepeHne onTUHECKON
NAOTHOCTU NATM NapannenbHO MPUrOTOBMEHHbIX HYMEBbIX PacTBOPOB B
YCINOBMSX MOBTOPSEMOCTM U BbIYUCNAT cpegHee 3HadyeHve. Ecnu oHo
npesbiwaet 0,05, Heob6xoAMMO NPOBECTU AOMONHUTENBHY0 OYUCTKY dOyKCUHa
UM napapo3aHunuHa rMapoxnopuga B COOTBETCTBUMM C npunoxeHvem [.
3HayeHnsa TemnepaTypbl PacTBOPOB MNPWU YCTAHOBIEHWUM TPagyUpOBOYHOWN
XapaKTepUCTUKM 1 Npu aHanuse npob He AOMKHbI pa3nuyaTbest 6onee Yyem Ha
5°C.

10.2.4 3Ha4yeHust onTu4eckom NMIOTHOCTY, COOTBETCTBYOLLME
KOHLEHTpaLMsaM OUMOKCHAA cepbl, HAXOOAT MO Pa3HOCTM OMTUYECKOW NIIOTHOCTU
pactBopoB Ans rpagymposkm Di n Hynesoro Do pacteopa.

Mpumep 3anucu pes3ynbTaTOB U3MEPEHUS OMNTUYECKOW MIOTHOCTU

pacTBOPOB AN rpadyMpoBK1 NPMBOAUTCS B Tabnuue 7.

14
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Tabnwuua7— Pesynbtatel U3MepPEHUsa ONTUYECKON NINIOTHOCTU PacTBOPOB

ANs rpagyypoBKK

Homep CootBeTcTBYeT | OnTMYeckasi NIIIOTHOCTb PpacTBOPOB AMs rPagynpoBKM
pactBopa macce EnnHuyHoe namepeHue B yCrnoBumsix CpeaHee
ans ,qmoxcvgna cepbl nostopsiemoctu (i=1,...,5) 3HaveHne
rpagyvpoBkn | B 5 cM® npobsl, n
) e 1 2 3 4 5 D,
0 0 Do,1 Do,s Do
1 0,1 D1,1 D1s D1
2 0,5 D2,1 D25
3 1,0 D31 D35
4 2,0 Da 1 Das
5 4,0 D51 Ds5
6 6,0 Ds,1 Ds,5
7 8,0 D71 D75 D7

10.2.5 OueHka  NpMEeMNEMOCTM  MOSMyYEHHbIX  pe3ynbTaToB  Ans
NMOCTPOEHUS TPaayUPOBOYHON XapakTePUCTUKN.

PesynbTaTbl ©3MepeHuii ONTUYECKOWM MIIOTHOCTM KaXOoro M3 pacTBOPOB
NpU3HaT NPUEMMEMbIMU, ECNIN OHU YOOBMNETBOPSIIOT YCNOBUIO

Dimax - Dimin -100 S rn', (1)

Di

r0€ Dimax U Dimin — COOTBETCTBEHHO MaKCMManbHOE U MUHUMAaNbHOE 3HaYeHune
ONTMYECKOW NNOTHOCTK i-r0 pacTBopa;

Di — cpeaHee 3HayeHne OnTUYeCcKOon MIOTHOCTY i-ro pacTBopa;

' — npeaen NoBTOPSIEMOCTU (COoTBETCTBYET BeposATHOCTM P = 0,95), %.

Ons uucna mamepeHun n = 5 HopmatueB s = 8 % B COOTBETCTBMU C

npunoxeHuem E.

10.3 MocTpoeHune rpagynpoBOYHON XapaKTePUCTUKMN

10.3.1 B kayecTBe aHanuTU4yeckoro curHana Y npu MNOoCTPOeHUn

rpagynpoBO4YHOro rpad)MKa MCNOJIb3YKT BeJIMYUHbI, onpeaendemMble Kak

15
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Pa3HOCTb CcpeaHunx 3HaAYEeHU OMNTUYECKON MIIOTHOCTU pacTteBopoB AnA

rpagyvpoBKM 1 HYNEBOro pacTeopa

Y; = Di —Do )

rne Di - cpefHee 3HaueHMe OMTMYECKON MMOTHOCTM i-ro pacTBopa Ans
rpagyvpoBKMy;

Do - CpeAHee 3HauYeHMe ONTMYECKON NMOTHOCTMU HYNEBOro pacTBopa.

10.3.2 Tllpy nNOCTpOEHUM T[PagyMpPOBOYHON XapaKTEpUCTUMKM B BuAe
rpaduka:

- no ocu abcumce X OTKMNaObIBaloT Maccy m, MKr, AUoKcuaa cepsl B 5 cm®
pacTBopa;

- Nno ocu opavHaTt Y COOTBETCTBYHOLLEE €My 3Ha4YeHWe OMTUYECKOW
NIOTHOCTM.

MpumeuaHue— Bmecto rpagyMpoBoYHOro rpaguka MOXHO WCMOMb30BaTh

KO3 PMLUMEHT, paccCUMTaHHbIN MO METOAY HaUMEHbLLUNX KBaApPaToB.

10.3.3 lNMpoBepKy NprMemMnemocTn rpagympoBOYHON XapakTepUCTUKK NpOo-
BOAAT NO UCXOAHbIM AaHHbIM, KOTOpblE MCMOMb30BanNuch Anst €€ NoCTPOeHUs.
[na aToro ncnonb3yT 3HaYeHUs aHanUTUYECKUX CUrHaroB BCeX PacTBOPOB,
NPUMEHSBLUMXCA ANnst €€ NoCTpoeHnst (B COOTBETCTBUM C Tabnuuen 6) ¢ mak-
CYMarnbHbIM MO MOAYMK OTKIOHEHMEM OT cpedHero 3HadeHus. [lo ux Benu-
YMHE M NO rPafdyMpPOBOYHOM XapaKTepucTuke OnpedensoT Maccy CynbguT-
noHa (B nepecyeTe Ha ONOKCUA cepbl) B 5 cm® pactBopa M, MKT.

10.3.4 YCTAHOBNEHHYIO TPagyMpOBOYHYI0  XapaKTEPUCTMKY MNpPU3HaKT
NpYeMrneMon nNpu BeINOMHEHUN YCIOBUS

m —m|

L T400<K,
- 3
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rae M; — sHayeHne macchl cynbMUT-OHa (B NepecyeTe Ha AMOKCUA cepbl) B 5

cm® i-ro pactBopa ANnA rpagyvpoBKW, HaigeHHoe Mo rpadyMpoBOYHON

XapakTepucTunke ana COoOTBETCTBYHOLLEro aHanmMTn4eckoro curHana Yi, MKr;

M; — 3HaueHne macchl Cynb@UT-MOHa (B NepecyeTe Ha AMOKCUL, Cepbl) B

5 cm® i-ro pacTteopa Ansa rpagyvpoBKu, NPUMNUCAHHOE 3TOMY PacTBOPY MpU ero
NPUroTOBMEHUN B COOTBETCTBUMN C Tabnumuen 6, MKr;

K = § — HOopmaTMB MpUEMNemMocTu rpagyvpOBOYHON XapaKTepuCTUKM,
paBHbii 19 % B cooTBeTCTBUM C npunoxeHvem E. Ecnn ycnosue He
BbINOSHSIETCS, Heobxoanmo YCTaHOBUTb HOBYHO rpagyvpoOBOYHYHO

xapaktepucTtuky no 10.2.

10.4 NMoaroTroBKa COpOLMOHHbIX TPYOOK K OTGOpPY Npo6

10.4.1 Ynctble TpyOKkKW, npegHasHadeHHble ana otbopa npob, n Te,
KOTOpbI€ UCMONb3YKT B KA4eCTBe HyrneBblX, 0bpabaTbiBaloT abcopbupyoLmm
pacteopom no 10.1.8.

10.4.2 Mpu 3toM B TpybKY 3anuBaloT CO CTOPOHbI copbeHTta 0,2 cm®
abcopbupytolero pacteopa. [Npu NOMOLLM PE3NHOBOW PYLLIK, NMPUCOEOUHEHHOW
kK nyctomy koHuy CT, pacTBOop OCTOPOXHO MepemMeLLaroT Mo Criol rpaHyn,
JobvBasicb WX pPaBHOMEPHOro CcMavMBaHus. JTy onepaumi Heobxooumo
NPOV3BOAUTL aKKypaTHO, TakK Kak Mpu Hanu4uMm MrAoX0 CMOYEHHbIX Y4aCTKOB
3(PPEKTUBHOCTb  yNaBnuBaHUA BellecTBa npu oTtbope npobd MoxeT
3Ha4MTENbHO CHU3UTBLCS.

10.4.3 ObpaboTaHHyl0 pacTBOPOM TPYyOKy OYeHb TLaTenbHO O6TMpaloT
yucTon punbTpOBanbHOM Oymaron, 3akpbliBalOT 3arfiywkamu (Hanpumep,
OoTpe3Kamn pPe3nHOBOrO LUfaHra ¢ NONM3aTUIEHOBOW UMW CTEKMSIHHON NPO6KO)

BCTbIK K CT.

BHUMAHUE: PABOTATb B PE3VMHOBLIX MEPYATKAX MOL TArOW!
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10.4.4 Ha mapkmpoBaHHyto 4actb CT HaknemBaroT HOMEP, HanMCaHHbIN
Ha Kycodke nenKkonnacTbipsi, WM MNUWYT MPOCTbIM KapaHOAWwoM Ha
MaTUPOBAHHOM KPYXKE W BKMaAbIBAlOT B MOJSIMITUIEHOBLIN MELLIOK AN
TPaHCMOPTUPOBKU Ha MyHKT oTbopa.

10.4.5 OgHoBpeMeHHO ¢ naptuen paboumx CT Tem e pacTBOpPOM
obpabatbiBaloT WwecTb “HyneBbixX” TPYOOK, TPM N3 KOTOPbIX TPAHCNOPTUPYIOTCA
Ha nocTbl HabmogeHu BmecTe ¢ octanbHbiMM CT M Cc HUMKM  Xe
BO3BpaLLatoTcs. B Tex cnyvasx, korga B pesynbTate AnuTenbHbIX (HE MeHee
mMecsua) HabnogeHun YCTaHOBIEHO, yTo HyneBble npobbl,
TpaHCMNopTUPYEMbIE Ha MOCT, HE OTNINYAOTCA OT HyNeBbIX NPOD, OCTaBMNEHHbIX
B nabopartopuu, Ans 4aHHOrO BELLEeCTBA TPaAHCMNOPTUPOBKY HyNeBbIX NPob Ha
MOCT MOXHO NMPEKPaTUTb U OCTaBNATb UX B TabopaTopun.

MpumevaHue - prGKM N 3armywKkn OOJKHbI MCnonb3oBaTbCA BCerga ansa

aHalnn3oB TOJIbKO OOHUX U TEX XKe npmmeceﬁ.
10.4.6 Cpok xpaHeHus1 obpaboTaHHbIX TPyOOK B repMeTUYHON ynakoBKe B
3allMLEeHHOM OT cBeTa MecTe npu Temnepartype Hwke 20 °C He Oonee

14 cyT.

10.5 MNoproroBKa anekTpoacnuparopa Kk otéopy npob

10.5.1 Ecnn gns otbopa npo6 wucnomnb3yloT He anekTpoacnMpartop
YOIB 4-40 co BCTPOEHHbIM ra3oBbIM CYETYMKOM, a anekTpoacnupaTtop
apyron mogenu, Hanpumep: OIl1-412 TU, nogrotoBka ero Kk oTtbopy
3aKrMYaeTcst B NPOBEPKE NMOKa3aHui poTaMeTpa no ra3oBoMy cyeTuumky. [pu
MOMOLLM ra3oBOro CcYeTyMKa OnpefensalT OelCTBUTENbHOE 3HaveHue
BeNMUUMHbI pacxoaa 2,0 AM3/mMuH. [na aToro K Bxogy poTameTtpa C pacxoaoM
ot 0,2 go 2,0 AM3*/MUH NPUCOEANHSAIOT OBbIYHO MCMOMb3yeMble Mpu oToope
npo6 copbumoHHyo TpybKy. K BXogy 3TOW CUCTEMbI MPUCOEANHSIIOT ra3oBblIi
CYETUMK, BKIIHOYAKOT acnupaTtop, YCTaHaBMMBAKT MO pPOTaMETPY pacxos

2,0 am3/MuH 1 nponyckatloT Bo3ayx B TedeHne 20 MUH.
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10.5.2 ®uKeupyloT HavanbHble M KOHEYHble MoKa3aHus ras3oBOro
CcyeTyMKa M pacCcuUUTbIBaOT AEWCTBUTENbHBIN pacxon Bosgdyxa. [lonyyeHHoe

3Ha4yeHWe pacxona UCMonb3yHT NpU pacyeTax oGbema oToBpaHHON NpPoBbI.

Vi = V- Vi )

roe V. - HayanbHOEe NokasaHue ra3oBoro CHETUMKa;
V« - KOHEYHOE MOKa3aHMe ra3oBOro CHETYMKA;

Vx - OENCTBUTENbBHbIN pacxopn Bo3ayxa.

10.5.3 [anee nepnoanyeckm KOHTPONMpYoT CYETUMNKOM
OEVCTBUTENbHYIO BEMWUMHY pacxoda BO34yxa Mpu  YCTAHOBMEHHOM MO
potameTpy pacxoge 2,0 Am3/MuH. PasHuua mexay o6bemMoM, U3MEepPEeHHbIM
ra3oBbIM CYETYMKOM M MpU MOMOLLUM pOTaMeTpa, He [OOIKHa MpeBbilaTh
2000 cm?® (5 %).

10.5.4 YTO4HEeHHas BennynHa pacxoda Bo3ayxa [ormkHa ObiTb ykasaHa
Ha 3TUKETKEe, MPUKPENIIEHHON K NPOBEPEHHOMY KaHary arekTpoacnuparopa.

PekomeHayemas yactoTa KOHTPOMs NpU NOCTOsIHHOW paboTe - OAuH pas

B 1 mec.

10.6 OT60p Npo6 Bo3ayXa

10.6.1 [ns onpeaeneHnsi pa3oBbiX MAacCOBbLIX KOHLEHTpauuin anokcuaa
cepbl MccregyeMbll  BO34yX acnupupyloT Yepe3 COpOUMOHHYH  Tpyoky,
obpaGoTaHHyto pactsopom (cMm. 10.1.8), ¢ pacxogom 0,5 OM3/MUH B TedeHue
20 MuH. MNpy HebOoNbLUMX MaCCOBbIX KOHLEHTpaLUsiX OUOKCuAa cepbl pacxon
BO3AyXa MOXeT ObiTb yBenuueH o 2,0 am*/muH. B aTom criyyae auanasoH
n3mepsieMbIx KOHLieHTpaumit coctaenseT ot 0,0025 go 0,2 mr/me.

10.6.2 MNpu oTbope copbumoHHast Tpybka AOMmKHa ObITb yKpenneHa B

BEPTMKaSIbHOM MONOXeHUU croeM copbeHTa BHU3. MNepen oTGOpoOM MpPo6bI
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cnoi copbeHta B CT ynnoTHAIOT NErkMM MOCTYKMBAHMEM HWKHUM KOHLLOM
TPpyOKM O OepeBsHHY0 MOBEPXHOCTb. Bo3ayx OOMmMKeH uaTU CHU3Y BBEpX.
Mpobbl B nmpouecce oTbopa M XpaHeHMs1 HEOOXOAMMO 3awmwatb OT CBeTa
(npn oTbope - akpaHoM 13 YyepHon Gymarn). MNpun Temnepatype 20 °C guokecug
cepbl B npobax okucnsieTcs npumepHo Ha 1,2 % 3a cyTku, npy 6onee BbICOKON
— ObicTpee. [Mpobbl HeobxoaMmo cpady Xe nocrne oTbopa 3akpbiTb
3arnywKkamu, ynakoatb U MOMECTUTb B XONMOAMUIbHUK. XpaHEHUe Ha MyHKTe
oTbopa npo6 6e3 xonogwnbHUKa npu TemnepaTtype Bbiwe 20 °C
HegonycTuMo. Cpok XpaHeHusi B XONOAUmbHKKE — 8 CYT.

10.6.3 pun onpefeneHnmm CyTOYHbIX KOHLEHTpauun oTbupatoT He MeHee
YyeTbIpex pa3oBbiX NPO6 Yepes paBHbIE MPOMEXYTKM BPEMEHMN.

10.6.4 MNpu  oTpuuaTenbHblX  TemnepaTtypax HapyXHoOro Bo3gyxa
Heobxoammo obecneunTb NOOOrPEB BO34YyX0BOAA BO34yx03abopHON cMCTEMbI

AN ra3oBbIX Npumecen Ao Temnepatypsbl oT 5 °C go 40 °C.

11 MNopsapok BbINOSIHEHUA U3MEPEHUN

11.1 B nabopaTtopun nomewaroT TPYOKM B CTEKMsIHHblE NPOBUPKM 1
3anuBaloT Mx 6 cM® pactBopa CyrnbgaMMHOBOW KWUCMOTbl B COOTBETCTBUM C
10.1.1. TlyTemMm HecKOMnbKMX NpOKayvMBaHUA pacTBopa 4epe3 COpOeHT npu
NMoMOLUM PEe3NHOBOW rpyLlln nepeBoadaT npoby B pacTBOp, BbldyBalT ero
ocTaTkh M BblHUMaOT TpyGKy. M3 npobupku oTbupaioT ana aHanusa 5 cmd
pacteopa. MpunusatoT 0,4 cm® pacTteopa dopmansaervaa no 10.1.3 n 1,0 cm®
paboyero pacteopa napaposaHunuHa unu dgykcuHa no 10.1.6. Copepxumoe
nNpobupky TwaTenbHo nepemewwmnsaroT 1 vYepe3 30 MUH N3MepSIIOT ONTUYECKYHO
NNOTHOCTb pacTBOpa OTHOCUTENbHO BOAbl. Kaxapli pa3 OOHOBPEMEHHO C
npobamun roToBAT TPU HYNeBbIX pacTBopa, A5s Yero obpaboTaHHbIE pacTBOPOM
no 10.1.8 copbumoHHble TPyOKM, XpaHuBLUMECH BMeCTe ¢ npobamu, nomeLlatT

B CTEKITIAHHbIE ﬂpO6VIpKI/I N aHanm3npyrT aHallorm4Ho rlpo6e.
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11.2 Maccy puokcuga cepbl B npobe HaxogaT C  MOMOLLbHO
YCTaHOBMNEHHOW rPagyMpoOBOYHON XapaKTePUCTUKU MO PasHOCTU OMTUYECKUX
NIOTHOCTEW pacTBOPOB NPOOLI U HYMNEBOTO.

11.3MNpn wnccnegosaHmm npob6 ocobo 3arpsasHeHHoOro Bosgyxa (C
KOHLIEHTpaLmen amokcuaa cepbl oT 1 go 8 mr/m®) BMecto 5 cm® ans aHanusa
6epyT 0,5 cm® nNpobbl 1 gonueatoT 4,5 cM® AUCTUNNMPOBaHHON BOabI. B aTOM

crnyyae pacyeT npoBoadAT ¢ y4yeTom pasdbasneHus B 10 pas.

12 O6paboTKa pe3ynbTaToB U3MepeHUn

12.1 MaccoByto KOHUEHTpaUuio AMOKCMAA cepbl B UccnegyemMom obbeme

Bo3gyxa C, mr/m3, HaxogsaT no dpopmyrne

m-V
C=__7"° 5
V.V, 5)
roe m — macca auokcuaa cepbl B aHanmMsMpyemom obbeme npobbl,

HangeHHasa no rpagyMpoBOYHON XapakTEPUCTUKE, MKT;

Vp — 06w o6bem pactsopa, cm?;

Va — 06beM pacTeopa, B3ATOr0 Ha aHanms, cMmS;

Vo — 06bem oTobpaHHOM npobbl BO3Ayxa, NPUBEAEHHbIA K HOPMAarbHbIM
ycnosusm, ame,

Mpwnm™MeuyaHwne — HangeHHaa no dopmyne (5) maccoBasi KOHLEHTpauus,
BblpaXXeHHasi B «MKr/OM®», YMCMEHHO paBHA MacCOBOM KOHUEHTpaLuW, BbIpaEHHOW B
«Mmr/m3y.

12.2 ObObem, B3STOrO Ha aHanu3 BO34yxa, MPUBOAAT K HOPMarbHbIM
ycrosusam no gopmyne

Vi -273-P

Vo = @7340)P, ©)

21



P 52.04.822-2015

roe Vi — obbem B3ATOro Ha aHanua Bo3gyxa npu TemnepaType t U gaBneHun
Pi B MmecTe oT6opa npobkl, om®;

Pi — atmocdepHoe faBneHne B MecTe oTbopa, MM pT. CT. unu rlla;

t — Temnepatypa Bo3sadyxa, NponyLieHHoro Yepes potametp, °C;

Po — atmocdepHoe aaBneHne npy HopmarnbHbIX ycrnoBusx 760 Mm pT. CT.
unun 1013rla.

MpumedyaHnwne-1mmprt.cr. =1,33 Ma.

12.3 CpeaHeCyTOUHYI0O MacCCOBYH KOHLEHTpaUMio pacCYMTbIBaOT, Kak
cpenHeapudMeTMYECKOe 3HaYEHME KOHLEHTPALUUn pa3oBbiX NPo0, MOyYEeHHbIX
yepes paBHble NPOMEXYTKM BPEMEHU B TeYeHUe CYTOK (He MeHee 4YeTblpex
pas).

13 OchopmneHue pe3ynbTaTOB U3MEPEHUN

13.1 PesynbTaT aHanusa npeacTaBnsioT B BUAE

Ce, £0,01:6-Cg, , mr/m® npu P = 0,95 (7)

rae  Cgo, — M3MepeHHasi MaccoBasi KOHLEHTpaLWsi ONpeaernsiemMoro BellecTsa
B BO3ayxe, Mr/m3;

O — rpaH1La OTHOCUTENbBHOM NOrpPeLIHOCTU B COOTBETCTBUM C Tabnuuen 1.

13.2 YucneHHoe 3HaveHMe pesynbTaTa MW3MEPEeHUs KOHLEeHTpauum
oKpyrngeTca [0 TOro Xe paspsja, 4YTO W 3Ha4YeHMe XapaKTepUCTUKU
NMOrpeLUHOCTK, KOTopasi OKpYrnseTcs 40 ABYX 3HaYalmx umudp n NpuBOAUTCH CO
3HaKOM «+» Mocne pesynbTata U3MepeHns.

lMpumep -

CSOZ =(0,0511 + 0,0095) mr/m3
Ecnn cogepxaHve guokcuaa cepbl HUXKE HWXKHEW rpaHuubl guanasoHa

M3MepeHI/1l7I, TO NPOU3BOOAT CcriefyroLlyto 3anncb B NpoOTOKoI1e M3mepeHm71:

22



P 52.04.822-2015

«MaccoBas KoHUeHTpauusa anokeuaa cepbl MeHee 0,01 mr/m3 npu o6bEme
npo6bl 10 AM3»;

«MaccoBasi koHUeHTpauusa auokcmaa cepbl meHee 0,0025 wmr/m® npm
06bEMe npobbl 40 amex.

13.3 Bblgaya nNpoTOKOMNOB C pe3ynbTaTaMu U3 AManasoHa HWXKe HUDKHEWN

rpaHuLbl B Ka4ecTBe pe3ysibTaToB €ONHUYHbIX I/I3MepeHMl7I Heaonyctuma.

14 KOHTpOMnb TOYHOCTU pe3ynbTaToOB U3MEePEHUN
14.1 TpeboBaHUA K KOHTPOJIIO KayecTBa

14.1.1 Ina obecnevyeHnss [OOCTOBEPHOCTU pe3ynbTaTOB U3MEPEHUN
perynspHo npoBoasAT npoBepKy cTabunbHoCTH rpagyvpoBOYHOM
XapaKTepUCTUKM U OMnepaTuBHBLIN KOHTPOmNb noBTopsemMoctn (14.2, 14.3),
HopmaTtumBbl KoToporo paccuutanbl no NOCT P MCO 5725-2 npusefeHbl B
npunoxenun E.

OTM HopMaTuMBbl paccyMTaHbl HA OCHOBaHUWM MoKasaTemnemn, MonyYeHHbIX
no pesynbTataMm MexnabopaTopHOro 3KcnepMMmeHTa C  yyactuem 8
nabopaTopuii, n npeacTasneHsbl B Tabnuvue 8.

T a6 nuuya 88— XapakTepuUCTUKM NOrPELLHOCTU 1 €€ COCTaBNSALWMNX Ha

cTaguv aHanu3aa XUOKUX npo6 auokcuaa cepsl

[nanasoH [MokasaTtenb MokasaTtenb MokasaTtenb
N3MEepEeHUN, MOBTOPSIEMOCTU BOCMPOM3BOAMMOCTU TOYHOCTU

mKr/5 cm3 or, % or, % 5, %
010,10038,0 2 9 19

MpumeyaHune—Tlpegen noBTopsemMocTu fn BbIYUCHSIETCS! MO dopmyne

rn = Q(P,n) or

rae N -4ucno napannenbHbIX onpeaeneHvn, NpeaycMoTPeHHbIX METOAMKON aHannsa ans
nonyyYeHust pesynbtaTta aHanu3aa;
Or - NOKasaTernb MOBTOPSEMOCTMN KOTOPbLIN paBeH 2 (cM.Tabnuvua 8)
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Q(P,n) =2,77 npyn=2
Q(P,n) = 3,31 npyn=3
Q(P,n) = 3,86 npun=5

Mony4eHHble gaHHble NpeacTaBnexbl B Mpunoxenun E, Tabnuue E. 1.
14.1.2 MNeprnogn4yHocTb KOHTpOns cTabunbHoCcTH pesynbTaTtoB
BbINOMHAEMbIX W3MEPEHUA pernameHTuMpyloT B «PykoBOOCTBE MO KayecTBy
nabopatopumy.
14.1.3 KoHTponb cTabunbHOCTN pe3ynbTaToB M3MepeHun B nabopatopum
ocywectenstot no FOCT P UCO 5725-6, ucnonb3ys MeToObl KOHTPONs
CTabuNbHOCTU CTaHOAPTHOIO OTKMOHEHWUS MPEeun3MOHHOCTM B YCMOBUSIX
nosTopsieMocTu. [lpoBepky CTabunbHOCTUM OCYLLECTBMSOT C MNPUMEHEHNEM
KOHTpOMbHbIX KapT LLyxapta no PMI" 76 B cooTBeTCTBMM C npunoxeHuem XK.
14.1.4 PekomeHayeTcs YycTaHaBnvBaTb KOHTPOMMPYEMbIA Nepuog Tak,
YTOObI KONMYECTBO Pe3yNbTaTOB KOHTPOSbHBLIX M3MEpPEHUA BbIno OT ABagLaTH
00 TpuguaTu.

14.1.5 MNpun HeyooBRneTBOPUTENbBHbLIX pesynbTaTax KOHTPOMs, Hanpumep,
npesbleHUn npedena AevcTBUS UMM perynspHoM npeBbileHnW npegena
npeaynpexaeHns, BbISCHAKT MPUYMHbI 3TUX OTKIIOHEHUW, B TOM 4uchne

NPOBOAAT CMEHY PEaKTMBOB, NMPOBePSA0T paboTy onepaTtopa.

14.2 KoHTpOonb cTabUNbHOCTU rPagyMpPOBOYHON XapaKTe pUCTUKN

14.2.1 KoHTponb  cTabuibHOCTM  rpagyMpOBOYHOM  XapaKTepPUCTUKM
cnegyet npoBOAUTbL MpPU  KaXOOW CMEHe MapTuM peakTUBOB, a Takke
nepuoguMyeckm — B COOTBETCTBMM C MraHamMu BHyTpunabopaTopHoOro
KOHTpOns. PekomeHayemasi 4acTtoTa KOHTPOSis Npu MOCTOsHHOW pabote —
O[MH pa3 B KBapTan.

14.2.2 KoHTponb nNpoBOAAT NO Tpem pacTtBopam, MPUroTOBIIEHHbLIM
aHarnornyHo pacteopam ans rpagympoku Ne 2, Ne 4 1 Ne 6 (B cOOTBETCTBUM C

Tabnuuen 6). Kaxgbii pacTBOp roTOBAT B TPEX cepusiX, OAHOBPEMEHHO
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roTOBAT HyneBoW pacTBop. V3amepeHus onTMYeckon MNIOTHOCTU pPacTBOPOB
NpoOBOAST B COOTBETCTBUM € pa3gernom 10.2.3. MNMpoBepky npuemMneMocT Tpex
pe3ynbTatoB M3MEPEHU OMTUYECKOW MIIOTHOCTM PacTBOPOB MPOBOAHAT MO
ycnoeuio (1) ¢ HOpmMaTVMBOM AN [OMOKCUAA cepbl s, paBHbiM 7 % B
COOTBETCTBMM C NpuUnoxeHnem E.

14.2.3 [pagyvpOBOYHYI0 XapakKTEPUCTUKY MPU3HAKT CcTabunbHON npu
BbINOSIHEHUM yCcroBusA (3) C HOpMaTMBOM AnA AMoKcMOa cepbl O, paBHbIM
19 % B cooTBETCTBUM C NpunoxexHvem E.

14.2.4 Ecnn ycnosue (3) He BbINOMHAETCH, He06X0AMMO YCTaHOBUTb

HOBYIO rpafyMpPOBOYHYIO XapakTepuctuky no 10.2.

14.3 OnepaTuBHbIN KOHTPONlb  MOBTOPSIEMOCTM  pe3ynbTaToB
M3MepEeHU ONTUYECKOW NNOTHOCTU CYyNbdUT-MOHA B pacTBOpe

14.3.1 KoHTponb MpoBOAAT OOWH pa3 B [OeHb, aHanu3mpys BMecCTe C
oTobpaHHbIMK NpobamMu ABe OAMHAaKOBbIE 403bl pacTBOpa Ansl yCTaHOBMEHMS
rpagyvpoBOYHON XapaktepucTtukn. CpeaCcTBOM KOHTPONSA CnyXut pactesop Ne
4 ¢ copepxaHuem 2,0 MKr cynbduT-noHa B 5 cm® pacteopa. PactBop MoxeT
XPaHUTLCS B XONOAUITbHMKE TeYEHNE OAHON Heaenu.

14.3.2 Tlpyu KoHTpone B [aBe nNpoGupku oTtbupaloT no 5 cm® aToro
pacTBopa, aHanM3mpyrT kak npobbl no 10.2.

14.3.3 PesynbTaT KOHTPONS MPU3HAKT YOOBNETBOPUTENbHLIM NpU
BbIMOSMHEHUN YCnoBus (1) C HOPMAaTUBOM KOHTPOMA ANs AMOKCMOA Cepbl I2,
paBHbIM 6 % B COOTBETCTBUM C NpunoxeHvem E.

14.3.4 PesynbTaTbl U3MEPEHUA OMTMYECKOW MMOTHOCTU KOHTPONBHOIo
pacTBopa AOIMKHbI NMOCTOSHHO CPaBHUMBATLCHA C AaHHbIMU 3a MNpoLUfble OHW.
Peskue (6onee 20 %) nameHeHUs1 cpegHNX 3HAYEHUA ONTUYECKON MAOTHOCTU
CBMOETENbCTBYOT O HeXenaTernbHbIX OTKNOHEHUAX B HOPMarbHOM XoAe

aHanmaa.
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14.4 OnepaTUBHbIA KOHTPONb TOYHOCTU pe3yribTaTOB U3MepPeHUN

OI'IepaTI/IBHbIIZ KOHTPOJ1Ib TOYHOCTU I/I3MepeHI/|l7I npoBoaAT OAMH pa3 B
Hegento. [OnNs OUEHKM TOYHOCTU M3MepeHl/Iﬁ MOoryT OblTb  MCMNOMb30BaHbI
pesynbTaTtbl, MOJIy4eHHble TMpun KOHTPOJSIe MNOBTOPAEMOCTU. Pe3yanaTb|
KOHTpPOJIA TOYHOCTU CHUTAKOTCA YyOOBNETBOPUTESIbHBIMU NPU  BbINOJIHEHUN

ycnosus (3).

14.5 OnepaTUBHbLIN  KOHTPOJSIb MOBTOPAEMOCTM U  TOYHOCTU
pe3ynbTaToB M3MepeHMW MacCOBOM KOHLEHTpauuu Auokcuaa cepbl B
rasoBbIX CMecsX

14.5.1 OnepaTtuBHbIA KOHTPOSb MOBTOPSIEMOCTU U TOYHOCTU U3MEPEHUI
MacCOBOW KOHLeHTpaLun AMoKcuaa Cepbl B ra3oBbiX CMECSX MOXeT ObiTb
peanu3oBaH Mpu HanuvyMm B nabopatopum reHepaTopa NMOBEPOYHbIX Fa30BbIX
CMecel, BKINoYatLwero UICTOYHNK MUKPOMOTOKa Anokeunaa cepebl. [Npun KoHTpone
npoBogsatr oTtbop W aHanu3 [OByx npob6 rasoBoW CMecu OAMHAKOBOW
KOHLeHTpauun ¢ Bbixoga reHepatopa. KoHTponupytoT TOYHOCTb pesyrbTaToB
N3MeEpPEHNN.

14.5.2 PesynbTaTthl KOHTpONA NMoOBTOPAEMOCTU npusHaioT

yOoBNETBOPUTESIbHBIMU MPU BbINOJTHEHNN CneayroLnx ycn0|3m7|

2-(X o = Xin)

-100<r,
X X0 (®)

rae  Xmax - MakcUMarbHbli pe3ynbtaT uamepeHus, mr/ims;

Xmin - MUHUMArbHBLIN Pe3yrbTaTt u3MepeHus, Mr/ims;

' - HOpMaTMBbl KOHTPOMs MOBTOPSAEMOCTU pPe3ynbTaToB WU3MepeHun
npu aHanuse npob, oTobpaHHbIX K3 rasoBon cmecu, npu P = 0,95 artor

HopmaTtme coctaBut 19 %.
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14.5.3 PesynbTaThl TOYHOCTH KOHTpOI| npusHaroT
YAOBNETBOPUTENbHLIMU MPU BbIMOMHEHUN ANS KaXAOW KOHTPONbHOW MNpobbI

ycrosusi

X-C
u1 00=K (9)

roe X - pesynbTaT M3MEpPeHMs1 MacCOBOW KOHLEHTpauuu OMoKcuaa Cepbl B
CMecH Ha BbIxoae reHeparopa, mr/ms;

C — aTTecTtoBaHHOe 3Ha4YeHWe MacCOBOW KOHLIEHTpaUMM OUOKCMAA Cepbl,
npunMcaHHoe ra3oBoi cMecy Ha Bbixode reHepatopa (npu 0 °C n 101,3 klla),
mr/m3,

Ecnv no nacnopTHbIM AaHHbIM 3HayYeHMe MacCOBOW KOHLIeHTpaumu
AvoKkcuaa cepbl, NPUNUCaHHOE ra3oBOV CMECU Ha BbIXOAE reHepaTopa, yka3aHo
npu 20 °C, To ansa npuBeaeHus k 0 °C aTo sHauyeHne ymHoxatoT Ha 1,07.

K - HOpmMaTtuMB KOHTPONS TOYHOCTU PEe3ynbTaToOB WM3MEPEHUN MaCCOBON
KOHLIeHTpaumm guokecuaa cepbl (ana P = 0,95), pasHbin 22 %.

Mpumevanune- K=3.

27



P 52.04.822-2015

MpunoxeHune A
(obsizaTenbHoe)

O6e3BpexnBaHue pacTBopoB, coaepXalwmx pTyTb

B nonunatuneHoBbIn cocyn BMECTUMOCTbIO He MeHee 50 AM3 crivBaloT
pacTBOpbI, coAepXaline pTyTb, NOMyYEeHHble NoCcre aHanu3a.
(BHUMAHWE: HE CMELLUMBATbL C PACTBOPAMW OT OPYIMX AHATTM30B).

Korga o6bem gocturaet 40 am®, 0o6aBnAlT peakTuBbl B ONpeaeneHHOM
nopsigke, TWATENbHO MNepemellvBasi pacTBOp Mocne kaxagoro nobaeneHus.
CHavana npunusaioT 40 %-i (Mmacca/obbemM) pacTBOp HaTpUS TMOPOOKUCU B
KOMuuyecTBe, OOCTAaTOYHOM [AnA HenTpanusauum, u euie 400 cm® atoro xe
pacTtBopa. 3atem pobasnsawT 100 r cynbcduaga Hatpus u yvepesd 10 MuH
menneHHo npunueatoT 400 cm® 30 %-ro pacteopa nepekucu Bogopoda. Ocagok
cynbdmaa pTytn (cogepxalimm okorno 5 r HgS) ¢ HebGonbMM KONMYECTBOM
XWOKOCTM MEpenmnBaloT B CTEKNAHHYI GaHKy BMecTMMOCTbio 1 AMS3, KoTopyto
rnocrne HarmofHeHMs1 3axopaHuBalT B CreumanbHO OTBEeAEHHbIX MecTax Ans

TOKCUYHbIX OTXOOB, UMM PETEHEPUPYIOT U3 Cynbduraa pTyTb.
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MpunoxeHune b
(obsizaTenbHoE)

OnpepeneHune cogepxaHusa oopmanbaernaa B oopmanvHe

B.1 NpurotoBneHune pacTtBopoB

6.1.1 Mop, pacteop 0,05 monb/Am®.

PactBop rotoBaT M3 ctaHgapT-TuTpa. B mMepHyto konby BMeECTMMOCTbIO
500 cm® nepeHoCAT codepXMMoe OAHOM amnynbl Woga W [OoBoaaT
AUCTUNNMPOBAHHOW BOAOW A0 METKM.

B.1.2 Hatpusa rugpokeuna, 30 %-i (macca/obbem) pacTeop.

Bagewwusaror 30,0 r HaTpua rmapokemg ¢ norpewHocteto 0,02 T,
pacTBOPSAT B OUCTUIINIMPOBAHHOW BOAE, MEPEHOCAT B MEPHYK Komnoy
BMeCTUMOCThI0 100 cm® 1 4OBOAAT 40 METKU ANCTUNNMPOBAHHON BOLOWM.

b.1.3 PacTtBop consHom kucnotbl 1:5 (no ob6wemy).

B mepHyio konby Bmectumoctbio 100 cm® BHocaT ot 40 go 50 cm®
AMCTUNNMPOBaHHON BoAbl, 20 cM® KOHLIEHTPUPOBAHHOW COMSIHOW KWUCMOTbI U
OOBOOAT AUCTUIIIMPOBAHHOM BOAOW OO METKMU.

b.1.4 Hatpun cepHoBatuctokucnbeii  (Trocynbdart), pactsop 0,1
Monb/amS.

PactBop rotoBAT M3 cTaHgapT-TuTpa. B mepHyto konby BMECTMMOCTbIO
1000 cm® nepeHOCHAT codepXMMOe OOHOW amnynbl TUoCynbgata HaTpus W

[0BOAOAT 10 METKU AUCTUNIIMPOBAHHOM BOOON.

B.2 NpoBepneHue aHanusa
B5.2.1 B wmepHyto konby Bmectumoctbio 500 cm® BHocatr 10 cm®
dopmanvHa, [OBOAAT O0bEeM [0 MEeTKM AUCTUITNIMPOBAHHOM BOAOW W

TWarTtesibHO nepemMelinBaoT. IChle) pacTBOp B KoJlin4ecTBe 5 cm® NepeHoOCAT B
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KOHUYECKYH Konby BmecTumocTbio 250 cm®, nobasnsiot 40 cm® pacTBopa ioaa
koHueHTpauven 0,05 monb/amM® u no kannsm 30 %-W pacTeop ruapokcuaa
HaTpusa 00 nonydeHus 6neaHo-KenTon okpacku. Konby 3akpbiBatoT NpobKon m
nomewatot Ha 10 MMH B TEMHOE MECTO, MOCIEe Yero OCTOPOXHO 06aBnsAloT 5
cm?® consiHom kncnoThl (1:5) 1 BHOBb ocTaBnsAoT Ha 10 MUH B TEMHOM MecTe.

B.2.2 3atem B konby BHocAT oT 100 go 150 cm® AUCTUNNMPOBAHHOW BObI
M  OTTMTPOBbLIBAIOT M3ObLITOK 104a PpacTBOPOM  TUOCyNb(arta HaTpus
koHueHTpauvei 0,1 monk/am® 1o obecLBeumBaHus.

KoHTponbHOe TUTpoBaHWe MpPOBOAST, BHOCS B KONOy BMeCTO pacTsopa
dopmanbaervaa 5,0 cm® gucTUNNMpoBaHHON BOAbI.

PacueT KoHUeHTpauuu dopmanbaernga B dopmanuHe (C, monb/omd)

NpoBOASAT No copmyne

g = Ve Ve) Or Ko (6.1)
v-F ’ '
roe VK — obbem pacTBopa TVIOC)’J'Ibd.')aTa, nowenlwero Ha KOHTPOJibHOEe

TUTpOBaHue, cm>;

V, — obbem pacteopa Trocynbara, noweaLero Ha TMTpoBaHne npods,
coaepxallen dopmanbaerna, cm>;

Cr — To4Has KOHLEeHTpauus pacTBopa Tuocynbdara HaTpus, monb/am® B
cooTBeTCcTBUM C B.5.13;

Kpass — k0ahmumeHT pasbasneHus gopmanmvHa (K = 50);

V — 06bem popmanuHa, B3ATbIi Ha TUTpoBaHue, cm® (v = 5);

F — ctexnometpuyecknin paktop (F = 2).
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MpunoxeHne B
(o6sa3aTenbHoOe)

MeToauka NpUroToBreHNA aTTeCTOBaHHbIX PacTBOPOB
nupocynbduTta Hatpua AP1-SO2 n AP2-SO:

B.1 HasHauyeHune u obnactb npumeHeHus

MeToauka ycTaHaBNMBaeT MPUrOTOBMEHME aTTeCTOBaHHbIX PacTBOPOB
nupocyneduta Hatpua (unm cynbcguta Hatpuss) AP1-SO2 u AP2-SO..
ATTECTOBaHHbIE pacTBopbl npefHasHaueHbl ans yCTaHOBNEHUS
rpagyvpoOBOYHbIX 3aBMCUMOCTEN W pernaMeHTUpyloT npouedypy KOHTpOns
TOYHOCTU Pe3yrbTaToB M3MEPEHMSI MacCOBOM KOHLEHTpaUuMW AMOKCUAA Cepbl

oTOMETPUYECKUM METOAOM B aTMOCHEPHOM BO3aYyXE.

B.2 MeTponorunyeckue xapakrepucTuku

MeTponoruyeckue XapaKTepPUCTUKM aTTeCTOBaHHbIX pacTBOpPOB
npueeaeHsl B Tabnuue B.2
T a6 nwnu a B2 — Merponormieckme xapakTepucTukum pacTBOpPOB

ﬂVIpoch'Ib(*)VlTa HaTpu4, aTTeCTOBaHHbIX HA coaepXXaHne AnoKcuaa cepbl

3HaueHue xapaKTepuCTUKK Ans
HanmeHoBaHue xapakTepucTuku aTTeCTOBaHHbIX pacTBOPOB
AP1-SO2 AP2-SO2

ATTECTOBaHHOE 3HaYeHue,
COOTBETCTBYIOLLEE MACCOBOW KOHLEHTpaLMK
avokcuaa cepbl, MKr/cm® 400 10
paHULIbl NOrPELLHOCTY YCTaHOBMNEHMS!
aTTeCTOBAHHOMO 3Ha4YeHNs1 MaccoBOW
KOHLIEHTpaLuun auokcuaa cepel,
(P=0,95), mkr/cm® 7,00 0,18

31



P 52.04.822-2015

B.3 TpeboBaHMA K cpeacTtBaMm U3MepeHUn,
ycTporcTBaM, peakTuBam

BCnomMmorartesibHbIM

B.3.1 TpeboBaHns K cpeactBaM  U3MEPEHU,  BcCrnomMoraTenbHbIM
yCTpoNcTBam nNpuBeAeHbl B pa3gene 5.
Mpy NpUroToBNEHUM aTTeCTOBaHHbLIX PACTBOPOB NUPOCYnbdUTa HaTpus

NPUMEHSAOTCA peakTuBhbI, ykasaHHble B Tabnuue B.3.

Tab6nwuuaB.3 -Peaktussbl

ctangapt-Tutp (0,1 H)

HaumeHoBaHue peaktuBa | O6G03HayYeHUe fOKyMeHTa KBanundgpukaums
Hatpusa nupocynbcut TY 6-09-4327-78 u.
(Na2S20s) nnn
HaTpusi cynbuT FOCT 195-77 y.g.a.
:.Lan::Kmb(m okeng) 2642 TY -001-23164744- | Pactsop 0,1 monb/am?, (0,1H)
AP Ap A 2002 ctangapT-Tntp (NaOH)

HaTtpuii cepHoBaTnCTO-
KuCnbIv (TMocynbgar)
ctangapt-tutp (0,1 H)

TY 2642-001-23164744-
2002

Pacteop 0,1 monb/am?, (0,1H)
ctanaapT-TuTp (Na2S203)

Hatpun xnopuctbin

FOCT 4233-77

XM

WMop, cTanaapT-TuTp (0,05
monb/am®)

TY 2642-001-23164744-
2002

Pacteop 0,05 monb/am® (0,1H)
CTaHaapT-TUTp

Kanui oByxpomMoBOKMCbIN

FOCT 4220-75 X.4.
(ouxpomart kanus)
Kanun nogmcrein FOCT 4232-74 X.M.
Kucnota consaHas [OCT 3118-77 (d = 1,19 r/cm®), x.u.
Kowmnnekcon Il FOCT 10652-73 u.a.a.
(TpunoH B)
Kpaxman pacTBopumblii FOCT 10163-76 u.
Ptytu (Il) okeng (kenTbin) OCT 5230-74 y.4.a.

CTaHpgapTHbI obpasely
Kanus OBYyXPOMOBOKMCIIOrO

CO | pa3spaga Ne2215-81
unm

CO Il paspsiga Ne8035-
94

Ons TuTpoBaHusa

B.4 UcxogHble KOMMOHEHTbI aTTeCTOBAHHbIX PacTBOPOB

B.4.1 MNupocynbdut Hatpusa no TY 6-09-4327-78, nnun cynbuT HaTpus

no NOCT 195-77

B.4.2 TetpaxnopmepkypaT HaTpus (TXM)

B.4.3 Boga gnctunnupoBaHHas
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B.5 Mpoueaypa npuroToBneHnsi BCnomoraTeNbHbIX PacCTBOPOB

B.5.1 ConsiHast kucnoTa, pactsop 10 monb/am®
80 cm® consHoit kucrnoTel (d=1,19 r/cm®) posogsT po 100 cm®
ONCTUNNMPOBAHHOM BOAOW B MepPHOW Konbe.

B.5.2 ConsiHast kucnota, pacteop 1 Monb/am®

80 cm® consiHoi kucnoTsl (d=1,19 r/cm®) pa36aBnsoT AUCTUNNMPOBAHHON
BOJOW B MepHoM konbe o 1 ome.

B.5.3 ConsHas knucnota, pacteop 0,1 MOJ'Ib/,D,M3

100 cm® no B. 5.2 pa3BoAAaT AUCTUNNIMPOBAHHOW BOAOW B MEPHOM Konbe
BMECTUMOCTbI0 1 am°.

B.5.4 CongHas kncnota, pacteop 2:1

K 170 cm® pguctunnuposaHHoii Boabl  go6asnsioT 340 cm®
KOHLEHTPMPOBAHHOW COMSIHOM KMCINOThI U MepPEMELLNBAIOT.

B.5.5 HaTpusi ruapokeua, pacteop 0,1 monb/am®

[oTOBAT M3 cTaHAApPT-TUTPA.

B.5.6 TXM, pacTtBop 0,04 monb/am®

B MepHylo konBy BmectumocTelo 1 am® HanusaoT 600 cm®
AVNCTUNNMPOBAHHON BOAbl. B TONCTOCTEHHbLI CTakaH BMeCTUMOCTbio 50 cm®
BHOCAT 8,7 r okcupaa ptytv, 4,68 r xnopmga Hatpma u 0,07 r TpunoHa b wn
nepeMeLLVBaoT CTEKMSAHHOM Manovkon A0 MOMy4YeHWs OAHOPOAHOM MacChl.
3atem BnuBaT 9,0 cM® CONsIHOW KUCMOTHI KoHueHTpauunen 10 monb/am® u
nepemMeluvMBalOT [0 PacTBOPEHMs okcuaa pTyTu. [lonyyeHHbIn pacTBop
MeLNEeHHO NepenuBaT B MEPHYK Konby, HECKONbKO pa3 onosiackmBaroT
CTakaH BOAOMW [0 MOIHOrO nepeHoca pacTtBopa M3 Hero B konby. 3atem B
MepHyto konby nocTeneHHo BHOCAT 95 cM® ruapokcaa HaTpust KOHLeHTpaLmen
0,1 Monb/AM®, NOCTOSIHHO nepemelunBasi. PacTBop B konbe nepeMelLMBaloT,
namepstT 3HaveHne pH. Ecnv oHo He nonagaet B uHTepBan 54 — 6,4
nobaBnsalT pacTBop rmapokcuaa Hatpusi KoHueHTpaumen 0,1 monb/am® vnu

COJSIIHOM KNCROTbl KOHUeHTpaumen 0,1 MOJ‘Ib/D,Ms. [onneatoT pacTBOp 4O METKM
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ONCTUNNNPOBAHHOW BOOOW UM BHOBb NepemelunBaloT. PacTBop OoCTaBnsioT Ha
CyTKW, 3aTeM B Criydae Ierkoro nomyTHeHusi unbTpytoT. Cpok XpaHeHus
pacTBopa — He GonbLue 3 Mec.
BHUMAHWE: PACTBOP AO0OBUT, BCE PABOTbI MO MPUTOTOBINEHNIO
PACTBOPA CNEQYET NPOM3BOANTL NOM TAron!

B.5.7 Mog, pacTteop 0,05 monb/am?

PacTBop rotoBaT 13 cTaHgapT-TUTpa.

B.5.8 Mog, pacteop 0,005 mons/am®

50 cm® pacteopa noga 0,05 monb/oAM® pasBoaAaT AMCTUNNMPOBAHHON
BOJOVW B MepHon konbe BmecTumocTbio 500 cm®. PacTBop rotoBsT nepeq
ynotpebneHuem.

B.5.9 Tuocynbdart Hatpusi, pacteop 0,1 Monk/am®

PactBop TMocynbgarta HaTpus rotToBAT U3 CTaHAapT-TUTPa.

B.5.10 Tuocynbdat HaTpus, pactsop 0,01 monb/am3

50 cm® pactBopa Tuocynbgata HaTtpus 0,1 wmonb/om® passogsT
AVNCTUNIMPOBAHHOW BOAOW B MepHoM Konbe BmecTumocTbio 500 cmd. Pacteop
roToBAT nepepg ynotpebneHnem.

B.5.11 Kpaxman, 0,2 %-11 pactBop

BagewwusawoT 0,4 r kpaxmana c¢ norpewHocTtbto 0,01 r n pactuparot ¢
HeGOoMbLIMM KONUYECTBOM AUCTUMNMPOBAHHOW BOAbl, MOMYYEHHYIO B3BECH
meaneHHo npubasnaoT k 200 cm® ropsyen AMCTUNNIMPOBAHHOW BOAbI;
NPOAOIKaT HarpeBaHWe [0 MNONy4YeHUs Mpo3payHoro pacrtBopa, 3aTeMm
OXIaXXdakT M NePEHOCHAT B CTEKISHHYO KOMNOy ¢ NpOGKONn.

B.5.12 PacTtBop ABYXPOMOBOKMCIIOrO Kanus ¢ MONSAPHON KOHLEHTpaumen
0,1000 monb/am®

PacTBop rotoBAT U3 CTaHOApPTHOrO BellecTBa ABYXPOMOBOKUCIONO Kanus
ons tutpoBaHua CO | paspsga wnm TCO |l paspsga pacTBOpsioT B
AMCTUNINIMPOBaHHOM BoAEe B MepHoii konbe BMecTMMmocTbio 1 Am® n gosoaaTt
00bEM AUCTMNNMPOBaHHOW Bogon Ao MeTku. Wnm B3sewwuBawT 2,4515 1

amxpomata kamus (K2Cr207), npegBapuTEnbHO BbICYLLIEHHOMO B TeYeHue 2 Y
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yacoB npu TemnepaTtype 105 °C, KONMMYECTBEHHO NEPEHOCAT €ro B MEPHYHO
konBy BmecTUMOCTblo 500 cm®, pacTBOPSIOT B AUCTUNIIMPOBaHHOW Bofde,
OOBOOAT OO METKM U nepemMeluvBatoT. PacTBop XpaHSAT B MMAOTHO 3aKpbITON
TEMHOW CKNsiHke He Bonee 6 mec.

B.5.13 YcTaHOBNEHMEe TOYHOM KOHLIEHTpauuu pacTtBopa TuocynbdaTa
HaTpUa C MOMSPHON KoHLeHTpaumen 0,1 monb/am?

B koHuuyeckyto konby BMecTuMocTbio 250 cm® HanmeatoT ot 70 go 80 cm?
AMCTUMNNMPOBaHHON Boawl, AobaBnsaoT nunetkoi 10 cm® pacTBopa avxpomara
kKanus ¢ KoHueHTpauuen 0,1000 monb/am®, BcbinalwT 1 © Cyxoro Kanusi
nmoguctoro u pobBasnawT 10 cm® pactBopa consHol  Kucrotel  (2:1)
(nepeuncnenve B.5.4). Konby 3akpbiBatoT Npobkor 1 CTaBAT B TEMHOE MECTO.
Yepe3 5 MUH TUTPYIOT BblAENMBLUMACA MO pacTBOPOM TUOCyrbdaTa HaTpus
[0 6rneaHo-xénTon okpacku. 3atem gobasnsoT 1 cm® pacTBopa Kpaxmana u
NPOAOIKAOT TUTPOBAHMEM MO KanfisiM OO CBETIO-3€MTIEHOM  OKpPacCKW.
OnpepeneHne NOBTOPSAOT M NPW  OTCYTCTBUW pPacXoXaeHus B ob6bemax
TuTpaHTa Gonee 0,05 cm® 3a pesynbTar onpedeneHns MPUHUMAKOT CpeaHee
apudmeTuyeckoe. B npoTMBHOM crnyvae NoBTOPSIHOT TUTPOBAHUE A0 MOSy4YeHUs
pesynbTaToB, OTMMYawmxcs He 6Gonee, 4Yem Ha 0,05 cm®. MonsipHyio

KOHLEHTpauuio pacteopa Tuocynbdara Hatpua Cr, monb/am®, Haxogat no

dopmyne

Co-Vn
Cr= ) (B.1)
Vr

roe  Cp— MOMspHas KOHLIEHTPALMsS AMXpomaTa Kanusi, Monb/am3;
Vj — 06bEM pacTBopa AvxpomaTa kanusi, cm>;
V1 — 06BbEM pacTBopa TMOCynbdarta HaTpud, NowweaWwmnn Ha TUTpOBaHue,

cmd.
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B.6 PacuéTt norpewHoCT NPUroToBJieHNA BCNoMmoraTesibHbIX pacTtBopoB

B.6.1 PacueT norpewHocT An, Mornb/am®, NPUroToBreHUss pacTeopa

AvxpomaTa Kanus ¢ MonsipHon KoHueHTpauuein 0,1000 monbk/ame, nposogsT no

dopmyne
2 2 2
A MY (Aw
Ar=Ca [u“j +(VV1J +(mj , (B. 2)

roe Cp — npunucaHHoe pacTBOpy 3HAYeHMe MOMAPHON KOHLEeHTpaLmm

avxpomarta kanus, mons/ams;

A, — npegenbHoe 3Ha4YeHWe BO3MOXXHOIO OTKIMOHEHWs MacCOBOW O0Nu
OCHOBHOTO BELLIECTBA B peakTuBe OT NPUMNUCAHHOIO 3Ha4YeHus |, %;

M — MaccoBasi gonsi ocHoBHoro BeulecTtBa (K2Cr207), npunucaHHas

peakTuBy KBanudukaumm x.u., %;

Avi — npepenbHoe 3HayYeHVWe BO3MOXHOMO OTKMOHEHUS BMECTUMOCTM
MEPHOW KOMBbl OT HOMUHAMNbLHOTO 3HAYEHNs, CM;

V1 — BMECTMMOCTb MEPHOW KOnbGbl, cm3;

Am — npegenbHas BO3MOXHas NOrpeLlHOCTb B3BELWWNBAHWS, T;

m — Macca HaBeCKW guxpomara Kanus, r.

[MorpelwHoCcTb NPUroToBMEHMS pacTBopa AuMxpomaTa Kanusi ¢ MONAPHOM

KoHUeHTpauuen 0,1000 mons/am® pasHa

2 2 2
Ar=0,1 (0’1] +[0’40j + 0,0002 =0,00013 moms/mm’
100 500 2,4515

B.6.2 Pacuetr norpelwHoctn Ar, Monb/OMS, MPUrOTOBMEHWUA pacTBopa

THocyrnbdaTa HaTpUs C MOMSAPHO KoHUeHTpauuen 0,1 Mmons/ame, npoBoasAT Mo

dopmyne
An ’ Av: : [AV;T
Ar=Cr, || —| + +
r=Cr (C}J (sz Vi) (B. 3)

36



P 52.04.822-2015

roe Cr — npunucaHHOe pacTBOpPY 3HayYeHue MOMNSAPHON KOHLEHTpaumm
ThocynbaTa HaTpus, Mornb/ams;

Ap — npegen BO3MOXHbIX 3HAYEHWA MOrPELUHOCTM MPUrOTOBMEHUS
pacTBopa AvMxpomMara Kanus ¢ MonsipHoi KoHueHTpauven 0,1000 monsk/ams;

Cnp — npunucaHHoe pacTBOPY 3HAYEHME MOSSIPHOM  KOHLIEHTpaLumm

amxpomara Kanus, mons/ams;

Av: — npenernibHoe 3Ha4YeHne BO3MOXXHOIo OTKIMOHEHUA BMECTUMMOCTU
NMMNeTKn OoT HOMUHarbHOro 3Ha4eHu4, CM3;

V2 — 06bEM pacTBOpa AUXpomaTa Kanus, 0ToBpaHHbIN NUNeTKon, cm?;

Avs — npegenbHoe 3Ha4yeHWe BO3MOXHOMO OTKMOHEHUS BMECTUMOCTM
BOPeTKM OT HOMUHASBHOIO 3HaYeHUs1, M3,

V3 — 00BbEM pacTBopa TuocynbdaTta HaTpusl, U3PacXOAOBaHHbIA Ha
TUTpOBaHue, cm3.

MorpellHOCTb MPUrOTOBREHUSI pacTBopa TuoCynbdarta HaTpus ¢

MORMSAPHOW KoHUeHTpaumen 0,1 monb/am® pasHa

2 2 2
Ar=0,1 0,00013 + 0,04 + 0.1 =0,00058 Momb/mM°
0,1 10 25

B.7 Mpoueaypa NpuroToBreHNsi aTTeCTOBaHHbIX PacCTEOPOB
AP1-SO2 n AP2-SO:

B.7.1 NpuroTtoBneHne atTtecToBaHHOro pacteopa nupocynbcurta
HaTpusa AP1-SO;

B.7.1.1 0,300 r nupocynbcuta HaTpust (Na2S20s) unm 0,400 r cynbduta
HaTpus pacteopsaloT B 500 cM® CBEXEnpoKUMAYEHHOW W OXMaKaeHHOW
AVCTUNNMPOBAHHOW BoAe. OTOT pacTBOpP COOTBETCTBYET pacTBOPY C MacCOBOM
KOHLEeHTpauvei avokeuaa cepbl ot 320 o 400 mkr/cm®. TOUHYIO KOHLIEHTPaLMIO

AOnoKkcmga cepbl yCTaHaBIIMBAKT VIOﬂOMeTpMHeCKMM TUTPOBAHNEM. CHavana
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NpoBOOAT XONOCTOe onpegernexHve. [Ons 3Toro B TPU KOHUYECKME Komobl
BMeCTUMOCTbIo (200-250) cm® BHocaT us GropeTtkn no 20,0 cm® pacTeopa oga
koHueHTpauven 0,005 monb/am®, no 10 cm® Boabl M TUTPYIOT PaCTBOPOM
ThocyrnbdaTa HaTpus KoHueHTpauuen 0,01 monb/am® oo nonyveHus cnabo-
XenTon okpacku, 3atem pgobasnawT 2 cm® pactBopa Kpaxmana u
OOTUTPOBLIBAOT CUMHWIA pacTBOp OO MofHoro obecuBeyvBaHus. Bbluucnsiior
cpenHee 3HayeHune pesynbTaTa XonoCToro onpeaeneHus.

B.7.1.2 Tocne atoro B Tpu KOHMYeckne konbbl BmecTumocTbio (200-
250) cm® BHOCAT 13 GropeTkm no 20,0 cm® pactBopa Moaa KoHueHTpauwuen 0,005
monb/am® u no 10,0 cm® wucxogHoro pactBopa AN YCTaHOBMEHWS
rpagynpoBOYHON XapakKTePUCTUKN. 3aKpblBalOT KOMObI U Yepe3 5 MUH TUTPYIOT,
KaKk Mpy XOmnocToM onpegeneHun. MaccoBylo KOHUeHTpaumo (MKr/cm®)
OVoKcuaa cepbl B MCXOOHOM pacTBOpe Afsi rpadyMpoBKM pacCyvTbIBAKOT MO
dopmyrne p = 32 (A — B), rae A 1 B — o6bembl (cm®) pacTBopa Tuocynbdara
HaTpua  KoHueHTpauuen 0,01 Monb/am®, nowendwme Ha TUTPOBaHWE
COOTBETCTBEHHO XOJIOCTOW MPOObI U UCXOOQHOrO pacTBopa ANs rpagyvpoBKU,
32 — koachduuMeHT nepecyeTa. 3aTeM paccunMTbiBalOT 0ObeM pacTBopa, B

kKoTopom cogepxutcsa 1,00 mr guokcmnaga cepbl.

B.7.2 NMpurotoBneHne atrectoBaHHoOro pacrteopa AP2-SO»

AtTecToBaHHbIN pactBop AP2-SO2 nupocyrnbuTa HaTpus C MacCcoBOW
KOHUeHTpauven [avokcuaa cepbl 10 Mkr/cm® rotoBaT B MepHoW konbe
BMecTuMocTbio 100 cm® cpasy e nocre YCTaHOBMEHUSI KOHLIEHTpaLmu
aTTectoBaHHoro pacteBopa AP1-SO2, nockorbKy OH HeycTonumB. [ns 3Toro
paccunMTaHHbIn 06bem pacTtBopa AP1-SO2, B KOTOpoMm copepxutca 1 wmr
Amnokcmaa cepbl, MOMELLaT B MEpHY0 konby v A0BOASAT OO METKM pacTBOPOM
TXM koHueHTpaumen 0,04 monb/ame. Pacteop ycTtonuns B TedeHune 30 cyT npm
YCINOBUUN XpaHEHWS B XoNnoausbHUke. Ecnv XonoaunbHK oTCYTCTBYET, pacTBOpP

roTOBAT Nepeq ynotpedneHmem.
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B.7.3 PacyéT MeTponornyeckmx xapakTepMcTuK aTTeCToBaHHbIX PacTBO-
pos

B.7.3.1 PacyeT npegena BO3MOXHbIX 3Ha4yeHWA  MOrPeLLUHOCTU

NPUroTOBEHNUs aTTecToBaHHOro pactesopa AP1-SO2 A1, MKI/CM?, BLIMOSHAIOT MO

dopmyne
2 2 2 2
A=C | 2R +[ATJ +[ij +(AV5J (B.4)
U Cr Vs Vs )’ )

roe Ci — npunncaHHoe pacTBopy 3Ha4veHune MaccoBou KOHLEHTpaUun

[mokcuaa cepbl, MKr/cme;

Ap — npegenbHoe 3Ha4YeHWe BO3MOXHOIO OTKIIOHEHMSI MacCOBOW [0
OCHOBHOrO BELLECTBA B peakT!Be OT NPUMNUCAHHOIO 3HaYeHus w1, %;

u — MaccoBasi gonsi aktmBHoro BellectBa (NazxS:0s) B peakTuBe,
npunMcaHHas peakTyMBy Mo pesyrnbTatam TUTPoBaHus, %;

At - norpelHOCTb MPUrOTOBIIEHUA pacTBopa Tuocynbdata HaTpusa C
MOMSAPHOW KoHLeHTpaumen 0,1 monb/am®;

Ct— npunucaHHoe pacTBOpY 3Ha4YEeHNE MOSSIPHON KOHLIEHTpaLuK;

Av: — npepgenbHoe 3HaYeHWe BO3MOXHOMO OTKMOHEHUS BMECTUMOCTM
BHOPETKN OT HOMMHATBLHOIO 3HaYeHus!, cM®;

V4 — 00BEM pacTBopa TuocynbdaTta HaTpusl, WU3PacXOAOBaHHbIA Ha
TUTpOBaHwue, cv®;

Avs — npepenbHoe 3HAYEHME BO3MOXHOMO OTKMOHEHUS BMECTMMOCTY
MepHO KOnBbl OT HOMUHAILHOTO 3HaYeHus), cMm?;

V5 — BMECTUMOCTb MEPHOW KON6bl, cM®.

Mpeoen  BO3MOXHbIX  3HAYEHWIA  MOrPELIHOCTM  MPUrOTOBMEHUS

aTTECTOBAHHOIO pacTBopa paBeH

2 2 2 2
A1 =400 [ 13 j + 0,0011 +(0’1j + ( 0.4 j =7,00 mxr/cm’
100 0,1 25 500
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B.7.3.2 Pacyetr npegena BO3MOXHbIX 3Ha4YeHWA  MOrPELLUHOCTU

NPUroToBMEHNa aTTectoBaHHoro pactesopa AP2-SOz Az, MKr/cm®, BbIMOMHSAOT

AY Avs ’ Av, ’
A=Col| —| + +
’ ’ (Cl] (Vﬁ) (V7j ’ (B5)

roe Co — npunucaHHoe pactBopy AP2-SO, 3HadeHMe  MacCoBOWA

no cpopmyne

KOHLIEHTPaLun aMoKcuaa cepbl, MKr/cm®;

A1 - NOrpelwHoCTb  MPUroTOBIEHWS  aTTECTOBAHHOrO  pacTBopa
AP1-SO2, Mkr/cm3;
C1 — npunucaHHoe pactBopy AP1-SO2 3HayeHMe MaccoBoW

KOHLIEHTpaLWK OMOKCUaA Cepbl, MKr/cMS;

Avs — npepgenbHoe 3HaYEHME BO3MOXHOIMO OTKMOHEHUS BMECTUMOCTM
MUMNETKN OT HOMUHAMNbLHOTO 3HaYeHNs, CMm>;

Ve — 06bEM pacteopa AP1-SO;, oTGpaeMblin NUNeTKon, cm®;

Avi— npepenbHoe 3HauYeHME BO3MOXHOMO OTKIIOHEHUSI BMECTUMOCTM
MEPHOW KOMBbl OT HOMUHAMNBLHOTO 3HAYEHUs, CM;

V7 — BMECTMMOCTb MEPHOM KonbBbl, cm.

Mpenen  BO3MOXHbIX  3HAYEHW  MOrPELHOCTU  MPUIOTOBMEHMUS

aTTEeCTOBaAaHHOIO pacTBoOpa paBeH

2 2 2
A2=10 7,00 + 0,01 + 0,2 =0,18 wmkr/cm’
400 3,13 100

B.8 TpeboBaHusi 6e30nacHOCTU, OXPaHbl OKpYXKatollen cpeabl

TpeboBaHua 6Ge3onacHOCTN NpMBeaeHbl B pasaene 7.
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B.9 TpeboBaHus k KBanudukaLum onepaTopos

TpeboBaHus k kBanudmrkaLmum onepaTopoB NpuBeAeHsbl B pasgene 8.

B.10 TpeboBaHue Kk ynakoBKe U MapKUpOBKe
ATTecToBaHHbIN ~ pacTBop AP2-SO, nomewawT B  konby ¢
npuwnmndoBaHHoM npobkon. Ha konby HaHOCAT MapKMPOBKY C YyKaszaHWEM

YCrOBHOTO 0603HaYEHNsi aTTECTOBAHHOIO PacTBOPa, MacCOBOW KOHLEHTpaLme

AOnoKcnaa cepbl, NOrpelHoOCT U AaTbl NPUTroTOBIIEHUA.

B.11 YcnoBusa xpaHeHus

ATTECTOBaHHbIN PacTBOP XPaHAT B XxonoauneHuke He 6onee 30 gHen.
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MpunoxeHune I'
(o6s13aTenbHoOe)

ﬂpOBepKa STUNEHITIUKONA Ha NepeKUCHble coeanHeHnsA

Mcnonb3yembin ansa paboTbl ¢ COPOLMOHHBIMU TPYyOKaMMU 3TUNEHITIMKOMb
He [OIMKeH copepXaTb MEepeKUCHbIX coeauHeHun. [poBepka Npou3BOAUTLCA
nytem pgobasneHus Kk 1cm®  otunenrmukonas 5 ov® 1 %-ro
CBEXENPUroTOBNEHHOIO pacTBopa Kanusa WOAMCTOrO W HECKOMbKMX Kanenb
Kpaxmana. [llpu nosiBneHum paxe cnabor OKpackum peakTMB He crneayet
ucnonb3oBaTb. [ONs OYMCTKM STUNEHINMKOMS €ro nponyckawT 4epes3 Crou
okcuaa anwomuHms  (ramma-copma, 4., no TY 6-09-3428-78). CopbeHT
nomewlaroT B OHOPETKY C MOPUCTOM CTEKMAHHOW MNacTUHOW, CHaGXEHHYHo
CTEKNSAHHBbIM KpPaHOM WMAM 3aXUMOM. Ha nopucTylo nnacTuHy nomeLyatoT
HebOMbLION BaTHbIM TaMMNOH ANS YAEPXMBAHMSA YacTul, OKCuaa antoMUHUS.
BHauane cmetumsaiot 20 cm® okcuaa anmoMuHnsa co 100 cm® Bodbl B cTakaHe,
B3MY4YMBAKOT MOJTyYEHHYD CMECb, BNMBalOT B OHOPETKYy WM [arT OCECTb.
CnuBatoT Bogy Tak, 4ToObl OHa TOMbLKO MOKpbIBana crow copbeHTa (BHumaHue:
HY)XKHO crneguTb, YTOObl BOA4A He OMycTUNnach Hxe crnos copbeHTa). Hanmeatot
B BIOpETKY 3TUIMEHrNNKONb M NPOoNnycKalT ero Yepes crnomn copbeHTta. MNepByto
nopunto 10 cm® oTBpacbiBaloT, a OCTanbHOM pPeakTVB WCMOMb3yT Ans
npuroToBrneHns  pacteopa. [locne  nponyckanus  kKaxabix 100 cm®
STUMNEHITINKONSA KOHTPONUPYIOT MOMHOTY ero o4nctku. Mpu nosiBneHvum cnegos
nepekncn B OYMLLEHHOM 3TUNEHrnukone copbeHT criegyeT 3ameHuTb. [locne
TWaTenbHOW OTMbIBKM BOAOW OT MOIMOLEHHON MEepeKkncn M Cyllkm copbeHT

MO>XHO MCMNoJib30BaTb NOBTOPHO.
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MpunoxeHne [
(o6sa3aTenbHoOe)

Ouuctka napapo3aHuiinMHa rugpoxnopuga

0.1 MpurotoBneHne pacTBOpoOB

[.1.1 ConaHas KucnoTa, pacTBop KoHLUeHTpauvei 1 monb/am®

80,0 cM® KOHLEHTPUPOBaHHOM consiHOM KucnoTel (d=1,19 r/cm®) BHOCAT B
MEPHYI0 KOnBy BMECTUMOCTbIO 1 AM® 1 [OBOASAT A0 METKU OUCTUMNIMPOBAHHOM
Bogon. Cpok rogHOCTU pacTBopa - 3 Mec.

[.1.2 Kanun noguctbid, 20 %-1 (macca/obbem) pacteop

B wmepHyto konby BmectumocTbio 100 cm® nomewator 20,0 r kanus
MOANCTOro, B3BELWeEeHHOro ¢ norpewHoctbto 0,02 1, pacTBopsAldT B
OUCTUNNMPOBAHHOM BOAE M LOBOAST 00beM 4O METKMU.

[.1.3 ConsiHag k1cnota, HacbklWweHHas ByTaHonom

B menuTtenbHylo BOPOHKY BMmecTumocTbio 1 am® nomewawt 250 cm®
pacTBopa COMAHON KUCMOThI KoHLUeHTpauuen 1 mons/am® n 250 cm® GytaHona.
PactBop BcTpsaxmBatoT (10-15) MUH, OCTaBNAT Ha 2 4 1 pasgenuBLumecs dasbl
CnuBaloT B [BE KOHM4Yeckme Konbbl. BepxHsas ¢asa - pactBop GyraHona,
HaCbILLIEHHOrO CONSIHOM KMCNOTON. HkHAA dhasa - pacTBOpP COMSAHOM KUCMOThI,

HacblLLEHHOM ByTaHOMOM.

MpumeyaHwue - [epen NpUroToBrneHNEM NPOBePsIOT ByTaHON Ha NPUCYTCTBUE
okucnutenen. Ons atoro k 20 cm® GytaHona npunueaioT 5 cm® 20 %-ro pacteopa Kanus
MoaMCTOro M BCTPSIXMBAIOT Heckomnbko pa3. Ecnu nosBnsieTcst xenTasi okpacka, peakTus

NCMOJ1b30BaTb HENb34.

0.2 NMpoBepneHne o4YNUCTKH

0.2.1 0na 0o4NCTKM MCNONb3YIOT 3KCTPaKUMo npumecen C MNOMOLLbIO

pacTBopa 6yTaHona, HacbIWEHHOro COMAHOM KUCMOTOW, W3 pacTeopa
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napapo3aHunuHa B COMSIHOW KWCIoTe, HacbileHHow GytaHorniom. B 100 cm?®
pacTBOpa COMSAHOM KWCMOTbl KOHLEHTpaumen 1 monb/aM®, HacbILEeHHOro
OytaHonom, pactBopstoT 0,2 I napapo3aHunuHa. PacTtBop nepeHocAT B
JenuTenbHyl0 BOPOHKY BMecTUMocTbio 250 cm® n pobBasnaior 100 cm®
OyTaHona, HAaCbILLEHHOrO CONSIHOM KUCIOTOW, BCTPSIXMBAKT 5 MUH M 4yepes
15 MuH pasgensaoT  dasbl. [lpy  BCTPSXMBAHUM  COOEPXKMMOro  BOPOHKU
3arpsasHALLME NpUMECU nepexoaaTt B OyTaHon, okpalumeas ero B oMoneToBbIn
uset. JTy pasy oTbpacbiBalOT. IKCTpaKLMIO MNOBTOPSAIOT elle Tpu pasa,
ucrnonb3ysa no 50 cm® 4YMCTOro, HachILEHHOrO KUCRoTon GyTaHona. 3aTtem
BOAHbIA pacTBOp Mapapo3aHununHa unbTpyrT veped GymaxHbin punbTp B
MepHyto konby BmecTumocTbio 100 cm® n 4OBOAST 06bEM A0 METKM PacTBOPOM
COMAHOM KWCMOTbl KOHLEHTpaumen 1 monb/am3. 3TOT umcxodHbld pacTBoOp
[OmKeH BbITb OKpalleH B KpacHOBaTO-XenTbl UBET. [0TOBAT HyneByto Npoby,
W, ecriv ee onTuyeckas NNoTHOCTb B KioBeTe ¢ L = 2 cm He npesbiwaeT 0,1, TO
OYULLIEHHbIN Napapo3aHUIIMH MOXHO MUCMONb30BaThb B paboTe.

[.2.2 Ecnu nocne 4YeTbIpexkpaTHOM 3KCTPaKuum 3HayeHue OnTUYECKON
NNOTHOCTU HYNeBOro pacTBopa MpeBblaeT YyKasaHHoe, [AaHHasd napTus

KpacuTens HenpurogHa k pabore.
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MpunoxeHwue E
(o6sa3aTenbHoOe)

HOpMaTVIBbI AnA npoBegeHuUsA BHyYTpeHHero KOHTpons

HOpMaTVIBbI ona npoeeneHunAa BHYTPEHHEero KOHTPOJIA NoJlydeHbl Ha

OCHOBE MoKasaTernein TOYHOCTU, NPUBEAEHHbIX B Tabnuue 8, n npeacTaBneHbl B

Tabnuue E.1.
TabnuuyaEA
Howmep
HanmeHoBaHve onepauum nyRKkra Cnocob pacueTta Hopmatus
HacTosLewn
METOAMNKM

[MpoBepka npuemnemMocT
pesynbTaTtoB  U3MepeHun Mo DaSMAXY DeaVLTATOR
OonTMUYeCcKom NIOTHOCTU P y E’ Y
pacTeopa npoaHany- N U3MepeHun pacTsBopa,
3MPOBAHOTO Ha ComepXa- npoaHan1M3npoBaHHOIO
HWe guokcuaa cepsl: Ha coaepxaune (ans P = 0,95)
a) Npv rpagynpoBKe Aviokenia cepel,
(n=5); 10.2 OTHECEHHOMY K cpegHeMy | r's = 8 %

’ apudmeTn4ecKomy no
B) NMpU KOHTpone crabunb- dopmyre (1)
HOCTM rpagyvpoBoyHon | 14.2 r3=7%
XapaktepucTukm (n = 3).
[MpoBepka npuemnemocT MDOU3BOAUTCS o
rpagyvpoBoyHon  xapak- | 10.3 d)z " n£(3) 5=19%
TEPUCTUKM Py
KoHTponb  cTtabunbHoCTH MbOM3BONTCS o
rpagyvmpoBOYHON xapak- | 14.2 q:; N neﬂ(S) 0=19%
TEPUCTUKM Py
OnepaTtuBHbIN KOHTPOSb PasHocTb  pesynbTaToB
NoBTOPSIEMOCTN  pesyrib- OBYX n3MepeHnn,

. ns P =0,95
TaToB nameperunn | 14.3 OTHECEHHas K cpeaHemy i'n-6°/ )
o o=

OnNTUYECKOM NIOTHOCTU apudmMeTmyeckomy no ?
pactBopa dopmyrne (1)
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lMpodomkeHue mabnuypi E.1

Howmep
HavnmeHoBaHve NyHKTa
. Cnocob pacueTta Hopmatus
onepauum HacTosLwen
MeTOAMKM
KoHTponb TOYHOCTU Mo pasHocTu
N3mMepeHun obbema pe3ynbTaToB M3MepeHun
npobbl Bo3gyxa 10.5 obbema npobbl | 5 %
CYETUUKOM "
poTameTpom
KoHTpornb TOYHOCTU MpousBoanTcs no
n3MepeHun no aHanuay | 14.4 dopmyne (3) 5=19%
KOHTPO/bHbIX PacTBOPOB
Mo MOAYIo
OTHOCUTENBHOIO
KoHTponb TOYHOCTM OTKINOHEHUsI pe3ynbTaToB
e3yNnbTaToB M3MepeHuin n3MepeHns oT
pesyneTar P P (ans P = 0,95)
MaccoBON KOHUeHTpauumn | 14.5.3 NPUNUCaHHOIo 3HaYeHust 5=22 9
o - 0
avokcuaga cepbl B MaCcCOBOWN KOHLeHTpaLun
rasoBol CMecH avokeuga cepbl B
rasoBou cmecu no
¢opmyne (9)
. Mo pasHoCTH
OnepaTnBHLIA  KOHTPOIb
pesynbTaToB M3MepeHust
NOBTOPSIEMOCTU ByX Mpob
pe3ynbTaToB W3MepeHUN y | (ana P = 0,95)
. 14.5.2 nocnenoBaTenbHO o
MacCoBOMN KOHLEeHTpauun r=19%
OTOBpaHHbIX "3
avokeuga cepbl B . N
NMoBEPOYHOM rasoBou

rasoBol cMecu

cMmecu no dopmyre (8)
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MpunoxeHune X
(pekomeHgyemoe)

KoHTponbHble kapTbl LLyxapTa

7K.1 KoHTponb cTabunbHOCTU pe3ynbTaToB M3MepeHui B nabopatopum
OCYLLLeCTBMSIOT, MCNOMb3yst METOAbI KOHTPOMSI CTabMbHOCTW CTaHAaPTHOMO OT-
KNMOHEHUS NPeLM3NOHHOCTH B ycrnoBusax nostopsemoctu no FOCT P UCO 5725-
6 B BUAe KOHTporbHbIX KapT LyxapTa ¢ ydetom pekomeHgaumin PMIT 76.

K.2 Kapta LlyxapTa cTpouTCa Ha OCHOBE eXeOHEeBHOro onepaTMBHOro
KOHTpONs noBTOpseMoCTW. Ha kapTy HaHocaT cpepHiolo nuHuio CL, kotopas

COOTBETCTBYET paCCHUTAHHOMY 3HA4YEHUIO KOHTpOﬂMpyeMOVI XapaKTepucTukn
'
CL=d, o, (K.1)

roe  d 2 - koadpduuneHT anga cpegHen NuHun. [ina n = 2 oH paseH 1,128;
G — NokasaTernb NOBTOPSIEMOCTU AN CTaAuM aHanusa otobpaHHbIX npoo,
%. Onsa HacTosiILen MeToaukN o = 2 B COOTBETCTBUM C Tabnuuen 8 .
Pacuet npegena npegynpexaeHus UCL wn npegena pgewncteus  LCL
BbINOMHsIETCA Mo chopmyrnam
UCL =D1 - or, (K.2)
LCL =Dz or, (>K.3)

roe D1 n D2 — koadppmumeHT ons AByx napannenbHbiX U3MepeHun.

Ona npepena npegynpexgenns D1 = 2,834, ana npepena AencTBus
D2 = 3,686.

Mpn aTOM BCe 3Ha4YeHUs, HaHOCUMblE Ha KOHTPOSbHYK KapTy, BblpaxalT B
OTHOCUTESbHbIX BEMMYUHAX B MPOLEHTaXx.

X=X,

r =100 (K.4)
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X, + X,

X:L , .5
- 0K5)

rae r' — 3HadyeHvie npegesnia NoBTOPSIEMOCTY;

X1 1 X2 — KONNYECTBO MOHA ANOKCMAA Cepbl, HalAeHHoe B Npobe, MKT.

7K.2 PekomeHayeTca ycTaHaBnmBaTb KOHTPONUPYEMbLIN Mepuon Tak,
4YTOObI KONMMYECTBO PE3yNbTaTOB KOHTPONbHbLIX U3MepeHun Bbirno oT ABaguaTu
no tpuauatu. [Npu npesbileHnn npegena encTBUSA UM YacToOM MPEBbILLEHUN
npegena npegynpexXaeHusi BbISICHAKTCS MPUYMHBLL 3TUX OTKINOHEHUW, B TOM
yncne crabunbHOCTb paboTbl Npubopa, YMCTOTY KIOBET U MOCYAbl, NMPOBEPSIIOT
paboTy onepaTtopa, Ka4eCTBO PeakTMBOB U OUCTUNNMPOBAHHOWN BOAbI.

K.3 B TeyeHue onpeageneHHOro npoMexyTka BpeMeHu npu npoBeaeHumn
BHYTpUNabopaTopHOro KOHTPONS TOYHOCTM OnpedeneHus Avokcuaa cepbl
ONepaTUBHbIA KOHTPOSb MPELU3MOHHOCTM B YCMOBUSIX MOBTOPSIEMOCTU Obin
BbINOMHEH TpuauaTb pas, MpuM 3TOM UWCMONb3oBancad OAWMH W TOT Xe
KOHTPOIbHbIA pacTBop, Hanpumep, pacteop Ne 3 ¢ cogepxaHuem 1 Mkr B 5 cm®
npobbl. Pe3ynbTaTtbl KOHTPONS NpuBeAeHbl B Tabnuvue XK. 1.

Tao6bnuuaX1

X1, Xa, Xi- Xz, - XX ' X,—X
MKr/5 cm® MKr/5 cm® |v|||<r/5 cv\|/|3 X= 12 2, r :100'%1 %
MKr/5 cm®
1,04 1,10 0,06 1,07 5,6
1,10 1,13 0,03 1,11 3,0
1,18 1,18 0,00 1,18 0,0
1,13 1,18 0,05 1,10 4,5
1,05 1,03 0,02 1,04 1,9
1,06 1,04 0,02 1,05 1,9
1,06 1,08 0,02 1,07 1,9
1,06 1,08 0,02 1,07 1,9
1,13 1,10 0,03 1,12 3,0
1,08 1,08 0,00 1,08 0,0
1,06 1,08 0,02 1,07 1,9
1,13 1,10 0,03 1,12 3,0
1,08 1,08 0,00 1,08 0,0
1,08 1,04 0,04 1,06 3,1
1,10 1,08 0,02 1,09 1,8
1,04 1,08 0,04 1,06 3,1
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lNpodomxeHue mabnuubi XK. 1

X1, X2, [X1- X2|, - X+X ' X,—X
MKr/5 cm® Mkr/5 cm? | mkr/5 om® | K= 12 z, r=1 00'%, %
MKr/5 cm3
1,00 1,00 0,00 1,00 0,0
1,00 1,00 0,00 1,00 0,0
0,98 0,98 0,00 0,98 0,0
0,98 0,97 0,01 0,98 1,7
0,99 1,05 0,06 1,02 4.1
1,07 1,08 0,01 1,07 0,9
1,07 1,07 0,00 1,07 0,0
1,13 1,12 0,01 1,13 0,7
1,09 1,08 0,01 1,09 0,9
1,03 1,08 0,05 1,15 4,7
1,13 1,18 0,05 1,15 4.3
1,06 1,03 0,03 1,04 3,2
1,03 1,03 0,00 1,03 0,0
1,04 1,00 0,04 1,02 4.1
K.5 Haxognm: cpegHsia  nunHms 1,128:2 = 2,256 %, npegen

npegynpexaeHusa 2,834:2 = 5,668 %, npegen gencteuns 3,686:2 = 7,372 %.

MoctpoeHHas kapTa LyxapTta npuBeaeHa Ha pucyHke XK. 1.
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N1O0WMITOXO XBMEOLIOA g 1OOHHOMENNadU BLUOdLHOY BUT eLdexA[m 19.ded amHa0d100] | - | "MK JOoHAoMd

suHadowen oloHquodiHoa dawoH
LE ac L 18 Ll 9
_ > } \ | _ > > _ >
<< VIV VTV

£9'5=0° 7. FEE T=12N enHaTadudiadu vavady

TLE'L=0'T4989°E=121 BuBLOHaY valfady

% 'MMHEdoNEN XIaHauDd LMoY XIaHaUaUURdel XAGE XeNERy
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KnioueBble cnoea: aHanuM3 arMocdepHoro BO3fdyxa, [AWOKCUA — Cepbl,
MOHWUTOPUHI  3arpa3HeHnss  atmocdepbl,  poToMeTpuYeckun  MeTton,

TeTpaxyiopMepKypaT, Nnapapo3aHumH.
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INucT perucrpaumm nN3ameHeHUMn

Howmep Homep cTpaHmupl Howmep | Moanuck Oara
n3Me- | wusme- 3ame- | HOBOM aHHy- OOKy- BHece- | BBede-
HEHWA | HEHHOW | HEHHOW nmpo- MeHTa HUA HUA
BaHHon | (OPH) U3MeHe | M3MeHe
HUs HUs
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MaccoBas KOHIICHTPAIA TUOKCHA CepPhI
B Ipo6ax arMocdepHOro Bo3ayxa.
MeTopnnka usMepeHuit GoToMeTpMIECKIM METOIOM
C ICTIOTb30BaHMeM TeTPaxXIopMepKyparTa i Iapapo3aHuINHa.
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