I'OCYIXAPCTBEHHBIA KOMUATET POCCUMCKOHA
OEJEPAINIMHU 11O OXPAHE OKPYXKAIOIIEN CPEIBI

YTBEPKIIAK
JaMecTUTedb [pefcepaTens

o Se 2 PCYARAPCTBEHHOIO KOMHTeTa PO

~ 2 fOX0XpaHe gKpyxanled Ccpess
ﬂ__ﬁh_ 4;. ’ . A.A. CONNOBLAHOB
$i;£§"¢ lgl QaRes4 199Jr.

KOJMYECTBEHHL XUMHUYECKHUN AHAJINAZ
ATMOC®EPHOI'O BO3TYXA A BLIGPOCOB B ATMOC®EPY

METOJIHUKA BRINOJHEHHUS N3MEPEHUHN

MACCOBBIX KOHIEHTPAIIMH THOKCHNIA A30TA
N A30THOHU KHCJOThI (CYMMAPHO), OKCHJIA A30TA,
TPAOKCHIA CEPBLI 1 CEPHOM KHCJIOTHI (CYMMAPHO),

JIMOKCHIA CEPBI, XJIOPOBOJAOPONA, PTOPOBOIOPOIA,
OPTOPOCPOOPHOMU KHCIOTHI I AMMHAKA
B IIPOBAX ITPOMBIILJIEHHBIX BEIBPOCOB,

ATMOC®EPHOI'O BO3JIYXA ¥ BO3AYXA PABOYEH 30HLI
METOAOM HOHHOH XPOMATOTPAOHHA

DHA P 13.1:2:3.19-98

MeToaHuKa AonylieHa AJR ueJjied rocyJapcTBeHHOrO

3KOJOTH4YeCKOro KOHTpPOJASA

MOCKBA 1998 r.
(n3nanne 2008 r.)
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[TpaBo THUPaXXHPOBaHMA M peanH3alMH [pHHAMIEXHT pazpaborauky H# OIY
«PLIAO».

MeTroa¥ka  paccMOTpeHa K onobpeHa  ['naBHEIM  YTIpaBIIEHHEM
AHATUTHISCKOTO KOHTPOZI M METPOJIOTHYECKOr'o obecreueHHUs
mpuponooxpeHgod  JesTempHOCTH (I'YAK) wu  I'7maBHEIM  METPOJIOroM
Munnpupozs: PO.

' 1aBHBEI¥ METPO:IOT

Munnpupoge! PO C.B.Mapxux

[''M. LIBeTKOB

Pa3paboT4HK:
3A0 HITI® AnanutHeBecT

Anpec: 129226, r. Mocksa, yi. CenbCKOX03IHCTBEHRAN, [1.12a
Tenedon: (495) 181 60 12.

OI'Y «DenepanbHpIi HEHTP aHAIH3a U OLEHKH TEXHOI'€HHOTO
BO3JeAcTBUA» PoctexHanzopa (PI'Y «DPLAO»)
(paree 'Y AK)
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1. HASHAYEHHKUE U OBJIACTD [IPUMEHEHMS

1.1. Hacroamuil JOKYMEHT YCTaHaBIIMBAET METONUKY BBLIMOJIHEHUSA H3Me-
DEHHIl MacCOBOH KOHLEHTPAUHH BPEIHBIX BEIIECTB, 001aJat0L{MX KHCIOTHBIMHU
(IHOKCHI a30Ta M a30THAA KUCIOTa (CYMMapHO), OKCUM a30Ta, TPUOKCHI CEePBI H
cepHad Kucnora (CyMMapHO), NHOKCHJI CEpbi, XJIOPOBORZOPOA, PTOPOBONOPOL,
optodocopHas KMCIOTa) U OCHOBHBIMH (aMMHaK) CBOWCTBAMH B NPOMBILLIIEH-
HEIX BBIOpocax, BO3myxe paboued 30HBI H arMocepHOM BO3JYyXe METOHOM

HOHHOH XpoMarorpadguu.
1.2. JAnana3oHbl ONpCAC/IIEMBIX MO JaHHOH METOAHKE BellecTB, HpEX-

cTaBJieHbI B Tab. 1.

Huana3zoHbl U3MEPEHHH onipeelisieMblX BeleCTB

Tabnauua 1

[ Bpems 1 CxopocTs | IHanasoHsl onp. KOHLL. ME/M°

Ob6sexT — T

otbopa, | otbopa, 6e3 KOHLEH- C

dHATHU3a 3
| MHH IM” fdac TpPHPOBAHUSA KOHLUEHTPHPOBAHHEM
i BeinecrBa, o6nagaiouine KWCNOTHLIMH CBOICTBAMH |
ATMoc(pepHbiit BO3AYX 30 | 20 0,5-750 0,01-0,5
Bo3nyx pabouyeit 30HEI 15 20 1,0-1500 - 0,02-1,0
Hpomamﬁpdcm 2 20 7.5 - 12000 0,15-7.5

| AMMUAK

ATmochepHsid Bo3ayX | 30 r 12 0,17-8500 0,034-0,17
Bo3aayx pafoyeit 30461 15 12 0,35 - 17000 0,007-0,35
ITIpoMBeiOpOCH 5 | 12 1,0-50000 0,02-1,0

sk ., i i

1.3. QU3UKO-XUMHUYECCKHE CBOHCTBA ONpeae/ieMpIX MO faHHOH METOAMKE Be-
WEeCTB, MpUBeAEHHI B Taba. 2. |

2. XAPAKTEPUCTHUKMH IIOT'PEIIHOCTU UBMEPEHUH

['paHULIBl OTHOCHTENHHON CyMMapHOH MOTPEIHOCTUH pe3ysbTaTa H3MEPEHHA

KOHUEHTPAUWM aHHOHA IIPH NOBEpUTENBHON BepoaTHOCTH P = 0,95 He npeshl-
*

MIAoT

- 0e3 koHUeHTpuposaHus =15 %

- C KOHLIEHTpUpOBaHueM £235 %
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[Ipumeuarue
*) COOTBETCTBYET PACWIMPEHHO HeonpeaenEHHOCTH u3MeperHii npu ko3dGULMEeHTe 0XBaTa
PABHOM 2.
OusHKo-XHMHUYECKHE CBOIiCTBA BellecTsB
Taonuua 2
Haumenosanue XuMmnveckas | Monekynap- | Temneparypa [InoTHOCTE nipH
BEHIECTBA dopMyna Hast Macca |kunexus, °C 20 °C, r/em’

I 2 3 4 5
Okcupasora |  NO - 30,01 1518 | 13402 |
Hvokcua a3zoTa NO, | 46.01 20,7 1,491 npu 0 °C
A30THas KUCI0Ta HNO; 63,01 86,0 1,513
CepHast KMCNOTa H,S0, 08,08 330,0 1,834
Jnokcun cepsl SO, l 64,04 -10,1 2,927
XNopoBOOOPOA HC1 36,46 -85,1 1,639
CDTOpoBbﬁopo,a HF 20,10 19,9 0,9885 npu 13 °C
S::;ich")p Ha | HPO, 97,995 213,0 1,83 npu 18 °C
AMMHaK NH, l 17,03 33,5 0,771 |

3. CPEJCTBA U3MEPEHHUH, BCHIOMOTATEJBHOE
OBOPYJIOBAHHUE, PEAKTHUBLI H MATEPHAJIbBI

3.1. CpeacrBa u3MepeHUil 1 BCIoMorarejisHoe odopyaoBaHHe

Xpomarorpadsl: «L{BeTAy3an, «llBer-
3006», «Cratiep»
[lepcOHaNBHEI KOMNBIOTED

IIpunTep

pH-meTp «pH-410» TY 4215-008-18294344-01
Konpgyxromerp «MAPK 603/1» TV 4215-026-39232169-2005
Becel naboparopHble TEH3OMETPHYECKHE

«BJIT3-150% TY 4274-002-00226394-2001
2 KJjacca TOYHOCTH

[TpoboorbopHoe ycrpoficTso «I1Y-43m» TY 4215-000-11696625-94
ynexrpuueckuii (2208, 12B), nepeHoc-

HOH

TepMmomeTp «db-2» 'OCT 112-78

Konbe1 Mepusie 1-2000-2; 1-1000-2; 1- [OCT1770 -74

\J
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100-2; 1-50-2;

[Tunerku 2-2-1: 2-2-2; 2-2-10; 2-2-50; TOCT 29227-91
[MTunetxu smectuMmocthio 0,1 cm3 ["OCT 29227-91
Bropetku 1-1-2-50-0,1 ["OCT 29227-91

[lunuHaps! CTEKIAHHEBIE H3MEPHTEJILHBIC
3-25; 3-50; 1-1000 c HOCHKOM

Crakan nabopatopusiii B-1-100 ['OCT 1770-74
Menzypka 1000 I'OCT 1770-74

[Lnpun MegUUUMHCKHHA «PeKopa» BMECTH-

'oCT 1770-74

; F'OCT 18137-77
MOCTBIO 2 CM

3.2. ITocyna u maTepHanbl

Bunuctuiuiatop cTeksaHHBIA BJI TY 25-11.1592-81
Hacoc sakyymublil «bereMor» MPTYVY 64-1-86-23
ByThuUnb 1% BAKYYMHUpPOBAHHA BMECTH- [[OCT 1770-74

ByTeuUTE g NPUTCOTOBJIEHHA 3AIOEHTA I'OCT 1770-74
BMECTUMOCTHIO 1 M’

Boponka crexnaHHas B-56-80 XC ['OCT 25336-82
Boponka nenurensHas BJI-1 -250 ["OCT 25336-82

Brokc CB 34/12 'OCT 25336-82

Ounetp Hlotra (mop 100) I"OCT 9147-80

Boporka broxHepa d = 70-80 MM ["OCT 9147-80
[TornoTuTenspie COCYALI A1 MOrJOLIE- HITO «XuMaBToMaTUKa»
HHS aHHOHOB H aMMHAaKa

OnakoHEBI MOJIUITUNIEHOBBIE BMECTUMO- TVY 6-19-110

creio 100; 500; 1000 cm’

XonoouneHHUK OBITOBOH ['OCT 26678-85
CymsneHslid wkad LHICY I'OCT 5180

Meliluok 13 JiaHesn (pﬁmepm 25x15 cm)

Xupypru4yeckue nepyaTku TY 2514-001-54854000-2002
Mapnia megMUUHCKasA ['OCT 9412-93
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HoHnoxpomatorpadHyeckue KOJIOHKH:
1.11na onpeneneHns aHHOHOB

a) pa3fCIMTENbHAY KONTOHKA (COpOeHT
«AHHEKCY)

8) nogasuTenbHan konoHka (copbeHT
KPC-8IT)

B} KOHLIEHTPUPYIOIIAd KOJOHKA {COp-
OeHT KAHHEKCY)
2. J1ns onpepeneHys KaTHOHA aMMOHHA
a) pasfienuTesbHas KOnoHka (COpOeHT
«Katunekc»)

6) nojaBUTENLHAS KOJIOHKA (COPOEHT
«APAY)

3.3. PeakTuBnl

Bojaa OuaMCTHANHPOBAHHAS

CrupT 3THAOBBIH PeKTUPUKORAHHLIHA
Hatpuii yrnexkucneiif 6/8, ocu

Harpui#t yrnekyucabsiil KUCNBIN, XY
Kucnora azotHas, ctanpapt-tutp 0,1 H
[lepokcua Bogopona, 30 % BoaH., una
Kanuit MapraHuoBOKHCbIN, 4aa
[lornotHtens KMCIBIX ra3os

KucsoTa a3oTHast, ocu, KOHIL 71%
Kanug ruapoxcu, ocy

['excaH, y

OunpTpel 00€33071eHHBIE «(CHHAA JIEHTa
YHuBepcansHas HHAKKaTopHas Oymara
I"CO ¢ropun-uoHa 1 Mr/cm’

I'CO xnopua-viosa 1 Mr/cm’

I"CO uuTpHT-HOHA | MI/cM’

I"CO uurpar-uona 1 mricm’

'CO docdar-nona 0,5 mr/cm’

['CO cynsar-voHa 1 Mr/cum’

NMHJI © 13.1:2:3.19-98

TY4215-003-18044127

['OCT 25101-82
['OCT 18300 -87
[TOCT 83-79
['OCT 4201- 89
TY 6-09-2540-72
["OCT 10929-76
[TOCT 20490-75
TY 6-86 5110.023.000
FOCT 11125-84
['OCT 24363-80
TY 6-09-3375 -78
TY 6-09-1678-86
TY 6-09-1181-89
['CO 6095-95

['CO 5242-90

["CO 5239-50

I'CO 60954-91

I'CO 5241-90

I"CO PH 3 4487-89
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llpumevanus

1) HomyckaeTcs npuUMEHEHHE CPEACTB u3MepeHMH ¥ o6opyAoBaHHA C AHANOTHYHLIMY UNH
NYYLIMMH METPOJIOTHYECKUMHM MITH TEXHHYECKUMM XapaKTEPHCTHKAMH.

2) Usrotosutenamu kosiowok no TY 4215-003-18044127 apnstotca npennpuatus 3A0 HITO
«AHanutHusecr», OO0 «MMHJIAH», OAQO HITO «XumastomaTHKaY.

3) Jina ynpasiieHus XpoMatorpagpoM v 06paboTKH XpoMarorpaMM HUCHONB3YSTCA fIPOrpaMM-
Ho-MaTtemaTuveckoe obecnedenre (IIMO), nocrasnsemoe npeaRpUATHEM-U3ITOTOBUTENEM

xpomarorpada.

4) ITpouenypa pereHepaluy NOAABUTENEHON KOMOHKU ONMUCaHA B NPUAOKEHHH,
4. METO/J U3MEPEHHUN

MeToauka no3BosseT paboraTe ¢ TpeMs BUOaMU oObeKTOB: arMochepHbIi
BO3AYX, BO3MyX paboueit 30HBI H OpraHuU3OBaHHbIE ra3osble BHIOpOCHL [lo-
CKOJILKY XapaKTePHCTHKHU 3THX OOBEKTOB CYLIECTBEHHO OTJIMYAIOTCA, TO MAJINA

KOKJOr0 M3 HHUX TPEIMYyCMOTPEHBI CHEuManbHas almnaparypa U MeTONOJIOrUs
npo6oordopa. O6IUM ABALETCA KONUUECTBEHHOE MOTJIOUIEHHE OMpeneSiieMblX

KOMIIOHEHTOB XXUJAKHM JJI0EHTOM C nocihenyrlued ux auccouuanuei. Paznu-
YHE COCTOHUT B TOM, 4TO 0TOOp npod ans armochepHOro Bo3ayXxa U BO3AyXa pa-
Ooueit 30HBI NPOU3BOAUTCA C MOMOILEIO podooTOopHuKka [TY-43I1 6e3 npensa-
PUTCABHOH QUIBTPALHH H YAANECHHA KOHHeHcaTa, a oT0op npob NpH KOHTPOJNE
OpraHM30BaHHBIX BBIOpOCOB Tpou3soautca Mo «Mertonnke oTOopa npod npu
onpefesieHHH KOHUEHTpalUU ra3o00pasHbiX 3arpA3HAIOLIHX BELLECTB BLIOpOCOB
POMBILIJIEHHBIX npeanpuiATHily (QCM-1).

[Tocne KONMUYECTBEHHOrO MOMJIOLEHUA ONpEACAseMbIX BEUIECTE U3 NPOOLI

3NMOEHTOM [POBOIAT U3MEPEHHE.
B naHHOil METOAMKE MCIIONB3YETCs METOJ UOHHOM XpomarorpaduH C uc-

0JIb30BAHHEM KOHAYKTOMETPHUYECKOTO ACTEKTOpA MYyTEM aHAIM3a OTOOpPaHHBIX
npob Bo3ayXa. |

[IpHHLHMIT MOHOXpOMATOrpadHUYECKOro ONpeEACiCHUA COCTOMT B TOM, YTO
MHOTOKOMITIOHEHTHAss CMECh WOHOR paszenseTcs Ha KOJOHKAX, 3aMONHEHHBIX
copOeHTaMK, B CTPYKTYpPE KOTOPBIX COAEPKATCA HOHOICHHBIE I'PYIIb, CNCLH-
¢UUHBIE MO OTHOHMIEHUIO K KaTHOHaM M aHHOHAM. JInA BhifesieHHS MOJIE3HOro
CHrHajla Ha BBICOKOM DJJIEKTPOXMMHYECKOM (JOHe NMpHMMeHeHa MOJaBUTENLHas
KOJIOHKA.

B MeTOnMKE MpelyCMOTPEHO NPUMEHEHUE KOHLEHTPHPYIOLLEH KONOHKH.

I'pagyupoBKa HOHOXpPOMATOTrpadHYECKO CHCTEMBI OCYIIIECTBAAETCA C [10-

Molpto ['CO pacTBOPOB COOTBETCTBYHOUMX HOHOB.
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[IpenMeTHbIH alrOPHTM COCTOMT B TOM, YTO COAEPKAHHE KAaXIOr0 KOMIIO-
HEHTA B aHANH3UPYEMOH npobe olpeAcndroT MyTEM CpaBHEHHSA BBLICOTEI (TUIO-
[lagu) OHKa MOHA, COAEPXKAIIErocs B IpajlydpPOBOYHOM PacTBOPE C BBICOTOI
(nmoutaneio) nuka COOTBETCTBYHOIIIEr0 UOHA B aHANU3IUPYEMOH CMECU U UIIEH-
THpHKaLUE N0 BpeMeHaM yAEP)KHUBaHHUA KQXJIOro HOHa.

5. TPEBOBAHUA TEXHUKH BE3OIIACHOCTHU

5.1. Ilpy BBIMOJAHEHUH aHaNM30B Heobxonumo cobmiomars TpeGoBaHMs
TEXHUKHU be3omnacHocTy npu pabote ¢ peakruBaMu no OCT 12.4.021-75.

5.2. DnextpobesonacHocts. O6uue TpeOoBaHMA W HOMEHKNATypa BUJIOB
3amuThl Npu pabore ¢ anexrpoycraHoskamu o ['OCT 12.1.019-79.

5.3. Opranuzayus obyyernus 6ezonacHoctd Tpyna no 'OCT 12.0.004-90.

5.4. ITomewenye mabopaTopHH JOJIKHO COOTBETCTBOBAThL TpEOOBAHMAM
rnoxkapHoit 6e3onacHoct no 1'OCT 12.1.004-S1 u umMeTs cpencTBa NOXKaporty-

ireHus o I OCT 12.4.009-83.

5.5. K obcnyxueaHuro xpomarorpada HONYCKAKOTCAd JIMLA, NpOolIeALLIeE
IPOU3BOACTBEHHOE O0yUeHHue, MPOBepKY 3HAHUH U HHCTPYKTaxX no 6e3zonacHo-
My ofOcny>xuBaHUIO XpoMarorpada.

5.6. [1pu ycraHoBKe, MOHTaXe U JKCIMyaTaUHK XpoMaTorpada cienyer
cobnonate "llpaBuna ycrpofictea U 6e3zonacHoit padboTel cocynoB, pado-
TawlWUXx noa AasieHueMm", yTBepxJcHHble [ocroprexHamzopom Poccuu
17.06.2003 r.

6. TPEbOBAHHUA K KBAJIMDPHUKAIINH OITEPATOPA

6.1. K BLIMOJIHEHHIO U3MepeHUd U 0OpaboTke pe3ysbTaTOB MOXET OBITh
JIOMYyLIEH CMEUHanucT, HMEILIHI ONbIT paboThl B XUMHYECKOH NabopaTopHu U
BJIAJICIOLIMUI TEXHUKOI paboTHI HA HOHHOM XpoMarorpagde.

6.2. IlpensaputensHo oneparop AOJ/DKEH CaMOCTOATENBHO MPOaHaNH3U-
pPOBAaTh HE MEHEE TpeX KOHTPONBHBIX Npod, coaepkauux onpeacsiseMele aHHo-
HB! H YJIOXKHUTHECA B HOPMATHBB! KOHTPOJISA, YKa3aHHBIE B METOAUKE.

7. YCJIOBUS USMEPEHUH

7.1. T1pu BLIMONHEHHH H3MEPEHHU B 1abOpaTOpUU AOMKHEI OBITE CobIIO-

JEeHEl CliefyoIHMe YCIIOBHS:
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-TeMrepatypa okpyxatomei cpeast (20 £ 5) °C;
-OTHOCHTEJBbHAA BiaxxHOCTh He Ooliee 80 % nipu t=25 °C;
-armochepHoe pasnenue (84,0-106,0) kila;
-HaMpsHKeHHe nepeMeHHoro Toka (220+10) B;

-4aCcTOTa fepeMeHHoro Toka (50 +1) I'u.

7.2. Conep)KaHHE arpecCHBHBIX BEIIECTB B BO3QYXE MNOMEWIEHUA HE
[OJDKHO MPEBLIILIATE CAHUTAPHLIX HOPM; MEXaHWU4eCKHE BO3JEHCTBHsA, BHELI-
HHUE 3JIEKTPHYECKHE M MarHHTHBIE [10JiA, BIMAIOLIME HAa pabOTOCMOCOOHOCTS
CpPEICTB U3MEPEHHUH, NODKHBI ObITh HCKITHOYEHBI.

8. OTBOP U XPAHEHME IIPOb

8.1. OT6op npoMBEIOPOCOB NMpoBOAAT cornacHo ICM-1.

Otbop aTMocdepHoOro Bo3ayxa U Bo3myxa paboueH 30HBI NPOBOAAT CO-
rJ1aCHO CXeMe, NpPeACTaBIeHHOM B PUMOXKEHHU Ha pUC. 1.

8.2. O160p npoG npoBOAAT B NOFNOTUTENLHEIE cocyapl Tvn | (B npuno-
WEHUH puc.2) ana norsoweHus NH; u tun II (puc.3 B npunoxenuu) — ana no-
raomenra NO, NO,, HNO;, H,SO,4, SO,, HC1, H;PO,, HF.

8.3. B normotutenbHbiil cocyn THN 1 3aimuBaiot S0 CM’ JTIoeHTa 2 (cM.
n. 9.6.2), ckopocth 0T6opa nNpodet He Gonpmie 12 qM° /4ac, BpeMs oT6Gopa 3aBu-
CUT OT KOHUEHTpAaLIMH ra3a.

NH; otbuparoT nocne QunbTpa A4 MOrIouIeHHA KHCABIX Ta30B.

8.4. B mornotuTenbHbiit cocyn thn II 3anusatot 50 cm’ anmwenta 1 (cm.
m. 9.6.1), ckopocth 0T60pa Npobkl He Gonbiue 20 AM’ /4ac, BpeMs 0T6Opa 3aBU-
CHUT OT KOHIIEHTpALHH ra3a.

8.5. [Ipo6y u3 n. 8.4. nendar Ha ABe yacTH. ¥3 ogHo#i yacTh npobwl nposo-
JAT AHANH3 Ha cofieprkaHue chenyromux nonos: NO, ', NOy, CI, SO.*, F, PO,

W3 BTOpOIA yacTu npoOki onpeaenstoT raz SO,

Jna aToro u3 Bropoi yactu nipodet n. 8.4. orbuparoT nunerkoil BMeCTH-
mocTeio 10 cM® 10 cM’ ananusupyemoit npobbl, MOMEMAIOT B npobupky ¢ npu-
wnudoBaHHOM NMpo6Koi; NUIeTKko# BMecTHMOCTHIO 1 cM’ pobasasior 1 cm’
10 %-oro pacteopa H,O;. [Ipobupky noMewiatoT B KMIALLYIO BOAAHYIO OaHIO HA
5 MHH, 3aTeM oxsiaxaaT 10 (20£5) °C noa ctpyeit xonoaHoit soapl. [IpHpocT
KOHLEHTpaLUnK HoHa SO, 1aeT BO3MOXHOCTH ONpeenuTh ras SO,.

8.6. Ilna onpenencHus raza NO Hago ero okuciauTh no voHa NOQ, |, a 3a-

TEM NepecyuTaTh. A 3TOr0 B NOrNOTHTENBHBIH COCYA THN | 3anusaioT 50 cM’
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5% pacteopa KMnO, ¥ nomknwouaroT ero nociaefoBaTensHO nepen CoCydoM
tun [, xyna sanuBatot 50 cM’ amoenra 1. [Tpupoct koHueHTpanmu uona NO, |
ONpeNEIIEHHOro 10 1. 8.5. naeT BO3MOXHOCTE onpenenuTs ras NO.

8.7. OTCOEAUHAIOT NOMIOTHTEALHLIE COCYADl U3 JIMHUA U BBEUTHBAIOT I10-
rIIOTHTENbHEBIE PACTBOPHI B CTAKAHYMKH BMECTHMOCTBIO 50 CM’.

8.8. I1pobw nns onpenenenus raza SO, HOMKHEI 6HITE 06paboTaHbl B TE-

YyeHHe 2-x 4acos. [Ipobrl, moasepriuuecs obpaborke, ycToiiuMBLl B TEYEHHE 2-X
CYTOK.

9. IOATOTOBKA K BBINIOJIHEHHUIO U3MEPEHNI

9.1. IToaroroBKa cpeaACTB H3MepeHH .

Y cTaHOBKY Y BKJIIOUEHHE XpoMarorpada u KOMIbIOTEpa OCYUIECTBIIAIOT B
COOTBETCTBHH C HHCTPYKL{MEN 10 3KCITyaTallMH.

YcTtaHOBKa W 3aMyCK NMpOrpaMMHOro odecredyeHus OCYIIECTBIAECTCA CO-
rA1acHO NpHJIAraéMoH K HeMy BOKYMEHTaLMH.

Ycnosus xpomartorpadHpoBaHUi rpagyHpOBOYHEIX CMecEel OCYLIeCTBIIA-
€TCs COTrJIaCHO MacrnopTy-XpoMaTorpamMme, rpuiaraéMoMy K KOMIUJIEKTY XpoMa-
Torpa(pUYECKHX KOJIOHOK.

9.2. KoHTpoab KayecTBa OMAMCTHIIMPOBAHHON BOAbL.

Konrpons sonel nposoaurcs B cootBercteuu ¢ ['OCT P 52319 «Bona nns
nabopaTOpHOro aHaIM3aY.

KoHTpones KauyecTBa OMIMCTHIUTMPOBAHHON BOALI NMPOBOAMTCS B Hayane
KaX10ro paboyero JHs € MOMOILBIO KOHAYKTOMETpA. Y AenbHas 3NeKTpoNpoBo-
IHMOCTh OHAUCTHILIHMPOBAHHON BOAB! nomkHa ObITh He bonee 20 Mx(CM. Ecau
yaenbHas 3JIeKTPpOonpoBoAUMOCTb BOABI Bhitie 20 MkCMm, TO nEPEroHKy rMoBTo-
pAOT. DUAUCTHIUTHPOBAHHYIO BOIY C YAENBHOW 3NEKTPUYECKOH MNMPOBOAHUMO-
cThIO BRiIE 20 MKCM He NpUMEHSAIOT. '

9.3. [Toaroroska NMoCymusl.

Ins npoeedeHUA aHany3a cClENyeT NPUMEHATh CTEKJIIAHHYIO, MNMOJIMITHIIC-
HOBYIO, TE(QJIOHOBYIO WY MMOJUIIPONTUIIEHOBYHO IOCY Y.

[Tocyny npeABapUTENibHO MOIOT AUCTUJUIHPOBAHHONA BOAOH, 3aTEM CITUPTO-
[LIENIOYHOM CMECEI0, NMPUIrOTOBAEHHOM 1o n. 9.4.1. 1 BHOBL ONMONACKHBAIOT JIMC-
TUJUJIMPOBAHHOH BOLOH [0 HEHTPanbHOH peakiH M BBICYLIUBAIOT. Y Ae/bHas
31EKTPONPOBOAUMOCTE MIPOMBIBHEIX BOA HE HOJDKEH OTIMYATHECA OT YAEeNbHOH
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3NEKTPONPOBOAUMOCTH HCXONHOH AMCTH/UIMpOBaHHOH BOAbI Dosiee 4eM Ha
5-7 %.
[Tocyna, B KOTOPO# rOTOBAT PacTBOPbI, MAPKUPYETCA.

9.4. IlpuroroBjicHHEe BCAOMOraTelibHbLIX PacTBOPOB, HCMOJb3YyeMbIX
B AHAaJH3eE,

9.4.1. Ilpuzomosenernue CrUpmo-wie104HoU cMecu.

:
B3pemupaloT Ha aHanuTtH4eckux BecaX 5 r KOH, pacrBopsior B 10 cm
UCTHIUTHPOBAHHO# BOABI M 106aBNsoT 90 cM’ 3THIIOBOrO CRHMPTA.

9.4.2. Hpuzomoenenue pacmeopa H,0,.

10 % pacteop H;0; rotosat u3 30 % pacrsopa H,0O, . ina atoro B mep-
Hylo koa0y BMecTuMocThio 100 CM® HANUBAIOT M3 6roperkun 30 cm 30% p-pa
H,0, 1 10BOOAT 1O METKU AHCTUUIMPOBAHHON BOJOMK. PacTROp nepemetinBaor.
Cpok xpaHeHus - 2 CYTOK. PaCTBOp XpaHsT B TEMHOM MeECTE,

0.4.3. Ilpurotosnenue 5% p-pa KMnQ,.

Hasecky 5 r KMnQO,4 B3BEeWIMBAIOT HA aHATHTHYECKHX BECaX M KOJU4ECT-
BEHHO TMEPEHOCAT B MEPHYIO KO0y BmecTuMocTsio 100 M’ , ipunuparoT 50 M
AKCTH/UTHPOBAHHOH BOABL, COAEPKUMOE NEPEMEUIUBAIOT AO [NOJIHOTO pacTBOpe-
HUS CcOJIM. 3aTeM JONUBAIOT HJUCTUILUIMPOBAHHOH BOMOM JO METKH H BHOBL fE-
peMelHBalT. CpoK XpaHEeHHA -1 CyTkH.

9.5. [IpuroroBJieHHEe HCXOAHLIX PACTBOPOB A 3J110€HTA.

9.5.1. IIpuzomoenenue pacmeopa Na,CO; (pacmeop A).

Bepyr HaBecky Na,CO; maccoit 5,300 r U nepeHOCAT B MEPHYIO KOJIOY C
NPUTEPTON NPOOKO BMECTHMOCTBIO 2 M. [Ipunueator [ AM® GMOHUCTHILIMPO-
BaHHOW BOJALI U MepeMewars. JJOBOAST OUANCTUANHPOBAHHOI BOAOH O METKH
K CHOBA NepeMeluBatoT, 3amepsatoT pH pacreopa. [1pu Temnepa'rype pH=11,1.
Cpok xpaHeHHs 1 Mecall B XoNoaunbruke npu t = 2+ 6 °C.

9.5.2. IIpuzomoenernue pacmeopa NaHCO; (pacmeop b).

Bepyr naBecky NaHCO; maccoii 4,1996 r u nepedocaT B mepHy0 kosfy c
PUTEPTOM NMpOOKOH BMECTHMOCTHIO 2 oM. TIpunusator 1 am’ OMANCTUILIUMPO-
BaHHOH BOJB M MNepeMellnBatOT. JJoBOAAT OUAUCTUNNHPOBAHHONH BOAOH IO
METKH W cHOBA nepemewusaroT. [Ipu temnepatype pH = 8,5. Cpok xpaHeHus
| Mecsiil B XONOAUNBHUKE NpH t = 2+ 6 "C.
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[ TpUroTOBJICHHBIM pacTBopam NPHIIHCHIBAIOT KOHLIEHTpaLHIO
3
0,025 mons/oM .

{Ipumeuarue.

Ecnu uzmepennsie 3HaueHus pH oravvarores Ha £0,1 equHULBI, NPOBEPSIOT U AUCTHANMPO-
BaHHYI0 BOAY (M. 9.2) ¥ rOTOBAT HOBBIE HCXOAHEIE PACTBOPEL.

9.6. IlpurorosaeHHe 3JII0EHTOB.

'9.6.1. Ilpuzomosnenue 3nwenma ona copbenma «AHUeKC»
(3110enm 1),

KoHueHTpalMsa 3/1I0€HT2 TOTOBAT CONIACHO Macnopry-xpoMartorpamme. B
3aBUCUMOCTH OT NPUMEHAEMON PA3NeNnUTENbHOH KOMOHKUA MIOCHT MOXET OBITE
bukomnoHeHTHbIM (comepxuT Na,CO,; u NaHCO;) unu MOHOKOMITOHEHTHBIM
(conepxut Na,CO,).

Hanute B k0A0y BMECTUMOCTEH) | m’ pactsop A o6BéMOM V,, BBIUHC-
AEHHBIM 1O dopmMmyne:

V| = CNacos X K (1)

rae  Cnaxcos — KOHLUEHTpaUus (MOnb/AM’), yKa3aHHas B MacrnopT-
xpoMaTtorpamme, Ciacos= 0,025 Mons/nm’,
k — koadPULHEHT pacCHHTHIBAIOT MO popmyne (2)

k = L/0,025 = 40, (2)

rne L =1 — BMECTUMOCTb KONOBI, AM”,
0,025 — KOHLIEHTPaLMA HCXOJHOTO PacTBOPA, MOJIB/IM’

B a1y e konby Hanute pacTBop b 006BEMOM V,, BEIMUCAEHHBIM MO Pop-
MYyJie:

V2 = Cnancos X 40, (3)

3

rie  Cnancos — KOHHEHTpaLHUA (Mone/AM’), yKa3aHHas B NacnopT-
3
xpomarorpamMme, Cnaucos =0,025 Mons/am

Jlo6aButh 500 cM’ GUAMCTHAIMPOBAHHOM BOMBI 3aKPBITh KPBILIKY U Iepe-

mewatb. JloBeCTH OMAUCTWIUIMPOBAHHON BOAOH A0 METKH, 3aKpHITh MJIOTHO
KPHHUKO# U CHOBa nepeMewlaTs. OCTaBUThL B XONOJAWILHHUKE NIPH TEMIEpaType

t=42 + +6° C Ha 12 4acos.

10
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9.6.2. IIpuzomoenenue nenma ona copoenma «Kamuexcy» (3nro-
enHm 2)

KoHLeHTpauus 3J1I0€HTa FOTOBAT COIJIaCHO NacnopTy-XpoMarorpamme. B
MEpHYI0 KONGY BMECTMMOCTHIO | IM’ MEpPEHOCST KONHYECTBEHHO COAEPKHMOE
craHgapT-THTpa HNO;, A0MHBAIOT JHCTHIMPOBAHHON BONON N0 MeTKM, nepe-
MEUINBAIOT.

Bropetkoit orOuparot V cM’ p-pa, rae V = C/1000, rze C - KOHUEHTPaLHs
3MOEHTA B MOJB/OM’ (COrNIACHO MACMOPTY-XPOMaTOrpaMMe) M MEepeHOCAT B
MEPHYI KONy BMECTUMOCTHIO | M, IONTHBAIOT OUCTWIIHPOBAHHOI BOJOH O
METKH, MEpeMELIHBAIOT.

PactBop npurosien xk paboTe B TEUEHHE S-TH CYTOK.

9.6.3. Qunempayua pacmaopos.

PacTBOpBI 3MI0EHTOB, NPUrOTOBJIEHHBIE 110 M.M. 9.6.1. 1 9.6.2. HeobxoaHUMO

oThUNBTpOBaThL Yepe3 ¢uibTp LllotTa ¢ auameTrpom nop He bonee 3 mkm B Oy-
3 -

THIMH [Ji1 BAaKYYMHUPOBaHUA BMECTHUMOCTEIO 2 AM™ JUTA MOCHEAyHInei nerasa-

LUHH.

9.6.4. Jezazayusa pacmeopos.

st obecrieyeHuss HopMansHo pabotel npubopa U HAacocoB HeoOXoaHMa
Hnerazauus HUCMOoNb3yYEMbBIX PACTBOPOB BaKyYMHUPOBaHWEM B TeueHHe 1S MuH.
(npyu paenenuy He Gonee 200 MM pT.CT.) B COCYE U4 BaKyyMHPOBaHHUA BMe-

cTuMocThio 2000 M.
[Tepenusator 1 am® smoeHTa 1 HAM 3F0EHTa 2, MPUIOTOBACHHBIX MO .11

9.6.1., 9.6.2. B 6YTHING IS BAKYYMUPOBAHUA BMECTHMOCTBIO 2 1M . ByThinb AN
BaKYYMUPOBAHHA MOMewlaloT B Mewok v3 duianenu. [loacoeaunsior 6yTbulb
11 BaKYYMHPOBaHHS K BAKYYMHOMY HAcOCY KaK YKa3aHO B NPHAOXKEHUH Ha
prc.4. BKo4aloT BakyyMHBIH Hacoc, COrjlacCHO ero JOKyYMeHTauuu. [To HcTe-
YeHHUH 15 MHUHYT NepeKkpbiBalOT KpaH, BIKJIHYal0T BAKYYMHBIH HAacoC, OTCOEAU-
HAOT OyThUIh OT Hacoca. [lepenuBaloT aerasupoBaHHbIf AMOECHT B OYTHUIb AJIA
3JII0EHTa BMECTUMOCTRIO | M.

[TpuroToByieHHbIH TakuM 06pa3oM pacTBOp IIpUrofeH K pabore B TeyeHHE

2-X CYTOK.

11



INNHA ¢ 13.1:2:3.19-98 IMHA © 13.1:2:3.19-98

10. HPUT'OTOBJIEHUE PACTBOPOB J1JIA TPAAYUPOBKH
XPOMATOI'PADA

10.1. IlpurorosieHue rpajlyHpoBo4YHbIX PACTBOPOB AJIH
copOeHTa AHHEKCY.

10.1.1. IIpuzomoenenue ucxoonozo pacmsopa.

VicxonHelii pacTBOp AJA rpadyMpOBKH Xpomarorpada rOTOBAT W3 CTaH-
NapTHBIX 00pa3slioB COCTaBa BOAHBIX PacTBOPOBR aHMOHOB COrjlacHO Tabn. 3 B
MepHO# Kosibe BMecTUMOCTbio 100 cM’. PacTROp XpaHMTCH B XONOAUIBHUKE B
CTEKJITHHOW Nocyne ¢ nputepToit npobkoii B Teuyenne 1 mecsua.

10.1.2. IIpuzomoenenue 2padyuposoyHsix pacmeopos.

| pallyHpOBOYHbIE PACTBOPLI I'OTOBAT ITyTeM pa3DaBIEHHA HUCXOJHOrO pac-
TBOpa cornacHo Tabn. 4 B MepHoit konbe BMectumocThio 100 cm’. T'pamyupo-

BOUHEKIE pacTBOpbl NeNe 1, 2, 3 XpaHATCS B XONOAUJIGHUKE B CTEKJIAHHON NOCy e
C NpUTEPTON npoOKoH B TeyeHHe 1 Mecsia.

10.2. IlpurorosieHne rpagyHpoBoOYHOr0o pacTeopa sl copOenTa
«KaTtuexcy.

10.2.1. [Ipuzomoenenue ucxo0Ho0z0 pacmeopa Ona 2paoyupoexu
xpomamozpaga.

Bekpoipator amnyny ['CO uona NH,', nUneTkoil BMECTHMOCTRIO 5 cM’ 0T-
6upaioT 4 cM’ pactsopa ['CO, nepeHoCAT B MepHYH KOJOY BMECTHMOCTBIO
100 cm’. Conepxumoe konbpl JOBOAAT A0 METKU AUCTHIUTHPOBAHHOI BOIOI,
nepeMenIBaloT.

[IpurorosieHrHe HCXOAHOTO PacTBOPA AJIA NMOCTPOEHUA IPARYHPOBOYHOH

XapAKTepPHCTHKH
Tadauua 3
| _r O6Lem Maccosan
N | Haumenosauue I'CO3 R BOTH ‘ BMCCTHMGCTEL KOHLIEHTPauus
i HOHA MTI/cM rCO. o’ HCHOHBS)’BMD;I HOHOB B HCXD,B,HO;:I
.p > NMHMETKH, CM pacTeope, Mr/am
1 F 1,0 | 1,0 | 1,0 10,0
2 Cl- 1,0 2.0 2,0 20,0
3 NO *- 1,0 5,0 | 5,0 50,0
4 PO4 * 0,5 20,0 20,0 100,0
5 S04 % 1,0 | 10,0 10,0 100,0
|6 NO* 1,0 16,0 10,0 160,0

12
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[Ipurororiienue rpaayupoBodHeix pacrsopos (I'P) nna copbeHTa

KAHUEKC»
Tabauua 4
] BMecTumMoCTh MaccoBag
O6veM ANHUKBOTHI
HaumMeHoBaHue HCTIONL3YyEMOR KOHUEHTPAUKUSA HOHOB
Ne P HCXOAHOTO
HOHA 3 MHIETKH, B IpajyupOBOYHOM
pacTeopa, cM R 3
CM pacTsope, Mr/AM
F- | 0,10
Cl~ 0,20
— { —
“NO 2" Lo Lo 0,5
PO4 1,0
1 — !
S04 1,0
NO ;" | 1.6
F- | 1,0
| Cl- 2.0
- ) 0
| No > 10,0 10,0 >
PO4 * 10,0
2 ]
SO4 10,0
NO; ‘ 16.0
l F- 5.0
Cl- 100 |
3 NO.- 50.0 | 25.0 250
PO4 * | ’ 50,0 |
S04 = ~ 50,0
NO ;- ‘ [ 80.0

IMosy4eHHOMY PacTBOPY NPHIMCHIBAIOT KOHUEHTpaluio 0,04 Mr/cm’.

PactBop npurozeH x pabote B TeueHde 1 Hegenu.

10.2.2. IIpuzomoenenue zpaoyupogouuslx pacmeopos.

['pamyupoBOYHBIE PaCTBOPLI FOTOBAT MyTEM pa3baBieHHs HCXOLHOro pac-
TBOpA COIJIACHO TaGN. S B MepHo#l konbe BMecTHMocThio 100 cm’. ['panympo-
BOUHbie pacTBOpbl NeNe 4, 5, 6 XpaHATCS B XONOAUIBHHUKE B CTEKNAHHOH nlocysie

¢ npurTepToil NpobKoi B TeueHue | Mecaua.

13
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IlpurorosaeHue rpaayuposoydoro pacrsopa (I'P) ana copbenra
«Karnexce» (6e3 KOHUEHTPHPOBAHUA).

Tadnuua 3
| Hauwme- O6vem ucxoaHoro | BMecTHMOCTD Maccosas KOHLICHTpAaLHA
NelP| nosasne | FPRYHPOBOHHOrO | vicrons3ayemoi | HOHOB B rPaXyHPOBOUHOM
HOHa pacTBopa, MUTETKH, p-pe,
3
M oM’ Mr/aM’
- — : — -
‘— 4 | NH | 0.1 1.0 4 |
|5 NH," 0,4 1,0 16
6 | NH,’ l 1,6 2,0 64

10.3. I'paayupoBOYHLIA paCTBOP AN KOHUEHTPHPOBAHMUS.

[ panyMpOBOUYHBIH PacTBOp AJIA KOHLIEHTPUPOBAHHUA IOTOBAT CJIERYIO-
UM obOpaszoM: 1 cm’ rpagyHpoBodHOro pacteopa Ne 1 unu Ne 4 mMoMemaroT B
MepHYi0 konby BMmectumocTtsio 50 cM’. ['pagyupoBounsie pacTtBopbl Nel Jo-
BOOAT N0 METKH 3moeHTOM 1, ['panyupoBouHsiit pactBop Ne 4 nooisaT Ao
METKH OUCTHIINIHPOBAHHON BOLOH.

IIpumevanue

[Ipu nposeaeHuH aHanu3a ¢ KOHUEHTPUPOBAHUEM MCNOAB3YECTCA KOMIUIEKT KOJIOHOK, CO-
CTOAIMIA U3 AaHANHTHYECKON, KOHUEHTPHPYIOWEH H NTOAaBUTENLHON KONOHKH. KOHUEHTDH-
PYIOIAA KONOHKA CTaBUTCA COrNAaCHO CXEMBt BMECTO NETNH B XpoMaTtorpad.

10.4. Fpanynpom&a xpomartorpada.

['pamyupoBxa xpomarorpaga no TpeM TrpasyHpPOBOYHBEIM pacTBOpam
(Ne 1,2,3 unn Ne 4,5,6) ocyuecteisierca Ha craguu ocsoeHusa MBH u npu He-
BLINONHeHUH ycnorus (8) . 10.4.15 8 ciemyroleM MOpAAKe:

10.4.1. Bxnroyator xpomarorpad, KOMNLIOTEP H 3aIyCcKaloT NporpaMm-
Hoe obecneyeHue.

10.4.2. IIpoMpiBalOT Hacoc xpoMatorpada smweHToM B 00BEMe 50 c™’
COTJIACHO Mpoueaype, ONUCAHHON B 3KCIUTYaTallMOHHON JOKYMEHTALHH Ha XPO-
Marorpad.

10.4.3. BLicTaBiAIOT 3HAYEHHME CKOPOCTH NOAAYM 3JIOCHTAa Ha Hacoce
xpomarorpada corjiacHO NpuiiaraeMoMy K aHamUTHYECKOH KOJIOHKE MacrnopTy-
XpOMaTorpamMmme.

10.4.4. BkmouaroT nmopavy smoedta. Joxuaarorcs crabunbHoil Hyneson
JHHUM Ha 3KpaHe KOMITbIOTEpa.

14
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10.4.5. I'pagyupoBKy XxpoMatorpada NMpoRogsT MO FPagyHdpOBOYHEIM pac-
TBOpaM B MOpAIKE BO3pPACTaHUA MacCCOBOH KOHLIEHTpal{HH aHMOHOB, MPOBOJA
[Ba rapajulesibHbIX OIpENeiCHHA B KOXXIOH TOUKe.

10.4.6. BeoAT C MOMOIIBIO INTIPHL@A FPanyWpOBOYHBIH pacTBOp, MPUro-
TOBAEHHBIN N0 1. 9.6 B ofbeMe 1 cM’, NpoBOAST H3MeEpEHHeE.

10.4.7. 3a OkOHYaHWE H3MEpeHHs (Xpomarorpa¢pHpOBaHUA) MPUHUMAIOT
BpEMs BBIXOHA ITOCIENHEr0 MNHKa. Bpema BRIXOZa MOCNEAHErO MUKA yKa3aHo B
MacnopT-XxpoMarorpaMme Ha [IpUJlaracMyro aHaAIMTHYECKYH) KOJIOHKY .

10.4.8. JInd mnpoBe/ieHHs MNapanieNbHOro HM3MEpPEHHSA Ofepalud  Io
. 10.4.6 moBTOPSAIOT.

10.4.9. PesynpTarsl ABYX NMapajuiebHBIX XpoMarorpaguieckux H3Mepe-
HUIL IS OQHOTO j — pacTBOPa U 1 ~ HOHA NPU3HAKOT MPUEMIIEMBIMH TIPH BBITOJ-

HEHHU YCNOBHA:

Ly =he ] <, (4)

hlj:

rae by, , by, BeicOTa MTHKA [-HOHA MpH 1-0M W 2-0M BBOJIE | - FPaflyHPOBOYHOIO
pacTRoOpa;
h; - cpenyee apudpmMeTHIECKOe BEICOTHI ITHKA, BEIMUCALEMOE 10 HopMyne

hy =(hy +hyja )/ 2, (5)
r; — Hopmatus (ana P=0,95), pasuwiii 0,10.

Ecnu ycnosue (4) BINMONHAETCA, TO 32 PE3YAbTAaT U3MEPEHHA TTPUHHMAKOT
cpenHee apudMeTHUECKOE h;.

10.4.10. JInsa KaXIOro 1 - HOHA | - rPagyUpoBOYHOrO pacTeopa no ¢op-
myJie (6), HCrIoNs3ys MporpaMMHOE obecrnedeHHe pacCUHTHIBAKOT rPafyupoBOY-

HBI KoappuumeHT (K):
Ky=hy/Cy, (6)

rue C;j'— MacCcoBast KOHLIEHTpaluus 1-HOHa B J- I'paXyMpPOBOYHOM pacTBOpE
Mr/aM’.
10.4.11. PaccuutsipaloT cpelee apupMETUHECKOE IHAYEHHE TIpaiyupo-

. %
BOYHOro K03 @UIHeHTa 11 KOKEOro i-HoHa K ;.
10.4.12. ['pagyupoBoYHasd XapakTepHUCTHKa MPHU3HAETCA FIPUEMIEMON H
NUHEUHOH MPH BBIMONHEHHH YCIOBHUA:

(K™% - K™%)/ K5 < 0,20 (7)

15
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*
10.4.13. Beectu rpamynpoBounble Ko3pduuuentsl K';, HaMMeHOBaHUS

aHANM3UPYEMbIX AHHOHOB H BpEMeHa yAepXHBaHHA B NporpaMMmHoe obecrieue-
HHUE COIJIACHO MpOLENYpe, ONMKUCaHHOH B JOKYMEHTAUUMU Ha NporpaMMHoe odec-
[e4YeHHe.

Xpomatorpad roToB K IPOBEAEHUID U3MEPEHHH.

10.4.14. Tlpu exenHesHo# pabote HA XxpoMarorpade rpanyMpOBKY IIpH-
bopa npoBoAsT repel HayanoM padoTel MO OOHOMY M3 I'PagyHpPOBOYHBIX pac-
TBOPOB, IPUIOTOBAEHHBIX B COOTBETCTBHH C Tabna. 4 wnu 5. ['panyupoBoYHbI
pacTBOp BBIOMpalOT OJM3KHM MO OXKMAAEMBIM MacCOBEIM KOHLIEHTpALMUAM
AHHOHOB B PacTBOPE M BHITIOJHAIOT BCE MPOLEAY PRI H3TOXKECHHEIE BBIILIE.

10.4.15. JIng kaxnoro 1 - HOHA | - TPaAyMPOBOYHOTO pacTBopa mo dop-
MyJe (6), HCHONB3ys MPOrpaMMHOe obecneyeHe pacCYUThIBAIOT I'PagyHupoBOY-

HbIH Ko ruueHT K.

["panyupoBka NpU3HAETCH [IPUEMIIEMOH IPHU BHINIONHEHHH YCIIOBUIA:

a) ecqiu BHIMONHAECTCA ycioBue (8), TO B nporpaMmHoe obecrieyeHHe coO-
racHo NpoUeaype, ONMUCAHHON B IOKYMEHTAHUHK Ha IporpaMMHoe ofecreyeHue

BBOAATCA KO3 PuumeHTsl K

|K;- K"

/K’ < 0,10 (8)

0) ecau He BBINONHACTCA ycnoBHe (8), IPOBOAAT KOHTPOIbL TOYHOCTH H3-
MEPEHUH 110 KOHTPOJILHOMY PacTBOpY, B COOTBETCTBUU C pa3fiesioM 15, npose-
psasa BblTosIHEHHEe ycnoBuda (M. 10.4.12), ecnu ycnoBsue BBIMOJIHAETCA, TO B MPO-

rpaMMHoOe ofecriedeHre CorflaCHO MpoLeaype, ONHCAHHONH B JJOKYMEHTAUHH HA
nporpaMMHoe obecnedenne BBoaarca kodduumentol K. Ecnu ycnosue He
BLIMOJIHAETCH, TO HAXOAAT MPUYUHY K YCTPAHAIOT ee, NpoUexypy rpaxyHpoOBKH

[10 TPEM IPagyUpOBOYHBIM PacTBOpPaM NOBTOPSIOT.

[Ipumeyanue. [1OpaROK BBIXOJ1a HOHOB COOTBETCTBYET MOPANKY BbIXOAa aHHOHOB B
NacnopT-XpoMatTorpaMme,

11. IPOBEPKA DOPEKTUBHOCTH PA3JIEJIMTENLHOU
KOJIOHKH

[IpoBepka 3ddekTUBHOCTH pa3fesiUTESILHON KOJOHKM NPOBOAMTCH MOCHE
MOCTPOEHUA rPanyHMpOBOYHOHA XapakTepPHUCTUKH M OJUH pa3 yepe3 Kakabie JBEC
HEETH.

PaccyuthiBaioT crencHb pasaencHud (RS) mgns kakmon napel coceqHHX
KOMIIOHEHTOB 110 QOopMyIe:

16
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‘tA—tsl
- 2
LA + LB

rae ty ¥ tg- BpeMeHa yaep>XKMBaHusg KOMITOHEHTOB A H b B CekyHaax;

LA U pp - TONYIIHPHHEI IMKOB A W b B CeKyHAAX onpenensoTcs Mno popmyJiam:

SA

1ta=0,939 ™ (10)
N):

una=0,939 - (11)

rae ha, hg 1 SA, Sg - BRICOTBI ¥ NJIOLIAAH NIUKOB KOMIIOHEHTOB A U b
HaiineHHple 3HaYEHHS CTENEHH pa3lelieHus JOJDKHEI ObITh He MeHee 1.5,

12. BLINIOJIHEHHE USMEPEHUU

12.1. [ToarotoBnenHyo npoby no n. 9.2 aHaNU3UPYIOT ABaXcABI, MOCHE-

NOBATEALHO.
12.2. B xpoMmartorpad BBOAAT aNUKBOTY NPOOKI B KONUYeCTBE | cM”.
12.3. Bpems xpomatorpadupoBaHUs aNHUKBOTH! NMPOOBI JOMKHO COOTBET-
CTBOBaTh BPEMEHH TOJIHOrO BBIXOAA MMHKA MTOCIEAHEr0 KOMIIOHEHTA U3 [aClOpT-

XpoMaTorpaMMBbl Ha [IpHIaracMyro KOJOHKY.
12.4. PacyeT MaccoBO#l KOHLEHTpAUUH NPOBOAAT C NPUMEHEHHUEM KOM-
MbIOTEPHOM Nporpammsbl. XpOMAaTOrpaMMb! COXPAHSIOTCA B MNaMATH KOMIIbIO-

Tepa.
13. OBPABOTKA PE3YJIBTATOB U3MEPEHHUH _

MacCOBYIO KOHLIEHTPALIMIO HOHA B pobe (B MI/OM’) BEIMUCIAIOT MpH Mnep-
BOM (BTOpoM) XpomaTtorpadupoBannu (napasieisHOM onpenene’uu) mo dop-
MYyJIe:
Xil(z) = hil(2)/K*I: (12)

rae hi ) — BBICOTA muka i-ro auuoHa (katuoHa NHy ) npu nepBom (BTOpoMm)

XxpoMmatorpadMpOBaHHH B CMECH.
BrrauciaioT cpeHee 3HaueHUE MaccoBOi KOHUEHTpauUy aHUOHA (KaTHoHa

NH,") B npofe no dopmye:
Xi = (Xt Xi)/2 (13)
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Pe3ynbTaThl JBYX NapaniesbHbIX onpeleneHud s ofHON npoObl mpH-
3HAIOT MPHEeMJIEMBIMH [IPH BBIMOAHEHUU YCIOBUA:

(100 - | Xi) — Xip )/ X <y, (14)

rae r, =10 % — HopmatuB Ang P=0,95 (npenen noBTopsieMOCTH pe3ysibTATOB fa-
pasuieNbHBIX ONPEASICHUI).

PaccyYMTHIBAIOT KOHLEHTpauHio BeulecTB (X,, Mr/M’) NO, NO,, HNO,, HF,
H,S0,, SO;, SO,, HCI, H3PO, n NH; B ananuzupyemoii npote no dopmyine:

___C *V*A*1000
Vuy.

XB

(15)

rae C - KOHLUEHTPalMs COOTBETCTBYOUIEro aHUOHA/KaTHOHa B Mr/Jl, pacCUUTaH-
Has B pe3ynbTaTe aHamnu3a Npodkl;

A - k03QPHUMEHT OTHOLUCHHA MOJIADHOH MACChi OMpelenieMoro semectsa M,
K MOJIApHO# Macce aHHOHa/KaTHOHa M,,, , NpuBeaéHHbIe B TaOA. 6.

Ko3dpuuneHTbl 0OTHOLIEBHS MOJISPHOH Macchl oNnpeaeieMoro BeluecTsa
M, K MoasaApHoi Macce aHHOHa/KaTHOHa M, ,.

Tadnuma 6
Onpenensemote BpeiHbic BELLECTBA [  Benuunua A -
NH; 0944
NO 0,652
NO, | 1,000
HNO; 1,016
H,SO4 1,0210
SO, - 0,667
HC! 1,028
H3PO4 | 1,032
| HF 1,053

SO;3 l 0,833

1000 —ko3¢duumenT repecueTa ¢ Mr/am’ Ha MO/M;

- 3
V —006beM pacTBopa, 3aNUTOro B NOTNOTHTENBHBIA cocyn, V = 0,05 oM7;
Vuy —00BEM raza, oToOpaHHOro Ha aHAIH3 WM NPUBEAEHHOTO K HOPMAILHBIM
3
YCIIOBUAM, M~ PACCUKUTRIBAIOT 110 QOpMYIIE:
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Vi *273*P
Vay.=- (16)
273 +1t)Po

rae V,, — 06beM rasa, oToGpaHHOTO Ha aHANK3, M,

P — atMocdepHoe nasneHue npy TeMnepartype ordbopa, klia;
Po — armocdepHoe napneHue npu temneparype t = 273 °C, klla;
t — TeMrepartypa rasa B Mecte otbopa npobsi, °C.

14. OOOPMJEHUE PE3VJIBTATOB USMEPEHUH

Pe3ynbTaT H3MEpeHUH, NPEeACTaBIAOT B BHAE:
pesynbTarta aHaiHza X (Mr/aM’) ¢ XapakTepuCTHKOH mnorpewHoctd 8, %,
P=0,95
win X; + A, mr/am’, P=0.95, rae

_0*Xi
100

PesynbTatr M3mMepeHUll JO/DKEH OKAHYMBATHCA TEM k€ NECATHYHBLIM pa3ps-

A , Mr/om’ (17)

JIOM, YTO M IpaHHulb! abcomoTHO norpeltiHocTH (A).
15. KOHTPOJIbL HOTPEUIHOCTH PE3YJLTATOB UBMEPEHUM

15.1. KoHTpob rpany¥poBo4HOH TOUHOCTH H3MepEHUH.

KoHTpONE TOYHOCTH M3MEPEHHH MPOBOJAT N0 NMIOOOMY KOHTPOALHOMY
pacTBOpY, MPUTOTOBJIEHHOMY H3 UCXOJAHOTr0 PacTBOpa I rpagyUpPOBKH XpoMa-
Torpada, Mo Tabin. 7 B MepHbIX konbax BMecTuMocThIo 100 cM’, PacTBOpH! Xpa-
HATCS B XONOAWILHHKE B CTEKAAHHOM MOCYyAe ¢ NpUTEPTOH OpoOKOH B TeueHHe
1 Mecsaua.

KoHTpons TOUHOCTH U3MEpPEHUl MMPOBOAAT B COOTBETCTBUHU C IJIAHOM KOH-
TPOJIA, NPHUHATHIM J1aDopaTopHeH, PeKOMEHIYETC NPOBOJUTHL €ro yepes Kak-
nele 10 ananu3oB paboumnx npod. M3mepeHus npoBoaaT B COOTBETCTBHUM C Ha-
crosuieit MBU. KonTpone npusHaercs YOOBAETBOPUTENLHBIM MPU  BBIMOJIHE-

HHH ycstosus (18).
100*X; - X/ Xi* < &, (18)
rae € — HopMatuB (ansg sepostHoctH P = (0,90), %;

e =13 %;
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X" — MaccoBas KOHUEHTPaLUMA aHHOHA (H3MEPEHHOE 3HAYEHHE), MI/IM ;
X; ™* - MaccoBas KOHUEHTpaliisi aHHOHA (IPHIIKHCAHHOE 3HAYEHUE), Mr/m’ .

Ecnu 3nayenue € donpine yeM 13 %, TO pe3ynbTathl H3MEPEHHH, BBINON-
HEHHBIX B [IEPHUOH, TPECALICCTRYIOUWHA KOHTPOAIO TMIPH3HAIOTCA HEeAeHCTBHU-
TEIBHBIMU. B 3TOM Cifydae npoporpkeHue padoTel BO3MOXKHO TOJIBKO NOCJIE Bbi-
SIBJIEHUS M YCTPAHEHHS MPUUKUHY HECTAOWIBHOCTH.

[Ipurorosienre KOHTPOABLHBIX pacTBopoB (KP)

Tabauua 7
06 AHKBOTE BMeCTHMOCTD Maccosas
LEM AU I
Ne { Haumenosanue OIHOO HCITOJIB3YEMOMN | KOHUECHTpPALHA HOHOB
UCXOAH
KP HOHA A 3 MHMNETKH, B rpaly¥pPOBOYHOM
pacTBOpa, CM 3 3
CM pacTBOpe, Mr/aMm
F- ' I 0,50
Cl- ' 1,0
N02 ) 215
10.0
| PO4 ™~ >0 5,0
SO4 * 5,0
NO; - 8.0 |
‘ |
NH¢' 0,4 1,0 16,0
P
I -

20
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I punoxeHue
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Puc.1 Cxema npoBoorbopa arMochepHOro so3nyxa

ML b
E »
bese M 65

pelin

o ]
$8* g i 3
{

. '!.3

0813
"o

Puc.2 Cocya nornorureabHslii Thn L

1.* PazMepsl gys cripaBok
2. Paguycel 3-6 MM.
3. Tpy6ku no3.1 nasars repmeTH4HO. I IOBEPXHOCTE NoOCHe Nnadiky He perjiaMeH-

TUPYETCA.
4. KoHus! TpyOOK OTTAHYTH Ha KOHYC M ONNaBHTh. KOHYCHOCTS b He perniameH-

THPYETCH.
3. PacnonoxxeHue OoTB.B He pernaMeHTupyeTcs.
6. Octranenbie TI" no OCTY ['0.070 015
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Puc. 3 Hornorurenanusbtii cocya tvn Il

A | — NOTJIOTHTENbHBIA OM0K;

A, — nipobooTtbopHoe ycrpoiicTso I1Y-4011;

[ — nuuua orbopa npod Ha NHj;

[I — nunus orbopa npob BeliecTs, 00MaAAOIHUX KHCIIOTHLIMH CBO#CTBAMH U
juis nornowedys raza NO;

[1I —3anacuas nuHus ana orbopa npobd;

¢, —bunsTp, NONIOWACILHHA BELIECTBA C KHCIOTHRIMH CBOMCTBAMH,;

| —[IOrJIOTHTENbHBIH COCY/L KOHYCHBLH (st mornomeHHs HoHa NH,y );

) — OrJOTUTEBHbIIt COCY/] 3MEEBHKOBBIN (111 MOTTIOLEHHI HOHOB I, CI', NOy
'NOy, SO, SO,, POL;

1 [OTNOTHTENBHBI COCYA KOHyCHBbIH (uta npeoOpasoBaHus NO B HOH NO,),
samonHenHstit 50 cM’ p-pa KMnOy;

4 —[IOT/IOTUTENBHBIH COCY/ 3MEEBHKOBBIH (11 MOTJIOLUEHHUS MPeoOPasoBaHHOTO

HOHA NOZ*)
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Puc. 4 YcraHoBka At fera3sayi pacrBOpPOB BAKYYMUDPOBaHHEM

1. Hacoc BakyyMHBEIH.

2. dunsTp,
3. ByTeUIL 11 BAKYYMHUPOBAHUA B 3aUIMTHOM YeXJIE.
4. PacTBOpP 351I0€HTA.
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PE'EHEPAIIUS IIOZABUTEJIbBHBIX KOJIOHOK

Perenepauus konoHky ¢ copbenToM «KPC-811» (nnu «KVY»)
PereHepaiius NpoBOAMUTCH Ha UCIIOAB3YEMOM HOHHOM XpomaTorpade.
[IpensapurensHo rorosat 1H pactrop HNO;.

It 3TOro B MEPHYIO KOJI0Y BMECTUMOCTERIO | M C [IPUTEPTOIl MpOOKOI Ha-
nuBaioT 70 cM” KoHueHTpupoBaHHoi HNO; H I0BOJAT 0 METKH GUIMCTHIUTMPOBAH-
HOM BOAOH. TiUATENBbHO NMEpPEMELIMBAIOT M BBUIMBAIOT B OYTHIIE EMKOCTHIO HE MEHEE
1 v,

1. OnycruTh BCcackIBaOIMIA LIMAHT Hacoca Xpomartorpada B cocyn ¢ 1H pac-
TBOpOM HNO;.

2. NHogaBUTENBHYIO KOJMIOHKY MOAKIIHOUYHUTE K Hacocy (06€3 aHaIMTHYEeCKOH KO-
JIOHKH).

3. [Tpokauars 1d pacteop HNO; co ckopocThio 2 cM’/MHH Hepe3 MOoJaBHTENb-

it

HYIO KOJIOHKY B TeueHue 40 MUHYT B MepHbIit uMnuHAp o6semoM 100 cM’ 10 MeTkH =
80 cm’.

4. OTonrounTs Hacoc M 3ameHuTs 1H HNO; Ha OMaNCTHINNPOBaHHYIO BOLY.

5. OnycTHTs BCACBIBAIOLIHI [IJIAHI HAcOocCa B COCYH € OMOUCTUIIMPOBAHHOM
BOJIOH.

6. BIUIIOUMTH HACOC CO CKOPOCTBIO 2 CM’/MUH 4epe3 MOJABHTENLHYIO KOJIOHKY
B TeueHne 1,5 yaca 8 MmepHbiii uunudaap oosemom 500 cM’ 10 MeTku = 180 cM’.

7. Uameputs pH BOABI M pacTBOpa Ha BBIXOAE MOJABHTENLHOW KOJIOHKU. B pe-
3ynbTate udMepenns pH Boasl gomked 61T paBHBIM pH pacTtBOpa Ha BBIXOJE MOAA-
BUTENBHOH KOJIOHKHU.

8. Ecnu pe3ynbTar uamepenus COOTBETCTBYET 1. 7, TO MOJAABHTENbLHAA KOIOHKA
OTpereHepupoBaHa.

O. Ecnu pH pacrsopa Ha Beixose MeHslne, yeM pH Boasl, To NMpoooDKUTh
[POMBIBKY KOJIOHKH OUAMCTHIUIMPOBAHHOM BOJOH OO BREIMONHEHUA TpeboBaHUA M. 7.

Perenepalius KOJIOHKH ¢ cOpOEHTOM «APA»

Perenepauus npoBoAUTCA HAa UCIIOIH3YEMOM HOHHOM Xpomartorpagde.

IlpensaputensHo roroesat 0,54 pacrsop NaOH.

HJig 3TOro B MEPHYKO KO0y BMECTHMOCTEIO | M’ ¢ NPUTEPTOH MPOOKOH Ha-
nusatoT 500 cm’ 14 NaOH u NOBOAAT A0 METKH OUOUCTWINUPOBAHHON BONOH. Tula-
TESILHO NEPEMELLHBAIOT M BbUTHBAIOT B OYTHUIB EMKOCTBIO HE MeHee | M.

1. OnyctuTts BCcaceiBaoMi UIIaHr Hacoca XpoMaTtorpada B cocya ¢ 0,5H pac-
TBOpoM NaOH.
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2. HonaBuTensHYI0 KOJMIOHKY MOAKTIOYHTE K Hacocy (De3 aHanmuTuueckoit Ko-
JIOHKHM).

3. Tpoxkayats 0,58 pacteop NaOH. co ckopocTeto 2 CM’/MUH Yepe3 MOJaBU-
TENBHYHK) KONOHKY B TeueHue 40 MUHYT B MepHbI# uunuaagp obwvemom 100 cM’ 10
MeTkn = 80 cM’.

4. OTKIOYHTE HAcoc ¥ 3aMeHHTE 0,54 NaOH Ha OnAUCTUANMPOBAHHYIO BOJTY.

5. OnycrdTs BCAachiBarOUWHI LUIAHT Hacoca B COCYA ¢ OMIMUCTMAMPOBAHHON
BOROH.

6. BKTIOYHTE HACOC CO CKOPOCTBIO 2 CM’/MHH 4Yepe3 NMOAABUTENLHYIO KOJMOHKY
B Te4eHHe 1,5 yaca 8 MepHbIit LunHHAp 06BeMoM 500 cM’ 1o meTkH = 180 e’

7. A3MmepuTs pH BOABI M pacTBOpa Ha BEIXOJE NONABUTENIEHON KONOHKU. B pe-
3ynsTaTe usMepenus pH Bojpl fJospkeH OpITh paBHbIM pH pacTBopa Ha BhIxojae nopa-

BHTENEHOU KOJTOHKH.
8. Ecnu pe3ynsTaT U3MEPEHHA COOTBETCTBYET 1. 7, TO fTOAABUTENbHAA KONOHKA

OTpereHepUpOBaHa.
9. Ecnu pH pactrBopa Ha BbIXOJie MeHbie, 4yeM PH BOJBI, TO NMpPOHOSHKUTEH
NPOMBIBKY KOJIOHKH OHAUCTHIUIMPOBAHHON BOOOH N0 BRIMONHEHNA Tpeborauus n. 7.
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ITPHJIOJKEHUE
K cauneTenscTny 00 atrectaruu Ne 242/125 07 ot 06.11.2007

bromicer HeonpeaeneHHOCTH H3MEPEHHIT MACCOBOH KONUEHTPALMH JIHOKCHAA a30Ta H A30THOL
KHCROTHI (CyMMapHO), OKCUAA a30T3, TPMOKCHOA CEpel H CEPHOH KHCIOTH! (CYMMapHO), AHOKCHIA
CEPDL, XJI0poBOAOpOaA, ¢rmp030ﬂ0p0ﬂa, OpTU!:b{JCCIJDpHDﬁ KHCAOTBI H aMMUKaKA .......

| OTHocHTENbHas
Ne i/ HcToyHiK HEQNPEAENeHHOCTH THn cTaHJapTHan
L OLEHKH HEQNpEeRSASHHOCTS,
A i . % ]
1 O160p rasza ofvexTa aHanmnia O _ Uge=9
[ Z [IpuroToBNEHHE PACTBOPOB B Uge=9
I 3 ITocTpoeuue rpanyHpoBOSHON XapaKTepHCTHKH A Up =2
4 [{poGonoaroToska ( KOHUEHTIPHpOBaHIiE) B Upog = 2
5 CTaHEAPTHOE OTKAOHESHHE PE3YALTATOD HIMEPEHUM ] A u=-=>5
Q
l CymMapHan cTaufapTHag HeONPeNesIeHHOCTh 2%
P - 24
acIIHpeHHad Heonpeaenewuocrhd (A=2)
| Ilpuanro 25

Hprmewannms:
1 v, — coorsetcryer CKO orHocuTenesoft £iydaiiHoll cocrammmomel TOrpemHOCTH B YCNOBHAX
NORTOPAEMOCTH;

JE—

p) ZJU :m +U :m +I.tn__z L u:ﬂd_ + uf - COOTBCTCTBYET [PaHWaM OTHOCHTENBbHON HeHclToIeHHON

CHCTEMAaTHIeCKoi cocTasromeit norpeomocTh (no MU 1317-04);
3 Onenxa (HeonpenencsEHOCTA) THA A NOMYIeHa MyTeM CTAaTUCTAYECKOr0 aHanmu3a pana HabmoneAHid;
4 OueHxa (HeonpeneneHHOCTH) Tuna B nomywena cnocofamy, OTMMHLMHA OT CTATHCTHICCKOTO aHaTH3a

psana Rabrmogenmii.
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