OENEPAJBHAS CIYXBA IO HAN3OPY
B COEPE IIPHPONONOJIB30BAHUSA

YTBEPXIXAIO

Hupexrop ®bY «Denepannubiii HeHTP
281 OLEHKH TEXHOreHHOIro

A.H. Kugemacon

2z 2012,

KOJHYECTBEHHLIM XWMHAYECKHANA AHAJIHA3
ATMOCP®EPHOI'O BO3AYXA 4 BBIGPOCOB B ATMOC®EPY

METOJHKA A3MEPEHHAN MACCOBBIX
KOHIIEHETPAIIAUA CEPOBOJOPOJA H METHJIIMEPKAIITAHA
B IPOMbBIIJIEHHBLIX BBIBPOCAX IIPENIIPHSI TR
METOAOM HIOTEEMAOMETPAYECKOI'O
APTEHTOMETPAYECKOI'O THTPOBAHHS

IHL @ 13.1.34-2002
(®P.1.31.2007.03824)

MeToagHKa JONYWEHa XIS NeJied rocylapCcTBEHHOTO

IKOJIOTHYECKOTr0 KOHTPONNA

MOCKBA 2002 r.
(uspanme 2012 r.)


http://www.mosexp.ru/proektnye_raboty.html
http://www.mosexp.ru/proektnye_raboty.html

I1paBo THpaxxupoBaHHKs U peanusauun npuHaLIEXHT OBY «DIIAOx.

MeTonuka paccMOTpesa W onobpeHa @enepalbHBIM  BrOMXETHEIM

yupexuenveMm «QenepalbHeIi LEeHTp aHanu3a M OLEHKH TeXHOreHHOTo
BO3SHEHCTBU (DBY «PILIAO»).

lloyHoe winn wacTHuHOe THpaxc(HpoBaHHWE, KONMpOBaHWe M pasMemenue B ViHreprere u RHa
MOOBIX APYIHX HOCHTENSX KHPOPMALKH NaHHBIX MaTepHanos 6e3 NHCbMEHHOT0 pa3pelleHus
pa3paboTukKa npecniegyercs no cT. 146 Yronosnoro Konekca Poccuitckoit @enepanun.
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1 BBEJIEHHUE

Hacroamas MeroaMka IpenHasHa4eHa [ H3MEpPEeHHs MaCCOBBIX KOH-
HeHTpaiii ceposoaopona (H,S) n metnnmepkanrada (MM) B NpOMBILITICHHBIX
BEIOpOCAX NMpeANpPHATHI B AHaNa3oHe KOHIEHTpaumi 5-50000 mr/m’ mo cepo-
BONOpOLY M 5—100000 MI/M° N0 METHIMEPKAITTaHy.

CepoBonopon — 6ecuperHbIif a3 ¢ pe3KHM XapaKTePHbIM 3aMaxoM, TEM-
rneparypa miaBleHHus = —835,54°C, TteMneparypa KMIIeHUA t,~ —00,35°C,
pacTBOpPHUM B COHPTE, BOJE, CHUIBHEIN BOCCTAHOBHUTEIE.

ITopor omymienns 3anaxa ceposozopona 0,000012 MT/IM’, OTHAKO B BbI-
COKHMX KOHLEHTpAlLMAX BBHAY Hapammda oOOHATENIEHOro HEpBA 3arax cepoBoO-
IOpOZia He ONIyHmIaeTCs M 3TO O4eHb onacHo s xku3nHu. [1JK B Bo3ayxe pabo-
qefl 30mel 10 mr/m’, TIK,, B arMocdepHOM BO3MyXe HACENEHHBIX MECT
0,008 Mr/M’ . CWIBHBIA 171, BBI3BIBAIOMMY CMEPTHL OT OCTAHOBKH OhIXaHHA, pas-
ApaXKaeT AbIXaTelbHEIE ITyTH U IJia3a.

MernamepkanTtaH (CH;SH) - ras ¢ pe3kuM CHIBHBEIM 3a11aX0M, TEMIIe-
parypa mnasneHus t,,= —122,97°C, remneparypa kunienns t,,,=5,95°C, pactBo-
pPHUM B BOJE, CHHPTE, 3QHpe.

[Topor omymenns 3anaxa Merwmepkarrada 0,0001 mr/m’. TIIK B BO3-
ayxe paboueii 30HBI 0,8 MI/M, 110K, , B aTMOCEpHOM BO3MyX€¢ HACENCHHBIX
mect 9-10° mr/m’. Ipu xoHmenTpamuu 0,001-0,002 Mr/aM° U BIBIXAaHAH B Te-
YEHHE 5 MUHYT paboTOCIIOCOOHOCTE HAPYIIAETCA, HO NIOTOM BOCCTaHaB/IHBACT-
Cil.

Metonunka cenektuBHais. OnpenencHUIO MEIIaeT 3THJI- H MpONWI- Mep-
KalTaHbl, OCAXKNASACh BMECTE C METHWIMEPKAIITAHOM, HO HX KOHUCHTpalUi B
BEIOpOCAX NpeaNpUATHII HE3HAYUTENEHA U HMH MOXKHO ITpeHeOpeys.

[IpopomimTensHOCTy aHamH3a 15 MHHYT, a ¢ yyerom orbopa npodsl -
40-60 MuHYT.

2 MIPHIIMCAHHBIE XAPAKTEPHCTHKH HOKA3ZATEJEN
TOYHOCTH N3MEPEHHU

3HaYeHNA [OKa3aTenss TOYHOCTH MECTOOHM KN HCIIOAB3YHOT IIPH.

- O0)OpMJICHHH pE3yJIETAaTOB H3MEPEHMIA, BEIIABAEMBIX J1aDOpaTOpHEH,

~ OLICHKE NEATENIBHOCTH JIabopaTOpHH Ha Ka9eCTBO MPOBEHEHHNA HCITHITA~
HUMH;

- OIICHKE BO3MOXHOCTH HCIIOJb30BAHHS PE3YJIETATOB H3MEPEHHH NpH
peanu3aiy METOAHKH H3MEPEHHH B KOHKpETHOM J1abopaTtopuH.
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Tadmumua 1 — [Inanazon uaMepeHH i, 3HaYeHUA NMOKA3aTe el
IIOBTOPAEMOCTH, TOYHOCTH, H NMPaBHJILHOCTH METOAHKH

HauMmeHoBanue [lokazarenr | ITokazarens ITokazarens
ONpeneIieMoro [IOBTOPSAEMOCTH IpPaBWILHOCTH TOYHOCTH
KOMITOHEHTA, (OTHOCHTENLHOE (rpaBuusl OTHOCH- | (TpaHHIEI OTHO-
Auana3oH cpeJHeKBaapaTyte- | TCbHOH CHCTEMATHIC- |  CHTENEHOM NO-
H3MEpPEHHI, CKOE€ OTKJIOHEHUE l CKOH MOTpeMHOCTH IPENIHOCTH METO-
MT/M [IOBTOPAEMOCTH), npu P=0,95), AKH TIPH BEPO-
G, ,% +o., % sraocta P=0,95),
: +0,%
CepoBopopon
Ot 5 no 50000 Bxut. 7 14 20
Mernnmepkanras
Ot 5 po 100000 Bx1. 7 14 20

3 CPEACTBA I3MEPEHHNU, BCIIOMOTI'ATEJIHLHOE
OBOPYJAOBAHUE, PEAKTHUBbBI U MATEPHAJIBI

IIpy BBINONHEHHUH H3MEpEeHHH JO/DKHB!I OBITH IPHMEHEHB! CIENYIOIIHE

CpelCcTBa U3MEPEHMI, BCcrioMorarenbHoe o00pynoBaHie, peakTHBbEl H MaTepHua-
JTBL:
3.1 Cpencrsa usmMepeHn# H BCrioMorareLHoe oGopyaoBanue

- Uonomep yuuBepcanpusiii THna M-130 no TV 25.05.11044-84 wmm apyro
C MMOrpeIHOCTEIO He OoJee +1 MB.

- Becyl nabopatopHple CIELHHAIBHOIO WIH BBICOKOTO Kjlacca TOYHOCTH C

1eHoH nmeneHus He Oonee 0,1 Mr, HaROONBPIIMM NIPENEIOM B3BEIMHBAHMA HE 00-
nee 210 r no 'OCT P 53228-2008.

- Bechl TeXHHUECKHE cpefHero wiM obsraHoro knacca rounocty o 'OCT P
53228-2008

- M'upu o I'OCT 7328-2001

- Memanka maruurHas o TY 25.11.834-80.

- Onektpon cynsdua cepedbpauniit ICC-01 no TVY 25.05.1742-80.

- DnekTpon xnopcepebpaunii HacemenHsi OBJI-1M3 mo I'OCT 17792-72.
- BakyymmeTp xunkocTHeli U - obpasnelii no ['OCT 27758-88.

- Anekrpoacimuparop o TY 20.11.1414 wnu npyroii acimpartop

- IndmaHoMmerp-Taromep tauta JITMMIT mo I'OCT 2405-88

' CoOTBETCTBYET PACHIMPEHHOW CTAHAAPTHOH HEONPEOSNCHHOCTH MpH KO3 PHIIMEHTE
oxpatak =2




Manauue 2012 r. [THJ ® 13.1.34-2002

- bapomeTtp o TY 25-04-1797-75

- TepmomMeTp xkuakocTHON naboparopHselil 1o [FOCT 29224-91

- [Tornorutens PerxTepa o I'OCT 25336-82.

- CXJISHKH ¢ HIDKHUM TyOycoM BMecTMOcTsI0 5 oM’ o TOCT 25336-82.
- Hamumaaper 1-25, 1-50 o I'OCT 1770-74.

- Crakanel B, 11-2-100, 150 TC oo I'OCT 25336-82.

- [Tumerku rpagyrpoBanHsie 6-2-5, 5-2-2, 2-2-10, 4-2-1 no

['"OCT 29227-91.

- Kon6ri Mepueie 1-50-2, 1-100-2, 1-500-2, 1-1000-2 o I'OCT 1770-74.
- boperku 6-2-5, 6-2-2, 3-2-25 no I'OCT 29252-91.

IIpuMedaHHUI.

1 Homyckaercs HCHONbL30BaHUE APYrUX CPEACTB U3MEPEHHUN YTBEpPKICH-
HEIX THIIOBR, ODECHEYHBAIONIUX H3MEPEHHA C YCTAHOBIIEHHON TOYHOCTEIO.

2 JHomyckaeTcd MCHOJB30OBaHUE IPYroro obOpyAoBaHHUS C METPOJIOTHYE-
CKHMMH ¥ TEXHHIECKHMMH XapaKTePUCTUKAMH, aHAJIOTWIHEIMH YKa3aHHBIM.

3 Cpencrsa H3MEpeHHil JOJDKHEI OBITH IOBEPEHBI B YCTAHOBJIEHHEIE CPO-
KH.

3.2 PeaKTHBBI
- Cepebpo azornoxmcioe 1o I'OCT 1277-75, 4na.

- Kamuit xsiopucraiit no 'OCT 4234-77, xu.
- Kamit azotHokHcim o I'OCT 4217-77, xv.

- Ammuax BoaHsli o I'OCT 3760-79, x4., 25% pacTsop.

- Harpusa rappokucs o I'OCT 4328-77, xu.

- MeTunorsrit oparkeRbIi

~ ®enondraneud no TY 6-09-4530-77

- Kucnora congnas no 'OCT 3118-77, xu.

- Kanuit fiogucteidi no TY 6-09-2540-72, x4, craHaapT-TUTP
C(KI)= 0,1 mons/mm’.

- Bona mucruywomposannag o I'OCT 6709-72.

- Pytun no TV 6-09-10-498-76.

- HaTtpuii ceprmcTtsiii 9-Tt BogHb (CynbQUA HATPHUA) IO
["OCT 2053-77, xu.

- Harpuit xnopucteiit no 'OCT 4233-77, xu.

- Cnupt 3TiutoBsid pektudukosadunii o 'OCT 18300-87.

HIpumevaHnue.

Jlomyckaercs HCIONBb30BaHHE pEAKTHBOB, H3rOTOBIEHHBIX MO APYroi
HOPMAaTHBHO-TCXHHYIECKOH NOKYMEHTAIMH, B TOM YHCJ1€ KMIIOPTHBIX.
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4 METOJX I3MEPEHUHA

MeTox OCHOBaH Ha BBLAC/IEHUH CEPOBOAOPONA M METHIMEpKAIITAHA IIe-
JIOYHBIM JIOTJIOTUTEIbHEIM PACTBOPOM M HM3MEPEHUM KOHLEHTpaLuM Cyabdu-
H MEpKanTHI-HOHOB METOJIOM HOHOMECTPHYECKOrO0 THTPOBAHHMA IIPH CeEJIeK-
TABHOM OCAXIEHUM Cynb(PUO- M MEPKANTUA-HOHOB B BHJE HEPACTBOPUMBIX
coJeit cepedpa.

MaccoByr KOHI[EHTpaLKI0 KOMIIOHEHTOB B PacTBOPE HAXOIAT IO PC3KO-
My M3MEHEHHIO (CKayKy) MOTEHIHAla H3MEePUTEIbHOro 3JIEKTpOAa, COOTBEICT-
BYIOIEMY SKBHUBaICHTHOH 3arpaTe THTpaHTa. IIpUcyTcTBHE 371EMEHTAapHOH Cce-
PBI B BEIOPOCHEBIX Fazax NpHBOAUT K 06pa3oBaHUIO B IIEJJOYHOM pacTBOpe opra-
HOIIOJIUCY/IL(DHAOB B PE3y/IbTATE peakliHU cepsl ¢ MeTWwiIMepKanTaHoM. Ee ko-
JTM9E€CTBO HEOOXONUMO YUHTHIBATE IPH PacdeTe KOHIIEHTPALHH METHJIMEPKAIl-
TaHa B NpoMBrIOpocax. CepOBOIOpOA U METHAMEPKANTAH He MEHIAIOT MOTEH-
ITHOMETPHYECKOMY ONIpEHeJIERUIO APYT APYra, TaKk Kak IPON3BEIEHHA PaCTBO-
PUMOCTH 00pasyromuxcs 0CaaKkoOB CyNbpHAa H MepkanTHHa cepebpa pazimu-
gatorcs Ha 27 nopsakos (IIP Ag,S=1,36-10*, TIP CH;SAg=1,3-10"%).

IlepBEIMHM KONMHYECTBEHHO M3 PAacTBOpa OCAXAAIOTCA CYbGHA-HOHBL, TaK
KaK OCaJIoK CyJibduna cepebpa MeHee paCTBOPHM.

B xadecTBe IOMJIOTHTENRHOIO pacTBOpa HUCIONB3YIOT PACTBOPHI THApPO-
kcuaa Harpust C(NaOH)=5 mons/mM’ (20%) wma C(NaOH)=8 moms/mm’ (32%).
[Tocne nornomeHHs NMOPUHH ra30B MaccoBas KOHUEHTpAlUsa IMEJIOYH HOJDKHA
661Th He MeHee C(NaOH)=2 mMons/oM° (8%), Tak Kak AarbHelmee yMEHbIIEHHE
MIEJIOYHOCTH pacTBOpa IPHBEAET K YMEHBINEHHIO €ro NOINIOTHTEILHOH CIIO-
COOHOCTH IO OTHOMIEHHIO K METHIMEpKaNTaHy.

MaccoBYIO KOHUEHTpAUMIO TUTpaHTa (cepebpa a30THOKHMCIIOrO) Orpese-
JIOT MOTEHIHOMETPUYECKHUM TUTPOBaHHEM (HKCAHAJIBHBIM PACTBOPOM HOIIM-
CTOrO KAJTHA.

JlaHHEIE 110 MOJIHOTE MOIJIOMIEHUA KOMIIOHGHTOB HpUBedEeHBI B [Ipuno-

WEHHH A.

S TPEBOBAHUSA BE3OIIACHOCTH, OXPAHBI
OKPYXAIOIMEHN CPEJLI

Ilpu pabote B naboparopuu HeOOXOAMMO COOIMIONATE ClieAyromMe TpedO-
BAHUI TEXHUKH O€30MaCHOCTH.

5.1 Ilpy BhimoNHeHHM aHaNU30B HeoOXonuMO cobmopaTh TpeboBaHUA
TEXHHKHM Oe3onacHoctH npu pabore ¢ xummyeckumu peakruBaMu no ["OCT
12.1.007-76.
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5.2 Onexrpobe30nacHOCTL npH paboTe € INEKTPOYCTAHOBKAMM COONIOAa-
erca o T'OCT P 12.1.019-2009.

5.3 IloMemenue nabopartopuu AO/DKHO COQTBETCTBOBAThH TpeOOBaAHHAM
noxxapHoit 6ezonacHoctd no 'OCT 12.1.004-9]1 u uMmeTs CpeicTBa MOXKapoTy-
meHus no 'OCT 12.4.009-83.

5.4 Opranunzanuia obydenus paboraromux 6e30macHOCTH TpyAa MPOM3-
poautcs o I'OCT 12.0.004-90.

5.5 ConepskaHde BpeIHBIX BEIICCTB B BO3MYyX€ HE HO/DKHO MPEBBIATH

YCTaHOBJICHHBIX IIPECHCIILHO JOMYCTUMBIX KOHIEHTPALHH B COOTBETCTBHH C
[TOCT 12.1.005-88.

5.6 Pabotel Ha BhICOTE ciieayeT NMPOBOAUTL B COOTBETCTBHMM C TpeOOBa-
HuaMu CHulI III - 4-80.

[Ipu otbope nmpod norpkHBl cobmoaarecsa obmue mpasuna 6e30MacCHOCTH
U MPERNPHATHH U OpraHHU3alHil COOTBETCTBYIOILEH OTpPaciu.

K orbopy npob pmomyckarTcs onepaTopbl TEXHOJIOTHYECKUX YCTaHOBOK H
npoboOTOOPIMKH, MpOLISAINHE CITEHMANBHEIN HHCTPYKTAX.

6 TPEBOBAHMHA K KBAJIH@OUKALINHN OHEPATOPOB

K Bemonnenuio uaMepeHHMid H 00paboTke HX pe3yIETaTOB JXOMYCKAIOT
CIIEHATHCTOB, HMEIONINX BhICIIEE HIJIH CPeOHEE CIelHAIBHOe XHMHUYECKOoe 00-
pasoBaHHE, HMEIONMUX ONBIT paboTH Ha NMOTEHLUHMOMETPHUECKOH YCTAHOBKE H
CTaX pabOThHl B XUMHYECKOH JTJabopaTOpHU HE MEeHee OQHOro roja, npolue uux
COOTBETCTBYIOIOUNA MHCTPYKTAX M NMOJYYHBIOHUX YHOBJIICTBOPHUTEJIEHBIC PE3YJib-
TAThHl NPH BBEIIIOJTHEHHM KOHTPOJIA MpoLeayphl H3MEpEHHH.

7 TPEBOBAHMNA K YCJIOBHSIM I3MEPEHUHA

IIpy BEOIONHEHUHM HM3MEpPCHHN NOJDKHB! OBITE cOOMIOAEHBI CAEHyIOLIHE

YCIOBUS

- TEMIIepaTypa OKpy»Katomero Bo3ayxa (20£5)°C;

- OTHOCHTENIBHAA BJIAXXHOCTE He bosee 80 % npu t = 25°C;

- atMocdepHoe aasnenue oT 97,3 no 104,6 klla;

- HallpsDKEHUE nepeMeHHoro toka (220 + 22/-33) B;

- yacToTa nepeMeHHoro toka (50+1) I'u;

- MCXaHHYECCKHE BO3INEHCTBHSA, BHENIHHUE IICKTPHIYECKHE U MarHUTHhBIC NOJ,
BIHAIOMINE HA paboTocnocobHoCTs 060pYIOBAHHA, NOJDKHBI OBITh HCKITOYEHEI.
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8 NOAT'OTOBKA K BLIHDOJHEHHUIO U3MEPEHUM

ITpy MOArOTOBKE K BAHIIOJHEHHIO U3MEDPEHHH MACCOBBIX KOHUEHTPALMM
CEpOBOAOPOAA U METHWIMEPKANTAHA B [IPOMBIHUIEHHBIX BBIOpOCax BHINONHAIOT
CleNyIolHe ONnepaumu: coOOMpPaIOT CBA3KY MOrNOTUTENEH PrIXTEepa ond Bhiaene-
HHS CEpOBOJIOPOIAa U METWIMEPKANTaHa U3 ra30BOro NOTOKa; NOTEHIMOMETPH-
YECKYIO YCTAHOBKY; MOTOBSAT PAcTBOPHI U YCTAHABIUBAXOT KOHUEHTPAUMIO THT-
paHTa, BEIOHPAOT Criocod yCcTaHOBNEHUS TOYKH SKBUBAJIEHTHOCTH.

8.1 Hoaroroska norjorurelieit

['OTOBAT CBA3KY mnornotureneit PeIxTepa, cOeIHHEHHBIX PE3HHOBBIMH
HIIH NMOJUITHICHOBBIMYA MYy(TaMH: MEPBBIA IOIJIOTHTEND IYCTOM IUIA yJIaB-
NABAHHA MBUIH U TApPOB XUAKOCTH; BTOPOH, TPETHH U 4eTBepTHIM NMOTIQTH-
Tend 3anoNHAT no 10 cm® pactBopa ruapokcuza Harpus C(NaOH)=5
MO/ M’ (unu 8 MOJIL/,[IM3) UL [IOTJIOLIERHA CEPOBOAOPOJA H MEeTWIMEPKaI-
TaHa.

Ecny mocie nmorsomenys NOpUHH ra3oB KOHUEHTpallUd pacTBOpa Inesio-
91 MeHee 2 Mosb/IM° (8%), TO HeOOXOIHMO YBEIUIHTS HCXOOHYIO KOHUEHTpPA-
LHIO eo4H 10 8 Mons/aM’ (32%) H MOBTOPHTE OTGOP.

PacTBOp XpaHsAT B MNOJHITHIEHOBOHM Tape, KOHIIEHTPALUIO MHPOBEPAIOT
TUTPUMETPHYECKH HE pexxe OOHOTO pasa B TPH Mecdlia.

IlorloTUTENIbEHEIE PAaCTBOPHI 'HAPOKCHUAA HATPHSA MIPEIBApUTENBHO OXJia-
KIAXOT CMECHIO JibJa WM CHEra C XJIOPHUCTHIM HaTPUEM.

CucreMy NnorjioTHTeNeH NPOBEPAIOT Ha N'EPMETHYHOCTE.

8.2 [IloAroTOBKA NOTEHIMOMETPHYECKOH YCTAHOBKM

Co6HparOT NOTEHIMOMETPHYECKYIO YCTAHOBKY, COCTOALIYIO H3 HOHOME-
pa, OIOpEeTKH, MArHUTHOM MelankKy M ABYX 3JIeKTpOROB (CyibQua- U XJIOPHN
cepeOpAHbIX), COCAHHEHHBIX JIEKTPOJIMTHYECKHMH MOCTHUKAaMH, 3allOIHEHHEI-
MH PacTBOPOM Kanus azoTHokucoro C (KNOs) = 0,1 Mons/aM’.

8.3 llpuroroByieHHe pACTBOPOB

8.3.1 lpuzomoenenue pacmeopa CONAHOU KUCIOMbL C MOJLAPHOU
xouyenmpayueii 0,5 monv/om’

1. PactBop cOngHON KUCHOTHI roTOBAT U3 cranmapr-turpa 0,1 B pacTBO-
pa, 10o0ap/igl ero K JAUCTHJUTHpOBAHHOM Boae B MepHOi# koinbe Ha 200 oM’ u
JOBOJA A0 METKH DHCTHUIHPOBAaHHOM BOIOH.

2. B xonby BMecTHMOCTRIO | AM° HaJEBaroT 500 oM’ OTUCTHJUIAPOBAHHOM
BOABI, K00ABMAIOT 41 cM’ KOHUEHTPHPOBAHHOM cosisHO# kucioThl (Tul. 1,19) u
HOBOIAT A0 METKH JUCTHUTMPOBAHHOM BONOH.

CpoOK XpaHEeHHS B Tape U3 TEMHOI'0 CTeKJ1a IECTh MECALIEB.
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8.3.2 Ilpuzomosnenue pacmeopa 2udpoxcuda Hampusa ¢ MOASPHOU
KOHYenmpayueu 5 Mo b/OM’

200 r rugpoKCcHa HATPHA B3IBEIIMBAIOT HA TexHWYeCcKUX Becax. Hasecky
NpH MOCTOSHHOM NepeMelllMBaHUK CTEUIHHOMN Nasouko#l pacTeopsior 8 1 oM’
IUCTWUIMpOBaHHON BoAkl. Ilocie oxmtakaeHusa pacTBopa N0 KOMHAaTHOH TEM-
neparypsl ONPENENAIOT ero KOHICHTPauHi (CcymMMmapHo ¢ kapOoHaramu). s
storo 1 cM’ pacTBopa ruapoxcuaa Hatpus C (NaOH)=5 MOJB/IM° THTPYIOT
pacTBopom consuo# kucaotsl C (HCI)=0,5 mons/mm’ B npucyTeTBHM 1-2 Ka-
ness GperondrarerHa 10 HCYE3HOBEHHA PO30BOH OKPACKM B T€4CHHE | MUHYTHI
THTPOBAHHEM.

PacTBOp XpaHAT B MOJIUITHWICHOBOH Tape He OoJiee ABYX MeCAlEB.

8.3.3 IIpuzomoeénenue pacmeopa 2UOPOKCUOA HAMPUA C MONADHOU
Konyenmpayuei 8 Mon b/OM’

320 r ryOpPOKCHAA HATPUA B3BENIMBAIOT Ha TeXHUYECKMX BecaX. HaBsecky
[IPY MOCTOSHHOM TIEPEMEITHBAHUM CTEKIAHHON NManodKoi pacTBOpAIOT B 1 aM°
MACTHWLIMPOBaHHON BoAbl. Ilocie oxtaxaeHUs pacTBOpa NO KOMHATHOH TeM-
nepatypsl ONpeaeIIOT €ro KOHIEHTPAlHIo, KaK Yka3aHo B 11.8.3.2.

PacteOp XpaHAT B NOJHITHICHOBOH OyThUIM HE 60JIEE NBYX MECALIEB.

8.3.4 Ilpuzomoenenue pacmeopoe Kaius uooucmozo ¢ MONAPHOU
Konyenmpayueii 0,1 mon /oM, 0,02 monv/om’ u 0,002 monwe/om’

Hcxonuplit pactBop kamus itomucroro C(KI)=0,1 Mons/mM’ roToBAT U3
CTaHAApPT-TUTpa. PacTBOpAIOT €ro B AMCTWJUIHPOBAHHOM BOJEe B MEpHOH Koibe

BMECTHMOCTBIO 1 M’ H JOBOAAT IO METKH NMUCTHUIMPOBAHHOH BOOH. XpaHAT
B TCYEHHE OQHOTO MECALa.

PaGoune cranmapTHsie pacteopbl C(KI)=0,02 1 0,002 Mosns/AM’ roTOBAT
MoCNeNOBaTe/IbHBIM pa3baByicHHEM B 5 U 50 pa3 UCXOMHOIO pacTBOpa AMCTHII-
JIHpOBaHHOHR BOJOK B MEPHBIX KOJI0AX HENOCPEACTBECHHO NEpel ONPEACNCHHEM.

8.3.5 Ilpuzomoenenue pacmeopa a30MHOKUCI020 KANUA C MONAPHOI
xonyenmpayueu 0,1 mon b/OM’

10 r xanua a30THOKHCIIOrO MOMEIHAIT B MEPHYIO KOJNOY BMECTUMOCTEIO
3 . “
1 AM™ ¥ IOBOZAT N0 METKHM AUCTWLUIMPOBAHHOMN BOKOI.
Cpok XpaHeHMAa 3 MecaLa.
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8.3.6 Ilpuzomoenenue 600H020 pacCMeEoOpa Memui08020
OPAHNCEBO20 C Maccosol ooneu 0,1%

0,1 r METHIIOBOI0O OPaHXEBOTO MOMEMAIOT B KOJOY BMECTHMOCTBIO

3 b ot

100 cM”™ ¥ IOBOIAT 10 METKH AUCTWLIHPOBAHHOMN BOAOH.
PacTBOP XpaHAT B 3alHIIEHHOM OT CBETa MECTE O BHEHIHUX U3MCHEHHUH.

8.3.7 Ilpuzomoenenue pacmeopa penongpmaneuna ¢ Maccosoii ooneil
0,1% 6 60% pacmeope smunogozo cnupma

3
0,1 r denondranenna noMemaroT B koj16y sBMectuMocTrio 100 cM™ H 110-
BOAAT A0 METKH 60% 3TUIOBBEIM CIIUPTOM.
PacTBOp XpaHAT B 3alHUINEHHOM OT CBETA MECTE JO BHEIIHUX H3MEHEHHH.

8.3.8 Ilpuzomoenenue pacmeopa cepebpa a30mHOKUCI020 C MOJAPHOIL
Konyenmpayueii 0,1 MONL/OM , 0,02 monv/omM u 0,02 mons/om’

st NPUTrOTOBICHUA pacrBopa  cepebpa  a30THOKHUCIOTO
C(AgNO;)=0,1 MOAB/AM° B MEPHYIO KONOY BMECTHMOCTBHIO 1 AM° HOMEMIAIOT
HaBeCKy cepebpa a30THOKHCIOro 17 r, B3BEUIEHHYIO HA TEXHHYECKUX Becax.
JomagaroT B KOJOYy N0 METKHM OUCTWUIHPOBAHHYKO BOOY. XPaHSAT B TEMHOMH
CKJIIHKE, MepHOANYECKH NIPOBEPAA KOHLEHTPAIMIO MO 11.8.4.

PactBOp cepebpa asotHoxucioro C(AgNO;)=0,02 u 0,002 Mons/nM’ ro-
TOBAT IOCJIENOBATENLHBIM pa3daBiieHueM B 5 H 50 pa3 HCXOOHOTO pacTBOpa
OUCTWUIMPOBAHHON BOAOH B MEPHLIX KOJIOAX HENMOCPEACTBEHHO Mepe] oIpene-
JIECHHEM.

8.4 YcraHoBlIeHHe KOHICHTPALMH cepedpa a30THOKHUCIOo

B crakaH mj11 THTpOBaHHA BMeCTHMOCTEIO 100-150 cM® oMeniarT 5 cM
pacTBopa kamua #oaucroro C(KI)=0,1 Monn/aM’, MPUroTOBACHHOrO H3 CTaH-
[APT-THTPa, ¥ 15-20 cM’ AUCTHILTMPOBAHHOM BOIKI.

CtakaH CTaBAT Ha MarHMTHYIO MEIIAIKY, OMYCKAKOT B HEr0 MarHuT, IBa
anekTpona (cyibdua- M xuopcepeOpsiHpie), BKIIOYAOT MeEWAIKy. broperky
BMECTHMOCTBIO 25 CM° 3allOJHAIOT pacTBOpoM cepebpa a30THOKHCIOIro
C(AgNO,;)=0,1 mons/om’.

[Totennman cymsduacepeOpaHOro 3exrpona u3MmeHnsercd ot -150 MB no
150 MB (BenyaHHEI Eyoq ¥ E o 3aBHCAT OT KOHLIEHTpPALIMM PACcTBOPOBR cepebpa
a30THOKHUCJIOTO U KAJTHUS WOJHCTOrO).

Ha puc. I'.1 (npunoxenue ') npuseneHa THIMYHASE KPHBAsA THTPOBAHMUA.

KoHneHTpalulo pactsopa cepebpa a30THOKMCIIOrO PacCYHUTHIBAIOT IT0
YpaBHEHHUIO:
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_ CKI ) VKI (1)
AgNO,
VAngJ,

C

roe  Cxi — KOHUEHTpaLKs pacTBopa Kanus domucroro, C(KI)=0,1 Mons/am’;
Vi1 — 00beM pacTBopa Kanus #0IHCTOTr0, B3ATOrO UL aHaJIM3a,
VKI =5 CMB;
Vgno, — 00BEM pacTBopa cepebpa a30THOKHUCIOrO, MOMIEIIHI Ha 0CaXK-

ReHue HOMMA-HOHOB, CM .

KoOHUEeHTpallKI0O TUTPaHTa cepedbpa a30THOKHUCIIONO NMPOBEPAIOT IIPH [pH-
FOTOBJIEHHH HOBOM MOPLHHM 10 GHKCAHATBHOMY PacTBOPY HOJAUCTOrO KaTHS.

8.5 YcranoBiieHHe TOYKH 3KBHBAJEHTHOCTH NIPH OCAXKACHUH
CYNb(HA- ¥ MePKanTHA- HOHOB PACTBOPOM cepefpa a30THOKUCJIOTO

[Ipy normoimmeHnMH cepoBoaOpona H METHIMEpKarraHa oO0pa3syrorcH
CyNIbPUA- H MEPKATHA-HOHBI, KOTOPBIE OCAXAAIOTCA HOHaMH cepelpa.

THIHYHBIE KPUBbIC THTPOBAHHUA IIpUBEAEHB! Ha puc.l'.2 (mpunoxenue I).

JKBHBAJIEHTHBIH 00HEM THTpaHTa HaxOmAT no Merony XaaHa-Beitnepa
pac4YeTHBIM nyTeM No popMyJie:

V,=V, +AV %~ X% 2
3 2 (x: -Xl)+-()_(2 "Xs), )
| O6peM THTpaHTAa, oM 1 [Torenumain, E, MB
‘ - -VI - - - El
\£ l E, X,=E;—-E;
V3 E3 XZ = E3 "' E2
l—_ _ v4__ _ _ - Ei_ X3 = E{ g

npHaITOoM X, <X ,<X;

JUia pacyera SKBUBICHTHOro o0beMa THTPaHTa HEOOXONMMO B paioHe
TOYKH IKBHBAJICHTHOCTH THTPAHT HOOaBNATH OAMHAKOBLIMH MOpLMAMH. B pac-
qeT OepyT u3mepenus Oo ckauka (V,, E,), ckauok (V,, E;) 4 nocne ckauka (Vs,
E; ; V4, E4) noTEHIIHANA 271€KTPOA.

8.6 OT6op razosnix npod

ObBbeM rasa, npoxoswero 4epes razoxol Npu paboyux ¥ HOPMABHBIX
ycnoBusaX, onpenessior cornacHo I'OCT 17.2.4.06-90 «Oxpana npHponbl. AT-
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Mocdepa. MeToarl onpeaeneHns CKOPOCTH H pacxofa ra3onbUIeBBIX NOTOKOB,
OTXOJAIIUX OT CTAUMOHAPHBIX HCTOUHHKOB 3arpsa3HeHHs».

HMccnenyemyro ripoby raza oTOHparoT ¢ MOMOIILIO ra303a60pHON TPYOKH
qyepe3 WTyLep, YCTAHOBJIEHHBIM HA MPAMOJHMHEHAHOM y4acTKe ra3zoxoa Ha J0cC-
TATOYHOM YAJIEHUH OT BEHTWIATOPOB, 3alBHIKEK, OTBOJAOBR U APYTHMX MOHo0-
HBIX YCTPOXCTB, a TakKe ¢ y4eToM De3ormacHoro nposejieHus pabort u yaobcrpa
poboorbopa. pyroit koHen ra3o3abopHoii TpybKH BCTBHIK NMPHCOEIUHAIOT K
4ETHIPEM ITOCIICIOBATENBLHO COCAMHEHHBIM NOTNOTUTEIAM PBIXTEpPA.

[lornorurenu Prixtepa cOeAUHAIOT BCTHIK PE3MHOBBIMHM FUIM ITOJIUITHIIE-
HOBBIMHM My(TaMH.

BexogHyro TpyOKy 4eTBepTOro NOrinoTHTENS PerIXTEpa NOACOeMUHAIOT K
NeKTpoacnuparopy. Ecnu paBieHMe B HCCNENyEMOH CHCTEME MpEeBBIIIAET
101,3 klla, BEIXOMHYO TPYOKY 9E€TBEpPTOroO NOIJIOTHTENS PHIXTEpa COEAHHAIOT C
razoBeIM cueTyukoM (I CBE-400).

Korna ycrasoBka cobpaHa, CHCTEMY NPOBEPSIOT HA repMETHIHOCTD. Jni
3TOr0 IUIOTHO 3aKPHIBAYOT € IIOMOIIBI0O BUHTOBOI0 3aKMMa BXOJ B YCTAHOBKY H
OTKpPBIBAIOT 3KUM Ha Pe3UHOBOH TpyOke, COCOUHAIONMIEH CHCTEMY ¢ aclMpa-
TopoM. Ecnu cucreMa repMerHdHa, YpOBEHE pOTAMETpa 3JIEKTpoaclHparopa

OCTaeTCsl HEeM3MeHHBIM. C NOMOIIBI MBUIBHOIQO pacTBOpa YCTAHABIHBAKOT
MECTa, I'I¢ HapyIeHA FePMEeTHIHOCTD.

HccnenyeMyo npoby raza acOUpHpPYIOT ¢ OOBEMHBIM pPacXoIOM
0,4 mv’/muH B Tedenue 1030 MuH. OT6UparoT 4—12 oM’ rasa B 3aBHCHMOCTH
OT COJIEP>KAHMA B HCCIIEAYEMBIX BRIGPOCAX CEpPOBOXOPOAA H METHUIMEPKAINTAHA.

Bo BpeMs oTbopa npo6 perucTpupyroT TeMueparypy, arMocdepHoe naB-
JIEHAE H IaBJIeHHE (MM paspeKeHHE) B ra30Xoje.

Ilo oxoxHyanuu npobooTdOpa HEOOXOAUMO ONPENCIINTh KOHEUYHYIO KOH-
[IEHTPALMIO WIENOYH B IOIJIOTUTEILHOM PacTBOpe, KOTOpas NOJDKHA OBITH HE
menee 2 Mome/aM’. Jns sroro 1 cM® pacTBOpa IHAPOKCHAA HAaTpHUs
C (NaOH)=5 mons/aM’ THUTPYIOT pacTBopoM conanoil kuciaotrsl C (HCI)=0,5
MOJIL/AM° B TIPUCYTCTBHM 1-2 Kamenb deHONPTaNeHHa 10 HCYE3HOBEHHA Po-
30BOH OKpacku B TedeHue 1 MHUHYTBI. DUKCHPYIOT 00BEM COJLIHOHA KHCJIOTHI,
nomenmui Ha TuTpoBanue (V;). K becuiseTHOMY pactBopy nobarnsioT 1 kan-
IO METWIOpanwXa (pacTBOp XKENThIH) U MPOJO/DKAIOT THUTPOBATH PacTBOPOM
CONAHOM KHMCJIOTHI JO MEPEeXoia OT XKEITOH OKPACKH K OparKEBOH. DUKCHPYIOT
06BEM COJIIHON KMCIOTHI, NOMEAUH HA THTPOBAHUE HICIOYHOIO pacTBOpa C
METHIJIOPAHIKEM.

KoHUEHTpalHIO rHAPOKCUAE HATpHS (MonB/mm’) pPacCUMTHIBAIOT N0 GOp-
MYyJIe:

10
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V,-V,)-C
CN:OH=( l \;) = ; (3)

rae V, — KOJIWYECTBO CONAHOR KMCNOTHI, omenee Ha THTPOBaHHE NPOOEI

LIEJIOYHOr0 pacTBOPa ¢ HHAUKATOPOM PeHONPTAIEHHOM, cM’;

V; — KOJHYECTBO COJIAHOM KHCIIOTHI, OLUENIee Ha TUTPOBAHHE MPOOEI

[IEJIOYHOrO PAcTBOPA C HHIMKATOPOM METHIIOPAHKEM, CM';

Chcoy — MaccoBast KOHIEHTpAalUsi COJIAHOH KHCITOTHI,

CHCI = 0,5 MOJIB/JIMB;

V, — 06peM npobOBl mMEeJOYHOro pacTBOpa, oTOOpaHHBIH U1 aHAJIH-
34, CM".

Eciu KOHedHas KOHLEHTpalMd LIeo4YH rocne ordbopa npod cocraBiseT
MeHee 2 MoJL/IM’, To Mpo6ooTOOP MOBTOPAIOT C HCIIONL3OBAHHEM IOIVIOTH-
TEJILHOIO PacTBOpa C KOHIEHTpauuedt meiouH 8§ Mons/om’,

Ilocne nponyckanya nopmyH rasa MOrJIOTHTENH OTCOEOUHSMIOT OT CHCTE-
MBI H 3aKpBIBAlOT CBOOOAHbIE OTPOCTKH 3arjaymkaMu. [1poOrsl aHanH3UpyIOT B
peHs otbopa unu KoHcepBHPYIOT 0,001%-HbmM pacTBOpoM pyTHHA (apaOHHO-
rajlaKkTaHa) Ha 5-7 JHEH.

9 BLIIIOJIHEHUE A3MEPEHUNA

[1{esto4HBIe NOrNMOTUTENIEHEIC PaCTBOPBI H3 NOrNOTUTENEH PrIXTEpa nepe-
HOCSAT B LIWUIMHAD U H3MepAIoT 005eM (V,), NepeMelIHBalOT.

B 3aBHCHMOCTH OT NpezmionaraeMoil KoHIeHTpauuH 1-20 cM’ obbemu-
HEHHOT0 MOrNIOTHTENLHOro pacTeopa (V,) NOMEmAT B CTakaH BMECTHMOCTBIO
100 cm®, 106aBnAIOT 2 cM’ 25%-HOro BOJHOTO PACTBOPa AMMHAKa ¥ PAcTBOP
ruapokcuna Harpwss~ C(NaOH)=5 mons/am’ 1o obmero o6sema 20 cm’. B cra-
KaH OITyCKaloT 3MEKTPOAbl, BK/IIOYAIOT MAarHUTHYIO MEMANKy H H3MEPSIOT Ha-
YaJIbHBIA MMOTEHLH AN cynapuacepedpaHoro anexkrpoaa (E,).

EcnHn 3nauenne noreHumana E,= -780 MB u 6onee oTpHuaTeNbHOE, TO

00BeM npobB! (V) YMEHBINAIOT WIH THTPYIOT PacTBOpOM cepebpa a30THOKHC-

noro ¢ C(AgNO;)=0,02 mone/oM’ mo norenuuana (-710+ —720) MB. 3arem
KOHLIEHTPAUMIO TUTPaHTa MeHAoT Ha C(AgNO,)=0,002 Mons/oM° ¥ MpPORO-
XalOT THTPOBATD.

[Ipn pobapiieHUH MOpUMH THTpPaHTa NOTCHLHA) H3MEHACTCA Ha 20-

. _— "

2
Ecnu mpenonaracMas KOHUEHTpPAUKS CEPOBOAOPOAA HEU3BECTHA, TO HCTIONB3YIOT PAaCTBOP
MHAPOKCH/IA HATPUA KOHLEHTPAUMHU § MOTb/IM’,

11
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30 MB. B Touykax 3KBHBaJIEHTHOCTH [OTEHUHaN pe3KO H3IMEHAETCs Ha
500+700 mB npu no6asnenun omHoit karmm (0,03-0,04 cM’) THTpaHTA.

Ecnu HauaneHbIH IOTEHLHAN 3jIeKTpona cocrasiser (—700+ —500) MB, 10
B KaueCTBC THUTPAHTa Cpa3y HCIIOJB3YIOT pPAcTBOp a3l0THOKHUCIAOro cepebpa
C(AgNO;) = 0,002 mons/aM’. THTpOBaHHE IPOBOIAT, KaK OIHCAHO BBILIIE.

B 3aBHCMMOCTH OT comepxaHusi B pacTBope cyiabbuI-, MepKanTHi-
HOHOB, a TaKXke 3JIEMEHTAPHOH Cephl, Ha KPHUBBIX THTPOBAHHUA TMOABJIAIOTCS
CKaYKH ITOTEHI[HaJIa, KOTOPhle COOTBETCTBYIOT ONpPEAENICHHOMY HOHY (CM. Tab-

MY 2).

Tabanna 2
[Ipucyter- | Konu- H3meHenue IToTeHiMan 3kBHBaJIEHTHOCTH, MB
BYIOIIHE | YECT- NOTeHLMana [~ DOBONO- | MeTHI- T o
MOHBI BO CyJIB(QH/I- PO MepKan- | CyTbhub!
ckay- | cepebpsHOro : o
| KOB anekTpona, MB
| Cynsdu- 1 [-710+-690  mo | -300+-320 ~ ~
HOH +60-+-100
Cymedun- 2 -710+-690 no -500=-560 —
HOH H ~450 -140+-170 ;
MepKar- | -420+-380 o |
THI-HOH +60+-100 _
Cynsdpun- 3 -710+-560 -670+-660
HOH, -560+-350 -140+-170
MepKari- -250+=-100 -560+-570
TUO-HOH,
ITOJIACY Jib-
$un
(3n1e-
MEHT.CEpa)
Mepkar- 1 -420+-480 no -200+-270
THA~UOH +60

Ecnu B pacTBOpE NPHUCYTCTBYIOT TOJIBKO CYJNb(QHI-HOHBI, TO NOTEHLIHAI
cynbpuncepeOpaHOro 3yekTpona u3aMeHserca ot (—710+—-690) MB no
(+60+100) MB. [loTeHuyan TOYKH 3KBUBANEHTHOCTH IJI CEpOBOAOpOIA
(-300-—320) MB (puc. I'.2, kpusas 1, npmwioxenue ).

ECIIH B NOrIOTUTENLHOM PacTBOPE KpOMeE CYNbQUR-UOHOB IIPUCYTCTBYIOT
MEPKaNTUI-UOHE], TO Cpa3y Xe NOocje OCAHKIEHHUA CcyJibduaa cepedbpa HAYUHAET

12
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OCaXIATHCA MepkanTuj cepedpa 4 Ha KPUBOH TUTPOBAHBHSA MOABIAETCA BTO-
poit cka4ok noreHuyana. HaqanpHeId nOTEHU KA 3JIEKTPOAa IIPH OCAKIACHHH
MEpKanTUa-HoHa coctasmier (—420+—380) mMB. B 3ToM cilydae moTeHUHaN
TOYKHY IKBHBAJICHTHOCTH IUIN CEPOBOAOPONA cMelmaercs B obnacts (—520+—
560) MB u ckadok moteHuMana cocrasnset (200+300) MB (puc. I'.2, xpuBas 2,
fipunoxenue [).

Ecny HayanpHOe 3Ha4eHHE NOTCHUHana 3nekrpopa Mmedsme (—600)
MB, HO oTpHLATENbHEN, YeM IMOTEHUHAT TOYKH 3KBMBAJNCHTHOCTH CEPOBO-
popona (—320+ —300) MB B ciry4ae oTCYTCTBHA MeTHIMepkanTaHa Wil (—500 +
-560) MB B cmydae NMpHCYTCTBHA NOCIENHErO), TO YBEIHUMBAKT 00BeM NPOOEL
[OTNIOTHTENMLHOIO pacTBOpa. THTPYIOT IO KalUIIM PacTBOPOM a30THOKHMCIIOrO
cepebpa C(AgNO;)=0,002 mons/am’.

Ecny HagadbHBIN IOTEHLHAN JIEKTPOOa MEHEE OTPHLATENICH, 9€M IIO-
TEHUHAT TOYKH 3KBMBAJIEHTHOCTH CEPOBOAOPOJA, AHAMMTHYCCKH ompeneie-
MO€ KOJIMYECTBO CYJILQUO-HOHOB B PaCTBOPE OTCYTCTBYET.

Ecny HavalbHEIA noTeHUMan anekrpoaa cocrapnser (—420+—480) MB, 1o
B MMOTJIOTUTENIBHOM PaCTBOPE COACPKHUTCA TOJBKO MepKanmTHA-HOHL! (pHC. .2,
KpuBai 3, nnpunoxenue I).

[Torenuuan cynsduacepeOpIHOro 3JeKTpoaa NpH OCAKIEHHUH MEpKarl-
THA-HOHOB H3MeHAeTres oT (—420) MB no (+60) MB (moreHuman turpanra). Ilo-
TeHIHAJI TOYKY SKBUBAICHTHOCTH 11 MeTHIMepkariTana (—200-—170) MB.

Ecnu B npoMBBIOpOCcax COLEPXKHTCA jIeMEeHTapHas cepa, TO IOrJIOTHB-
UIKCH LIEJIOYBI0, OHA MOXET BCTYNATh B PEakLMIOo ¢ METWIMEPKAITTaHoM, 0Opa-
3yl OpraHo-TrONUCYNb(P UL, KOTOPBIA OCAKIACTCA [TOCIC OCAKACHU CyIbPHAOB:

CH;SNa + S > CH;SSNa

B 3ToM cityyae Ha MHTErpalbHOM KPUBON THTPOBAHHA IMOABIETCS Tpe-
THH CKayoK noreHuuana B obnactu (—-560+-570) MB. B 3ToMm ciyyae mno-
TEHUHaJ TOYKH 3KBHBAJICHTHOCTH 11 CEpOBOAOpOaAa cMellaeTcd B 00nacTh
(—670+—660) MB, a meTunmepkanrana (—140+—170) MB.

B cnydae, korjga Ha HHTETPpAILHBIX KPHBEIX TUTPOBAHHA NOYYarOTCA He-
YETKO BBIPAXKEHHBIE CKAYKH MOTCHLHAIOB, HEOOXOAUMO NOCTPOUTE AU PepeH-
LHPOBaHHbIE KPHBbIE THTPOBAHHA, 10 YHCITY MaKCHMYMOB KOTOPBIX MOXHO OIl-
PEAENHTE YHCNO OTTHTPOBAHHBIX KOMIIOHEHTOB.

Ob6br4HO 111 pacluu(pPOBKH [TOTCHUHOMETPHYECKUX JAHHBIX JOCTATOYHO
[IOCTPOEHHA HHTErPAJIBHBIX KPUBBIX TUTPOBAHHA.

13
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10 OBPABOTKA PE3VILTATOB HZMEPEHUM

10.1 PacyeTr KOHUEHTpALMH CePOBOAOPOAA

Conepxanue ceposopopona (Cyss), Mr/mpobe, B MOTOTHTEIBHOM pac-
TBOPE PaCCUHUTHIBAIOT IO QOpMYyIJIe:

V, - \IC'"-V'+C" -V")-ID
0 (1_ ; N ) | (4)

CHas =

roe V, — obmuit 065eM MOTTOTHTEIBHOIO PACTBOPA, CM’;

C’ — KOHUEHTpaluus «KOHLIEHTPHPOBAHHOr0» pacTBopa cepebpa a30THO-
KMCJIOTO, MOJIB/IM

V'~ 06BeM «KOHUEHTPHPOBaHHOIO» PacTBOpa cepedpa a30THOKHCIIOrO,
NOWEOIINN Ha OCaXOeHUE CYABQHI-HOHOB JO MOTEHIHAIA, NPpUOAUIUTEIIHHO
(~700) MB, cm’;

C" — xoHuedTpanms «pa3baBIeHHOro» pacTBOpa cepedpa a30THOKMCIIO-
0, MOJIB/OM

V"— obbeM «pazbaBieHHOro» pactBopa cepebpa a30THOKHCIOro, ITO-
IHeqIIMi Ha OCAKIEHUE CYIbOHA-HOHOB, CM ),

['D — rpaMM-3KBHBAJIEHT cepoBopopona, 17 r;

V., — 065eM npoOsi NOMNOTUTENBFHOTO PACTBOPA, B3ATON 111 aHAIIN3a, CM".

MaccoByl0 KOHIIGHTpallHK) CepOBOJIOpoAa B Tra3oBBIX BBIOpocax
(XHas, MI‘/Ma) pacCUYMTRIBAIOT 110 hOpMYyJIe:

s — Cuz2s-1000 (5)

W ?

0

rae  Cy,s — coliepxaHue cepoBOAOpOAa B mpobe, Mr;

W, — o06BeM 0TOOpaHHBIX ra30B, NPUBEAEHHEIH K HOPMaJIBHBIM YCIOBH-
M, IIM .

O0beM rasa, NpUBEACHHBIH K HOPMaNnbHBIM YCIOBUAM (W,) BBITUCIAIOT
o popmyne:

273-W_ (P + AP
Wﬂ: 1+ r( )': (6)
101,3- (273 + t)

rae W, — 00beM MpOIyILEeHHOr0 Yepes MOrjIOTHTENH ra3a NpH yCJIOBHAX
oT60opa, AM;

P — armoc@epHoe nasneuue, xila;

AP — u30bITOYHOE faBiieHHE (pa3psHkeHHe) Yy CUETIYHKA WK BOASHOTO

14



N3nanue 2012 r. ITHIA ¢ 13.1.34-2002

acnuparopa, klla;
t — TeMneparypa rasa opH orbope rnepen poramerpom, °C.

10.2 Pacuyer KOHUEHTPALIHH METH/IMEPKaNTaHa

Konuenrpauuw MerunMepkanrtasda (Cyy, MI/mipobe) BRIYHCatoT no Gop-

MY JIE:
V. .C-V.I3
Coos = —e— (7)

a

rme Vo1 V, — TO ke, 4T0 B popMylie (4);

C — KOHLEHTPAIlMA PacTBOpa cepefpa a30THOKMCIIONO, MOJIB/IAM ;

V — obweM pacTBopa cepebpa a30THOKHCIOro, MOMIEAIINHA Ha OCKIAECHHUE
MEpKANTHA-HOHOB, CM’;

['D — rpaMM-3KBHBaNIEHT MeTHIMepKanTaHa, [ D = 48 .

Ecau B pacTBOpEe MPHUCYTCTBYIOT CEPOBOHNOPOA U METHIMEpPKANTAH U Ha
KPHBOH THTPOBAHHA MMEIOTCA JIBA CKauka NOoTeHUuana (cM. puc. ['.2, npunoxe-
Hue '), To o6beM THTpaHTa, M3PACXOAOBAHHOIO HAa OCaXIEeHHE MEpKaIITHI-
HOHOB (V3), OIpeneNsIOT KaK pa3HOCTh MEXIY O0O0BbEeMOM, MOmeNIUHMM Ha THUT-
poBaHUE CMECH HOHOB (V,), H 0O0BEMOM, 3aTPAYEHHBIM Ha OoCaXaAeHUE CYIbpH -
HOHORB (V,), a2 KOHIECHTPALMIO METUIMEPKANTAHA B ITpode BLIMUCINIOT no dhop-

MyJie:

V. -C-V,-TD
C = v3 , (8)

rne VoH V,—To xe, 4To B popmMmyie (4);

C — KOHLEHTpAlMs PaCTBOPA a30THOKMCIIOrO, MOJIL/IM’;

V3 — 06beM pactBOpa cepedpa a30THOKHUCIOrO, NOWEAIIMA HAa QCaXae-
HME MEpPKAaNTHA-HOHOB, V3= V,—V,, cM’;

['D — rpaMM-3KBHUBAJIEHT METHJIMepKalrirana, 48 r.

MaccoByr KOHLEHTPAUHK METWIMEPKANTaHa B a30BbIX BEIOpocax (X,
MI/M’) PacCUHTBIBAIOT 1O $OPMYJIE:

C_ 1000

X —
MM W ’ (9)

0

rae C,. — KOHLEHTpauua METHIMepKanTaHa B rpobe, Mr/npobe;
W, — 06p€eM raza, NpuBEACHHBIA K HOPMAJILHBIM YCJIOBHAM, M.

[Ipy THTpOBAHUM LIENOYHBIX NPOO, coaepKaliMx cyab(un-, MEpKanTHI-,
U OpraHoONOMMUCYIBPUI-HOHB 00BEM TUTpaHTa (V)), COOTBETCTBYIOIIMH comep-
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YKaHHIO MEPKAITTHAOR, PACCYUTHLIBAIOT IO pa3HOCTH MEXIY 00BEMaMu TUTpaHTa
[10 TPETREMY (MEPKANTHIHOMY) M HEpBOMY (CEpOBOOPOIHOMY) CKa4yKaM [10-
TeHIHaJ1a.

3a pe3yNneTar U3MEPSeHU MacCOBON KOHLICHTPAlMK CEPOBOAOPOAA U Me-
TIWIMEPKANTaHa B Mapora3oBBIX BHIOpOCaX MPHHUMAIOT cpenHee apHOMeETHYe-
CKO€ 3HaYCHHE NBYX HAOMOOEHHH, JUJ1d KOTOPAIX BBITOJHAECTCA YCIOBUE:

X+ X

X s = Xoms| < 0.20- ”"152 245 (10)
Xy + X

X uae = Xoaar| < 0.20- W—é M. (11)

[Ipu HeBbinomHenuy yciaoBHa (10) w/wiH yciosus (11) MoryT 6BITE HC-
[10J1Ib30BaHBl METOAbl NPOBEPKH IPHEMJIEMOCTH PE3YyIbTAaTOB MNapalljieiib-
HBIX ONpEAeJeHUH U YCTAHOBJICHHS OKOHYATEJBLHOro pe3ysibTaTa COrNIacHO
pasaeny 5 FOCT P UCO 5725-6.

3Ha4eHHe npenena NOBTOPAEMOCTH |, IpUBeneno B Tabn. 3.

Tabnuna 3 - 3HauyeHHs nNpenesia NOBTOPSIEMOCTH NPH BEPOATHOCTH
P=0,95

Huana3on - 1 [Ipenen nOBTOPAEMOCTH
' H3MEPEHH, (OTHOCHTENBbHOE 3HAYCHHE AOIMYCKACMOT0 PaCXOXACHHSA
MT/M° MEXIY ABYMA pe3yabTaraMy NapajyiIeAsHEIX ONpeacne-
_ Huit), 1, %
CepoBoaopon | 20
| Ot 5 po 50000 Bxu. | _
MeTtunMepkanTas 20
Ot 5 g0 100000 BKJI.

11 OOOPMJIEHHE PE3VYJIBTATOB H3MEPEHHNU

PesynsTar u3Mepennit X B JOKYMEHTaX, MpeoyCMATPHBAIOIIMX €0 HC-
OJIE30BaHHUE, MOXET OBITL NPeACTaBJieH B BHAE: X T A, P=0,95,

rae A - nokasareyb TOUHOCTH METO QUK.

Bemmyuny A paccumtbiBaloT o dopmyne: A = (,01-6 -X. 3HaveHue o
npuseacro B tabmuue 1.

JOIMyCTUMO pe3yJIbTAT U3MEPEHHN B AJOKYMEHTAX, BblAaBaeMbIX J1abopa-
TOpHEN, NpeacTasaaTh B Buae: X £ 4A,, P=0,95, npu ycnosuu A, < A, rae

X — pe3ynbTaT M3MEPEHHH, IOJNYUYEHHBIH B COOTBETCTBHH C HPOIMUCHIO
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METOJIHKH;
+ A, - 3HaYeHUE XAPAKTEPUCTUKHM MOrPEIIHOCTH Pe3yibTaTOB aHAIM3a4,

YCTAHOBJIEHHOE NIPH peaiu3aliuyd METOOUKH B nabopatopuu H obecrneuuBacMoe
KOHTPOJIEM CTabIIBHOCTH PE3YJIFTATOB aHAIM3A.

12 KOHTPOJIb TOYHOCTH PE3VJILTATOB U3MEPEHHH

KoHuTpons kayecTrBa pe3ybTaTOR UIMEPEHHH NPH peaTd3aliuy MEeTOIHKH
B 1aDOpaTOpHH IpenyCMaTpMBacT:

- KOHTPOJIb CTaOMILHOCTH PE3YJIbTaTOBR U3MEPEHUH IYTEM KOHTPOJISA CTa-
OWNBHOCTH CPEeXHEKBAAPATHYECKOrO OTKJIIOHEHUS MOBTOPAEMOCTH, MOIPELIHO-
CTH,

- ONEepaTHBHBIA KOHTPOJEL NpoUEaypPbl U3IMEPEeHHH NyTeM OULEHKH I10-
MPEMIHOCTH NPH pealIu3alMy OTHAECIILHO B3ITON KOHTPOJIBHON NMPOLCTYPBI.

[leproaAHYHOCTE OMEPaTUBHOIO KOHTPOJA MPOLEAYPH! BHINOJHEHUS H3-
MEpEeHHH H aNTOPUTMBEI KOHTPOJIEHBIX MPOLENYD, a TAKXKE pealu3yeMEIe Mpolie-
Oyphl KOHTPONA CTAOHUNBHOCTH PE3YNHTATOB H3MEPEHUH pPernaMeHTHPYIOT BO
BHYTPESHHUX JOKYMEHTaX J1abopaTopHH.

[IepuOAM4YHOCTE ONEPAaTHBHOrO KOHTPOJNA NpOoLEaypH aHamH3a, a TakkKe
peATH3YEMEBIC MTPOLEOYPHI KOHTPONS CTaOMIIBHOCTH pe3yjibTaTOB aHAallM3a per-
JJAMEHTUPYIOT B PyKOBOJICTBE MO Ka4€CTBY JIaOOpaTOPHHU.

PazpemieHue TpPOTHBOPEUHN MEXAY pPE3yNhbTaTaMH ABYX Jiaboparopuii
npoBOAAT B COOTBETCTBHH ¢ 5.3.3 'OCT P UCO 5725-6-2002.
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IPUJIOXEHHUE A

IIPOBEPKA IIOJIHOTHI HOTJOIGEHMSI CEPOBOJJOPOJIA A
METHJIMEPKAIITAHA PACTBOPOM I'/IPOKCHJIA HATPHSI
C (NaOH) = 5 moap/am’

A.l1 CpeAcTBa M3MepeHHH, BCIoMoratejibHOe 000pydOBaHHE, PeaK-
THBbI H MATEPHUAJIbI

- Konbsl nnockoaoHHsle 1o 'OCT 25336-82.
- A3ot ocoboii yuctotel o 'OCT 2293-74.

- Menn cepHokucinas no ['OCT 4165-78.

- Knciora cepnas o 'OCT 4204-77.

- Cxoiaak Tumenkxo no 'OCT 25336-82.

A.2 lIpurorosJieHHe PACTBOPOB
A.2.1 IIpHroToB/ieHHe 2 MOJIL/AM> PACTBOPa FHAPOKCHIA HATPHS

40 r rUAPOKCHAA HATPUA MOMEIMAT B KONOY BMecTHMOCTRIO 500 M’ H
OOBOAAT A0 METKH OUCTHIUTHPOBAHHONR BOZIOH.
PacTBOp XpaHAT B MOAUITHIICHOBOM HOCYIE B TECUEHUE IBYX MECALIEB.

A.2.2 PacTBop cepHOii KucyioTnl (1:1)

CMemuBaloT paBHbIE KOJHYECTBAa BOABI H KOHUEHTPHPOBaHHONW CEpHOH
KHCJIOTBI (KUCIIOTY OCTOPOXKHO NPHJIMBAKOT K BOJE).
Cpok xpaHeHus 6 MeCALEB.

A.3 IIpoBepKa MOMHOTHI MOMJICIEHHN CePOBOAOPCAA

C uenbi MPOBEPKU MOMHOTHI MOIJIOIIEHUS, CEPOBOAOPOA NpelABapH-
TEJILHO MOy4aloT o MeTtony bayapa, KOTOpbIi NOrNOLWAKT pacTBOPOM FHAPO-
kcuma Hatpus C(NaOH) = 2 mons/om’.

KoHueHTpaluuio MoyyeHHOro pacTeopa CEpOBOJOPOAA HAXOMAT IOTECH-
LHOMETPHYCCKH.

3aTemM cOOHparOT YCTaHOBKY, COCTOSILYIO H3 6ajUtoHa ¢ a30TOM 0Co0oH
YUCTOTHI, IJIOCKOAOHHOH KOJIOEI ¢ KallejIbHHLIEH, B KOTOPOH IOJIYYaroT aHaM-
3UPYEMBIN ras, TpeX NOCIeNOBATEILEHO COeAHHEHHBIX MOTNIOTUTENEH PBIXTE-
pa, 3aNOJIHEHHBIX pacTeopoM ruppokcuaa Hatpus C(NaOH)=5 mosns/aM’ mo
10 cM’ Kaxuelil ¥ ClLIHKM THINEHKO, 3aro/IHEHHOM HACHIIEHHBIM PacTBOPOM
MEOU CEPHOKMCIOR 11 TIpefOTBpallieHUd NMONajgaHud B arMocdepy He IOIVIOo-
THBIIUXCS I'a30B.

[Tpoby mosmy4eHHOro pacTsopa HaTpusd CynbpuAa HEHTPATH3YIOT PacCyH-
TaHHBIM KOJIHMYECTBOM CEpHOM KMCIOTHI (1:1) B IUIOCKOAOHHOH KOJIOE U TIPOay-
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BAIOT B T€UEHME |5 MHHYT a30TOM 4Yepe3 NOrNOTHTENBHBIC PACTBOPHI.

PacnipesesieHre CEpOBOAOPOAA B IOTNIOTUTENAX KOHTPOJIHMPYIOT MOTEH-
HHOMETPHIECKHM METOAOM.
PesynsTaTnl H3MepeHuit npeacTarieHsl B Tabiuue 1.

Tabaua A.l1 - Pe3yabTaThl HCWIEZ0OBAHUI NOTMIOTHTEJILHONR CNOCOOHO-
CTH pacTrBopa ruapokcuaa HaTtpus C (NaOH) =5 Mosb/am’

Cpena Basto H,S, Haiinpeno H,S, Haiipeno H,S,
l | MT 1 MT | %
Konba ¢ ucxoaseiM 20,0 1,00 5,00
pacTBOPOM
1 DOrJIOTHTENE i 20,0 18,20 91,00
PrixTepa 5 |
mous/amM° NaOH |
2 NOTJIOTHTEND 20,0 ' 0,79 ] 3,97
Prixrepa 5 |
mons/am° NaOH | P |
3 OrNIOTHTEND 20,0 0,01 0,03
Prxtepa 5
mons/aM° NaOH |

IIpumeduanue: 3a pe3yJIbTaT U3MEPEHHA IIPHHUMAIOT CpelHee apHupMe-
TUYECKOE 3HaYEHHE U3 MATH HabMOJEHHUIA.

A.4 IIpoBepka MOJHOTHI NOTJAOLIEHUA METHIMEPKANTAHA

C Heasi0 MpOBEPKH MOJMHOTHI NOINOMEHHA, METWIMEPKAIITaH NpeABapH-
TEJILHO MOMYYalOT PazIOKEHHEM CyJib{aTa METHITU30THOMOUYEBHHEI IIPH HEHCT-
BHM LIEJIOYH.

KoHueHTpauuoo Mojgy4eHHOr0 PacTBOpa METHIMEpKAIiTada HaXOoMAaT I10-
TCHIIHOMETPHIECKHU.

CobuparoT ycTaHOBKY, KaK yka3auo B n.8§ MBH.

MepkanTaH IpoAyBarOT a30TOM 4e€pe3 MOTJIOTHUTENBHLIE PacTBOphI, TaK
XK€ KaKk M cepoBOAoOpoj. PacnpenesieHMe METWIMEPKANTaHa B IMOMJIOTHTENAX

KOHTPOJUPYIOT HOTCHIHOMETPHUECKH. Pe3ybTaThi H3MEPEHUI NIPERCTAB/IEHBI
B Tabnune A.2.
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TaGauua A.2 - PesyabTarsel HecieA0BAHHH NOrAOTHTENBLHOH CriocoOHoO-
CTH pacTBOpa ruapoxcuaa Harpusa C (NaOH) = 5 moan/am’

Cpena B3sto MM, Haiineno MM, | Haiineso MM, |
MT |
Konba ¢ HCXO0MHLIM 20,0
| pPacTBOPOM
| IOTJIOTHTENb PhIx- 20,0
Tepa 5 MOJIB/IM’
| NeOB | -
2 IOrNOTHTENb PhiX- 20,0
TEPA 5 MOJIB/,IIM3
5 NaOH , )
3 OTJIOTHTENb PhIX- | 20,0

Tepa 5 MONB/AM’
‘NaOH

=il _ e -

IIpumevyanHe: 3a pe3yJIbTaT H3IMEPEHUA IIPHHUMAIOT CpeaHee apudme-

THYECKOE 3HaYEHHE U3 NETH HADIIO NEeHUIA.
IlpopencHHBIE ONBITHI

MO3BOJIAIOT CHEJIaTh BEBIBOJ, YTO PpacTBOP

C(NaOH)= 5 Mons/oM’ HaTpua rMAPOKCHAA MPHMEHHM IUIA TOTJIOHICHHA CEpO-
BOLOpONAa U METWIMEpKANTaHa U3 Napora3oBbiX BBIOPOCOB, a CBA3Ka M3 TpEX
NOrnoTUTENEH PBIXTEpa COOTBETCTBYET HaHboOJee MOMTHOMY IOTJICINEHHIO ITUX

I'd30B.
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IIPHJIOXEHHUE b
HNOAI'OTOBKA JIEKTPOJOB

b.1 Cpeacrsa usaMepeHHii, BcnoMorateibLHoe o6opyaoBaHue,
PeaKTHBbLI H MATEPHAJIbI

- HaTpwuit cepructeiit (cynsdun Hatpus) no ['OCT 2053-77.
- Kucnora azotas no I'OCT 4461-77.

- CTakaHbl CTEKISHHBIE, XuMHYeckue, S0 cM® o TOCT 25336-82.
b.2 HpurorosieHue pacrBopoB
B.2.1 Opurorosienue 0,1 Moas/aM> pacTBopa cynb(HIa HATPHUS

7,8 r cynbegHAa HATPHA OMEIAIOT B KONOY Ha 1| AM® H JOBOJAT A0 METKH
pacTBOPOM THAPOKCHIA HATPHA KOHICHTpaUueH 5 MOJIB/IM.

B.2.2 lIpurorosaenue 0,01 Moas/aM> pacTBopa cyabpHA2 HATPHA

['oToBAT pa3zbasneHueM pacTBopa npurotrosiieHHoro mo 1. b.2.1 B 10 pa3
PacTBOPOM TMAPOKCHJIA HATPHA KOHILEHTpaIHe 5 Mons/aM’ .

b.3 IoaroroBka 3J1eKTPOAOB K pabore

JINEeKTpoA cpaBHeHMA (XJIOpHI cepeOpsHBIi) rOTOBAT B COOTBETCTBHM C
npuwiaracMeiM K HEMY HACIOPTOM.

Kaxarsie 7-10 cyTok 35€KTpOA 3allOJHAIOT CBEKHM HACBUUECHHBIM pac-
TBOPOM XJIOPHCTOIO KaJIHA.

HunukatopHelii anektpos (cynspun cepedpanriit 9CC-01) BriIMauuBarOT
[IPR KOMHATHOH TeMmepaType B TeueHue | yaca B JUCTWUIMPOBAHHOH BOJE.
A2 rpagyupoBKH 3JIEKTPOAA HCMONB3YIOT MOTCHUHOMETPHUYECKYH YCTa-
HOBKY. B crakan BMecTHMoOcThIO 50 cm’ HamuBaroT 20 cM’ pacTBopa
cynbduaa HaTpus koHueHTpaumeit 0,01 Monn/IM’ B pacTBOpE HATpHUA
rugpokcuga C (NaOH)=5 Mons/aM’ H moMewaloT Cynbbun cepebpsHbIi
JIEKTPON.

XnopuncepeOpsHblil JIEKTPO MOMENIAIOT B HACHULIEHHBIH PacTBOp XJ10-
pHcTroro kamus. COeOUHAIOT CUCTEMY JJIEKTPUYECKUM MOCTHKOM. [Jocne ro-
IPYXXEHHA 3NEKTPOLNOB B PACTBOP BKIIIOYAKOT MEIUAIKY M Yepe3 5 MHHYT 3alu-
CHIBAXOT YCTAHOBUBIICECS 3HAYCHUE MOTEHLMAIAa U3MEPHTEILHOIO JJIEKTPOaa.
3areM H3MEpSAT MNOTEHUMal cynbPuacepeOpsHOro 3JEKTpOha B pacTBOpE
cymbduna Hatpus He Gonee C (Na,S)= 0,1 Monb/AM’, NPHrOTOBIEHHOrO Ha
pactBope Hatpust runpokcuna C (NaOH)=5 MoJis/mM’. ECIIM M H3MeHeHHH
KOHIEHTpaluuu CyNb(PUA-HOHA HA MOPSAOCK pa3HHMLa NMoTreHuuanos AE cocrtas-
aset 80-100 MB, nannelit anexTpoa MoxeT ObITh MCIOJAB30BAH UL [TOTEHLMO-
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METPHYECKOTO THTpoBaHusA. Eciu AE MeHblne, anexTpos HEOOXOAUMO pereHe-
PHPOBATE M0 METONHKE, TPHBEAECHHON HUXKE.

AHAIOMHYHO NPOBEPAECTCSH YYBCTBHUTEJILHOCTL 3AEKTPOAA M0 OTHOIIECHNIO
K MEpKanTHl-HOHY (B pacTBOpax METWIIMepKalTaHa HaTPHA, HPHIOTOBIEHHOM
B pacTBOpe HaTpusa ruapokcdaa C (NaOH)=5 mous/amM’ MITH FrMAPOKCH/IA CBUH-
na). Eciin npy H3MEHEHUH KOHLIEHTPAallHM MEpKaNTHI-HOHA Ha MOPALOK pas-
Hulla nmoreHUHanoB AE cocraBnsger 60-80 MB, nauusiii anexTpon moxer OBIThH
HCITONB30BAH I NOTEHLIHOMETPHYECKOrO TUTPOBAHMS.

onextpos SCC-01 nmpoBepAIOT HE peKe OTHOro pa3a B MECHIL.

[Tocne xaxxgoro onpenesieHUs 3NEeKTPOAs! (CpaBHEHHA M HHAUKATOPHBIN)
TIDATEJIBHO MPOMBIBAIOT AUCTUIIMPOBAHHON BOAONR U BEITHPAIOT QHILETPOBAJIE-
HOH OymMmaroil. B nmpoMmexyTkax MeXAy ONpEACHCHHUAMH 3JIEKTPOAbLI XPAHAT B
TUCTHJUTHPOBAHHOM BOJIE.

b.4 Cnocob perenepauuu cyibgpuacepedbpsnoro 3nexkrpoaa ICC-01

Cynepua cepeOpsaHbIe 3JIEKTPOABI, Y KOTOPBIX HapyIeHa NOBEPXHOCTHAS
IUIEHKA U HEeBENTHKa BeiyuHa AE, pereHepupylot cnexyromum obpasom. ILieH-
Ka cynsduna cepedbpa pacTBOPSIOT B KOHIICHTPHPOBAHHON az0THOW KucioTe,
10CJIE YEro JJIEKTPOJIMTHYECKH I[IONy4YaroT HOBYK IMMOBEPXHOCTHYIO IUIEHKY
cysib(puaa cepebpa.

B crakaH eMKocTteio 50 cM® nomemaT 20 cM’ pacTeopa cynbduna Ha-
TpHs KoHueHTpamuein 0,02--0,04 MOJIL/OM’ B OIMYCKAIOT MECHIHYIO IIPOBOJIOYKY,
IPUCOECHUHEHHYIO JAPYTHM KOHLOM K OTPHUATEILHOMY IIO/MOCY djieMeHTa 373
(anon). K nonoxxurensHoMy Nnomocy NPHCOCAMHAIOT pereHEpHpPYEMBIH 3J1€K-
TpoA (karon). Bo BTopo#i crakaH eMKOCTBIO 50 CM® HAaMHMBAIOT KOHIUEHTPHpO-
BaHHYIO a30THYIO KHCJIOTY, B TPETHH — QHCTIWUTHPOBAHHYIO BOAY.

B crakaH ¢ kHcinoToi omyckaroT Ha 3040 cexyH 3neKTpoJ, BBIHHMAIOT
€ro H OITYyCKalOT B CTaKaH ¢ JUCTWUTHPOBAHHOH BonoMH. UepHas IUIEHKa CYJib-
duna cepedpa gosmkHa pacTBOPHTECA. ECIM OHA He pacTBOpHIACh, ITY olepa-
IO MOBTOPSAKOT HECKONBKO pa3. Hebonbmme KycoykH pBIXJIOrO OCalKa CyJib-
¢upa cepedbpa CHUMAKOT ¢ ITOBEPXHOCTH 3JICKTPOAA JIEFKMM NPHKOCHOBEHHEM
¢uneTpoBasibHON OyMmaru. Korma nosepxHocts 3nexkrpoaa Oynet abcomroTHO
YUCTOH (MaToBas cepast NOBEPXHOCTH), €ro omyckaioT Ha 5—10 cekyHJ B KOH-
HEHTPHPOBAHHYIO a30THYIO KHCIOTY, a 3aTE€M XOpPOIIO OIONACKHBAIOT JAHCTHJI-
ITUPOBAHHOHW BOIOMH.

Hns HaHeceHHs HOBOH MOBEPXHOCTHOM IUIEHKHU cynbdHaa cepedpa nex-
TPOI OMYCKAKOT B pacTBop cyibdpuaa HaTtpuid. OH HaYHMHAET NMOKPBIBATHECA Yep-
HOH IUTeHKOH cynpduna cepebpa. Uepes 1-2 MHUHYTHI 3J1EKTPOA BBIHUMAKOT,
OMOJIACKHBAOT B CTakaHe C MTUCTH/UIRPOBAHHOM BOOOH H IPOBEPAKOT pPaBHO-
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MEPHOCTE M IUIOTHOCTh HAHECEHHOW [UICHKHU cynbduaa cepedpa (Jierko npuka-
CalOTCA K 3MIeKTpoay GHUAsTpOBaIbHON Oymaroit). EciM HaHeceHHas IUIeHKa
peDxiad, TO Ha QUIETPOBAILHON Oymare OCTalOTC yepHble KyCOUKHM CyJIb(duaa
cepebpa. B 3TOoM city4ae ¢ anekTpona HeobX0oaHuMO CHATh IIEHKY CyNbhHaa ce-
pebpa ONHCaHHBIM BBIIIE CNOCOOOM. 3aTeéM NOBTOpPHTH MPOLIECC HAHECEHHUA
IUIEHKH, YMCEHBIUHB KOHLEHTPALMIO pacTBopa Cynbpuaa HATpUI WIH BpeMs
KOHTaKTa 3Nekrpoaa ¢ pactsopoM (0,5 — 1 MuH). HopMansrHO HaHeceHHas
IUIEHKA CyNbhHaa cepebpa no/DKHA OCTAaBAATE JIETKME crnell Ha QUNbTpOBAlb-
HOli OyMare H paBHOMEpPHO NOKPHIBATh MOBEPXHOCTH 3JICKTPOAa.
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HPUJTOXEHHAE B

(PexomMenayemoe)
Tabsnua B.1- Pacyer 00bema oTOOpaHHbBIX ra3oB, NpHBedeHHbIH K HOP-
MaJIbHbIM YCJIOBHAM

Nigauue 2012 r.

Cko- | Bpemsa| O6sem I Armo- M6 Lr0q | Temme-  ObBeM
pocte | 0oTOO- | mpory- | chepHoe Hoe napne. | PETYP2 | rasd, IpH-
oTho- pa, [IIEHHOTO HaBJie- Hneﬂ( a3 rasa mpe | BeICHHBIH
pa, MHH. | depe3s no- HHUeE, P otdope, K HOp-
3 pAXKEHHE Y
IM TJIOTHTEJIH klla oC MaIBHBIM
3 CYETIHKA),
| MHH raza, IM YCJIOBUAM,
xlla 3
_ — _ — M
V t W, P AP t W,

Tabauna B.2 - PesyarTaThl H3MEpPEHHH MacCcOBOH KOHUEHTPAIHHM CEPOBO-
AOPOA2 H METHIIMEPKANTAHA B MOIJIOTHTEJILHOM pacTBoOpe

i

IloTen- )21_3, MB KOHueHrp:;uun

nyan | (1o Mero-
aJiek- | oy XaaHa-
Tpona, | Beiinepa)

MB

H,Su MM B

MO AOTUTES b~

HOM pacTBoOpeE,
r/npobe

Obommit | OOveM Komuye-
obbpeM 1mo- | MorJnoTH- | CTBO JO-
ITIOTHTENL- | TeJIbHOro | OaBiieH-
HOro pac- | pacTeopa, | HOro

TBOPA, B3ATEIH | THTpaHTa

o™ | mwnaana- | AgHO,,
JIN34a, r (.3M3
—

Tadauua B.J -Pe3yabTarbl H3MEepeHHsI MacCOBOH KOHUEHTPalHH CEepPOBO-
AOPOAa U MEeTHJIMEPKAINITAHA B IMapora3oBbixX Buhifpocax

O6bveMm oTobpaH-
HOTO rasa, npuBe-
JAEHHBIA K HOp-
MAJIBHBIM YCIIOBU-

M, M

u MM B nornoTu-
TEILHOM PacTroOpE,

r/npobe

r/amM°

KOHﬁempauml H,S | Konuenrpauua H,S u MM B Ma-
pora3oBhIX BbIOpOCax,
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E, mB
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50
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~150

ITPIJIOXEHHKE I
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L i i -l i

3,0

VruTp, oM

PUC.T.1
KPVIBASI TUTPOBAHMS AgNO;
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1 — KpuBag THTpOBaHU HATPHs CEPHUCTOTO.

2 — Kpupast THTpOBaHHA CMECH HATPHA CEPHHCTOrO B MCPKAITHAA HATPHA.

3 — KpunBas THTpOBaHUS MEepPKanTUIA HATPHA
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Jinet 1 w3 1

INPHUJIOXEBUE

K ceHieTenbcTBy Ne 001/01.00301-2010/2012 06 aTTecTanuu
METOAHKH U3IMEPEHUH MACCOBBIX KOHUEHTPAIMHN CEPOBONOPONA B METHIMEPKANTAHA B
NpOMBINJIENHBIX BbIOpocaAX NpeNIIPHATAHR METOAOM ITOTEHIIMOMETPHYIECKOI0
apredTOMeTPHYecKOro TATPOBAHHS
Ha ] Jmcre

Tabmana 1 — Jluanazon u3MeperRHil, 3HaYeBAS IOKa3aTeNell MoBTOPIEMOCTH, TOYHOCTH, H
NpaBAJLHOCTH METONHKH

HawmMeroBaune [Iokazarens INokasareis [TokasaTels
onpeneaseMoro IIOBTOPSIEMOCTH OpPaBHIEEOCTH TOYHOCTH'
KOMIIOHEHTA, (oTHOCHTE/IEROE (rpaHATE! (rpaHAs 4
JAAIa3oOH CPeIAECKBANPATEYECKOE| OTHOCHTEILHOH OTHOCHTEILHOH
H3MEDEHUH, OTKJIOHEHNE CACTEMATHEIECKOH DOI'PEIHEOCTH |
‘ MI/M° OBTOPSIEMOCTH), IIOrPEMHOCTH IIPH METONHKH OpH
| o, ,% | P=0,95), BEpOATHOCTH
| 8¢, %
Ceposonopoxn
| Ot 5 no 50000 rxmnos. 7 14
MeTtnmmepkarrran |
Ot 5 mo 100000 sxumos. 7 14

Tabsmma 2 - 3ravenns npeaena NOBTOPIEMOCTH NpH BepoaTROCTH P=(,95

—

lIHétHE.SOH IT;TéncH noBTOpﬂcﬁocml
H3IMEpPERUH, (OTHOCHTENBHOE 3HAYECHHE JOUYCKAEMOro PACKXOXKICHHEA
ML/ MEXIY ABYMA pe3yIbTaTAME NAPAINEILHEEIX ONpEIcncERi),
L% _
Ceposonopon
Ot 5 no 50000 Bxu. 20
MeTtrmqepkanTaH
Ot 5 mo 100000 Bxa. 20 |

Hagameawuk otoena OBY «PIJAO» DW’
Ixcoepr-metponor (Cepruduxar Ne RUM 02.33.00389, ‘%/ T.H. Ilomosa
Iata Bpunagu: 24.11.2009 r.)

' CooTBETCTBYET paclIHpeHHO{t CTanAapTHOH HEOUPEReNEeRHOCTH NIPH K03 ¢ HimenTe oxsata k = 2




