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IIpeaucsosue

1 HNOAI'OTOBJIEH AkupoHepHbIM  obmiectBoM  «[maBHOE
JUCTICTYSPCKOS yIpaBJICHHE He()TAHOM U ra30BOH MPOMBINLICHHOCTI

2 BHECEH TK-58 «Hedts, ra3, npoaykTsl UX mepepabOTKH, MaTepHallbl,
000pyIOBaHHE W COOPYXKEHHS A HeTAHOH, HE)TEXHMHYECKOW H ra30BOH
MPOMBILIJICHHOCTH HeTH U ra3a»

3 YTBEPXJIEH U BBEJEH B JENCTBHE npukasom IIpeacenarens
KomuTtera MmO TEeXHMYECKOMY PETYIIMPOBAHHIO M METPOJIOTHH MUHHCTEpPCTBA
uHAycTpuK U Toproeiu PecmyOmuku Kasaxcran ot 1 aBrycra 2008 r. Ne 384-ox1

4 CPOK IIEPBOI1 ITIPOBEPKU 2014 rox
HEPUOUYHOCTB ITPOBEPKH 5 met

5 BBEJEH B3AMEH OCT PK 153-39-007-2005 IIpoMbluLIeHHOCTD
HedTsHAat ¥ rasoBas. MeToa MCCIENOBaHHA MEpPKalTaHOBOW cepbl B
HedrenmpoaykTax

Hacrosnmii craHgapT HEe MOXKET OBITH IOJHOCTBIO WM YaCTHYHO
BOCIIPOM3BEIICH, THPAKHPOBAH H PACMPOCTPAHCH B KAuecTBE OQHIMANBHOTO
w3ganus Oe3 paspemicHus KoMUTeTa TIO TEXHUYECKOMY PETYIHPOBAHWIO M
MeTposIoruu MUHHCTEPCTBA HHAYCTPHH 1 Toproeim PecrryOmmkn Kazaxcran

I
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T'OCYJIAPCTBEHHBI CTAHJAPT PECIIYBJIUKU KABAXCTAH

INNPOMBIIIJIEHHOCTD HEO®TSAHASA U TTA30BAS

Meroa ucc1e10BaAHIST MEPKANITAHOBOI Cepbl B HeTeNnpPoOIyKTaX

Jata senenus 2009.01.01,
1 O61acTh MpHUMeHEHHsT

1.1 HacTosmuif cTangapT yCTaHABIMBAST METOJ ONPESACIICHUS COMCPIKAHUS
MEpKanTaHoBO# cepbl B HE(TENPOIYKTaX MOTEHIHOMETPHUYCCKUM THTPOBAHHEM
HUTpaTOM cepebpa.

Conepxanre MEPKaNTaHOBOM CEPHl PACCUUTHIBAIOT MO O0BEMYy HHUTpATa
cepebpa, H3PacXOJOBAHHOTO HAa THUTPOBAaHHE TOIUIMBA, HE COAEPXKALIErO
CepoBOIOPO/IA.

1.2 Hacrosmmit craHmapT pacmpocTpaHieTcs Ha He)TenpOayKThI: Ta30/HH
(OeH3WH), KEpPOCHH, aBHAMOHHOE TOIUIHBO W JWCTHUIATHOE TOILUIMBO,
conepxatuee ot 0,0003 o 0,01 MmaccoBoro mpoLieHTa MEPKANTaHOBOM CEPBI.

[enmecoobpa3HOCTs  JAHHOTO METONA  3aKII0YaeTcsi B TOM, 4YTO
MEpKaNTaHOBas Ccepa MMeeT HENPHATHBII 3amaX, a TakkKe BPEOHOS BIIHSHHE HA
AIACTOMEPHBIE MATEPHANBl B TOIUIMBHBIX CHCTEMAX W Pa3belacT KOMIOHCHTHI
TOTUTABHEIX CUCTEM.

1.3 Hacrosamuii crangapt He BKIIOYAECT KAKUX-THOO BOIPOCOB IO TEXHHKE
0€30TaCHOCTH, CBA3AHHBIX C €0 IPHMEHCHHUEM. Y CTAaHOBJICHHE HAJICKANMX MEP
O TeXHUKe 0€30IIaCHOCTH W OXPaHe TPYAA, a TAKKE ONPEACIICHHC TPUMCHAMOCTH
HOPMAaTHUBHBIX OTPaHWYEHWH M0 Hayajlla TPHMEHEHHS HACTOSAIIECrO CTaHIapTa
SIBJISIETCS OTBETCTBEHHOCTHIO MOJIB30BATENS JAHHOTO CTAaHJapTa.

2 HopMaTHBHbIE CCHLUIKH

B HacrosmeM cTaHZApTe€ HCIONB30BAaHBI CCHUIKH HA  CICHYIOLIHE
CTaHJapThL:

CT PK 1642-2007 Hedts MeTon onpeneneHus miOTHOCTH, OTHOCHTEIBHON
IUIOTHOCTH (YASJIBHOIO BECa) WM INIOTHOCTH B rpamycax API.

CT PK HCO 3170-2006 Hedts u HebTempomykTsl. PyuHbie MeTOIbl
orbopa mpod.

CT PK HCO 3171-2007 Hedrenponyxtsl. JKuakee yrieBoIOPOAHL.
ABToMaruueckuii oToop mpod u3 TpyOOIpPOBOIOB.

I'OCT 8.423-81 CexyHmoMepbl MeXaHHYECKHe. MeETOmsl W CPEACTBA
TIPOBEPKH.

M3panue opunmaabHoe
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T'OCT 1770-74 Tlocyma MepHas jnaboparopHas crekisHHAA. LwmuHapsr,
MEH3YPKH, KOI0bL, 1pooupku. OOIIHEe TEXHUIESCKHE YCIIOBHS.

TOCT 23932-90 Ilocyma u obopymoBaHue abOpPaTOpHbIC CTEKIIAHHBIC.
OObmume TeXHAYECKHE YCTIOBUSL.

T'OCT 25336-82 Tlocyma u obopyaoBanue JIAOOpAaTOPHBIC CTEKJIAHHEIC.
Turiel, OCHOBHEIE IIAPAMETPHI U PA3MEPHI.

T'OCT 29253-91 Ilocyma nmabopaTopHas crexisaHas. Broperku. Yacte 3.
Broperku ¢ Bpemenem oxunannd 30 ¢ (w/mmu IOCT 29252(MCO 385/2). Tlocyna
1abopaTopHas CTEKIAHHAS. [[pHHLHAIE YCTPOHCTBA W KOHCTPYHPOBAHUS MEPHOM
HOCYIBI.

3 OCHOBHBIE 10J10KEHHST

3.1 KpaTkoe u3Jio:keHHe METOAa HCCIIeT0BAHUS

IIpo6a, He coAepxaias CEpOBOAOPOMAA, PACTBOPSETCS B CIIHPTOBOM
TUTPOBAJILHOM DPACTBOPE HATPHUEBON COMM YKCYCHOM KHCIIOTHI W THTPYETCS
MOTCHIIMOMETPUYECKH PACTBOPOM HHUTpaTa cepedpa, HCIOB3ys B KauecTBE
HHIUKATOPA MOTCHUHAA MEXIY CTEK/IAHHBIM 3JICKTPOJAOM CpPaBHEHHA U
cepeOpSIHBIM YYBCTBUTEITBHBIM SJIEKTPOIOM. B TakmxX yCITOBHAX MEpKamTaHOBas
cepa BHIMAMACT B OCAMOK B BHAC MEpKaNTHaAa cepedpa, H KOHEYHAs TOUYKa
TUTPOBAHMUS TIOKA3HIBAET H3MEHEHHNE IMOTEHITHAIIA dJIEMEHTA.

3.2 O6opynoBanmne

3.2.1 BombTMETp 3IEKTPOHHBIN, MMEIOUINH BXOXHOE CONPOTHBICHHE HE
menee 110" OM ® memy mememms mkamel e Oomee 2 MB mo Bcemy
MHUHAMaJNbHOMY suama3oHy 1 B. BoapT™Merp [0DKeH HWMETh IKPaHHYIO
UIEKTPOCTATUUECKYIO 3ALIUTY, U SKPaH JOKEH ObITh 3a3€MJIEH.

322 DnexTpod CpaBHEHUS U YYBCTBHTEIBHBIH 5SNEKTPOX. IJEKTPOX
CpaBHEHHS IOJDKEH OBITh MPOYHBIM CTEKIISHHBIM 3JICKTPOJAOM MAJOYHOrO THIIA,
AMCIOINM  3allUTHBIM 3a3¢MJICHHBIN CBUHIIOBBIM SKpaH. YyBCTBHUTEIbHBIH
ANIEKTPOA AOJDKEH OBITh M3TOTOBJIEH U3 CepeOPsHOM MPOBOJIOKH AHAMETPOM 2 MM
mu 6o7nee, CMOHTUPOBAHHbIHM B H30JIMPOBAHHOM TIOAACPKHUBAIOIIEM YCTPOWCTBE.
JomyckaeTcs Takxe IPUMEHATh CePeOPSHBIC TAIOUHBIC SJICKTPOIBL.

3.2.3 Bioperka, emkoctbio 10 cm’, rpaaymposamnas mo 0,05 cM® u ¢
HaKOHEUHUKOM (JKeJIaTeNIFHO BBICOTOM Hike Ha 120 MM 3amopHOro KpaHa).

324 Cresn THUTPOBANBHBIM, NTPSANOYTUTEIIFHO BCTPOSHHBIM B BUJE
COCTaBJLAIOLIEH B KOPIYC U3MEPUTEILHOTO NPHOOpa U CHAOKEHHBIH OMOpaM# ISt
JNEKTPOAOB M IEKTPHUECKOM MEINANKOi, BCE MODKHO OBITh 3a3€MIICHO.
JomycKkaloTcss HE3HAUUTENIbHEIE W3MEHCHHS B IIOKA3aHHAX H3MEPHUTEIHHOTO
npubopa IMpy BKITIOYEHHH MOTOPA MEIIATKH.

3.2.5 Crakan crexsanbri mo 'OCT 25336.

3.2.6 Kon6sr 2-100-2, 2-250-2, 2-1000-2 no TOCT 1770.
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3.2.7 Tlunetku 1 wmm 2-ro ucmonHeHusd, 1 mimm 2-To Kiacca TOYHOCTH
BMecTEMOCTBIO 1, 2, 5, 10, 20 e’ mo TOCT 23932 u TOCT 25336.

3.2.8 Becwl nabopaTopHbIe 00IIEero Ha3HAYSHHA C MPEASiaMy B3BEIINBAHUA
200 r, 2-ro KjJacca TOUHOCTH.

3.2.9 Cexynnomep mexanmuecknii mo [OCT 8.423.

Takke MOXET IPUMEHATECS r00as aBTOMAaTHUeCKas CHCTEMa THTPOBAHUA,
C WCTONB30BAaHUEM TMAphl BJIEKTPOAOB, YKAa3aHHBIX BBIIE M IOMYCKAIOIIUX
BBITIOJIHCHUE THTPOBAHMSA, KaK MPEIYCMOTPEHO B moapaszaene 3.6, U mpu BEIOOpE
KOHEYHOW TOYKHM THTPOBAHHUA, KaK YKa3aHO B IoApasfene 3.8 ¢ TOYHOCTBIO,
KOTOpass  COOTBETCTBYET IJIM TNPEBOCXOAWT TOYHOCTb, YKa3aHHYIO B
nozapaszenre 3.10.

3.3 PeakTHBBI B MaTEPHUAJIBI

3.3.1 Pagpemaerca TNPUTOTOBICHHE APYTHX OOBEMOB pAcTBOPOB U
pacTBOpHTEIeH, €CIIH COXpaHAETCS PaBHOIICHHAS KOHIICHTPALHA.

3.3.2 Boma muctmmmpoBanHasd, pH=5,4+6,6 .

3.3.3 Kagmwuif CEpHOKHCIBIH, OAKWCICHHBIM BOMHBIM pPacTBOpP, T'OTOBAT
cnenyroummM obpasom: 150 r ceprokucioro kammusa (3CdSO, 8H,O), mapku
9.7.3., PACTBODSIOT B [MCTHUIAPOBAHHOM BOZE, MOAKACHSIOT 10 cM’ pactBOpa
CEPHOI KHUCIIOTH ¥ AOBOIAT 00BeM 10 1 e,

3.3.4 Kanuit HoaucTHId, sTanonHsii pactsop (0,1 Moms/n) - 1 am’, Mapku
X.9. WITH 9.71.2.

3.3.5 2-Ilponanon. MHruGupoBaHHbIN.

3.3.6 Harpu#l ykcyCHOKHUCITEIH 3-BOIHBIN, MApPKH 4.1.4.

3.3.7 Hwutpar cepebpa, Mapkd U.[.a., STAJOHHEIH CIHPTOBOI pacTBOp
(0,1 moms/) - pactBoputs 17 r AgNO; B 100 cv’ Boster B 1 M’ MepHOit kon6e u
pa36asuts 10 1 am’ 2-Iponanonom (99 mpoiesToB). XpaHUTh B TEMHOH MOCYJIE.

IIpumeuanue. HeoOGxogumo mporHats 2-IIpomaHonm  uepe3  KOJOHHY C
AKTUBHPOBAHHBIM TJIMHO3EMOM (OKI/ICB}O a.IIIOMI/IHI/IH) JUIA YOQJICHUA TMNEPOKCHUAOB, KOTOPBIC
MOTYT 00pa30BaThCS B IIPOLIECCE XPAHEHHS.

HobaBute 1mecTe Kamenb KoHUeHTpHpoBaHHOH HNQO; (oTHOCHTENBHAS
mwioTHOCTH 1,42) B 10 oM’ BOIBI B crakane oonemom 300 om’. ViaauTh OKCHIBI
a30Ta KUITYeHHEeM B TeueHHHM 5 MuH. OXnaauTh 10 KOMHATHOW TEMIIEPaTYpHI.
Hakamats mametkoit 5 cm® 0,1Momb/n pactBopa moauaa kKamusa KI B crakan u
TUTpOBaTh pactBopoM AgNO;, momobpaB KOHETHYIO TOUKY ITO meperuly KpHBOH
TUTPOBAHUS.

3.3.8 Hurpat cepebpa (0,01M0/5/71) TOTOBHTCA HEMOCPEACTBEHHO IIEPEN
SKCIIEPUMEHTOM TocpeAcTBOM pasbaeneHus sStamoHa 0,1N. Haxamars nunetkoi
100 cm® 0,1 moms/n sranona B 1 am’ MepHyI0 KOOy u pasbasuth 10 1 m’
2-TIpONaHoI.

3.3.9 PactBop cynbdumma narpus (Na,S) (1 mpoueHt), Mapku 4d.1.a.
I'oToBUTH HEMOCPENCTBEHHO MEPE KAKIBIM ITPOBEICHUEM 3KCIIEPIMEHTA.
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33.10 Kwucnora cepHas, pazbaeienHas, 20% BOmHBEIA  pacTBOp
(otHOcHTenbHas mioTtHocTh 1,84). Ha pacreop cynbdara kagmus Tpebyercs
TONBKO 10 M.

3.3.11 PactBop ans TUTpoBaHUA - MepkanTaHbl ¢ HU3KOW MONEKYIAPHOM
Maccoi, KOTOPBIE MOTYT COICPKATHCSA B TA30/MHE B KHCIOTHOM THTPOBAJIBHOM
pactBope, O66IcTpo HcHapstoTes. s onpeneneHus MepkanTaHa ¢ 0o/iee BRICOKOM
MOJIEKYJIIPHON MAaccoii, KOTOPBIA MOJKET CONEPIKATHCA B KEPOCHHE, aBHAITMOHHOM
U IUCTUIUTATHOM TOIUTHBE, HCIIONB3YETCS KHCIOTHBIN TUTPOBATBHBIM PacTBOP.

Illenounoif TUTpOBaNBHBIA PAcTBOP: pacTBOpUTh 2,7T TpUTHIOpAaTa
ykcycnokucnoro  Hatpus  (NaCoH;0,3H,O) wmim 1,6r  GessomHoro
ykeycHokuenoro Harpus (NaC,H;O,) B 25 eM’ Bomel, W moGasuTe B 975 oM’
2-mpomanona (99 %). Ilpn HEOOXOAMMOCTH YOANIHUTh PACTBOPEHHBIH KHCIOPOI,
mIpoayBas PacTBOP OBICTPHIM TIOTOKOM a30Ta B TeueHHe 10 muH. XpaHUTH
3alLMIIEHHBIM OT arMocepHoro Bo3zayxa. /I mpenoTBpalleHHs PacTBOPCHHS
KHCITOPO/IA B PACTBOPE BO BPEMs XPaHCHHS, CO3IaTh a30THYIO TOAYIIKY PacTBOPa
IO €ro repMeTH3aIHN.

KucnoTHplii THTPOBaIBHBIN PACcTBOP: pPAcTBOPUTH 2,7T TpUrHapara
ykcycHokucnoro  Hatpus  (NaCoH;0,3H,O) wm 1,6r  Ge3soaHoro
ykcycHokuenoro Harpag (NaC,H;0,) B 20 CM® BOJIBL, He coaeprKalleii Kuciopoaa,
¥ noGasuts B 175 eM® 2-mpomaron (99 %), a Take n06aButh 4,6 cM’ JeIAHOI
(KpUCTAILIMYECKOI) YKCYCHOM kucnotel. llpy  HEOOXOOMMOCTH YIOATUTh
PacTBOPEHHEIH KHUCIIOPOA, NPOAYBas pacTBOP OBICTPHIM ITOTOKOM a30Ta B TCUCHUH
10 MEHYT TPy KaKXIOM HPUMEHEHHWH. XPaHHUTh 3AIHIICHHBIM OT aTMOc(epHOro
BO3ayxa. 11 mpemoTBpalleHHs PAaCTBOPEHHA KHCIOpOJa B PacTBOpe BO BpeMA
XPaHEeHHs UCIONB30BaTh a30THYIO 000JIOUKY [T PACTBOPA IO TepMETH3AIIMH.

Haxgaunas TkaHb win GyMara co Cpeaneii 3epHHCTOCTHIO 18 MKkM.

3.4 OT6op mpod

34.1 TIIpo6y otbupaior B cootrserctemu ¢ CT PK HCO 3170 wu
CT PKHCO 3171.

3.4.2 MeTtnn MepKanTaH UMeeT TeMmneparypy kunenus 6,2°C, 1 BO3MOXHO
€ro TPHCYTCTBHE B JICTKUX HEOOpPaOOTAHHBIX ra3oimHax. MeTun MepKanTaH ¢
TeMIepaTypoil kumneHus Hmxke 6,2°C T0KeH XPAaHUTRCS TIPH TEMITEPATYPe HIKE
4°C ¢ mespo mpeaoTBPALICHUS eT0 TOTEPH.

3.5 IToaroroBKa 000pyA0OBaHUS

3.5.1 Crex/IAHHBIN 3IEKTPON CPABHEHUS [0 W MOCIE KAKIOTO TUTPOBAHUA
MIPOTHPATh MATKOM, YACTOM TKAHBIO M OMOJIACKUBATh BOAOH. PerynapHo ouumars
SIIEKTPOA (HE peXe ONHOTO pa3a B HEMENI0). OIEKTPOA XPaHWTh B CTaKaHE C
IVACTAUTMPOBAHHON BOJOM.
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3.5.2 Tlepex UCIOMB30BAHUEM TOTOBHUTH CBEXKEE MOKPHITHE HA SIIEKTPOIC M3
cynbdraa cepebpa: IEKTPOA MOMMPYIOT HAXKAAYHOM TKAHBIO WITH Oymaro o
MOSABJIEHUA TJIANKON cepeOpsAHOM MOBEPXHOCTH. ODJIEKTPOI CTaBAT B pabouee
MONOXKEHHe W TOrpyxaor B 100 cM° pacTBOPHTENs JIA THTPOBAHMS,
conepkairero 8 cM° pactsopa cepucToro Hatpus (Na,S) ¢ MaccoBoit goreit 1%.
U3 GIOpeTKH IpH TepeMEINBAHAM MeMIeHHO oGasmsmor 10 oM’ pactBOpa
Hutpara cepebpa (AgNO;) B Teuenmum 10-15 muH. BblHMMaoT snexrpoa u3
pacTBOpa, TPOMBIBAIOT BOMOW ¥ TNPOTHPAIOT MATKOH UYHCTOM TKAaHBIO.
B mpoMexyTkax Mekay THTPOBAHMAMHE SIISKTPOIBI OIMyCKAIOT HE MEHEe, UeM Ha
5 muayrT B 100 cM’ pacTBOpHTENs MIA THTPOBaHMs, coiepxkamero 0,5 o’
pacTBOpa HATpara cepedpa.

[Ipnbop TOATOTAaBIMBAIOT B COOTBETCTBMM C WHCTPyKIWeH 1O
SKCIUTyaTaLH.

3.6 Ilopsinox mpoBeaeHUsT PadOTHI

3.6.1 Onpenenenve TmIOTHOCTH. Ecim mpoba MOMICKAT OOBEMHOMY
W3MEPEHUI0, TO HEOOXOIUMO OMPEAENNTh IUIOTHOCTh METOJOM HCCIIECAOBAHHA
CT PK 1642 npu temnepatype, npu KoTOpoii nopiius npobsl Obl1a oToOpaHa.

3.6.2 VYpamenwe cepoBomopona. Hccrenosath mTpoOy KaueCTBEHHO Ha
ceposozopon (H,S), BeTpsxuBas 5 cM’ mpoBH ¢ 5 CM® KHCIOTHOrO PacTBOPa
CdSO,. [pu orcyTeTBUE OCagKa OPOAOIDKATh aHaau3 mpodsl (myHKT 3.6.3). Ecnu
MOSIBUTCS KENTHIH 0CAIOK, TO HEOOXOMUMO YAATHTH BOAAHYIO (asy. [losTopuTh
SKCTparupoBaHue ¢ apyroif moprmeii pacteopa CdSO,4. CHoBa 0T0OpaTh BOISTHYIO
¢pasy 1 mpoMBITH TIPOBY ¢ TpeMst 25-30 cM® MOPLHAME BObI, OTOHPas BOAY MOCIE
Kaxnodi mpomeiBku. OTOUIBTPOBATE YIJICBOAOPOA 4Yepe3 (HIBTPOBABHYIO
6ymary. Ecnu B manpHelimmeM He OymeT GopMupOBAaTBCA HHKAKOW OCAIOK, TO
HOPOJIOJDKATE B COOTBETCTBHHM ¢ IyHKTOM 3.6.3. Eciu mosBUTCA 0OCamoK, TO
NOBTOPUTH 3KCTparupoanue ¢ pacrBopom CdSO, moka Bech H,S He Gymer
yIaleH.,

ITpumeuanue. HekoTopble ra3onmHbI MOTYT coiep:arb (Gpakiuud OOOWX BHIOB
MEPKANTaHOB - HU3KOTO MOJIEKYJISIPHOTO BeCa U C PACTBOPEHHOI aTOMapHOH cepoil, KOoTopble
Ipu HarpeBaHuu MOIyT 06pa30BbIBaTb CEpOBOOOPOX (HZS) PeKOMeHI[yeTCS[ HE HarpeBaTb
poly. N

3.6.3 Ormeputh nunetkod uwiu B3Becuth oT 20 10 50 cM” mpolOy B cTakaH,
comepxammii 100 cM’  COOTBETCTBYIOIIETO THTPOBATBHOTO —PACTBOPHTEIS.
IloMecTUTh CTakaH HAa TUTPOBAIBHEIA CTEHJ WM aBTOI03ATOP aBTOMATHYECKOMH
CHCTeMBI TUTPOBAaHUA. EciM NCTIONB3yeTCa aBTOMATHYECKAs CHCTEMa TUTPOBAHNS,
3a[aiiTe mapamMeTpbl CHCTEMbl [Ui BOCIPOW3BOACTBA AKCTICPUMCEHTAIHHBIX
ycnmoBHH, ykazaHHBIX B nyHkte 3.6.3.1. OtperymupoBarth TOJOXKEHHE
TUTPOBAJIBHOTO CTEHAA TaK, YTOOBI IEKTPOIB OBUIM HAMOJOBHHY MOTPYKCHBI.
Hanonuaute Gropetky cnuptoBeiM pactBopoM 0,01 moms/m AgNO; W ycTaHOBUTH
ec Ha THUTPOBATBHBIH CTEHI TaK, YTOOB HAKOHCUHWK OBLT  BBHINE HA 25 MM
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ypoBHS pactBopuTens. OTperymupoBaTh CKOPOCTh MEIMAIKH, YTOOB 06ECIIEUunTh
SHEPTUYHOE NepeMeImBanne 0e3 pa3OpbI3rHBaHMA.

3.63.1 3anucath HayalbHBIE IIOKa3aHWA OIOPETKH W TIOTCHIMAIIOB
SJIEMEHTOB. THMNHYHbIE MOKA3aHUS BOJIBTMETPA B TIPUCYTCTBHHM MEpKanTaHa
HaXOATCA B AManazoHe oT MuAyc 250MB 10 Munyc 350MB. JloGasmsts 0,25 cm’
pacteopa 0,01 mons/m AgNO® i 3amuchIBaTh mOKa3aHus GIOPETKH W BOJBTMETPA.
Ilorenuuman cuMTaeTcss MOCTOAHHBIM, €CIH OH W3MEHACTCA MCHEES, 4eM Ha
6 MB/muH.

3,632 Ecmm mpm xaxmoM pobaeiaeHuWM nopouH pactBopa AgNO;
M3MEHEHHs MOTEHIMajga MeHblle, yeM 6 MB/mMuH, To mob6asnars mo 0,5 o™’
pactBopa. Korma m3MeHeHHA TOTCHIMANIOB HAUMHAKOT MPEBHINIATE 6 MB/MuH,
noGasisate 06seM 0,05cm pactBopa 0,01 moms/n AgNOs. INpu npubrKeHuH K
KOHEYHONH TOYKE TUTPOBAaHUA MOXKET mpoiTH 5-10 MHHYT OO0 TOro, Kak
YCTAHOBUTCS MOCTOSAHHbIN NoTeHuua. [IpoaoKuTenbHOCTh TATPOBAHUA JODKHA
OBITE TIO BO3MOXKHOCTH KOPOTKO# [UiA TOro, d9TOOBI W30€XKaTh OKHUCIEHHS
COCIMHEHUH CepBl KMCIOPOJIOM.

3.6.3.3 Ilpomomxare THTPOBaHHE, MOKA TMOKA3aHHA NPUOOpa HE YCTAHOBAT
OTHOCHTEIBHO TIOCTOAHHOE H3MCHEHHe TMOTeHIMana omementa Ha 0,1 oM’
pactBopa 0,01M AgNO;. Cuutarh NOTEHIIMAN MOCTOSTHHBIM, €CJIH OH U3MCHSICTCS
MeHee, YeM 6 MB/MHWH. YAanuTh THTPOBAJIBHBIA PacTBOP, HPOMBITH AJICKTPOIBI
COMPTOM U TIPOTEPETh CYXOH TKaHbIO. ECNH HCmoNb3yeTcs aBTOMATHYECKas
CHUCTEMA TUTPOBAHUS, TO XOPOIIO MPOMBITh ICKTPOABI CIIUPTOM, JaTh H3THINKY
CIHpPTa CT€Yb € IEKTPOJA, U 3aT€M HPOJODKAaTh HCCIEIOBAHUE CO CIIEAYIOMICH
mpo6oii.

3.6.4 XenarenbHO €KEOHEBHO BBIMONHATH THTPOBAHWE KOHTPOIHHOTO
pactBopa, cienys myHkty 3.6.3, 6e3 nobaBiaeHUs UCCIIeLyeMO TPOOHI.

3.7 Pacuer
PacCUMTHIBAIOT MPOICHTHOE COACPIKAHWE MEPKANTAHOBOM CEephl B Tpode
CIIeayronmM 00pa3oM:
S=3,206 V3—Cl (1)
m
rae V, - o6seM 0,01 mMonb/n pacTBOpa HUTpaTa cepebpa, U3pacX0aaHHOIO Ha
TUTPOBAHKE,
C, - KOHIIGHTpaIys pacTeopa HUTpara cepedpa, MoJib/ 1,
m - Macca Tomiuea, r. O0beM IPU HEOOXOAMMOCTH IEPECUUTHIBAOT Ha
Maccy, OIpeneIiis MIOTHOCTb,
3,206 — ko3¢ umeHT nepecueTa Ha MEPKAIITAHOBYIO CEPY.
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3.8 Oo6padoTka pe3yabTaToB

Harectr Ha Tpadmk pe3ynbTaThl THTPOBAHUSL.

381 Ecmm B npobe mNPUCYTCTBYIOT HCKIIOYUTEIIEHO MEPKalTaHEL,
TUTPOBAHUE JIa€T KPUBYIO MEPBOrO THIA, KAK MOKA3aHO HA PUCYHKE 1, MMEroIIyro
HavyaJbHbIH MOJIOTHH y4yacToK (T1aTo) MpH MOTEHIHANe, MeHee Ui paBHo 250MB,
M KOHEYHAS TOYKa AOCTHUTACTCS TOT/IA, KOTJa MOTECHIHAIl H3MEHAETCA MEHEE, YeM
Ha 6 MB/MuH.

3.8.2 Ecm B mpoOe MpUCYTCTBYIOT W MEPKAINTaHbI, M 3J€MEHTapHas cepa, TO
MIPOUCXOANT XMMHYECKOE B3aMMOCHCTBHE, KOTOPOE BBHI3BIBAECT BHIMAJICHHE B
ocanok cyabduaa cepedpa (AgS).

3.8.3 B cnyuae, korga MepKanTaHbl MPUCYTCTBYIOT B H30BITKE, KOHEUHAs
TOUKa BBHIMAfECHUS B ocamok Ag,S mpmxoaurtcss Ha oT MHHyc 550 no MuHyc
350 MB/MuH, ¥ 3a 3THM CJI€AyeT BBIMAJCHHE B OCAJ0K MEpKanTHaa cepedpa o
koHeuHOM Touku 300 MB. Takoii nporiecc mokasaH Ha cpeIHel KpuBOi pucyHka 1.

3.8.4 Ecnu B M30BITKE MPUCYTCTBYET AJIEMEHTAPHASA CEPa, TO KOHEYHAs TOUKA
BHITIQICHUA B 0calok Ag,S Oepercs Ha ToM ke ydactke (300mMB), Tak ke kak u B
Cllydae ¢ MEPKaIlTHIOM cepedpa, U pacCUNTHIBAETCA KAk MEPKANITAHOBAsA Cepa.

3.8.5 Ecnu mpoObl JIErKMX TI'a30/MHOB, COAEPKALME METAHTHON (METHII
MepKkanTaH) wiH Ooiiee TSDKENble THONHI (MEpKanTaHBI), AAIOT OLIMOOYHBIE
PE3yNBTATH, TO HEOOXOIMMO 10 HavaJia MPOBEACHHUS HCCIICIOBAaHUA OXJIAAUTh H
MOJICPXKUBATh TEMIICPATYPy MCCICAOBATEIBCKOro 00opyaoBanua ao Hmke 4°C.
Jnsa takux mpo6 3TOT 3Tam MOXKET OBITh HEOOXOAMM s MOiydeHHs Oonee
BOCIIPOM3BOAUMBIX PE3YJIbTATOB.

ATomapHast cepa +

MeEpKanTaHbl B H30BITKE
- 600
MepkanTaHsl + )
cepa B H3GbITKe
- 400 — Cymsdun cepebpa
Tonbko MepKanTanb!
-200 +—
0
Mepkarnaj Cynsbun
cepebpa cepebpa
+2000— ~a
+4001—
PacTBOp HHTpaTa Cepetpa B M

Pucynok 1. imocTpaTdBHBIE MOTCHIOMETPHYCCKHE KPABBIE THTPOBAHHAS
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3.9 KonTposar kavectBa. 'apanTusg xauecTna

39.1 Tloareepauts (YHKIMOHMPOBAHME W3MEPHUTENBHOrO mpubopa u
IIPOLEeAYPy HCCIIeI0BaHUA IIPY IIOMOLIY aHaIM3a KOHTPOJIbHOTO obpasma.

39.1.1 Ecnu npoTokombl KOHTPONS KadecTBa (rapaHTHM KadecTBa) YiKe
YCTaHOBJICHBl UL TIPUMEHCHHWsA B JIa0OpPaTOpHH WM HCCIIEA0BATEIECKOM
YUPEKICHAH, TO OHM MOTYT HMCIONIB30BAThCS, TaK KaK OHH IIOATBEP KICHBI
JOCTOBEPHOCTBIO PE3YIIbTATOB UCCIIEA0BAHHUA.

39.12 Ecnu B HCCNEAOBATENIBCKOM YUPEKACHUH HET YCTaHOBJIECHHBIX
MPOTOKOJIOB KOHTPOJSA KadecTBa (TapaHTHM KaueCcTBa), TO MOXHO HCIONB30BATh
npunokeHue b B kauecTse cucTeMbl KOHTPOJIA KauecTBa (TapaHTHH Ka4ecTBa).

3.10 TouHOCTh METOJAa M OTKJIOHEHHS

3.10.1 TouHOCTH HACTOSAIIETO METOJA UCCIEAOBAHHA, KaK OBIJIO OmpeaeeHo
MPH CTAaTUCTHYECKOH NMpPOBEPKE PE3YJIbTaTOB MEXJIa00pPaTOPHOTO UCCIIEAOBAHUS,
CIIEAYIOIA:

IoeropsiemocTs (ciywaifHas TOTPEUIHOCTh) - pa3sHHLOA MEXIy OBYMS
MOCJIEAOBATEIIFHBIMA PE3YIbTATaAMHU HCCIICAOBAHUA, MOMYUYCHHBIMH OJHHM H TEM
ke 1a0OpaHTOM HAa OJHOM U TOM kK€ 00OPYIOBAaHHH INPH MOCTOSHHBIX paboumx
YCJIOBUSX Ha WACHTHYHOM FWCCIIEOBATENIbCKOM MaTepuaie TpH UTHTENBHOM
paboTe W NMpH HOPMATBHOM ¥ TIPABIJIBHOM BHIMOJHEHHH HACTOAIIETO METOAA
HCCIEeNOBAHKsA, TPEBHIIIAIa CIACAYIOIHe 3HAYCHHS TOJBKO B OJHOM Cliydac M3
OBAAIATH:

IMosTopsemocts = 0,00007 + 0,027x 3)
re:
X - CpeIHU IPOLIEHT MEPKANITAHOBOM CEPBL, MACCOBHIN MPOLEHT (PUCYHOK 2)
BocmpoussomguMocTh - pasHMLIA  MEXAy JIBYMA  OTACIPHEIME H

HE3aBUCHMBIMH  pE3yJbTaTaMy, TOJYYSHHBIMH  Pa3HBIMH  JabOpaHTaMH,
paboTaronMMu B PasHBIX Jaboparopusx Ha WIACHTHYHOM HCCIIEIOBATEIBCKOM
Marepualie IpH UINTENBHOM paboTe M MpU HOPMAJbHOM U HPABUIBHOM
BBIIIOJIHEHWM HACTOAIIET0 METOAAa HCCIENOBaHMsA, MPEBHIMIANA CICIYIOIIHE
3HAUEHHMS TOJIBKO B OJHOM CIydae M3 ABaIUATH:

Bocopomssoaumocts = 0,00031 + 0,042x )
rae:
X - Cpe/THU# MPOIIEHT MEPKANTAHOBOM CePhI, MACCOBBIHM MPOIEHT (PUCYHOK 2)
3.10.2 CucremaTruecKkas MOrpEeIrHOCTh - CHCTEMATHYECKAs TOrPEIIHOCTD
IIPOLIEAYPHI HACTOSIIETO METOA UCCIICIOBAHNS HE OMPEICICHA.
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pwio:xxenne A
(cnpasounoe)

AJTbTePHATHBHBIH MeTO/ YIAJIEHHS CEPOBOIOPOAA

A.1 Ob6sacTp mpuMeHeHust

A.1.1 Hacrosammii METOA UCCIIEAOBAHUS MPEAYCMATPUBAET albTEPHATUBHOE
HCIIOTb30BaHKE KUCIIOTHOTO PacTBOPa CybdaTa KaaMusl.

A.1.2 HacTrosmmuit MeTol HCCIICAOBAHHS WCIIONB3YEeT HHANKATOPHYIO OyMary
C ameTatoM CBHHIA [ MCCIAENIOBAHMSA HA MPUCYTCTBHE CEPOBOJAOPOIA M
rHAPOKapOOHAT HATPHS TS YAAICHHS CEPOBOIOPOIA.

A.2 KpaTtkoe u3/10:KeHHe METOAA HCCJIeJ0BAHUS

A.2.1 CepoBomopon oOHapyKuBaeTCs JieHTaMH (HIBTPOBAIBHOM GyMmarwd,
HACBHILICHHBIMHK aI[€TATOM CBHHLIA U BHICYLICHHBIMH IIEpPe] UCIob3oBanueM. [Ipu
MPaBIIBHOM MOATOTOBKE M HMCHONB30BAaHWH Oymara MEHsSET IBET ¢ Oenoro Ha
6oItee TEMHBIH BCIICACTBHE OCAKIACHHUS CYIb(hHaa CBUHIIA CEPOBOIOPOTIOM.

A.22 CepoBoaopos yhamsiercs TOCPEACTBOM IIOBTOPHBIX ITPOMBIBOK
BOOHBIM PacTBOPOM TIHAPOKapOOHATa HUTpara OO TeX INOp, Moka mpoba He
MOKAXET OTCYTCTBHE CEPOBOAOPOAA B COOTBETCTBMH C TIPOBEPKOil ¢
HCIIOIb30BAHNEM arleTaTa CBUHIIA.

A.3 PeareHTsl 1 MaTepHaJbl

A3.1 Uncrora peareHTOB. Bce peareHTBI TOKHEI COOTBETCTBOBATH
TpeOOBaHUAM, YKa3aHHEIM B ITyHKTE 3.3 HACTOALIErO CTAHAApTA.

A.3.2 Moryr WuCHONB30BaTbCA PACTBOPHl W HWHAMKATOpHAas Oymara
MPOMBIIIJIEHHOTO IPOW3BOJACTBA, KOTMA OHH ONPEACICHHO COOTBETCTBYIOT
CrenU(pUKAIIAM, MTPESIYCMOTPESHHEIM B MMyHKTE 3.3 HACTOANIETO CTAHAPTA.

A.3.3 Aunerar cBuHIa, BOAHBIN pacTBop. [IpuroroButs 5 mpoueHTos (Macc)
pactBopa anerara csuaIa [(CH;COO)2Pb-3H,0].

A34 Auerar cBuHIa, WHAMKaTopHas Oymara. s wWccrmenoBanus Ha
HACBHIMICHHOCTh TIPONMTATh TOJIOCKA (DWIBTPOBAJIBHOM OyMarm B pPacTBOpE
alerara CBUHIA U BHICYIIHTb.

IIpumeuanne.Tak kak 5Ta Oymara BCTYINAeT B pEAKLMIO C CEPOBOAOPOAOM, TO
HEOOXOMUMO €€ CYLIMTh U XPaHUTh B Ta30BOM cpefe, CBOOOIHOM OT CEpOBONOPOAA.

A.3.5 TunpokapOoHAT HaTpHsl, BOAHBIN pacTBOp. IIpUroTOBUTH 3TOT PacTBOP
mocpeacTBoM pactBoperus 50 T + 1 T BomopoaHoro kapbonara Hatpusa (NaHCO;)
B BOJIe, pa36aBuTh 10 1 oM B MepHOit KoIGe.

A.4 Ilpouenypa, Hccileq0BAHHE U YAJIEHIE CEPOBOIOPOIA

A.4.1 HccnenoBaTh HEOONBIIYIO TMOPITHIO MPOOHI, MOMECTHB TYNA TOJOCKY
WHAWKATOpHOM OyMaru c ameratoM cBuHIMA. Eciaw wHankaTtopHas Oymara MEHseT
IIBET, TO TO YKA3bIBaeT Ha MPUCYTCTBHE CEPOBOAOPOA.

A42 Ecnmnm TpUCYTCTBHE CEPOBOAOPOIA OMPENETICHO, TMPOAOIDKATH
CIEeIYIOINUM 00pa3oM:

10
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A421 Bgzarp mopmmo mnpoObl, KOTOpas cocraenser 3/4 obbema oT
TpeOyeMbIX [UIA TPOBEACHUS (PAKTHUCCKOTO MCCICAOBAHMSA, W HAIUTh B
OT/IENbHYIO BOPOHKY.

A.4.22 JlobaButh 00BEM ruapokapOOHaTa HaTpUs, PABHBIA IOJIOBHHE
o0beMa MOPIHH IS HCCIIEIOBAHHS, U SHEPTHUHO BCTPAXHYTh.

Mepsi npenocroposkHoctd. Korma mnpoGa jeTydas, OCTOPOXKHO CHYCTHTH [aBJICHHE,
BO3HHUKAKOLICC BO BPEMsI BCTPsSIXUBAHUS.

A.4.2.3 Jlate aByM (pazaM OTCTOATHCH, 3aTEM OTOOPATh OCAXKACHHYIO (asy u
YIAIUTh BOJHYIO.

A.4.2.4 CHoBa ucCIIeIOBaTh YIieBOAOPOAHYIO (pasy co cBexei Oymaroid,
NPONUTAHHOHN alleTaTOM CBHHIIA.

A.42.5 IlpomomxkaTs TPOIECC TPOMBIBKH, TOKa pPe3ylbTaT TPOBEPKH
NPOMBITOH MPOOBI HE JACT OTPULIATENBHBIN PE3yabTaT Ha CEPOBOAOPO/I.

IIpumeuanue. Korna npucyTcTBYIOT M 3JIEMEHTapHasl cepa, U MepKaNTaHbl, BO3MOXHO,
4TO MPH MOBTOPHOM HAarpeBaHHW NMPOMBITOH MPoObI CHOBa oOpasyetcs ceposonopoa. Tak kak

NOBTOpHOe (popMupOBaHUE cepoBofoposa (TOCHE MPOMBIBKM) TMOBJIUSET HA pE3YJbTaThl
HCCJIENOBAHNUS, HE HArPEBaTh IOBTOPHO MPOMBITYIO MOPLIMIO MPOOHL.

A426 Korma mopmua misi HCCICAOBAaHWSA MOJHOCTBIO CBOOOTHA OT
CEpOBOAOPOAA, MOXKHO HPOJOJDKATH ONPEIENIEHHE TMPOLEHTHOTO COJCP)KaHHUA
THOJA (MEPKAITaHA).

11
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IIpunoxenne b
(cnpasounoe)

O01ee MoJT0’KeHNE MO KOHTPOJIIO KAYeCTBA METOA0B HCCJIe[0BAHAS

B.1 Hoareepauts GyHKIHOHUPOBAHKHE TPHOOPA U MPOLIEAYPH! HCCIIEAOBAHMS
MOCPEACTBOM aHAIN3a KOHTPOJI Ka4eCTBA IPOOHI.

b2 o npoBemeHuss KOHTpOJisi MpPOLECCAa H3MEPEHHWS TONH30BATEITIO
HACTOSIIIIEr0 METOa HEOOXOMMO ONIPE/ICTTHTH CPEAHEE 3HAUEHHE M KOHTPOJILHBIE
OrpaHUYEHHs KOHTPOJIS KauecTBa NPOOBI.

B.3 3apeructpupoBars pe3ynbTaThl KOHTPONSA KauecTBa, MPOAHAIM3HPOBATH
TPH TIOMOIIM KOHTPOJNILHOTO Tpaduka JUIS TIOATBEPKACHHS CTAaTHCTHYECKOTO
cTaTyca KOHTPOJIS 0OMIETO MPOIECcca UCCIEAOBAHM.

b4 TIlpu orcyrcrBuM ueTkux TpeOOBaHUIl, MPEIYCMOTPEHHBIX METOIOM
WCCIICIOBAHMS, YAaCTOTa MPOBEPOK KOHTPOJISA KAueCTBA 3aBHCHT OT KPHTHYHOCTH
OTIPEETIAEMOTO KavecTBa, NPOAEMOHCTPHPOBAHHOM CTaOMIBHOCTH
HCCIIEI0BATENbCKOr0 mpomecca W TpeboBaHHi motpeburens (3aka3duka). Kak
MPABIJIO, MPH MUCCICIOBAHHH IUIAHOBBIX MPOO KOHTPOJIS KauecTBa Mpoda JOJDKHA
MOABEPraThcs aHaNnW3y eXeAHEeBHO. YacToTy NpoBEpOK KOHTPONA KauecTBa
CJIENyeT TOBBICHTH, €CIHM PETYJAPHO IIPOBOAATCA HCCIENOBaHUA OOJBIIOTO
konmuuecTsa npod. OHAKO, KOTJa JOKA3bIBAETCA, YTO HCCIICAOBAHNE HAXOIUTCA
oA CTATUCTUYCCKHUM KOHTPOJIEM, YAaCTOTA MPOBCPOK KOHTPOJIA KAYECTBA MOXKET
OBITH CHIDKEHA.

B.5 Tlpu BO3MOXHOCTH PEKOMEHAYETCS, PErylsapHO HCCICAYEMBIH THI
KOHTPOJIS kadecTBa MpoOBl uMen obpaser Jis mpod, MOABEPracMBbIX TUTAHOBBIM
aHaIM3aM. B TeueHWe 03MIa€MOro MEpHOAa UCTIONB30BAHMA CIIEAYET 00eCIeUUTh
MOCTOSHHOE HAIM4ME M IOCTaBKy MaTepualia il KOHTPOJIA KaudecTsa mpod, H
JAHHBIN MaTepualn JOJDKEH OBITh OMHOPOJHBIM M CTAOMIIBHBIM TIPH TDTAHHPYEMBIX
YCIIOBHSIX XPaHEHHS.

12
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/na 3amemok
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