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1 OBJIACTB IITPHMMEHEHU A

Hacrosiiuuii craHgapt pacnpocTpaHsieTcst Ha 0apUTOBLIE KOHLCHTPATHI
U YCTAHABIMUBACT NOTCHUHOMETPHUECCKHH METGC OIlpeAesIeHUsI MAcCo-
Bol nonu dropa ot 0,02 5o 0,1 %.

MeToa ocHOBaH Ha NOTEHLHMOMETPUYECKOM oIpelencHuMm ¢ropa ¢
HOHOCEJIEKTUBHLIM 3JICKTPOIOM NOCJIE NIpeaBAPUTEILHON OTTOHKH (PTO-
PUIOB M3 CEPHOKMCJIOM Cpeabl.

2 HOPMATHUBHBIE CCbLUIKH

B HacTosueM cTaHOapTe MCIIOJIb30BAHBI CCHIJIKM HA CACAYIOLUNE HOP-
MaTHUBHO-TEXHHYECKHE JOKYMEHTDI:

['OCT 61—735 Kucnora ykcycHasl. TexHH4YeCKHE YCIOBHSI

[OCT 3117—78 AMMOHUH YKCYCHOKMCINIBIH. TEeXHUUYECKHE YCTIOBUS

T'OCT 3118—77 Kucnora consinast. TexHu4yecKuUe yCI10BHSI

[OCT 4204—77 Kucnota cepHasl. TeXxHN4YeCKHE YCIOBUSI

T'OCT 4328—77 Hatpust ruapookucs. TeXHHYECKUE YCIOBHSI

[OCT 4463—76 Harpuu d1opucthin. TeXHUUYECKHUE YCAOBUS

[OCT 9871—75 TepMoMeTpbl CTEKITHHBIE PTYTHBIC 3JICKTPOKOHTAK-
THBIC ¥ TEPMOPETYISITOPHI.

[OCT 18300—87 CnupT 3THIOBLIU peKTHHHKOBAHHBIH TEXHUYECC-
KHi. TexHuuyeckye ycaoBus

[OCT 20490— 75 Kaaun MapraHHOBOKMCABIH TCXHUYCCKHUE YCIIO-
BHSI

N snanne opuunansHoe
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[OCT 28498—90 TepMoMeTphl KHUIKOCTHBIE CTeKIsTHHBIe. OOlMe
TCXHUYeCcKUe TpeboBaHUsI. MeTonbl HCITBITAHUH
TV 6—09—5360—87 DevondTivieUH, HHAUKATOP

3 ObHIUE TPEBOBAHNA

O0uie TpeboBaHMS K METOAY aHMIH3A U TPEODOBAHUA 0e30TIACHOCTH
— 1o TOCT 30240.0.

4 AITITAPATYPA, PEAKTHUBbBI U PACTBOPDI

Honomep yHuBepcansHbiii Tuna M-130M, 3B-74, pH-MeTp-Munnu-
BoabTMeTp THHA pH-121, pH-341 unu npubopsl AaHAJIOrUYHBIX THIIOB.

Memanka anekrpoMarHuTHas tuna MM-3, MM-01 uau aHanormy-
HBIX THIIOB.

Snexrpon UMepHTENbHBIN dropunnbiii Tuna 31-V1, 3O-T2 wnu
AHAJIOTUYHDbIX TUIIOB. B nmpoMexXyTKax MexXay HU3MEPEHHUAMH 3JICKTPO.
NOJIKEH OBITH MOIPYKEH B pACTBOP (PTOPHMCTOIO HATPHUSI C KOHLEHTpA-
1HcH, OM3KON KOHUCHTPALMH aHMIM3UPYEMOTIO pacTBOpA.

BIeKTpon BCIOMOTATeNbHBIM — XnopcepedbpssHbId THNa BJI-1M3 unu
AHUTOTMYHEIX TUIIOB.

BcnoMoraTepHBIM U N3MEPHUTEIBLHBIN 3JCKTPpOAbl MOAKIIOYAIOT K
voHoMmepy (pH-MeTpy-MMUIMBONLTMETPY) COITIACHO MHCTPYKLUU TIO
3KCIVIyaTaluy, npuiaaracMon K nmpuoopy.

[leys MydenbHas, obecrieyuBalolias remMneparypy Harpesa 800 °C.

TepMOMeTp pPTYTHBIM CTEKISIHHBIM J1A00OpPATOPHBIM C BEpXHUM
npeaenoM uamepeHust 150 unu 200 °C no 'OCT 28498.

TepMOMETP CTEKISIHHBIN PTYTHBIN 37eKTPOKOHTAKTHLIM Tio [OCT
9871,

YcraHoBKA Ans1 AMCTHAMSILUM (PTOpa (CM. PUCYHOK 1).

[lecox xBapueBbll, MEJIKO HUCTEpPThINA (pasmep 3epeH npuMepHo 0,2
MM). [lecok oTMyuHBaOT BoaoH, KUNATIT 15—20 MHMH B CONSIHOU KuC-
JI0TE, TMIPOMBIBAIOT TOpsiUed BOAOU, CYLIAT U NMPOKIUBAKOT B My(eNnbHOU
requ nipyu 700—800 °C B TeueHue 1 y.

Kucnota constHas 1o TOCT 3118.

Kucnora cepnast no 'OCT 4204, pazbapneHHast 1:1.

Kucnota ykcycHast nmo 'OCT 61.

Hatpust ruapookuck mno [OCT 4328, pacTBop ¢ MiaccoBoIi noJiei
25 %.

AMMOHHUU YKcycHokuenslll o TOCT 3117,
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I — napoobpazoarenn (Konda BMecTHMOCTLIO 1000 cMd), 2 — TpyOKa A1 OTBOJAA NApa

anuHon 80—100 cm u anameTpom 5—6 mMa, J — TpybKa Ang coennHeHus napoobpasoBaTens
C NeperoHHON Koaboi, AoXoaswwas noyTH 40 AHA NoCcIeaneH, 4, 3 — KpaHbol, 6 ~

NeperoHHAd Konba H3 KBapua MAH TEPMOCTONKOro crekia BMecTiMocTbio 230—300 cmj, 7

— Tepmonmetp Ha 200 °C ¢ ueHon penerua 2 °C, § — KanneynoBuTenb, 9 — WAPHKOBDI
XONoAHTbHUK (7—8 wapoB, ANHHA WAPHKOBOIE yacTis 28—30 ¢M, anameTp wapa 4 o),

[0 — npueMHKK — MepHas Koaba BMECTHMOCTBIO 250 en’

PucyHok | — ¥YcraHoBka mwist AMCcTUAASILUU DTopa

bydepubiii pactBop ¢ pH 5,7—5,9: 231 r yKCYCHOKUCAOIO aMMOHMS
pactBopsitor B | 1M’ Boapl, noBoasaT pH pacreopa no 5,7—35,9 nobasie-
HUEM YKCYCHOM KucaoTbl (Ha 1 gM® pacTtBopa TpeOyeTcss NPUMEPHO
25 cM® kucnotbl), pH pactBopa nposepsitoT ¢ rnnomotbio pH-mMmeTpa.

Hatpuit propucteiit no I'OCT 4463, BeicywreHHbI npu 105 °C B
TeYeHue 2 4.

CTaHaapTHbIE pacTBOpbl (hropa:

pacteop A, coaepxawuit 10~ monn/am’> propa 2,1000 r ¢propucroro
HaTPUs MOMELUAIOT B MEPHYIO K0JIOY BMecTUMOCTBIO 500 cM?, mpubasisi-
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ot 200 cm® Boxbl, 100 cMm® OydepHoro pacrsopa, pa30aBisiiOT 1O METKU
BOOAOH U MEPEMELIMBAIOT A0 PACTBOPEHUS COJIM;

pactBop b, comepxawuit 10—? Monp/oM’ dTopa; rorossT pa3dasie-
HueM pactBopa A B 10 pa3: otbupalor nunerkoir 50,0 cM’ pacTBopa A,
IOMELIAIOT B MepPHYI0 Koaby BMecTHUMOCThiO 500 cMm’, npubaBnsaior
200 cm? Boabl, 90 cm’ OGydepHoro pactBopa, pa3baBiIsOT 10 METKH BO-
IOM U MepeMELIHBaOT,;

pactBopsl B u I, comepxauiue coorBerctBeHHo 103 u 10—
MOJIb/IM? TOTOBST AaHAJIOTMYHBIM OOpa3oM, NMpUOaBNAS Kaxasid pas 90
cMm?® OydepHoro pactBopa ¢ pH 5,7—5,9 Ha obbem 500 cMm?;

pactBop M, comepxawuid 3,5-10~> Monb/aM’® dTOopa: oTMepHUBAIOT
nunetkamMu win oopetkoit 35,0 cm?® pacteopa ' (10—* Monb/aM?) B Mep-
HYI0 K0JiOy BMectuMocThio 1000 cMm?, npubasagior 200 cMm’® Boabr, 190
cM? OydepHoro pactsopa, pa3basasioT BOIOW 10 METKU U TEepeMellBa-
[OT.

PactBopb! XpaHAT B MOJUITHIECHOBBIX COCYIaX.

Kanuit MapraHuoBokucabii mo 'OCT 20490, pactBop ¢ MaccoBou
noneit 0,3 %.

Cniupt aTUI0BbIN pekThdUuKoBaHHbIN 1o [OCT 18300.

Genondraneun no TY 6—09—5360, pactBop ¢ MaccoBoit goseit 1 %:
| r yHAKMKaTOpa pacTBOPSIOT B 25 cM’ crniuMpTta, pasbasnsgioT go 100 cm’
BONOKW U IEepEMEIIUBAIOT.

S TPOBEJEHHUE AHAJIIN3A

5.1 HaBecky ©aputoBoro KoHueHTpara Maccoi 1,000 r nomeluaior B
MeperoHHy0 KoJIOY YCTAHOBKU Ut JUCTUIUISILMU PpTOopa (CM. pPUCYHOK
1), npubasnastot 0,5—1,0 r kBapueporo necka, 50—70 cm?® pacTBopa cep-
Hoi kucaoThl 1:1, B 3aBUCUMOCTH OT BMECTHUMOCTHU NMEPETOHHON KOJIOBI,
HeCKOJIbKO KarleJb pacTBopa MapraHiOBOKUCIOrO Kajlusl OO0 MOSBJIEHUS
PO30BOM OKpPAaCKW, 3aKpbIBAIOT KOJIOY MpPOOKOK C KaIJIEeyJOBUTEJIEM W
COEAUHSIOT C XOJIOAUNbHUKOM U nmapooOpasosareseM. KpaH 5 npu sToMm
NOJIKEH ObITh 3aKPbLIT.

[Tapoobpaszosarenb, B KoTOopbid nomeilaror 10—20 y3KuX CTEKISH-
HbIX TPYOOK U KaMmUIIApOB AIHHON 6—8 cM, HAMOJHAIOT Ha ’/, ropsa4eit
BOJIO¥1, 3aKpbIBAIOT MPOOKOM ¢ TpyOKaMM 2 U I U HArpeBaloT J0 KUITEHUS
MpU OTKPbITOM KpaHe 4.

PactBop B neperoHHo kKonbe HarpesaloT go 115—120 °C, zartewm,
3aKpbIB KPAaH 4, MpOIIYCKAIOT Map uYepe3 KpaH 5 B TAKOM KOJUYECTBE,
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4YTOOBI OTrOHKA IpojoJiKajack He MeHee |,5 4. Bo BpeMst Bcell OTTOHKH
nomaepxxupalotT teMmneparypy 135—142 °C, peryanpysi ee pacCTosiHUEM
HarpeBaTEAbHOHU IUJIMTHI OT MEPErOHHON KOJIOBI UJIK C MOMOLIBIO TEPMO-
PETyaaTOpa, BKJIIOYEHHOIO B CXEMY 3JIEKTPONMMTAHUS HATPEeBATEJILHOTIO
npudopa (B 3ToM cayyae oObIYHBIN TEpMOMETP 7 NOJXEH ObITh 3aMEHEH
Ha 3JIEKTPOKOHTAKTHbINH).

KpemuedropucroogopoaHasi, GTOPUCTOBOAOPOIHAS KUCIOTHI M
Mapbl BOABI KOHAEHCUPYIOTCS B XOJOAUJIBHUKE U COOMpPAIOTCAd B MpPHEM-
HUKE — MepHOil Koyibe BMecTUMOCTbIO 250 cMm’. Juctunnar codbuparor
0O METKH U MEPEMELLIUBAIOT.

Otbuparor nunetkoit 20 cM*® pacTBopa, MOMELIAIOT B CYXOil CTakaH
BMecTUMOCTBIO 30 cM?, mpubarnsior 1 Kamno dpeHondTaneHa U 1Mo Karl-
JIAM, U3 [UIIETKHU, pacTBOP IFMAPOOKHUCU HATPHUS OO0 PO3OBOIo OKpallly-
BaHUA pacTBopa (KOJUYECTBO pacTBOpa TMAPOOKHUCU HATPUA YUUTHIBA-
OT).

[Ipy cobOniopeHuu Temmeparypbl MPH OTFOHKE HA HEHUTpPAIU3ALUIO
pacxoayercs 1—2 Karnau pactBopa rMAPpOOKHCcH HaTpus. [luneTrkon npu-
0aBIAIOT 5 cM’® OydepHOro pacTsopa 3a BbIYETOM KOJHUUECTBA KareJb
TUIPOOKUCHU HATpUA U UHAUKATODA.

[Torpyxaiot B pacTBop 3JeKTpoAbl U NMPU NepeMelIMBaHUN yepe3 3—
> MHUH B 3aBUCHMOCTH OT COJAEPXKAHUS dTOpa MPOBOAST OTCYET IMOTEH-
1[MaJla B MWIJIMBOJIbTAX B COOTBETCTBUU C UHCTPYKUMEN I10 IKCILIyaTa-
IIMU, NpujaraeMou K npuoopy.

[Tocne kaxjaoro uUaMepeHUs 3JeKTPOAbl MPOMBIBAIOT BOAON (MEHSsA
BOLY) JIO TeX Iop, [oKa NnoTeHUHuag PTOPUAHOIO 3aeKTpola B MPOMBIB-
HOM BOJE HE NOCTUIHET 3HAYE€HUS, PABHOIo MOTEHUMANY €ro B IUCTUJI-
JUPOBAHHOU BOJE.

JlonyckaeTcst OTMBIBKY 3JI€KTpoJa MPOBOAUTDL 10 MoTeHLHana Ha 30—
40 MUJTUBOJBT BbIlLE, YEM MpeanojiaraeMbii IMOTEHLUMAN 3JEKTpoaa B
AHAJTU3UPYEMOM pacTBOpE.

CoaepxaHue dropa onpenesiioT Mo rpaiyupoBOYHOMY IrpauKy.

5.2 Ing mocTpoeHUs rpaayMpoBOYHOro rpapuka B MiaTh CYXUX CTaKa-
HOB BMeCTHMOCTbhIO 50 cMm?® HanusaroT okoso 30 cM’ COOTBETCTBEHHO
CTaHAAPTHLIX pacTtBopoB A, b, B, I, /I, norpyxaior ajexrponbl, 1, Ha-
YUHAsA ¢ MUHUMAJIBbHONW KOHLEHTpALMHU, UIMEPAIOT [MOTEHLHAT B MUJI-
AuBoJibTax. Bo BpeMs M3MepeHUst pacTBOphI NMEPEMEILINUBAIOT MAarHUT-
HOH Mewankoi. [locne xaxiaoro uaMepeHus 371€KTPOAbl MPOCYILLINUBAIOT
(PUAbTPOBAJILHOU OyMaroi.

(7
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OTcyeT nokasaHuil nmpubopa HayMHAOT yepe3d 1—5 MHUH B 3aBHUCHU-
MOCTH OT KOHLeHTpauuu propa. Yem MeHbie ptopa, TEM OOJiblUE Bpe-
MEHM cJieqyeT BBIKIATbH 1O MOMEHTA OTCUETA.

[lo rnmoayyeHHbIM JAaHHBIM Ha TOJAYJIOTapU(PMUUYECKON UAN OOLIYHOM
MUJIJIMMETPOBONH OyMare CTposIT rpalyMpoOBOYHBIN rpaduK, OTKIa[blBasl
Ha ocy abciLucce KoHuedTpauuun $rTopa B MOAb/IM® MU OTPULIATEbHbIM
norapudpmM KoHUeHTpauuu ¢propa cooTBeTcTBEHHO (pF), 2 HA ocu opau-
HAT — COOTBETCTBYIOLIME UM 3HAUYCHUS NMOTEHLMANA B MUJJIMBOJIBTAX.

I'panyupoBOYHbLIN TpadHK MPOBEPSIOT €XEIHEBHO.

6 ObPABOTKA PE3VYJIbTATOB

6.1 Maccosyio gomo ¢propa X, %, BeluncasaoT Mo ¢opmyne

m 19V -V, - 100
X = =000 » (1)

rae m, — KOHLEHTpauus ¢Topa B aHAUTU3UPYEMOM PACTBOpE, HAWEH-
Hasl 1Mo rpaayMpoBOYHOMY rpaduky, MoJib/aM>;

19 — atoMmHas Macca ¢ropa;

V' — BMecTUMOCTb MepHOI KoJObI, CM?>;

V. — oObeM aJIMKBOTHOI 4acTH pacTBopa NMPH U3MEPEHUH C YYETOM

OydepHoro pactBopa (25), cMm?;
V, — 00bEM aNMKBOTHOW YACTM pacTBOpa, B3ATBIA V1A U3MEPEHUS
(20), cm?;

m — Macca HaBeCKHW Npoobl, T.

6.2 PacxoxzaeHus pe3yabTAaTOB MapasjebHbIX onpeneneHuil d (pas-
HOCTL OOJbLIETO U MEHBLIEI0 Pe3ybTAaTOB Iapajijie/ibHbIX OIpeaeie-
HUI) M pe3yabTatoB aHanu3a D (pa3HoCTb OOJBLUEIO U MEHbIUEro pe-
3yJAbTATOB aHAJNM3a) TMPU JNOBEPUTEJIbHOM BeposaTHOCTH P=0,95 He
JOJXKHBI IpeBbIliaTh 3HAYEHHWU aOCOJIOTHLIX HAONYCKAEMbIX pPacxoxie-
HWW, TIpUBeAEeHHbIX B Tabaune 1.

6.3 KoHTpoJIb TOYHOCTU aHaIu3a OCYLIECTBISAIOT C IMOMOILBIO CTaH-
JApTHbIX 00pa3lLoB WM APYTUMU METoaMuN, npenycMoTpeHHbIMU [ OCT
30240.0.

6.4 TlorpeuinocTs pe3yibTaToB aHanusa (MpU LOBEPUTEILHON BEPO-
aTHocTU P =10,95) He mojiKkHa npeBbILLATL Npeaeaa A [Py BbITOJIHEHUHU
yCJAOBUMM 6.2 ¥ TNOJIOXUTENbHBIX PE3YJbTATaX KOHTPOJASE TOYHOCTW aHa-
au3a o 6.3 (tabnuua 1).
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Tabauual
B npoucHTaxX

Maccosasi aons drropa 3 d D
S - ‘ ] ]
1Ot 0,020 mo 0,040 Koy, L 0,004 0,004 | 0,006
Cs. 0,040 » 0,060 0,010 0,010 | 0,015
- . - - S N — |
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