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MEXTOCYIAAPCTBEHHB 1 CTAHIAPT

PEJAKO3EMEJIBHBIE METAJLIIBEL 1 X OKNCH

MeToaR onpefeleAdsa Xa0pa

o TOoCT
Rare-earth metals and their oxides. 23862.36—79

Methods of determination of chlorine

MKC 77.120.99
OKCTY 1709

IHocranosnennem I'ocymapersennoro komurera CCCP no cranaapram ot 19 okradpa 1979 r. Ne 3989 aara sseaenns
YCTAHOBIEHA

01.01.81
Orpannaenne cpoka AEHCTBHS CHATO 10 DPorokony Ne 7—95 MemkrocyJApCTBEHHOI0 COBETA N0 CTAHJAPTHIALNM,
merponorun u ceprudukanun (MTYC 11—-95)

HacTostmii cTaHnapT YCTAHABINBAET TYPOUITAMETPHYIECKHI METO, oTpeneeHns xmnopa (ot 5+ 1072 %
mo 2,5+ 1071 %) B nanTane, HeomnMe, caMapHH, €BPOMHM, TATOIHHNH, INCTIPO3HH, TONLMHH, HITPHH H
HX OKHCAX, TYPOHIUMETPHYECKHH MeTox onpenenenus xiuopa (ot 1+ 1073 % no 5+ 1072 %) ¢ npensapurens-
HOMH OTTOHKOH B PeIKO3eMeIbHBIX METaIaX H HX OKHCAX (KpoMe IIepHd M ero IBYOKHCH) H HolporpadH-
9ecKMil MeToyT omnpeneneHus xinopa (or 2-1073 % nmo 1,0 %) B peKo3eMeNTbHBIX METANIAX U MX OKHCAX
(KpoMe 1epHd H eTo JBYOKHCH).

1. OBOIUE TPEBOBAHMS
1.1. O6mme Tpebopanud K MeTogaM aHamn3a — no I'OCT 23862.0 — 79.
2. TYPBVJINMMETPUUYECKU METO/I OIIPEJIEJIEHUS XJIOPA

MeToa oCHOBAH HA TYPOMIHMETPHICCKOM OTIPeIe e HHH XJI0pa B A30THOKHCITON cpele 1o 30710 XIT0-
puna cepebpa.

2.1. AnnapaTypa, peAKTHBBI H PACTBOPEI

Dorosnekrpokonopumerp GHK-56 win aHanormyHeli npHdop.

baH# BomgHasg.

Tleur MydenabHad ¢ TEPMOPETYIITOPOM, 00ECTIETUBAIOIINM TeMIeparypy mo 500 °C.

CrakaH BMecTHMOCTEIO 100 cm3.

Konbsl MepHBle BMecTHMOCTIO 50 n 1000 cm?.

Crekio 4acosoe.

Dunprp «benag» NN «CHHSS» JICHTA.

Kricnora azotrHas ocoboit unctots 1o TOCT 11125—84 (kyBoBHIi 0CTaTOK): B KOABY YCTAHOBKH NS
MePerOHKH KACIOTH BROTAT 1,2 MM3 a30THOI KHcTOTH. OTTOHAIOT M3 KONGH 1,1 MM KMCTOTH co cKopoc-
TBI0 He Gosee 0,4 nv3/49. YacTh ocTaTKa pa3taBigioT JUCTHLIMPOBAHHON BOIOH B oTHomen|n 1 1 11 1: 19.

Cepebpo azotHOKHCA0e o TOCT 1277—75, X. 4., pacTBOp ¢ KOHIEHTpanne 2 /M.

Harpuii xnopucreiid o 'OCT 4233—77, x. 4.

CraHZapTHBIA pacTBOP X10pa (3aIIaCHOMH), cogepKalmil 1 Mr/cyM? x10pa: HABECKY XJIOPHCTOTO HATPHS
Maccoi 1,648 r, pegBapuTeIbHO MPOKAIEHHOIO JI0 HOCTOSHHOA Macchl pH Temieparype 500 °C, pacrBo-
PSIOT B BOJTE, TIEPEHOCAT B MEPHYIO KONOY BMecTHMOcThIo 1000 cM® 1 MomMBaoOT BOTOM M0 METKH.

WNzaanne ogmuuaibHoe IlepencuyaTka BocnpemieHa

Hzdanue ¢ Hamenenuamu Ne 1, 2, ymaepacdennvimu ¢ anpeae 1985 2., mae 19902 (HYC 785, §—90).
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C.2TOCT 23862.36—79

PacrBop xnopa (pabouwmit), conepskainuii 10 MKr/cym? x10pa, roToBAT B IeHb yIIoTpedaeHus pastas-
TeHWeM CTAHAAPTHOTO (3aMacHOTO) pacTRopa Bojoi B 100 pas.

(HUsmenennas penagmasa, Mam. No 1).

2.2. IlpopefieAne aAAlH3a

2.2.1. HaBecky aHanusupyeMoi npodul Maccoi 0,1 I IIOMeIIaIoT B CTaKaH, CMadMBaloT BOIOM, IIepe-
MenuBaloT 1 nobasnaor 10 ecm? azornoit kucnorsr (1 : 1). CTakaH HAKPLIBAIOT YaCOBBIM CTEKJIOM, CTABAT
Ha KHIAIIYK BOIIHYIO 0aHK H BEIIep:KHBAKOT 15—20 muH. Ilocne pacTBOpeHHSA HABSCKH COLSPKHMOC
CTaKaHa IePEHOCAT B MEPHYIO KOJIGY BMECTHMOCTHIO 50 cM? B pazbaBisIioT Bogoil 1o MeTkH. B caydae, ecnm
mpofa He PAcTBOPACTCHA MOIHOCTBIO, PACTBOP (DHILTPYIOT Yepe3 IVIOTHRIN (WHALTD, IPOMBITEIH a30THOH
KuCa0To# (1 1 1) Z0 OTpHUATENbHOM peaklnu Ha x10pHa-noH. 10 cM® monyd4eHHOro pacTBopa IEepPeHOCHT
B MEPHYIO K016y BMecTHMOCTEIO 50 ca’, moSapnaior 30 cM® asorHof kucaoTw (1 : 19), 3aTeM mo6aBaaioT
2 ¢M® pacTBOpa a3oTHOKHMCIOIO cepebpa H TOBOIAT O0LEM BONOH 10 MeTKH. PacTBop NepeMeNIHBaloT,
BREIMEPKHBAIOT 20 MHH B TEMHOM MECTe, 3aTeM M3MEpPIIOT ONTHYECKYIO IIJOTHOCTH Ha (hOTOSMeKTPOKOIO0-
PHMETPE NPH A, g 367 HM B KIOBETE C TOMIIMHON NOIMOIIAIIIETe CBeT crod 50 MM. B KadecTBe pacTBopa
CPAaBHEHMS TIPHMEHSIOT BOIY.

OIHOBPEMECHHO C aHAMH30M 00pasla depe3 BCEe CTAIHH aHAMM3a MPOBOIAT KOHTPOILHLIH OILIT Ha
peakTuBH. [TomyieHHOE 3HATECHIE ONTHIECKOI IMOTHOCTH BEMUTAIOT H3 3HAYESHHI ONTHISCKOH II0THOC-
TH HCMBITYEMOTO pacTBopa. ONTHdecKad ITIOTHOCTE PACTBOPa KOHTPOILHOIO OIMTEITAa HE TOJCKHA TMPEBLIIIAT
(0,05 B IIPOTHBHOM CIYYae CIEIYeT MMOMEHITh PEaKTHBEL

Maccy xmopa HaxogdT Mo TPATyHPOBOTHOMY TpaHKy.

2.2.2. TlocTpoenAde TPAAYHPOBOTHOTG rpadmKa

B mephbie Koabu BMecTHMOCTEIO 50 ¢v® BBomar 1,0; 2,0; 3,0; 4,0; 5,0 cm? cranmaprroro (paGodero)
pacTBopa xnopa (comepxkartero 10 Mxr/cm? xnopa). B kaxmyio kondy mobasmisior mo 40 cM? azoTHO# kncmo-
ThI, pasGasnennoil 1 : 19, mo 2 cM? pacTBopa a30THOKHMCIIOTO cepebpa M ITOBOIAT IO METKH a30THOM
KHCIOTOM, pasdapneHHoi 1 : 19. PacTBopEI IIepeMelINBaIOT U BLIICPKHBAIOT B TEMHOTE B TedeHHe 20 MHH.
B omny M3 Kond BBOIAT BCS peaKTHBE KPOME XJIopa (HyJIeBoi pacTBop). ONITHYCCKYIO ITIOTHOCTL PACTBOPOR
H3MEPAIOT Ha QOTOZIEKTPOKOIOPHMETPE NPH A, g 367 HM B KIOBETE C TOIIIHHOH IOITIOIAIOWIETO CBET
caog 50 mM. B KadecTBe pacTBopa CpaBHEHHS IPHMEHIKOT BOIY.

3HaveHNE ONTHYCCKOH ITIOTHOCTH KAKIOH TOYKH I'PaIyHPOBOYHOIO rpacdiKa BRIYHCIAIOT KaK CPel-
HeapH(METHISCKHN pe3yIbTaT MATH NAPALICILHLIX H3MEPCHHI.

OnrHYecKad ITIOTHOCTD HY/ISBOTO PAacTBoPa He JOKHA Npepeiuath 0,05, B IpoTHBHOM cIydae MeHS -
10T PeakTHBEL. 3HAUEHIE OIITHIECKON IINIOTHOCTH HYJIEBOTO PACTBOPA BEITHTAIOT M3 3HAYCHHH ONMTHICCKHX
ILIOTHOCTEH CTAaHIapTHEIX PACTBOPOB.

Tlo momyieHHBIM TAHHEIM CTPOAT TPagyHPOBOUHHIN TpadHK, HAHOCT HA OCH OPIMHAT 3HAUCHHE
OITHYCCKOH TUIOTHOCTH PAacTBOPa, a Ha OCH alCIIMCC — MACCY XJIopa B MHIIHUrpaMMax. OTICIbHBIC TOUKH
rpadHKa TIPoBepdIOT HE PeiKe OTJHOTO Pa3a B MECHII.

2.2.1, 2.2.2. (M3menennaa penagmua, Fsm. Ne 1).

2.3. O6padoTEa pe3yasTaATOR

2.3.1. Maccopyio om0 xa0pa (X) B TIPOIEHTAX BETHUCALIOT TT0 (hopMyre

Yo
2y’
[e M — Macca X10pa, HalleHHad 110 IPagyHpoBOYHOMY rpadHKy, MI;
#1; — Macca HaBeCKH aHATH3MPyeMOil MPOBHL, T;
2.3.2. PacxoxIeHHd pe3yibTaroB IBYX NapaUie/bHBIX Olpele e HUiA I Pe3yIbTaToB IBYX AaHAIH30B
HE TOJLKHEI IPEBBIIATE 3HAYE HHUI TOITyCKaEMBIX paCXO}K,I[CHI/Iﬁ, YKa3aHHBIX B Tabn. 1.

Taonuma 1

Maccosag mena xaopa, % HomyckacMoe pacxoxmeHne, %
5.1072 2-1072
2,5-107L 5-1072
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roCT 23862.36—79 C. 3

3. TYPBHJIAMETPHYECKHI METO/I OIIPENEITEHHA
XJTOPA C OTTOHKOU

MeTo ocHOBaH HA TYPOHIMMETPHYECKOM OTIPEAIIeHNH XJT0pa 10 30110 XJI0pHIa cepedpa B a30THO-
KHCTIOM cpejie MOCTe OTTOHKH XJIopa TTHPOTHITPOIH30M.

3.1. AnnapaTypa, peaKkTHBbI H PACTBOpPEI

Veranopka misg nuporunpornmsa no TOCT 23862.32—79.

MDotosaexkTpokomopumeTp DHK-56 min aHATOIHIHEH IPHOGOD.

Tleur MydeabHad ¢ TEPMOPETYIITOPOM, 00ECTIEIUBAIOIINM TeMIIeparypy mo 900 °C.

A30T razoodpaszusit mo TOCT 9293—74 unn kumcmopo razoodpaszrsiit mo TOCT 5583—78.

Kon6er MmepHBIe BMecTHMOCTBIo 50 1 1000 ca?.

Jonoaxu Kpapriessie JmaHOA 70 My 1 mmpuHoiT 10 My, TIpoKaneHHBIE IpH TeMmeparype 1000—1050 °C
B TOKE BOASHOTO Mapa B TeueHune 30—40 MHH.

Kprowok 13 KBaplieRoi MATOUKH JTHAMETPOM 6 MM | JIIHHOH 500 M.

Kricnora azorHas ocoboit unctots 1o TOCT 11125—84 (kyBoBHIi 0CTaTOK): B KOABY YCTAHOBKH NS
MePerOHKH KUCIOTH BBOIAT 1,2 MM° a30THON KHCHOTHL OTTOHSIOT W3 KOJGH 1,1 mM? KHCIIOTH co cKopoc-
ThIO He Gomee 0,4 mv>/4. YacTs ocTaTKa pa3BaBagioT IUCTHIUIMPOBAHHON BOoA B oTHomeHnn 1: 1, 1: 4,
ul:19.

Cepebpo azorHokucnoe o IF'OCT 1277—73, x. 1., 0,2 %-HEIH pacTBOp.

Hatpmit xnopuctaiit mo TOCT 4233—77, x. 1.

CTaHIapTHHI PacTBOP XIopa (3amacHoii), cofepKanmii 1 MT/cM? X10pa: HaBeCKy XJIOPHCTOTO HATPHS
Maccoii 1,648 r, MpoKaneHHOTO N0 MOCTOSHHON Macchl nipu 500 °C, pacTBOPSIOT B BOIE, IEPEBOIAT B
MEPHYI0 KoNby BMecTHMOCTEI0 1000 cM>, TOBOIAT BONOW 10 METKH W MEPEMEITHBANOT.

PacTBop xnopa (pabownii), comepxaimmii 10 MKT/cM? xm10pa, TOTOBAT B IeHb yroTpebneHus pasbas-
TeHWeM 3alacHOro pacTeopa pojoil B 100 pas.

Boma nemoHu30BaHHAs.

(M3menennan peaagnus, Mam. Ne 1).

3.2. TToaroToOBEA K aHAJH3Y

3.2.1. YCTaHOBKY A7 MTUPOTHIPOTH3A TOATATABTHBAIOT, MPOBEPIS HCTIPABHOCT SAEKTPOTIEUH, SMeKT-
POTUTMTKH, M30MLITHNA TOKOBEMYIIIHX MTPOBOTOB, HAMMYIHE 3a3eMIeHHA. BKIIOUYAIOT 3NeKTPOTIUTKY A7 HAa-
I'PEBAHMSA BOIBL B NMapoobpasopareie 10 KHNEHUA. BKIKYAKOT 3IeKTPONeYb HAXKATHEM ITYCKOBOH KHOIIKH.
PerymupytoT mojgaqy asora (MU KHCIIopoda), YCTAHOBHB CKOpocTh 1—2 myswIiphKa B cekyHmy. Bapbotep
MOTPYKAIOT B cTakaH BMecTHMocThio 100 cv?, comepskanmit 10 cv3 a30THOH KHenoTH, paszGasneHHoil 1 : 4.
ITeur Harpesatot mo 600 °C.

3.3. TIpopenenAne aAaH3a

3.3.1. Hasecky aHam3HpyeMoi npobel Maccoil 0,1—1 r (B 3aBUCHMOCTH OT COINEPXKAHHS XJI0pa)
MMOMEIAIOT B KBAPIEBYIO TOJ0UKY POBHEIM CIOEM, CMAYHBAIOT HECKONBKUMHM KATUISMH BOJIHI, TIOMEIAIOT
B TpYOKY IpHOOpA g THPOTHIPOIH3a M OGEICTPO 3aKPHIBAIOT MPodKoiL. TTOBHIIAIOT TeMIIepaTypy MeUH 10
1000—1050 °C u npu T0H TeMIIepaType MPOLOJDKAIOT IIPOLECC MHPOrHapoinia 15—20 MHUH 10 TOCTIDKE-
HUS 00BEMA pacTBopa B MpueMHHAKe 45—47 cvm? (pym aranmse oknceli P39 NpomycKaoT a30T, NpH aHaATH-
3¢ METAUIOB — Kuchaopon). Ilocme 3Toro meds oTKIIOYAIOT, M3BACKAIOT JI0I0YKY. PacTBop H3 IpHCMHHKA
MEpPeBOIST B MepHYI0 Koa0y BMecTHMOcThIo 50 cMm?, mo6aBnsior 2 cM® KOHIIEHTPMPOBAHHOW Aa30THOH
KHCIIOTH, 2 CM> pacTBopa a30THOKHCIOTO cepebpa, ZOBomAT ofbeM BOITOH 0 METKH, NEPEMEINBAT H
OCTaBAAIOT CTOATL 20 MHH B TeMHOM MecTe. Ilo meredennn 20 MHH H3MEPAIOT ONTHYCCKYIO TUIOTHOCTD
HCTILITYEMOTO PAacTBOPA Ha (DOTOBNEKTPOKOIOPUMETPE TIPH A, . d 367 HM B KIOBETE C TOMIHHON MOTMI0-
IIAIONICTo cBeT cod 50 MM. B KadecTBe pacTBopa CpaBHCHHA IPHMCHIIOT Bomy. OTHOBPEMEHHO C aHATHIOM
o0paslia Uepe3 Bce CTATHH aHAH3A TPOBOILAT KOHTPONBHHIE OIHIT HA peakTHBHL. TTonydeHHoe 3HAUECHWE
OINITHIECKOM TIOTHOCTH BHIYMTAIOT M3 3HAYCHUA ONTHUCCKOH TDIOTHOCTH HCHBITYEMOTO pacTBopa. 3Hade-
HHE ONTHYCCKOH INIOTHOCTH PAcTBOpa KOHTPOILHOTO OIEITA HE TOMKHO NMpebrmarh 0,08,

Maccy Xmopa HaXoagaT 1o TPagyHPOBOTHOMY TpachuKy.

3.3.2. IlocTpoeHue TpagyipoBOYHOrO rpadHKa

B MepHBIe Konbe BMecTHMOocTBIO 50 cm? BBOmaT 1,0; 2,0; 3,0; 4,0; 5,0; 6,0; 7,0; 8,0; 9,0 u 10,0 cm?
paBodero pacrsopa xiaopa. B kaknyo konly npummpaioT 1o 40 cm? azorHoil kucinore 1 : 19, mo 2 ov®
pacTBOpPa a30THOKKCIOTO cepebpa, HoBOIAT 00beM IO METKH TOH K€ KUCIOTOH, IIEPEMEIIMBAIOT, OCTABIIA-
K0T cTOSTH 20 MUH B TeMHOTe. B OIHY 13 K0A0 BBOIAT BCE PEaKTHBHI, KPOME pacTBopa Xmopa (Hy/ieBoi
pacTBop). ONTHYCCKYIO IVIOTHOCTD PACTBOPOB M3MEPAIOT Ha (GOTODINEKTPOKONIOPHMETPE IIpH A, d 367 1M
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C. 4 TOCT 23862.36—79

B KIOBETE C TONLIHHON Ioriomamniero ceer ciaod 50 mM. B KadecTBe pacTBopa CpaBHCHHS HCIIONB3YIOT
Bogy. OnTHYeCKAad MIIOTHOCTh HY/ICBOTO PAcTBOPa He TOJDKHA IIpeBHIIATE 0,08, B IpOTHBHOM ClIy4ac McHI-
10T PEAKTHBEL. 3HAYCHIE ONTHICCKOH INIOTHOCTH HYJICBOI'O PACTROPA BRITHATAIOT M3 ITOMYICHHBIX 3HAYCHITH
OITHYCCKHX TTIOTHOCTEH PacTBOPOB.

3HaueHNe ONTHIECKOH IMOTHOCTH KAKION TOUYKH I'PagyHPOBOYHOIO rpadiKa BRIHCISIOT KakK CPel-
Heapn(MeTHISCKIH pe3yIbTaT IIATH NapaiiIiec ILHBIX M3MEPeHHIA.

Tlo momyieHHBIM TAHHEIM CTPOAT TPagyHPOBOUHHIN TpadHK, HAHOCT HA OCH OPIMHAT 3HAUCHHE
OITHYCCKOH TUIOTHOCTH PAacTBOPA, a Ha ocH alCIIMCC — MAaCcCy XJI0pa B MHIIHUrpaMMax. OTICIbHBIC TOUYKH
rpadHKa IIPoBepdIIOT HE PeiKe OTJHOTO Pa3a B MECII.

(M3venennaa peaagnus, Mam. No 1).
3.4. O6padoTEa pe3yasTATOR
3.4.1. Maccosyio gomio xjopa (X) B IPOICHTaX BETHCISIOT Mo hopMyIc

X=-l
10my °
raoc m — sMacca xJjopa, HaWgcHHAA IO I'palyHpOBOYHOMY I‘pa(l)I/IKy, MI,
1,— Macca HaBeCKH aHATN3UPYeMO# MpoOH, T.

3.4.2. PacxoXXIeHHS pe3ylbTaToB IBYX MapalIeIbHEIX ONpeIeleHIi 1 pe3yabTaToB IBYX aHANH30B He
OOCKHBL IPEBHIIATH 3HAYCHHI TOIYCKASMBIX PACXOKICHHAN, YKa3aHHBIX B Ta0MI. 2.

Tadonuma 2

MaccoBag mong xropa, % HoemyckaeMmoe pacxoxmerme, %
1-1073 5-1074
5-1072 1-1072

TIOJISIPOTPAOUYECKAN METO/ OITPEAETEHNA XJIOPA

MeTon 0CHOBaH Ha TOIporpadirieckoM onpeae e HAN X10pa B a30THOKHUCIOM PACTBOPE IPH MOTEH-
[Haie IOIYBONHLL IHKA BOCCTAHOBICHHI HOHOB XIopa 0Kono MEHYC (0,05 B Mo OTHOIIEHHIO K PTYTHOMY
aHoxy. MoHH OepHd TOIKHB OTCYTCTBOBATD.

4.1. AnnapaTypa, peaKTHBbI H PACTBOPBI

TTongporpad nmepemernroro Toka ITTIT-1 wnn I1Y-1 1w aHANOTHYHBIA TIpHOOD.

Hatauk momaporpadMIecKliil ¢ PTYTHRIM KaleIBHBIM 3IeKTPOIOM — KaTomoM M JIOHHOM PTYTHIO —
a"HomoM. CKOpPOCTh IPOTEKaHWA PTYTH oKomo 10 kKarens 3a 15 c.

bang somaHAad.

TTeur MydenabHAS C TEPMOPETYASITOPOM, 0OeCTIeUHBAOIINAM TeMmeparypy 450—500 °C.

Konbsr MepHHEe BMecTIMocThi0 50, 100 1 1000 cM3.

CTaKaHH CTeKSTHHBIE BMECTUMOCTBIO 30 oM.

Crekna 4acoBHIE.

Bona nenonmzopanHad.

Kncmora azorHag ocoboit arcTore 1o I'OCT 11125—84 mwin kicnora asorHag no I'OCT 9336—75, x. .,
JONOAHHTETLHO OTHITIEHHAS OTTOHKOH B KBapIieBoM MpHbope (OTTOHSIOT 2/3 MepBOHATAEHOTO KOJTHIECTRA
KHCJIOTEL; IPAMCHACTCA KYOOBEIH OCTATOK), pasdaBicHHAS 1 : 1.

Kannii asornokucasii no F'OCT 4217—77, X. 4., pacTBop KoHenTpanun 101 r/mv3.

Harpuii xnopucereii no 'OCT 4233—77.

CTaHTapTHHI pacTBOp X7Topa (3amacHoii), comepkammii | Mr/cM® Xmopa, TOTOBAT clemylonuM obpa-
30M: HABECKY XITOPHCTOTO HATPHA Maccoi 1,648 r, mpeapapuTeabHO MTpoKasieHAOro npu 500 °C, pacTBopgioT
B BOJIE, TIEPEBOIAT B MEPHYIO KOJIGY BMecTHMOCTBI0 1000 ¢M3, MOBOIAT BOOOH IO METKH H NEpEMELIHBAIOT.

Pactsop xmopuna, comepskammii 10 MKr/cM? x7mopa, TroTOBAT B IeHb YIIOTpeOneHns pa3bapleHHeM
CTAHIAPTHOTO (3aIlacHOTO) pacTBopa Bomoii B 100 pas.

(M3menennan peaagnus, Mam. Ne 1, 2).

4.2. TIpopenenue aHAIM3a

4.2.1. Omnpeneneane xmopa or 2+ 1073 % 1051072 %

JlBe HaBecKH aHATM3HpPYeMOii IPoGE Mo (0,5 T MOMEIIAT B CTAKAHE BMECTHMOCTBIO 50 cM?, cMaun-
BAKOT BOJOW, B OMHH M3 CTAKAHOB BBOIAT pPacTBOP XIOPHNOB, comepxammii 10 MKr/cM® Xmopumos, c©
TaKUM PAacUeTOM, UTOOBI Macca BBEICHHBIX XJIOPHIOB B 2—3 pa3a MIpeBHIIANA TIPEIIIOIAracMyi0 Maccy
XJIOPDHIOB B aHAIM3UpyeMoi npode. 3areM NoSaBIsor 10 5 cM? a30THOH KHCIOTH, HAKPHIBAKT CTAKAHLI
9acOBEIMH CTCKJIAMH H PACTBOPLIOT HABSCKY MPpH yYMepeHHOM Harpepanuu (40—>50 “C) Ha BomgHOI OaHe.
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TroCT 23862.36—79 C. 5

PacTBOpHl OXIAKIAKT, IIEPEHOCAT B MEPHBIE KONOH BMeCTHMOCTBIO 50 oM3, nobasistior 20 cm3 pa-
CTBOPA A30THOKHCJIOTO KAHA, J0BOZAT 00BEM BOIOH 0 MCTKH H NMEPEMEITHBAKOT.

Pacrsoprl nongporpadupyior B nuamnasone oT mwioc 0,2 o mutye 0,2 B. IoTeHnMan nmuka — 0KoOJIo
MuHYC 0,50 B OTHOCHTETIBHO TOHHOH PTYTH.

ODHOBpPEMEHHO ¢ aHAMH30M NPOOHI MPOBOIAT Uepe3 BCE CTAIHM aHATIN3a KOHTPOMBHBIH OIBIT HA
peaKTHBEL

4.2.2. Onpenenenne xnopa ot 5+ 1072 % 1o 1,0 %

Hapecky aHanm3upyeMoil mpoSe 0,1 T MOMEIAIT B CTAKAH BMECTHMOCTBIO 50 CM°, CMadHBaioT
BOIOH, MOGABIMIOT 5 ¢M® A30THON KHCIOTHL, HAKPHIBAOT CTAKAH YAaCOBEIM CTEKJIOM H PAacTBOPSIOT IIPH
yMmepeHHOM HarpesaHun (40—>50 °C) Ha Bomgmoii Game.

PacTBOp OXTKIAIOT, ITEPEHOCST B MEPHYIO KOTI6Y BMeCTHMOCTBIO S0 e, mobasmsior 20 cM> pacTBO-
pa Kallud a30THOKHCIIOTO, TOBOIAT 00heM BOIOH IO MCTKH, IICPEMCIIHBAIOT.

Pacrsop mongporpadupyior B guanazoHe oT mmoc 0,2 mo muxyc 0,2 B. IToTeHIIHam mMuKa OKOMO
muHyC 0,05 B oTHOCHTETBHO TOHHOMN PTYTH.

ODHOBpPEeMEHHO Uepe3 BCE CTATUH aHAMHM3a MPOBOIST KOHTPOALHEIM OITHIT HA PEAKTHBHL. 3HAUCHHE
BBICOTHI IIMKa BOJBTAMIIEPHOH KPHBOH KOHTPOJIBHOIO OIBITA BRIYHTAIOT M3 3HAYCHHS BHICOTHI ITMKA aHA-
TH3APYEMOH ITPOOEL. AHAMH3 KAKIOH IIPOOH IPOBOIAT H3 IBYX Hapalic/IbHBIX HABECOK.

4.2.3. IlocTpoeHue rpagfyMpoBOYHOrO rpadHKa

B MepHEIE K06 BMecTHMOocTRO 100 em? npunmsator 0; 0,15 0,2; 0,5; 1,0; 1,5; 2,0 cm3 cranmaprHoro
(3armacHOro0) pacTBOpa XIOPHAOR, uTo cooTkeTcTRyeT 0; 0,1; 0,2; 0,5; 1,0; 1,5; m 2,0 Mr x710pa. 3ateM 100aB-
aror 10 cm® pacTBopa asorHo# Kucaotwl (1 : 1) 1 40 cM? pacTBOpa a30THOKHCIIONO Kalus, JOBOIAT 00heM
BOHOI TO METKH, TIEPEMEIMBAIOT H HOMIPOrpadhHpyYIOT MOMVIEHHBIE PACTBOPHI, KaK OIMHCAHO B 1L 4.2.1.
CTpoAT IpalyipoBOYHEI rpadyK, HAHOCS HA OCh abCIMce KOJIMYECTBO XIOPHIOB B MUKpOrpaMMax B 1 cm?
PacTBOpPA, 4 HA OCh OPIHHAT — COOTBETCTBYIOIIHE 3HAYEHHST BRICOT ITHKOB BOJILTAMIIEPHEIX KPHUBHIX PACTBO-
POB XJIOPHIOB MHHYC 3HAYCHHE BHICOTH BOJIHEL HYJICBOTO pacTBOpa.

(M3menennan pepaknus, Vsm. Ne 1, 2).

4.3. OopadoTEa pe3yaLTaToB

4.3.1. ITo Meromy moGaBok (s MaccoBoH momH xiopa oT 2+ 1073 % mo 5+ 1072 %) mMaccoByio TOM0
xmopa (X) B TIPOIEHTAX BEMTHCIASIOT 10 (hopmyie

v (Hy = Hy)-m-100
(Hn _Hn)'ml

tie H, H,, H, — BHICOTH NMHKOB BOJBTAMIIEPHEIX KPUBHIX TIPOOH, TTPOSH! ¢ TOGABKOH M KOHTPONBHOTO
OIIBITA COOTBETCTBEHHO, CM;
M — Macca XIOPHIOB, BBEJEHHBIX B WCIIBITYEMBIH PACTBOP, MT;
) — Macca HaBECKH aHaIM3UPYEMOH IIPOGEHI, T;
4.3.2. Tlo MeTOTy rpagyMpoBOIHOTO TpadmKa (U1 MaccoBoii momu xmopa 5+ 1072 — 1 %) maccoByio
oo ximopa (X) B MPONCHTAX BHEYHUCIAIOT 0 (hopMyIc

X =293
i

2

e »m — Macca XJI0PHAA B HCIBITYEMOM PAcTBOpPE, HAHIeHHAd Mo rpadHKy, MKT;
1M, — Macca HABCCKH aHATH3HPYSMOH IPOOHL, T;
4.3.3. PacxoxgeHHs pe3yabTATOB ITBYX MAPAIEIBHEIX OIIpeaeIeHUA M pe3ylbTaToB IBYX aHAIH30B
HE JTOJDKHEI IPEBLILATL 3HAYSHHWH JTOIIYCKAaeMbIX PACXOXKICHUH, yKa3aHHBIX B Tadm. 3.
Tadonuma 3

Maccosas mons xiopa, % HomyckaeMmoe pacxoxnmerme, %
2.10-3 g-1074
1-1072 3-1073
5.10°2 1,4-1072
741072 2-1072
4- 1071 8-1072
1,0 2-107!
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T'OCT 23862.0—79
T'OCT 23862.1—79

TOCT 23862.2—79

I'OCT 23862.3—79

T'OCT 23862.4—79

T'OCT 23862.5—79

I'OCT 23862.6—79
I'OCT 23862.7—79

T'OCT 23862.8—79
T'OCT 23862.9—79

T'OCT 23862.10—79

I'oCT 23862.11—79
I'OCT 23862.12—79

T'OCT 23862.13—79

I'OCT 23862.14—79
I'OCT 23862.15—79

T'OCT 23862.16—79
I'OCT 23862.17—79

T'OCT 23862.18—79

I'OCT 23862.19—79
I'OCT 23862.20—79
I'OCT 23862.21—79

T'OCT 23862.22—79
T'OCT 23862.23—79
T'OCT 23862.24—79
I'OCT 23862.25—79
T'OCT 23862.26—79
I'OCT 23862.27—79
I'oCT 23862.28—79
I'OCT 23862.29—79
T'OCT 23862.30—79
I'OCT 23862.31—79
T'OCT 23862.32—79
I'OCT 23862.33—79
T'OCT 23862.34—79
I'OCT 23862.35—79

I'OCT 23862.36—79

COAEPXAHHE

PenkosemensHble MeTaiel 1 HX okucH. Odmue TpeboBaHN K METONAM AHATN3A .
PenkozeMenbHBIE METAITHL K MX OKUCH. CHEKTPAaTbHBI METOA, ONpEAeTeH A anMeceH
OKHCEH penKo3eMenbHBIX AMEMEHTOB
PeakosemenbHbIe METATUTHL U 11X OKHCH. [IpaMoi cnekTpansHbIii METO OTipeeneH s pH-
MeCell OKUCEH perlKo3eMeNbHbIX AIEMEHTOR
Camapufl, epponufl, ragonuHuii, Tepbuil, romemuil, spOult, Tviui, wrTepOuii, moTe-
il ¥ v okuicr. CHeKTpanbHbI METOn OTIpeneneHis IpumMeceil okucell penko3eMenbHbIX
QIEMEHTOB . . .t v vt ot vt e e e e e e e e e e e e e e e
PenkozeMenbHbIe METATUTBL B WX OKWCH. CHEKTPAaTbHBI METON ONpencieHus BAHAMA,
¥enmesa, KobansTa, KPeMHHUA, MAPTaHIE, MeA, HUKENHA, CBUHIIA, THTAHA, XpPOMa.
JlanTan, nepwii, eBponwii, TaqOMWHWN, TOTENW, ATTPHIA 1 X OKWCH. CHeKTPaTbHBIN
METO/ OTpeneneHnsl BAHAANS, Keae3a, Kanbilns, KobanpTa, KPeMHWA, MAarHus, MAapran-
11a, Meau, HAKETs, CBUHIIA, THTAHA, XPOMA, [THHKA W [TUPKOHUS .
PenkosemMenpable METAUTHL M X OKHCH. MeTOObl onpeaeneHiist HATPIs, KAl i KEU'[BI_[I/I}I
PenkosemMenpHble METAINEL M MX OKWMCH. XIMIKO-CIEKTPANBHBIE METOALI OIIPEICIIeH T
MpiMece OKHCEH peaKo3eMeENLHEX AEMEHTOB
JlanTtan, uepwit, NTTEpOMii, TOTEIN, UTTPHI H X OKHCH. XHMHKo—cneKTpaﬂLHHI?I Me-
TOI OTIpeneIe Hid rpuMecel OKMCeN penKo3eMe bHE TIEMEHTOE . .
Heomum, ragoniHmii, TepGuil, ANCIPO3HI, TOIBMIN, 3pOHIl, TYIHA ¥ HX OKWCH. XI/IMI/I—
KO-CHEeKTPANLHEI MeTON OTipefeleH s mpumMeceii okuceldl penKo3eMebHbIX JEMEHTOB
PenkoseMENbHBIE METAITBL M HX OKUCH. XUMHKO-CTIEKTPATLHBIE METOBl ONpeacTe I
npuMecel! Baranys, Bonbdpama, Kenesa, Kodanbra, MapraHiia, Menr, MOnHGIeHa, Hil-
KeJts, HUOOWS,, CBUHTIA, TAHTANA, THTAHA W XPOMA.
Penko3emMenbHbIe METATUTEL H MX OKUCH. XHMIKO-CIEKTPATLHBI METO ONipeHene HItd TIpi-
Mecel BaHamis, Kene3a, KoGansTa, MAPTAATIA, MENW, HUKETS .
Ilepyii 1 ero HBYOKWCH. XUMMKO-CIEKTPANLHENT MeTON onpez[enel{rm Kenesa, K06anma
MAPTAHIIA, MEAM ¥ HUKETH
Jlantan, HeopuM, ragonuHuil, Arcoposnii, wTTpuf U Mx okucu. Meton onpenenermis
npuMeceil oKucell npaseoquMa, HeoANMa, CAMapWs, eBPONU, TaI0THHIA, TePOH, AUC-
TIpO3KsL
JlanTaH, rafonuHUA, UTTPpHHA 1 UX okKucH. MeToa onpeaeneHHs IpuMecei oKucei Heoan-
MA, CAMAPISL, €BPOTIHS 1 3pOist
Hrrpuit w ero okuick. Meton omnpenencHis nprMeceil okucell npaszeognma, HEOONMA,
CaMaprsi, eBpOIINs, TEPOIST, AVCIIPO3LS, TONBMASL, IPOLSL, TYIIU M UTTepOIs .
PenkosemenbHble METATUTHL W X OKVCH. MeTon onpeaene s Iepus W Tepous . .
IIpazeonum u ero oxuce. Meton onpeneneHIs IpHMecell OKUCeEN peqKo3eMeTbLHBIX 3IIe-
MEHTOB .« v vt v i e i e e e e e e e e e e e e e e e e e e e
Heomum, ragonuHuii u mx okucH. MeTof ompefeneHus MpuMecei OKHuceli pefKo3eMeTb-
HBXWIEMEHTOB . .« & ¢ v v v v i e i e e e e e e e e e e e e e e e e
Pepkosemenbrbie METAITHL U #X OKUCH. MeTop orpeneneris THTAHA .
Penkosemerbabie METAITLL M X OKHCH. MeTon onpenenenis sananist . .
Jlantan, camapuil, epponiii, ragonuAnil, THCHPO3Nil, Tynul, HTTepOuil, UTTPHHE U WX
oxvicy. MeTton onpeneneHs XxpomMa
TIpaszeonum, aeonwum, TepOuii, romeMuil, 3pouit u nx okuck. MeTon onpeneneHua XpoMa.
PenkoseMenbHble METATUTHL M WX OKVICH. VIETOMBI OTIpeeneH s MApranTa
PenkosemenbHble METAIUTEL M WX OKHCH. MeTonbl onpenene Hud Kene3a i Mean .
PeakosemenbHple METATITHL W #X OKVCH. MeTopl onipeneneHns KoOaIbTa W HUKETd .
PepkoseMenbHble METATUTHL M WX OKWCH. MeTOmbl OTpenenen s HIKes .
Penkosemenbabie MeTANTL ¥ X oKicH. MeTton onpenene s HiHoous . .
PenkosemMenpHbie METAITHL 1 11X OKHCH. MeTox onpeneine s MoIubnieHa i Bonb@paMa .
Pepkosemenbrbie MeTaUTHL U X OK¥icH. Meron onpeneneHins Moienena .
PenxoseMenbHbIe METAIUTH W X OKUCH. MeTon onpeneneHus TanTana . . . .
Penkosemensabie METAUTH I MX OKTICH. MeTonsl orpenene st TOpis i HpaBCOI[HMa .
PeaxosemenbHbIe METATUTHL M MX OKUCH. MeTonsl onpeneneHud ropa . . .
PenkozemenpAbie METAITHL M WX OKKCH. MeTos onperenenns KpeMHus .
PepkozemenbHbie MeTauTel M iX oKUCH. Meton onpenenenud docdopa . .
PenkosemenpHbie MeTAUIEL 1 #X OKHCH. MeToabl onpeneneHst cepsl, IHKA, I_T,CpI/IH u
EBPOTTHS
Pepkosemensabie MeTanTel 1 X OKHUCH. Metoner onpeneneHis xopa .
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