Cpymna B59

MEXTOCYIZTAPCTBEHHUB CTAHJIAPT
BPOH3HI OJIOBAHHBIE
roCT
Mertonm onpeneieHus CypbMbI 1953.10—79

Tin bronze. Methods for the determination of stibium

OKCTVY 1709

Hara seenenna  01.01.81

Hacrosiiuii ctTaHaapT yCTaHABIMBAECT 3KCTPAKLIMOHHO-(POTOMETPUIECKUIT METO, ONPEACACHUS CYPEMBI
¢ kpucTaUTHUeCKuM (buoneToBeM (0T 0,001 % o 0,6 %), IKCTPaKIMOHHO-(GOTOMETPHYECKHI METOJ, OIpe-
JENIEHUsT CYphbMbl ¢ OpWUTMAHTOBEIM 3esieHbiM (0T 0,2 % no 0,6 %) u aTOMHO-aGCOPOILMOHHEII METOL
onpeneneHust cypembl (ot 0,001 % 1o 0,05 % w ot 0,05 % 1o 0,6 %) B onossiiubx 6ponsax o F'OCT 614
u T'OCT 613.

Cranpapt momHocTEIo cooTBeTcTBYeT CT COB 1542—79.

(A3menennas penakmusa, W3m. Ne 1, 2).

1. OBIIIUE TPEBOBAHUA

1.1. O6mme TtpeboBanusa kK MeromaM aHamm3a — o I'OCT 25086 ¢ momomuenueM mo 1. 1.1
T'OCT 1953.1.
(A3menennas penakuous, M3m. Ne 1, 2).

2. DKCTPAKIIMOHHO-®OTOMETPHYECKHA METOJ{ OINPEJIEJEHNSA CYPBMBI
C KPUCTANTMYECKUM ®HUOJIETOBBIM (ot 0,001 % no 0,6 %)

21. CYIIHOCTh M€TOIA

Merton BKIOYAET BBIAEIEHUE CYPBMBI C OCAXACHHUEM €€ ¢ OMIOBIHHOM KHUCIOTOM, HJTH C THAPATHPOBAH-
HOWM IBYOKHCHIO MApraHLa, SKCTPAKIMIO ISTHBAJICHTHOMH CYPBMBI TOJNYOJIOM B BHIIE TEKCAXJIOpOCTHOATA
KPHCTAUTHYECKOTO (PHONIETOBOTO H M3MEPEHHE ONTHYECKOM TUIOTHOCTH 3KCTPAKTA.

22. AnmapaTypa, PEakKTHBB M PacTBODPH

DoTO2MEKTPOKOTIOPUMETP MM CITEKTPOPOTOMETP.

Llepuii (IV) ceprokucimiii, pactsop 0,4 r/aM3 B 0,25 MONb/IM> CEPHOM KHCIIOTE.,

Kanmit mapranuosokucisii mo FOCT 20490, pacrsop 10 r/am3.

TuapokcwiaMuH conssHokucabiit mo FOCT 5456, pactsop 1 r/oM3.

Mapranen ceproxucaeiii mo FOCT 435, pactsop 10 r/oam3.

Kucnora asotHas mo I'OCT 4461 u pas6asnennas 1:1 u 1:100.

Kucnora consnas mo 'OCT 3118 u paz6asnennas 7:3 u 1:1.

Kucnora ceprag no FOCT 4204 u pas6asnennas 1:1 u 0,25 Monb/aM3 pacTBop.

Ammuak Bogusiit mo F'OCT 3760.

Onoeo asyxaopuctoe mo HJI, pactsop 100 r/aM> B COMsIHOM KHCIOTE, pa30aBiaeHHOi 1:1.

Harpwii asotucrokuchsiii mo FOCT 4197, pactsop 100 r/am>.

H3aanne opHumaNbHOE IlepeneyaTka BoCHpemeHa
*
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MoueBuna o I'OCT 6691, HachIIEHHBIH PACTBOP; TOTOBAT CieayowmuM oopasoM: 100 r MOYeBUHEI
pactBopsioT B 100 cM3 ropstaeit Bogp.

Kpucrammmdaeckuit GUONETOBBII, pacTBOp 2 1/aM>.

Tonyon mo T'OCT 5789.

Hartpwuii ceprokucsiii 6e3ponubiii mo FTOCT 4166.

Cypema o I'OCT 1089, mapku Cy0 nmm Cy00.

CraHgapTHbIE pacTBOPEI CYphMbL. PacTBOp A; roToBST Ciieayiommm oopazom: 0,1 T CypbMbl paCTBOPSIIOT
npu HarpeBaHuM B 50 cM? KOHLEHTPUPOBAHHOM CEPHOI KUCIOTHL. PacTBOp MEPEHOCAT B MEPHYIO KOOy
BMeCTUMOCTBIO 1 IM3, mo6apmsioT 175 cM? cepHOI KMCIOTHI, pa30aBaeHHOM 1:1, OXTaXIA0T, AOMUBAIOT
BOIOW IO METKU U IEPEMELLIUBAIOT.

1 cm? pactBOpa A comepxur 0,0001 T cypbMBIL.

PactBop B; rotosaT caeayiommum obpasom: 10 cm3 pacTBopa A MOMEIIAIOT B MEPHYIO KOJIOY BMECTHMO-
cTh10 100 cM3, mobasstior 70 cM? KOHLIEHTPUPOBAHHOM COMSHOM KUCIIOTHI, Pa30aBJIsioT 0 METKH BOION U
TIepeMEIIIMBAIOT.

1 em? pactBopa B conepxut 0,00001 T cypbMBL.

AmMMonwmii azotHoKuCbH o TOCT 22867.

IIpoMBIBHAS XUIKOCTh; TOTOBAT CienylommmM oopa3oM: 10 T a30THOKMCIOTO aMMOHHSI PaCTBOPSIOT B
200 cm3 Bogpl ¢ mobapiaeHNEM 10 CM> KOHLIEHTPHPOBAHHOM A30THOM KUCJIOTHL M Pa30aBisiioT BOoi 10 1 M3,

23. IpoBeneHnue aHanmaa

2.3.1. HaBecKy 6pOH3bl (CM. TAONMILy) MOMEINAIOT B CTAKAH BMECTHMOCTBIO 250 cM3, 106aBisIoT
5—10 cM? a30THOI KHMCIOTEL, pa30aBiaeHHOI 1:1, HAKPHIBAIOT YACOBBIM CTEKJIOM M PACTBOPSIOT IPH HATPEBA-
HUN.

Maccosas pons Macca O6bem O6BEM ATHKBOTHOI Hasecka, coorser-
cypeMH, % HaBeCKH, T pacTBOpa mnocie qacTH, oM’ CTBYIOLLIAS AJIMKBOT-
pasbasnenus, cm? ’ HOM 9acTH , T
Ot 0,001 mo 0,005 0,5 10 Bech pacTBOp 0,50
Cs. 0,005 » 0,025 0,5 25 5 0,10
» 0,025 » 0,1 0,5 100 5 0,025
» 0,1 » 0,25 0,2 250 10 0,008
» 0,25 » 0,6 0,2 250 5 0,004

PacTBOp OX/aXIAI0T, 9aCOBOE CTEKJIO OIMOJIACKUBAIOT BOAOM, N0GABAAIOT Booy 10 oObeMa 50 cm3,
MPUOABJISIOT HEOOJBIIOE KOJTHUECTBO (DHIBTPOOYMAXKHOM MAcChl H OCTABJISAIOT HAa 1—2 4.

Ocanok oThUWIETPOBEIBAIOT HA IJIOTHEI (HIBTP, TPOMBIBAs CTaKaH H 0canok 10—12 pa3 npoMBIBHO#
XUIKOCTBIO.

OWIBLTP C OCAOKOM IEPEHOCAT B CTAKAH, B KOTOPOM TMPOMU3BOIWIOCH OCAXKACHHE, MPHOABISIOT
10—15 cM® KOHIIEHTPUPOBAHHOM CepHOM KUCTOTH, 20—25 ¢M3 KOHUEHTPUPOBAHHOM a30THOMH KHUCJIOTHI H
YIIAPUBAIOT PaCTBOP IO Havasia BBIIEICHUS GEIOT0 AkIMa CepHOi KMCIOThL. Ecnu pacTBop okpalleH, 1o6apis-
10T emie 5—10 cM? KOHLIEHTPUPOBAHHOI A30THOM KMCJIOTH M TOBTOPSIOT BhIMapuBaHKe. CTakaH OXJIaXIaloT,
CTEHKU CTaKaHa OITOJIACKUBAIOT BOIOM U YIIAPUBAIOT OO MOJIYYSHUS BIAXHBIX cojieit. [Tocne oxmaxneHus K
OCTaTKy JOBGABISIOT 7 CM? COMTHOM KUCTOTHI, pa30aBacHHOM 7:3, U HAarpeBaloT A0 pacTBOpeHMs. PacTtsop
MEPEHOCAT B JCTUTENBHYIO BOPOHKY BMECTUMOCTEIO 100—150 cM3, omonacKuBaioT crakaH 3 cM3? congaHoi
KUCJIOTEI, pazbasnenHoii 7:3. IIpu maccoBoii nome cypsMel cBeite 0,005 % pacTBOp MEPEHOCAT B COOTBETCTBY-
OIIYI0 MEPHYIO KOJIOY (CM. TabmMily) M pa3basiIsSioT 4O METKU COJISTHOM KUCJIOTOM, pa30aBieHHoi 7:3. B atom
ClIy4ae OTOMPAIOT AIMKBOTHYIO 4acTh PAaCTBOPA B AEIMTEIbHYIO BOPOHKY BMECTUMOCTEIO 100—150 cv® u
IOJIMBAIOT COMAHOM KUCIIOTOM, pas6asneHHoi 7:3, 1o 10 cM3, no6aBnsaior 1—2 Kammm pacTBoOpa ABYXJIOPHC-
TOTO 0JI0BA IO 00E€CLBEUMBAHUS PACTBOPA, MEPEMEIIMBAIOT M OCTAB/ISIIOT Ha 1 MMH. B 1eMTENBHYI0 BODOHKY
I00aBIAIoT 1 M3 pacTBOPa a30THCTOKUCIIOTO HATPHS, BOPOHKY 3aKpHIBAIOT MPOOKOIT M BCTPSXMBAIOT 2 MMH.

Yepes 2 MuH 106aBas10T 1 cM? pacTBOpa MOUEBMHEI M ItepeMeruBaioT 30 ¢. 3atem po6asisior 70 cm3
BoIEI, 10 Kamess pacTBOpa KPHCTALIMYECKOTO (PHOETOBOTO U IepeMemBaoT. Jo6apusior 25 ¢M? Tonmyona u
9KCTparupyior B Teuerue 1 mun. ITo apyromy BapuaHTy HOGaBIsioT K 10 ¢M3 CONSHOKHMCIOTO pacTBOpa B
JemTebHOM BopoHKe 0,5 cM? pactBopa uepust (IV), mepememBaroT, yepes 1 MuH no6asmsior 1 cm® pacTBopa
CONMSTHOKHUCIIOTO THAPOKCHIAMHHA, MEePeMELINBAIOT U, CIycTa 1 MuH, gobapmtior 60 cm® Boasl. PactBop
MEPEMELINBAIOT, MPUOABITOT 50 cM Tosyona, 10 Kaneas pacTBOpa KpUCTA/UIMYECKOTO (PUOTETOBOIO M SKCT-
parupyiot 1 MuH.
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T'OCT 1953.10—79 C.3

Iocne pasnenenus dha3 HIKHWIA BOXHBIHM CJIOM OTOPACHIBAIOT, 3 OPraHUYECKUI CIIOH MEepeNuBaloT B
CYXO¥i CTaKaH BMECTHMOCTBIO 50 cM3, comepxammii 0,3—0,5 r 6e3BOAHOrO CEPHOKMCIIOTO HATPUSL.

H3MepsioT ONTHYECKYIO IUIOTHOCTD 9KCTPAKTa HAa (POTOIEKTPOKOJOPUMETPE C KPACHBIM CBETO(MDMIIBT-
POM B KIOBETE C TOJMLIMHOMN MOMIOIIAIOLLETO CJIOS 2 CM MM Ha criekTpodoTomerpe mpu 610 HM B KioBeTE C
TOJIIMHOM MOTOLLAIOLIETO ¢iost 1 cM. PacTBOpoM cpaBHEHUS CITYXUT BOAA.

IIpuMeyaHue. BToM ciyyae, ecnm aHamu3 He OyIeT 3aKOHYEH B TEUEHUE THS, OH MOXET OBITh MpEpBaH
MOCJC YIApUBaHUS PAacTBOPA ¢ CEPHOM KHCIIOTOM.

2.1—-2.3.1. (A3meHeHHas penaxuus, Mzm. Ne 1).

2.3.1a. IIpu ocaxxneHHM CypbMBI Ha THAPOOKHMCH MAapraHiia HaBECKY OPOH3HI (CM. TA0IHILY) TTIOMEIIAIOT B
CTaKaH BMECTUMOCTBIO 250 c¢M3 M pacTBOpIoT B 5—10 cM? a30THOM KMCIOTHI, pa36aBieHHoi 1:1, nmpu
HarpeBanuu. [Tocsne pacTBopeHns pacTsop pasdasmsior Bonoii 10 100 cm3. TTonydeHHBII pacTBOp HEHTpaIU3y-
0T aMMHMAKOM [0 MOSBJCHHS OCaJKa THIAPOOKHUCH MEIH, He HCYe3alollieii BO BpeMs nepeMellMBaHH
(pH 3 1o yHMBepcaNIbHOI MHAMKATOPHO#M Gymare), H0GABISIOT MUIETKOI 0,5 CM? a30THOM KHCIIOTBI, pa36aB-
neHHol 1:1, 1 ¢cM? pacTBOpa MapraHIOBOKHMCIOTO KajdMd M PACTBOP HAIPEBalOT MOYTH A0 KUMEHUA. 3aTeM
JNOOABJSIOT 5 CM> PacTBOpa CEPHOKMCIOTO MApraHIA M KHMILITAT 2 MHH (TP MAaccOBOH J0Jie MApraHla B
ciaBe Goniee 2 %, pacTBOp CEPHOKHCIIOrO MapraHiia He mo0aBisaioT). PacTBop oOCTaBisioT Ha 1 4 mpu
30—40 °C, mocsie 4ero BHIICIMBIIMICS OCAanOK OT(HIBTPOBHIBAIOT HA IUIOTHBIN (GHIBTP M MPOMEIBAIOT
4—5 pa3 ropaueit a30THOM KUCHOTOM, pasdasnenHoi 1:100. OUABTP ¢ 0CAAKOM MOMEIIAIOT B CTAKaH, B
KOTOPOM MPOH3BOAMWIOCE OCAXAEHHUE, N06aBsioT 10—15 cM? cepHO# KMCIOTE, 20—25 ¢M? a30THOIM KMCTIOTHI
M BBIMTAPHBAIOT PACTBOP O TYCTOTO OEIOT0 BIMA CEPHOM KUCIOTEL. EC/IM OCTAaBILIMICSA pacTBOP OKpAaIlicH,
n06GaBnAIoT elie 5—10 ¢cM3 a30THOM KMCTIOTHI M MOBTOPSIOT Bhinapusanue. IT0c/e OXJIAKIEHHS CTEHKU CTAKAHA
OIOIACKUBAIOT BOMO# M YITAPHUBAIOT PACTBOP JIO TMOMYYCHHS BIAKHBIX COJICH, ajiee MOCTYIAIOT, KaK YKa3aHO
B 2.3.1.

(Bsenen nonosmmreapno, Uzm. Ne 1)

2.3.2. Hocmpoenue 2padyupoeourozo spaguia

B nemTenbHBIE BOPOHKHM BMECTMMOCTHBIO 110 150 cm3 BBOmAT: 0; 0,5; 1,0; 1,5; 2,0 M 2,5 cm3 pactBopa b
CYPBMBI U JOJMBAIOT COJMSIHOM KUCIIOTOM, pas6asieHHoM 7:3, 1o 10 cM3, nobasnsior 1—2 Karmm pacTBopa
JIBYXJIOPHUCTOTO 0JIOBA, TIEPEMELIMBAIOT U OCTABIAIOT Ha 1 MuH. 3ateM g06aBasioT 1 cM? pacTBOpa a30THCTO-
KHCJIOTO HATPHS U Jajiee TMOCTYIAIOT, KaK yKa3aHo B 1I. 2.3.1.

24. O6paboTKa pe3yabTaTOB

2.4.1. MaccoByio 1omo CypbMEI (X) B IIPOLIEHTAX BEIYMCIISIOT IO (hOpMYyIIe

X = m ”}00 ,
I7ie M, — Macca CypbMBl, HalIeHHAas 110 rpagfyupOBOYHOMY IrpaduKy, T;
m — Macca HaBeCKH OpOH3bI, COOTBETCTBYIOILAS ATUKBOTHOM YaCTH PacTBOpA, T.

2.4.2. PacxoxXIoeHMs pe3yJIbTaToOB MMapajuie/ibHBIX OMIPEAETCHUN He TOJDKHEI MPEBHIILIATh 3HAYCHUH 10~

ITyCKAEMBIX PACXOXICHMUIA (d — TOKa3are/ib CXONMMOCTH MPH # = 3), yKa3aHHBIX B Ta0. 1.

Taonuma 1

MaccoBag aona cypbMel, % d, % D, % MaccoBas nons cypbeMel, % d, % D, %
Ot 0,001 mo 0,005 BKIIOY. 0,0005 0,0007 Or 0,05 oo 0,10 Bxmou. 0,010 0,01
Cs. 0,005 » 0,01 » 0,001 0,001 Cs. 0,10 » 020 » 0,020 0,03

» 0,01 » 0,025 » 0,002 0,003 » 0,20 » 0,60 » 0,030 0,04

» 0,025 » 0,05 » 0,004 0,006

(A3menennas penakums, M3m. Ne 2).

2.4.3. PacxoxnmeHUs pe3y/NbTaTOB aHAIM3a, TTOyYEHHBIX B JBYX Pa3IMUHBIX JIAGOPATOPUSIX, WIM IBYX
Pe3yJILTaTOB, MOJYYEHHBIX B OMHOI 1a00paTOpUM, HO NMPH Pa3IMYHBIX yCaoBUsX (D — moKasaTeib BOCIIPOH3-
BOAMMOCTH ), HE IOJDKHBI MPEBBILLIATH 3HAYEHWI, YKa3aHHBIX B Ta0. 1.

2.4.4. KOHTPOIb TOYHOCTH PE3YIETATOB aHAIM3a MPOBOIT 1o ['ocynapcTBEHHBIM CTaHAAPTHBIM 0Opa3-
1IaM OJIOBSTHHBIX OpOH3, BHOBB YTBepXaeHHbIM 110 'OCT 8.315, uim MeTomoM 100aBOK HIIH COMOCTABIEHUEM
Pe3yIBTATOB, MOJIYUYeHHBIX aTOMHO-a0COPOIIMOHHBIM METOIOM, B cooTBeTcTBHM ¢ T'OCT 25086.

2.4.3, 2.4.4. (Beenennl JonoauuTe bHo, M3m. Ne 2).
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3. DKCTPAKIIMOHHO-®OTOMETPUYECKWA METO/ OITPEJAEJIEHASA CYPHMBI
C BPUJILIMAHTOBBIM 3EJIEHBIM (ot 0,2 % mo 0,6 %)

31. CymHOCTh METOLA

Metonm 0CHOBaH Ha 3KCTPAKILIMHU TOJYOJOM OKPAaIlleHHOTO B CMHE-3€JICHBIN LBET reKcaxaopocTubara
OPWUIHAHTOBOIO 3€JIEHOI0 M M3MEPEHUH ONTHYCCKOM IUIOTHOCTH YKCTPAaKTa. MeTOM MO3BOJISET ONPENEIISATh
CypeMy Ha (POHE BCeX KOMITOHEHTOB OpOH3bI 0€3 UX MPEABAPUTEIBHOIO OTACICHMUS.

32. AnmapaTtypa, PEakKTHUBH U PacCTBOPH

DOTOIIEKTPOKOIOPHUMETP MM CIIEKTPODOTOMETP.

Kucsora azotras mo T'OCT 4461.

Kucnora constras mo 'OCT 3118, pas6asnennas 3:1 u 1:1.

Kucnora cepras mo T'OCT 4204 u pa3bapnennast 1:5.

CMeCh KHMCJIOT; TOTOBAT CIEAYIOIIMM 00pa3oM: CMEIIHUBAIOT TP YaCTH KOHLIEHTPUPOBAHHOM CEPHOM U
OIHY YaCTh KOHLICHTPUPOBAaHHOM a30THOM KUCIOT.

Onoso asyxiopucToe mo HJI, cBexXenpuroTosieHHblii pactsop, 100 r/nM? B COMAHOM KMCIOTE, pa3bas-
nieHHow 1:1.

Hartpwuii azotucrokucisiii mo TOCT 4197, pacteop 100 r/om3.

Mouesuna mo I'OCT 6691, HachIIIIEHHBIH PaCTBOP; TOTOBAT ciaeaylommM o6pasom: 100 r MOueBHHEI
pacTBopsioT B 100 cM? ropstaeii BOZEL

Harpmii ceproxuchsiit 6e3Bonnsrii mo 'OCT 4166.

BpunIManTOBEI 3€ICHEIH, PACTBOP 2 I/IM> B BOIE.

Tomyon mo T'OCT 5789.

Cypbma o 'OCT 1089, mapku Cy0 wmu Cy00.

Cra"mapTHBIE PaCTBOPEI CYPBMBL. PacTBOp A; roToBAT ciiemytomM obpasoM: 0,05 T CypsMEI paCTBOPSIOT
NPH HATPEBAHKH B 25 CM> KOHIIEHTPHPOBAHHOM CEPHOI KMCIIOTEL PacTBOp 0XIaXIaloT, HEPEHOCAT B MEPHYIO
KO0y BMECTUMOCThIO 500 M3, JOMMBAIOT IO METKHU CEPHOI KUCIOTOM, pa3baBieHHOi 1:5, M nepemeinmnBa-
10T.

1 cm? pactBopa A conepxur 00,0001 T cyppMEL

PactBop B; rotoBar caeayommm oopasom: 10 cM> pacTBopa A MepeHOCAT B MEPHYIO KOJIOY BMECTH-
MocTeio 100 cM3, JOMMBAIOT IO METKU COJITHOM KICTIOTOIL, pazbasierHoit 3:1, u nepemeiunsaior. Pacteop B
TOTOBAT B A€Hb IIPUMEHCHHS.

1 em? pactBopa B conmepsxur 0,00001 T cypbMEL.

33. IIpoBegenune aHaausa

3.3.1. 0,1 r 6pPOH3HI MOMEINAIOT B CTAKAH BMECTUMOCTEIO 250 cM>, N0GABAAIOT 8§ CM> CMECH KHCIIOT,
HaKPHIBAIOT YACOBBIM CTEKJIOM M PACTBOPSIOT IIpH Harpepanuu. I1ocie pacTBOpeHHMS HaBECKH YaCOBOE CTEKIIO
OITOJIACKUBAIOT BOAOM M PaCTBOP YVIIAPMBAIOT IO HOSIBJICHHUS OCJIOT0 IBIMA CEPHOI KMCIOTH. [Toce oxnaxne-
HMS OITOJIACKUBAIOT CTEHKH CTAKAHA M YaCOBOE CTEKJIO HEOOJIBIIMM KOJIMYECTBOM BOIBI H MOBTOPSIOT BhIIA-
pusauue. K octatky ocTopoxHo nmpwimsaioT 20 cM? COISIHOM KMCTIOTHI, pa36aBieHHOI 3:1, pacTBOPSIOT COMH
M PAaCTBOP MEPEBOIAT B MEPHYIO KOOy BMecTUMOCThIO 100 cM3, HOMMBAIOT 40 METKH COMISHON KHUCIOTOM,
pa3basneHHo# 3:1, H MEpeMeNIMBaIOT.

B nenuTenbHyio BOPOHKY BMeCTHMOCTBIO 100—150 cM? 016Mpalor 5 ¢cM3 MOIy4eHHOro pacTBopa, 100aB-
JISIOT IBE KaIUTH PacTBOpPA JBYXJIOPUCTOTO 07I0BA, MEPEMEITMBAIOT ¥ OCTABJAIOT Ha | MuH. 3atem BBOmAT 1 cm3
PacTBOpa a30THCTOKHMCIIOTO HATPHSI, XOPOILIO MEPEMEIIHMBAIOT H OCTABITIOT HA 5 MUH. [Tocne 3Toro moGasmsioT
1 ¢M3 pacTBOpa MoueBHHEI, mepeMemmBaloT 30 ¢ M pas3dasmsmor Bogoi 10 50 cM3. 3ateMm BBomsT 1 cM3
pacTBOpa GPHUTMAHTOBOIO 3e1eH0r0, 30 cM? TONYO/Ia M 3KCTPATUPYIOT B TeUeHHe 1 MMH.

Ilocne pasnena $a3 HIKHMIA BOTHBII C/TOIT BRHIOPACHIBAIOT, 2 OPTAHMYECKHIA CIOH NMEepeUBAIOT B CyXOH
CTakaH BMeCTHMOCTBIO 50 cM3, conepxamuii 0,3—0,5 T 6e3B04HOr0 CepHOKHMCIOro Harpud. Yepes 10 mun
HM3MEPSIOT ONMTHYECKYIO IJIOTHOCTh Ha CIeKTpodoToMeTpe npH 640 HM uiH Ha (POTOITEKTPOKOTIOPUMETPE C
KPacHBIM CBeTOGWIETPOM B KioBeTe 1 cM. PacCTBOpOM CpaBHEHUS CIIYXHT TOJIYOJI.

3.3.2. Ilocmpoenue epadyupoeourozo spagura

B nemutenbHBIe BOPOHKM BMECTHMOCTERIO Mo 100 cm3 BBOmaT 0; 0,5; 1,0; 1,5; 2,0; 2,5; 3,0 u 3,5 cm3
CTAHAAPTHOTO PacTBOpa b CyphMEBI M HOMMBAIOT COMSHOM KMCIIOTO#M, pas6asnenHol 3:1, 10 5 cM>. 3arem
JOOABILSTIOT ABE KAIUIM PacTBOpA ABYXJIOPHCTOTO OJIOBA, MEPEMEIIMBAIOT M OCTaB/TOT Ha 1 MuH. Ilocse aToro
BBOIAT | cM? pacTBOpa a30THCTOKMCIIOTO HATPMA H Jajiee NOCTYNAloT, KaK yKa3aHo B . 3.3.1.

34. O6pa6oTKa pe3yabTaTOB
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3.4.1. MaccoByio nomo cypbMHI (X) B ITPOLIEHTAX BEIYUCIISIOT 110 (hOpMyJIe

X = m1100
m 2

TIe m; — Macca CypbMbl, HaiiIcHHAs 10 TPaTyMPOBOYHOMY rpaduKy, T;
m — Macca HaBEeCKH, COOTBETCTBYIOLIAs AIMKBOTHOI YacTH pacTBopa, T.

3.4.2. PacxoxXneHUs pe3yIbTaTOB MApaJUICbHEIX OMIPEACCHUI He JO/LKHEI MPEBBILIATh 3HAUCHHUI 10-
ITyCKAeMBIX paCXOXAEHMUI (d — MmoKa3aTeb CXOAZUMOCTH NpH # = 3), yKa3aHHBIX B Ta0. 1.

(A3venennas penakuusa, Usm, Ne 2).

3.4.3. PacxoxneHus pe3y/IbTaTOB aHAIN3a, IMOJIYUYSHHBIX B IBYX Pa3JIHYHBIX Ja00paTOPHSX, HIH JBYX
Ppe3y/aBTaTOB, NOTYYEHHBIX B OMHOM J1a00paTOPHH, HO IIPH Pa3MYHBIX YCIOBHSX (D — MOKAa3aTe/lb BOCIIPOH3-
BOOMMOCTH), HE JODKHBI MTPEBBILLATE 3HAYCHU, YKa3aHHBIX B Ta0. 1.

3.4.4, KOHTpOJIb TOYHOCTU PE3YIBTATOB aHAJIM3a IMTPOBOIAT TT0 ['0CynapCcTBEHHBIM CTAaHIAPTHBIM 00pa3-
11aM OJIOBSIHHBIX OpOH3, BHOBB yTBepXAeHHEIM 10 'OCT 8.315, mnn MeTonoM 10GaBOK WM COIOCTABIEHHEM
Pe3yJIBTAaTOB, MOIYYeHHBIX aTOMHO-a0COPOLIMOHHEIM MeTONOM, B cooTBeTcTBHM ¢ TOCT 25086.

3.4.3, 3.4.4. (Bseaeunn nonoannteasno, Mam. Ne 2).

4, ATOMHO-ABCOPBITUOHHBI METO/I OIIPEJAEJEHUSA CYPBMBI (ot 0,001 % 50 0,05 %)

41.CymHOCTh METONIA

MeTon OCHOBaH Ha U3MEPEHUM aGCOPOLIMM CBETA aTOMAaMHM CYPBMBbI, 00pa3yIoLLIMMKCS NPH BBEICHHH
AHATH3MPYEMOTO PacTBOPA B IIAMS ALETWICH-BO3AYX MOCJIE TPEIBAPUTETBHOTO BBIIEJICHHUS CYPEMBI COOCAXK-
JEHUEM €€ C IBYOKHMCHIO MapTaHIa.

42, AnmapaTtypa, peakKTUBB U PAaCTBOPBHI

ATOMHO-26COPOLHOHHEIM CIIEKTPOMETP C HCTOUHMKOM H3TY4eHHS U CYPhMBI.

Kucnora asornas mo T'OCT 4461, pas6asnennas 1:1 u 1,5 monb/am> pacTsop.

Kucnora cepras mo TOCT 4204, pas6asiernas 1:1, 1:4 u 2,5 Mmoab/am3 pacTBop.

Kucnora conanas mo F'OCT 3118, 1 Moss/am> pacTBop.

Kucnora ¢ropuctoBogoponnas mo FOCT 10484,

Ammmuaxk Boguerii mo FOCT 3760.

Maprauen asorHokucibiii 1o HJI, pactsop 20 r/am3.

Kanuit mapranosokucasiit mo FOCT 20490, pactsop 10 r/om3.

Bonopona nepexucs (nepruaposns) mo F'OCT 10929,

Cypoma o T'OCT 1089 ¢ MaccoBoit mosyieit cypbMBbI He MeHee 99,9 %.

CraHzmapTHBIE PaCTBOPHI CYPHMBL.

PactBop A; ToTOBAT CaeayiomuM obpasom: 0,25 T CypbMbI pACTBOPSIOT IPU Harpesanuu B 10 cm?
KOHLEHTPUPOBAHHOM CEPHOM KHMCIOTHI, PACTBOP OXJIAXIAIOT, MEPEHOCIT B MEPHYIO KOJIOY BMECTUMOCTBIO
500 cM3 1 ZOAMBAOT O METKM 2,5 MOJIb/AM> PACTBOPOM CEPHOI KMCIOTHL,

1 cM? pactBopa A cogepxurt 0,0005 r cypbMBL.

PactBop B; TOTOBAT CrieayommmM 00pas3om:

10 cM? pacTBOpa A MOMELIAIOT B MEPHYIO KOJOY BMECTUMOCTBIO 100 cM? M JOMMBAIOT IO METKU
2,5 MOJIb/IM> PaCTBOPOM CEPHOM KHUCIIOTHI.

1 cm? pactBopa b conepxut 0,00005 1 cypsMblL.

43. IpoBeneHue aHamu3a

4.3.1. [ns 6pou3s ¢ maccosoli doneli kpemuus menee 0,05 %

Hasecky 6poH3BI MAcCoii 2 T MOMEIIAIOT B CTAKAH BMECTUMOCTBIO 250 CM> M paCTBODSAIOT IIPH HATPEBa-
HuM B 20 ¢M? a30THOM KUCIOTHL, pa3tasnenHoii 1:1. OKUCIBI a30Ta yIAISIOT KUITYEHUEM H PACTBOP pa30aB-
JISIOT BONO# 10 06beMa 50 cm>,

J106aBIsIOT 5 cM? pacTBOpPa a30THOKMCIIOTO MAPTAHIIA, PACTBOP HEHTPATHU3YIOT aMMHAKOM IO TOSBIIC-
HUS 0CafKa THAPOOKHCH MEIH, 100aBsIoT 18 ¢M3 a30THOI KUCTOTEI, pa3baBieHHOI 1:1, 1 BOmb! 1o 06beMa
90 cm3. PacTBOp HArpeBaloT A0 KMIEHH, 100aBIsioT 10 ¢cM3 pacTBOpa MapraHIOBOKUCIOTO KM U KUITATAT
B TeueHHe 2 MUH. Yepes 30 MMH 0CcanoK OT(HILTPOBEIBAIOT HA IVIOTHHIN (DHIBTP U MPOMBIBAIOT CTAKAH U
ocanoK 4—>5 pas ropsuuM 1,5 Monb/aM? pacTBOpOM a30THOM KMCIOTEL. Ocalok ¢ pasBepHYTOro GpuisTpa
CMBIBAIOT BOMO# B CTAKAH, B KOTOPOM MPOBOIMIN OCAXICHHE, DHIbTp mpoMbiBaloT 10 ¢cM3 ropsuero pacTso-
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pa CepHO# KHMCJIOTHI, pa30aBieHHOM 1:4, comepXalmM HECKOIBKO Kalle/ib PACTBOPa NMEPEKUCH BOIOPOIa, a
3aTeM Bomoi. IIpOMBITEIIT PHIBETP OTOPACHBAIOT, 2 PACTBOP BHIMAPHBAIOT IO BIAXHBIX coneil. Tlocie oxmaxme-
HISL 706aBIToT 8 cM> 1 MOJIb/AM> pacTBOpa COMSTHOM KMCIIOTH, TPH MACCOBOI 1071e CyphbMbI MeHee 0,02 %
PacTBOp MEPEHOCAT B MEPHYIO KOJIOY WM IPAIyHPOBAHHYIO MPOOMPKY BMECTHMOCTRIO 10 cM3, Iipr MaccoBoit
jone cypbMbl ¢Bbiiie 0,02 % pacTBOp MEPEHOCAT B MEPHYIO KOJIOY BMECTUMOCTBIO 25 CM3 M [0/IMBAIOT /10
MeTKH | MosB/IM? pacTBOPOM COJISIHOM KHCTOTEL. M3MepSIOT aTOMHYIO a6COPOIHMIO CYPBMEL B INIAMEHH ALICTH-
JICH-BO3IYX IPH [UTHHE BOAHbI 217,6 win 231,1 HM mapaniebHo C TPaiyMPOBOYHBIMU PACTBOPAMH.

4.3.2. Jlnsa Gpon3, ¢ maccoeoii doaeti kpemnus cevtute 0,05 %

Hagecky GpoH3bI MACCOH 2 T TOMEIIAIOT B IVIATHHOBYIO YALIKY M PACTBOPSIOT NP HarpeBaHuu B 20 cm>
A30THOM KUCJIOTHI, pa3taBieHHo 1:1, u 2 cM3 GTopHCTOBOIOPOIHOM KUCTOTHL [locie pacTBopeHus 100aBis-
10T 10 cM? cepHOI KHCTIOTHI, pa3taBieHHo# 1:1, ¥ pacTBOP BHIMAPHBAIOT 0 MOSBJICHUS GEIOTO IbIMA CEPHOM
KHCIOTEL. OCTaTOK OXJIAXKAAIOT, OMOJIACKMBAIOT CTEHKH YALLKH BOJOM M BHOBb BHIIIAPHBAIOT JIO MOSBICHHS
6671010 IBIMA CEPHOI KMCOTHL. OCTaTOK OXJIAXAAIOT, CTEHKH YAIKH OIOJACKUBAIOT 20 cM> BOJIBI, HATPEBAIOT
PacTBOp, MEPEHOCAT B CTAKAH BMECTHMOCTEIO 250 cM?, TOMMBAIOT BoO A0 061eMa 50 cM?, 106aBaioT 5 cM3
pacTBOpa a30THOKHCJIOTO MapraHiia M Aajiee aHAJIM3 BEAYT, KaK YKa3aHo B IL. 5.3.1.

4.3.3. Ilocmpoenue epadyupoeouroeo epaguxa

B ceMb M3 BOCEMH CTAKAHOB BMECTUMOCTBIO 1O 250 cm? momemator 0,4; 1,0; 2,0; 4,0; 6,0; 8,0 u 10,0 cm3
CTaHOAPTHOrO pacTBopa b.

Bo Bce cTakaHbl JOOGABISIIOT BOAKI 10 06beMa 50 M3, 106aBIIOT Mo 5 ¢M3 pacTBOpa a30THOKMCIIOTO
MapraHia v Jajiee aHAJIM3 BEAYT, KaK YKa3aHo B I1. 4.3.1. 1o moJIiyyeHHBIM JAaHHBIM CTPOSIT MPpafyHPOBOYHEII
rpaduk.

44. O6paboTKa pe3yJaIbTaTOB

4.4.1. MaccoByio 1010 CypbMBI (X) B MPOLIEHTAaX BEIMMCIISIOT 1O (hopMyJie

x=5Y 100,
m

rae C — KOHLIEHTPALMS CYpbMBI, HaHIEHHAS 10 IrPagyMpOBOYHOMY IpadHKy, r/cM?;
V — 00BeM KOHEYHOTO pacTBOpa MpoGkl, CM;
m — Macca HaBeCKH, T.

4.1—4.4.1. (M3menennas pexaxmas, Aam. Ne 1).

4.4.2. PacXOXIEHUS PE3YABTATOB MAPALIENBHBIX ONPENCIICHUI HE IOJDKHBI MPEBRILIATh 3SHAYEHHIT 10-
TyCKaeMBIX PACXOXIEHUM (d — TIoKa3aTeslb CXOMUMOCTH TIpH # = 3), yKa3aHHBIX B Ta0. 1.

(A3menennas penakmus, Msm. Ne 2),

4.4.3. PacxoxneHUs pe3yabTaTOB aHAIN3a, MOJYIYCHHBIX B IBYX PA3IMYHBIX JIAOOPATOPHUIX, WIH IBYX
PEe3yJIBTATOB, MOJYYEHHBIX B OHOM J1a00paTOpHH, HO MPU PA3TUYHBIX YCIOBHAX (D — MoKasaTeib BOCIIPOU3-
BOIAMMOCTH), HE TOJDKHBI TIPEBBINIATH 3HAYEHUI, YKa3aHHBIX B Ta0MI. 1.

4.4.4. KOHTpOIb TOYHOCTH PE3YILTATOB AHAJIM3a TIPOBOMAT IO ['0CynapcTBEHHBIM CTAHIAPTHBIM 00pas-
11aM OJIOBSTHHBIX OpOH3, BHOBb yTBepxkaeHHBM 110 'OCT 8.315, wim comocTaBeHHEM Pe3yIbTaTOB, MOJLY-
YEHHBIX 9KCTPAKIIUOHHO-(DOTOMETPUUESCKUM MeTonoM, B cootBeTcTBUM ¢ [OCT 25086.

4.4.3, 4.4.4. (Benennl nonoaaaTebuo, Msm. Ne 2).

5. ATOMHO-ABCOPBIIMOHHBIY METOJI OIIPEJAEJIEHUSA CYPBMBI (ot 0,05 % 10 0,6 %)

5J,CymHOCTh MeTOa

MeTon 0CHOBaH Ha U3MEPEHUU a0COPOLIMM CBETa aTOMaMU CYPbMBI, 00Pa3yIOIIMMUCS IIPH BBEICHUH
AHAIM3UPYEMOrO PaCcTBOpA B ILIAMS ALECTHICH-BO3MYX.

52. AmmapaTypa, peakKTHUBB H pPacTBOPBH

ATOMHO-a0COPOLIMOHHBIN CITEKTPOMETP C UICTOYHUKOM U3JTYYSHUSI IUISL CYPhMBI.

Kucnora asorras mo 'OCT 4461.

Kucnora conanas mo TOCT 3118 u 2 monb/nm3 1 1 MOJIb/IM3 PacTBOPEL.

CMeCh KUCTIOT [T PACTBOPEHUS TOTOBST CJICAYIOIIM 00pa3oM: 00beM a30THOM KMCIOTE CMELIHUBAIOT C
TpeMsi 00beMaMK COJISTHOM KUCIIOTHI.

Kucnora cepnast mo TOCT 4204.

Cypbma o T'OCT 1089 ¢ maccoBoii mosieit CypeMbI He MeHee 99,9 %.

CTaHmapTHEI PacTBOP CYPBMBI TOTOBST ClieMyIommmM o6pa3oM: 0,25 T CypbeMBI paCTBOPSIOT IIPH HATPE-
BaHuM B 10 ¢M3 CEpHOI KMCIIOTEI, PaCTBOP OXJIAXIAIOT, PasbaBIsIoT 2 MOJIb/IM> pacTBOPOM COJISTHOI KHCTIO-
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ThI, IEPEHOCAT B MEPHYIO KOGy BMECTUMOCTBIO 500 cM3 M J0IMBAIOT 10 METKH 2 MOJIb/IM> PAaCTBOPOM
COJISTHOW KHUCJIOTEI.

1 cm? pactBopa comepaxut 0,0005 T CypbMEL

53. IlpoBeneHune aHanusa

5.3.1. HaBecky 6poH3BI Maccoii 1 T MOMEIaloT B CTaKaH BMECTUMOCTBIO 250 ¢M> M pacTBOPAIOT Npu
HarpeBaauy B 10 cM® cMecu KucoT. PacTBop OXJIaXIaloT, MEpeHoCST B MEPHYIO KOMOY BMECTHMOCTBIO
100 cM3 1 TOMMBAIOT 10 METKHU 1 MOJIb/AM> PACTBOPOM COJISTHOM KMCIIOTHL

M 3MepsioT aTOMHYI0 a6COPOLMIO CYPEMBI B IVIAMEHH allETHUICH -BO3AYX IIPH IVIMHE BOAHBI 217,6 win
231,1 HM MapaLIETBHO C TPATYMPOBOYHBIMH PACTBOPAMH.

5.3.2. ITocmpoerue epadyuposourozo zpagurxa

B 1eBATH M3 IECATH MEPHBIX KOO BMeCTUMOCTRIO o 100 cm® momemaror 0,4; 1,0; 2,0; 4,0; 6,0; 8,0;
10,0; 12,0 1 14,0 cM? cTaHZAPTHOTO PacTBOPa CYPbMBI M AOTHBAIOT A0 METKH 2 MOJIb/IM> PAaCTBOPOM COJITHOM
KUCIOTEL M3MepSIOT aTOMHYIO aGCOpOIMIO CYpbMBI, KaK YKa3aHo BIL. 5.3.1. TTo 1moyiy4eHHBIM JAHHBIM CTPOSIT
TPagyMpOBOYHEIM rpaduK.

54. O6paboTKa pe3ynbrTaTOB

5.4.1. MaccoByio 1om0 CypbMEI (X) B IIPOLIEHTAX BEIYHCIISIIOT 110 (DOpMYyJIe

x=5Y 100,
m

rne C — KOHUEHTpaLMs CYPEMBI, HalileHHAad 1O rpagyMpOBOYHOMY IpaduKy, r/cm>;
V— 00bpeM KOHEYHOro pacTBOpa Mpookl, CM>;
m — Macca HaBeCKH, T.

5.1—5.4.1. (M3menennas penakuus, Usm. Ne 1),

5.4.2. PacXOXneHUs pe3yIbTaTOB MAPa/UIC/IbHBIX ONpPEeIe/ICHHUI He NOJKHBI MPEBBIIIATH 3HAYSHHIT JO-
IYCKAEMBIX PACXOXICHMUIA (d — TTOKA3aTeNIb CXOAMMOCTH NPH # = 3), YKa3aHHBIX B Ta0x. 1.

(M3venennas penakuus, Usm. Ne 2).

5.4.3. PacxoxmeHUA pe3yIbTaTOB aHAIU3a, WK IBYX PE3YJIBTATOB, TOMYICHHBIX B OMHOI 1a00paToOpyH,
HO TPU Pa3TUYHEIX YCIOBUSIX (D — moOKa3aresib BOCMPOU3BOAHMOCTH), HE JOJLKHEBI MIPEBAIILIATH 3HAYECHHIA,
YKa3aHHBIX B Ta0I. 1.

5.4.4. KOHTPOIb TOYHOCTH PE3Y/IHTATOB aHAIN3a MPOBOAAT 110 ['0CyIapCTBEHHBIM CTAHAAPTHBIM 00pas3-
11aM OJIOBSHHBIX OpOH3, BHOBB YTBepXaAeHHBIM O T'OCT 8.315, uiu cOmoCTaBIeHHEM PE3y/IBTATOB, IOY-
YEHHEIX JII0OBIM M3 (DOTOMETPUIECKUX MeTONOB, B cooTBeTcTBUU ¢ TOCT 25086.

5.4.3, 5.4.4. (Bseaennl nonomauTeabH0, W3m, Ne 2).
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