I'pynna B39
MEXTOCYITAPCTUBEHHGHB A CTAHIAPT

PEAKO3EMEJIBHBIE METAJLIIBI H X OKHICHU

MeToasl onpenelerds KODaNbTa H HAKENA

rocr

Rare-earth metals and their oxides. 23862.25—79
Methods of determination of cobalt and nickel

MKC 77.120.99
OKCTY 1709

IHocranosnennem Iocynapersennoro komurera CCCP no ecranaapram ot 19 okradpa 1979 r. Ne 3989 zara sseaenns
YCTAHOBJIEHA
01.01.81

Orpannuenne CpoKa AEHCTBHA CHATO N0 mpoToxony Ne 7—95 MemKrocyaapcrBEHHOTO COBETA MO CTAHAAPTH3AIAM,
meTpoaoruu u ceprudukanun (MYC 11—95)

Hacrosgumiii cranmapr ycTaHaBIHBACT IKCTPAKIIMOHHO-(DOTOMETPHIECKHIT METOI ONpeIcIcHAS KoSamsTa
(1ipu MaccoBo# gomne ot 2K 10°¢ % no 1+ 107" %) B penko3eMeIbHEIX METAIIAX H HX OKHCIX H (DOTOMETPH-
4eCKHH METOI ONpelelicHHS HWKeENsS M Kobanbra (mpm MaccoBoi mone oT Sk l0¢ % mo 5¢107% %) B
DEMKO3EMETBHEIX METATIAX U UX OKHCAX (KPOME TIePHS U JBYOKHCH TIEPI).

(M3menennan penagnus, Mam. Ne 1).

1. OBIITME TPEBOBAHUA
1.1. OGie TpeboBanng K MeTogaM aHaansa — 1o I'OCT 23862.0—79.

HKCTPAKITMOHHO-®GOTOMETPUYECKHWI METO/I OITPEJIENEHAS KOBAJIBTA
B PEIKO3EME/IBHBIX METAJLIAX 1 UX OKHCAX

Merton ocHOBaH Ha SKCTPaKmMMOHHOM KOHICHTPHPOBAHHMH ITPHMECH KobanbTa CMECHIO TPHOKTHIIA-
MHWHa, THOKCAHAa W YCTRIPEXXITOPHUCTOrO YIIEpoda H IMMOCICTYIOIIEM CbOTOMCTpHHCCKOM OTIPEICIICHUN KO-
Ganbra 1o PCakKlikHi C HPITpOBO—P—COJIbIO.

2. ATIITAPATYPA, PEAKTHUBLI 1 PACTBOPBI

TInuTKa IeKTpHUeCcKas.

CTaKaHbl XAMHYECKHE BMeCcTHMOCTIO 50 1 100 o’

BOpOHKHN mennTeIbHEE BMECTHMOCTBIO 50 cM3.

CTekia 4acoBEIC.

HmmuHIpH 019 KOMOPHMSTPHPOBAHNA M3 $ECIBETHOTO CTEKIA C IPHTSPTHIMH NPOOKaMH, THAMET]
8 MM, BeicoTa 200 MM.

Kucnora azotHas ocoboit wactotel mo TOCT 11125—84, koHIIeHTpHpOoBaHHas, pazdasmeHHas 1 : 1
u 0,01 Mons/mM> pacTsOp.

Kucnora congrag ocoboit anctotel o FOCT 14261—77; 1 u 8 Momas/IM? pacTBOPHL.

Bonoponma nmepoxcun mo T'OCT 10929—76, oc. 1.

Boma nemonmn3oBaHHadg.

AMMOHHIA pOTAHUCTHIN, 4. J. a.

Kucnora ackopbuHoBag.

TpHOKTWIAMHH, 1.

Wananue ommansnoe TlepeneuyaTka Bocnpelena

Hzoanue ¢ Hamenenuem No 1, ymeepacoennnim 6 anpese 1985 e, (HYC 7—85).
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TrOCT 23862.25—79 C.2

Kucnora ceprag no F'OCT 4204—77, x. 4., 0,0005 monb/omM> pacTsop.

KoGanbr ceproxncaniii no 'OCT 4462—78.

Huoxcan o I'OCT 10455—80, u. 1. a.

Yrnepon gerrpexsotopacThiii o TOCT 20288—74.

PacTBop TPHOKTHIAMHKHA B UETHIPEXXIOPHCTOM YITepome 1 : 5, BEIIEPKHUBAIOT He MeHee 4 CYT.

DKCTpareHT: CMEIIHBAIOT TBe MACTH BEIIEPKAHHOTO 4 CYT pacTBOPA TPHOKTHIAMHHA B UeTRIPEXXITO-
PHCTOM YTAEPOIe H OTHY TACTh JHOKCAHA, BREIIEPKUBAIOT Mepel YIoTpehneHneM 6 .

Harpuii vkcycnokuensii o I'OCT 199—78, x. 4., pacTBop ¢ koHuenTpauneii 100 r/mm3.

Hurposzo-P-cons o HTJI, 4., pacTBop ¢ KOHIEHTpALHeH 2 1/mu3.

CraHmapTHEIH pacTBop KobGanbra (3armacHoi), comepxammi 0,1 mr/em® kobGanbra: 0,0475 T cepHO-
KHcaoro KoBansra pacteopsioT B 0,0005 Momb/IM? cepHOl KHCIoTe U TOBOIST 08beM pacTBopa B MEPHOH
konGe BMecTuMocThio 100 oM’ mo merkm 0,0005 Monb/oM> cepHOH KHCIOTOM.

PactBop koGanbra (paGoumii), comepxammii 1 Mkr/cm> koBaakTa, TOTOBAT B JIeHb YIOTpeGIeHAS
pasBapIeHNeM cTaHTAPTHOTO pacTBopa KoBambra 0,01 Moms/mM® asoTHOM Kucnotoi B 100 pas.

Pazn. 2. (MaMenennas pemanms, Mzm. No 1).

3. IIPOBENNEHVE AHAIM3A

3.1. HaBecky aHanMH3HpyeMoOM MpoGH (KpoMe IBYOKHCH IICpHA) Maccoil 1—5 I, B 3aBHCHMOCTH OT
comepKaHug KoGamkTa, MOMeMIAloT B cTakaH BMecTHMOocThio 100 cM>, cMauMBaloT HECKOMBKAMH KaTISIMA
BOABL, NpHAUBaoT 30 cM’ 8 Moib/IM? CONTHOR KHCIOTEL M pacTBOPAIOT IIPH HarpesanuH. Pactsop nepe-
BOJIAT B IEJINTENBHYIO0 BOPOHKY BMECTIMOCTBIO 50 cM? M IBAKIEI 3KCTPArMpyIoT KOGAIbT MOPIHSIMH 3KCT-
pareHTa 1Mo 3 cM>, SHEPIHYHO BCTPIXHBASA B TCUEHHUE 2 MHH.

Tlocne paccnanBaHug OPraHMIECKYIO (Das3y MepeBOOIT B THCTYIO CYXYIO T&MHUTENBHYIO BOPOHKY BMECTH-
MOCTBIO 50 ¢,

OOBLeIHHEHHYIO OPTAHMYECKYI0 (pasy SHEPIHYHO BCTpAxuBaloT ¢ 10 cM? pacTBopa YKCYCHOKHCIOIO
Harpud B TeucHre 1| MuH. Ilocie paccmanBaHHs opraHHgecKylo a3y codHpaloT H peIreHHPHPYIOT MO II1. 3.5,
a B BOTHOIH (hase onpedendioT KodanbT mo m. 3.3.

3.2. HaBecky IBYOKHCH Tiepust 1—5 I MOMEINAIOT B cTakaH BMecTHMocThio 100 cm?, cMaumBaroT He-
CKONBKAMH KaTUIIMH BOIHL, MPHINBAlT 5—10 cM3 KOHIIeHTpHpOoBaHHOI a30THOM Kncmote, 10—20 cm?
MePOKCHA BOIOPOOa, MePEeMEITHBAIOT, 3aKPHBAIOT CTAKAH YACOBLIM CTEKIIOM M PACTBOPLIOT IIPH HATpeBa-
HiH. PacTBOp YIIapHBAKOT I0 BAAKHBLIX COJICH 1 mo0aBIAIOT HECKOILKO Kalleab IEpOKCHIa Bomopoxa. OcTa-
TOK pacTBopaioT B £30 cv? Bogs (pH pactBopa £ 1—1,5 KOHTPOIB NPOBOIAT MO YHUBEPCANBHON HHITHKA-
TOpHOH Oymare), modapnaior 0,5 T POTAHHCTOTO AMMOHHSI, TCPCMCIIHBAIOT IO MOIHOTO PACTBOPCHHA
ocanka. PacTBop NepeBoIsT B NEMUTENLHYI0 BOPOHKY BMECTUMOCTBIO £ 50 cM>, IpHINBaloT 4 M’ sKeTpa-
IeHTa M SHEPIHYHO BCTPAXHMBAKT B TeucHHE 2 MuH. Ilociie paccnanBaHug opraHHYecKy0 dasy MmepeBoasaT
B UHCTYIO0 CYXVIO IETHTENBHYI0 BOPOHKY BMecTHMOcThI0 50 cM’, mpmmsator 20 cM? BomeI, BBOISAT Ha
KoH4YHKe 1rnarensd 20—30 Mr acKopSHHOBOM KHCIOTH H SHEPTHYHO BCTPAXHBAIOT HECKOIBKO ceKyHI. [1pn
5TOM JOJGKHO HCYE3HYTh KPAcHOe OKPAITABAaHHE OpTraHH9IecKoM (a3l

Peskerpakiiio KoGabTa MPOBOIST BCTPAXUBAHHEM OPraHHYeCcKoro cilog co cMecbio 10 M3 pacTso-
Pa YKCYCHOKHCTIOTO HATPHI M 2 CM> PAcTBOpA HUTPO30-P-conn B TedeHne 1 MHH.

3.3. PesKCTPakT IpOMBIBAIOT 1 ¢M3 YeTRIPEXUIOPHCTOTO YITIEPOIA, IEPEBOIAT B CTAKAH BMECTHMOCTBIO
50 cm?, moBasnaior 3 cm? 1 Monb/mv? conanoi kucnorwl (zo pH 5,5), 2 cM® pactBopa HUTPO30-P-coimm u
KUTISTST pacTBop B TeueHne 1 vutH. Jlanee noBasmstior 3 M’ mepokcnaa Bonopona, 2 M’ § Mosib/IM? coMsTHOH
KHCIIOTHL 1 YIIApHBAIOT TIPH KUILTIEHUH 10 o0beMa £ 5 cMS.

Pactsop mepeBomgar B MWIHHIP DI KOTOPHMETPHPOBAHHSA C MPUTEPTOM MPoBKOM M HHTEHCHBHOCTh
OKPacKH CpaBHHBAIOT Ha 6eoM (hoHe ¢ MHTCHCHBHOCTBIO OKPACKH PACTBOPOB IIKAILI CPaBHCHIL, HA0MO-
Ias OKpacKy cBepxy BHI3. OTHOBpEMEHHO C aHATH30M P06 MPOBOIAT KOHTPOIBHHIMA OMBIT HA PEAKTHBH
gepe3 BCe CTAlHMH aHANMHM3a H BBOIAT IIOIPABKY.

KonmgecTBo KobanbTa B KOHTPOILHOM OIBITE HE IOMKHO NpeBumath 0,05 MKr.

3.4. IlparoTopneane WEAJIB CpABHEHHS

B cTakaHBI BMecTHMOCTRI0 50 cM? BBOIST Mo 3 cM? pacTBopa ykeycHOKMcnoro Harpust, 1 em? 1 Moms/mv?
COMSHOR Kuenotel, 1 ¢m? pacreopa HUTpo30-P-conu 1 5 eM3 Bousl, npumusator 0; 0,05; 0,10; 0,20; 0,30;
0,40; 0,50 1 1,0 cm? pactBopa kKobanbra, (comepxKaiero 1 MKr/cy® koGanbra), IepeMEIINBAKOT M KHILATAT
B Tedenne | mun. Janee moGapngior 3 cM? IepoKcHIa BOIopona, 2 ¢M3 COMSHOM KHCIOTH, pa3taBieHHoN
1: 1, ¥ vIIapuBalOT NP KHISYeHUH 10 o0beMa £ 5 cmd.
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C.3TOCT 23862.25—79

Pacrsop nepeBosaT B MIUIHHIP IS KOMOPHMETPHPOBAHNWA C IPHTCPTOH IIPOOKOH.

3.5. Perenepaposanne 3ECTparenTa

30—50 cM® HCIIONB30BAHHOIO SKCTpareHTa IIOMELIAT B IEIHTEILHYI0 BOPOHKY BMECTHMOCTBIO
200 ey’ 1 meakan npomeisaioT 100 cv® 0,1 Monb/mM? congHOM KACTIOTH B Te9eHUE 2 MHH, BOTHYIO (asy
oT6packBaloT. OpraHiecKHit cofi mpomeisatoT 100 M’ BooH B TeueHne 2 MUH. PereHe pHpoBaHHYIO opra-
HHYIECKYIO (ba3y CMENIHBAIOT ¢ THOKCAHOM B COOTHOIIEHWH 2 : 1 ¥ BHIIEPKHBAIOT Meped YHoTpebaeHHEM
B TeUcHME 6 1.

4. OBPABOTEKA PE3YJIIBTATOB
4.1. Maccosyio 1omo Kobansra (X) B IPOIeHTAaX BEIHCISIOT No (hopMyIie
x=A"" o
] 3

e m, — Macca KoBankTa B ofpasiie, HafiIeHHas M0 IIKaJIe CPABHEHHS, MKT;
m, — Macca KoballbTa B KOHTPOJIBLHOM OIIBITE, MKT;
# — Macca HABECKH aHATH3MpYyeMoH MposHl, T.
3a pesynbrar aHANIA3a IIPHHAMAIOT cpeTHeapH(MMeTHUSCKOE 3HAYCHHE PE3Y/IBTATOB IBYX Iapalieib-
HBIX ONpeleiacHNH, IPOBEACHHBIX H3 OTISIbHBIX HABECOK.
4.2, PacxoxIeHHAS Pe3ylbTaToB IBYX MapalieIbHEIX ONpeIelIcHHI HIH Pe3yNbTaToB IBYX aHATH30B He
TOCKHEL MIPEBHINIATH 3HAYCHHI TOMYCKASMEBIX PACXOKICHHI, VKa3aHHBIX B TabmI. 1.

Tadonuma 1

MaccoBas gond xobanbra, % HomyckacMoe pacxoxmerme, %
2.10°6 2-10°6
1-1074 81073

5. POTOMETPUMECKHA METO/I OITPEJEJEHAA HUKEIA B KOBAJIBTA
B PEJKO3EMEJIbHBIX METAJLJIAX 1 NX OKHCAX
(KPOME NEPHA U JIBYOKNCH IIEPUA)

MeTonm ocHOBaH Ha TIPeIBAPUTEABHOM KOHIIEHT PHPOBAHWH NIPHUMeCeH HHKeMd H KodanbTa copOIiaei
HUX THSTHIIATHOKAPOaMAaTOB Ha IMOPHCTOM (DTOPOILIACTE C MOCASIYIONICH IecopOIiHei aleToHOM, MHUHE -
PaTH3aHA OPTAaHAYECKOT0 PAacTBOpa B (POTOMETPHYCCKOM OIPCICICHHH HHUKEIA B BHIC KOMIIICKCHOTO
COEOTUHEHNS C (- QYPHUITHOKCHMOM H KOBATETA B BHIE KOMIIIEKCHOTO COSTUHEHHS C HUTPO30-P-conkio.

5.1. AnmapaTypa, peaKTHBbI H PACTEOPEI

Crexrpogoromerp «Pye Unicams SP 8—100 wiaH aHaZorHYHBIA My IIpHGOD.

Bech aHATHTHIECKHE.

Kon6s ByrseHa smectumocthbio 1000 e,

Kononkn 13 gropornacra-4 seicotoit 15 MM, nuamerpom 20 M.

IWIHHIPE ¢ GOKOBBIM OTBOIOM BMECTHMOCTBIO 30 cM>.

CTakaHB XHMHYeCKHe BMecTUMOcThIo 50 1 100 o3

Yamky KBapLeBble BMECTUMOCTBIO 30 cm3.

KonGsl MepHEIE BMECTUMOCTBIO 25, 100 1 250 cM?.

TIHMeTKH CTeKIISTHHEIE C MEIEHUIMI BMECTUMOCTBIO 1, 5 1 10 eMm3.

Boma muctunmaposanHas o I'OCT 6709—72.

Kucnora congnag ocoboit anctorel no I'OCT 14261—77, KoHICHTpHPOBaHHAY, pa3bamicHnas 1 : 1,
1:10 u 1 Moms/oM? pacTBOpHL

Kucnora cepras mo TOCT 4204—77, 4. 1. a., KoHneRTpApoBanHas, 0,005 i 0,0005 Momb/TM> pacTBOpEL

AmmMuak pogabiil no I'OCT 3760—79, 4. 1. a, pastasneHnanii 1 : 1 u 1 : 10.

0-(bYPHIITHOKCHM, PacTBOP ¢ KOHIIEHTpanyei 5 1/my? (ToTOBAT pacTBOPEHHEM (-(DYPHITHOKCHMA B
aleToHe, 3aTeM pa3daBAgIOT TOAYIeHHBIH PACTBOP THUCTHITHPOBAHHON BOMOH B OTHOIeHHH | : 9).

Huxkenn ceprnoxuciiii no I'OCT 4465—74, 4. 1. a.

Hutposo-P-cons o HT/, 4., pacTBop ¢ KOHUEHTpaumei 2 r/om>.

Harpuit ykeycHokucawni mo TOCT 199—78, x. 4., pacTop ¢ KoHTeHTparmeit 100 1/mm3.

Bonopona nepokcun mo I'OCT 10929—76, oc. u.

Kodaner ceprokucnniii mo I'OCT 4462—78%, 4. 1. a.
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Harpua N, N'—mpmstminmuraokapbamar 1o I'OCT 8864—71, pacTBopel ¢ KoHIeHTpauuamMu 20 u
1 r/mm3.

Arneron o 'OCT 2603—79.

CTaHmapTHBIA pacTBOp HHKENs (3amacHoii), comepkammii 100 mkr/cv® mmkena: 0,120 r Hukens
CEPHOKMCIOTO pacTBopsioT B 0,005 Monk/myv> cepHOI KucroTe. PacTBop TepeHOCAT B MEPHYIO KOGy BMe-
cTMOcTBIO 250 eM® 1 noBonsaT 1o MeTkn 0,005 MOMb/IM° cepHO KHCIOTOI.

PacTBop HWKeNsd, cofepXalluii | MKr/cM? HUKeNS, TOTOBAT B [eHbL YIIOTpeOneHns pa3GapreHuemM
cTaHmapTHOTO pactsopa B 100 pa3 0,005 Momb/IM> pacTBOPOM CEepPHOM KHCTOTHL.

CTaHmapTHEIA pacTBop KoBamkTa (3amacHoi), comepxaimmii 100 Mxr/cy?® koGansTa: 0,0475 T cepHO-
Kncoro KobansTa pacteopsaior B 0,0005 vMons/mM> cepHOit KncmoTe. PacTBop TiepeHOCAT B MEPHYIO KOIOY
BMecTHMOCTBIO 100 cv® 1 nonmsator 1o Merku 0,0005 MOJIL/,JIM?’ CEePHOM KHCIIOTOM.

Pactsop ko6ankTa, comepxarmii 1 MKT/cM> KoBaneTa, TOTOBAT B IeHb YIOTPeGIEHAS pa3baBieHHeEM
cTaHmapTHOTO pacTBopa B 100 pas 0,0005 Momb/IM? pacTBOPOM CEPHOW KHCITOTHL.

5.2. IlocTpoerAde TPAAYHPOBOTHRIX rPadmEOB

5.2.1. TlocTpoeHne TpagyHpOBOYHOTO TpadgHKa I OIpeIeIeHIS HIKEsS

B pap xuMudecKix cTakaHoB BMeCTHMOCTEIO 100 oM TIOMeITaoT 1Mo 2 T oKHcH P33 (Maccosas ons
HHUKENIS B KOTOPO# He mpeBsimaer 5+ 107% %), 0; 0,1; 0,2; 0,3; 0,5; 1,0; 1,5 cM3 pacTBopa HUKeNS, comep-
&amlero 1 MKr/cM® HuKenst, 7 cM? COMTHON KWCIOTH, pa3baBneHHOi | : 1, W HarpeBarT COTEPKUMOE
CTAKAHOB JO TIOTHOTO pacTROpeHHS okich P3D. PacTRop ymmapuMBaioT 10 BIAKHEIX cONei, pazbaBigdior
IACTIJUIAPOBAHHOI Bomoii mo 50 cM? 1 yeraHasmmBaioT pI 2 pacTBopoM aMMHaka, pa3basieHHBIM | : 10,
WJIA PpACTBOPOM COMSTHOM KACHOTH, pazbapneHAo# 1 : 10, pH KOETpoNMMpyOT 10 YHABEPCANBHOH HHITHKA-
TOpHOH Oymare.

TlomyueHHBIe pacTBOpH HarpeparoT 1o 90 °C, npuimsaioT K HUM 2,5 M pactBopa N, N'—IusTHIN-
THOKapBaMaTa HaTpus ¢ koHTeHTparmeit 20 t/mv> (pH pacTBopa paBeH 5,5), OXAakal0T 10 KOMHATHOH
TEMIIEPATYPH M TIPOITYCKAT Tepe3 (TOPOTIIACTOBEIE KOMOHKH, YCTAHOBIEHHEIE B Konbax ByHzeHa.

3aTeM KaXIyio KOJOHKY npomuBaioT 30 cm® pactBopa N, N’ IH>TWiITHTHOKapGaMaTa HATpHA C
KOHIIEHTpanne 1 r/mv> mopryamMy mo 5 cM?, yeTaHABINBAT KOJIOHKY B IWIAHIP ¢ GOKOBEIM OTBOIOM H
necopGUPYIOT IpHAMecH 15 cM? alleToHA IPH paspekeHAH, CO3TABAEMOM BOTOCTPYIHBIM Hacocom. OpraHm-
gecKie pacTBOPH MePeHOCAT B KBaplieRLIe UAIKH, YIAPHRAIOT TOCYXA HA BOISHOMN HaHe U MUHEPATH3YIOT
OCTaTKM 3 cM> KOHIIEHTPHPOBAHHON CepPHOM KHACIOTH U 3 cM? MepoKcHIa BoIopoia (1o TOIHOTO  pasio-
JKEHMA OpraHM4eckKux peiects). Cyxue octarku o6pabareiBaloT 2 cyM? KOHLEHTPHPOBAHHOH COMAHOM KHC-
JOTHI, He TIEPECYINUBAs, W TIEPEBOIAT THCTHITMPOBAHHON BOMON B KOMOK BMECTHMOCTEIO 25 cv? (06meM
PacTBOPOB He JOJGKEH MPEBHIIATh 15 o). PacTBopom aMmHaka, pasbasnennsn 10 10 wnn 1 : 1, yctaHas-
amsaror pH pactBopos 7,5—9 (KOHTPOE MO YHUBEPCATLHOIN WHIMKATOPHOH GyMare), MprimsalnT 1 oM
pacTeopa — GYPUATHOKCHMA, TOMHBAKT THCTHUTHPOBAHHON BOTOHM M0 METKH M OCTABIIIOT COAEPKUMOE
kon® Ha 30 muH. MCIBITYeMBIH pacTBOP MOMEIIAKT B KKOBETHL ¢ JIMHOH ONTHYeCKoro nytu 100 MM u
OTITHIECKYID TUTOTHOCTH HMCITHITYEMOTO PACTBOPA M3MEPAIOT HA CIEeKTPohOTOMETpe TIPH TTHHE BOTHE
486 HM B KIOBETE C IIHHOH onrHaeckoTo TyTH 100 mM. B KadecTBe pacTBOpa CpapHEHHUI HCTOMB3YIOT BOIY.
OIHOBPEMEHHO IIPOBOIAT KOHTPONbHBIN OIBIT HA PEAKTUBEL YEPE3 BCE CTATMH aHANM3a U BBOIAT IIOIIPaB-
K. I'panynpoBoUHbIi rpayK CTPOAT B KOOPITHHATAX #yy, A (T7Ie #1y;—Macca HEKENS B MKT, A — COOTBeT-
CTBYIOIIAA ONTHICCKAS IDIOTHOCTE). OTOCIBHEIC TOYKH rpadHKa MPOBSPIIOT HE PEKE OTHOTO Pa3a B MCCAIL.

5.2.2. TlocTpoerAne rpaayHpoBOYIHOrG rpadRa I onpefeleAdsa KodansTa

B xMMHYecKHe CTaKaHH BMecTUMocThio 100 cym? momemraror no 2 1 okucu P39 (MaccoBasg mond Ko-
GaapTa B KOTOpoH He npephimaer 5+ 1076 %), 0; 0,1; 0,2; 0,3; 0,5; 1,0; 1,5 cm® pacrsopa KoGaibTa,
comepxanrero 1 MKr/cm? koGazibTa M anee MOCTYIAloT KaK TIpH MOCTPOEHWH TPATyMpOBOYHOTO rpadiKa
IS ONIpeeTeHIA HUKEN 110 1. 5.2.1 (HaYMHadg co ¢II0B «7 ¢M3 CONAHOM KHCIOTH, pasbasienHod 1: 1, n
HATPEeBAKT CONEPKHMMOE CTAKAHOR JIO MOMHOTO PACTBOpPeHUA okMcH P3D» u 1o ciop «Cyxme oCTaTKM
06pabaTHBaOT 2 cM? KOHIEHTPHPOBAHHON CONMAHOM KHCTOTH, HE NepecylmmBag»). Jamee comepiKuMoe
KBapIlEBLIX YalEK MEPEHOCAT THCTUIMPOBAHHOM BONOH B XMMHYECKHE CTAKAHLI BMECTHMOCTBIO 50 cv3,
MIPHIUBAKOT 3 CM> pAcTBOPA YKCYCHOKHCHOTO HATpHA, 1 e | Momb/IM? CONMTHON KHUCTIOTH, 2 CM> pacTBO-
pa HHTPO30-P-comy, nepeMelMBaOT M KHIATAT B TedeHue 1 MMH. danee moGasiagior 3 ¢y’ nepokcuia
BOIOpONa, 2 cM? CONTHONM KUCIOTH, pa30aBleHHol 1 1 1, M KUIATST 10 pa3spylIeHns 3eJIeHOBaTOH oKpac-
K pacTBopoB. IToay4eHHEIE PACTBOPEI IEPEHOCAT B MEPHBIE KOJAGLI BMECTHMOCTBIO 25 CM? M IOBOIAT 1O
METKH BOJIOH. ONTHYECKYIO INIOTHOCTh MCHBITYEMOIO PAacTBOPAa M3MEPLIOT HA CHEKTPOMOTOMETPE IIPH
IAMHE BOMHH 415 HM B KIOBeTe ¢ IMHHOM onTideckoro mytu 100 mM. B kauecTBe pacTBopa cpaBHEHHS
HCTIONB3YIOT BOAy. OMHOBPEMEHHO MPOROTIAT KOHTPONLHEIT OTTHIT HA PeakKTHBH Yepe3 BCe CTATMH aHATH3a
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W BBOIAT MOTNPABKA. I'pamynpoBoUHBIA rpadMK CTPOAT B KOOPIUHATAX -, A (Te me, — Macca KodanbTa
B MKT, A — COOTBETCTBYIOIIAA ONTHYCCKAS TUIOTHOCTE). OTHEILHEIC TOYKH IpadHKa IPOBEPAIOT HE PEKe
OTHOTO Pa3a B MECHII.

5.3. IIpobenenne anaim3a

5.3.1. KoHIIeHTpHPOBaHIIEe IPHIMeCei

Hagecky aHammsupyeMoii mpodH Maccol 2—4 r okKHCH P35 HIN COOTBETCTEBYIONIEE KOMHISCTBO Me-
Ta/UIa IOMEINAIOT B CTAKaH BMeCTUMOCTHIO 100 cm? 1 pactBopsior B 7—15 cm? conanoii KHCIoTwL, pastas-
nenHoit 1 : 1. Jamee MocTymalT Kak MPH MOCTPOEHHH TPATYHPOBOTHOTO TpahHKa 7T OTIpenelieHus HIKe-
7g 10 1. 5.2.1 (HaYHHaA co cIoB: «PacTBOPHI YIIAPHBAIOT 0 BIAXKHBIX coMel» U 10 cnoB: «CyxHe oCTaTKH
oBpabaTeiBatoT 2 cM? KOHIIEHTPHPOBAHHON CONSHOI KHCTOTHI, HE MepecylmnBasy»). Jlanee comepXumMoe
KBapIeBO YAITKH TIEPEBOIAT B MEPHYIO KOIOY BMECTUMOCTBIO 25 CM> W MOBOAT 0 METKH TUCTHILINPO-
BaHHOH Bomoii. 10 cM? pacTBopa MepeHoCAT B XMMUYECKHIi CTAKAH BMECTUMOCTRIO S0 cM? | ompenensior
coIep:kaHme KoQamsTa B pacTBope Mo M. 5.3.3. PacTBop, ocTaBlINiicT B KOIOe, HCIOML3VIOT I OMpenee-
HHA COIepKaHWAg HUKENS 1o 1. 5.3.2.

5.3.2. OmpeneneHe HUKEIS

K pacTBopy, HaXOTAIMEMYCS B MEPHOH KONGE BMECTUMOCTEIO 25 M, MPWINBAIOT PACTBOP aMMHUAKA,
pazbasnernniit 1 : 10 wm 1 : 1, mo mocmiskerng pH 7,5—9 (KOHTpoMb Mo YHUBEPCANBHON MHIHUKATOPHOM
Gymare). Jlanee nmpummsaoT 1 cM3 pacTBopa o-(GypHITHOKCHMA, TOBOTAT 00BEM PacTBOpPA 10 METKH JIHC-
THJUTHPOBAHHOM BOIOH H OCTABISLIOT COIEPXUMoe KONOK Ha 30 MUH. ONTHIECKYIO TTIOTHOCTD HCTIRITYEMO-
IO PACTBOPA M3MEPSIOT HA CTIEKTPOMOTOMETPE TIPH JUTHHE BONHH 486 HM B KIOBETE C JITHHOM ONTHIECKOTO
myt 100 vy, B KadecTRe pacTBopa cpaBHeHHS HCTIOTB3YIOT BOIY. ONMHOBPEMEHHO TIPOBOIAT KOHTPOTLHEIH
OITHIT HA PEAKTHUBH TePe3 BCE CTATHN AHATH3Aa W BBOIAT MOTPABKy. Maccy HUKENs B PACTBOPE HAXOMST MO
TPATyUPOBOTHOMY TPAhIKY.

5.3.3. OnpenencHue Kobanbra

B XAMWYeCKHI cTaKaH BMECTHMOCTBIO 50 cM?, comepskalimii aTMKBOTY aHATH3NPYEMOTO PacTBOpa,
IPHIMBAKOT 3 CM> PACTBOPa YKCYCHOKHCHOTO Harpud, 1 e 1 Monb/nM? congHol Kuciore, 2 cM? pacTBo-
pa HUTPOo30-P-coNH, MepeMelliHBaIOT W KHIIATIT COIepKIMOe CTAKAHA B TeueHue | MHuH. Jlanee MpHAHBAIOT
3 cM® mepokcHIa Bomopona, 2 cM3 CONMSTHOH KUCTOTHI, pa3bapneHHON 1 : 1, KAMATST 10 pa3pylIeHNs
3eIeHOBATOH 0Kpacky pactsopa. I1omyde HHEIH pacTBOp MepeHocaT B MEPHYIO KOIGY BMECTHMOCTEIO 25 v’
U JOBOIST 00BeM pacTBOpa M0 METKH JTHCTHITHPOBAHHON BOMOM. ONTHIECKYIO TNOTHOCTD NCTTHITYEMOTO
pacTBOpa U3MEPLIOT Ha CIEKTPOPOTOMETPE MPH IMMHE BONHH 415 HM B KIOBETE C IIMHOH ONTHYECKOTO
mytH 100 MM, B KadecTBe pacTBopa CpaBHEHNS UCTTIONB3YIOT BOMTY.

OTHOBpEMEHHO TIPOBOMAT KOHTPONLHEBIN OMBIT HA PEAKTHBHI Mepe3 BCE CTATMH AHANHM3Aa W BBOISIT
moTipaBKy. Maccy KobGansTa B PACTBOPE HAXOIAT IO TPATYHPOBOYHOMY TPadQHKy.

5.3.4. PereHepHpOBAHIE KOTOHKH

Ilocme gecopdIMK MPHUMECHEIX 2IICMCHTOB alleTOHOM KOJIOHKY H3 (TOopoIriacTa-4 yCTAHABIHNBAIOT B
konbe ByHseHa 1 mpoMeiBaroT 30 cM? cOMSTHOM KHCIIOTH, pasbasneHHol 1 : 1, mopumamu o 5 cM?, saTem
50 cm? gucTMMpoBanHoi Bogkl. Ilociie 5TOro KoIoHKa roToBa K yIoTpebIeHuIo.

5.4. OopadoTEa pe3yasTaTon

5.4.1. MaccoByio 10710 OIpPeNenIseMoro 3JIeMeHTa B IPOIEHTax (X)) BEMUCIAIOT 10 (GopMyTe

m-25
Xi=av
T7Ie 71— MAacca OIpEeHclacMOro 3A¢MeHTa B ATHKBOTHOM YacTH PACTBOpA, HalIcHHAS IO Ipa(HKy, MKT;
M — macca HaBeCKH aHATH3IHpPYeMOil MPodH, T;
¥V — 0GBeM aNHKBOTHOM 9acTH pacTBOpa, CM-;
25 — BMECTUMOCTBb MEPHOH KOJIOHL, cM3.

3a pe3ymbTaT aHAAM3a NPUHUMAIOT cpeTHeapH(GMeTHIeCKOe JBYX NapaieNbHBX OTIpeaeneHUil, mpo-
BEMEHHBIX M3 OTIETLHEIX HABESCOK.

5.4.2. PacXoxmeHHs pe3ynbTaTOB TBYX MAapafie AbHBIX OTIpETeTeHMI WA Pe3yTbTATOB JBYX AHATH30B
HE TOMGKHBI TIPEBRIIATE 3HAUYCHHN TOMYCKAEMBIX DACXOXICHHWH, TIPUBEICHHBIX B TA0M. 2.

1074,

Tacenupa 2

MaccoBas Oons OpefieNsieMoro aneMenTa, % HomyckaeMoe pacxoxmerme, %
5.10°6 5,0-1076
1-1075 0,8-1073
5.10°3 3,6-1073
1-107% 0,7-1074
5.107% 2,5-107
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