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M E X IO CUY 4 APCTHBEHHBbB 1 CTAHAOLAPT

HUWKE/b. KOBAJIbT
MeTog onpegenenuns ocdopa

Nickel. Cobalt.
Method for determination of phosphorus

[aTa BBegeHns 2003—07—01

1 O6nacTb NpUMEHeHNKs

HacToswuii cTaHAapT ycTaHablMBaeT CNeKTPohoTOMETPUYECKUIA MeTOA onpegeneHns docgopa npu
maccoBoii fone ot 0,0002 % go 0,005 % H nepBnyHOM Hukene no FOCT 849 n kobanbte no MOCT 123.

2 HopmaTuBHbIE CCbIIKN

B HacTosLlem cTaHfapTe UCMO/b30BaHbl CChIIKN Ha CnegyloLme cTaHaapThl:

FOCT 123—98 Kob6anbT. TexHUYecKue ycnoBums

FOCT 849—97 Hukenb NepBuYHbIA. TEXHUYECKME YCNOBUA

FOCT 2603—79 ALETOH. TeXHUYEeCKMe ycnosms

FOCT 3118—77 Kucnota consHasa. TexHUYecKue ycnosms

FOCT 3765—78 AMMOHMIT MONNGAEHOBOKUCbIA. TEXHUYECKME YCIOBUS

FOCT 4198—75 Kanwuii hochOpPHOKNCABIA 0fHO3aMeLLeHHbI. TeXHUYecKue ycnoBums
FOCT 4461—77 Kucnota a30THadA. TeXHUYECKMNe YCnoBus

FOCT 6006—78 bytaHon-1. TexHu4ecKue ycnosus

FOCT 6016—77 CnupT 1306yTWUNOBLIA. TEXHNYECKME YCNOBUS

FOCI" 11125—84 KucnoTa a3oTHas 0co60i YMCTOTbl. TeXHWYECKMe YCNoBUS

FOCT 13047.1—2002 Hwukenb. KobanbT. Obwmne TpeboBaHMA K MeTOAaM aHanmsa
FOCT 14261—77 KwucnoTa consHas 0C060/ YMCTOTbI. TeXHUYECKMe YCOoBNUS

FOCT 18300—87 CnupT 3TU/IOBbIV PEKTU(MNKOBAHHBIA TEXHNYECKMNA. TEXHNYECKME YC/TOBUA
FOCT 20015—88 Xnopodopm. TexHNYeCKne ycnosms

FOCT 20490—75 Kanwuii MapraHL,0BOKUC/bIA. TEXHUYECKME YCNOBUS

3 O6uue TpeboBaHMs 1 TpeboBaHUsA 6e30MacHOCTU

O6ume TpeboBaHNS K METO4aM aHanun3a 1 TpeboBaHMs 6e30NaCHOCTM NPU BbINOMHEHUN paboT —no
OCT 13047.1.

4 CneKTpo(oTOMETPUYECKNIA METOA

4.1 Mertog aHanmsa

MeToj ocHOBaH Ha M3MepeHWM CBETOMOrNOLWEeHNA Npu ganHe BonHbl 610—720 HM pacTBopa KOM-
NNeKCHOro ¢ochopHOMONM64EHOBOIO COEAMHEHNS, BOCCTAHOB/IEHHOIO ABYX/IOPUCTbIM O/I0BOM, MOC/e
npesBapuTeNbHOr0 3KCTPaKLMOHHOIO W3BNEYeHUA W306YrnioBbIM CIMPTOM WM CMeCblo ByTWUNIOBOrO
cnupTa 1 X10pothopMa 13 cpefbl XNOPHON KUCAOTHI.

4.2 CpeacTsa M3MepeHWiA, BCMIOMOraTe/ibHble YCTPOWCTBA, MaTepuasibl, peakTuBbl, PacTBOpSI

CnekTpothoToMeTp UAM (POTO3NEKTPOKONIOPUMETP, obecneymBarowmii NPOBEAEHNE WU3MEPEHUI B
AvanasoHe gnavH BonH 590—630 HM nam 700—740 HMm.

Kucnota asotHas no FOCT 4461, npy HeoOGXOAMMOCTU OYMLLEHHAs MEePeroHKoi, wan Mo
FOCT 11125, pas6asneHHas 11 un 19

M3paHve odnymanbHoe
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Kucnota consHas no FOCT 3118 nam npu Heobxogumoctn no TOCT 14261. pasbasneHHas 1.1 win
19

Kucnota xnopHas no |1|, pas6a&neHHas 1: 9.

dunbTpbl 06€340M1EHHBIE MO |2] 1AW apyre NA0THbIE (UNLTPbI.

AMMOHMIT MonmbaeHoookucablii no TOCT 3765, nepeKpHCTaNNH30BaHHBbIA. 1 pacTnop MaccoBOiA
KOHUeHTpaumm 0,1 r/cm3.

[na nepekpuctannusaumm HaBecky MONMG64EHOBOKMCIOrO aMMOHWA Maccoii 70,0 r nomellaloT B
CcTakaH BMecTUMocTbio 600 cm3 npunHuatoT 400 cm3 nofbl, pPacTBOPAT npu HarpesaHun go 70—80 'C,
(hUNBTPYIOT FOPSAYMIA pacTBOp Yepes PunbTp (CUHAS NeHTa), (UNbLTPAT CHOBA HArpeBatoT U ropAYniA pacTnop
Tak e unbTpytoT. K ropauemy pactsopy npunumsatoT 250 CM33TWUI0BOr0 CNUPTa, OXNXKAAIOT, BbILEPXKU-
BalOT He MeHee 14 W OTQUILTPOBBLIBAIT KPUCTIMYECKWNIA 0CaAoK Ha (hapdopoByro (QUALTPYIOLLYIO
BOPOHKY. OCafjoK NpoMbIBalOT 2—3 pasa 3TUA0BbIM CNUPTOM nopuuamu no 20—30 cm3 1 BbICYLLMBAIOT Ha
BO3/yXe.

Kanuii mapraHuoBokucnblii no TOCT 20490, pacTnop MaccoBoil KoHueHTpauuu 0.003 r/cm3

Kanuii octhopHokmenblli no FTOCT 4198. BbiCyLUeHHbI npu TemnepaType 100—110 "C.

Onoso Asyxnopuctoe no (3.

PacTBop 1[BYyX10pUCTOrO 0/10Ba MacCoBOW KoHUeHTpaumu 0,02 r/cm3 B CONSAHON kucnoTe, pa3bas-
neHHon 1.1

PacTBop 2 ABYX/10pMUCTOrO 0/10Ba MaccoBoi KoHueHTpauuu 0.002 r/cm’ B CONSIHOWM KucnoTe, pa3bas-
NeHHoi 1.9,

CnnpT 3TUNOBLIA PEKTU(UKOBAHHbIA TexHWuYeckuii no MOCT 18300.

CnupT 6yTrnoBblii no TOCT 6006.

CnmpT n306yTmnoBein no MOCT 6016.

AueTtoH no FOCT 2603.

Xnopodopm no FOCT 20015 unu hapmakoneiiHblidi no |4|.

CMech 419 3KCTPaKLMK: CMeLnBatoT TPy 06beMa Xnopodopma 1 gsa o6bema 6yTUI0BOrO CnvpTa.

PacTBopbl (hocthopa M3BECTHON KOHLEHTpaL M.

PactBop A maccoBoil KoHUeHTpauun tocgopa 0.0001 r/cM3: HaBecKy (OCGHOPHOKMCIONO Kanus
maccoli 0.4394 r nomeLLatoT B CTakaH BMeCTUMOCTbo 250 cm3, pacTeopsatoT B 80—100 cM3BONbI, NepPeBOAAT
pacTrnop B MepHyto Konby BmMecTumocTbio 1000 cM3, LONMBAKOT 40 METKM BOAONA.

PactBop B maccoBoil KoHueHTpauuu docgopa 0,00001 r/cm3: B MepHyH Konby BMeCTUMOCTbHO
100 cm3oT6upatoT 10 cM3 pacTBopa A, JONMBAIOT 0 METKM BOAOWA.

PactBop B MaccoBoii KoHUeHTpauun ocgopa 0,000002 r/cm’: B MepHYK Koniby BMECTMMOCTbH
100 cm3oTbupatoT 20 cm3 pacTeopa b, 4ONMBaKOT A0 METKM BOAOIA.

4.3 TlloaroToBka K aHam3y

[ns rpagyvpoBoYHOro rpaduka B fenvTenbHY0 BOPOHKY BMecTMoCTbio 100 cM! nocnegosatenbHO
otbupatoT 1.0; 2,0; 4,0; 6,0; 8,0 cm3pacTBopa thoctopa B, gonmeatoT 06beM B BOPOHKE A0 50 CM3 X/10pHOIA
KUCNOTOM, pasbasneHHoi 1.9, npunmnaloT 3 cM3 pacTrnopa MOAMGAEHOBOKMCAOr0 aMMOHUA U Janee
nocTynatoT, Kak ykasaHo B 4.4.2 unn 4.4.3 n 4.4.4.

Macca hocopa B pacTBopax fas rpagyMpoBOYHOrO rpagmka coctasnseT 0,000002; 0.000004;
0,000008; 0,000012; 0.000016 .

Mo 3HayeHUsM CBETOMOr/IOLEHHS PACTBOPOB W COOTBETCTBYHOLWMM MM Maccam qoctopa CTPOsAT
rpasyvpoBOYHbIA TpaduK C Y4eTOM 3HAYeHWUS CBETOMOINOLLEHHS FPaslyMpOBOYHOIO pacTBopa, MOAroToB-
neHHoro 6e3 BBeAeHWs pactrnopa tochopa.

4.4. TlpoBefaeHune aHamsa

441 B cTakaH W3 KBapLEBOro cTekna unu u3 roponnacta BMECTUMOCTbIO 250 cM3 rnomeLualoT
HaBecKy npobbl Maccoil B COOTBETCTBUM C Tabnumuein L1

Tabnuya 1—Ycnosms NOAFOTOBKM pacTBopa npobbl

Maccosas fomm cocdopa. % Macca HaBeckn npobbl. i
OT1 0,0002 go 0.0005 BKntOY. 2.000
Cs. 0.0005 » 0,0010 * 1,000
* 0.0010 . 0.0020 . 0.500

0.0020 » 0.0050 * 0.200
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K npo6e npunmeatoT 15—30 cM' a30THOIM KMCAOTbl, pa3baBneHHoin 1:1, go6asnsoT 5—6 Kanenb
pacTBopa MapraHL,0BOKMC/IOro Kannua 1 pacTBOPSAIOT MNP HarpesaHuu Ao Temnepatypsl 60—70 *C. Pactsop
BbINapuBatoT [0 06beMa 10—15 cm3 mpuamBatoT 5 CM5X/I0PHOI KUCMOThI, HarpeBatoT B TeueHne 10 MuH,
oxnaxpgatoT. MpunmsatoT 30 CM3XIOPHOA KMCNOTbI, pa3baBneHHoN 1:9, HarpeBatoT 0 PACTBOPEHUS COMeEN,
OXNXKAAIOT. PacTBoOp MepeBOAAT B [AeNUTENbHYH BOPOHKY BMeCTUMOCTbiO 100 cM3, fonmBaloT 00beM
pacTtBopa 40 50 cM3 X/I0pHOIN KUCMOTOW, pasdaBneHHoW 1.9, n ganee, B 3aBUCUMOCTW OT BbIGPAHHOMO
3KCTpareHTa, NpoBOAAT aHanun3 no 4.4.2 wm 4.4.3.

4.4.2 K pacTtBOopy B AenvTeNbHOM BOPOHKe NpuavBaloT 3 cM3 pacTBopa MOMHOAEHOBOKHCIOIO
aMMoHusa. 20 cM3CMecKn N8 3KCTPaKLuUWM, BCTPAXMBAKOT BOPOHKY B TeyeHue 1 MuH. Tlocne paccroeHus
(ha3 opraHuyeckyto (hasy CIMBAIOT B CYXYH) MepHYH Konby BMeCTMMOCTbO 50 cm3, K BoAHON (hase
npuamealoT 5 cM3 cMecK AT 3KCTpakuMu M npombiBatoT ee B TeueHue 30 c¢. [Mocne paccrnoeHumsi has
opraHuyeckyto a3y NpucoeLMHAIOT K pacTBOPY B MepHOI Konbe, BOAHYHO (ha3y oT6packiBatoT. K pacTBopy
npunuealoT 5cm3 6yTwnosoro cnupta, npubasnalT 3—4 kanam pacTBopa 1 ABYX/JIOPHCTOrO 0/10Ba,
[ONMBAOT IO METKN BYTWUIOBbLIM CMIMPTOM M M3MEPSIOT CBETOMNOrNOLLIENNE, KaK yKasaHo B 4.4.4.

4.4.3 K pacTBopy B AenvTeNbHOM BOPOHKe nNpuavBaloT 3 cM3 pacTBopa MOMHOAEHOBOKHCAOIO
amMMOHMA, nepemelLnBatoT, Yepes K) MuH npuamsaioT 10 cM3 M300yTWUMIOBOrO CNUpTa W BCTPSXMBAKOT
| MuH. OpraHuyeckyto hasy CMBaOT B APYrY 10 AeNNTENbHYI0 BOPOHKY BMeCTUMOCTbH0 100 cm3 a K BOAHOM
thase npunmsatoT 10 cM3 M306yTUNOBOrO CNMPTa U MOBTOPAIOT 3KCTPaKLmio. BonHyto thasy oTbpachiBatoT.
K 06berHeHHbIM OpraHnyeckum hasam npunnsatoT 15 cm3pacTBopa 2 ABYX/IOPHCTOrO 0/10Ba W BCTPAXM-
BalOT BOPOHKY 1 MuH. BogHyto thasy 0TOpachiBatoT, OpraHNYeckyto a3y CAvBatoT B CyXyt MepHYHo Konby
BMeCTUMOCTbt0 50 cmM3 [ennTeNibHY0 BOPOHKY NpPOMbIBalOT 5—10 cM3 aueToHa, NpUCOeanHAs ero K
pacTBOpYy B MepHOI Konbe, fLONMBAKOT 40 METKM aLeTOHOM U M3MepSoT CBETOMOI/IOWEHHE, KaK YKa3aHo
B4.4.4

4.4.4 Yepe3 15M1H N3MEPAIOT CBETOMOINOLLIENME pacTBOPa NPO6LI Ha CMEKTPOOTOMETPE NPU ANTMHE
BOJIHbI 610 nnn 720 HM, UKW Ha POTO3NEKTPOKONIOPHMETPE B AnanasoHe 4/imH BonH 590—640 nnn 700—740
HM B KiOBeTax TOJILYMHONM MOrnoLaroLLero cnos 3 cum.

Mpu nposegeHuy aHanusa no 4.4.2 B KayecTBe pacTBOpa CPaBHEHUSA MCMOMb3YIOT cmecb 15 cm3
xnopocopma 1 35 cMm' ByTUI0BOrO CNMpTa, NpW NPOBEAeHNN aHATH3a Mo 4.4.3 —cmech 20 cM3u300yTK-
nosoro cnupTa n 30 cm3aueToHa.

Maccy thocgopa B pactBope Npobbl HAXOAAT MO rPasyvpoBOYHOMY FpaduKy.

4.5 O6paboTKa pe3ynbTaToB aHanm3a

Maccosyto fonto ¢ocopa X. %, BblUMCAAOT MO Gopmyse

M AM

X = 100, (1)

roe Mx— macca thocopa B pactsope npobel, T;
Mt — macca octhopa B pacTBOpe KOHTPO/IbHOIO OMbITa, T:
M — wmacca HaBeckun npob6sl, T.
4.6 KOHTPO/Ib TOYHOCTM aHanmn3a
KOHTPO/Nb METPOIOrMyecKnX XapakTepuCcTUK pesynibTatos aHasm3a nposogat no FOCT 13047.1.
HopmaTnBbl KOHTPONA W MOrPEeLLIHOCTL METOAa aHATU3a NPUBEAEeHbI B Tabnuue 2.

Tab6nuuna2—HopmaTvebl KOHTPONA W NOT PELUHOCTL MeToja aHannsa

B npovueHTax
Aonyckaemble Aonyckaemble
MaccoBas Hons pacxoxaenna pacxoxaenus Aonyckaemsie MorpewHoCcTh MeTONA
bochopa pesynbTaTa ABYX pe3ynbTaTos rpex pacxox nemun asy.\ ananusa A
napannenbHbl X napannenbHelx pe3ynbTaToB aHanusa D
onpepeneHunii ds onpepeneHunin d~
0.00020 0.00008 0.00010 0,00015 0,00010
0.00030 0.00010 0,00012 0,00020 0,00015
0.00050 0.00015 0.00020 0,00030 0,00020
0.0010 0.0002 0.0003 0,0004 0,0003
0.0030 0.0005 0,0006 0,0009 0.0006
0,0050 0.0007 0,0009 0.0014 0.0010
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NPUNOXEHVE A
(cripaBoYHOe)

Bubnuorpadus

[Il TY 6-09-2878-84 KucnoTa xnopHas X. Y. Ans aHanunoH

[2] TY 6-09-1678—95* ®unbTpbl 06c330NeHHbIC (6enasi, KpacHas, CUHAS NEHTbI)
|3] TY 6-09-5393-88  Onoso (11) xnopwug 2-8o4HOE (0N0BO ABYX/N0PUCTOC)

|4] Td X cratba 160  Xnopodopm thapmakoneliHbiii

* [lelicTByeT Ha TeppuTopun Poccuiickoii ®egepauun.

YK 669.24/.25:543.06:006.354 MKC 77.120.40 B59 OKCTY 1732

KntoueBble cnosa: HUKeNb, KobanbT, hocdop, XMMUYECKMi1 aHann3, MaccoBas nonsa, cpeacTtea I/IBMBDEHI/II‘/‘I,

pacTBOp, peakTuB, Npo6Ga, rpajyvMpoBOYHbLIA FpaduK, pPe3ynbTaT aHanusa, MOrpelHoCTb, HOPMATUBbI
KOHTpONS
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