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M E X T OGCUY A APCTUBEHH b W CTAHOAPT

®EPPOCUNNLNIA
MeTog onpeaeneHms gochopa

FciTosilicon. Method for determination of phosphorus

[ata BBegeHua 2002—07—01

1 O6nacTb NPUMEHEHUs!

HacToswwmii cTaHgapT ycTaHaBMBaeT (hOTOMETPUYECKUIA MeTof onpefeneHns gocopa B heppocu-
avumy npu maccosoii gone ero ot 0,01 % go 0,25 %.

MeTog 0CHOBaH Ha peakLuy 06pa3oBaHus enToi hochopHOMONNGAEHOBO FreTeponoaMKNCIOTbI C
NocnefytoLMM BOCCTAHOBEHNEM ee B CONSHOKWCNON Cpede TMOMOYEBMHON B MPUCYTCTBUM CEPHOKUCON
Meay AW MOHAaMMW [ABYXBA/IEHTHOIO >Ke/nesa B NMPUCYTCTBUM CONSHOKUCIONO rMApOKCMIaMuHa 4o coeau-
HEHWS. OKPALLIEHHOr0 B CUHWI LBET, U U3MEPEHNMN ro ONTUYECKOW NMOTHOCTM.

2 HopmaTuBHbIe CCbINKK

B HacToflLemM cTaHAapTe MUCMO/b30BaHbl CCbITKW Ha CnefytoLive CTaHAapTh:

[OCT 3118—77 Kwucnota consiHasa. TexHu4eckue ycnosus

FOCT 3760—79 AmMMMaK BOAHbIV. TeXHWYECKME YCNOBNS

FOCT 3765—78 AMMOHUIA MONMGAEHOBOKUCbIA. TEXHUYECKWE YCIOBUA

FOCT 3773—72 AMMOHWI XNOPUCTBIA. TeXHUYEeCKne yCnoBus

FOCT 4147—74 XXene3o (111) xnopug 6-BofHbIA. TeXHUYECKME YCNOBUA

[OCT 4165—78 Mepgb (Il) cepHokucnasa 5-BofHas. TexHUYecKue ycnosus

FOCT 4198—75 Kanuit pochopHOKUCbIA 0AHO3aMELLEHHbIA. TeXHUYECKMe YCnoBus

FOCT 4461—77 Kwucnota asoTHas. TeXHUYEeCKue yCnosus

[OCT 5456—79 [ngpokcunam vHa rnapoxnopug. TexHuyeckune ycnosus

FOCT 5962—67* CnupT 3TUIOBbIV PEKTUPUKOBAHHbIV. TeXHWYECKNEe YCnoBmA

[OCT 6344—73 Tnomou4eBMHA. TEXHUYECKME YCNOBUA

FOCT 10484—78 KucnoTta hTopncTOBOAOPOAHAsA. TeXHUYECKNe ycnoBms

FOCT 1112584 KwucnoTta a3oTHas 0c060i YMCTOTbl. TEXHUYECKMNE YCI0BUSA

FOCT 14261—77 KwucnoTa consiHas 0co6oi YncToThl. TeXHUYecKne ycnosus

FOCT 18300—87 CnmpT 3aTWU0BbLIN PEKTU(NKOBAHHbIA TEXHUYECKNIA. TeXHUYECKMe YCnoBus

FOCT 24147—80 AmMMMWaK BOAHbI 0CO60/ YMCTOTbI. TEXHUYECKME YCNOBUS

FOCT 24991—81 deppoxpom, (heppocMIHKOXPOM, (eppocnnunumii, peppocunmkomapravey, gep-
pomapraHey,. MeTogbl 0T60pa 1 NOArOTOBKM NPO6 ANS XMMUYECKOTO U (PU3NKO-XMMUYECKOTO aHann3os

FOCT 28473—90 UyryH, CcTa/b, (heppocnnasbl, XpOM, MapraHew, metannmueckue. Oblme TpeboBa-
HUA K MeTofaM aHanmsa

* Ha Tepputopun Poccuiickoli ®egepauyun gelicteyet FTOCT P 51652—2000.

W3paHne otuumansHoe
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3 06wme TpeboBaHMS

3.1 O6wume TpeboBaHUs K mMeTogy aHanm3a —no FOCT 28473.
3.2 NabopatopHas npo6a Ao/mKHa ObiTb MPUrOTOBMEHA B BUAE MOPOLLKA MaKCUMa/lbHbIM PasmMepoM
yactuy 0.16 mm no TOCT 24991.

4 Annapatypa, peakTuBbl ¥ pacTBOPbI

CnexkTpothoTOMETP MM (POTOINEKTPOKONIOPUMETP.

Kucnota asotHas no MOCT 4461 vnmn no MOCT 11125

Kucnota xnopHas naoTHocTbio 1,5 r/cm3

KwucnoTa dropuctoBogopogHas no FOCT 10484.

Kucnota consHas no MOCT 3118 nam no FOCT 14261 u pactBop naoTHOCTLO 1,105 r/cm3: 560 cm3
CONAHOW KMCNOTbl pa3basnsatoT BOAON f0 14Mm’.

Ammunak BogHblli no FOCT 3760 nim no FOCT 24147 v pacteop 1:1.

AMMOHWIA xnopucTblii no FTOCT 3773. pacTtop 25 r/gm3.

ByepHbIii pacTBop: K 14M3pacTBopa X10puCcToro aMMoHus npubasnaoT 100 cm3consHoW K1CIoTbl
1 NepemeLLnBaloT.

TuomouesnHa no MOCT 6344. pactsop 80 r/gm3.

Megb (11) cepHokucnaa 5-sogHas no MOCT 4165, pacteop 10 r/am3,

XKeneso Tpexxnopuctoe 6-sogHoe no FOCT 4147, pacteop 100 r/gm3

nnu

KBacLpbl >Kene30amMMOHWIiHbIe, pacTBop: 173 I peakTuBa PacTBOPANOT MpU Cnabom HarpeBaHWM B
500 cm3 Bogpl, copepxkatleit 10 —30 cM3 CONSAHON KACNOThI, PUALTPYIOT 1 pa3ba&TaoT Bogon fo 1am3.

MaccoBasi KOHLEHTpaLmMs Xenesa B pacteope npumbansntensHo pasHa 0,02 r/cm3.

BoccTaHoBUTeNbHas cMmech: 150 cm3 pacTBopa CEPHOKMCOA Mean cmewwmBaroT ¢ 700 cm3 pacTBopa
TUOMOUEBUHbI. CMeChb BbIEPXKMBAIOT B TeUeHne 24 4 1 OTOUNLTPOBLIBAIOT.

mgpokcunammua rugpoxnopug no MOCT 5456. pacteop 200 r/gm3.

CnupT 3TWUNOBLIA peKTU(UKOBaHHbIN Mo TOCT 5962 nnn no FOCT 18300.

AMMOHMIA MonubaeHoBokMchbIn no TOCT 3765, pactBop 50 r/gm3, CBEXENPUrOTOBAEHHbIN.

.M0nnM6aeHOBOKMCAbI aMMOHWIA NepeKpPUCTanIN30BLIBAIOT creaytowMm obpasom: 250 r peakTusa
pacTBopsitoT B 400 cv> BoAbl Mpu HarpeBaHuu fo 80 “C. PacTBop (huibTpyHOT Yepe3 NMOTHbIA (uUnbTp,
oxnaxgatot, npunusatoT 300 cM3 3TUIOBOrO CNUPTa, NepeMeLLnBaloT 1 yepes 14 ocafjoK rog BaKyyMOM
OT(MbTPOBLIBAOT Ha (PUNLTP CPeAHER MAOTHOCTW, MOMELUEHHbI B BOPOHKY BroxHepa. OcafoK NpoMbl-
BalOT 2—3 pasa 3TnnoBbIM cnuptom nopumamu no 20 — 30 cM3 1 BbICYLUMBAIOT Ha BO3LYXE.

Kannit hocthopHOKMCbIA 0gHO3ameLleHHbI mo TOCT 4198.

CraHgapTHble pacTBopbl (hocthopa.

PactBop A: 0,4394 1 (hOCHOPHOKMUCNOIO Kanus, NpeiBapuTe/lbHO BbICYLLEHHOrO Mpu Temneparype
(10545) *C, pacTBOpSIOT B BOAE, MEPEHOCAT B MEPHYH KOOy BMeCTUMOCTbO | AM3, LONMBAIOT O METKU
BOLOW W NepeMeLLMBalOT: XPaHAT B NOMIM3TUNEHOBON nocype.

MaccoBas KoHLeHTpauua goctopa B pacteope A pasHa 0,0001 r/cm3.

Pacteop B: 10,0 cM3cTaHAapTHOro pacTBopa A NMOMELLAT B MEPHYH) Ko/iby BMecTumocTbio 100 cm3,
[0NNBAIOT 10 METKM BOLOI 1 NepemeLLnBatoT; FOTOBAT Mepes NpUMeHeHNEM.

MaccoBas KoHLeHTpauua goctopa B pacteope b pasHa 0,00001 r/cm3

5 TlposegeHne aHannsa

51 Hasecky npo6bl Maccoii 11 (npu maccoBoii gone gocgopa o 0,03 %) unm 0,5 r (Npu MaccoBoii
gone docdopa cebiwe 0,03 %) MomMellaloT B MNATUHOBYIO WAV CTEK/OYTNIEPOAHYIO HallKy, MPUIMBaoT
10 cmM3 a30THOW KUCNOTbI U OCTOPOXXHO A06aBnstoT 10 —20 cmM3 PTOPMCTOBOAOPOAHON KMcioThl. Mocne
npekpaLLeHns 6ypHoi peakuun npuansatoT 20 CM3 X/I0PHO KUCNOTbI. HarpesatoT 1 BbiNapuBatoT cofep-
XMMOe Yallkun gocyxa. Mpu maccoBoit fone KpeMHus cebiwwe 40 % noBTOpSAIOT 06paboTKy HaBecku K) cm3
(hTOPUCTOBOAOPOLHON KMCNOTbl M 10 CM3 XNOPHOA KMCNOTbI. locne OXNaXAeHUs K CYXOMYy OCTaTKy
npn6asnsaoT 10 cM3CcoNAHOM KNCMOThI U CHOBA BbIMapuBalOT Jocyxa. 3aTemM npubasnstoT 10 cmM3 consHoi
kucnotbl, 40 —50 cmM3BOfbI M HArpeBatoT 40 PacTBOPeHUs coneid. ocne oXnaxaeHWs pacTBOp NepeHocAT

2
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1N MEPHYO KONbY BMeCTUMOCTbIO VHOCM3 0/1MBAIOT 0 METKM BOAOM, NEPEMELLNBAIOT U (IUNBTPYIOT Yepes
NAOTHbIA (QUALTP B CyXyl0 Konby, 0T6packiBas nepsble NOpLUK GuUbTpaTa.

MonyyeHHbIVi PacTBOP MCMONL3YIOT A4/ ONpeAeneHus gochopa No 04HOMY U3 BapuaHTOB, MpuBe-
[eHHbIX B 5.2 nnmn 5.3,

5.2 BoccTaHoBneHMe (HochOPHOMONMBAEHOBOM FeTeponoMKNCIOTbI TUOMOYEBUHON B MPUCYTCTBUMU
CepHOKVICﬂOP’I megn

521 B MmepHylo konby BmecTMoCTblo 100 cM3 nomeLlaloT afMKBOTHYH 4acTb pacTBopa 5.0 —
25.0 cm3 comepxatyto 20 —80 mkr ¢ocopa, npunusatoT 50 cm' 6yhepHoro pactsopa. 10 cm3 BoccTa-
HOBWTE/IbHON CMeCK 1 BblfjepXKMBatoT [0 06ecLBeYnBaHNs pacTeopa. 3aTeM Mo Kanisam npy HernpepbiBHOM
nepemeLuvBaHum npubaasaot 8.0 cM3 pacTBopa MONMGLEHOBOKUCNOrO aMMOHUA W MEPEMELIMBAOT B
TeyeHne 1—2 muH. Tocne aToro pa3baassatoT pacTBOP BOLOW 40 METKM U NepeMeLlnBatoT.

Yepes 15 MUH M3MepAIOT ONTUYECKYH NJIOTHOCTb PacTBOpa Ha CNeKTPO(OTOMETPE MPU ANNHE BOSHbI
830 HM 1M (hOTO3NEKTPOKONOPUMETPE B AMana3oHe A4UH BofH oT 680 fo 880 HM.

B KayecTBe pacTBopa CpaBHEHUS MPUMEHAIOT BOAY.

Mocne BblYMTAHWS 3HAYEHWSA ONTUYECKOW MIOTHOCTM PacTBOpa KOHTPOMIbHOIO OMbITa U3 3HAYEHUS
ONTWYECKOl NNOTHOCTU pacTBOpa NPobbl HAXOAAT MaccoBYHO 400 (ocdopa METOAOM rpPagyvpOBOYHOIO
rpajka uam MeToAoM CPaBHEHWUS CO CTaHAapTHbIM 06pasLioM C XMMWUYECKUM COCTaBOM, COOTBETCTBYIO-
WM TpeboBaHMAM HACTOSALLEro CTaHAapTa, ¥ NPoBeLeHHbIM Yepes BCe CTaaun aHanusa.

5.2.2 ocTpoeHue rpafyMpoBOYHOro rpatmka

B psg MepHbIX K06 BMecTumocTbio 100 cm3BBOAAT 0T 0.2 go 8.0 cM3cTaHAapTHOro pacTeopa b. uto
cooTBeTcTBYeT 0T 0.00002 g0 0.00008 r chocthopa. BoaHy Konby cTaHAapTHbIA pacTBOp (hoctopa He BBOAAT.

B kaxgyto Konby npmbaassoT 50 cm3 6ytepHoro pactBopa, 10 cM3 BOCCTaHOBUTENLHOW CMecU W
[lanee aHann3 NpPoBOAAT, Kak B 5.2.1.

B KauecTBe pacTBOpa CpaBHEHUA MPUMEHSIOT pPacTBOP, He COAepXKalMii CTaH4ApTHOro pacTeopa
thocgopa.

Mo NOAYYeHHbIM 3HAYeHWsIM ONTWUYECKMX MIOTHOCTE/ PacTBOPOB M COOTBETCTBYHOLMM MM Maccam
thocthopa CTPOAT rpagyvpoBOYHbINA rpaduk.

5.3 BoccTaHoBneHWe hochopHOMOIMOLEHOBOI reTeponoMKMCA0Tbl MOHaMKN ABYXBa/IeHTHOrO Xeesa
B NMPUCYTCTBUWN CONTAHOKMCAOro runpokcmnnamMmHua

5.3.1 B KOHM4YecKy Konby BMecTMOCTbO 100 cM3 NOMeLLAr0T a/IMKBOTHYH YacTb pacteopa 5.0 —
25.0 cm3, cogepxaliyto 20 —80 MKr (hochopa, NprbasnsoT 1,0 CM3PacTBOpa Kee30aMMOHNIAHBIX KBAC-
LIOB UM XNOPHOTO Kefe3a 1 pacTBOp aMMMaKa o Hauana BbinafjeHna ocajka ruipoKCcuaa Xenesa, KoTopbli
pacTBoOpsIOT, 406aa3ss No KanasaM pacTBOP CONSHON KUCMOTbI NA0THOCTLI0 1,105 r/cm3, n3beras n3bbiTKa.
MpnbasnsoT Bogy A0 o6bema 60 cm3, 3aTeM npmbasnsioT 10 cm3 pacTBOpa CONSHOKUCIONO FMAPOKCHMA-
MHHa. BblAEPXMBAIOT Npu cnabom HarpesaHuy A0 OBecLBeyBaHWA PacTBOPa, 3aTeM HarpesaroT [0 Kune-
HWA.

Ecnu pacTBOp COXpaHseT XeNTyt OKpackKy, A06aBnA0T 1—2 Kanim pacTBopa amMuaka. BecuBeTHbIi
pacTBop oxnaxgatoT, npnbasnsoT 10 cm3 pacTBopa CONMSHON KMCAOThI MA0THOCTLIO 1,105 r/cm3. 3atem no
KannsaMm Npy HenpepbIBHOM MepemeLuvBaHum npubasnsoT 8,0 cM3 pacTeopa MOMBAEHOBOKMCIONO aMMO-
HUS W NepeMeLLnBaloT B TedeHne 1—2 MUH.

PacTBOp nepeHOCAT B MepHYO0 Konby BMecTuMOCTbio 100 cM3 foNnmnBaroT 40 METKM BOAON U Nepeme-
LUMBAIOT.

Yepes 15 MUH M3MepAIOT OMTUYECKYH NJIOTHOCTL PACTBOPA Ha CNeKTPO(OTOMETPE MPU A/IMHE BOSHbI
720 HM 1K HOTOIIEKTPOKOIOPHMETPE B AMana3oHe AAnH BoaH oT 680 go 900 Hm.

B KayecTBe pacTBOpa CPaBHEHUs NPUMEHSIOT BOLY.

Mocne BblYMTaHWUA 3HAYEHUA ONTWMYECKOW MAOTHOCTW PacTBOpPa KOHTPO/IbHOMO OMbiTa U3 3HAYeHWs
OMTMYECKOW MAOTHOCTW pacTBOpa NPO6bI HaX0AAT MacCOBYH JOMH0 hoctopa METOAOM pagyMpPOBOYHOMO
rpamka unm MeTofioM CpaBHEHWS CO CTaHAAPTHbIM 06pa3LOM C XMMUYECKMM COCTaBOM, COOTBETCTBYHO-
WyM TpeboBaHMAM HaCTOALLEro CTaHAapTa, M MPOBEfeHHbIM Yepe3 BCe CTafuM aHamsa.

5.3.2 MocTpoeHue rpafyMpoBOYHOro rpagmka

B pag MepHbIX Konb BmectumocTbio 100 cM3BBOAAT OT 2.0 go 8,0 cm3cTaHAapTHOro pacteopa b, uto
cooTBeTcTBYeT 0T 0.00002 g0 0,00008 r hocthopa. BogHy Konby cTaHAapTHbIV pacTBOp ocdopa He BBOASAT.

B kaxaylo Konby npvb6asnsaioT no 3 cM3 pacTBOpa >Kee30aMMOHMWIAHBIX KBACLLOB WM XO0PHOrO
Xenesa. 20 cM3BOAbl 1 MO KanagaMm pacTBOp aMMuaKa [0 Hayana BbinafeHWs ocafka rmapokcuaa xenesa,
KOTOpbIi 3aTeM PacTBOPAOT, f06aBMsAs MO Kanjism pacTBOP COMSHOM KMCAOTbl NAoTHOCTbIO 1.105 r/cm3
nsberas n3bbITka. Cofep>xumoe Konb pa3basnatoT Bogoi Ao 60 cM3u Aanee aHanv3 NPOBOAAT B COOTBET-
cTBum ¢ 5.3.1.
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13 Ka4yecTBe pacTBOpa CPaBHEHWs MPUMEHSIIOT PacTBOP, HE COAePXalyuii CTaHZApTHOro pacTeopa

thocdopa.
Mo nony4eHHbIM 3HAYEHUSM ONTUYECKUX MAOTHOCTEN PacTBOPOB U COOTBETCTBYHOLMM MM Maccam

thochopa CTPOSAT rpagyypoBOYHLIA rpadink.
6 O6paboTka pe3ynbTaToB

6.1 MaccoByto fonto ocopa X. %, onpeaensieMyto MeTOAOM FPagynpoBOYHOro rpadmka, Bblumnc-
NAT No opmyne

X—L_Ii_H—'-100- m

rge T| —macca ¢ocgopa, HailjeHHas Mo rpagyMpoBOYHOMY rpaguky, T;
T —Macca HaBeCcKu, COOTBETCTBYHOLLAA a/IMKBOTHOW 4acTW pacTBopa npo6bl, T.
6.2 Maccosyto gonto thocopa Xr %, onpefensemyto METOLOM CPaBHEHUS, BbIYMCASOT Mo opmyne

" n D i>
n>= In-/;, 2)

rge J1 —aTTecToBaHHOE 3HAYeHWe MaccoBoW fonm hocdopa B CTaHAapTHOM o6pasue, %;
I) —3HayeHMe ONTMYECKON MNOTHOCTM pacTBopa Mpobbl;
Dt —3HauyeHune ONTUYECKOl NIOTHOCTY PacTBOpPa KOHTPOLHOMO OMbITa;
D: — 3Ha4yeHMe ONTUYECKO MIOTHOCTM pacTBopa CTaHAapTHOro o6pasua.
6.3 HopMbl TOYHOCTM M HOPMATMBbLI KOHTPONS TOYHOCTM OMpefeneHMs maccoBoi fgonu docdopa
npuBegeHbl B Tabnuue 1

Tab6nuuya 1—HopMbl TOYHOCTU B npougeHTax

Jlonyckaemoe pacxoxjeHue

MorpewHocTb [ABYX CpeaHux pe3ynbTaToB
MaccoBas gonn hochopa pesynbTaTe pesyneTaros ABYX Tpex aHannsa
aHanusa [ Bb|naoHna+?evll-|3:n’:|x " rlapau‘mem;H::D(;> napanneanubls\ CT:;S:SPJ:?;O
pasnuyUHbIX onpeaenexui onpeaenexni aTTeCTOBAHHOIO
ycnosuax. dc 3HayeHusa 6
Ot 001 o 0,02 BKMOM. 0.004 0.005 0.004 0,005 0,003
Ce.002 » 005 * 0.006 0.007 0.006 0,008 0.004
» 005 -~ 010 » 0.008 0,011 0.009 0,011 0.006
» 010 » 025 * 0.012 0.015 0.012 0,015 0,008
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