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FOCYHAPCTBEHHBA CTAHBRART POCCMECKOR SEREPALLHM
-}

FAJIARA
Metox onpeneaennn pocopa roct p
Gallium. 50429.9-92

Method for the determination of phosphorus

OKCTY 1709

Jarta seepreHus 01.01.94

Hacrosmui cranaapr ycTAHABJAHBAaeT METOAL 3KCTPAKIHOHHO-
¢doToOMETPHUECKOr0 H BH3YyanAbHO-(GOTOMETPHYECKOro onpelaeneHng ¢o-
cdopa B raAJud B HHTEPBAJEe MacCOBHIX JfoJed ot 1-10-% no 11074 %.

1. OBHLIHE TPEBOBAHHUA

O6uiue TpeboBaHUS K MeTOoAAaM aHalu3a H TpeGoBaHHs OGesomnmacHo-
cti — no TOCT P 50429.0.

2. METOJ 9KCTPAKULHOHHO-»OTOMETPHYECKOIO
ONPENEJEHHUA ®0CPOPA

2.1. CymnocTe MeTORA

MeTton ocHOBaH Ha NpeABapuUTe/JbHOM NepeBeJeHHH raJjlius B pac-
TBOP B aHAJHTHYECKOM aBTOK/JaBe, 3KCTPAKUMH XJOPHAA Trajus
apupoM, H3OHpaTeNbHONH 3KCTpakuuu dochopa cmechbio n-GyTanosa ¢
XJIOpoOpPMOM H NOCJEAYIOLlEM ONpeleJleHHH €ro B BHAe BOCCTaHOB-
JJeHHOH MOJHO0PoCchOpHOHA reTepONnoOJTHKHCAOThL.

2.2. Annapatypa, peakTHBb H PacTROpHI

ABTOokJaB ananutHueckuyi M167  KoHCTpYKuHM [HpeaAmera HIH
agasorqunbiiy (ueprex). Ilpu pabore ¢ aBTOK/IaBOM cJelyeT CTPOTO
co6GMIOfaTh NPHIATAEMYI0O K HeMY HHCTPYKLHIO IO 3KCHJyaTailHH.

Becnt maGopatopuble 1-ro knacca o 'OCT 24104.

Hananue odHuHaAbHOE
Hacrosuminii CTaHAAPT He MOXKeT ObITh NMOAHOCTHIO HAM MACTHYHO BOCNIpPOH3IBENEH,
THPaXXHKPOBAH M pacnpocTpaHeH (e3 pa3pewenua I'occtanpapra Poccuu
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!l — Kopnyc aBTOKJAaB4, 2 ~— PEaKUUOHHAA €MKOCTh, 3 — cGop-

HHK, 4 — KpBIIKa DeaKHOHHOH eMKOCTH, 5 — KphllIKa Xopnyca

aBTOKnaBa, 6 — sanepHoe YCTPOHCTRO, 7 — HaTAXKHas raltka,
8 — 2OHHBMI XOVIOMHABHHE

llxag cyWHABHBIE C TEPMOPETYJIATOPOM, 00ecneuHBaIOWHY TeMIe-
parypy HarpeBa 1o 250 °C.

BeuTuasTop xeMHATHBIH.

ITunner u3 oprereksaa uau hToponaacra.

DorosnekTpokosopuMerp PIK-56 nau aHaorHUHBIA.

Bopouku penureibHble BMECTHMOCTHIO 50 TM?,

Kon6u mepHble BMecTHMOCTbIO 25; 100 eM® n 1 am3.

[THneTkH ¢ geleHUsIMH BMeCTHMOCTBIO 1; 51 10 cmM3.

DunbTpel 6yMaxKuble <KKpacHad JeHTa» gHameTpoM 70 MM.

Iuaauuapel MepHble BMeCTHMOCThIO 10;. 25 cm3.

Kucanora coansitnas ocoboii wucrorel mo 'OCT 14261, KOHUEHTPH-
POBaHHAsA H KOHIeHTpalHel 6 Moab/am3.

_ Bona nenoHH30BaHHasg C YIeJbHBIM 3JEKTPOCONPOTHBJAeHHeM 10—
20 MOwm-cm.
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C. 3 T'OCT P 50429.9—92

AmMonuii MoaubaeHoBokucani no 'OCT 3765, Boaubii pacTBoOp
koHuenrtpamnue 100 r/am3.

Xanopodopm rexnuueckuii no FOCT 20015.

Cnupr GytuioBeifi HOpMaabHHE TexuuueckHii nmo ['OCT 5208.

Oup AUSTHIOBBIH, HACHIUEHHHN PACTBOPOM COJISIHOH KHCJOTHI KOH-
LeHTpalked 6 Moab/IM2.

CMmech 11 3KCTParupoBAHHA: CMeCh OYTUJIOBOTO CHHPTA H XJOPO-
dopma B 06bEMHOM COOTHOIIEHHH ‘3:7.

I'anuepun no F'OCT 6259.

OnoBo ABYXJIOpHCTOE 2-BOAHOE, PAacTBOP B FJIHIEDHHe KOHUIEHTpa-
uueit 100 r/am® (pacrBopeHue NPOBOAAT NPH HarpeBaHHH Ha BOASHON
Gane).

Kaauii pochoproxucanl ogro3aMeennbii no FOCT 4198.

PacrBop. pocdopa ocHoBHOM: 0,438 r Kaausa (HOCHOPHOKHCIOFO
OJHO3aMellleHHOr0 PacTBOPAIOT B BOJE, IIEPEHOCAT B MepHylo Kojaby
BMECTHMOCThIO | AM3, DOBOASAT BOAOM [0 METKH H NepeMellHBaloT.

1 cM? pactBopa coaepxut 100. MKr doctopa.

PacrBop ¢ocdopa pabounii: 160 cM® ocHOBHOro pacrsopa ¢ochopa
3aJIHBAIOT B MepHYIO K0JiGy BMecTHMOCTbIO 100 cM®, nosiHBalOT BOAOM
A0 METKH H nepeMeliHBalor.

1 ¢m2 pabouero pacrBopa copepxur 10 MKr docdopa.

bBonee pasbapienHble paboune pacTBopu ocdopa roroesaT nociue-
LOBaTeJbHLIM pasfaBjieHHeM BOLOH B O0ObLEMHOM OTHOlIeHHH 1:9 B
JleHb yrnoTpebJeHHus.

2.3. IllpoBeaenne aHaausa

2.3.1. HaBecky npo6nl rajius maccoft 2 r moMmeuiawt o (pr1épo-
NJACTOBBLI BKNaAblli—COOPHHK AaHAJAUTHUYECKOTO aBTOKJAaBa  (CM.
yepTexK), npuausaior 5 cM? BoAn. Braaabim ¢ COLepPXKHMBIM YCTaHaB-
JIHBAIOT MHHLUETOM B PeaKlHOHHOH €MKOCTH, B KQTODYIO NpeABapHTeb-
Ho 3aauBaloT 20 cM® COJNSHOH KHCJIOTH KOHUEHTpHpOBaHHOH. Peakuu-
OHHYI0 €MKOCTh 3aKPBIBAIOT KPHIIIKOH M TepPMeTH3HPYIOT B MeTa/JIH-
yecKOM KOpHyCe aBTOKJaBa. ABTOK/aB NMOMeLIAIOT B NPeABaPHTENbHO
TIPOrpPeTHiii CYWHJLHBIA WKa( H BbHAEPXKHBAIOT TPH TeMmepartype
200 °C B TedeHHe 3 u. ABTOKJIAB BHIHHMAIOT M3 CYIHWJIbHOrO liKada,
OXJIAXKAAT N0 KOMHATHOH TeMIepatypbi C MOMOUIBIO JOHHOTO XO0JIO-
JHJABHHKA, Pa3repPMETH3HPYIOT, H3BJAEKAIOT pPEeaKINOHHYI0 €MKOCTh,
NPOTHPAKOT ee CHAPY¥H BaToH, CMOUeHHOI BOAOH, a 3aTeM CIHPTOM.
OTKPHBAIOT KPbILIKY, BRIHHMAIOT NMHHIETOM BKJ4AbIUI-COOPHHK.

2.3.2. PactBop u3 BKJaablia-cOOpPHHKA MePEHOCAT B MEPHbLIA LH-
JHHAP BMecTuMmocTblo 10 cm® u noBoasit o6bem a0 10 cm® pacTBOpOM
COMIIHON KHCJOTH KOHUeHTpamuei 6 Moab/aM?. PacTBop u3 uuAHHAPa
MepeHOCAT B AeJHTEJAbHYIO BOPOHKYy. [lanaiuii 3KCTparupymwoT Tpems
nopuusaMH adupa mo 10 cm® B Teuenne 2 MUH. DDUDPHBIA cJ0H oTOpa-
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FOCT P 50429.9—92 C. 4

CHIBAIOT, a BOAHYIO (pasy -MepPeHOCAT. B AENHTENbHYIO BOPOHKY, NPHJIH-
Bator 8 cM® pacTBOpa aMMOHHA MOJAHGAeHOBOKHcsoro, 10 cM?® cMecH
AJisl 3KCTParHpoBaHHsi. BcTpAXxHBaloT BOPOHKY B TeuyenHe 2 MHH. Op-
FaHHYecKyI0 (dasy (HHXKHHMII cJI0H)  GHABTPYIOT uYepes GyMaskKHBIH
¢buapTp B Koaby, npubaBisiOT OAHY Kalalo pacTBopa ABYXJOPHCTOTO
0JI0Ba H NepeMellHBaloT. MaMepsioT ontuyeckyio MJIOTHOCTb pacTBopa
Ha (POTO3JEKTPOKOJOPUMETPe B KIOBETE C TOJIHMHOH MOTVIOULAILero
caosi 50 MM npu ANHHe BoaHB 630 HM. B kawecTBe pacTBOpa CpaBHe-
HHSL HCIIOJIB3YIOT CMecb JJf 3KcTparupoBaHHs. Maccy dochopa B
npoGe onpeaeisioT No rpaayHPOBOYHOMY rpaduKy.

IMapannensHo yepes Bce cTaJHH aHaJaHM3a NPOBOAAT JARA  KOHT-
POJILHHX OnbITd. Beinurta nmONPaBKH KOHTPOJILHOTO ONBITA He JOJXKHA
npesniateh 0,02 mxr docdopa.

233. Ilocrtpoenue rpaayHpoBOodYHOTO rpaduka

B psn aeaurtenbHbix Boponok BHocar 0;00; 0,02; 0,05; 0,10; 0,20;
0,50; 1,0 cm® paGouero cranmapTHoro pactBopa docdopa, YTo COOT-
serctByet 0,0; 0,2; 0,5; 1,0; 2,0; 5,0; 10,0 mxr ¢docdopa. Jobapasior
1o 10 cm?® pacTBOp co/IsiHOH KHCJADTH KOHIEeHTpauueii 6 MoJjb/am3,
8 cMm® amMonusa MoauOaeHOBOKHcoro, 10 cM® cMecH aJig 3KCTparupo-
BaHHs. BerpaxuBalor BOpoHKH B TedeHHe 2 MuH, Opranuueckyioo ¢a3sy
QuIbTPylOT B KOOy, npubaasioT | Kanamo pacTBOpa ABYXJAOPHCTOrO
0J10Ba; nepeMellHBaloT. ONTHYECKYIO NJIOTHOCTh IOJYYEHHLIX PpacTBO-
POB H3MepSIOT Kak B II. 2.2.2. 'pagyHpoBOUHbIH rpagpuk CTPOSAT, HAHO-
csl 10 ocu abcuuce Maccy ¢occhopa B MKr, a 0 OCH OPAHHAT COOTBET-
CTBYIOLlHe 3HaYeHHS ONTHYECKOH MJOTHOCTH PacTBOpoB ¢ochopa 3a
BbIYETOM ONTHUYECKOH MJAOTHOCTH HYJEBOr0 pacTBopa.

O6paboTKy pe3yJibTaTOB BEAYT B COOTBETCTBHH C II. 4.

3. METO BHU3YAJNIBHO-#OTOMETPHYECKOTIO
ONPENEJIEHUS ®0CP0PA

3.1. CymHocTs MeTOAA

MeTton ocHOBadH Ha peakuun o6pa3oBaHus MoaubL0dochOPHOK
TeTePONONHKHCAOTH ¢ IMOCJAeAYIOUIHM . BOCCTAHOBJ/IEHHEM ee B COJISAHO-
KHCJION Cpeje ACKOPOHHOBO{I KHCJOTOH B NPHCYTCTBHH CYPbMSIHOBHH-
HOKHCJIOTO KaJI{sl, 3KCTPAKIHOHHOM KOHIEHTPHPOBAHHH B H30aMHJIO-
BOM CNHUPTe M NOCAEAYIOlileM BU3yanbHO-(OTOMeTpHUECKOM omnpejene-
HHH ochopa. ,

Fajnauii npeaBapHTeNbHO YAAJSIOT U3 PAaCTBOPa 3KCTPaKUHeH ero
XJopuaa 3QUpoOM.

3.2. Annapatypa, peakTHBBI -# PacTBOPHI

Annapatypa, peakTHBH H PacTBOPH IO I. 2.2 ¢ AGNOJIHEHHEM:
ITanuTka saekTpHYecKas JabGopaTtopHas MomHOcTEIO 400 BT,
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C. 5 TOCT P 50429.9—92

Crakasubl KBapHeBHe BMECTHMOCTBIO B0 cM3.

Cteknao uacoBoe guamerpom 850 mm.

Hunuuapst AJAs KOTOPHMETPHPOBAHHA BHcoTofi 180 MM H Amamer-
pom 15 MM,

Kuciora coaanas ocoboy unctoT no FOCT 14261, xoHueHTpHpo-
BaHHas K KOHHeHTpanue#h 2 u 6 Moab/ M3,

Kucnota ackopOHHOBasi, BONHEII  PaCTBOD  KOHIEHTDamHe#h
17,6 r/am3,

Ammonuii MoauGaeHoBokucasit no [OCT 3765, BoaHBIH pacTBoOp
KouueHtrpauuet 40 r/amd.

Kaawik cypbMAHOBHHHOKHCAHI, BOXHLIA DAacTBOpD KOHUEHTPamued
3 r/nm3.

Cnupr usoamunoBeiit no F'OCT 5830.

KHcoora asornas oco6oit ynctotsl mo FOCT 11125,

CMmech a30THOH H COJSHOH KHCJOT: TOTOBAT Iepel ynorpebleHueM
CMewinBaHHEM 00beMOB KHCJIOT, B3SITHiX B OTHOIUeHu# 1:5.

3.3. NposeneHne ananusa

3.3.1. HaBsecKy ranaus Maccoii 1 r pacTBOPSIIOT, KaK YKasaHo B
n. 2.2.1 uan 3.3.2.

3.3.2. HaBecky raanus Maccoii 1 r nomeulaloT B KBapleBhii CTa-
KaH, npunauBalor 5 ¢M® pacrBopa COJSIHOH KHCJOTHI KOHHEHTpallHeH
6 moub/IM3, OnoOJNACKMBAIOT MeTalJ, KHCJOTY OCTOPOKHO CJAHBAIOT H
OTOpAacHBaIOT.

B craxan npuauBaioT 10 cM3 cMecH KHCJIOT, HAKPLIBAlOT 4aCOBHIM
CTEeKAOM H IMPOBOJAAT PACTBOPEHHEe HABeCKU IPH C1ab0OM HarpeBaHHH,
Honyqeﬂnbm pacTBOp YmapHBAKT AoOCyXa. CyX0li OCTaTOK pacTBOps-
IOT B 5 cM” COJIAHOH KHCJOTH KOHIEeHTDaunueHd 6 MoJb/AM3, pacTBOp
NepPeBOAAT B AEJHTEAbHYIO BOPOHKY, CTaKaH ONOJACKHBaIOT elle 5 cm?
pacTBopa COJSIHOH KHCJOTH TOf e KOHHeHTPAalHH, Bce mepeBOAAT B
JeNUTENbHYI)' BOPOHKY.

Fannupi skerparupyior 10 cM® apupa B TeueHHe 2 MHH. IJKCTpak-
IHIO MOBTOPSIOT, 3(PUPHLIA CJI0i OTOPachi82I0T, a BOAHYIO (asy mepe-
HOCAT B CTaKaH M yNapHBaiT jpocyxa. Cyxoil ocTaToK pacTBOPSIOT B
2 cM® pacTBOpa COJNSHOH KHCJIOTH KOHLEeHTpaiueln 2 moab/am3, pact-
BOD NEePeBOJST B UHJAHHAP ANs KOJOPHMETPHPOBAHHS, CMbIBas He-
60JIBLIHM KOJIHUECTBOM BOARBL, 3aTeM AoGasssoT 0,25 cMm’ pacTBopa
Moan6aeHoBOKHCI0r0 aMMoHHs, 0,6 ¢M® pacTBopa ackopOHHOBOH KH-
cjoth, 0,1 cM® pacTBOpa CypbMSIHOBHHHOKHC/OrO KasHs, ADBOAST BO-
N6 o6bem o 10 cm®. Tlocsae no6GaBneAHs KaKAOTO peaxkTHBaA colep-
JKHMOe TiaTteibHO IepeMewnBaipT. Jobasasior 1 cM® H30aMHJIOBOTO
CIIHPTa, BCTPAXHBAKOT B TeueHue 30 ¢ M CPABHHBAIOT MHTEHCHBHOCTD OK-
PacKH OPraHHYeCKoro CJIos CO WKaJoW PacTBOPOB CPaBHEHHs uepes
5 mud. OnHOBpeMeHHO Uepe3 Bee CTAAHH aHaJlH3a NMPOBOAAT ABa KOHT-
POJBHBIX OnNBITA.
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FOCY P 50420993 C. 8

333. IlpuroToBienHe WKaAW CPDABHEHHSA

B muaunapu Ans KoJopHMerpHpoBakug BBoAgr 0,00; 0,05; 0,10;
0,15; 0,20; 0,40; 0,60; 1,00 cm? paGouero pacrBopa docdopa (corepxa-
mero 1 mkr/cm® doedopa), uro coorsercrayer 0,00; 0,05; 0,10: 0,15;
0,20; 0,40; 0,60; 1,00 mkr docdopa. JoGaBasior wo 2 cM® pacTeopa
COJNIAHON KHCJIOTH KOHUeHTpauweh 2 mouan/am?, 0,25 cM® pacrtBopa
aMMOHHs MoauGaenoeokucsoro, 0,5 cM? pacTBOopa acKOpOUHOBOH KHC-
Jore, 0,1 emM® pacrBopa CYPhMAHOBHHHOKHCJOILO KadHS, AOBOLAT BO-
noi.o6vem go 10 cm®, Tlocne moGamaenns kaxjOro peakTHBa COAREp-
XKHMOe TiaredbHo nepeMewiBaror. JoGasasior | eM3® H30aMHJIOBOrO
CTHPTa, BCTPsixuBaloT B TeueHHe 30 c. VIHTeHcHBHOCTH OKpacKH opra-
HHYECKQro CJos 1KaJ/jpl PacTBOPOB CPaBHEHHs] HCMOJB3YIOT JJs olpe-
Jenaennsa dochopa uepes 5 MHH.

4. OBPABOTKA PE3YJIbTATOB

4.1, MaccoByw npoJawo ¢ocpopa (X) B mpoueHTax BBIUHCAAIOT IO
dbopmyJae

X= 11" 164,

m
rae my — Macca gocgopa B npobe, MKT,
my — cpeAHss Mmacca ¢pocdopa B KOHTPOJLHOM ONKTE, MKT,
m — Macca HaBecKH raJuius, I.

4.2. 3a pe3yJbTaT aHa/JH3a NPHHUMAIOT cPeiHee apidMeTHUECKOe
3HauyeHHe [BYyX De3yJbTaToB Hapaj/iejbHBIX ONpelesieHHH, NMpoBeleH-
HHIX H3 OTAeJbHBIX HaBeCOK.

JonyckaeMble pacxOXAEHHS ABYX Pe3yJ JbTATOB MapajebHBX Oll-
peleseHHd H ABYX Pe3yJ/bTAaTOB aHaJ/JiH3a (pasHOCTb GOJbINENO H MEHB-
1iero) ¢ AOBepHTENbHOH BepofITHOCTHIO P=0,95 npuBeaeHH B TabJH-
e.

MaccoBas a0as gochopa, % Jonyckaemoe pacxomxaense, %
1,0-10-3 0,3-10-%
5,0-10-2 20-10-5
1.0-10-¢ 03-10—4

Jonyckaemoe pacxoxeHHe AN NPOMEKYTOUHBX MACCOBBIX JOJeH
dociopa pacCUHTHIBAIOT METOAOM JIHHEHHOH HHTePHOJNALHHY.

4.3. KoHTpoJIb MPaBHJLHOCTH aHAJH3a MPOBOAAT MeroAoM moba-
Bok mo I'OCT 25086.
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HHPOPMALLHOHHDBIE JJAHHDIE

1. PABPABOTAH U BHECEH Texnuueckum xomutetom TK 104
«[oaynpoBoAHNKOBAS 1 PeAKOMETANIHYECKAS NPOAYKIHSA >

PA3PABOTYHKH:
B. A. Opaiosa, JI. H. bakuna

2. VTBEP)KIEH H BBEJEH B LENCTBHE llocranosaennem I'oc-
crangapra Poccuu or 08.12.92 N 1536

3. BBAMEH IrocCrt 13637.9—77

4. CCbIJIOYHBIE HOPMATHUBHO-TEXHHYECKHE  JOKY-
MEHTDI

OGoanauenHe HTH,

Ha KOTOPHI NaHa CCHIKA Homep nynxra, paspena
I'OCT 3765—T78 22, 3.2
rOCT 4198—75 22
['OCT '5208—81 22
rOCT 5830—79 22, 3.2
I'OCT 6259—75 22
TOCT 11125—78 22, 32
TOCT P 50429.0—92 Pasa. 1
T'OCT 14261—77 2.2 32
TOCT 20015—88 2.2
F'OCT 2410488 22
IrOCT 25086—87 4.3
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