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Tin bronze. Methods for the determination of phosphorus
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JMara epcoeans 010181

HacTosmuii cTalaapT yeTalamiHeseT qoToMeTpHYeckHil sMeTon onpetenenud docdwopa (or 0,005 % 1o
1.2 %) n tuTpameTprueckmil meron (ot 0,3 % no 1.2 %) o ononanHey Gponaax no [OCT 3017, TOCT 613
w MOCT 614,

CranmapT noaHocTeID cooTeTeTeyer O C28 1331749,

{Hasmenennaa penaruua, Mo, No 1, 2).

1. OBUIHE TPEROBAHHA

1.1, OGuiHe TpeGoBaHHA K METOAAM auanuia — no FOCT 23086 ¢ nomoauendes mno m. 1]
MoCT 195331
(Mimenennan penakuua, Hasm., Noe 1, 2).

2. GOTOMETPMUECKHMIA METOJ ONPEIEIEHHUA GOCDOPA (ot 0,01 % 10 0,5 %)

21, CYIMHOCTE METOLA

MeTon ocHosan Ha oGpAIGEAHRH FeaTor GocOpHOBANAT HEBOMOTHOIS HOBOMD KOMILISKCA W MIMepa-
HHH €ro onTHYeCKOH MIoTHOCTH,

22 Anpmaparypa, PEAKTHERL H PACTEO P

POTOAIEKTPOKOIORHMETD WIH cOekTpooToMeTp.

Kucnora comauan no NOCT 3118,

Kucnora asordaa mo NOCT 4461 v pasbasaennan 223, 1:1 » 15

Kuncnora Gopuas no NOCT 9636, pactoop 40 /o,

Asiminak poanerl no NOCT 3760,

Kanuit maprasuosokncnEi no FOCT 20490, pactoop 10 r/mu’,

Chiech KHCIOT 178 PACTROPSHHEA TOTORMT CAeIy s oopazon: 320 cv’ KoHmeHTpHpoEIHHoi 30T
KHCIOTEL B 120 ¢v’ conspoil KMcnoTs! paiGannoT soaoi oo 1000 cw’,

AsvioHMi BaHATHeBROKHCIRI veTa no NOCT 9336; roTonart crenyiuiny obpason: 2,3 r sanagneno-
KHCIOTD aMMOHAa pacTeopainT B 500—700 cu® ropadell poaks B MEPHON konbe BMECTHMOCTLID | am®,
PACTEGD OXIAKIAIDT I0 KOMHATHOH TeMmeparyp, npudannaoTt 20 cu’ a30THol KHCIOTL, OOTHEAIOT 00
METKH BOIOH, MepeMellldBAKT H UiIBETPYIOT.

Aaaortiil MmonuGaenopokucastli mo DOCT 3763, nepeKpHCTALTHIOBAHNEIR B CIMPTOROTO PACTRON,
CREMENPHIOTORIEHHEH  pacTeop 10D rfam®  (mepekpucTAUIH3auHIo MOTHGISHOBOKHCIOND AMMOHN 10
MOCT 195339 Onpegeiedie Kpesims ).

Bopopona nepexknct (nepruapoit) no NOCT 10929, 3 % -uuil pacTrop.

Hapamne sdumaismoe [NepenevaTsa pocopeness
*
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Kanuit drociroprokucisiii onposaseinenysil no FOCT 4198,

CraniapTiiie pacTropil Gocdopa roToRaT Caeay Iy odpasosd: (L4305 r ognoaave e HHorg docop-
HOKHCIOTD Katmd wn 0,4386 r asvsameinenyorns GocdopHoKHCIoro HATPHA (MpeIBapuTeldENG BILCVITEHHBIX
nmpu 105 *°C g0 nocToAHHOl  Macckl)  OOMeIainT B MEpHLIE  KOoN0h DMECTHMOCTEID 2300 ca?
{pacToop A, 500 cu® (pacteop B) w 1000 ey (pacTeop B), pacTEORAIOT B BOAE, D0THBART GOAOH 10 MeTKH
H MepeMe BT,

Pacteop A conepsur 00004 r dwocdsopa.

Pacteop b comepxut 0,002 r dhocdopa.

Pacteop B comepeont 00001 rdsocdopa.

23iMMpoegedenHe aHaIMH3a

2.2--2.3. (Hamenennas penakuna, Mas. Ne 1).

2.3.1. Hapecky Gporint Maccoit 1 r npr Macconoil gone gocdopa ot 0,005 % oo 0,1 % nosenanT &
CTAKAH BMeCTHMOCTEIO 250300 cm’, pobGannawT 20 oy’ cMecH KHCIO0T 105 pAacTBOPeHHA, CTAKAH HAKDLIBa-
HOT HACOBEIM CTEKNOM M PACTEOPIIOT CHAYATA HA XOMOIY, 4 3JaTeM NPl HarpeBaHHA 10 MOAHOM PacTRORE A
npohel. K pacTeopy NPpMEanT | oM’ nepekici BoAopoad, HArpenaioT J0 KHMNeHHA W KHMATAT 3 MHH 10
VIANEHHA OKHCITOER 4307Ta (He CAgaveT JoNYCKaATh BYPHOIS B LTHTEILHOID KHITEHHS pacTiopal.

CreHkH CTAKAHA W CTEKNO ONOIACKHMBAIT Boaoi, npuiaseawnTt 10 cv® pacTeopa BaHATHEBOKHCTIODD
assioums, 10 ey’ pacToopa MOTHGIEHOBOKICTIOND AMMOHHA, XOPOLID NEPEMEllHERINT, OHTANEAIDT W MEpeno-
AT PACTROP B MEPHYID KonDy BMECTHMOCTRID 30 oM’ JONHBAKOT A0 METKH BOAOH M NepeMeniM 0T,

OnTHHECKYIO MIIOTHOCTL PACTHORA HIMEPI T Ha GoToNeKTPOKOIOPHMETPE C CHHHM CReTOHIBTPOM B
KIOBETS € TOAWHHOH MOrIoamens Coo8 3 M WM Ha CnekTpodoToMeTRe B KIOBETE MOrToMainaro cuos
1 cw npo nwie BoorHsl 4300 ms.

B kadecTse pacTROP CPARHEHHA MCTOILIVENT PACTROP TOMG e oDpasla, Tonss G5 nobarneHysd BaHa-
JHEBOKMCIOTD AMMOHHA M MOTHGISHOBOKHCIOND AMMOHHA.

2.3.2. [Tacmpogittie spradvtipogoinoso spagiica

B smepHble Konh BMECTHMOCTRIO o 30 ey’ moseiaor O: 0.5; 1.0: 2.0: 4.0; 6,0; 80 10,0 12,0k
14,0 cw’ cranpaprioro pactoopa B dochopa u 15 o’ evec knenor, 1 ov® nepexicH sogopoga. Janee aHamis
NPOBROIAT, Kak yEazano B n, 2.3.1. 1o noayvyen B JaHHE M CTPOAT IPalyHponotHELE rpadei.

OnTHyecKY D INOTHOCTE PACTEOPRA HIMEPHIOT OTHOCHTELHD PRcTEOPA, He colepalero dwoodopa,

2.3.1, 2.3.2. (Mamenennan penaknms, Hawa, Mo 1, 2).

2.3.3. Hapecky Gposizkt maccoil 0,5 r npu macconoit mone doctopa castme 0.1 % nosMeimor o cTakan
eMecTHMOCTEE 100 oy, noGapagwor 20 o’ cMECH KHCIOT 008 PACTROPEHHA W YMEPEHHO HATPERAKDT IO
noanore pacreopeind. JodarmmoT 1 ¢y’ pacToopa Nepeknc BoIOpoIa W OCTOPOMHO KMITHTAT 335 MM,
Haberas GYpHOTO H NPOIOEEHTENBHOTO KHumenma. Jarem jofammmioT 10 oM’ pacTeOpa BaHAIHEBOKHCIOND
AMMOHHA, ONIARIA0T, NEPeHOCAT B MEPHYIO KO0V BMecTHMOCTEI0 1M o, nobamnaor 10 cv? pacteopa
MOMTHOISHOBOKMCIOND AMMOHEA, TO/THEAKT BOIOH 10 METKH N nepesemiiparnT. Yepes 5 MHH HIMepRIOT
CATHYECKYE IIOTHOCTE PACTEGPA Ha (POoTOeKTPOKOIOPHMETPE © CHHHM CHeTHDMIBTROM HWIH HA COEKTPO-
roToMeTRE NP LTHHE BOTHE 470 HM B KOBETE C TOMUHEON NOrmowaniiero cnod 1 oM. PacTeopos cpapHe-
HHA CIYHHT PAcTROp NpobLl, B KOTOPLIH He 100aRIAI0T PACTEOD MOTHEIEHOBOKHCTIOTO AMMOHHA.

2.3.4. Hocmpogitiie spadvuprogouinaso 2k

B necaT cTakaHon BMECTHMOCTED o 100 ev’ novewanT no 0,3 © Mell 1 B BOCemME HE HHN 000818 0T
1,0; 2,0: 3,0; 5,0 1 10 cm® crangapraoro pacreopa B; 8,00 10,0 w 15,0 cM® cTangapraHoro pacTeopa A.

Bo pee cTakanil gobapasoTt no 20 cu’ cMecl KMCI0T M Odfee NOCTVIIAKT. Kak viasano & m 2.3.3.
PacToopos CpaBHeMHA CAYHHT PACTROP, He conepaauHil docdwopa.

Mo nonyyeHHLEM ZaHHBEM CTPOAT MPEIYHPOGOMHBI rpafise.

2.3.3, 2534 (Beegens gonoannTessno, Him, Ne 1).

24 O0paboTka peavieTaTon

2.4.1. Maccopy o pocdgopa () B NpomenTay BRI HCITRT 10 QopaMyie
oy - 106D

pranal
rae m — sacca ocdopa, HAROeHHAR N0 TPAIYHPOBOYHOMY IPafMKy, 1]
M= MACCH HaBeCckH GpoMie, I.

2,42, Pacxoa 1eHHA pesvIBETATOR MAPALIENLHLIY OTIpede 1eHHH He IO H Ll MTPpeBLIIIaTE SHaueHHi 10-

MVCKACMEIN PRCKORIeHWR (& — NOKAIITENL CXOOUMOCTH MPM # = 3). vEasanHeix & Tabame.

A=

.
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Macconan aomn diocopa, % d. % FL Macconan aoan docfspn, % d. % I, %
Orr 0,005 o Q0] mecmeos. i, (k1 0,001 Or 0,0 go 0.2 ssonom. L] ] LRI
Ca 001 » 002 = i, (2 (0,003 Ca 02 = 05 = .02 003

s 002 « 005 iy, 03 0,00 = 05 = (.8 " 003 .04

o 005 = 010 (0,05 (0,007 « 08 =+ 1.2 " .05 0.7

(Havenennas peaasnna, Haa, Ne 1),

2.4. 3 PacxoxneHud pe3vibTIToR AHATH 3, NOIYYeHHBIX B OBYX PATTHYHLX J1ad0paTopHax, HIH Qv
PEIVIBTATOR AHATH3E, NOAVYEHHEIX B 0IHOH 1abopaTopii, Ho MPH PATTHYHBX yeTosHsay () — nokaarteis
BOCTIPOMIBOOHMOCTH), He OOJIRHBL MPe Bl AT SHave i, YEasaHHLX B TabnHie.

244 Konrposh TOUHOCTH PeavILTATOR AHATHIA TPOGOTAT No NoCyIapcTBeHH B CTAHIAPTHEIM 00pai-
LAM UIOBAHHER GROHI, BHORE vTEepRcienien no DOCT 8315, wim MeTonoM 10020k WIH COMOCTARTEHHEM
PEIVILTATOR, MOAYHEHHLIY THTPHMETPHYECKHM METOI0M, B cooTReTCTRHM ¢ DOCT 23086

243,244 (Beegens gononunTenasno, Him. Ne 2).

3. THTPUMETPHYECKHIA METO/ ONPEIETEHHA ®OCDOPA (o1 0,3 % o 1,2 %)

AL CYWHOCTE MEeTODA

Meron ocHonan Ha ocaxaennn rochopa b BrIe PoCoOPOMOTHRIATA AMMOHEA, PACTBOPEHHN OCAIKA B
THTPOBAHHOM PACTEOPE IE0YH M THTPOELHRH HI0RITKD 2 PACTBOPOM KHCIOTLE,

32 PeakKTHEEH H pPACTEOP L

Kncnora asornag no NOCT 4461 w pasbGapnennan 1: 1.

Kuncnora conauas no FOCT 311E u pasdapnenvan 101 w01 sooomes/au’,

Kucaora Gpomucroponopoanan no DOCT 2062,

Kucnora wasenesas mo NOCT 22180

Cruech KHCIOT T8 PACTRODSHHA, CRSAEIPHTOTORIEHHAA, MOTORAT CISOYVIOUIHM ODRAIOM. CMelIHBAKT
QIHH ODBEM AT0THOH KHCAOTE W TPH 00EeMa COMAHOH KHCIOTEL,

Kucaora wasenesad 0,05 mons/ox’ pacToop: FOTORIT Crenyoumny ofpason: 6,3034 r mapeenoil Kuc-
NOTEL, OPedpApHTEIRND BLIcYeHinol npr 105 "C, noMemanT 6 MepHyio Konbdy BMecTHMocTED 1 o',
pacTRORMIGT B 100 037 BOMLL, JoJIMBAKT 10 MeTEH BOT0H W NeperellHEalnT,

Aoammak poansi no NOCT 3760,

Kamuit mapranporokucisil mo NOCT 20490, pactoop 40 r/ow’,

Kammit azorverokucneii mo FOCT 4144, pactrop 50 r/om’.

Kamnit azoruoxmensil no NOCT 4217, pactoop 20 r/owmd.

Ao azoTHoEHeARH no [OCT 22867,

AsoHiiH MoTrbaeHoBokH eI LA no DOCT 3765,

Pacteop sonnBIaTHOrD peargHiTa; roToRdaT cueayminy obpazon: B0 r MonuiIeHoBoKHCI000 aMMOHIH
PCTBOPAIOT HA Xomoay & 640 cx’ noaw, K xKoTopoil nofamteno 160 cv’ amMMaka, W pacToop DAHBAKNT
TOHKGOH  cTpyeil MpH MOCTOAHHOM TEPEMEITHEANNE [ CMECh, COCTOAIYIO H3 720 cv? noowr W 480 cwu?
KOHIEHTPHPOBAHHON A30THOH KHCAOTH, W nepeMeltnBanT. Yeped 3—3 apell pacToop oThrAET PODLIRAKT.

CrMpT 3THI0BLI pekTHOHKoBEaHHEN Teximdecknil no DOCT 18304,

Pepoadmagenn no HA, pacteop 10 r/0M7 B 3THIOROM CITHPTE.

Harpua ruapookice no FOCT 4328, 0,1 sone/ oW pacTeop; MOTORAT CAeIVIOWHM obpaiom: 4 r riapo-
OKHCH HATPHA MOMELAKNT B CTAKAH BMeCTHMOCTEN 300 oy, pacTEOPAIOT b MPOKHTEYEHHON BOLe, o0Tamm-
10T, MEPENCCAT B MEPHYIO KOMGY EMecTHMOCTER 1 Oy, N0JHBAKT 10 MeTEH BOAoi 1 nepe MellliBaT.

Yetanoska koadfubHUuHe ITa MOTAPHOCTH PACTREOPA THAPGOKHCH HaTpHs 25 oy 0,1 sMons/ s pacTeopa
MHIPOOKHCH HATPHA MOMELTANT B KOTEY BMecTHMOCTLI 230 e’ JoGannmor 23 kamnn deondTame i, 1
MOCTOANNHG NepeMemHaan, THTPVIOT (0,05 Mode/ s pacTeopoM masenenoi KMCIOTH 10 ofeciney i naimna
RICTROpXL,

Kooduprune T MONARHOCTH THAPOOKHCH HATPHA BLMYMHCTAKT No qduopavie

K =1,
rae Fo— obwen (005 soas/ 1M pacTROPSE IAGETe RO KACTOTEL, HEPACKXOIOEIHHEH Ha THTROEIHHE , CM'.

n
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i llpopeged e avMaaHdia

Hapecky cnnapa saccol | © NoMewanT & KOHHYECKYRr Koady BMecTHMOCTL 250 ca®, nobasnaioT
200 o cMECH KHCIOT, HAKPEIBAIDT YACOBEIA CTEKIDM W PACTROPAIOT MPH HArpeEaHun, CTERT0 onoiacKiBaioT
KONOSHTPHPOBAHHOH conAnedd KucaoToil, pacTeop yoapueaoT 10 ofkena 2—3 cx?, poGannmor 10w’ Gpo-
MHCTOBOIOPIHON KHCIOTE H BEINAPpHBAKT Oocyya. B xonby nodannaoTt 10 oM’ KOHLE HTPHPOBAHHOH Cos8-
MO KHCTOTE M BHOLE BLITMAPHBAIOT J0Cyia. Buinapieanie ¢ KOHUEHTPHPORIHHOH COMaNoi KMCIoToll MoETo-
pAOT 34 pasa A9 noaHore viateHdd onosa. K cyxomy octaTey pofamrawoT [0 e’ conanoil KMCIoT,
pastantennoii 111, podanmaoT 80— 100 cu? nome M parpesaieT a0 60—70 °C 1na pacteopeind coae. Joban-
MAIDT PACTREOR MAPTAHUOBOKHCION KATHH 00 BRINALEHHE 0Canks IBVOKHCH MAapraiiua, NpHiEaaT no Kan-
NAM PACTEOP ASOTHCTOKHCIOND KATHA 10 HCUeIHORSHHA OCanka IBVOKMCH Mapradua. 3ates pobapnmor 10 r
AFOTHOKACIOND AMMOHES B 30 CM7 pacTiopa MOTHDIATHOND PeareHTa, XOPOIIc TTEPeMe M BT 3—5 MHH 10
BRManeHHA Hearoro hochopoMonubIaTa ¥ OCTARIANT CTOATE Ha HOYls,

Ocanoe oTHNETPORRIBAIOT HA MEAOTHELE sty © denesTpobysasnoil Maccoil. Crakan ¥ ocanok Ha
ANLTRE NPOMBIELRT PACTROPOM AT0THOKHCION KANH 00 HCYeTHOBEHHA KMCnoi peakiHH (npoba no mHaH-
KATOpHO GyMare) WM NOCTYNAKT CASIVIOUWHM obpasos: B npodupky noMemanT |—2 ow® duasrpara,
2e=13 KAILTH pacTiopa e HoTpTane i H Kanmo pacTROpa FMAPGOKHCH HaTpHa. POI0Basd OKPAacka CEMIETE L=
CTBYET O NOVTHOTE PO BEH N OCaIk.

MpomuTeall ocanok nepedocdT 6 Koaly, B KOTOPod NPOBOOHAOCE OCAXOSHHE, PACTBOPSKT §
0, 1 wioTh/nv? pacToope THAPOOKHCH HATPHA, PATMENLYMINT LT NepeMeliMBaHnes, TofannamT I-—5 k-
nedh PACTROPA PeromfTane i H OTTHTPOBRBAIOT HADLITOK rHApoOKHCH HaTtpra U, | H. pacTBopoM ConaHoi
KHCTOTE J0 GOSCHBSHHMBAHHMA PACTRO]E.

3.2, 3.3, (Hamenennasn penakuns, Hia, No 2).

i4 OGpafGoTKa pPesviILTATON

34.1. Maccopyw gomo dociopa (X) B npoUeHTay BRYHCTHIOT N0 hopuyie

¥ K =¥,y T
= "
rae ¥, — obses 0,1 moa b/ A PACTRORA THAPOOKHCH HATRHI, CM™;
¥, — obnem 0,1 Mons/aM’ pacTBopa COAAHOH KHCAOTHL, M3PACXOA0BAHHLIN HA THTPOBAHWE HIGEITKA
MHAPOOKHCH HATPHA, CM7;
K — xoafeuneHT HOPMATEHOCTH PACTREORA MHIPOOEHCH HATPHA .
T—mutp (0, ] MOaL/ M PACTREOPS THIPOOKHCH HATPHA, pasHbiil O 0133 r/em’ dwocdopa;
i — HABSCK:A CraBa, r.

{Hamenennan penaxuna, Hav. Ne 1).

342, Pacxosennd pesyisTaTon MapuilelEHEY ompeie edi He JoUEKHED MPEBLIUATE AOMYCEASMEIY
pacxoEIeHi {d — NoKaszaTelb CXOIHMOCTH OpH & = 3), VEAIAHHBX B TabuHue.

(Mamenennas penaknng, Hiw, Ne 1),

3.4.3. PacxoxIeHHd peiLTaToR AHLITHA, NOAVIEHHLIX B ABYY PAVIHUHEY Jab0OpaTopHAax, HAH QByY
PEIVARTATOR AHATHIA, MOAVIEHHEX B OJHOH TabopaTopHi, HO MPH PATTHYHEY YCIoBHAX (0 — fokazaTellk
BOCTPOMIBOOMMOCTH ), e JOJDKHE TPeBLWaTh 3HaYeHMH, YEasaHHLIX B TabaHie.

344 KouTpaih TOUHOCTH PeayvibLTATOR AMATHEA MPOBOIAT 00 [ ocvIApCTRe HHLIM CTAMIARTHLIM OO [aa-
HAM OICBAHHEY OpOHl, BHOBL YTEEpAIeHHBIM mo DOCT 5315, vay conocTanie HHen pesvikTaTon, moy-
YeHHBIX (hOTOMETRHYECKHM METOA0M, B cOOTReTCTRHH ¢ [OCT 23086,

34.3, 344, (Beenens pomoannrensme, Him, Ne 2).

X
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L. PAAPABOTAH H BHECEH MuanucreperTeosd upeTnod merannyprum CCCP

HHOOPMALHOHHBIE JAHHBIE

rocT 1953470 C. 5

2. YTBEPAJEH H BBEJAEH B JENCTBHE Ilocranosaenwem Nocynapersenmore kosmurera CCCP no
crangapras oT 10.10.79 No 35949

3. CrangapTt noauscTLn cooTseTeTever CT COB 1531—79

4. B3AMEH I'OCT 1953.4—74

5. CChLUIOYHBIE HOPMATHBHO-TEXHHYECKHE JOKYMEHTEI

Ofosmauernge HTJ, na Homep Ofsmavenne AT, wma Hawep
EOTOPR A BIHI CORLEN Ny HKTE, MOI0yHKT) EOTOPLE Qanm CoRaKn MYHETE, MAIEYHETS
MOCT B.315—97 144 344 rocT 43287 12
rocT 61379 Beoamas 4acTe rocT 446177 12
MocCT 614—097 Beonman =acrTh rocT so1T—14 Bronman 4acTh
FOCT 19531 —19 1.1 rocTa316a—75 2
FOCT 1953919 12 FOCT S636—75 X2
roCT 2062—-77 12 rocT 109X —76 Ll
rocCT 3118=7 22 32 rocCT 18300—87 1?2
MoOCT 3760—79 12 rocCT 2049075 12
MoCT 3765—78 23,52 rocCT 22180—76 12
MCT 414479 12 MoCT 2286777 1z
MOCT 419875 12 roCT 25086—87 [.1,244, 344
rocCT4217=-7 12

6., DrpanEYeiHe cCpoka NERCTRRS CHATD B0 APOToK0ayY Mo 5—94 Mexrocyaapersennoro CORETa Mo CTANIAD-
THIAWHH, MeTpoTornsE | cepriguanan ( HYC 11-12—-94)

7. H3JAHHE ¢ Hameneanams MNe 1, 2,

6—83, 11—90)

yrEep#AcHEsIME B despare 1983 r., asryere 1990 r. (MYC



