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Hecobnmfense cTaHAAPTa APECheayETcs N0 IaHOHY

HacToan ki cTaH1apT YCTAaHARNHBAET fOTOMCTPHYCCKAH M aTUMABO-
abeopOIHOHHEA MeTOAR ONpelcieHNa 3aKHCH Maprasna s Gmoecax
AN SACKTPOLLTAKOROIO Nepennasa  (NpH MAccoBoR  Aode  33KBCH
maprasga or 0,1 mo 2,0%).

1. OELMHE TFEEORAHHA

L1, Qfmue tpefopands K MeTodas  aHadusa —pa  TOCT
21639.0--76. .

I DOTOMETFHYECKHA METO[

21, CymuocTh MEeTona ‘:":l* A

M'l'.'l‘ﬂ,.'J. OCHOBAN HA OEHCHEHHA EH}'IHE.‘H'H'J'H[JJ'(’] .".{EFIJ'.HH]J_E B fE;'IrIfJ-
thochopHOEHCAOH cpele 10 CeMMEAREHNTHOrD BOIHOKHCARIM Kanwew ©
NOCACAYIOUIHM HIMEPeHHNEM OOTHUECKON RACTHOCTH ORPRMEHHOrO pac-
TBOPA Ha COSKTPOPOTOMETPE TpH AdnHe 20AHH 523 HM WIH @oTo-
IVERTPOROAOPHMETPE B EHANA30HE NABH Boad oT 500 a0 B50 nw.

22 ArnapaTtypa, PeaKTHREH W PAcCTEOpH
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Kucnora cepwas no FOCT  4204—77, pasbasnessan 1:1
91 1o0n.

Knenora oprodochopias no TOCT 6552—80.

Bogopoaa nepesncs no FOCT 10829—76, pacteop 300 rjgm’.

Harpaii asotucrokscanii no FOCT 4197—74, pacteop 0,03 rjemd,

Kanufi foamoxscasfl, pacreop 50 rfaw®: 50 r f0AHOKHCIOTD KanHA

Migasne oHykIEEHOE MNepeneqaria POCRpORE<S

*
{C) Msgarenscreo cranmapros, 1787
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pofasagior & 1 am® ropaded ceprodl grcaors (5 1000} » kuneTRT A0
noARaTo pacTeopednA. Topauni pacreop duaerpyior, [lepen npasene-
HUEM PACTROP HAFPEBAKT N0 PACTROPENHA OCAAKA W HeMOALAYIT B
FOpAYEM cOCTOHHHH,

Kanui maprannosoxucauf no TOCT 20490 —75.

Mapraney meranansecknft no FOCT 6008—82.

Mopraven (IT) cepuaoincastii 516 sonaui no [OCT 43577,

(.TaHAapTHEE PaCcTBOPL JAKHCH MApranna:

Pacteop A: 2,2280 r MapravnoBORNCAOrD HAJAHA NOMEIANT B CTa-
kan smectTnMocTein 600 ca® w pacteopsior B 400—450 cw® Boaw, npu-
Jdpaapt M) em® cepron mecaote (1:1) B BOCCTAHERAHBAWT CoMA-
DAjEHTHLIN Maprafey neperncsid BOAOPOAS, NPHAHBAA €8 N0 KENIAM
iy ofecuReuHBARRA pacTsopa. Pacteop knmatar  8—10 mun, ox-
NAMAAKT, NEPENHBAKT B MepEYI0 KoAby BMecTHMOCTEIO 1 am?, gons-
BAKIT BOACH 10 METEE W NepeMelHBalT

Han 4,388 r mMaprasua CEPHOERCAOIO PaCTROPRIOT Boaod, nepe-
NOTAT B MEpHYD Eoily BmecTHsocTeio | am?, doaneawT BOg0l Qo
MOTHH W NepeMernBaioT,

wae 0,7752 r mapranua  MeTaAAMYecEOrs NOMENl3lT B CTAKAH
nuectEmocTeio 200 cud, nprbasaaor 25 cm? poam o 10 cu? ceprod
kucaor (1:1). Crakan HaxkpHBawT 93COBHM CTCKAOM, HATPEBAIOT
A pACTECPSHHE  METEATS H OPOIGIMKANT HATPEBATE B TEUEHHE
2 =3 sim. [locae oxlaxiedis pacTsop NePeHOCHT B MEPHVID  Koady
BEMeCTHMOCTRIO 1 OM7, ACAHBAIOT [0 MOTEM BOJOR M HepeMellHBat.

MaccoBas HOHUeHTpALES 32KHCH Mapraiia B pacTeope A paswa
G001 rfewd,

Pacraop B: 10 cw® cranaapraore pacTeopa A NoMeumianTt B Mep-

Hyw Eonly BMecTHMocToi 100 cM¥, poaHEaloT BoBOA 10 METKHE H
e peMelHBa KT,

Macconas koRUeHTpaUUR 3aKmcH Mapragua B pactsope b pasaa
00001 rfom®

23, IMMponegenue aHaAHza

2.3.1. AAHKBOTHYI0 HacTh OCHOBHOTD pacTBopa 50 oM mpE  Mac-
copodl Aogae sakHcH Mapranma  go 05% wmawm 20 cm® npe maccosod
mewme zakicn Mapranua cemme 0.5%, npHroTOBACHNYO 00 METOARKE
TOOT 21639.2—76 mag no 0o 3.3.1, noMemanT B KONHYeCKYD Koaby
nwoeTnMocTeio 250 om?, opraneawt 10 cw? ceproft  EeaoTw (1:1},
HATHEBAIOT AD Hapoh  cepioll KECADTH, OXJAamiawTt, Lo0aBiawT
B0 e poam, & ov® oprodwchoprol KACKOTH H HaTpeBawT J0 KANe-
uid, aated nprapsawT 10 cv® pacTeops ACAHOKHCAOIO KAAHA H KH-
NATAT B TeueHne 5 MuH, OxngmAeHHLA "PACTEOpR NEPRAHBANT B Mep-
Hyi KOAGY emecTHMocTeio 100 cw® goausawT oo MeTER BOAOH H
nepeMelnHDaiT,
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Yepes gac Ha3MepAKT ONTHYECKYH) NJOTHOCTE  AHAAHIHpYeMOro
pacTBOpa Ha cnekTpodoToMeTpe npn Lawde soand 525 B wau doTo-
SACKTPOROOPHMETPpE B AHANA30He NAHH BoaH oT 500 go 550 M B
KIDBeTe ¢ ToOukNof normowawmero caod 30 mm, B kadecTee pact-
BOPA CPABHERHA NPHMEHANT  AJAHKBOTHYI? Y4cTh  pacTeopa, B
ROTOPOM MapraHueésas KACIoTa PaspylleHa oMHOA-IBYMA  KanassH
PACTROpPA A30THCTOKHCAOTG HATRHA.

Hepe: peck X0 AHAJANZA NPOROIAT KOHTPOABHENA OOHT,

Tocae DHYHTAHHR 3HAYEHHA ONTREYECKON DAOTHOCTH  pacTBoOpA
ECHTPOALHOID ONLTE H3 3AAYCHHA ONTHYECKON NAOTHOCTH pacTBOp:
npolel HAXOLAT MACCORYID ROHUSHTPAmMEI S8KHCH MEpTEHLA 1O
rPaAyHpOBOYHOMY TpadHEy.

2.3.2. dad nocTpoenNs rPaiyApOBONHOrG TpadHka B BOCEMB M3
ACBATH KOHHYSCHHX KOOO BMecTHMOCTRI0 no [0 cu? otbupawr 05
1,0, 2.0, 2.5, 3,0; 3,5, 4,0; 50 cu? pacraopa B, uro coorBeTcTRyeT
0,00005; 0,0001; 0,0002; 0,00025; 00003, 0,00035; 0,004; 00005
sagpncr mapramos, B wasmayw koaby npeamsswr no 20 cw?®  RoaH,
no 10 ¢ad cepaof kpcaore (1 1), no 5 cw® opradoctopioll kreno-
THl, HAFPEBAKWT A0 KHNEHHA, ApransanT o 10 cm? pacresopa  fojmo-
KEHCAOTO KaiHi § KHOATAT & Tededde 5 smul Oxaamiediue pacTeopb
NEpENHBANT B MepHEE KOUGH BMecTHMocTeix 100 cM® moamBawT no
METHH BOIOW H mepesewsniaior, OnTHYSCKY0 DAOTHOCTE PACTROPE Hi-
MEpAnT Kk vkazaswo 8 no 231, PacraopoM  cpasHeHHA  CHVEUT
pacTeop AesAToll Koals, He colepmaulufi  CTaHIApTHOrG PAcTROPE
IAKHCH  Mapragia.

Mo noayyenamEM 3RAYERHAN ONTHYECHHX NACTHOCTER A COOTBETCT-
BYRIIHM MacCoBbM A0ASM 32KHCH MapraHua cTPoAT TIpagyHpoOBCd-
HEIH TRapHK.

24, OGpabGorka PeIYALTATOR

2.4.1. Maccosyw nomo 3akucs vaprasua (X) B npouertax seumc-
JAROT 00 GopMyae '

y—_m 100

™ F

fly — MACCA 3AKHCH MAPTaHUA B PACTEOPE aMaausnpyeMoR npo-
Oul, HafgeHHas mo rpasyveposossEoMy rpadHKy, 1)

M — MACca HABECKH, COOTBETCTBYIDILAR ANIKBOTHON 44CTH pacT-
BOpa, T.

242, AGCOMOTHHE DPACKOMICHNA pPESVABTATOB NAapafdedbhx
ONpeleacHRf He AOKHE  NPeRHINATE ACDYCKAeMEX  apaucHnil,
vEasanpux 8 rala, |
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Taﬁ-.unug 1

Marcowsd AANE IREOCH AfconmTHENE AcHyCHEHEe
mapranua, & e LE T
O 0,00 an 025 0, (3
Ce (2% = 050 0,04
¥ 050 |00 0, 0
= 100 = 200D 0,08

1. ATOMHO. - ABCOPSLIHOHHEIA METORQ

31 CymuocTs Meroma

MeToa OCHOBAH Ha CILAABEHHH HAaBeCKH ¢uoca 0O CMEChI0  AA8
CNAABACHHA, PACTBOPEHHH colell pasbasieHnofl CONANOH  EHCHOTOR,
pacnelAeHHy PacTROpa B NAAMA  BOGIYX — AUETHACH H HIMEDEHHH
aToMHol abcopGUHH MApraEua npH  AAHNE BOAHH 2795 Hm & nepe-
CYUET® Ha 3AKHCE Mapranua.

32 Annaparypa, peaKTHEH H PacTBOpH

Cnexrpodoromerp aroMyo-abeopiunonneil modoro Thna.

Meyr mygenshan ¢ remneparypef garpesa 1o 1N°C,

Baanon ¢ pactbopeHus M rascofpasuwy suetwaesom no FOCT
245775,

Kounpeccop ¢ peccHRepoM, oOecnedHBANINM PaBHOMEPHYD NoLa
uy BOZAVXE ¢ AADAEHHEeM Ha BXOOE B COEKTPOMETp He Menes 20 arM

Kucaora coaauan mo DOCT 3118—77 s pasGesiendan 1:1, 5:95,

Kucaora cepuga no DOCT 4204—77 n pasGasnesnan 1:1.

Knenora dropucrosopopondas no TOCT 104B84—T78

Kucnora Gopraa no FOCT $656—T5.

Kannii yraexscaumil — waTpui yraexwcawii  no FOCT 4332—76.

CMeck afa CNAZBRACHHA: AB¢ Y3acTH Kajdnfg YIJeKHCACIO — HATPEA
YLASKHCIOrD CHMEWHBAT ¢ OJHOA YacTel OopHofi KMCOOTHL

JlanTan azoTRORACARIE, pacTROop S0 rinm®,

Kannit nupoceprokscanil no NOCT 717276,

CrannapTHlf pacteop B, nparoTosaennsii no n, 2.2,

3. Mposejedne aHaaAwsza

3.31. Hapecry dgunoca maccoit 0.5 r cMelpealoT B nJIaTHHOBOM
THIE ¢ 5 T CMecH A0# ChRapicHHdA, ceepxy npody npucmnaiwor 05 ¢
crecy. THrenk 3akpHEANT KPHIUKON H COAABAAKT CHAYANa B MeHee
ropsveli 30He, 3aTeM  BuaepaHBaT  npE 950—1000°C B Tewenme
10 mue. THreas oxAammasT.

[lnan nepesocst B crakad smectHmocteln 400 cw®  Tureas w
Epuwky ofmuBawt "ag crakagowm 30 em® coassofl kecaorw (1:1),
zateM ropauelt pogofl, CTakan HAKPHMEBEAKT YACOBMM CTEKAOM, CAETHa
HArPEBAKT A0 NOJHOTD PACTBOPEHHA CILAaBa.
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K pacrsopy wuepes HOCHE cTanana npransawt 20 ou? cepuoi
KACAOTH (1:1), wuacoBoe CTeRJAD o CTEHKHN CTakaka O0MEBAIOT
ropagefi BodoR »n BHNAPHBAKT PACTOOR A0 NOABJEHNA TYCTHX Tapos
cepioft EHonoTE, OXAaMAawT, CTeHKN CTaxada  oOMHEBAKT XOA0d-
woft Bofodl H NOBTOPHO uunaénaah:rr PaCTEOp N0 NOABACHEA O0HIb-
HiWX napos ceprofl KHcaoTH. COZep®HMOE CTakaHZ OXAAMOAKT, NpH-
augawr 30 em? conanofl kncaotw, 100—150 cw® Bodw H HarpeBawT
A0 pACTBOPeHHA Coaed,

acTeop QHABTPYIOT uepes GEALTD eCHHAR  JeHTar ¢ PHALTPO-
Gymaanol maccoll, npommesaior 2—3 pasa ropagedl cosasAol KACAO-
1ol (5:95) v 3—4 pasa ropasefl poacfl. PuakTp NOMemmaT B NAa-
THHOBE THredb, NOICYLIHBAWT, NPOKAAHBAIOT, OCAJO0K CMAMHBAKT
2—3 Kaniamu BOgH, H00aBAAKT 3—4 Kanap pasGapnenHofl cepiod
EHCAOTE, 3—5 cM?  dropecToBolopoisoll KRCIOTH H BHEOADHBAKT
COAZPIEMOS THMIA AC VIAJCHHA [apoB CepHoOil KHCAOTH, NMPOKaJaH-
BAWT H MOMASBAAINT ¢ |—1.5 r nHpocepHOKHCA0r0 Kaana, Oxaampen-
HElH THreAb MOMELIEIOT B CTAKAH, BMeCTHMOCTRI0 250 cM?, nprannawT
50 cu* ropauedt pook, 10 cm? consuoll HHCAOTH 1 HErpesamwT A0 pacT-
BOPEHHA NAapa. 3aTeM THrEAb VAANAKT N2 cTakaHa, ofMuBaoT
BOROH ¥ NPUCOEAHNAIOT PAcTBOD K nepeoMy duaetparty. Iepeponat
PACTBOp B MEpPHYID KOGy BamecTHMocTmie 500 cM®,  oxjaakzapT,
AOBOIAT A0 METKH BOJIofl H Nepesemgsaior,

Han omocos ¢ wmaccosofl ponefl  saRucn maprasma ot 05 10
2,0% npozoasT asapHeiimee pazbapaense, ANHKBOTHYI HacTh OCHOB-
HOre pacteopa BmbHpamwT no tafa 2, noMemawT B MepHyw Koaby
BuecTHMOCTE 100 em®, npuawsanwt mo 4 oM COIARON KHOAOTH, A0JH-
BAWT A0 METEW BOSAOH 11 nepeMeiiHBa o,

Tatdauya 2
‘Maceisan non® agmuod Prufianiamng A AHEBOTEAN Fasfanneioni
mopranma, 1 Tacte, ot 1
0,1=-05% Sl —_ —
0, =1 0 S0 a5 1040
1,0—=2.0 L 10 106

Uepea peck X0l aHaAW3a NPOBOART KOHTPOILHEA OTKT.

Pacnuasor pacTBOp KOHTPOJBHOTO OMMTa M PACTROP AHATHIH-
pyemoii npolel B OAamMs BO3AVX — AUETHIAEH ¥ HIMEPRIOT ab6cophiHm
RAKNOro pacTBopa B NOpAdke yseauuenns aboopdliy Mo ROAYIEHHA
CcTAGHALHLX MOKasaTedell AAA KaMLOTO PAcTEOpA.
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Mepey pacomaeHHeM KaWIoTo pactsopa  PACOEAAKT  BOAY RAR
NPOMKMBANHS CHCTEME H TPOBEPKH HyJAeBoi ToUrM. HaMmepawT aTtom-
Hywo abcopfukio mapradiua npa dJnBe Boans 2795 EM B nepecuere
Ha 3aKHCH Maprafia.

MMocae BuMATAHNA IHaYCHEA aToMuEOl abScopOUHH pAcTBOpa KOH-
TpoALHOMD ONWTA HI 3HAweHHA atoMuol abcopbupn pacTeOpa anann-
IMPYeMOR npofi  HAXOAAT  MACCOBYIO  HOMIEHTPAUHN 3aHuCH
Maprafla B pacTaope anarHixpyeMoil npobw no rpajlyRpoBOYHOMY
rpathuKy.

33.2. MNocrpoenue spadyupogoynon 2padura

Jlna nocTpoeHua rpaldyiuposoyHoro rpadmKa B OARTE  H3 WM&CTH
MEPHEIY HONS BMecTHMOCTRi 100 cw® npransaser  1,0; 2,0; 3,0; 4,0;
5,0 cm? crandaprtHoro pacteopa B, wro coormercreyer 0,0001; 0,0002;
0,0003; 0,0004; 0,0005 p szakHcH Mapranua,

Hna daocos ¢ Maccopofl Todefdl 3akncl  Mapranoa ot 00 2o
05% e kamaywe keaby npransait no 10 em®  namra@a  azoThO-
ERCAOTD, OpH MaccoBofd gone or 005 1o 20% B kamayw koafy npm-
AHBAKCT MO 5 cM? JaHTAHA A30THOKACAOTD, TpHINBaKT no 4 cm?
COARHON EHCIOTH, LOIHBAIT A0 METEH BOAOTT H NepeMelllbanT.
Hlecras woafa, He CONSPMAUAA CTRHIAPTHERA DAcTROP, CHNYIMHT RIA
OpoBeIenHA KOHTPOILHOMD ONETA.

Hamepenne afcopludi noAyYeHHWX DacTEOPOE NPOBOAAT KakK
VE#3aHo B m. 3.3.1.

34 OfdpadoTa pPLiVABTATOBR

3.4.1. Maccosyir aoalo 3akMeHd Mapravua (X) B npouentax  BH-
UNCAHIOT 0 @PopMy.Te

XM 100,

[
rae mip— MACCA IAKHCH MAPTaHila B PACTBOPE aHalHIHPyeMofi npo-
Gkl, HAACHHAR 0O TPAIYHPOBCIHOMY TPadHKY, I;

M— MACCA HABeCKH, COOTRETCTBYWLWAR AJHKBOTHOH QacTH
pacTeapa, r,

342 AficomoTHHE pacioXAEHHS  DPeIyVALTATOR NAPAAAEALHEX
onpenedednil He J0HHH @ OPeEHIIATE JONVCKASMWX  AHAYeHHN,
YEajaHHuX B Taba. 1.

—— —
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MHDOPMALMOHHBIE LAHHLIE
1. PABPABOTAH M BHECEH MMHHCTEPCTEOM MEPHOHR METANAYRIHM

ccce
MCNONHMTENM

M. B. Cregeswo, M. K. Maropopa, M. M. Nepadjerks, B. B. MApounmsoHRo,

0. B, Tapasey

2. YTBEPHIEH M BBEAEH B [AEWHCTEME Mocramonnewwem locypap-
cTEeHHOTO KomHTeTa CCCP no craspapram orv 10.02.87 He 302
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