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Hacroamsi crangapr  yoTanasiHeaer rpagHMeTPHYECKHA MeToq
OApPEeAcIEHHA PEAKOIEMENBHBX 30EMEHTOE NpH MACCOBOH mone ot 0,2
no 2,0% # aroMHo-aGcopOURONHBIR METOL ONpeIenedns HTTPHA [IPH
MABCCOBOH moJe ATTpEA oT U1 po 2,009, |

1. OBIHHE TPEROBAHHA

[.1. Obmse tpefoBasdda K meTolaw aHaawza —no [OCT 25086
C AONOAHEHHEM,

l.1.1. 3a peavawraT aHaJdd3a NPHHHMAKT CPEIHEE apH]METHUIECKOE
PEIVIBRTATOR ARV OAPEAeASHHIA.

2 M’PABHMETPHYECKHA METOO ONPENEJIEHHSA
PENEOIEMENLHBIX 3NEMEHTOR

2l CyvmHocTh MeTODAA

MeTon ocHoBaHn Ha pPACTBOPEHHH Opodbl B PACTBODE FHADOOKHCH
HATPHA, OTACACHHH AMOMHHHA, UHHEA, MeIH, HHKENH, KaJMHH, ocam-
JEHHH PEAKOIEMEeIbHHEX EMEHTOR LlaBeneoll KHCAOTON, NpOKaAHBA-
HHH# ocaika npe tempeparyvpe S00—1000°C 2o oECHIOB H HX BIBELIH-
Ba HHH.

22 Annapartypa, pPeaKTHEW H PACTBOpPH

[leus Mydensuasn.

Harpusn ruapookscs no DOCT 4328, pacreopa 2000 rfam?
20 riom3,

Hasanke odEniissnos MNepenecatea wmocnpemena
*
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Ammuak poansfl mo DOCT 3TG0.

Kuegora coasnas no F'OCT 3118, mnoteoctem 1,19 rjcw’, pacTao-
pt 1:1,2:98 un 1:99,

Kicaora asorHar no DOCT 4461, maornoctsn 1,35—140 rjem?,
pacreop I: 1.

Cseck KucaoT: 90 ¢M3 pacTsopa coasHOH KHCAoTH |1 nomemasoT
B cTaxaH pMecTHMocTL 300 cm?, npransawet 10 cv? pacTeropa a3oTHOA
KHCAOTH ‘i (epeMelidBakT.

Hatpuit rerpatGopuorncasit  (-apauumf no FOCT 41598, pacreop
20 r/amd,

Kucacra maseaesas no DOCT 22180, pacreop, HachleHHER npH
KoMHATHOR Temneparype, ® pacrsop 30 r/owm?

Ammonnit xaopaetslil no NOCT 3773, pacraop 250 riam?,

MeTuaoeuil opanienui, pacteop | rfasd.

Ancoplest  [Mauepapoeannas  Ovmara): 1M r wamedsdeHPBX
PHALTPOB (fHpacHan ACHT#A®) NOMEMANT B CTAKEH BMECTHMOCTRIO
B0 cn?, npransaoT 300 cu? ropavell poAH H NEPEMELIHBAIOT MEWAT-
KOl D0 NOAYHeRnd oAHopoiHofl Macchl.

23 IlpoBpenenne analtnaa

2.3.1. Hapecky npofu maccoil | ¢ NOMENLAKT B CTAKAH BMECTHMO-
cThio 300 cm?, npransaet 40 cw? pacTROopa  UHAPOKCHIA HATpHA
200 rfam? B pACTBOPRIOT CHAYANA NPH KOMHATHOR TEMIepaType, a Noc-
Je npeKpanieHia OypHOoH peaknEd — MpH HAMPpesaHHH.

IE’ pacrRopy nApuaxsamnT 200 cM? KHERmER BoAB, NepeMeminBaloT,
AAT OTcTOATRCA B TeueHne J0—40 MHEH B OTPHABTPOBHBANOT BAEINAR-
WHi OCAA0K qepe3 ARa HALTpa cpeAHed naoTHocTH (efenas neRTAR)
¢ agcopfentom. CTakad M OCANOK TNPoMHBEIWNT H—0O pas pacTeopoM
ruapokcnaa natpus 20 rfam® nopunaye no 20 cw?,

23.2. Ocapork va pHALTPE PACTBOPAKT HAN CTAKAHOM, B KOTODPOM
NpoBOAWIH pacTBopedHe npolil, B 40 em? ropadelt camecH KHCIOT, [TPH-
nAupan cHavanta 2 em® cmecHw W aRa pasa no 10 cw?, q:rm]h'ré: NpOMBEBA=-
Wt MATE Paa FOPAYHM PACTBOPOM COARHON Kucaoth: 2:98 nopumama
no 20 cw?,

K. oxnasieHHOMY PAcTBODY DpHaneawT 50 ¢M? pacTBOpa XIopH-
ETOTO aMMOHHA, AobarirmnT 2 KAl MEeTHIOROro opaHmeRoro, aMMi-
aK 00 nepexnna okpackd B oaearsi user w 100 cm® pacteopa Byvpl
Nps NepedeliHBaiig cTekanuiofdl naaouked. Pacteopy ¢ ocagkoM ga-
HIT OTCTORTRCH B Tedense 50 wmin.

Ocagok oTHHIBTPOBHBAKRT Yeped HuabTp CPeaen naoTHocTH (€he-
Aas JAenTas) ¢ aagcopbentoM, nposmusaoT 5—0 pas pacteopoM OVpH
M pacTEOPSIOT BA GaasTpe B 3 cm® ropauero pacTeopa CcoNgHOR KHC-
JoTh 1] HAZ CTEKAHOM, B KOTOPOM MPOBOAHAH OCaiieHde, QuabTp
NPOMBERACT TATH Pa3 MOPEYHM PAcTROPOM coddHofl kechorer (2:948)
nopiuasd no H cut

233 Pacteop AHOapHBANOT 10 BAGKHEX  COJeH, NPHAHBAIOT
ol cwm® ropauero pacreopa coasHoll kcaotm (1 9) w pacTeRopawoT
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COJH 1pH Harpesanud. 3atem H[imtm nprawsamnT 3 cw® ropauei
BOAL H B HECKOABKO Tpuemon. S0 du¥ rﬁgnqem HACKHIEHHOMO PACTBO-
pa HLABEAes0l KHCAOTH, TUHIATENLHO TEPEMEIIHBAS PACTBOP CTeRAHH-
Hofi manoukofn Tak, stofs oHa Kacajdack aMa craxkaMa. Pacreopy ¢
OCAAKOM QAT OTCTOATECA B Tedvenne 12 9 H 3aTeM oT)HALTPOBBIBAKT
Tepel And @HALTPa cpenHed naoTHootH («Beanas aentas) ¢ agcoples-
TOM. -

Ocazox npoMelsant 5—6 paia pacTROpOM IMABEAREOH KRECTOTH
30 r/om* nopuxAMHE oo 20 oMb,

2.3.4. DuasTp © OCAOKOM DOMEWAKT B SOBEACHAKA 00 NocTOSHHOH
MACChl M B3BeleHHEA dapdopoBell THMEAb, MOACYIIHBAKT, OCTOPONRHO
O3IOJARIOT, HE JONYCKAA BOCIAAMEHEHHA, NPOKATHEAKT B MyheasHol ne-
uH npy remneparype H0—1000°C p Teuenwe 2 4, oXJARASKT B SHCH-
HATODE H BIBEIIHBAKT,

24 O6padorka peavynNsTaTOBR

24.1. Maccopviy Q00K CyMME peAKOoZeMEensHEYX saMedTon (X) B
HPOUEeHTAX BRYHCARIT no fopsyae

X=t—M)8  ypnp (1)

7l

rae m;— MadCa THr.OR ¢ OCaiaKoM, I
friy — MACCA THEAR, [
1 — K0P HIAENT NepecueTa OKCHLA PeIKOIeMEeNsHOre JIEMeHTa
HA FTEMEHT:

OKCHAY HTTER HA HTTPHH 00,7874
OHCHAZ JAHNTARHE HA JaHTaH 0,8527;
ORCHAZ HEDAHMA HE HeOIHM {0, B573;
ORCHIA ApasecinMa Ha npazeosus 0BH44;
GECHAS NepHA Ha uepHH nelal;

M- MECCA HOBECKH npodhl, T

242, Pacxomiaenna peaviasTatos He Jo/EHE HPeBMUWATH 3aHaye-
HHif, ip.iseleHdx 8 Taba. 1.

Tadzuma l

ALCORARITHGE HOEYEH &0 pDE PRCXDEEEENE, S5

Maccoran goas poasososs TsHWs @105 0HTON,
L]
a PEAFALTATOR Mapas-
A ALHEE QR e e peHmA] POAYARTATON O 1 an s

Or 020 10 0.3 peaos. (1K hiid
Cr, (L3} » 050  » 0.0% 0.0
» 050 = 500 5 08 Ch 10
> 100 s 200 = 010 015
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3 ATOMHO-ABCOPEUMOHHBIA METOJ ONPEAEJEHHA HTTPHA

3.1, CyvmHOCTE METONAE :

MeToa oCcHOBAH Ha pacTROpeHHE npolsl b COTRHOR KHCAOTE B npk-
SYTCTBHH NEPOKCHAZ BOJOROLE H NOCABAVEOILEM HIMEPEHHI ATOMHGH
aGropiusl HTTPHE npd tinHe sogdkl 4102 WM B naaMerd aleTHies
1AKACE A30TA.

3.2 ANnaparypa,PeaKTHRE H PAaCTBOPH

CnexTpodoToMerp aToMie-#HcopOIMonHER ¢ HOTOUHHKOM HAIYHE-
WHA LIS HTTPHSA,

Auernnen no FOCT 5457,

FAKHCE A30TA MEAHIHHCKAN,

Kucaora coangas no TOCT 3118, maotwoctesr 1,19 rjem®, pacTso-
o 101w 12990

Kuenora asornas mo TOCT 4461, nnotaoctei 1,35—1,40 rfow.

Kpcrora cepuan no NOCT 4204, naoTaoeTsio 1,84 rfomd.

Kueaota hropactropotopogian no MOCT 10484,

Kanuh xiopucrait mo FOCT 4234, pactrop 20 riam®.

Bogopona nepokcra no FPOCT 10929,

Hukean xaopaerhit no [OCT 4038, pacrsop 1 riaw®.

Aamomnasil mo FOCT 11069 mapxu- ABS9.

Pacreop amosmmnd 20 ofam®: 10 r amMOMHHAR NOMEULAKT B CT3KAH
aMECTHMoeTRIe 500 cMd, gobasamor 50 cm® Boas, a saTem HEGOABIIN-
wi nopudaMeE 300 cw? pacTBOpE COARHOH KHCAOTH {1:1) H pacTBOPE-
T TPpH YMEPEHHOM HATpeRansy, aofasass 1 cM® pacTsopa XJAOPHCTO-
ro HEEeNA. PAcTBOp OXIARAAWT A0 KOMHATHOR TeMOEPaTypl, mepedt-
cHT B MEPAYI KoA(Y, BMECTHMOCTEIO 500 cw?, I0AHBRIOT BOAOH D
METKH H NepeMeliHBarT.

HTrpuil MeTan | HueckHi BHCOKSR YACTOTH,

CTanIapTHHE PACTROPE HWITPHA.

Pactaop A: 1 ¢ METAAJHMECKOTD HTTPHA DOMELIAKT B RORHYECKYHD
w016y BMecTHMOoCThio 250 em?, nofamamwor 25 oM® pacTRODE COMAHDI
wpeaorsl [1:1) o pacTeopaior npn caadom uarpesanum. [locoe pact
BOPEHIA HTTPHE pPAacTBOP OXNAMAANT 10 EOMHATHOR TEMAepaTy e,
TEpEHDCAT B MEpHYID koaly BdecTHsoctsio 200 ew?, JpJuBanT BOIDH
10 METHI 1 NepeMemBanT.

| cx? pacteopa A copepmruTt (005 r ATTpAS-

Pacrsop B: 20 cm® pacteopa A HepeHOCAT B MEPHYIO HOaOy BMu-
cruMocThie 100 cum?, dofapasor 5 oM® pacTeopa  COOAHGN KHCIOTH
(1:1}, IomBa0T BOAOH 00 METKI H GepeMeliHBanT.

1 end pacteopa B cogepant 0,001 © urrpns,

Pactsop B: 10 cw? pacteopz A nepencoAT B MEPHYIO KOJOY RME
crumocTeio MO0 en®, apfapiaior 3 oM? PAcTBOPE COIAHDH KACIOTE
£1: 1), ApANBa0T BOAOH A0 METEN H NEPEMEMTHERIOT.

1 ¢m? paereopa B copepaut 00005 r BTTPUS.

{id}
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33. [lporenense ananamia

3.3.1. Hanecry gg&ﬁ-ﬂ maccol 0,5 r NOMeHAKT B ROHHYSCKYH HOJ-
0y BMECTHMOCTRID esm?, npraneawT npabansAETEILHo 10 cM? BoaM
H 3aTeMm nefoablramu nopuHaMH 25 cm? pacTROpa CONAHOR KHCOAOTH
[:1. Koafy HaAKpHBAKT QaCOBWM CTERJOM H OCTOPOMHO HArPEBAHT
A0 MOAHOrD pacTROpeHdHdA Hapeck. Jodapnswr 3—35 HaAnels NepolcH-
oA BOOOPOALE H KHIATHAT PACTROP B TEMCHHE 3 MHH.

Yacopoe CTEKAO H CTEHKEH KOAOH onoJack#paioT Bodcid. PacTeop
OXAAMIANT A0 KOMHATHOR TeMINEparypul, NEPEHOCAT D MEPHYIO KOJ-

pMecTumMocTREy 100 em®, pofGapasior 5 cM? pacTeOpa cONAHROH KHC-
Aacorsr (1:1), 20 ¢w® pacTBOpa XACPHCTONG KAJAHSA, JIO0JAHBAKT BOAOR
00 METKH I MEpeMeLIHBHENT,

3.3.2. IMpx wmaccosodl aoqae wpesana sence 17 pacreop, ecaW od
He nposzpaded, QHALTPYIT ueped CYxoll PHALTP cpeiiell NAOTHOCTH
(e0enan Jientas) B cTakaH, oTOpackHBad NepBHe MOpOHH PHIBTPATA.

3.3.3. INpr maccopoli Doqae KpeMuHs cBrile 1% moche oKOHYAHSIR
pacreopesds mo 0. 3.3.1 pacreop GUARTPYIOT Yepes PHABTP cpenHeH
MIOTHOCTH («0enan AeRTA®)} B MepHvie KoJdy amecTEMocTei 100 cm®,

Ocanok Ha GHARTPE NpoMEBALT 2—3 paza FOPRYEM pacTBEOPOM
coasHoll kucaors (199 nopunsyve mo 10 em? {ocHoBnoR etabTpaT).

PHALTP ¢ DCAAKOM DOMELAKNT B IMATHHORHA THTEAb, BHCYIIABA-
MIT, O3I0AAKT, AE ACMycKAH BOCHAAMEHEHHA, H NMPpOXKANHBANT NPH TEM-
meparype S0—6007C & veuende 3 mun. [locae oxnamaensa K codcp-
WMHMOMY THras gobaeanwT 4 Kanaw cepHoll EHcaoTe, 5 oM TOpH-
CTOBOAOPOIHOA KHCAOTEL H A0 KAMASM A30THYE KHCAOTY IO TOJYde-
HHA Apo3pavHoro pacTBopa. [lajee pacTeop yOapHEAKIT Docyxa, Noche
OXADMACHHA OCTATOK cMauuBamwT 2—3 cw? Boaw n pacTaopaAwps & 2—
3 cm? pacTeopa coarpof KHcaoTw (1 - 1) npH narpesansiy.

PacTaop NPHCOCAHHANT K OCHOBHOMY PHALTPATY B MepHOH Koabe
aMecTHMOCTRIG 1O} cm® godinsamT B000H I0 METHKH H NepeMellwiBamT.

3.3.4. Pacteop KONTPOALHOrDO ONETA FOTOBAT coraaceo nm. 3.3.1,
3.3.2 w 3.3.3, HCOOALSYA DMECTO HAaBECKH NMpofhl HABECKY AJMKMHHHA.

3.3.5. flocrpoechue epadyupoaosisiy cpaguKos

3.3.5.1. [Ipn maccoroilt apone wrTpus ot 0,1 mo 1LO% B ceMn sMep-
BEX KO0 aMecTHMocToio oo [00 ocm! npramsaor no 25 em? pacraopa
AMOMHHIA, B WecTh o3 max orwmepsor L0 200 4.0;6,0; 80: 10,0 cn?
ecrappapreora pacreopa B, wro ccorsercrayer 0,0005; 0.0001; 000302
0,003 ; 0,004; 0,005 r HrTpHa.

3.3.5.2, IMpw maccosni aoae B1TpAs cBbime 1.0 a0 20 % B ceMb
MEPHHX KOAG BMecriMocTsin mo 100 cx® npranpawT noe 25 cum® pact-
BOPA AJIOMWHEA, B WEcTe H3 HHX orsepator 50 6,0; 7.0; 8,0; 9.0,
10,0 cM? cTanmaptHoroe pacteopa b, gto coorsercrever 0005; 0,006;
0,007 0,008, 0,.009; (001 r wrTpHa,

3453 B pacreops B woaGax no nne 33510 0 3.3.5.2 aobapaHor
no 5 oMt pacteopa coldHolR HdMeaoTte (1 1), mo 20 cM?® pacreopa XAo-
PHETOND HaJHR, I0HBAKT BOAGH A0 METHKH i NepeMEellHBawT.

1z
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3.3.6. Pacteop npoGl, PaEcTBOP HOHTPOJABHOrQ ofNWTa H PacTBO-
P A8 TOCTPOEHHA TPalyHPOBOYHOMD rpajdHEa PACTHANIOT B NAAMA
ANCTHACH-33KACH 830Ta H H3MepRioT aToMHYD abcoplus HTTPHA NpH
aaane poams 4102 Bm,

(o noayueHHEM 3HsUYeHHAM atoMBAol aGCopOUtHH H COOTBETCTRYIO-
HIHM HM MACCOBEM KOHIUSHTPAUHAM HTITPHA CTPOAT TFPpagyHpOROTHHIR
rpafMk.

MaccoBvio HOHIEHTPAWnn HTTPHA B pacTeope npofsl @ B pacTBOpE
KOHTPONLHOTO ONETE ONPElensiorT no rpailyvEPOBOYHOMY rpafHEy.

34, O6GpafoTea pe3yARTATOR

3.4.1. Maccopyvi moaw urTpus (X)) B OpoOUSHTAX BEHEHCASNT MO
dropMyvae

—ilg)-¥
Xy - 5y .rr:’:l 100, (2)
rae (0 — MACCOBAN KOHIEHTDALHST HTTPHA B pacTeope npofs, Hakpen-
HAHA MO rpaayEpobogHoMy rpaduiy, riem?;
'y — MACCORAH KOHUEHTPALUWA HTTRHR B PpacTeOpe HKOHTPOJARHOID
omedTa, HAfAEHHAA MO FPAAyVHpoBoYHOMY rpadHEy, rfcm?;
V —ofieem pacTBopa npobel, cM?;
o — MAacca HaBecKH npobol, I,
3.4.2. PacxoWIeHHa pe3ayiLTATOR He IN0AKEE NPEBHINATE 3IH@HE-
WU, npepegernux B Tala, 2.

TatGamuwa 2

AGCOARTHOE AONYUHACHOE PackesisHEe, T

Macconaw 194w HrTpEA. TG |;E::¥$ﬂtniﬂ mlﬁl;n PEIFALTATON BILLI 3N

O 010 po 0,250 exmsn. 0015 0,020
Ce, 025 » 050 s 0.03 0,05
» 050 = 100 = 0,05 0,04
*» 100 = 200 » 0, 140 0,15
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HH®OPMALLHOHHBIE HAHHBIE

PASPABOTAH H BHECEH Munncreperaom ‘aRaumOHNOR npo-
MumaessocTs CCCP .

" PAZPABOTYMKH

4.
2

B. I' Nagwmaos, a-p TexH. Haye: Bl A. MoOow ke, Kxani Texw. HAYVH:

- H. ®PpuaMaH, Kann. Texn. sHayvk; Jl. A. Tensxoma, M. H. Mopao-
Bd, KaHd xumM, maye, 0. JI. Cxopekaa, xang XHM. Have; JI. B. An-
TOHEH KO ' '

YTBEPXJIOEH H BBEILEH B AEACTBHE Mocrasosaenmem Mo-
CylapcreedHore komurera CCCP no ynpasaenmmo HAYECTEOM Tpo-
AYKUHH B cTanmapram ot 28.06.90 N 1962 :

. MepuoanunocTs MPOBEPKA ~— 5 Jer

B3IAMEH rocT 11739.29— 78 .

CCLBIJIOYHBIE HOPMATHBHO-TEXHHYECKHE ILOKY¥-
MEHTEI :

i

T | IR Wi - o,
Elf':::;l:n:;'l’-i&t:: I Howep mymwma ’ ';:HEE;‘E!': 'l.ill.rfrills'zh}n:T I Hosep nymura
| -

MOCT 3118—77 | 22; 32 FOCT 4481 - 77 2.2 3.2
IFOET 3760—70 s i| MOCT s4s7 -75 4.2
FOCT 4038--79 3.2 | TOCT 1092a_ 7F 3z
TOCT 3773—m2 2.2 | TOCT 10484 -TH 3.2
I'OCT 4199 -7B 2.3 FOCT 11069 -7 3.2
IF'OCT 4204—77 32 FOCT 22180—76 22
FOCT 4234—77 32 || TOCT 26086 —a7 1.1
TOCT 4328—77 22 [
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