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FOCYNDAPCTBEHHBH CTAHIAAPT COKO3A CCP
Y

KOHLEHTPATbl PEAKOMETAJJHYECKHE
MeToabl onpejieJeHHA NMATHOKHCH HHOOUS rocTt

Raremetallic concentrates. *
Methods for the determination 256702.8—83
of niobium pentoxide

OKCTY 1760

[locranosaennem TIocyaapcrBeHHoro koMutera CCCP no craHpapram ot 5 anpeast
1983 r. Ne 1613 cpok BBegeHHsI YCTAHOBJIEH
¢ 01.07.84

Iloctanosaenuem TNoccranpapra CCCP ot 29.09 88 Ne 3361 cpox nencTBUsS NPOAJEH
no 01.07.99

Hacrosauiufi crangapT pacnpocTpaHsieTcs Ha peAKOMeTaJJIHYeCKHEe
KOHIIEHTPATbl H yCTAHABJHBAaeT MeTOALl ONpeAeJeHHUA NATHOKHUCH HHU-
obud:

AU PepeHUHANbHBI{ CHEKTPOGOTOMETPHUECKHH H HEHUTPOHHO-AKTH-
BAallHOHHHH C HCIOOJIb30OBaHHEeM OLICTPHIX HEHTPOHOB ¢ 3HEPrHeH
14—15 MaB (npu maccoBoii aoae ot 25 g0 60 %) B HHOOHeBOM (1H-
pPOXJIOPOBOM) KOHUEHTpATe,

¢poTOMeTpHUYECKHH (YCKOPEHHBIH BapuaHT) (OPH MaccoBOH AoJe
OT 20 X0 99 Y% ) B HHOOHEBOM (IIHPOXJOPOBOM) KOHLEHTpare;

POTOMETPHUYECKHH M HEHTPOHHO-AKTUBAHHOHHBIKH C HCIIOJIb30BaHH-
eM OLICTPHIX HeHTPOHOB ¢ sHepruel 14—15 MsB (npu MaccoBoit jo-
Je oT o 10 9 Y% ) B IONapHUTOBOM KOHLEHTpAaTe.

[Ipn pasHorsacusix B olleHKe KauecTBa HHOOHeBOro (NMHPOXJIOPO-
BOr0) H JIONaPHTOBOrO KOHLUEHTPATOB MO MOKA3aTeJai0 COAepXKaHHUs M-

THOKMCH HHOOHA onpelesjieHue TMNPOBOAAT (POTOMETPDHUECKHMH Me-
TOJAaMI.

. ObBlLUUE TPEBOBAHHA

[.1 OO6uiie Tpe6oBaHHsA K MeToJaM aHaJjaH3a H TpeGoBaHHA 6e3o-
nacHoctu — no 'OCT 25702.0—83.

Hapnanne odnuuanbHoe flepencuatTka Bocnpeniena
* Hepeusdanue (maid 1994 2.) ¢ Hamenenuen N 1,
Yyreepmoennbim 8 centabpe 1988 2. (HYC 1—89)

75


http://www.mosexp.ru
http://www.mosexp.ru

C. 2 TOCT 25702.8—83

2. METOJL JU®PEPEHIHAJILHOTO ®OTOMETPUYECKOTO
ONPEJEJEHUSA NMATUOKHCH HUOBUA B HHOBHUEBOM
(MUPOXJIOPOBOM) KOHILEHTPATE .

MeTo ocHOBAH Ha peaXUHUH 0H5pa3oRanusg OKpalleHHOTO B OpaHKe-
BO-KPACHBII IIBET KOMIIJIEKCHOI'O COeNHHeHusi HHOOHS ¢ 4-(2-MHPHAH-
Ja3o)-pe3opuudom (ITAP) B TapTpaTHO-COJMSAHOKHCJION cpele U (OTO-
METPHPOBAHHH OKpacKu pacTBopa JubdepeHIHaNbHBIM CIIOCOOOM C
HCII0Jb30BAHHEM pacTBopa cpaBHeHHst, copepxKaliero 1,0 Mr mATHOKH-
cH HHoOHUSsI B GOTOMETPUPYEMOM PaCTBOPE.

Mewarwliee BJAMSHUE CONYTCTBYIOUihX 3/J€MEHTOB YCTDPaHSIOT BBE-
JAeHueM TpuJioHa b.

2.1. Annapatypa, peaKTHBbl U PACTBOPLI

Becwl anajguTHuyecKue.

Becol TexHuueckue.

[lnuTKa sneKTpHueckas.

DineKTponeub MydeabHAA C TEPMOPeryasitopoM, obecneuHBalomias
TeMnepatypy 750—800 °C.

Turau KkBapuesbie BMeCTHMOCTBIO 0 cm?.

Bopouxu crexasiHHBIC.

KaneJabHua BMECTUMOCTBIO 25 cM?.

Koan6u Mepunie BMectuMocthio 100, 200, 250, 500 u 1000 cm3.

[TuneTku BMecTuMoOCThIO O U 10 ¢M3 Ge3 peseHHH.

[Iunetkn BmMmecTUMOCTBHIO O U 10 ¢cv¥ ¢ JeieHuAMU.

Mukpobloperka smectumocTtoio 10 cM? ¢ 1eHoft aenenusa 0,02 cm®.

Crakannl cTekisHHble JabopaTopueie BMecTUMOCTRI0O 100 1 250 cm?

CTexkJ/i0 KBaplieBoe 4acoBoOe.

Huanuapel mepuble BMecTuMOCThIO 20, 50 u 100 cm?3.

OuapTpel OyMaxKHbie 00€330J/ICHHbBIE «CHHAS JEHTA>.

Kucjiora cepras no 'OCT 4204—77.

Kuciaora coasinas no 'OCT 3118—77 u pasbaBiaenHas 1: 1.

Amvmuaxk Boaun#i mo 'OCT 3760—79.

Ammonufi BUHHOKUCABIH cpeanuii mo HTJ, pacTBopn ¢ mMaccoBo
konuenrpanuei 50 u 200 r/am°.

Hatpuit nupoceproxucantd no HT/L, pactBop ¢ MaccoBoii KOHIEHT-
pauuer 20 r/AM°®; rOTOBSAT U3 PeakTUBA, H30OLITOK CEPHOH KHCJOTHI M3
KOTOPOTro IpeJBapHTeNbHO YAaJieH pachaBjieHHeM B MydeJbHO Neyu
npu temnepatype 750—800 °C.

Conbp puHatpuesBas 3stugenauaMuH-N, N, N’ N’-terpayxkcycHo#
KHCJO0THE, 2-BoaHas (TpuyoH b) no 'OCT 10652—73, pacTtBop ¢ Mac-
COBOM KouuleHTpamuen 10 r/mnwvs.

4- (2-MUMPHANMIA30)-pe30PUUH AuHAaTpHUeBagd coJb, 1-Boanas (ITAP),
BOJAHLIH DACTBOP C MAacCOBOH KOHHeHTpamueii 1 r/aM3; 1uioBaT cle-
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AywoimuM obpasoMm: HaBecky npenapara maccoi 0,1 r TmiatesibHO pac-
THPAIOT CTEKJSHHOH NaJ0UKOH B cTakaHe ¢ 1—2 cm® BOJBI, pa3baBJs-
1oT 10 50 cMm® BOJ0O#H, pacTBOp mepeBOASAT B MEPHYIO KOJIOy BMECTHMOC-
thi0 100 cM3, 06beM HOBOAAT J0 METKH BOJOH H NepeMelluBaloT. Pa-
CTBOD NPHUrojied AJsI NPUMeHeHHus] B TeueHHUe OJTHOro Mecsia

Cnexktpodoromerp tuna CP-26 uau CP-16.

Hro0Hg NATHOKHCH MapKH OC U

PacTBop nmATHOKHCH HHOOHS rOTOBST CJAelYIOLIMM 00pa3ov HaBec-
Ky naTHokucu HuUobus maccoi 0,1 r moMellalT B KBapueBbIH THreJb
¥ NPOKAJHBAIOT COAEPIKHUMOE THIJIS B My(eJbHOH I€UH NpH TeMmiepa-
Type 700—750 °C B TedeHHe 5 MUH, oxJaaxaawT, 100asad0T 10 r nupo-
CEPDHOKHCJAOrO HaTpusd, | ¢M® CepHOH KHCJAOTBI, THIeJb HNOKPBIBAIOT
KBapleBbIM 4aCcOBBIM CTEKJIOM, [OMEIIalT B MYy(eJbHyK [edb U
CIJIABJSAT coAep:xKuvoe THrdass 1pu Temneparype 700—800°C no
MoJlyuyeHHdsi Npo3pauyHoro njaaBa 1lias nepeBoJAT B CTakaH BMECTH-
MocThio 250 cM? ¢ momoulbl 125 ¢M?3 ropsiuero pacTBopa BUHHOKUCJO-
r0 aMMOHHs ¢ MaccoBoi KoupeHTpanmei 200 r/am3 ¢ nobasiennem
npuvepHo 50 ¢v?® BOABI M pacTBOPSIOT NpH HarpeBaHuH., PacTBop ox-
JIaXKaloT, IEPEBOAAT B MepHYI0 K06y BmMecTHMOCTbio 600 cM?3, nobas-
JAs10T 1—2 cvm® pactBopa aMMHuaka, 10BoIAT o0beM pacTBopa A0 MeT-
KM BOJIOH H NepeMelHBaloT.

1 cm3 pacTBopa conepkut 0,2 Mr mATHOKHCH HHOOHS.

(Usmenennas pepaxknus, Uam. Ne 1),

2 2 IlpoBeneHHe aHaav3a

221 Hasecky npobwpt maccoii 0,1 r nomMewlaroT B KBapUEBbIH
THrCJb, A00aBALIOT & r NUpocepHOKHcaoro Harpusda, 10—20 kaneas
CEPHOM KHCJIOTHI, THrE€Jh MOKDPHIBAIOT KBAPUEBLIM YaCOBBIM CTEKJOM,
MOVeIalT B My(eJabHYIO Nedb U CIJAABJASIOT COLEPIKUMOE THUTJA IIPH
Temneparype 700—800 °C a0 noaydyeHusi npo3payHOro mnaaBa, 0XJaazxK-
paioT, podasnsawr 10—20 kanean ceprroil KHCJAOTH H CHOBA CIIJIAaBJISA-
I0T HaBecKy A0 moJy4YeHHs mnpo3payHoro mnaasa. CnuassgaeHue ¢ A0-
OaBJicHUEM CEPHOH KHCJAOTHI ITOBTOPSIOT CLIC Pa3

[lnaB 1nicpeBOAST B cTakaH BMeCTHMOCThIO 250 ¢cM® ¢ MOMOILBIO
00 cM® ropsiuero pacrsopa BHHHOKHCJOI'O aMMOHHSI C MaCCOBOH KOH-
nentpauuen 200 r/av® ¢ jobaBneHuev npumepHo 50 ¢M?® BOAB M pacT-
BOPAIOT NPy HarpeBaHUU U NOMeIIUBaHHH, PacTBOp oxJaXAamoT H Ie-
PeBOAAT B MEPHYIO KONOy BMecTHMOCThIO 200 cMm?3, nobaBasior 10—15
KaneJsib aviMHaka, J0BOAAT 00bev pacTBopa A0 METKH BOJOH H Mepe-

MEILHBAIOT. PacTBop GUABTPYIOT B CYXOfl CTakaH, orbpachiBas nepBhie
[IOpUUU pUJIbTpATA.

[Ipn comepxxanuu naTHOKHCH HHOOHs oT 25 10 40 % B MepHyLO
K0/10y BMecTHMOCThI0 100 ¢cM3 oTOHpaIOT MUNETKON aJHKBOTHYIO 4acCThb
pactBopa npoOH, paBHyiwo 10 cM®, npn coaepXKaHHH NATHOKHCH HUOOUS
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oT 40 010 55 Y, oTOHpPAIOT AJHKBOTHYK 4YacTb, paBHYI0O 7 CM>, H NpH
COAEPIKAHHH NATHOKHCH HHUOOHA cBhille 55 9 oTOHPAIOT AJHKBOTHYIO
yacTb, paBHyIO 5 cm3, [JobGaBasioT ao 20 ¢cm?® pacTBOpa BHHHOKHCJOIG
AMMOHHA C MaccoBOi KoHueHTpauue# 50 r/am3 (no oOliero conpepxa-
HUs1 1 T'), npH aJHKBOTHBIX 4acTsaAx 7 U O cMm?, 100aBJAAIOT COOTBETCT-
BEHHO 3 H D cM® pacTBOpa NHPOCEPHOKHCJOrO0 HATPUSA C MacCOBOH
KoHueHTpanuen 20 r/amM® (no oOwero coaepxkanug 200 mr), 2 cm?
pacTBopa TpuJoHa B, 17 ¢M® pacTBopa COJSIHOH KHCJOTHI, pa3faBJieH-
Hou 1| :1, 20 cM® pactBopa [TAP, o6bem H0BOAAT A0 METKH H Iepeme-
IIHBaKT. [locse npubaBieHus KaXKAOTO peakKTHBA COAepKHUMOe KOJOh
nepeMeliuBapT. Cnycrda 2 u (pacTBOPb  yCTOHYHBH B TeueHue 24 u)
H3MEPAIOT ONTHYECKYI [JIOTHOCTh pPAaCTBOPOB Ha CHNeKTpodhOoTOMeTpe
IpH AJIHHe BOJHBI 540 HM B KIOBeTe ¢ TOJIUHMHOH MOIVIOLLAIILETro CBeT
cjiog 10 MM O OTHOLIEHHIO K PACTBOPY CpAaBHEHHUH, COJepKalleMy
1,0 Mr naTHoxucu HHOOHUS, IPUIOTOBJEHHOMY 1O 1. 2.2.2.

Maccy nsgTHOKHCH HHOOHSt HAXOAST, HOJIb3YSChH T'PaAYHPOBOUYHBIM
()aKTOPOM HJIH MO IPAAYHPOBOYHOMY TpaduKy.

2.2.2. [Ins BblUMCJEeHHUS] TPALYyHPOBOYHOTO (PaKTOpa HJAH TOCTpOeE-
HHSl I'PAJyHPOBOYHOrO Trpaduka B NSATh MEPHBLIX KOJO BMECTHMOCTLIO-
o 100 ¢M® BBOAAT MHKPOOIOPETKOH PaCTBOP MNATHOKHUCH HHOOHS, pa-
CTBODP BHHHOKHUCJIOIO aMMOHHSI C MAaccoBO# KoHueHTpauuey 50 r/am?
(10 obuiero copepKaHus 1 T') U pacTBOP MHPOCEPHOKHC/JIOTO HATPHS C

MacCOBOX KoHuUeHTpauued 20 r/am?® (Ao obuiero coaepxaHusg 0,2 r)
B KOAHYECTBAX, YKa3aHHBIX B TabJ. 1.

Ta6aumuga 1

HoMmep KoalH

HasMeHOBaHRe
pactropa 1 | 2 l 3 4 l 5

CranEapTHHR I

paeTBOD, CM® 5,0 6,0 6,5 7.0 8,0
BHHHOKHCABR

aMMOHUHR, cM3 15,0 14,0 13,5 13,0 12,0
IIBpoecepHOKHC-

xmhl HaTpuil, cM3 5.0 4,0 3.5 3,0 2.0

B kaxayo kKonly npuauBaioT no 2 ¢Mm? pactBopa TpHJIoHA b, no
F7 €M® pacTBOpa COJITHON KUCJIAOTH, pas3OasJsenHoi 1:1, mo 20 cm? pa-
ersopa [1AP, pa36aBasioT o6beM pacTBopa A0 METKH BOLOH H Iepe-
MEILIUBAOT,

[Tocae npubaBaeHdsa Kax10MO peakKTHBa COJepKHMOe KoJObl nepe-
memtuBaloT. CnycTs 2 4 U3MePAKOT ONTHYECKYIO NJOTHOCTh KaXJIOro n3
PacTBOPOB, HauWHas CO BTOPOrO, MO OTHOUIEHHI0 K NEPBOMY pPacTBOpY
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{pacTBOpPYy cpaBHeHHs), Kak ykasaHo B m. 2.2.1. I'paaynpoBOuHbIH
<dakTop BHUMCAAKT, Kak ykaszano B 'OCT 25702.0-—83, uau cTposrT
rpaAyHpPOBOUYHBIN rPA(HK 3aBUCHMOCTH ONTHYECKOH MJIOTHOCTH OT KOH-
HEeHTpAaLuH.

2.2.3. TIpu poToMeTpHpOBaHHM pacTBopa npoOH JOMyCKaeTCs INpH-
MEHATL HeHTpa/ibHHH CBeTO(MHUJIbTD BMECTO pacTBopa CpaBHeHHUA. B
3TOM cJjyyae 3KBHUBAJEHTHOE 3HAaYeHHe MAacCH NATHOKHCH HHOOHs ma-
xoaar no 'OCT 25702.0—83.

2.2.1—2.2.3. (M3menenHasn penakuus, Mam. Ne 1).

2.3. Oopaborka pe3yJbTaTOB
2.3.1. MaccoByro 40JI0 NATHOKHCH HHOOusa (X) B mepecyeTe Ha Cy-
X0O€e BelIeCTBO B IPOUEHTAaX BHIUHCAAIOT MO QopMyJe

x — V(m+A-F)-K-100

m-V1-1000 ‘
rae V — o06beM aHAJIU3HPYyeMOro pacTBopa, cM?;
m; — Macca NATHOKHCH HHOOHUs B pPacTBOpPE CpaBHEHHUSA, MT,
A — onrtHueckas IJOTHOCTh aHaJH3HPYeMOro pactBopa no OTHO-

[IEHHIO K PacTBOPY CpaBHEHHS;
} — rpalyHpOBOYHBLIH PAKTOP;
K — kosa¢dunuent nepecuera no 'OCT 25702.0—83, n. 1.5;

m -— Macca HaBE€CKH npoobHl, r;
V, — obbeM anHKBOTHOH 4aCTH pacTBOpPa, B3SATHIH AJs OApeAcAe-
HHSA, CM3;
1000 — xo3(PduuMeHT nepecyeTa rpaMMOB HAa MHUJJIHIPAMMHL.

2.3.2. Tlpu HCNOJIb30BaHUKH HEHTPaJbHOIO CBETO(MHJIbTPA MACCOBYIO
JOJ10 NATHOKHCH HHOOHa (X) B mepecdeTe Ha CyXoe BeleCTBO B MPO-
HeHTaX BBIYHCJAIOT IO popMyJe.

X _ 1% (mc+A'F) 'K
o m-Vl-IO ¢

THe M. — 3KBHBAJIEHTHOE 3HAUYCHHE MACCH NATHOKHCH HHOOHS, MT.
2.3.3. PacxoxaeHdss Mex/Jy pe3ysJbTaTaMH JAByx HapajJebRbiX
onpeneJenuit He JOJIKHBI NMpeBLILIATh BEJHYHH, YKa3aHHHX B TabA. 2.

Tabauua 2

Maccosag RON® NATHOKHCH HAOGHA, % Honyckaemoe pacxoxnerne, §
25,0 1,0
40,0 1,2
55,0 1,3
65,0 1,4

2.3.1—2.3.3. (U3menenHan pepakuus, Ham, Ne 1),
19
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3. METOJ, ®OTOMETPHYECKOTO ONPEAEJEHUA NATHOKHUCH HUOBUS
B HHOBUEBOM (ITUPOXJIOPOBOM) KOHILEHTPATE
(YCKOPEHHBI BAPHAHT)

MeTtoa OCHOBaH Ha peakuud 00pa30BaHHsA OKpalleHHOro0 B OpaH-
JKE€BO-KPaCHBIfi LIBET KOMIIJIEKCHOTO COeJUHeHHs HHOoOHsA ¢ 4- (2-nupH-
nuiaso)-pesopuunom ([IAP) B  TapTpaTHO-COJNAHOKHCIOR CpeAe H
¢doTOMeTpUPOBAHHHU OKPacKH pacTBopa. IIsgaTHOKHCL HHOOHSA onpeneJs-
10T U3 OJHOV HABECKH C NMATHOKHCBIO docdopa B OCTATKE, MOJYUCHHOM
nocJe U3BJedeHUs pocdhopa B a30THOKHUCIIYIO BHITAXKKY.

BiusiHHe CONMyTCTBYIOUIUX 3JAECMEHTOB YCTPAaHAKT BBeJeHUEM TPH-
JoHa b.

3.1. Annaparypa, peakTHBb H PaCTBOPHI

Annmapatypa, peakTHBB H paCTBODHl, yKa3aHHble B II. 2.1, U 1010J-
HHTEJbHO:

doToanekTpokoJopuMeTp Tuna ®IK-60;

nuneTka 0e3 JeqleHMH BMeCTHMOCTbIO D0 cMm?3:;

CKJSIHKA U3 TEMHOTO CTeKJa ¢ NPUTepTOd NPOOLON;

Kucjora asorHasg no 'OCT 4461—77 u pasbaBaedHas 1:5;

aMMOHHH BHHHOKHCAHI cpeanuid no I'OCT 4951—79, pacteop ¢

MacCCoOBOH KoHueHTpauueidn 100 r/am3:
HUOOHS TIATHOKHCh MApPKH OC. 4.;

PacTBOpH NATHOKUCH HHUOOHS;

pacTBOp NATHOKHCH HHUOOHSI, OCHOBHOH (pacTtBOop A); rOTOBAT CJie-
AVIOWLHM 00pa3oM: HaBecKy MNATHOKHCH HHUOOHa maccop 0,1 r mome-
IaI0T B KBAPLEBBI THTEJb H NPOKAJAUBAIOT CONEPXKUMOE THUIJIS B MY-
dpenbHOH ncud mpu temueparype 700—750°C B TeueHue 5 Mul, 0X-
JaxaawT, 100aBAgI0T 4 T NHPOCEPHOKHUCJAOro Hartpusd, | cM® cepHO:
KHCJIOTH, TUle/b MOKPBIBAIOT KBAPLUEBLIM 4YACOBLIM CTEKJOM, MOMeIla-
IOT B MY()eJIbHYIO NeYb H CIJIABJSIOT COAepPKUMOE TUIJIA NPH TeMIepa-
Type 750—800 °C po moJyueHHs NMpo3payHoOro nJsasa. [11aB mepeBoaaT
B CTakaH BMecTuMocThio 100 cM’ ¢ nomouibio o0 ¢cM?® ropsiuero pacrt-
BOpa BHHHOKHCAOIO AaMMOHHA ¢  MaccoBoOu KOHIEeHTpal e
100 r/am® ¢ noGasJsenunem npumepHo 20 cM® BOAB U PACTBOPSIOT NpH
HarpeBaHuu. PacTBop OXJ1axAalT, NepeBOAAT B MEPHYIO KOJOY BMec-
TEMOCTBIO 100 cMm®, nobaBiasdgwT 1 ¢M? aMMuaka, JOBOAAT O0beM pacT-
Bopa 10 METKH BOJOH U I[lepeMelllHBAaloT.

[ cm? pacTBopa A cozepxut 1,0 Mr nATHOKUCH HHOOHUS,

pacTBOp NATHOKHCH HUOOusA, pabouuii (pactBop B): roroBaT cJe-
AVIOLUIHM oOpasoMm: OTOHpANOT MUNETKOH aJIHKBOTHYIO Y4acTh pacTBODA
A, paBuyio 10 cm®, B MepHy10 K06y BMecTHMocTbio 100 cm3. JoBoasT
o6beM pacTBOpa A0 METKH PAacCTBOPOM BHHHOKHCJOrO aMMOHHSI C Mac-
€O0BOH KOHUeHTpanuei o0 r/am® U nepeMeuIHBaIOT,
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1 cm® pactBopa b coaepxkut 0,1 M IATHOKHCH HHOOHS.

(U3menennas pepakuus, Ham. Ne 1).

3.2. Ilposenenue aHaau3a

3.2.1. HaBecky npoOnl Maccoi 0,1 r nmoMmeniarOT B cTaKaH BMECTH-
mocTbio 100 cM?®, mpuauBatoT 30 ¢cM® pacTBopa a30THOH KHCJOTHL, pa3-
6aBJeHHOH 1:5, HAKPBHIBAIOT CTAKAaH YacOBBIM CTEKJIOM H KHIATAT B
TeyeHHe 15 MHH NpH MoMelIMBaHHU pacTBopa. [lochae oxyaxkaeHust pa-
CTBOP (PUILTPYIOT B MEPHYI0 KOOy BMECTHMOCTbIO 250 cM*®, OCTaTOX
MPOMbIBAIOT Ha (PHJAbTPE ropsiueir BOAOH, 00beM B KoJua0e JOBOJAAT N0
METKH BOJI10M u nepemewinBaroT. IloayyeHHbid pacTBop COXpaHLIOT
AJst onpejenenus nsatTuokucu ¢ocdopa no F'OCT 25702.15—83.

OcraTok nocJje 00pabOTKU a30THOH KHCJOTOH BMecTe ¢ PUALTPOM
[IOMEUIA0T B KBapuUeBbli THreJb, BHICYHIHBAIOT, O30JM10T U NPOKAaJH-
Balor npu 500 °C B Teuenue 10—15 muH. K npoxaneHHOMY OCaiky
100aBAAIOT 5 I' THPOCEPHOKHUCIOTO HATPHUSA, HECKOJBKO Kallesb CePHOH
KUCJIOThI, TUTeJb NMOKPHIBAKOT KBAPIEBLIM YacOBLIM CTEKJOM, [OMelia-
IOT B My(edbHyIO f1eyb H CIJaBJAAIOT COAep:KUMOe THIAa npH 7950—
—800 °C 10 noJydyeHus IpO3pauHo:O IJIaBa. Tureab oxJgaxAarT, LO-
baBasoT 0,0—1 cm? cepHOi KHCAOTHI U CHOBA CIJaBASAIOT HABECKY 10
MoJIyueHus npo3paunoro mjaasa. O6padboTky cepHOH KHCJAOTOU U CIIJIaB-
JeHue TOBTOPSAWT ellle pas.

[InaB nepeBOAAT B CTaKaH BMECTHMOCTBIO 200 cvi® ¢ movollbio
0O cM® ropsiuero pacTBOpPa BHHHOKHCJAOIO aMMOHHS C MACCOBOH KOH-
mentpauuen 200 r/amM?3 ¢ go6aBnenvem npuMepHo o0 ¢m? BOIBI U pact-
BOPSAIOT NMPU HArpeBaHWH W MOMeUIUBAHHH. PacTBOp oXxJaxXKAalwoT, Ie-
peBOIAT B MepHyw  KoJaby BvecTHMOCTbio 200 cm®, no0aBaflOT
10—15 kameap aMMHaka, AoBOAAT o0beM pacTBOpPa A0 METKH BOAOK
H nepeMemypaior. PacrBop OQHUABTDPYIOT B €yXOH CTakaH, oTOpacH-
Bas ImepBuie NOpUUH GHALTPATA.

g onpeldenenuss HHOOHA oOTOUpPAIOT AJUKBOTHYIO 4YacTb IIPO3-
payHOro pactBopa npodObl, paBHyi 1—5 c¢m® (B 3aBHCHUMOCTH OT CO-
JepXKaHUsl MATHOKUCH HUOOHSA), B MEPHYIO KOJO0Yy BMECTHMOCThIO
100 cM?®, mpuauBatoT oT 4 7o 0 cv® pacTBopa NUPOCEPHOKHUCJIOTO HAT-
PHS ¢ MaccoBOU KoHUeHTpanued 20 r/IM3 B 3aBUCHMOCTH OT B3SITOH
AJTUKBOTHO} 4aCTH aHaJH3HPyeMOro pacrBopa npoldbl (10 obuiero co-
aepxanusa 0,1 r), ot 15 10 19 cv® pacTBopa BHHHOKHCJIOIO aMMOHHUSA C
MaccoBoii KoHueHTpaunue# 50 r/am® (mo obmero comep:kanHus 1 r),
2 cM® pactBopa TpusoHa b, 17 c¢M3 pacTBopa COJISIHO} KHCJIOTH, pas-
OapJsiennoin 1:1, 20 cm® pactsBopa I1AP, ob6beMm J0BOIAT 10 METKH BO-
A0 u nepemewnBaloT, llocae npHbOaBJieHHsi KaXKIAOro peakTHBA CO-
JepxKuMoe KogaO6b nepemewnsarT. Cnyera 90 MHH H3MepsIOT ONTHYe-
CKYIO IJIOTHOCTb pacTBOpa (pacTBOpP yCTOHYMUB B TeueHHe 24 u) Ha (o-
TO3JIEKTPOKOJOPHMeETPE, HCIOJb3ysl CBeTOPHABTDP C MAaKCHMYMOM cCBe-
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TONPONYCKAaHUsl NPH AJduHE BOJHB ~D40 HM H KIOBETy C TOJIIHHOH
NOTJVIOUIAIONIEr0 CBET CJOA O MM II0 OTHOILUEHHIO K PaAcTBOPY KOHTPOJIb-
HOr'O ONBITA, NIPOBEIEHHOr0 yepes Bce CTaAHH aHaJH3a, OTOHUpas aJHK-
BOTHYIO YaCTh PACTBOPA KOHTPOJIBHOTO ONBITA COOTBETCTBEHHO NpobaM.
Matcy NATHOKHCH HHOOHS HaXOAAT NO rpaJyHpPOBOYHOMY rpaguky.
3.2.2. [lng nOCTPOEHHy TPaAyHPOBOYHOrO rpapuka B WeCTp Mep-
HbiX X040 BMecTHMOCTbIO o 100 cm?® BBOAAT MHUKpOOWOpeTKOH pabo-
YU[i pacTBOp NATHOKHCH HUOOUsA (pacTBop bB) M pacTBOp BHHHOKHCJIO-
TO aMMOHHSI C MaccoBOi koHIeHTpauuekh 50 r/am? (1o obuiero coxep-

XauHa 1 ) B KOJHYeCTBax, yKa3aHHbIX B TabJ. 3.
Tabanua 3

Homep xonGm

MasmeHOBaHAe pacTROpa

| 2
Pabounuit pactsop b,
ox? 0 1.5 2,0 3,0 4.0 50
BpmuOXHCAHR aM-
momul, ex® Al 18,5 18 17 16 15

B kaxiayw Koa0y NpHJAMBAIOT MO 5 CcM® pacTBopa MHPOCEPHOKMC-
JIOTO HAaTpHUsl ¢ MaccoBoH KoHueHTpauuen 20 r/am3, no 1 ¢cM3® paerBopa
TpuJOHa b, no 17 cm? pacTBopa COJISIHOH KHUCJAOTH, pa3dbaBiaeHHOR l:1,
no 20 cm® pacreopa I1AP, pasbaBaswT o00beM pacTBOpPa A0 METKH
BoNoW u nepemewuBaloT. llocse npubaBieHHS KaxAOro peakTHBA
coiepxumoe kKoJsbbl nepeMewiupalor, Cnycrs 90 MHH H3MEPHAIOT ONTH-
YeCKYI0 IJIOTHOCTh pAaCTBOPOB, KAK YKa3aHO B 1. 3.2.1 MO OTHOHIEHHIO
K OLHOBPEMEHHO NPHIOTOBJEHHOMY <«HYJEBOMY» DAacTBOpPY, CoAepXa-
HIeMY BCe PEaKTUBH, 33 HCKJWUYeHUeM paldodero pacTBopa NMATHOKUCH
HHoOH4.

[lo HalJeHHHM 3HAYeHHSIM OMNTUUYECKOH MJIOTHOCTH COOTBETCTBYIO-
HIMM HM MaccaM MSTHOKHCH HHOOHS CTPOAT TPaAyHPOBOUYHBIH rpadux.

{ U3amenennas pepaxuus, Ham. Ne 1).

3.3. O06paboTka pe3yJbTaTOB

3.3.1. MaccoByw aoJ0 NATHOKHCH HHOOHs (X) 8 nepecuyere HA ey-
X0€ BeILleCTBO B NMPOLEHTAaX BHYHCIAIOT N0 popMmyJie

mV-K00

S P
——r

11 VI-IOOO ¢

rAe Mm; — Macca NATHOKHCH HHOOH#A, HafijeHHass Nno rpaayHpOBOYMO-
HOMY rpadHKy, MT;
V — o6beM aHa/JH3UPYyeMOro pacTsopa, CM?;
K — xosadduuuenr nepecyera mo I'OCT 25702.0—83, n. 1.5;
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m -— Macca HaBeCKH npobhl, T;
Vi — 00beM aJUKBOTHOH 4acTH pacTBOpa, B3ATHIM AJs Ollpele-
JIeHHs, cM3;
1000 — koa(pPuumesT nepecyera rpaMMoB Ha MHJJIUTPAMMBIL.

3.3.2. PacxoxaeHus MexJdy pesdyJabTaTaMH JIByX NapasuieJbHBIX
onpeneJIeHHH He NOJIXKHBI NPEBHIUATHL BEJHUHH, YKa3aHHBLIX B TabJa. 4.

Tabnuuwa 4

MaecoBas nonst nATHOXHCH HROOHA, % ! IonyckaeMoe pacxoxjaeHue, %

i i - T A TR . i e . i

25,0 2,5
40,0 3,0
55,0 l 3.3

)

3.3.1; 3.3.2. (H3meHenHasn penakuus, Ham. Ne 1),

4, METO ®OTOMETPHYECKOIO ONPENEJEHHUA NATHNOKHUCH HUODBUSE
B JIOMAPHTOBOM KOHHEHTPATE

MeTon ocHOBaH Ha peakuuum o0pas3oBaHHA OKPALUIEHHOIO B OpaH-
3KeBO-KPaCHHIH IBET KOMIIJIEKCHOTO COe€AHHeHHs HUHOOUA ¢ 4-(2-mupH-
nunaso)-pesopunHom (IIAP) B TapTpaTHO-CONSAHOKHCAOHK cpeae H §o-
TOMETPHPOBAHHH OKPAaCKH pacrBopa. BiHsiHHe CONYTCTBYIOLHX 3JI€-
MEHTOB YCTPaAHAIT BBEAEHUEM TPUIOHA b.

4.1. Annaparypa, peakKTHBbl ¥ PACTBOPHI

Annapatypa, peakTHBH H pacTBOPH, YyKasaHHble B I. 2.1, u n0-
NOJIHHTENBHO:

goTO3/eKTpOKOJAOpUMeTp THIIa PIK-56;

JallKH IJaTHHOBBle BMeCTHMOCThIO 100 eMm3;

kucaora cepHas no F'OCT 4204—77, pa3baBJenHas 1:1;

KHeJA0Ta GTOpHCTOBOAOpOAHasa (nJaaBHKoBasg Kucaora) no I'OCT
10484 —78:

AMMOHHM BHHHOKHUCABHK cpeaHuy mo HT/, pacrBop ¢ MaccoBOH
KoHlleHTpanred 100 r/am?.

HHOOHS NATHOKHCH MApKH OC. 4.]

PacTBOPH HATHOKHCH HHOOHS;

pacTBOP MATHOKHCH HUOOWSA, OCHOBHOH (pacTtBop A); roTOBSIT, KakK
yKa3aHo B 1. 3.].

1 cm?® pactBopa conepKUT 1,0 Mr MATHOKHCH HHOOUS;

pacTBOp MATHOKUCH HUHOOHs, pabouHit (pacTtBop Db); roTtoBAT, Kak
VKa3aHo B 1. 3.1,

I cm? pacrBopa coaepkut 0,1 Mr nATHOKUCH HHOOUS.

(UsmeHnennan pepakuug, Ham. N 1),
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4.2. IpoBeneHne aHaJu3a

4.2.1. HaBecky npo0nl maccoi 0,1 r noMelamwT B NJaTHHOBYIO Yalll-
Ky, cMayuBawmoT 1 cM® BOABl, NPUJAHBAIOT 6—7 CM? HTOPUCTOBOAOPO-
HO KHCJIOTHI M HarpeBaloT COAepXKUMOEe Yallki (Ha cjJabo HarperTom
4acTH TJIUTKH) B TeueHde 10—I15 mud. Ilpuausaor 5—6 cm® pactBo-
pa CepHOW KHCJAOTH, pa3baBjeHHOH l:1 M colepKuMoe YalIKH yHapH-
BAIOT [0 MOSIBJICHHUS TYCTHIX NIaPOB CEPHOH KHCJOTH. HallKy oxJyaxna-
0T, NPUAUBAIT 2-—3 CM3 TOH K€ CepPHON KHUCJOTH, NOCJ/Je Yero cojaep-
KUMOE YaUIKH yIapUBAXOT HA ropdavYei NJAUTKE aocyxa. K ocTaTKy npH-
6aBJAT 2 T nmUpocepHoKucyaoro Hatpug U 0,0—1,0 cm® cepHOH KHC-
JoThl. Haliky nmomelialoT B MyQenbHYIO Neub | CIJIABJASIOT IPH TEM-
neparype 750—800°C po noayueHHsd npo3payHoro IJjiaBa H yAaJeHHs
napoB cepHoH xucaoThl. [1JaB oxaaxmalor.

[ln1aB nepeBoaAT B cTakaH BMmecTuvocThlo 100 cM® ¢ novouibio
D0 ¢cM°® ropsiyero pacrBopa BHHHOKHCJONO aMMOHHS C MacCOBOM KOH-
nenrpanuen 100 r/am® ¢ pobaBnacHuem npuMepHo 10—20 cm® BOAH I
pacTBOPSIIOT INPH HarpeBaHWU U IOMEUIHBaHUU. PacTBOp OXJaXKAAIOT
U NepeBOSAT B VEDHVIO KOJOy BMecTUMOCThIO 100 cvi3, oObem 10BOAAT
A0 VeTKH BOJAOH (pacTEOP MOXKeT ObITh HCIHOJAb30BAH AJSI ONpereJeHHS

TaHTasga no 'OCT 25702.13—83).

OTOupaloT aJUKBOTHYIO YaCTh pacTBOpa NpoORBl, paBHYI O CM°, B
MepHYI0 KoJa0y BMecTUMOCTbIO 00 cM?, pobaBusior 3 ¢M® pacTBopa
BUHHOKHACJOTO aMMOHHs ¢ MaccoBOoM KoHHeHTpanueir 50 r/am?, 10 cm’
BOALI, O ¢cM® pacTBopa TpusoHa b, 8,5 ¢cM® pactBopa CONAHON KUCJOTH,
pasbaBaennon 1:1, 10 cm® pactBopa IIAP. Ilocae npubasaeHuss Kax-
JAOro peaxTuBa colepzkumoe koadbl nepememinpaiot OO0bem pacrBopa
AOBOAAT BOJAOH A0 METKH, nepeMmewusaioT u cnycts 90 muH (pactsop
YCTOMYHUB B TeuedHe 24 4) U3MEPAIOT ONTHUYECKYIO IVIOTHOCTbL pacT-
BOpa Ha (POTO3JEKTPOKOJOPHUMETpe, HCNOJ/JAb3Yysl CBeTOMHUABTD C MAaK-
CUMYMOM cBeTOnponyckaHuga npu o940 HM H KIOBETy C TOJIIIMHOH IIOT-
JIOLLAIOLIETO CBET CJI0St O MM IO OTHOIUEHHIO K PACTBOPY KOHTPOJIBHOTO
onbiTa, (OTOHPAIOT AaJUKBOTHYIO 4aCThb PacTBOpPa KOHTPOJLHOIO OMNLITA
COOTBETCTBEHHO NpobaM), NPOBEICHHOMY 4epe3 Bce CTaAHH aHaJu3a.

Maccy nsaTHokucu HHOOHS HAXOASIT MO I'PAAYUPOBOUYHOMY rpadHuky.

4.2.2. Jlng noCTpOeHUS1 TPAAYUPOBOUHOTO Ipaduka B NATL MEPHBIX
Koa0 BMeCTUMOCTbIO N0 90 cM® BBOAAT MHUKPOOOpeTKoj paboudil pacT-
BOp NATHOKHCH HUOOHS (pacTBop B) H pacTBOp BHHHOKHCJIOTO aM-
MOHHSI C MaccoBOil KoOHHeHTpauueit 50 r/aM3® B KosHuecTBaX, yKa3aH-
HBIX B TabJa. b

B Kax1yio kKo0.10y npHJAUBAIOT MO b ¢M® pacTBOpa MHDPOCEPHOKHCJO-
ro HaTPuUsg ¢ MaccoBoii koHUueHTpanued 20 r/am3, no 2 cM?® pacTBopa
TpHJICcHa D, mo 3,0 ¢M® DACTBOpA CONAHOE KUCAOTH, pa3dastennoi 1:1,
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Tabauira 5

Homep koalml

HanMmeHOBaHHe pacTBopa | |
1 i 2 3 4 | B
PaGouu#t pactesop b, cm® Q 2.0 , 3.0 4 O 45
BunHOKHCALIE aMMOHHH,
cMm? 8,0 f 6,0 5,0 4.0 3,5

no 10 cm?® pacrBopa IIAP, pasbaBasioTr o00beM pacTBopa A0 METKH
BOJOH H NepeMelInBaloT.

[locae npubasJ/jeHus KaxXKI0T0 peakTHBA COLEPIKHUMOE KOJOBI IIe-
pemMemnBawT. CnycTsa 90 MHH H3MEpPAIOT ONTHYECKYIO MJOTHOCTb PacT-
BOpa, KaK yKasaHo B II. 4.2.], 10 OTHOLUEHHIO K OAHOBPEMEHHO IPHIO-
TOBJECHHOMY <«HYJE€BOMY» DacTBOpPYy, coAepiKallieMy BCe PEakKTHBH, 32
HCKJtcUeHHeM pabodero pactBopa nATHOKHCH HHOOUA.

[lo HaviieHHBIM 3HAYEHHSAM OIITHUUECKOH IIJOTHOCTH H COOTBETCT-
BYIOIHM MM MacCaM INaTHOKHCHM HHOOHS CTPOAT rpPaAyHUPOBOYHLI

rpagux.
4.2.1; 4.2.2. (H3menennas pepakpua, Ham. Ne 1).
4.3. O6pabdoTKa Pe3yJbTaTOB

4.3.1. MaccoByio noa nATHOKHCH HHOOHUA (X) B mepecueTe Ha CY-
X0€ BCHIECTBO B NPOIEHTAX BBHIYHCJAIOT 110 PopMmyJe

X"—“‘ ml‘V'K'IOO
m'Vl‘I{]‘O'O ’
rjae m; — Macca NITHOKUCH HUOOHSA, HaHJeHHasg MO TPaAyHPOBOUHO-
My rpadHuKy, mr;
V — o0bem aHaausupyemoro pacTsopa, cm3;
K — xosdodpuunent nepecuera no I'OCT 25702.0—83, n. 1.5;
M -— Macca HaBeCKH NpoOHl, T;
Vi — obbem aJIUKBOTHOH YaCTH pacTBOpPa, B3SATHIH AJAS OIpele-

JeHHs, CM3;

1000 — koadp ¢y HeHT nepecyeTa rpaMMOB Ha MHJIJIMTPAMMHL.

4.3.2. PacxoxAeHUs MexJAy pe3yabTaTaMXd JBYX napaJsie/lbHbIX
OllpeJeJIeHHH He AOJVIKHBI NpeBullaTh BEJHUYHH, yKa3aHHLIX B TadJl. 6.
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Tadbauua b

MaccoBast oA NATHOKHCH HHOOHA, % JHonyckaemoe pacxoxieHue, %
50 I 0.5
7.0 07
9.0 i 0.9

4.3.1; 4.3.2. (U3meHennasn pepaxuus, Ham. N 1).

5 HEMTPOHHO-AKTUBALLMOHHDBIA METOLX ONPEINEJEHHS NATHOKUCH
HUOBUA B NIONAPUTOBOM U HUOBUEBOM (ITUPOXJIOPOBOM)
KOHUEHTPATAX C UCIIOJIb3OBAHUEM HEHUTPOHOB
C 3HEPIrUEHA 14—15 Ms3B

MeTo OCHOBaH HAa OAHOBPEeMEHHOM OO0JIyU€HHH AaHaJHU3UPYEMBIX
npo6 u o6pasOB CPaBHEHHS NOTOKOM HeHTPOHOB C sHeprueii 14—
—15 M>3B na HeHTPOHHOM TreHeparope H NOCJEAYyIoOlleM H3MEpeHHH Ha
NOJYIIPOBOJAHHKOBOM TaMMa-ClleKTpoMeTpe AKTHBHOCTH aHaJHTHYe-
CKOro paauousorona 22MNb, o6pasylolierocss M0 peakUHH H3 CTa-
OuabHOTO H30TONa °ND.

Usoron 92MNb umeer nepuoa mnoaypacnajga 10,13 nusg u 3Hepruio
aHAJHTHUECKOH raMma-JuHun 934 K3B.

B nponecce anaausa onpenessioT MacCoBYO L0J0 HHOOHS, a OKOH-
yaTeJbHBIJ pe3yJabTaT aHaJiH3a T[EPEeCYUTHLIBAIOT HA MacCOByK NAOJIO
NATHOKHCH HHOOUA.

MeToa npelHa3HaueH /s olpejeseHEss MACCOBOH NOAH NATHOKHCH
HuoOus B uHTEPBaJe OT O 40 9 % B JONapuUTOBOM KOHUCHTpATE H OT
25 1o 65 Y B HHOOHEBOM (IIHPOXJIOPOBOM) KOHLEHTpATeE.

5.1. Annaparypa, mareprajbl U PEAKTHBbI

Becbl aHa/MHTHYECKHE.

Heiitpounnii reneparop HI-150 ¢ MakcHMa/bHbIM NOTOKOM HEHT-
DOHOB ¢ 3Heprueli 14—15 MsB ne menee (1—2)-10" HEHTpP/C.

YCTpoOHCTBO 111 OAHOBPEMEHHOIO o6GyyueHHs] HaBeCOK aHaJ/IHU3H-
pyeMblx KOHIEHTPATOB ¥ 00pasuoB cpaBHeHus (CM. yepTeX), COCTOS-
nee M3 MydTH 5 ¢ nogmunHukoMm 4. Bo BHYTPeHHIOIO 00olMy MOI-
UMMHHKA BlpeccoBaHa BTyJKa 3, B KOTOPYyIO BcTaBasieTcsl kacceTa [.
B sigefixy /2 KacceTHl paclosiaraloT HaBeCKH aHaJH3HPpyeMHX KOHIECH-
TPATOB ¥ 06pa3uoB cpaBHenus [0, ymIOTHAIOT npoOKaMu 2 v PHKCH-
DVIOT KpbiluKo¥t //. YCTpPOHCTBO yCTaHaB/JAMBAIOT HAa MHUIEHHOH Kame-
pe 6 ¢ MHIIeHblo 7 HeATPOHHOrO reHepatopa. BTyska co BCTaB/IEHHOH
B HEe KAacCeTod NPUBOAMTCS BO BpalleHUe 3/eKTpojBHrartesem 9 uyepes
npuBoa 8. Ilpu BpallleHnH Bce siuefXH ABHIalOTCA NO OAHHAKOBLIM TPa-
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€KTOPHSAM OTHOCHTEJIbHO MJOCKOCTH MHIUIeHH (OHEeHHe IHA KAacCeTH
OTHOCHTEJBbHO TJIOCKOCTH MHUIEHH He AoJiKHO OBTh 60oJee 0,00 mMMm).
CxopocTp BpauleHHsi kacceTol — He MeHee 100 ob6/mHH. PaccrosHue
OT UEHTPAa MHUIUEeHH A0 UeHTPOB 00pas3LoB He JOJKHO NMPEBHIMATH
20 ym. Juamverp sueex — 10 mm. KoanuecTBo siueex — 8.

Bpamawimee yCTPOHCTBO

J

NN

AN
807500 N
N

I—dcaccera; B~npolbxn; J—BTYJIKH, 4—NOZMUNHRK, 5—
MydTa, 6—NHIICHHAN Kamepa; 7-—-MHUIeHb, §—NpHBOX. 9—
PACKTPOABKTaATEND, [O0—1pOOLI K O6pa3ubl CPpaBHEHHKHA; [~

Kpbluika; [2—SUe¥iKy

Kaccery, npoOKy M KPHIIKY H3rOTOBJSAIOT M3 OPrcrekia. BHyT-
pedHHe NMOBEPXHOCTH siYeeK M BHEIUIHHE NOBEPXHOCTH NPOOOK INOAKHK
ObiTp noJsiupoBaHbl. lllepoxosaTtocts moBepxHocTH Ra=0,63 mo ['OCT
2.309—73. OcraabHble 5/JeMEHTH YCTPOHACTBA H3rOTOBJSIOT H3 AIOP-
AJIIOMHHHA,

KlamepurelibHble KIOBETHI U3 OPrCTeKJia B BUAE IHJIHHAPUYECKOIO
CTaKaHa ¢ BHyTpeHHHUM AMameTpom 20 mm M BuicoTOM 20 MM, ¢ npob-
Ka@MH COOTBETCTBYIOIUUX Pa3MEpPOB TakKXKe H3 OpPrcTek/jia. BHyTpeHHHe
HOBEPXHOCTH KIOBeT Y BHEUIHHE NOBEPXHOCTH INPOOOK MOJIKHB OBITh
NONHPOBAaHK (Ilepox0BaTOCTh MOBepXHOCTH R,=0,63). Toamuun Axa
KIOBeT HEe JOJIXKHBI npeBbiliaTh 1 MM. TOJNUIMHE AHA KIOBET HE HOJXK-
HH OTJAH4aTbcsa 6oJiee yeM Ha 0,1 MM,

{1onynpoOBONHHKOBHI}I raMMa-CIeKTPOMETP, COCTOSIUIHII H3 repMa-
HHH-JIMTHEBOI'0 AETEKTOpPa BePTHKAJNbHOTO HCHOJNHEHHS C UYyBCTBUBEJb-
HHM 00beMOM 40—00 cM® ¥ 3HEpreTHUYECKHUM paspelleHHeM He XyXe
3,9 k3B no ramMma-auang 1332 k3B u3loroma®® Co, MHOrMOKaHAJBHQIO
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AMIVIHTYAHOI'O aHaJH3aTopa C YHCJAOM KaHAJAoB He MeHee 1024 u kKoM-
MJeKTa CIEKTPOMETPHYECKOH anmaparTypsl Tuna «JIaHryp» uJaH aHaJjo-
CHYHOIA.

Diokcol BMecTHMOCTBIO 50 ¢M3.

Halop o00pasuoBbIX cHeKTpOMeTpHUYECKHX TraMMa-uajaydaresei

OCI'M mo T'OCT 11263—380.

CnupT 3TUMOBHH  peKTHGHKOBaHHbLIE TexHHuyeckuii mo I['OCT
18300—387.

HuobGusi nATHOKHCE MapKH OcC. 4y, HCNOJb3yeMasi B KauyecTBe 06-
pa3iua cpaBHEHHUS.

KOHTeCHHCD CBHHIOBBIH C TOJUIHHOH CTEHOK He MeHee 50 MM THNa
KJI1-4,5.

Dokc HacToabHBIl Ha 0aHO pabouee Mecto THna 9BI11-OC uau
aHaJIOrHYHBIH,

Panvomerp «Tuce» uau analoruyubli.

5.2. MMoaroroBKa K aHaJdH3y

H.2.1l.IloarorToBKa HEUTPOHHOrO reHepaTopa

HelTpOoHHBIH TeHepaTOp BBIBOAAT Ha pabouup pexum. C nomoilsio
VIOHUTOpPA HEeHTPOHOB ONpel1e/slOT NOTOK HEHTPOHOB H, €CJAH BeJHYH-
na motoka McHee o 10 HeliTp/c, MHUICED 3aMEHAT HA HOBYVIO.

Fla mHleHHyI0 KaMmepy yCTaHaBJIHBAOT O6JI0K 00JiyueHHS M JABUTra-
TeJb C NIPUBOAOM.

0.22. J[ToarortoBka ramMmmMa-cnekKTpoMeTpa

C nomoipio craHgapTHelx ramwma-usayuarenei OCI'HM ycranas-
JIUBAIOT PEXKHUM raMMa-ClieKTPOMeTpa TakHM, YyTOOB MakKCHMyM (pOTO-
MHKa TraMMa-JUHHH ¢ 3Heprued 1274 x3B u3orona?? Na HaxoaHJjACA
npuMepHo B 1000 kanagax, toraa MakcuMyv ¢GOTOIHKA aHAaJJHTHYC-
CKOM raMMa-JdydHAM u30Tona ““"ND f0J/:KeH HAXOAuIbCH B 7120—740 ha-
HaJgdax

5.3. [IpuroroBseHHe KOHUEHTPATOB H 00pPa3U 0B CPABHEHHS
Kaccery, sdueiikd, NpoOKy H H3MepHUTEJbHBIE KIOBETHl NPOMbBIBAIOT
CIIHPTOM M BhICYWIMBAIOT. M3Mepure/bHbie KIOBETH MAPKHUPYIOT.

Ot nsTd oO6pasloB pa3HUHBbIX aHAJU3HPYeMBIX MaTepuajioB OTOH
paloT 1Mo 0J4HO{ HaBecke vaccoii no 0,8 r 1 nmomMemialoT Hx B NATp AYC
ex Kaccethl. OT ofpasua CpaBHCHHs (MATHOKHUCH HHOOHA) OTOUPAIOT
Tpu HaBeckH Maccoil no 0,8—1,0 r u moMewlaloT HX B OCTABLIHECS TPH
Ayedki. Yuelixu ¢ obpasmaMyu CpaBHEHHUS] HOJXKHBI ObITb MCXKAYy fUYeCii-
KaVid ¢ HaBeCKaMu aHaJHU3UpyeMbIX Npoo.

HaBecku ananauaupyembix npob6 u obpasua cpaBHeHHsi B siUeHKaXx

VIJOTHAIOT J0 OLHHAKOBOH BHICOTH (pa3HHLA BHICOT B fiYeHKax He
noJKHa npeBbllath 0,1 MM), ssiYeHKH 3aKpbBAlOT NpOOKaAMH H (PHK-

cUpyIOT KphiliKoi. CoOpaHHYyI0 KacceTy YCTaHaBJAMBAIOT BO BTYJKY
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OJ0Ka 0O0JIyueHHsl, BTYJKy COEAUHSIOT IPHBOJAOM C 3JIEKTPOABHrare-
JieM U NMPUBOAAT €e BO BpallleHHe.

5.4. TIpoBeneHne aHaansa

0.4.1. [IpoBeneHune o0AyUueHUH

HeliTposHbi#i reHepaTop BLIBOAAT Ha paOOUHMii PEXHM ¥ NPOBOAAT
oOJiyueHHe KacceThl, npuyeM BpeMs 00JyueHHst BHIOHPAIOT TaKHM, UTO-
Obl HHTerpaJbHbBIH MOTOK HEHTPOHOB 3a 3TO BpeMs (OOBIYHO OKOJIO
30—60 muH) cocraBua He meHee (1—2)-10'* HearponoB. Cnyctsa 10
MHH IOCJ€e OKOHYaHug o0JydeHHs KacceTy BHIHUMAIOT U3 OJioka 00Jy-
JeHHd U noMewawT B 00K,

b4.2. IlpoBeneHHe H3MepPeHHUS

Uepes 20 MuH nocje OKOHYaHUsA 0OJyuYCHHS KAacCeTy BCKPBIBAIOT B
OOKCe, KaxX/Ayl0 HaBeCKy K3 SiueeK NepechnalT B OTAeAbHblEe OI0KCHI,
THIATEJNbHO MNePeMEelIUBAlT U NepechnaloT B OTIeJbHBIE KIOBETHI.
Ongy K1oBeTy ¢ HaBecKOi oOpaslia CpaBHEHHsI pacHoJiaraioT B IOJIO-
2KeHHEe H3MepeHHsd U OoNpeAe/siloT TOUHOe I[10J02KeHHe (POTONHKa aHa-
JUTHYECKOf raMMa-JuHuH H3oTona >“Nb. DTy KIOBeTy BHHHMAIOT H He-
pe3 60 MUH noc/ae OKOHUAHUS O0JyUeHUS B NOJIOKEHUE U3IMEpPEHUs pac-
[10J12TAI0OT OJAHY H3 KIOBET C HAaBeCKOH aHaJHU3UPyeMOH NPOOH W HAUM-
HAlOT M3MCpClHYe ee HABeJCHHOW AKTHBHOCTH. Bpemsa OJHOrO U3-
mepenus cocraJser 1000 c. Ilpu usmepenuun agasnausarop pabdbortaer B
pexkuMe, YUHTBIBAIOIEM «MepTBoe BpeMmsA», OAHOBPEMEHHO C IMYCKOM
aHa/au3aTopa 3aNyCKaeTcss CEKyYHAOMEeD, KOTOPbIH B daJbliCHIIEV HC-
MOJb3YIOT A4 3aAaHUA May3 MexJAy HayaJaMHi H3MEepPEHHUM.

[locje OKOHUAHUS H3MEePEeHHs] aKTUBHOCTH NEPBOH HaBECKH AHAJIH-
3UpyeMol npolbl NPUCTYNAKT K ONDPCIACJCHHIO AKTHBHOCTH aHAAUTH-
yeckoro Haorona °“NDb, koTopas mNponopuUHOHAJbHA mJoOLIald (oO-
TOIMKA AHAJUTHUECKOM TramMa-JHHHH C 3HeprHed 934 x3B. C  3to0d
LeJbl0 ONpPEeAeasAT NJAOLLAJAb HU3MEPEHHOIO0 TraMMa-ClekTpa, OrPaHH-
YEeHHOro ToOUukKaMu neperuda orubamlliei GPoTONMUKA. JTa oW aib npen-
CTaBJAfAeT CYMMY UYHCTOH ILIoUlahu MOTONHKA U (oHAa. POH onpenes-
IOT H3MepeHHeM MJOMIAAH ydYacTKa raMMa-cleKkTpa cJeBa OT JEBOM
TOUKH neperuda u capaBa OT NPAaBOH TOUKU neperuda B yuCJ/ae KaHAJOB,
PaBHOM INOJIOBUHE YHCJA KaHAJOB, HCIOAb3YEMbIX I@IPU OIpeAC/ieHHN
mromany ¢goronuka. O6e naoiaau poHa CyMMUPVIOT.

OOulee BpeMsi W3MEDeHHSI AKTHBHOCTH M ONpedeJieHHs MJOLakH
¢oronuka He noJiKHO npeBbWaTh 18—19 MuH. Ilocse okoHuanusa mep-
BOr0 M3MepEeHHUs] aHaJAH3aTOP INPHBOASAT B HCXOAHOE IOJIOXKEHHE, KIO-
BeTy ¢ nepBOfi HaBeCKOW aHaJu3upyeMod 1npoObl 3aMeHsIOT Ha
KIOBETY CO BTOpPOH HaBeCKOHM H BBIMOJIHAIOT TaKHe Ke OolepalyH, 4To
U C nepBoi HaBeckKOH. MHTepBas MexXIAy HauajgaMu npeAblAyUIIero
H MocJIeAyIoliero u3aMepeHu aoJkeH O6biTh To4yHO 20 MHH. IlocsenoBa-
TeJbHOCTh H3MEpeHHH: 1-1, 2-9 HaBecKH aHaJu3HpyeMOH npoln, l-#
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HaBecKa oOpasla cpaBHeHHd, 3-4, 4-4 HABECKH aHaJU3HpYyeMOf Npo-
6L, 2-91 paBecka o6pasla CpaBHEHHS, O-f HaBeCKa aHaJH3HpPyeMOir
npoGel, 3-9 HaBecka oOpasuna cpaBHeHHA, OOllee BpeMs BCETO
LHKJAa H3MepeHuit cocrasaaet 160 MUH.

(U3meHenHasn pepakuus, Usm. Ne 1).

5.5. O6paboTka pe3yJbTaTOB

5.5.1. MaccoByio J0JIIO NATHOKHCH HHOOHUst B npobe (Xgp) B mpo-
IIEHTAX BBIYUCJAIOT 0 popMyJe

X,y — Canaho ) Mook
iap (Auc,j—A(p_nc).Mup_K‘j ’

rae Anp.i, Aocc;, — H3MepeHHble AaKTHUBHOCTH aHaJHTHYECKOIO H30TO-
Ma B HaBeCKax AaHaJIH3HPyeMOro KOHIUeHTpaTa H
oOpasua cpaBHeHHs, UYHCJEHHO paBHBIE IJOMAAH
yyacTKa raMMma-clieKTpa MexX1y KaHaJaMH, B KO-
TOPBbIX PAacCHOJIOKEHB TOuky Ileperuba orubaioluen
¢doTonUKa AaHAJHUTHYECKOH TraMMa-JUHUH B COOT-
BETCTBYIOUIHX TamMMa-CHEKTPax B [-M H j-M H3Me-
PEHHSX, UMII;

Ap.np; Ap.oc — BedinunHa ¢oHa mon (HOTONMMKOM aHAJAHTHUYECKOR
raMMa-JuHHU B raMMa-cleKTpax HaBecOK aHaJH-
3upyeMon npoObl H o0pasua cpaBHEHHUS COOTBETCT-
BEHHO, HMII;

I; | — NOPSAAAKOBBIA HOMED H3MepeHHA HABECKH aHAJH-
3upyeMod npoObl, oO0pasia cpaBHeHHus;
Moc; Map — Macca HaBeCcKd aHaJu3sHpyemMoH npoOnl obpasua
CpaBHEHHs, T;
Xoc — MaccoBas A0Js MNATHOKHcH HHOOHsT B o6pasue
cpaBHeHus, %:;
K;—;, — KO3(p(HIHEeHT InepecyeTra akKTHBHOCTH aHaJHTH-

YEeCKOroc H30Tola, H3MEPEHHOIO B I-M HJIH j-M H3-

MepeHHH K MOMEHTY HauaJjita nepBoro H3MepeHHS;
3Hayenus Koappuurenta K aad i, j or 1 no 8 ykasanw B Taba. 7.

Tabauuna 7

H
HBHE::I?Hﬂ 1 2 3 4 5 6 7 8
K. ; ‘l 00001 ,0010'1 ,0019[1,0029} 1.0033 ‘ 1,0048 | 11,0057 l 1,0067

[TapannenbHbIM onpelesieHHEM CUYHTAETCs pe3yJbTaT, NMOJYYEHHBIN

ANd JAaHHO HaBecKH MPoOH ¢ HCNOJb30BaHHEM AaKTHBHOCTH OJA-
MOA M3 HaBeCOK 00paslla CpaBHEHHS.
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5.0.2. PasHocTh Mexay HaHOOJBIIUM H HAUMEHbLIHM H3 TPex pe-
3yJbTAaTOB IlapaJlieJIbHbIX ONpeAe/eHHi He fOJKHa NpeBHILAaTh AOIMYyC-

KaeMBIX PaCXOXJI€HHH, yKasaHHbIX B TadJ1. 8.
Tadbanuuyya 8

AHanu3HpyeMbiH MaccoBag AONA NATHOKHCH Jonyckaemoe
KOHIEHTpAaT HHOGKHA, % pacxoxnenue, %
|

JlonapHTOBHIMA 5,00 0,60

7,00 0,60

9,00 0,70
Huo6uephiit 25,0 1,0
{IHPOXJOPOBHIl) 45,0 1.4

55,0 1,6

65,0 1,8

0.0 1; 5.5.2. (U3meHeHHan penaxuuss, Usm. Ne 1),
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