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FTOCYAAPCTBEHHbLIA CTAHIAPT POCCHACKON ®ENEPALIUM
-

HHOBHSA NATHOKHCDH

HonoMmeTpnuecknit MmeToa onpeneacHus
MAacCcOBOH aoau ¢prTopa FrOCT P

Niobium pentoxide. 50233.2— 92
fonometry method for
determination of fluor content

OKCTY 1709

JlaTa BBeneHus 01.07.93

Hactosuiuit ctangapT pacnpocTpaHsieTcss Ha NSATHOKHCh HHOOHS H
yCTaHABJIUBaeT HOHOMETPHUECKHH MeTOoJ OonpejeseHHs MacCOBOH LOJH
dtopa or 1-10 2 5o 5-107'Y%.

MeT0oa OCHOBAH Ha W3MepeHHUM NOTeHuHasa (TOPHI-CENEKTUBHOIO
3nekrTpojga ¢ MemOpaHoW H3 ¢TOpHAA JaHTAHA, AKTHBHPOBAHHOrOQ
ABYXBaJEHTHbIM €BPOMNHEM, OTHOCHTEJNbHO XJOpcepeOpsHOro 3J€KTpo-
na. Mamepeune npoBoasitT B pacTBOpPe C BBICOKOH HOHHOH CHJOH NpH

pH == 5,0:: 0,5.

. OBUWIHE TPEBOBAHMUA

O6uine TtpeboBahus K Meroay aHaauza—no [[OCT 18385.0.

2. ATINAPATYPA, PEAKTUBbB! U PACTBOPDI

daektpoa ¢ropuaHpti Mapku IJF-VI no TY 6—08—487 nan ana-

JTOTHUHBIH.
aekTpoa cpaBHenus xJopcepebpsubid no F'OCT 16286 uan ana-

JOTHUYHbIH
Houwovmep abopartopubld tuna IB-74 uau BoabTMeTp UHQPPOBOM

1una B7-23, uau aHaaoruudbid npubop.
Meumranka maryurunan tuna MM3M e maruutom no TY 20—11—834

HJIA dHA4JOT'HYHas.

Jlamna nugpakpacuaa 3-Cl.
[Teub MydesnbHas ¢ repMopery.Jsropom, obecneurBaionlas TeMne-

patypy narpesa 1o 600 “C.

HinaHude odrilnagbHoe
C' Urnatenbcrso cranjapros, 1992

Hactonui CTaH.=p7 kB¢ MOMET OGbiThb MOAHOCTLH) HJAH YACTHYHO BOCNPOH3IBEACM,
THPAXKHPOBAH M pacnpocTpauen 6e3 paspemenns Joccranpapra Poccnm
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[laurka snekTpHueckas JabopatopHas

CTakaH H3 TNOJH3THJIEHA HJAH BUHUMAAcra BmecrivocTtblo 100 cm?

Kawu 3aeKkTposuTHYeCKHH W3 30oHuTa auameipov 10-—20 mm,
suicoron 100—120 MM v anameTpom Bepxuero wryiepa o—7 MM

CrakaH CTeKJSHHBIH  XHMHUYECKHH BMECTHMOCIbIO 1000 cmM3,
200 cm® 1 90 cm3,

baHky noJH3THJEHOBbIe ¢ 34BHHUHBAIOIIHMHCA KPLILIkaMH BMe-
crumMoc1bio 200 1 1000 cm®

Ciynka M3 opralHuyecKoro crek.la

Konbwl MepHbie BMecTuMmocTbhio d0, 100, 1000 ¢v®

[Tunerku ¢ peseHusimy Ha 1, b u 10 ¢wv?

OuabTpel 6yMaxKHuble ob6e33oaenubie «benas Jenta»

Turan uukeneBbie WAl crek1oyrtepoauuie mapku CY 2000 Bmec-
nMocToio 40 cm?

Kosbbl ¢pToponsiactoBbie BMecTuMocTbio 100 cm?

Hatpu#t ¢dropuctoit no N'OCT 4233, Bonusifi paciBop KOHUEHTPA-
w150 rfams.

Hatpust ruapookuces no ['OCT 4328

HaTpu#t ykcycHokuceawd 3-soaHbrt no 'OCT 199

Hatpu#t numonHoKucabit Tpexsameuwendnii mo FOCT 22280

Hatpuit dTopucteii no 'OCT 4463, Beicymenubiét npu 105°C

Kanun xaopucteit no ['OCT 4234, nachiuletHbli paciBop

Kucnora ykeycHas no F'OCT 61, neasiHas

Cnupt 3tunoBbifi pektTHdukoBaHubid mo TOCT 18300

bydepubii pactBop ¢ pH 45 u uoHuo#t cuaodt okono 1,75
(bPOHUC) «xonuentpaunu 0,86 moab/am® no ykcycHOR KHcJoTe,
1 moas/amM® mo xsopucromy Hartputo, 0,45 Moub/aAM? 10 YKCYCHOKHCJIO-
my Harpuio, 0,0116 monb/aAM® no JNUMOHHOKHC/JAOMY HATPHIO, TOTOBSAT
caeayoiuM obpasoM 28,5 r xaopuctoro Hatpud, 61,5 r yKCyCHOKHC-
AOTO HATPHSA, 3 T JHUMOHHOKHCJOrO HATPHA MOMEUlAl0T B CTaKaH BMe-
ctumoctblo 1000 cm3, npuausator 500 cm? Boau, no6asasior 90 cwm?
YKCYCHOH KHUCJOTHI, PAacTBOPSAIOT NPH KOMHATHOH Temnepartype, mnepe-
BOASIT B MepHyo Koga0y BMmectumocTtbio 1000 cM3, BOBOASIT OO METKH
BOAOH, NIEPEMEUIHUBAIOT

OcuoBHolt pactBop ¢dTopa (pactsop A), roToBsiT cieaywouiMM ob-
pa3oMm HaBecky ¢ropuctoro Hatpus maccod 00,2210 r pacTtBopdAT B
BOJE, NEepeBoAdAT B MepHYy Koaly BMectumocTbhio 1000 cm3, poBoasAT
A0 METKH BOJOH, NMepeMelinBaiT, 3aTeM NepeUBAIOT B MOJHITHJAEHO-
BLit cocya PacTtBop XpaHsaT B NOJHITHACHOBOM cocyjpe He Oosee
30 auen

! ¢Mm3 ocHoBHoro pactsopa A coaepxut 0,1 mMr Ppropa

Pabounit pacrtBop ¢drtopa (pactBop b), rotoBsT cjeaywlidm 00-
pasom O cM? OCHOBHOTO pacTBopa A NOMEILAI0T B MEPHYIO KO0y
BMeCTHUMOCTbI0O D0 ¢M3, JOBOASIT A0 METKH BOAOH, MepeMellInBaloT,
3areM MepesuBaAIOT B NOJHUITHJAEHOBBHINH COCY

I ¢m3 pabGouero pactBopa b comepxut 0,01 M1 ¢gropa
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Pabounin pacisop B rotoesr caeaywoumM obpasom: 5 cm3 pabo-

yero pactsopa b nomemaior B mMepuyio Koa6y

BMECTHMOCTbIO D50 ¢wm3,

pobasasor 256 cm?® pacrBopa BPOUWC, noBogsit 10 MeTKU BOAOH, ne-

pEMeBAOT.

| ¢m? paGouero pactBopa B cogepxut 0,001 Mr ¢ropa.
raoouite pacisopbl b B rorosar B jgeus ynorpebaenns.

1. llpurorosaenne 0b6pazunos

3. NOATOTOBKA K AHAJIU3Y

ATTEeECIORBAIIHBIX CMeceH
Obpasnb KOHTPOJS (QK) B Buae arrecroBanibix cveceil HCHOIb-

SYIOT 174 NpOBEPKH TOYHOCTH ala.,jusa.

KOUTPO.14 B

BH., €

I'c 1osliot oOpasen konipoass (OK-T') rortoBar cieayouum odpa-

h:; (_) "L 1

It3 9 ICKIPOJHTHYCCKOTO HHOOHA ¢ cojepxkaHueMm ¢dropa He 6o-

dee 0,01 % o Macce rotoBsit msa1HOKHCL HHOOHA. CTPYKKY LHOOKS
IoMelniar B IWVIATHHOBY 0 YAalWIKy H NPOKaJauBawT B Mydenae B Teye-
HHe 4 4 [0 TIOCTOAHHOW MAacChi, NOCTENeHHO MOBLILIAS TeMnepaTtypy
no (850 £50)°C. TloayyeHHyo NMarMOKHCh HHOOHS TILATENbHO Hepe-
THPAIOT, OTOHPAs COOTBEICTBYIOLLME HABECKH M CMeLIHBasg ¢ (TOpH-
AOM 1aTpusi B CTYDKE H3 OPraHuHueckoro crekaa CMechb TIHIATENAbUHO
eperuparoT ¢ 3THJIOBLIM CIIHPIOM A0 NoJyuenuss Kawumneobpazion
Macchl. llepeMelldBanue npoBOAsiT B T1eYeHHe yaca, a 3aTeM B Teue-
HHe Yaca cMechb CyllaT nog HH@paxpacHol JaMnol.

M3 roaoshnoro OK rorosar pabouue ob6pasubl KoHTpoaa (OK-1),

CMeIIHBast COOTBETCTBYIOLLUE

Pabouyusi obpasen kourposss OK-2 roroBst cMemiMBaHHEM
OK-1 ¢ natuoxkuceio snodbus

Hagecku OK-T u ngTHOKHCH

HHOOUH.
HaBECOK

MaccoBasi poJst propuaa nHaTpHs U HSTHOKMCH HHOOWST B 0Opas-
l1aX KOHTpoJisi puBedeHa B TabJa, 1.

Coctas 06pa3uoB KOMTpOAR NATHOKHCH HHOGHA

Ta6auwa 1

Macca Hapecox, r

O6o3HaueHHe MHCCq';}BHH = - ~ 06{]311311(3}{!«1{;
6 , npeabiayuler
A HDTBDS(}ITHEH o % o ’ 11;{1»;%;::: ’ diihra(?r%il}ﬂa OK OK
OK-TI' 1.00 9,779 0,221 — -
OK 1 0 20 10,000 — 2,500 | OK-I'
OK 2 0.05 7.500 — 2,500 OK 1

OO6pa3siibl KOHTPOJISE XpaHST B NMOJHITHAEHOBBIX 6aHKAaX C 3aBHHYM-

BalOILUMHCA KpbiluKaMu. CpoK XpaHeHus — a0 12 mec.
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3.2. [Toxroroska 3»aekTpoi1a K palborTe

Ha witatuBe uonomepa ykpemasitoT 6a40OK M3 OPraliMuecKoro crek-
Jla, COGIUHEHHDBIH C paboyuM 00BLEMOM JalydHka 30eKTPOJIHTHUECHKHM
KJKYOM. DAUOK U 371eKTPONUTHUECKHH KU 3aMONHAI0T HACBIILEHIILIM
pacTBCpPOM XJOPHCTOro Kaausl, NOTPy:KawT B 6aU0K XJaopcepedpsiinii
3J€KTPOA. DTOPUAHBIK 3JEKTPOJ H IJEKTPOJHTHUECKHH K.1104 [oMe-
mair B pabounil 0HbeM gaiyuka — BUHHILIACTOBLIR cTakail, yCTaHOB-
JEHHWEA HA CTONMKE MAruprHoil MelldJaxn. B cT2Kan NoMeuldinl Mar-
HUT, npuauBat 40 —45 cv® pacrsopa BPOUC Cucremy 371ek1po 108
NPHCOEAUHAIOT K COOTPBEICIBYIOWIUM rie3jgaM iounomepa (LHYPPOBOTO
BosibTMeTpa). Ilotenumnan diropugitoro saexipojga NOJKCH YCTaHAB-
JUBATLCA TMOCTOAHHBIM  yepe3d 2—3 MHH W JoJXeil Obl1b He Mmeiee
290 mB. llocne nonyuennsi noctosiinoro sHavenust norenuypana nppi-
CTynajoT K INpOBEC/JICHHIO anaJH3a

33. lfocTtpoenune rpaayupoBouunoro rpagduka

B crek.sHibid ¢ctakan noMewanT 800-—1300 Mr ruApoOKHCH HAT-
pust, nobasnasgior 20 cM3® guceTHAANPOBAHION Boin H 20 cM3 paciBopa
XJIOPHCTOrO HATPHUsA. PacTBOpP mepenocaAr B Mepuyw KoJady BMeCTH-
MOCTHIO 90 CM?, A0BOAAT 10 METKH, MEepeMelIHBAIOr W MePesNBaior B
NOJUITHIACHOBLIK Cocyn. IllenouHoét pacTBOp HCHOABL3YIOT TIH MOCT-
PO€HHA IrpadyupoBOYHOro rpagduka.

B uernipe MepHble Koa6b BMeECTHMOCTbIO 50 CcM3 MPHIHBIOT 10
25 cm3 pactBopa BPOUC, no 10 cm® 1eq04HOrO pacTBopa, 3aTEM
B nepBble aBe KoN0w | cm3, 2,5 cm® pabouero pacrBopa B, a B ocTab-
npie 0,5 cm3, 1 eM3 paBouero pactBopa dropa b. Comepxumoe Konb
AOBOAAT N0 METKH BOIAOH, nmepeMemwiuBarT | cM’ noJaydeHibiX pacrBo-
poB coaepxKHUT  2-10-% 5.10-% 1.10-% 2.10-% mr ¢dropa [lanee
B NOJIyYeHHBIX pAaCTBopax HM3MepsIOT MOTeHlHaJa 3jektpona. Vismepe-
HUSA HAUYUHAIOT C HAayMeHblled KOHUEHTpauuu Gropa.

[lo nmosyueHHBIM faHHBLIM CTPOSIT TPAAYHUPOBOUHBIA IpaduK, HAHO-
Cd Ha OCH OPAMHAT 3HauyeHUs NoTeHUuuaJda 3JeKTpoada B MHJAJHBOJDb-
1aX, a Ha ocu abCuucc — OoTpUUATEJBHBIH Jorapud™M KOHIISHTpalHH
¢ropa (pF pactBopa). 3nauenue pF nAg pacTBOpa COCTABJISIOT COOT-
BeTCTBeHHO 9,98; 5,58: 5,98 u 4,98

OTKJIOHEHHE TOYeK TpaAyHPOBOUHOro rpaduka oOT HpAMOH lie
NOJIZKHO IpeBbiliaT,L —+3 MB. KpyTH3Ha XapakTEepPUCTHKHU 3JEeKTpola
He JoJKHa OBITh Menee 45 MB na eaunuuy pF. B caydae OTKJIOHEHHS
OT YKa3aHHOro 3HaydeHus 3JIeKTPOA 3aMeEHSIOT.

I'panyupoBounbli rpaduk CTPOAT C Kaxkao# cepuelt mpod.

4. NPOBEAEHWUE AHAJIHA3A

Haeckn npobbl maccoit 0,050—0,100 r (B 3aBHCHMOCTH OT coaep-
XaHus ¢GTopa) NOMealOT B HHMKEJIEBble HJH CTEKJOYTJEPOIHbIe THI-
Jqu, no6asasaoT 0,0-—1,0 r rUAPOOKHCH HATPHS, BbIAEDKHBAOT B MY-
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dene npu 600°C B reuenne 5—I10 MHH 10 oaHopoaHoro nsaasa, [lnas
OXJaXJAI0T 10 KOMHATHOA teMmMnepartypbl, npHauBaiotr 20 cMm® pacTBo-
pa XJOPHCT1Oro HatpHs, HarpeBawT Ao 50—70°C, nepeMeiunBas cCoO-
AepXKHUMoe Turaa GroponsiacToBodl naJoukon, npu 3ToM GTOop B BUAE
PaCTBOPHMBIX (DTOPUAOB NEepexoAUT B pacCTBOP, COedHHEeHHst HHOOUSA
BbilaJalOT B CCaJ0K B pe3yabrarte ruaponaunsa Coaepxumoe THIJISA
buabTpyroT uepes GuaAbTp «bOesasg JeHTa» B MOJHITHJIECHOBYIO OGaHKY
npeaBapuTeNbHbIM fo6aBjaeHneM Ha ¢puabtp 09— 10 cM3 Boabl ¢ 1eJ1bIO
WCKJIIOUEHHUS CBOPAYUBAHUSA (PUALTPA OT KOHUEHTPHUPOBAHHOIO LIEJA0Y-
MOro pacrsopa. PUJLTP NPOMBIBAIOT ABA pa3a BOAOH, (PHABTPAT H NPO-
MbIBHLIE BOAbLl NMEPEeBOAAT B MepHYI KO0y BMectHMmocTbio 100 cm3,
AOBOAAT BOAOH A0 METKH, nepeMellHBalOT, 3aTeM [epenuBaloT B MOJIH-
ITHJIEHOBYIO 0aHKYy B Mepuyro kKoa0y BMecTHMOCTbIO o ¢cM3 3a/uBatoOT
25 cm?® pacrBopa BPOMC, 10 cm® pactBopa npo6bl, 10BOAST BOLOM
0O MeTKH u nepemewnBawT, pH noayuensoro pactBopa (9,0-+0,5)
envtul, B nojayyerHoM pacTBope HM3MepsilOT NOTEHIHAA  3JEKTPOoAa
no n. 3.3.
MaccoByio povito ¢ropa HAXOAAT MO TPALAYHPOBOUYHOMY rpadHKY.

5. ObPABOTKA PE3YJIbTATOB

o 1. Maccosyw goawo ¢ropa (X) B NpouUeHTAX BBIYHCJAAIOT M0
dbopmyae

X::—-—-A' Vo _I_/l-lg - . 100,
m.V,

raie A — KonueHTpanus ¢ropa B aHaMXM3HpyeMOM pacTBope, Ha#-
AeHHas Mo rpaaiydpoBOYHOMY rpadHuKy, Mr-HOH/CM3;
Vo~ nepBoHauaJsbHBIH 00be€M aHAJH3HUDYEMOTO pacTBopa, CM®;
Vi — BMEeCTHMOCTb MepHOH KOJIObl TNpH pa3baBjeHHH aHaJAN3H-
pyeMoro o6bemMa, cM3;
19 — aromuasa Mmacca ¢Topa;
M — MAcca HABECKH aHaJH3HpYyeMOH 1pobbl, MT;
V,— 006beM aJHKBOTHOH 4acTH aHAJH3UPYEMOro pacrBopa, B3d-
ThIH AJif ONpejaeJeHus:, CM3.
3unaueHue A onpeneasoT caeaylIHM 06pa3oM: MO TpajyHpOBOU-
HOMY rpauky onpeaensor 3HaueHue plf aHanusupyeMmoro pacraopa,
M3 3HayeHUH pf no rtadbJuaHue JOrapudMoB HaAXOAAT KOHUEHTPaAUHIO
$pTOpa B MUAJAHTPpAMMax Ha KYOHUECKHA CAHTHMET).
3a pe3yabTaT NapaJiesbHOro ONpeaeseHuss NPUHHUMAKT pe3yib-
Tal, NOJYYEHHbIH H3 JABYX aJUKBOTHLIX YacTeHd pacTBopa OJAHOH Ha-
BECKH
3a pe3y/abTaT aHaJau3a NPHHUMAIT cpealee apudMeTHyecKoe pe-
3yJbTATOB JBYX MapaJ/ijedbliblX Oonpejae/ellid, BbiIOJHEHHbIX Ha ABYX
HAaBEeCKaXx.
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5.2. PacxoxageHds MEXAYy ABYMsS pe3ydabTaTaMH napaJdiaelibihiX
onpejeJeHHii W ABYMS pe3yJbTaTaMH aHaju3da (pasHocTb OoJibluerd
H MeHbllero) c¢ A0BEPUTENbHOH BeposgTHOCTBIO FP=0,95 He ROMXKHH
npeBLillaTh 3HauenH#d, YKa3aHHbiX B 1204, 2.

Ta6anuwa 2
T o e e A e
Jdonychaemoe pacxoxaeHue, %

\

)
Macconasd aoasi dropd, % ABYX ‘llﬂiyﬂbTaTUH ABYX Pe3vabialoB
“E‘ﬂd JA T bR dHaMHid
onpeaeneHuni

_F.

lrrrre————

—

o~ _.___..ﬁ

— i

1.0-102 0,2-10 2 , 0.6.102

20-10-2 0.3-10 ? | 11102

50102 0.8.10 2 1.7+ 102

10.10! | ,2.10 0.2.10-1

2.0 101 0510 ! | 0.8. 10!

5,010 05.10 ! i 0810 |
1

JonyckaeMbie pPacXOXA€HHsT ITPOMEKYIOUHbIN 3HAUEHHH MACCOBbLIX
Aodel (propa pacCUHTBIBAIOT MEroAOM . THHEHHOH HHTePITOSIHI,

6. KOHTPOJIb TOYHOCTH AHAJIH3A

KoHTpoJab TOuHOCTH aHaIH3a HpOBOISIT B KAXKAOH CepHH anajiu-
supyembix npo6. OnHoBpemMeHHo ¢ cepued npobd NOPOBOIAT ANATU3
06pasuos aad kourpoas OK-1 nan OK-2.

[Tonyuenubie colepkanus @iopa B oOpasnan KoHIPOIsS He J0.1K-
Hbl OTAHYATHLCE of aTTeCTOBAHHOTO coaepKanns cmeceid 0OoJiee ueM
na 0,06 9% naasi obpasuna OK-1 u na 0,012% aas  obpasua OK-Z.
B cayude npeBLIWEHNS YKA3aUHBIN OUNIONGHIH anaans cepuii npob
NIOBTOPSIOT.
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