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Ha ocHOBE TEODETHHBCKWMX OUBHOK NPOBREAEH BeiBOp ONTUMANLHLLN YDABHEHWIA 4NA pacuyeTa conepma-
HMA NpK peEHTrEHOGNYOPECUBHTHOM AHANWIA FNABHLIX ANEMEHTOE 3NSKTRONWTE ANDMWHWEBEX BaHH.
PACCMOTDEHS! BEPWEHTE! TMHERHBX YPEEHEHWA OTHOCHTENEHD COABPXAHWA WNW WHTEHCWBHOCTER BHENW-
TrMECKWX MuHKiA. poBEAEHO CONOCTABNEHWE OTHOCHTENBHBIX CTAHAAPTHLIX CTKNOHEHWA CNpeaeneHvA
Al, Na, Ca, Mg, F no gasHsm TEOPETUHECKMX PECHETOB W C MCNONBI0BAHWEN MIMEDEHHLIX MHTEHCUBHOC-
Tel, Ha 0CHOBAHMK TRODETHHECKKY OLEHOK MOMHD PEKOMBHOOBATE TOT WM MHOA BIUA YpaBHeHWA, obec-
NEYVMBIOWIAR MUHUMYM OTHOCHTENLHOCTY CTAHGAPTHOM OTKNOHEHWA ONA WCNONBE30BAHWA NpW ONpeaene-
HWKM COABDKAHAR MNABHEIX INBMEHTOE 3NEKTPONMTOR. CTAHOAPTHRE OTKNOHEHWR Gbiny CONOCTABABHLI C
PEECMEHOYEMBIMK AOMYCTAMbIMK NOMELHOCTRMA,

Maanosa Tarsana ONeroBHa — CTAPLLIMA MPeno-
Aasarens kageqpb uamcn HpxyTckoro rocydap-
CTBEHHOND TEXHHHECKOID YHHBEDCHTETA,

O6nacTh HEYYHLIX HHTEPECOB: DEHTTEHOCIEKT-
PankHBIA aHaNH3,

ABTOD HECKOMBKMX HAYUHBIX NMyDNMKALIMA.

DuHkenswTedn Anexcangp TeB0BHY — KaH-
OMAAT TEXHHYECKHMX HayK, 3aseqylowiHi nabo-
PaTopHeR peHTreHOBCKHX METOL08 aHanuaa
MucTuryTa reoxmmun CO PAH.

06nacTh HaYYHbLIX HHTEPECOB: PeHTIeHO-
CMEeKTPansHEN aHanni, aHanuTHYecKkan XuMHWe.

Aerop Gonee 60 nayynsix nybnnkaymwi.

O cHoBHBIMHI TEXHOTOTHYECIIMM MAPAMETPAMH
B KOHTpO/E NpOlecca SNeRTPOIH3A NPH IpoHaBo.L -
CTBE ATIOMHHIA ABIAIOTCA KPHOIHTOBOE OTHOLLIE-
HHe (MOMbHOE OTHOIIEHHE PTOPHAA HATPHA K (pTO-
PHAY AMOMHHHA] M COAepHanue QTOPHOOB Kalk-
umuA 1 maraua [1]. Kpome aToro caMocToaTensHy1o
BaXHYI0 3aJa4y NpeacTABIAET ONpeaeneHHe Cogep-
HAHMH NIABHBIX /IEMEHTOB JIEKTPOIHTA — HATPUA,
ATIOMHHHA, PTOpa, KANbLIHA 1 MATHHA.

INERTPOIHMT ABIASTCA MHOTOKOMITOHEHTHOM CH-
CTEMOMN, BHTIOYAIDIIEH MaBHLIe 3/eMeHTR Al, Na,
Ca. Mg, F. [InanazoHbl BapHALMI 0OCHOBHLIX KOMIIO-
HEHTOB B 0AIa/KAEHHOM 3/IEKTPOINTE IIPHBEAeHBI B
Ta6. 1. OCHOBHBIMH KOMIIOHeHTaM# (chasamu), Ha
CYMMY KOTOPRIX npHxoguTes 70-80 % cocrasa, AB-
NANOTCA KPHOJHT M XHOIMT. [IpHCYTCTEYIOT TaKMHe
thaabl Marimns (BebepuT, HeHGOPHT), KATEIMA (KATL-
LHEBLIH KPHOIMT) 1 HekoTopbie apyrHe. B neGo/ib-
LMK KOMHYEeCTRAX B ANeKTPOMHTAX MOTYT OPHCYT-
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CTBOBATE OKCH/IHEIE (Paskl, ITaBHOMH M3 KOTOPLIX AB-
naerca - ALO,.

Tabnwuua 1
AwanasoHsl Baprauwi (hasosoro COCTABA OCHOBHBIX
KOMNOHEHTOB B ANEKTPONKTE

daza OwanaaoH, % mac.
Kpuonut Na,AlF, 0-80
Xuwonut Na,AlF,, 0-80
HenBopur NaMgF, 0-10
BeGepur Na,MgAIF, 0-8
Prwopwt CaF, 0-10
CaF,AlF, 0-3
MaF-1,5CaF.AlF, 0-5
@Topna HaTpuA NaF 0-3

Ha ocHoBaHuK peHTTeHodIyOpecleHTHOrD aHa-
JTH3a MOMKHO CleNaTh BLIBOJ, O TOM, 9TO o6pasiusl
WIERTPOIMTA NMPEACTERAAT coboil MHOTOKOMIIOHEH-
THYI MeTEPOreHHYIO NOpoLikoByio cpeny. HureHcHs-
HOCTE PEHTTeHOBCKOM (UIyopecLie LMK B TaKOit cpe-
Ae moseT GuITE NpeAcTaBIeHa B cIeayolleM Buae [2]:

J p fg[d,g]
I, = [ e "
' g‘ Loy 1-d

i
:ym,,h_‘iﬁi@m(.ﬁ pid,). ()
J
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rje ] - HHTEHCHBHOCT L qUIyOpeCceHIMH { -0 saeMeH-
Ta; C, g, d- cogepimanye, IOTHOCTE M pa3Mep Ya-
CTHIL f-T0 KOMITOHEHTA: @ - CPeIHAA INIOTHOCTE 0f-
pasua; [ rdyl- BIJIAJ] B HHTEHCHBHOCTE [-I0 KOMITOHEH=
Ta;J = yopeJHeHHBIH (haKTop DpOITyCKAHMA; C'J- co-
AepIHAHHE SNEMEHTA (B f-M KOMIIOHEHTE] T - MACCO-
BLIR KOSQPHIHEHT MOMMOMIEHHA SeMenTa | ; M, -
CYMMAapPHLIA MaccoBRIA KoarbHIIMEHT NOTIOLIEHHA
MEPBHYHOTC W QYOPECUEHTHOTO H3IYHeHMA
J-roxoMnoHenTa. MuTencuerocTs QuyopecteHIHH
3ABMCHT OT (PAIOBOTO COCTABA, KO3DDHUIIHEHTOB I10-
rouleHMA as ¥ paaMepa yactHi ofpasua. [ina ner-
KHX 2IEMEHTOB ITyGHHA TDOHHMKHOBEHHA (hUTyopec-
HEHTHOrO H3TYY9eHHA CONOCTABHMA HIH MeHbIIe
paamepa gacTHL Opobet (5 - 50 MmiM), BenencTeue
3TOro o6pasipl AMeKTPOINTOB MOXCHO TIPHHATE 3a
“rpyfibie” WK “0YveHb rpyGhie” NMOPONIKH JUA PEHT-
reHoBCKOro Hamydenud [3]. Maccossle koadduim-
EHTHI [IOTI0MeHHA 1A das, copepxanmx F, Al, Na,
Mg 1 Ca, npusegens B Tabn. 2. Kak BMaHo Ha aToi
Tabauisl, KoaddHunenTs normoueHHa daa Mar-
HHA LA HaayHeHHAa Mgl paanugaloTea HesHaum-
TeneHo. Maccossie RoadypHIHEHTE DoraoueHHa
das. copepmanix KaTLIHIE, AMOMHHMA K HATPHE
ana vamyvyennd Cak,, AlK, » NaK_ otnmualores
npubnuauTensHo s 1,5 pasa. [Inadas, conepmanmx
drrop, MaccoBsle KoabOHIMEHTH NOMONIEHHA Ha-
Jyqennda FK, MOTyT 0TIHYaTHCH B HECKOMTBKO paa.
[ToaTomMy st a/leMEHTOB, KDOME, BOSMORHO, Mar-
HHA, MOTYT NPOABIATBCH SHAYMTENLHEIE MATPHY-

Hhle 3(heKThL.

TaBnuua 2
Maccoesie KoadMUMEHTL NOrMoLweHWs anA thaa, cogepwalumx Al, F, Ca,
MNa, Mgu Ca
daza AHANUTHYBCHAA NUHHA
Al K, Mak, | CaK,| MgK, | FK,
Kpwonut Na,AlFy 22187 | 1377 — — 1447.8
Xwonut Naghl,F ., 20490 | 33143 | — — | 1486,2
Beibepur Na,MgAIF,| 23006 | 33183 | — 29319 | 1488,5
MNaF — 26522 | — — 13432
CaF,-AlF, 17096 — 206,86 — 4078,8
P®riooput CaF, —_ — 153,42 - 67398
MNaF-1,5CaF AlF, 18999 | 4005,8 | 205,82 - 43151
MaFCaF,;-AlF, 19106 | 39658 | 2114 — 35152
Hewboput NaMgF, — 31464 — 29777 | 145286

TpyaHocTH KATHEPOBKH METOMMKH AHAIH3A 38-

SHAYHMBIX MEKAIEMEHTHBIX BAMAHWH TIPH SMITH-

KIIOYAINTCA B OTCYTCTBHM aTTeCTOBaAHHBIX 0fipas-

LIOE COCTABA MWIEKTPOMHTA H CPABHHUTEIEHO HeGohL-
LIOM JHANA3IOHE BAPHALIAN COIEepaHIH B HeM (To-
pa, amOMAHHA W HATPHA, 9T0 OCAGKHACT OLIEHKY
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preckoil Kanubposre. B Takoi cHTYAIHHE Leneco-
ofpasHo NpUBIeYeHHE TEOPETHYECKHX PACYETOR
A7A OLEHKH MAaTPHYHBIX BIMAHKMA. C aToll LeIkio
OBLLUTH NMpOBEeHEl TEOPETHYECKHE OLIEHKH 110 Bhl-
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fiopy ypaBHeHUIl CBAZH U1 ONpee e HHA COAEpKa-
HMA MNIABHEIX ROMITOHEHTOB SJIEKTPOIHTA. PaceMmoT-
peHbI ABa BHAA YPaBHEHH: MMHelHEIE YPaBHEHHA
OTHOCHTENBEHO coaepxarnil (Tuna Jlayanca-Tpe#-
a) ¥ MHTEHCHBHOCTENR AHANMTHYICCKHX THHHH,
HMEWTIHE BH

Cl =ﬂu+ﬂ|1'+ZRFIJ . [2.]
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raec, I —KOHLUEHTPalMA H HHTEHCHBHOCTL PEHTIE-
HOBCKOM (UIyopecleHIIMH ONpeJelAeMOro afeMeH=-
Ta; 4, a,, ;- KOs )HUIMEHTE, MOIIENKALIHE Onpe-
RENEHWIO! €, |~ KOHLIEHTPALIMA ¥ HHTEHCHBHOCTS
penTreHoBckol uIyopecneHLMH BEIHAIIIMX 21e-
MEHTOB.

Jinf TeopeTHHYECKHMX OLEHOK HCTIOIL30BATH MO-

AENH ANEKTPOIHTOB, BRIOYAIoUIHE B ce0A KPHOIMT,
XHoIHT, BeitfepuT, CaF,-AlF, M uHcTyi dasy NaF.
Belno BRIGpaHO CEMHAMIATE TOYEK, PABHOMEDHO
pacnpeeTeHHEX B 061acTH BapHalK asoBoro co-
crasa. PacueT HHTEHCHBHOCTH (hiIyopecleHIIHH
anagnTHaeckux K, — mammit F, Al, Na, Mg, Ca b1
MPOBEAEH N0 BEIpaMeHH! (1] ¢ HHTerpHpoBAHHEM
10 CTIEKTPY HATYHeHHA DEHTTeHOB-CKoH TpyGKH anA
yesoeuit Boabymaenns: Rh - aHoa, HanpaxeHde -
J0RV.

B tafn.3 npHBeNeHkl OTHOCHTEILHEIE CTAHAAP-
THEIE OTIIOHEHHA COAePHaHN A Kadaoro spuaa
VPaBHEHHH, YKA3aHbI SJIEMEHTEL, BAHAHHE KOTOPBIX
YVYMTHIBACTCH TPH PACHETE COACPHKAHNH JIEMEHTOR,
[lna cpaBHeHHA NPHBEeHb] TAKM#E QO CTHMbIE OT-
HOCHTEMLHBIE OTHIOHEHHA CXOMHMOCTH [JIA XHMH-
YecHOTO AHAIN3A, perjaMeHTHPYEMbIE HHCTPYKLIH-
A BAMH.,

Tabnuua 3
CTaHQapTHEE OTKNOHEHWR ONPEOSNeHUA COQBPMaHWA MABHEIX ANEMEHTOB B ANeKTPONKUTaxX
Onpenenfemsii| YulThisaempie| PacqyeTHbIE MHTEHCHBHOCTH |V3MEpeHHLIe MHTEHCUBHOCTH DonycTumble oTHOCK-
ANEMEHT nvRIowWWe | YpasHewne | Ypasvenwe | Ypasnenwe | VpasHeHwe | TENbHeIe CTaHOAPTHbIE
ANEMEHTBI 2) {3) (2} (3) OTHNOHEHUA
F = 2,14 2,14 2,38 2,38
Na 0,23 042 0,82 0,88 07
MNa, Al 0,09 0,08 0,78 0,64
Ma - 0,57 0,57 1,25 1,25
F 0,59 0,56 1.25 1,21 0,6
F.Al 0,49 0,53 1,28 0,88
F.AlLMg 0,002 0,082 0,45 0,68
Al - 0,11 011 063 0,63
Mg 0,10 0,10 044 D42 0,2
Na,Mg 0,01 0,03 0,25 0,41
Mg - 0,0008 0,0008 0,23 0,23
(e mupe MgF,) Al 0,0008 0,0008 0,23 0,23 0,3 ans MgF,
AlNa 0,0008 0,0008 0,23 0,18
Ca - 0,0025 0,0025 0,25 0,25 0.2 ann CaF,
(8 ewae CaF,) Al 0,002 0,0006 0,22 0,16

Kak sumgHO M3 Tabn.3, 18 chiy4an pacqeTHBIX
HHTEHCHBHOCTEH BBEeHNe KOaDQHITHEHTOB, Y9~
THIBAIMX BIHAHHe Na 1 Al, MpUBOIKT K 3HAYH-
TENLHOMY CHIZKEHHIO NOrpellHOCTeH oNpejeieH A
F no o6oxM BHjiaM ypaBHEHHA. ITO CBA3AHO C TEM,
YTO OCHOBHBIMH (haszaMH 3/IEKTPOTHTOB ABMAKTCA
KPHOIMT W XMOJIMT, COepMKatie snemeHTs F, Nan
Al JTyumit pesyabTaT NOIYHEH C HCNOMb30BaHHEM
ypasHeHus Jlavanca-Tpefina (3) no cpapHeHuIo ¢
ypaeHerHen (2). Tpu onpeaenenmn Na Al BBeeHHe

woadppHIeHTA, YIHTRIBAKOLIETO BIMAHME MArHUA,
NPHBOIHT K YMEHBLUCHHIO NOrPEILHOCTH ONpe/iene-
HHA PU PACHETAX CONEPIKAHMA 10 YpaBHeHHIO (2).
BoaepgcTere 3TOro NpeinouMTHTEIBHLEIM ABIACTCA
ypasHeHHe THHeHHOH perpeccun (2). O6paboTka
H3MepeHHiT ¢ TIOMOIITEIO JHHelHOM perpeccHy He
BhIABWIA BHAMHMBIX BIMAHWIA APYTHX 3JIEMEHTOB HA
comeprKaHMA MArHHA H Kanbiina. Pacyer coaepxa-
HHH MArHHA 1 KATBIMA MOMHO MPOBOAMTS MO Mpo-
cTelineMy ypaBHEHHIO
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€ =ag +ayl; . (4)

9710 CBA3AHO ¢ TeM, 4To KoadihUIHeH T MOo-
IIeHUA (as, CONepIKAIIHX MATHUI JUTA HATyYeHHA
MgKa, paann4aloTcea HESHAYHTENLHO, JUIA HATYYe-
nua CaKa saMeTHO 0TIHYAETCA TONBKO Koadgpuum-
eHT noromeHns duoopuTa (eM. Tabn.2). 3asucH-
MOCTh HHTEHCHBHOCTH HanyueHHA CaKa oT HoHLIEH-
TpauMH HMeeT HeluHeRHkN xapakrep. [MoaTomy
PacHeT COAePHAHKN KATLIHMA 10 YPaBHEHHIO BHAA
¢=a +a [+a,l? CHIDKAET MOrPeIHOCTL ONPeeTeHHs
HANTLLHA [OTHOCHTENBHOS CTAHIAPTHOES OTHIOHEHHE
pasno 0,0018), [Tpyn pacyere come pEAHNA KATLINA
110 ypaeHeHHI0 Jlavanca-Tpeiina (3) c yueToM BIMA-
HHA AOMMHHA NOrPEITHOCTE OIIPeIeleHHA Kalk-
LIHMA CHHMAeTCA MPHEIHIMTEILHO B 4eTRIPE Pasa,

JHCNEPHMEHTANBHAA NPOBEPKA MOJYYEHHEIX
pesyneTaTor OLUIO NpoBEeHa Ha TpHMepe 15 npof
EpaTtckoro amomunnesoro aasoja (ofpaausl npe-
A0CTaBRMeHB! COTPYAHHKOM JabfopaTopux [asio-
BeIiM JI.1O.}. OTGop npof 1poHsBOIHICH C HOMOILEBIO0

o
®
4]

S e

0,92 4 "

HMHTEHCHBHOCTL
=]
= =

0,96 1

0,88 1 Mg

0,84

E

2 3 4 5 L] T 8

Bpema, MuH

CTAbHON HAN0MHHALEL [NTogroToBKa NPoBk! LIA XH-
MHHECKOTO AHAH3A BIUIIOYATA MaMe/IbYe e B Brl-
pOMENEHHIE B CTANBHBIX KOHTEHHEDAX B TEYEeHHE
Tpex MHHYT. HanyuaTens roToBiIN peccoBanmenm
ABYXCIOWHBIX AHCKOB ¢ GopHON KMCTOTOH IHaMeT-
pom 40 MM nojg gasmersen 10 T

BrUH HecTeloBaHEl 3ABHCHMOCTH MHTEHCHBHO-
CTH OCHOBHBIX aHAMTHTHYECKHX MTHKOB OT BpEMEHH
HamensueHUA. [locne NepEHYHOro HaMens=YeHHs,
NpofLl ANEKTPOTHTA JAeTHIH HA YaCTH ¥ JOTTOTHH-
TENBHO H3MEILYaTH B TeueHHe 1,5, 3 M 4.5 MuHyT.
Ha pHcyHKe npeicTaABIeHE 3aBHCHMMOCTH MHTEH-
CHBHOCTEH (uiyopecieHTHOT o HamyJyeHia Mg, Nau F,
Al Ca or BpemeH# MaMenbyeHna. Kak BHIHO W3 pu-
CVHEA, HHTCHCHBHOCTH GUIYOPECLIEHTHOTO Hayde-
HHA F, Al u Ca MaMeHAI0TCA HEeSHAYHTEITLHO C YBE/TH-
HYeHHEM BpeMEeHH HaMebyeHna. MameHeHne HHTeH-
CHBHOCTH CHIHana Mg cocrasnser nopagka 10 %
OTH., a Na - oxomno 4% oTa. [Lna gocTikesns Heofxo-
[HMO#H NOrPELIHOCTH OTPEIETEHNA MATHHA W HATPHA
CIeAyeT CTAabHIHAMPOBATE BPeMA H3METbUeHHA,

1,05+
g (4]
g 1‘ - & 5 & N
S
EEIE!S-
<
0.9- . . - . Ca
0,85 4
0.8 & i " - F
0,75 r . . - - ,
¥ 3 4 5 & Fi 8
Bpems, MUH

3ABMCHMOCTH HHTEHCMBHOCTH PEHTIEHOBCKOR dITyopECYEHUMM Na, Mg (a) w Ca, F, Al (6) OT BRPEMEHI WIMBNEMEHKA INEKTPONMTE

Hamepenue unTencHsHocTeH duryopectieHTHOTO
uamyuenun CaK,, MgK, -muuit nponssogunocs ¢
NOMOLLI0 (PHKCHPOBAHHBIX KAHAIOB - MOHOXDOMA-
Topos, NaK,, AlK, 1 FI{ -1HHHH ¢ MOMOIIBO rOHMO-
METPOB, KOTOPEIMH YKOMILTEKTOBAH CIIEKTPOMET]
ARLIBOO.

HaTabn.3 enegyet. uTo yMeHELIEHHE MIOTpPEIHO-
CTH ONPEENeHHA MPH BBEJIEHHH JIOTOIHHTEILHBIX
“WIeHOB YPABHEHHH MMeeT OIMHAKOBYIO TeH/EHIHIO
Kak JUIA pac4eTHEIX MHTEHCHBHOCTEH, TaK M JJIA 13-
MepeHHBIX. [TorpelIHoCTH peHTTeHODIYOPeCLIEHT -
HOro oTpeaeneHHa coJepHaHHi NpH HCNoIb30RA-
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HHH YpaBHeHHH CBA3H, BhIfpaHHbIX HA OCHOBAHWH
TEOPETHYECKHX PACYETOR, COMOCTABMME] HITH MEHE-
e O0TYCTHMBIX OTIIOHeHHI JUTA MeTOIME “MOK-
PO 30T,

Takum ofpa3somM, HA OCHOBAHWH TEOPETHYECKHX
OLEHOK MOMKHO PeKOMeHI0BATE OIITHMATLEHLINA BHI
YpaBHeHHH, obecneuHBAIOUD MHHMMYM CTAHIADT-
HOTO OTKJIOHEHHHA [ HCTIONb30BAHHA NPH onpeae-
TEHHH CONEPIHAHNE IMTABHEIX WEMEHTOR NEKTPO-
THTOR. BeIGpaHHLIE HA OCHOBAHHH TEOPETHYECKHX
OLEeHOK YpaBHEeHMA ofecreHBAIOT HeoBxooHMYyIo
TOUHOCTE ONpPefe/eHHA.
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X-RAY FLUORESCENCE DETERMINATION OF MAIN ELEMENTS OF ALUMINUM BATH ELECTROLYTE
T.0.Paviova, A.L.Finkelshtein

Optimum equations were selected for calculation of concentrations in X-ray fluorescence analysis of
the main elements of aluminum bath electrolyte. The linear equations on the concentrations or intensities
are examined, The comparison of standard deviations of estimated concentrations for Al, Na, Ca, Mg, Fis
carried out by means of calculated and measured intensities, Theoretical calculations suggest fo use
optimum equation ensuring minimum of standard deviation of determination of concentration of main
elements in electrolyte. Standard deviations were compared with recommended tolerances.
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