['yMHUHOBBIE KHCIIOTHI SIBISIOTCS (DpaKireld TYMUHOBBIX BEIIECTB, KOTOpasi pacTBOpUMA B
niesoyax M HepacTBopuma B kuciorax (nmpu pH<2). 'yMHUHOBBIC KHUCIIOTBI XOPOIIO CBSI3bIBAIOT
KaTHOHBI METAJIJIOB M OPraHUYECKHE IKOTOKCUKAHTHI B TIOYBAX M BOJHBIX Cpeax, B pe3yJbTare
4ero u3MeHsiercs (opMa CyIiecTBOBAHHUS 3arps3HUTENCH W MX MHUTPAllMOHHAS CIIOCOOHOCTD.
Bce rymuHOBBIE BemecTBa MOIUGYHKIIMOHAIBHBIE, UX MOJICKYJIBI COAEpKAT KapOOKCUIIbHBIC
rpymibsl “COOH, denonsubie —OH, xunonHbie, amuHOrpynmsi-NH,. V3 kucinorocoaepkammx
rpymi, kapookcuinsHas rpymnmna (COOH) camast peakIiiMOHHOCITOCOOHASI, IPUHUMAET y4acTHE B
KaTHOHHOM W JIMTAaHJIHOM OOMEHE WJIM peaknusx crenuduieckoir aacopoumnn. MHTECHCHBHAS
mucconuanus rpynn COOH npoucxogut npu pH ot 3,0 no 6,0. ®eHonbHAsS TUAPOKCHUITbHAS
rpynmna (OH) siasieTcss BTOpO# 10 peakIHMOHHON CIOCOOHOCTH TPYIIIONW M JTUCCOLUUPYET Ha
nonsl nipu pH 8,0. CniuproBeie OH-rpynmel — ciiaGoKUCbIE, U OHU B3aUMOJCHCTBYIOT C
metautamu xXyxe, yem -COOH wunu ¢penonpasie OH-rpymmsr.

BriBoabI

[TomyueHHble pe3yNbTaThl HUCCICAOBAaHUN HOBBIX OpPraHO-MUHEPAIbHBIX YAOOpPEHUH,
OTKPBIBAIOT TMEPCHEKTHBY MPOW3BOACTBA IKOJOTHUECKH YHUCTON CENBbXO3MPOIYKIIMU B 30HAX
MOBBIIMIEHHOTO  3arps3HEHUsT To4YB. lCronb30BaHUE OPTraHO-MUHEPATBHBIX YAOOPEHHIA,
0COOEHHO C TyMaTaMu IMO3BOJISCT CHIKATh HAKOIIJICHUE TTOABUKHBIX (POPM TSIKEIIBIX METAJJIOB
HE TOJIbKO B TIOYBEHHOM CJIO€, HO Ml B PACTCHUSIX.

Cnucok sgureparypbl. 1. batiouna H. JI. InakTuBanusi TSOKENbIX METAIOB TYMYCOM M II€OJIMTaMU B
TEXHOTeHHO 3arpsi3HeHHoi mouse // [TousoBenerue. 1994.- Ne9. C.121-125. 2. MeToauyecKre yKa3aHUs
[0 OIPEACTCHUIO TKEIbIX METAUIOB B IMOYBAX CEJIbXO3yroJWi M MPOAYKIMH pacTeHHeBOACTBa (2-¢
u3aHue, nepepadoranHoe u gonoiaHenHoe) [IMHAO —M., 1992. — 6k.
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[TpoBeneHi MOCIiKEHHS 1O 3B’ SI3yBaHHIO BaKKUX METANIB y HEPO3YMHHI KOMIUICKCHI CITOJIYKH 3a
paxyHOK BHECEHHS OpraHO-MiHEpaJlbHUX JOOpWB, Ha OCHOBI BITUM3HAHHUX (POCHOPHUTIB, MOCIIIHKEHHS
[poIleCy BUMUBAHHS BaXXKUX METAJIB 3 IPYHTOBOTO IIapy.
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The investigations on the binding of heavy metats insoluble complexes by introducing organic
and mineral fertilizers on the basis of domestiogphate rock, the study of leaching of heavy mdtata
the soil.
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ONPEJEJEHUE OTHOIIEHUS IIJIOTHOCTEM SJIEKTPOJIUTA U
PACIIJIABA AJIIOMUHMUSA B DJIEKTPOJIM3EPE

[IpeacraBneHsl pe3yiabTaThl UCCICIOBAHUS 110 OMPEICICHUIO OTHOIICHHS TUIOTHOCTEH AJICKTPOIUTA U
ATIOMHUHHS TIPU BEJCHUU TIPOIlecca SJEKTPOIN3a KPUOJUT- TITUHO3EMHBIX paciiiaBoB. OOcyxkmaercs
TEXHOJIOTHSl OIpPEACIICHUS TapaMeTpOB AITIOMHUHHEBOTO JJIEKTPOJIM3Epa KOCBEHHBIMH METOJIaMH,
MO3BOJISIIONIAS TOBBICUTH KAYE€CTBO YIIPABJICHUS MIPOLIECCOM.
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BBenenue

PacrimaB  amOMWHHSL W DJIEKTPOJIUT SBJSIOTCS OCHOBHBIMH COCTABJISIFOIIMMH  TIPU
MPOU3BOJICTBE ATIOMHUHHUS DIIEKTPOIH30M. {71 BeleHUs mporiecca 3JIeKTPOJIn3a ¢ BBICOKUMHU
MOKa3aTeNIIMU BBIXOJIA TI0 TOKY M JHEPTrUU HEOOXOIUMO HMMETh ONTHUMAIBHOE OTHOIICHHE
TJIOTHOCTEH paciuiaBa aFOMUHUS M DJIEKTPOJIMTA JIJIS HAJIEKHOTO PAa3JECHUS IBYX JKHIKHX
¢a3. Tak kak, cormacHo [1], roTHOCTH pacruiaBa amomuHus npuMepHo Ha 10 % Bbimie
TUIOTHOCTH pacIuiaBa JJIEKTPOJIHMTA, TO aHAIU3 3aBHUCHMOCTEH IUIOTHOCTEH OT TeMIlepaTypbl
MOKA3bIBAET, YTO IUIOTHOCTh pacIulaBa AJICKTPOJIMTA TOBBIMIACTCS OBICTpEe, YeM TUIOTHOCTH
paciuiaBa aJfOMUHHUS. DTO MOXKET MPUBECTH K TMEPEMENIMBAHUIO PACIIAaBOB U CHUKEHUIO
MIPOU3BOAUTEIIHBHOCTH JIEKTPOJIU3Epa.

Ha GonbIIMHCTBE aTIOMUHHEBBIX 3aBOJOB JIJISl OTMpEICIICHUS TUIOTHOCTH AJIEKTPOJIUTA U
pacruiaBa aJTIOMUHUSI HCIIONB3YIOTCS TOJBKO PacUeTHhIE METOJBI Ha OCHOBE SMITUPHUYECKUX
dbopMynT TO TEPUOAMYECKHM 3amMepaM TEeMIIepaTypbl d3JEKTPOJIUTa U pe3ylibTaTam
XMMHYECKOTO aHanu3a. l[lpeamonaras, 4TO IUIOTHOCTH pPACIUIABICHHBIX COJIEBBIX CHCTEM
B3aMMOCBSI3aHbI, PA3IUYHBIMUA UCCIIEIOBATEISIMU OBUTH BBIBEJICHBI SMITMPUICCKUE YPABHECHHUS,
BKJTFOYAIOIIIEE TIOTHOCTh, TEMIIEPATYPy U COCTAaB AIIEKTPOJIUTA.

B paborax [2-6] oTMmeuaeTcs 3aBUCHUMOCTh IUIOTHOCTH pAacilaBOB QIIOMUHHS H
AIIEKTPOJIUTA OT TEMIIEPATyPhI

pal =2,382 — 0,000278T — 659),

pa=2,561-27,20°T

Per=2,112 — 0,00098T — 1000).

IJIe Pa — ILIOTHOCT AIFOMHHHS, KI/M>; Pg) — INIOTHOCTB IEKTPOIIHTA, KI/M".

Kpome 3Toro ykaswiBaeTcsi, 4TO U3MEHEHUE KOHIIEHTPAIIMU COCTABIISIFOIINX SJICKTPOJIUTA
TaKKe BJIHMIET HAa €ro IUIOTHOCTh. B pabore [6] mnpuBeseHa 3aBUCHMMOCTh IUIOTHOCTH
AJIEKTPOJIUTA OT KOHIICHTPAIIUHU €TO COCTABISIONINX W TEMIIEPATyPhI B CIEAYIOIIEM BH/IE

pel=2,64—0,0008+0,16BO-0,008[AlO;]+0,005[Cak]+0,008[MgFR,]—0,004[LiF]
rane BO — BecoBoe otnomenune NaF x AlFj;, xoHmentparus rimHo3ema B % mace, t —
temreparypa, ‘C.

HccnenoBareny moCTOSSHHO BEAYT paOOTHI ISl PEHICHHSI 3a]]a49H ONPEACIICHUS INIOTHOCTH
AJIEKTPOJIUTA U AIFOMHUHHUS, HO B CUTYaI[MH arpeCCUBHOCTHU CPEJIbl, MHOT000pa3us M CI0KHOCTH
BIIVSIHHST PA3JIMYHBIX (HDAaKTOPOB, 3TO KpaitHE CIOMKHO.

esab padoThbI

VYcTaHOBJIGHHE OTHOIIEHUS TUIOTHOCTEH OJIGKTPOJIUTA W QIIOMHUHHUS OT JAPYTHX
TEXHOJIOTUYECKUX XapaKTEPUCTHK MpOIecca JJIEKTPOIHu3a s 00ECIeYeHHUs BO3MOXKHOCTH
TEKYIIETO KOHTPOJISI TEXHOJIOTUH U aBTOMATH3AIIUU TIPOIIECCa B IEIOM.

BroinosiHeHune ucciieI0BaHUi M 00Cy K/IeHNEe Pe3yJibTATOB

JInst TIpOBEJICHUST MCCIICJOBAHUN HCIOJIb30BAIMCH pEIIeHHs uccieaoBateneit [7,8] mo
WU3MEPEHHUI0 YPOBHEW 3JICKTPOJIUTA W paciulaBa aTOMHHUS B BaHHE, KOTOPBIC MPUMEHHMBI
TaK)Ke Ha JJIEKTPOJIM3Epe C OOKOBBIM TOKOIOJBOJOM. B 3JIEKTpPOIHM3HON BaHHE pa3MeIIain
TpyOBI, TakuM OOpa3oM, YTO B OJHOW W3 HHUX TMOJYYaJld YUCTYIHO TOBEPXHOCTH pacIliaBa
AJIFOMUHHMSA, @ BO BTOPOW —YHCTYIO OBEPXHOCTh paciuiaBa 3jaekrponuta (puc. 1).

C mnoMompl0 JAaTYMKOB YPOBHEW TOBEPXHOCTH W3MEPSUIA YPOBHH IOBEPXHOCTEH
QTIOMUHUST H DJIGKTPOJIUTA JIO W TIOCIe TOoJa4yd aHojaa. J[ns BBIMOJHEHHWS aHaIM3a
TEXHOJIOTUYECKUX XapPaKTEPUCTHK BHIOEPEM TOPU30HTAIBHBIA YPOBEHb PacIliaBa aFOMHHHUS B
AIIEKTPOJIM3EPEe, HUKE KOTOPOTO pacIuiaB OJJHOPOJICH, T.€. ((PUKCHpPOBAHHBIN YPOBEHH paciijiaBa
amoMuHHSA Ngg B astekTposmsepe (puc. 2).

OreHKy OTHOIIEHUS TUIOTHOCTEH PACIUTABOB ATIOMUHUS M DJIEKTPOJIUTA TMPOU3BOIMIN C
MIOMOII[BIO TIEPUOINIECKOTO U3MEHEHHUST MEXKIIOJIFOCHOTO PACCTOSHUS (3a CUCT MOJa4y aHO[a).
JIJIst UCKITIOUEHUS BIMSIHUS HA TUIOTHOCTh KOHBEKTHBHBIX M AJICKTPOJUHAMUYECKUX TTOTOKOB B
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pacriaBax aJOMUHHS U 3JIEKTPOJINTA, 3HAYCHUS IIJIOTHOCTH HAMH B3AThI B CTOJI0aX pacIyiaBOB
B COOTBETCTBYIOIINX U3MEPUTENBFHBIX TpyOax (mo3. 3u 4 Ha puc. 1).
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=NV npuBeacHa BeIbopka A u3 puc.l: hoo — ypoBens (0T
2 V) MIOJIMHBI) paciiiaBa aaTroMHUHUS;, hy1 — o0mmwmii
o | el YPOBEHb paciliaBa aJlOMHHUS C YIETOM IOAbEMA
< ~
= paciuiaBa B M3MEPUTEIBHOM TpyOe 0 mogadn
T T T T T T T T T T 1 aHoa, h21 —CTOoJI0 paciiaBa aJIIOMUHUA HAQ
NN EEEE (UKCHPOBAaHHBIM YPOBHEM JIO MOJIa4 aHoa; oy —

Puc. 1-Cxema snektponinzepa A1 aHalIu3a  cToj0 paciulaBa aTIOMMHUS Hall (PMKCHPOBAHHBIM
YPOBHS paCIIaBOB aJIIOMHUHUA U YPOBHEM II0CJIC IOJAa4YM aHOIQ, h12 — o0

3JIEKTPOJIHTA [0 U TIOCJIE TIOauM aHoAa: 1 —  YPOBEHb paciiaBa aTlOMHHHS C YIETOM TOIbEMA
YPOBE€Hb AIIFOMUHUS 10 101a4YU a”oza; 2 - paciiaBa B I’I3MepHTeHBHOﬁ TPYGG IIOCJIC IToaa4uu

YPOBEHb AIIFOMHUHUSA IIOCIIE [IOa4YH aHO/Ia; 3 aHonaa, h31 —cTos0 paciuiaBa dJICKTPOJINTA Hal
_ pr6a JUISL CO3IaHUS CBO6OHHOI‘/’I (bI/IKCI/IpOBaHHLIM YPOBHEM aJIFOMHUHUA 10 TOAAYN

. aHoOJa, h32 —cT0a0 paciuiaBa dJICKTPOJINTA Hal

IIOBCPXHOCTU AJIFOMHUHUA, 4 —pr6a JJIs

N (UKCUPOBAHHBIM YPOBHEM QIIOMUHUS T1OCIIE
CO3/1aHUsI CBOOOTHOW TOBEPXHOCTH , .
nojaun anoaa; hyy —o0Imuil ypoBeHb paciiaBa

SNEKTPOIINTA; 5 —YPOBEHB JNEKTPOIATA 210 3JIEKTPOJIMTA C YUETOM TTOJbEMA PACIIIaBa B
MOIa4M aHOAA; 6 —YPOBEHD EKTPOTHTA M3MepHTeNbHOM Tpy6e 10 mojaun anoza; hyy —
TocIie MoJa4H aHo/a; 7 —KOopKa OOIIHUiT yPOBEHD pacIuiaBa 3JIEKTPOJIUTA C YIETOM
JJICKTPOINTA HoJJbeMa pacIiaBa B U3MEPUTEIBHON TpyOe mocie

nmoaadud aHoga

OTHOIIICHHE IUJIOTHOCTEH paciijlaBa QJIIOMHHHUS M 3JICKTPOJIUTA MOXKHO BBIPA3UTh
CJIEIYIOILIIMM 00pa3oM:
p, h21 h22’
3. 3.
TJIC pa — IUIOTHOCTDH PACIUIaBa aJlOMUHUS, KI/M”; pe| — INIOTHOCTH IEKTPOIUTa, Kr/M™; hpg, hpy
— BBICOTA CTOJ0a MeTajljla B IAXT€ OTHOCHTEIHHO YPOBHS METajjia B DJIEKTPOJIHM3EpE 10 U
MoCjIe MoJa4M aHoza, cM; Ny, hgy — BbICOTa CTOI0a 3IEKTPOINTA B SJIEKTPOIM3EPE 10 U MOCIIE

[I0JIa4y aHOJa, CM
BenuuuHbel uW3MEHEHUH YpPOBHEW BBICOT CTOJIOOB AMIOMHUHHUA U JJIEKTPOJIMTA B

M3MEPUTEIIbHBIX IIAXTaX MOCJIE JI0 U MOCHe M0JJa4u aHO/1a:
Ahgi = hyp —hyy
Ahy =hyp— gy
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rae Ahy — BennurHA U3MEHEHUS BBICOTHI CTOJI0A AIFOMUHMS B M3MEPHUTEIBHOM IIAXTe MOCIIE
nogaud, cM; Ahg — BenMYMHA M3MEHEHHS BBICOTHI CTOJIOA JJIEKTPOJIMTA B M3MEPHTEIBHOM
HIaxre 1mocie moxayu, cM; hyq, hy» —ob1mas BeicoTa cToa0a aTlOMUHKS B U3MEPUTEILHOMN IAXTe
70 | IOCJIe Mmojaun aHoxaa, cM; hyy, hyy — obimas BeicoTa cTOI0A aJFOMHUHUS M DJIEKTPOJINTA B
SIIEKTPOJIU3EPE JI0 H MOCTIE MOJaud aHO/Ia, C YYETOM DIIEKTPOJINTA BHITECHEHHOTO aHOI0M

C y4eroM pa3MepHOCTEN, COOTHOIIEHHS IUIOTHOCTEM pAaCIUIaBOB M XapaKTEPHCTHUK
YPOBHEN MOKHO MPEACTaBUTH CJIEIYIOUIMM BUIOM JI0 OIYCKaHMs aHOa

h11 = hog + My

41 = hog + hay

10CJIE MTOJHATUS aHOJA

hi2 = hoo + oo = oo + py + Ahy

42 = hog + hap = oo + hg1 + Ahy
rae hgg —BeIcoTa cTOI0A paciuiaBa allOMUHKS B BAaHHE, T.€. YPOBEHb METAJIA, CM.

IIprHUMAs paBEHCTBO ILUIOTHOCTEN COOTBETCTBYIOILIMX PACILIABOB JI0 U IOCIIE TOJAYH aHO/a,
a CIIeIOBaTeNIbHO, ¥ MX OTHOIICHHE, TOCIIe MpeoOpa3oBaHus, MOAYyYHM BhIpaKEHHE, KOTOPOE
XapaKTepu3yeT OTHOIIEHHE IUIOTHOCTEHN JIEKTPOJINTA M METaJLIa

p1 _ h41—hoo_ h4r hootAhe

p2 " h11-hoo  hit hoorAha

TOr1a, COOTHOMCHUEC INUIOTHOCTHU pacCIljlaBa aJIlOMUHUA U INIOTHOCTH SJICKTPOJIUTA
_Pay _h31_h32
py h21 h22’

riae K —koaddurmenT, oTpaxaromuii pasHUIly INIOTHOCTEH PacIlIaBOB.

[TonyyeHHass 3aBUCUMOCTh BEJIMYMHBI YPOBHS paciuiaBa aJIOMHHHS OT XapaKTEPUCTHK
mporecca Mo3BOJIIET KOHTPOJUPOBATh COOTHOIICHWE TUIOTHOCTEH paciuiaBa alllOMUHUS WU
IEKTPOJIUTA C TEPUOJUYHOCTHIO TOJa4Y aHOJA, YTO IO3BOJSIET YIYUYIIUTh CTaOMIBHOCTH
MeK(a3HOW MOBEPXHOCTH METALI/INEKTPOIUT H COKPAaTHUTh MEXKIIOIIOCHOE paccTosiHue [9].
Kpome Toro m3yueHne M3MEHEHUs TUIOTHOCTH AJICKTPOJIUTA B 3aBUCUMOCTH OT COCTaBa MMEET
MPUKIATHOE U TEOpeTHUYeCKoe 3HaueHue. [Ipukinagnoe 3Ha4eHNE 3aKIIF0YaeTCS B BO3SMOKHOCTH
W3MEHEHHSI COOTHOIICHUS TUIOTHOCTEH METaJlIa M DJIEKTPOJIMTA TIyTeM BBEJICHUS B MTOCIICIHUAN
TeX WJIW WHBIX N00aBOK. [Ipu comocraBieHHM M3MEHEHHU IJIOTHOCTUA C M3MEHEHHUEM JPYTHX
CBOMCTB (Hampumep, 3JCKTPOIPOBOTHOCTHIO) 00J€e IMOJHO BBISCHACTCS KapTHHA 3TOTO
B3aMMO/ICHCTBUS M CTAHOBHUTCS BO3MOXKHBIM JIENIaTh OMpPEICICHHBIC 3aKIIOUEHUSI O CTPOSHUU
paciiaBoB CHUCTEMBI, TaK KaK Jaleko HE Ka)X/JI0€ CBOMCTBO OJUWHAKOBO PE3KO OTpakaeT
M3MEHEHHE COCTaBa CUCTEMBI M XapaKTep B3aUMOJICHCTBHS €€ KOMIIOHEHTOB.

BreiBOALI

Ha ocnoBe ananuza kosieO0aHuil ypoBHEH paciuiaBa MOJy4€HO COOTHOIIEHHE IIOTHOCTEH
pacijlaBOB QJIIOMHHUS H DJEKTPOJIMTAa B TIPOIECCE DICKTPOIUTHYECKOTO IMOTyUSHUS
amoMuHus. M3 MpUBEICHHBIX TaHHBIX OYEBHIHO, YTO B IIEJIOM CYIIECTBYIOT BO3MOKHOCTH
JATBHEUIIETO TOBBIIEHUS TPOU3BOIUTEIHFHOCTH MTPOIIECCa TP €T0 aBTOMATHU3AIIHH.

Cnucox jureparypol: 1. Solheim, A The Density of Molten NaF-LiF-Af-CaFR-Al,O3 in Aluminium
Electrolysis Tekct] : Aluminum Transactions, 2000. — Vol. 2. — No—1P. 161-168. 2. ['arescxuii, I'. B.
Mertamnyprusi BTopuyHoro amomunus [Tekcr] : yueOHoe mocooOue mnst By3oB / I. B. [anesckuii, H.
M Kynaeun, M. A. Munyuc. — HoBocubupck: Hayka. Cubupckoe npennpustue PAH, 1998. — 28%. — 200
9K3. —bubmuorp.: ¢. 285-286. — ISBN 5-02-031408- 3.Tpouyxuii, 1. A. Metamtyprus amomunus [Tekct]
. yueOHoe mocobue it TeXHUKYMOB / M. A. Tpouykuii, B. A. Kenesnos. — 2 u3n., nepepad. u gom. —M. :
Mertamnyprusi, 1984. — 400c. — bubmuorp.: c. 396. —IIpeamer. yka3.: c. 396-398. — 6800k3. 4.
Bopucoeneockuii ¥O. B. Metamnyprus amomunus /| FO. B. bopucoeneockui, I'. B. Tanesckuii, H. M.
Kynaeun [n np.] — HoBocubupck: Hayka. Cub. uznat. pupma PAH, 1999. — 438&.- Bubarorp. : 1o riaBam.
- ISBN 5-02-031632-65. Ipuknaguas snexrpoxumust / [lox pen. A.11.Tomurosa. —M.: Xumus, 1984. —
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520 c.] [Anmunun JI.I1. DnexTpoxumus paciuiaBieHHbix cojieu / JI.I1. Aumunun, C.®@. Bascenun. — M..
Mertamnyprus, 1964. — 376c. 6. Grjotheim, K. Aluminium electrolysis / K. Grjothai [and others]. —
Dusseldorf: Aluminium-Verlag, 1982. — 271 p.I'pombiko A. U. / DHeprocOeperkeHre 3a CYST BHEAPCHHUS
CpPE/ICTB aBTOMAaTHYECKOTO KOHTPOJIS M YIpaBJIeHUs TexHojornueckumu mporeccamu // Tp. KI'TY. - 2006.
- Ne 1. - C. 93-98 8. ITar. 2299932Poccuiickast Deneparmst, MIIK’ C 25 C 3/20. Crioco6 KOHTpoIIs
MPOU3BOIUTEIBHOCTH JJIEKTPOIH3HBIX BaHH [DneKTpoHHbIA pecypc] / Paduonos M. A., [pomeiko A. U. ;
3asiBUTENh M  MareHToobOnaaarens [ocymapcTBeHHOE 0Opa3oBaTeIbHOE  YUPEKACHHE  BBICIIETO
npodeccronansHOro oopasoBanusi KpacHosipckuii rocyaapctBeHHblit Texundeckuit yuusepeuretr (KI'TY).
- Ne 2005136317/02. ; 3asBmn. 22.11.05 ; omyon. 27.05.07. Pexum  jmocryma
http://www.findpatent.ru/patent/229/2299932.htmlsri6opka 01.08.12 9.Utigard, T. A Density of the
Na’AlF® A1F; - A1,0; - CaR system: a key to the perfomance of hall-heroullsdeT. A. Utigard //
Complete table of contents. TMS Knowledge ResoQemter. — Light metals. - 1993. - P. 267-272.
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OnpenesieHHe OTHOLIEHNUS MJIOTHOCTE JJIEKTPOIUTA M PACIJIaBa AJTIOMHHHS B YJ1eKTPoJIH3epe
/ T. U. lllep6ansp // Bicank HTY «XIII». Cepist: HoBi pimennst B cydacHux texHonorisx. — X: HTY
«XTIII», — 2012. Ne 66 (972). -C. 123-127. bi6miorp.:9 Ha3B.

[IpencraBneni pe3yabTaTu JOCHIDKEHHS 32 BU3HAYEHHSM BIAHOIICHHS MIIIBHOCTI €IEKTPOIITY 1
AJIIOMIHIIO TIPU BEJICHHI MPOLIECY eNEKTPOIi3y MNIMHO3EMHUX Ui KPioiTy po3iuiaBiB. OOroBOpIOETHCA
TEXHOJIOTISl BHU3HAYCHHS IMapaMeTpiB aJIOMIHIEBOTO EIEKTPOJIi3epa HEMPSIMHUMH METOJaMH, IO
JI03BOJISIE TABUIIUTHU SKICTh YIPABIiHHS IIPOLIECOM.

Kuro4oBi cj10Ba: e1eKTpoiT, po3IiaB ajJlOMiHIIO, HIUIbHICTh, HEIPSMUN METO/

he results of the study to determine the densitip raf the electrolyte and aluminum electrolysis
process in the conduct of the cryo-lit-alumina melDiscusses the technology of determining the
parameters of an aluminum electrolytic indirect moels, allowing increased Sit-quality process cdntro
Keywords:. electrolyte aluminum melt, the density, the iedirmethod
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HAKOIIWYEHHS KOHTAMIHAHTIB Y AHATOMIYHUX YACTHUHAX
OBOYEBOI CHPOBHUHU

BuBueHO HaKONMMYEHHS TOKCYHUX PEYOBHH KOPEHEIUIOJaMH CTOJIOBOTO OypsKY pi3HMX OOTaHIYHHUX COPTIB,
paiioHoBaHMX y XapKiBCbKil 00acTi. JlocnipKeHo ToKaizalito coieil Kaamito, Mijil, IMHKY Ta CBUHIIO, a
TaKOX X BMICT 32 aHATOMIYHHUMH YaCTHUHAMU KOPEHEIUIOAIB CTOJIOBOTO OYPSIKY pPi3HUX OOTaHIYHHUX COPTI.
Ha mizmcraBi excriepuMEHTAIbHUX JI@HUX BUSBICHO OiNbII O€3MeYHUi, BIJIHOCHO HArpOMaKCHHS
TOKCHKaHIB, COPT CTOJIOBOTO OYpSIKY.

KurouoBi cjioBa: KOHTaMiHAHTH, TOKCHYHI pEYOBHUHH, COJTI BAKKHX METaJIiB, HAKOTIMYCHHS, COPTH.

Beryn

Cepen OBOYEBUX KYJBTYD, SKi BUPOIIYIOTh B YKpaiHi, IOMITHE MicCIle 3aiiMa€ CTOJIOBHIMA
OypsAK. 3aBISKH CBOEMY XIMIYHOMY CKJIaqy BiH Ma€ JyXe€ BHCOKY XapyoBYy I[IHHICTh Ta
JKyBaJbHI BIACTUBOCTI. B TOM jk€ yac KOpEeHEIUIOAN CTOJIOBOr0 OypsIKy HAKOMMYYIOTh BEJIUKY
KUIbKICTh TOKCUYHUX PEYOBHH, 1110, B CBOIO YEPry, HETaTUBHO BIUIMBA€E HA 3[J0POB’ s JIIOJIUHHU.
TakuM 4YWHOM, BUBUYEHHS Ta aHANI3 pI3HUX OOTaHIYHUX COPTIB CTOJOBOTO OYypsSKy Ha
HAaKOMMMYEHHS TOKCHYHHUX PEYOBMH AaKTyaJdbHO NpPU BHUPIMIEHHI MpoOIeM pamioHaIbHOTO
XapyyBaHHs Ta 0€3MeKH MPOAYKTIB XapuyBaHHS.

Amnani3 nmiTepaTypHHUX JKEpell Ta MOCTaHOBKa MpoOIemMu

Jlo nmoctatHpO HeOE3MeuyHUX 3a0pyAHIOIUMX PEYOBHH, CIIOCTEPEKEHHS 32 SKUMHU
000B'SI3KOBE Yy BCIX CEPEAOBHINAX, BIAHOCITHCS COJII BAXXKHUX MeTaliB. TepMiH “Bakki MeTaiu”
XapaKTepu3ye MUPOKY IPpyIy 3a0pyAHIOIOYUX PEYOBHH 1 HA0YB OCTAaHHIM YacOM 3HAYHOTO
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