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AHAN3 MPOLIECCA MNONYYEHNA HATPUA 3 MOBAPEHHOW
COJIN. OCHOBHbIE NMPEMMYLWWECTBA NPOBEAEHUA
NMPOLECCA.

B cTaTTi po3rnsHyTMin Nnpouec BUPOOHULITBA META/IEBOrO HATPIO €/1eKTPONI30M NoBapeHoT coni. B nepy
yepry po3rnaHyTi OCHOBHI XapaKTepUCTUKM NPOBEAEHHS [aHOro npoLecy. MokasaHo, Wwo came Leli crnocio
BMPOGHMLTBA Ta OTPMMAHHA METa/IEBOr0 HaTPIt0 Ma€E PAL CYTTEBMX Nepesar B MOPIBHAHHI 3 iHWVMW cno-
cobamu. MpoBefeHi po3paxyHKW MOBHICTIO NIATBEPKYIOTLCA NPAKTUYHUMM Pe3y/ibTaTaMn Ha BUPOGHUL-
TBI.

This paper describes the process receive of the metallic nitrous electrification the salt. The basic principles
of characteristics this process were reviewed first. Show, than this process of the receive metallic nitrous
have been shown to offer many advantages over. The given setting confirms most of the practical results on
the production.

MocTaHoBKa npobsieMbl. epBble OMNbITbl MO NOMYYEHUIO HATPUA 3NEKTPONN-
30M pacn/iaB/eHHO NoBapeHHOoWN conu 6blv nposefeHsb ewle Papageem B 1833 ro-
Ay [1, c. 41]. Mocne 3TOro AOCTaToOYHO 60/bLUOE KOIMYECTBO YUeHbIX NPeaioXunm
CBOM BapuaHTbl MOMTyYeHWss METa/I/IMYECKOrO HaTPWs, KOTOPbIe MMeNN KakK No3uTUB-
Hble, TaK N HeraTuBHble CTOPOHbI NMPOBEAEHMS npoLecca.
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[MoaToMy Moc/ie OTKPbITUS HAaTpUA M U3YYeHUs ero CBOWCTB, CTa/n pa3pabarbl-
BaTbCA CMOCOObI €ro Noy4YeHNs NyTeM XMMUYECKOrO BOCCTaHOB/IEHNS €r0 COeAUHEHWI
(e4Koro Hatpa, cojpl, NOBAPEHHOW COMN) AeNCTBMEM Yriepofa WUnu pacn/iaBieHHOro
4yryHa npw BbICOKOW TeMnepartype. Hatpwin nonyyancs npu aTom B BUAE NapoB, KOTO-
pble OTTOHANNCL U3 MeYel U KOHAEHCUPOBASIUCHL MPU OXNaXKAeHUU. TexHuUYeckoe
3HayeHne Noy4nsIN NNLLIb HEMHOT e CroCco6bI. Tak, MPOMbILLIEHHOE NMPOM3BOACTBO Ha-
TpuA 66110 HayaTo B 1856 r. CeH — Knap — [esunnem, Korga UM Ctan NpUMeHATLCA
HaTPUIA BMECTO Kasist NS MOJSTyYeHNA METa//INYECKOrO alOMUHNA 13 [ABOWMHOW COMM
3NaC1 — A1C1;. [eBnnnb nony4asa HaTpU XMMUYECKUM MYTEM 13 COMEN HaTpus npu
B3aVIMOAENCTBUM KX C yrnepoaoM. B TedeHmne 30 net no cnocoby [esunns BblipabaTbiBa-
nocb 5 — 6 TOHH Hatpua B rof U Oblf0 BbIMYLWEHO B O6LLE C/OXHOCTU OKOJI0
200 TOHH HaTpus.

XMMUYECKIME CNOocobbl NMOyYeHUs HATPUS OKasaICb HESKOHOMUYHbLIMM BCIEACT-
B/E OrPOMHOr0 pacxofa Yrns, Comeil n BecbMa ObICTPOro paspyLleHus annaparypbl.
[M0o3TOMY C pa3BUTUEM 3/IEKTPOTEXHUKM CTa/IN BHEAPATLCA B MPOV3BOACTBO CrOCOObI
NOMYYeHUs HaTPUSA 31EKTPO/IN30M.

B 1890 r. KactHep paspaboTtas 1 CTasl NPUMEHATb CrMOCOO MOMYYEHUS HaTPUS
3M1EKTPO/IN30M pacr/iaBfieHHOro eaKoro Hartpa. VMiMeHHO KacTHepy € camoro Havana
yfanocb paspaboTaTb COBEPLUEHHYHO, MPOCTYH0 W YA0OHYHO annapaTtypy, a Takxke
y[a4yHO nogobpartb YCoBMA BeAeHWUs npolecca. Beneactsre 3Toro npeg/ioxkeHHbIn Ka-
CTHEPOM LLENOYHOIA Crocob ¢ HEKOTOPLIMIM YCOBEPLLEHCTBOBaHMSIMM B TeueHue 30 — 35
NeT Obl eJUHCTBEHHBLIM CMOCOO0M MPOMbILLIEHHOTO MOYYeHUA HATpUS U A0 HacTos-
LLIero BpeMeHu COXpaHui CBOe 3HayeHue B psAde CTpaH. K TakoBbIM OTHOCUMTCS MPowu3-
BOACTBO HaTpua B Poccuun, Hopseruun, Kutae, AnoHun, dpaHummn u ap. B AHrnum
LenoYHoi crnocob cyuwiectsoBan ¢ 1902 go 1952 r. n 6611 npeobnagatoLmm.

O[lHaKO OCHOBHOE CbIpbe A/151 LLIENI0YHOro crocoba — eakuiA Hatp, KOTOpbIiA nony-
4atoT 13 NOBAPEHHOWN COMK, ABMSETCA AOPOrMM MPOAYKTOM. [o3Tomy, Hapagy Co Lie-
NOYHbIM Cnocobom, ¢ cepeanHbl XIX B. M3yyasnacb BO3MOXHOCTb MOSTyHEHUsI HATPUS
HenocpeACTBEHHO 3/1EKTPO/IN30M pacr/iaB/eHHO MOBaPEHHON Conn (CoNeBoit €nocab).
ATOT CNOCO6 TEXHUYECKN ropasfo C/I0XHee,

[epBble MPOMbILLIEHHbIE YCTAHOBKW [A/1A MONYYEHUS HATPUA 3/EKTPOSIM30M
pacnsiaB/fieHHO noBapeHHoW conun nossunmce B 1910 r., a B nepmog 1915 — 1925 rr.
COJIEBOIA CNOCOG MOCTEMNEHHO Havasl nosyyarb pacnpocTpaHeHue. XUMUYecKue Ccno-
COObI MOCTENMEHHO CTa/IM YTPauMBaTb CBOE 3HAYEHME.

BblaM NOMbLITKA NPUMEHUTb B Ka4YeCTBe Cbipbsl A4J11 MOSyYeHUst HATpUsi CeNUTPY
(HuTpat Hatpua). OaHako anekTponns pacnniasneHHoro NaNO;z He nonyynn npakTu-
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YECKOro pasBUTUA BCNEACTBYE OTCYTCTBUA KaKX-MO0 NPENMYLLIECTB Nepes, LWenoYHbIM
Croco6oMm ¥ BBUAY psAaa TEXHUYECKUX 3aTPYAHEHUN.

BonbLuoe 3HaveHre B 60 — 90 — e rofibl NPOLL/IOro CTONETUSA ObIIO YAENeHO BaKyyM
— TEPMUYECKMM CMOCO6aM BOCCTaHOB/IEHWS COLbl UM NOBAPEHHON COMU YT /IeEM, Kapou-
[OM Ka/lbLins, KPEMHVEM, a/IFOMUHUEM W CUIMKOAIIOMUHMEM [0 Hatpus. Ho BBuAay
C/TIOXKHOCTW annapatypbl X 3TU CNOCOObI NPAKTUYECKOro 3HA4YeHUsA B NOJSIHOWN Mepe
Ha NMPOW3BOACTBE He MONYyUUIN.

[AnHamyka nepexoga K Cnocoby nosiydyeHUs HaTpust 3/1eKTPOSIM30M M3 MoBa-
PEHHOW CONM cneayoLas:

— cepeavHa 19 Beka — B OCHOBE MPOU3BOACTB MPUMEHAETCH UCKIOUYUTESIbHO
LLIe/IOYHON CMoCo6, MoslydeHMe HaTpUA HEnoCpPeACTBEHHO 3/1IEKTPO/IM30OM pacrn/ias-
NeHHOr 0 X/I0pUAa HaTpUsi CYUTAETCA B TO BPEMS TEXHUYECKN CNOXKHbIM;

— 1910 r.— nosBNAKOTCA MepBble MPOMbILIEHHbIE YCTAHOBKW A/14 NOyYeHUs
HaTPUs 3/1IEKTPO/IM30M 13 NOBapPeHHOM conu [2, ¢.268];

— 0o 1925 r.— nony4yeHve HaTpUA NPOBOANTCA UCKIKOUNTENBHO 3/1EKTPON30M
pacnnaB/IeHHON KayCTMUYeCKoW cofbl [2, €.268];

— 1930 r.— npumeHsaroTCA 06a cnocoba NPMBAN3UTENILHO B PaBHbLIX NPONOPL M-
aX;

— 1952 r. — Ha 90 — 95% npuMeHsieTCca Cnocob NoyYeHUss HATPUA NEKTPOSIU-
30M 13 NoBapeHHo conu [2, ¢.269];

AHanun3 uccnegoBaHuii. CnefyeT OTMETUTb, YTO AOCTATOYHO LUMPOKO pac-
cMmaTpuBasiCs BONPOC NPOU3BOACTBA U NOMyYeHUs MeTaimdeckoro Hatpusi B CCCP
B 40 — 80 — e rofbl NPOLL/IOro CTONETHS, YTO OTPaXkeHO B [1-5]. Ha YkpavHe, B co-
BPEMEHHbIX YC/TOBUAX, BBUAY OTCYTCTBUA MOAOOGHOro poga MpPOM3BOACTB [AaHHas
npobnema SABNAETCSH HepeLLEHHOWN 1 XapaKTepusyeTcs psALoOM CYLLECTBEHHbLIX 3KOJ10-
FMYeCKMX Npobsem.

Llenbto gaHHoOM cTaTtby eCTb PacCCMOTPEHUe npouecca MoslydyeHnUs HaTpus 13
MOBapEHHOW COMW, CPaBHEHME ero ¢ COOTBETCTBYHOLLMMM MOKa3aTeNIgMM, KOTOpbIe
XapaKTepusytT Apyrve cnocobbl nonyyeHns Hatpus. Mpu sTom cregyeT obpatuTth
BHMMaHMe Ha akTya/lbHOCTb BOMPOCa, KacaroLleroca yTuamsaummM OTXOL0B Mpous-
BOACTBa METa/I/INYECKOr0 HaTpus.

OCHOBHOW MaTepuasi. ['1aBHas CNOXKHOCTbL MPOBEAEHMSA npoLecca nosyye-
HUA MEeTa/l/IMYecKOro HaTpus 3/1eKTPOSIM30M MOBAPEHHON COMM 3aKNHYaeTcs B
TOM, YTO X/IOPUCTbIN HaTpwii nnasutca npu 800°C, a MeTaNINYeCKNii HaTpPuUK
NMeeT TemnepaTypy KurneHua okono 883°C, u npu Temnepartype Bbiwe 800°C
YNPYyrocTb NMapoB HaTPUA HaCTOMbKO BbICOKA, YTO OH MPaKTUYECKWN MOSIHOCTbIO
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ncnapsietcs. Kpome Toro, npy aTux TeMneparypax HaTpuil 3HePrmyHoO pacTBoOpseT-
CA B pacnsase Y HauMHaeT 6ypHO pearmpoBaTb C KUCIOPOLOM BO3AyXa U C Belle-
CTBaMM, BXOAALWMMM B COCTaB PyTepoBKU BaHH. MNoatomy npu 800°C u Bbliwwe
HaTPUn NPaKTUYECKM NMosy4vaTb HEBO3MOXHO [1, c. 276].

BonbLune 3aTpyAHEHUA UMEIOT MeCTO Mpu BbIOOpe mMatepuana 4ss annapary-
Pbl, KOTOPbIA LO/MKEH ObITb CTOEK MPW BbICOKMX Temnepartypax K TakuM Xumuye-
CKM aKTVBHbIM BELLLeCTBaM, KakK X/10p 1 HaTpUi.

XOopoLwunii BbIXOZ N0 TOKY MOXHO MOMYYNUTb TOMIbKO MPU CHUXKEHUWN TeMmepa-
Typbl 3N1eKTPONM3a. ITOr0 MOXHO AOCTUTHYTb [00aBKOW K MOBapeHHOW COMu
ApYrux coefmHeHunin, obpasytowmx ¢ NaCl HU3KonnaBkne CMecu.

[ob6aBngemMble COEANHEHNS MPU 3TOM He [O0J/KHbI Pe3KO YBeNn4ymBaThb pac-
TBOPVMOCTb HaTPWA B pacnsiaBe U CHMUXaTb 3/1EKTPOMNPOBOAHOCTb 3/IEKTPONNTA.

AHanns nsyyeHuns [2 — 4] Gn3nKo-XxMMUYECKUX CBONCTB CMeCeil pasnyHbIX
coefiHeHN (NNaBKOCTb, paCTBOPUMOCTb MeTanna B HUX, 3N1eKTPONPOBOAHOCTb
M T. 4.) YKa3bIBaeT, Yto A4/19 NpakTUKN MpoBefeHUs npolecca Hanbosnee npu-
roAHbl ABa TUNa 3/1eKTPOSINTOB:

1. ®TOPUCTLIN 3NEKTPONUT, cocToAWMN 13 62,5 % NaCl, 25 % NaF n 12,5 %
KC1. TemnepaTypa nnaBneHnsa Takoro 3fnekTponmta okono 570°C, yto no3sona-
eT NPoBOAMTbL NnpoLecc npun Temnepatype 610 — 650 °C [2 - 3].

2. XJIOPUCTbIA 3N1EKTPOUT, COCTOALWMIA U3 CMECU XJTOPUAOB, B OCHOBHOM —
n3 NaCl n CaC1l,. lNpumeHas ero, 3fIeKTPoan3 MOXXHO NPOBOANTL NMPU Temnepa-
Type 530 — 600 °C [2 - 3].

PacTBoprMOCTb HaTpua npu 600°C B 060MX 3NeKTpPONUTax HeEBENNKA, U Bbl-
X0[, M0 TOKY MpW NOAXOAALNX YCNOBUAX MOXET focTuratb 40 75 %. dTOpUCTbIN
3NIEKTPOSINT UMeeT 60/1ee BbICOKYHO 3/1EKTPONPOBOAHOCTb, YeM X/I0PUCTbIA. OfHa-
KO pTopucTble 406aBKN pacXoAyrTCcsa B 3HAUYUTENbHbIX KOnyectBax (0KOo
250 — 300 Kr Ha TOHHY HaTpuAa), TaK Kak OHW, BCTYNatT BO B3aUMOAENCTBUE C
mMaTepuanaMmn yTepoBKN BaHHbI 1 rpaMToBbIM aHOAOM. Kpome TOro, B 3TOM
cnyyae TpyaHee nogobpaTb AOCTaTOYHO CTOMKMe MaTepuanbl 418 BaHHbI U
aHOoZ0B.

OCHOBHbIM HE0CTATKOM NPOBELEHMNSA NMPOLECCa C X/IOPUCTLIM 3/1IEKTPOSIUTOM
eCTb TMIrPOCKOMUYHOCTbL X/IOPUCTOrO KanbUus, Tpebyrowas npensapuTenbHOro
ero 06e3B0OXMBaHUA 1 YBeMYMBaIOLLAA pacxos Ha 06pa3oBaHmMe Liiama B BaHHe.
OfZHaKOo Npu XN0pUCTbIX f06aBKax BO3MOXHO MoSlyvyeHne 60/1ee HU3KON Temnepa-
TYpbl 3M1eKTPO/IN3a, BCNEACTBME YEro BO3pacTaeT BbIXOA MO TOKY U yBeln4uBa-
eTCH CPOK CNy>K6bl MaTepranoB BaHHbI.
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CyLLeCTBEHHOW 3afa4vein ABNAeTCA NOALep>KaHMe NOCTOAHCTBA COCTaBa 3/ek-
TPONMTa B NPOLIECCE 3M1EKTPON3A, YTO 3HAYMTE/IbHO Nlerye OCyLEeCTBIATb MMEHHO
MpY XNOPUCTbIX J06aBKax.

BpegHbIMW MpUMeCSMM B 3/IEKTPONINTE NPU MOSYYEHUN HATPUA ABNSKOTCH
CynbaTbl U COMM XKesnesa, NPUBOAALLME K CHYXKEHUIO BbIXOAA MO TOKY, YTO MNOAPO6HO
onucbiBaeTca B [1, 4, 5]. OcobeHHO BpeAHO NPUCYTCTBME BNaryv B 3/1IEKTPOSIUTE U
06pa3oBaHie OKMC/IOB HATPWA BC/IEACTBINE OKUCIEHNA MeTasl/ia KACMIOPOLOM BO3ayXa
Ha MOBEPXHOCTW MnsiaBa. B BaHHe B 3TOM C/lyyae 06pasyeTcs MHOro LnamMa, yaaneHue
KOTOPOro SIBNSETCS KpailHe TSHXKeNoW ornepauuein. Kpome Toro, B LWaMe ocTaeTcs
60nbLLIas YacTb HaTPUA, YTO NPUBOAMUT K €ro CyLLeCTBEHHbLIM NOTEPAM.

OcCHOBHble TpeboBaHWA K 3/1eKTpoNM3epam Npv NpoBeAeHN JaHHOTO npoLiecca
M TUMbI NX KOHCTPYKLMIA NOAPO6HO paccMoTpeHb! B [1 — 5].

Mpon3BOACTBO HATPUA 13 NOBAPEHHOW CONUN Ae/INTCA Ha YeTblpe OCHOBHbIE
onepauuu:

1. MNoAroToBKa 3NEKTPONNTA,

2. COBCTBEHHO 3M1EKTPO/INS;

3. PadHMpoBKa 1 pa3nnBka metansia ¢ yKyrnopKoi B Tapy;

4. \cnonib3oBaHue xopa.

Mpy NpoBeAeHUN npoLecca HoBble paboyne BaHHbI XOPOLLO BbICYLLMBAKOTCS,
3aTeM B MOAOrpeTble BaHHbI 3a/IMBAETCA Pacn/iaB/eHHbIn 3N1eKTPOnuUT (PTOPUCTbIN
WU XNOPUCTBIN). DNEKTPONUT FOTOBUTCA B CMEeUMaIbHbIX TUTENbHbIX WUAN MOf0-
BbIX Meyax.

Mpwn 3NeKTPoNM3e XIOPUCTbIN HATPUIA pas3naraeTcd, U COAepXXaHue ero B
ANeKTPONNTE YMeHbLuaeTcsa. Kpome noBapeHHO COMu, MPU 3M1eKTPOIN3E pacxo-
AYyeTCs B HEOO/bLUMX KO/IMYecTBax Ha NO60YHbIE MPOLECCHI M Ha 3aMeHY 0Tpabo-
TAHHOTO 3/1IEKTPONUTa cosfieBble fo6aBku K NaCl, cHwKawuwme TemnepaTypy
MNnaBfeHNs 3NeKTPOANTA, O YeM NoAPO6HO onuckiBaeTcs B [1, 3, 4].

[ns nogaep>aHus NOCTOSAHHOrO COCTaBa 3NeKTPOINTA B BaHHY Mepuoan-
YECKW 3arpy»atoT paccuMTaHHble KOSIMYECTBA X/IOPUCTOr0 HATPUSA N COJEBBIX [0-
6aBOK. ATK [06aBKN rOTOBATCA M/IAaBKOW B MOAOBbLIX NMeyvyax U MPUMEHAKOTCA
nnéo B BMAe Tak HasblBaeMoi TpoiHoi cmecn NaCl + NaF + KCI, nn6o B Buge
cmecn NaCl + CacCl,.

XNOPUCTBIA HaTpuiA 106aBNSETCA B BaHHY B BUe TBEPAOW MOACYLLUEHHOW K MNo-
[IOrpeToun conu.

MeTannmyeckuin HaTpui, 6yLy4um B 4Ba C NNLLHUM pa3a Nerye 3/eKTPoIunTa,
BCM/IbIBAET HA ero NOBEPXHOCTU Haj KaTogamu n cobrpaeTca B repMeTMYHOM KO-
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NIOKO/e - COOpPHUKE, OTKY/a CTeKAeT No Tpy6e B MPUEMHUKN, COAEPXKALLME HEMHOTO
MUHEPa/IbHOr0 Mac/a C BbICOKOI TemnepaTypoil KuneHus. 3 NpueMHNKOB MeTasin
pasnnBaeTCAa B Tapy, a Liam pagMHUPYETCA NnepensiaBkoil.

NHorza Becb MeTasl1 NepensiaBiseTcs B neyax rnog cnoem Macna gnis 0cBobo-
XEHNSA OT 3aXBaYEHHOI 0 3/IEKTPONTA Y UMEIOLLMXCSA B HEM MPUMECENA.

YKynopka Tapbl aHa0rM4yHa npoueccy npon3BoACcTBa HaTPUs M3 KayCTuKa.

X/I0p 13 BaHH OTCAaCcbIBAETCA MO KepaMUKOBbLIM Tpybam, OXnaxaaeTcs u, ecnm
HY>XHO, BbICYLLUMBAETCA B OGaLLHAX NPX MOMOLUM KPENKOoi CepHON KUCNOTbl. Cyxom
OXNaXKAEHHbIN X/10p MOCTYNaeT B Apyrue uexa, rae OH UCMosb3yeTcs 4S8 Npous-
BoACTBa OepToNeTOBON conn, 6eNnIbHOM U3BECTU, XI0POeH301a U ApYrnx npo-
[YKTOB.

[MoBapeHHas Cofib, ABMAIOLLAACA OCHOBHbLIM CbIPbEM MPU COMIEBOM CMOCOGE, B 3a-
BMCUMOCTW OT MECTOPOX/AeHMSA 1 cnocoba 06paboTKM, MMeeT pas3/InyHbIA COCTaB
[6, c. 28 — 29]. MNpwu nnaBke XIOPUCTbIX COMEN NMPOUCXOAUT UX HACTUYHBIA TNLPO-
nun3. Bcnencteve 3T0ro, NomeLleHe A5 naasky Coneil O/MKHO UMETb XOPOLUYHO
BEHTUALMIO ANA YAaneHNst 06pa3yoLMXCcs NapoB CONSAHOM KNCIOTbI.

Ecnn npoBecTV CpaBHUTESbHBIA aHa/IM3 OCHOBHBIX XapaKTepUCTUK NpoBeAeHNs
npouecca NnonyyeHNs MeTa/IIMYECKOr0 HaTPUSA Pas/IMYHbIMKU Crnocobamm, TO MoTyUUM
ClefytoLLme pe3ynbTaThbl:

LLlenoyHoi cnocob6. TeopeTUyeckn Ha 1 TOHHY HaTpUs 4O/MKHO pacxo0BaThCs:
40:23 = 1,74 TOHHbI €4KOro HaTpa
roe: 40 — monekynsapHbli Bec NaOH; 23 — aTOMHbIiA BEC HATPWS.

[MpaKTUYecKn 3TOT PacxXof, Bbille MO Psgy Creayrowmx NpUUnH. TexXHUYeCKnia
efKNin HaTp cofepxunT 95 — 96 % NaOH. B npouecce NoAroToBKU 3/1EKTPONINTA,
npy AONMBKE BaHH MMEKT MeCTO noTepy (NPosnBbI, Pa3bpbI3rvBaHmne, paccobinaHmue
N T. M.). YaCTUYHO KayCTUK TEPAETCHA TaKXKe C BblYePnbIBAEMbIM U3 BaHH METa/I/IOM.
Bce 310 yBenmMuMBaeT 00LLMi1 pacxos KaycTuka Ha 15 — 25% [1, 4].

Kpome Toro, Ha 3amMeHy 3/1eKTpo/InTa B BaHHAX NMPU UX TEKYLLEM PEMOHTE
(B cpefiHeM OAWH pa3 B MecCsLl) pacXoAyeTca AOMOHUTENbHOE KO/IMYEeCTBO Kay-
cTnka. O6LLUMIA ero pacxof Ha 1 TOHHY HaTpWs COCTaB/ISET NPaKTUYecKn 2,7 — 2,9 T.
[Mpwn 3aMeHe 31eKTPONNTa pacxodyeTcs Takxke coga B konmyectse go 0,09 — 0,1
T. HAa TOHHY MeTanna. Bce 310 TepsAeTca npakTUYeckn 6e3803BpaTHO.

Takum o6pa3om, B pe3ynibTaTe CMeHbl 3/1eKTPO/IMTa B BaHHaxX 06pasyroTcsa OT-
xoabl B kKonnyectse 0,8 — 0,9 1. Ha 1 TOHHY HaTpWA B BUAe O0TPabOTaHHOrO 3/eK-
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TponuTa, cogepxatlero 66 — 73% NaOH, 17 — 19% cogpl, 3,5% NaC1l n Hebosb-
LLIMEe NPUMECHK Xene3a, KPEMHUA U T. [.

[Na 3aWnThl HATPUA OT OKUCIEHUS NPU ero pagHMPOBKE, BbIFPY3KE U3 BaHH Y
Npu pasnivBKe B Tapy NPUMEHAETCH MWHepasibHOe Mac/sio, 0ObIYHO TpaHcgopma-
TopHoe. [Npun 3ToM gononHnTenbHO pacxogyetca oT 30 Ao 40 Kr macna Ha TOH-

HY NPoAYKTa.

ConeBoit cnocob. TeopeTnyeckn Ha 1 TOHHY HaTpUA HEOOXOAMMO M3PacXopo-
BaTb OKOJI0 2,5 TOHH X/I0PUCTOro HaTpuUs, Tak Kak U3 58,5 TOHH noBapeHHOI co-
NN JOHKHO MOMYUYNTHCA OKOMO 23 TOHH METa//IMYECKOro Hatpus. Ho Ha npakTuke
MMEIT MECTO MOTEPU NOBAPEHHOI COMN (CO LLUIaMOM M3 MeYein N 13 BaHH, Ha 3amMe-
HY 3N1eKTponnTa, Ap.), NO3TOMY pacxof COMN Ha TOHHY HaTpuUsA yBennymMBaeTCcH
10 20 % n cocTaBngeT 0KO/0 3 TOHH.

ConeBble [06aBKN TaKXe TEPAKOTCSA B NPOM3BOACTBE CO LIIAMOM WM pacxody-
HOTCA Ha 3aMeHy 3neKTponuTa. Jna PTopucToro HaTpmMa 3TOT PacXof MOXEeT ObITb
MPUHAT Ha OCHOBaHWUW NMPON3BOACTBEHHbIX AaHHbIX B 250 — 300 Kr Ha 1 TOHHY Ha-
Tpus [4, 5]. Pacxof TeXHU4YeCKOro pacnsaBfieHHOro X/I0pUCToro Kanbums (67 %
CaCl,) paBeH 400 — 450 Kr Ha TOHHY meTana. [paMTOBLIX aHOLOB PacxXofyeTcs
0k0/10 30 — 40 Ha TOHHY MeTa/Na.

Pacxof TpaHcopmaTtopHoro macna coctaenset ot 30 o 40 Kr Ha TOHHY
HaTpusa. Kpome HaTpua npu coneBom crnocobe Ha 1 TOHHY MeTanna nonyyaroT
[ONONMHUTENBHO 0K0M0 1,5 TOHH Xxnopa (cuntast Ha 100% — Hbli) C KOHLEHTpaL K-
ein 40 — 60 %, UTo ABNSETCA HEMaNOBAXHbIM (DAKTOPOM.

[MpoBeas aHanM3 cpaBHEHUS XapaKTepUCTUK LLENOYHOro 1 COMIeBOro Cro-
C000B NOJTyYeHUS HATPUSA, MOXKHO CKa3aTb YTO, He CMOTPS Ha AUHAMWKY U3MEHEHWIA B
Mo/b3y COJIEBOrO Crocoba MoslyveHns MeTa/IIMYecKoro Hatpus, B nocnegHue 15 — 20
NeT NPOLO/HKAIOT NPUMeHATLCA 06a cnocoba. X KOHKYpPeHUUs 3aKIiYvaeTcs, B OC-
HOBHOM, B BOMPOCaxX 3KOHOMMWKM MPOM3BOACTBA, CTOMMOCTUA WCXOLHOrO Cbipbsi Y
CTOMMOCTU 3M1eKTPO3Heprun. KanutasibHble 3aTpaTbl Ha paboyyro cuiy 1 opraHusa-
L0 NPOM3BOACTBA B 060MX Cyvasx NpubAN3NTeNbLHO O4MHAKOBSI.

Ecnn npyHATL CTOMMOCTbL TOHHbLI HATPWA, MOyYaemMoro M3 eaKoro Hartpa 3sa
100 %, a 3aTpaTbl Ha NPON3BOACTBEHHLIE MOMELLEHMS, 060pYya0BaHMe, pabouyto cu-
Ny W OpraHn3aumio NPov3BOACTBA PaBHLIMU NPY 060MX METOLAX, TO CPaBHUTE/bHAS
CTOMMOCTb MeTajina B MpoueHTax Mnpu O4MHAKOBbIX MacluTabax Mpou3BOACTBa
byaneT cnegytowas (tabnuua):
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Tabnuua
CpaBHWTENbHAsA CTOMMOCTb HATPUS, MONYYEHHONO pasHbIMU CNOco6amm

CToMMOCTb HaTpus
Pacxofbl npuv LWwenoyHom cnocobe, % | npw conesom criocobe, %
1. Cbipbe 45 15
2. NEKTPO3HEPrna n Tonaneo 20 25
3. [Mpouune pacxopbl 35 35
MToro: 100 75

Takum o06pa3oM, nocne NPOBEAEHUSI CPaBHWUTENbHOrO aHanM3a BUAHO, YTO
OCHOBHbIM He0CTaTKOM LLE/IOYHOr0 cnocoba NonyyYeHns HaTpusa SBNSeTCA AOPO-
roe UCXOAHOE Cbipbe — eAKuiA HaTp. CneayeT HaNoOMHUTL TakXe, YTO YCN0BUS Npo-
M3BOACTBA HATPMA U3 eKOro HaTpa BeCbMa TsXKe/bl, a KaXKjas BaHHa B OTAe/b-
HOCTM Masonpon3BoOAUTENbHA.

[oCTOMHCTBAMM LLENIOYHOT0 cnocoba SBNATCA OTHOCWUTE/NIbHAs NPOCToTa
TEXHONOrMMYECKOro MPoLEecca, HEC/IOXHOCTb YCTPOMCTBA 3NEKTPONN3EPOB N UX
HafeXHas paborTa.

OCHOBHbIMWU MPENATCTBMAMU Pa3BUTUS CONEBOr0 Crocoba MonyyYeHUs Ha-
Tpus B CBO€e BpeMs OblNn CBsi3aHbl C TPYAHOCTAMMW, CBA3aHHbLIMM C NO460POM HU3-
KOMNMaBKOro 3NeKTPonTa, OTCYTCTBMEM MaTEPUanoB, CTOMKNX OJHOBPEMEHHO U K
X/10pY, U K HATPUIO NMpK OANHAKOBO BbICOKMX TeMMepaTypax.

OflHaKO [aHHble MPensaTCTBMS Cenyac B OCHOBHOM MPEOAONEHbI U YXKe He-
CKOJ/IbKO [1CATKOB NIET MET/IIMYECKUIA HATPWIA NOSTyYatoT, B OCHOBHOM, MMEHHO U3
MOBapPEHHO CONu.

OpraHun3auns Npon3BOACTBa HaTPMsA M3 €4KOro HaTpa BblrOofHa TO/MbKO B
TOM C/yyae, Korja UCX0AHOE CbIpbé, T. €. pacnnaB/feHHbIA NN TBEPAbIA KayCTUK,
MPOM3BOAMTCA Ha TOM >Xe 3aBofe. Kak npaBuno, 3T0 He KpPyrnHble NPOn3BOACTBA, U
yacTb MeTas/ia MOTPeBISETCA Ha MECTE ero NonyyeHus.

3aB0ofibl, NPOM3BOASALLME HATPUIA U3 NMOBAPEHHON COMM, UMEIOT 0ObIYHO 60/b-
LY NPOM3BOANTENBHOCTb U BbIMYCKatOT, B OCHOBHOM, TOBapHbI NPOAYKT, uUC-
MONb3ys Ha MecTe X/op — ras.

BbiBoabl. [poBefeHHbI aHaIM3 NMTepaTypHbIX UCTOYHWKOB MOKasas, YTo B
COBPEMEHHOM NPOM3BOACTBE CYLLECTBYHOT pPa3/iNyHble CNOCOObI NOyYeHUs MeTas-
nnyeckoro Hatpus. OfHaKo, yunTbiBas OCHOBHbIE MOKa3aTeIv NPOBeAEHHbIX pacye-
TOB, CNOCO6 NOMYYEeHWsI METIIMYECKOTO HATPUS 3N1EKTPONN30M NOBAPEHHOW COMK
B COBPEMEHHbIX YC/TOBUAX Hanbosiee BOCTPeObOBaH.
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O B/INAHNIN MATHUTHOI O NMOoJ1A HATIPOLECC
SNEKTPOOCAXAEHNA HNKETA

Jocnifpkysanu BNAMB 30BHILLHLOIO MarHiTHOrO Mosist Ha NPOLEC OTPUMAHHSA efIeKTPOXIMIYHOIO HiKeneBo-
ro NOKPUTTS 3 CyNb(haTHOro €NeKTPONITY HikentoBaHHS. MMOCTiliHI MarHiTW, SIKi CTBOPIOKOTL Mone, po3Ta-
LLOBYBa/M Haf, Nif Ta Ha NMOBEPXHi KaTofy. BusHaumnu, Lo MarHiTHe none Br/jvMBae Ha MOPKONOrito Mno-
BEPXHi Ta NPW3BOANTL 40 YTBOPEHHS APiGHOKPUCTaIYHUX 0CagiB HIiKento.

The influence of external magnetic field on the electrochemical nickel deposition from a sulphate electro-
Iyte was investigated. The magnetic field arised by magnets, situated on, under and over the surface of
cathode. It was found that the field can cause a modification to the surface morphology and produces a
nickel deposit with a fine grain.

OCHOBHOW 3agadei, Npy OCaXKAEHUN 3NEKTPOXUMUYECKNX HUKENIEBbIX MOKPbI-
TUIA, ABNAETCA NOMyYeHNe MIOTHbIX, Me/IKO3EPHUCTLIX OCALKOB, 06/1a4aroLWmX on-
pefeneHHbIMN (DU3NKO-MeXaHNYECKUMIN CBONCTBaMM M OTBEYatOLMM MpeabsaBse-
MbIM K HUM TpeboBaHWAM B 3aBUCUMOCTM OT UX (PYHKLMOH&IbHOrO HasHaveHns v
KOHKPETHBIX YCMOBMIA 3KCMnyaTaumn. VIi3smeHss TexHOMornyeckue (aktopbl npo-
Llecca 3N1eKTPOOCKAEHNA MeTaslNa, TakKMe Kak MIOTHOCTb TOKa, KOHLEHTpauus oc-
HOBHbIX KOMMOHEHTOB M MOBEPXHOCTHO-aKTUBHbIX BELLeCTB, pH pacteopa MOXHO
MONyYnTb MOKPLITUA C MOBBILWEHHOW MPOYHOCTBIO, TBEPLOCTHLHO, WM3HOCOCTOM-
KoCTbHO [1].
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