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CPABHUTEJbHbBIN AHAJIN3 CIIOCOBOB
ABTOHOMHOI'O ITPOU3BOJACTBA BOJAOPOJA
(o030pHas craTbs)

B nacrosiee BpeMsi 17151 MPOU3BOACTBA BOJIOPOJa B AaBTOHOMHBIX YCIOBHUSIX MPUMEHS-
10T CHIIMKOJIEBBIH crioco0. B kauecTBe peareHToB NCIONIB3YIOT BOY M eakuii Hatp [1].

AJBTEepHATUBON CHUIMKOJIEBOMY CIOCOO0Y SIBISETCS JIEKTPOIUTHUECKUNA METO] MOIY-
yeHus: Bogopoza [2]. B coro3Hblil nepuos BpeMeHH 3aBoj "Ypaixummail' BbIIyCKall 3J€K-
Tposinzepsl Thna b2Y-600 nmpon3BoauTeNnbHOCTHIO 110 Bogopoay 500 M>/4 1 Bbie. BAY-600
CYIIECTBEHHO YCTYIAET 10 XapaKTEePUCTHKaM 3apyOeKHBIM CEpUIHBIM anmnapaTaM u IMpeBOC-
XOJIUT UX M0 Kam3aTparaM. DHepro3arpaTsl 3apyO0eKHbIX 00pa30B Ha TPETh MEHBIIE OTeue-
cTBeHHBIX. DyH/IaMEHTalbHbIE HCCIEA0BAaHUS O CO3JAHHUIO 3JIEKTPOJM3EPOB IMPOBOIAT B
NDJIAH, [zepxunckom punuane JlenHUMxumman u psiie Jpyrux opraHu3aruii.

B nocnenyromme  roapl  psAOM  [peAnpusTHi,  Bo3rmaBiasembix  MAD
uM. U.B. Kypuarosa: OHIIO "Ilnactnonmumep", MOU, BTU um. C.M. Kuposa, 'IPEImer,
CO3/1aHbI ONBITHBIE 00pa3Lbl TBEPAONOJUMEPHBIX AIEKTPOJIU3EPOB, IPOUZBOJUTENBHOCTHIO 5
u 25 M%/4 Bomopona. VeIbHbIil PACXO HIEKTPOIHEPIHH B TBEPAOIOIMMEPHBIX HICKTPOIIH-
3epax Ha 20...25 % HKe, yeMm y BogHoueaouHbix ammaparoB. CIIIA B co3panun takux amn-
napaToB cymniectBeHHO onepexaror CHI'. J[xeHepan s1neKTpUK — OCHOBHOW pa3paboTUuK
TBEPAONOJUMEPHBIX 3JIEKTPOIM3EPOB, B HACTOSIIEE BPEMs H3TrOTABIMBAET ammapatrhbl JUIs
creriene, peaHuMaIMOHHBIX MaIINH, XpoMaTorpados.

Jljig cpaBHEHUS € CHIIMKOJIEBBIM CIIOCOOOM IOJTyY€HHUsI BOJAOPO/Ia BaXXHO 3HATh COCTaB
000pyI0OBaHUS M YCIOBUS €r0 dKCIUTyaTalluu. ITO 000pYyJOBaHUE pa3MEIaeTcs B MOMEIIe-
HUAX: 3JIEKTPOJIM3a BOJbI, OYUCTKU M OCYIIKHA BOJOPOJIa U KUCIOPOAA, HAPYKHBIX YCTAHOBOK
BOJIOpOoJa (MOKpBIX Ta3rojbAEepoB), MPUTOTOBJIEHUS AJIEKTPOJINTA, KOMIIPECCUM BOAOPOJA,
HaroJIHEHUs! OaJJIOHOB BOJOPOJIOM, OAJIJIOHOB M CHEIMAIbHBIX KOHTEHHEPOB, HAITOJHEHHBIX
BOJIOPOJIOM, JIATYMKOB ra30aHAJIN3aTOPOB, BTOPUYHBIX MPUOOPOB 3JEKTPOYCTAHOBOK U 3JIE€K-
TpOamnmaparypbl, OKpackd M CYHIIKA OauIOHOB, PEMOHTHO-UCIBITATEIbHBIX MAaCTEPCKHX,
CKJIQJIMPOBAHUS Maced.

Boxpyr rasroibiepoB Ha pacCTOSIHUM HE MEHEE 5 M JJOJDKHO OBITh YCTPOEHO OTrpaskie-
HUE JIETKOTO THUIA BBICOTON He MeHee 1,2 M. O0beM MOMEIICHHH, T/Ie YCTaHOBJICHBI YJIEKTPO-
JU3epHl, TOJDKEH B MATH U 0oJiee pa3 MpeBbIIaTh IPOU3BECHUE Ta30BOI MPOU3BOIUTENBHOCTH
10 BOJIOPOJlYy Ha JIaBJICHUE MPH AeKTpou3e. PaccTosHue Mexay ckiagoMm OaloHOB, HAMOJ-
HEHHBIX Ta30M U MPOU3BOJCTBEHHBIMH MTOMEIICHUSIMHU JOJKHO OBITH He MeHee 20 M [3].

JlononHUTENbHBIE CBEACHUSI, HEOOXOIUMBIE ISl CPaBHEHHS CIOCOOOB, AIOT PE3yiib-
TaThl 00CTIEIOBAHUS PA3IUYHBIX MPEATPUITHH.

B npousBozacTBe BoIOpoAa, XJI0pa U KAyCTHKA B HACTOSIIEE BPEMsI IKCIUTYaTUPYIOTCS
anektponusepsl Tuna BI'K-50/25. IlpousBoautensHOCTh 10 Bojgopony — 50 kr/d, rabaputsl
(mmpuHa, JuMHa, BeicoTa) 2160x2050x2115 MM, macca anexktponusepa 5070 kr. B kauectse
aHOJIa UCIOJIB3YIOT TUTAHOBBIE TIACTHHBI, KaTOJl BBIIIOJHEH U3 CTAIBHOM CETKH ¢ acOecTOBOM
nuadparmoit. [Ipu u3roroBneHnn Karoga MeMOpaHa HacachIBaeTCs M3 acCOECTOBOW MYJIBITBI C
JaTEKCOM M BBICYIIMBAETCS. DTa Oneparys MOBTOpsETCA KaKable yeThlpe Mecsua. TpeOyercs
CHeluaibHOE MOMEIICHUEe C BAaHHOU JJIs MYJIbIIbI, HACOCAMU, CYIITHIIKOM.

Ha CnaBsiHCKOM MacioXHpKOMOUHMATE YCTaHOBJIEHBI 3JeKTposn3epsl Tuna OB-250:
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MPOU3BOAUTENBHOCTE 250 M/a Bojopona u 125 Mg Kuciopoga. B rox mpousBoauTCs
2,8 MitH. M° BOJIOpOJa MPU MOITHOCTH ABYX 3JIEKTPOIU3EPOB 4 MIIH. M/Top. Bonoponnas yc-
TaHoBKa cromia 892 Teic. py0 (B menax 1989 r), B T. 4. 3manue 55 ThIC. pyO, 000pYyIOBaHHE -
827 ThIC. py0., B T.4. 2 smekTponusepa — 182 toic. pyd, KUII u A — 10 TbIc. py6. YcTanoBka
BKJIIOYAET: 3JIEKTPOJIM3EPHI, CUIIOBBIE TPaHC(HOPMATOPHI, JUCTUILUISITOP, HACOCHI, pe3epBYyaphbl,
KOMIIPECCOPBI, BBHIPSMHUTEIN TOKa W JAp. obopynoBanue. s oOciayXMBaHUS YCTaHOBKU
npexycMoTpero 15 gen. Ilo nmpubmmkenHon onenke cedbecroumocts 1000 M BOJIOpOJIa CO-
crapisia (B 1990 r) 205 py6. npu nene anekrposnepruu 1,4 xom./kBT - 4. biu3kumu xapak-
TEPUCTHKAMH 00JaNaloT 3JIEKTpoIu3ephl, ycraHoBiaeHHble Ha CrnaBsHckoil ['POC u lleGe-
KMHCKOM XHM3aBOJIe. 3aTpaThl JIEKTPOIHEPIUU COCTABIAIOT 4,6...6,0 kBT - 4 Ha 1m® Bozo-
pona [4, 5]

W3 mpuBeneHHOro aHanm3a BHAHO, YTO AJIEKTPOJIM3HOE OOOPYAOBAHHME TOCTATOYHO
CII0KHOE M TpeOyeT 3HAuMTENbHOIO KoJInyecTBa nomerieHui. OOcayKUBalOUIMil nepcoHa
JOJKEeH 00J1ajaTh BBICOKON KBalM(UKAIMEH, MpruueM TPeOyIOTCs CHelHallbHbIe IITAThl IS
00CITyKUBaHUS 3JIEKTPOJIU3ZHOTO 1I€Xa.

[ToaTomy mpu TOM 000PYAOBAHHUU, YTO BHIMYCKAET MPOMBIILIEHHOCTD, JOTHYHO pac-
CMaTpHBATh JIMIIb KYCTOBOE CHAOKEHNE adPOJIOTHUECKUX CTAHIIMKA OT OJHOTO SJIEKTPOJIM3HO-
IO 11€Xa, PacMOJIOKEHHOTO BOJIM3U MOIIHBIX AyekTpoceTe. [lia Gonee riryboKoro cpaBHEHUS
HEOO0X0/IMMO Ha OCHOBE MMEIOIIUXCS Pa3padOTOK TBEPAOIOIMMEPHBIX 3JIEKTPOIH3EPOB BbI-
MOJIHUTh TEXHUUYECKUN MPOEKT AJIEKTPOIU3HOTO MPOU3BOJICTBA BOAOPOIA Ha KOHKPETHOM a3-
POJIOTHYECKOW CTAHIMH U JIaTh €r0 TEXHUKO-DKOHOMHYEeCKoe 000CHOBaHME. Pe3ynbTarhl, BbI-
tekaromue u3 TOO, cienyer CpaBHUTh ¢ SKOHOMUYECKUMHU pacyeTaMH MPOU3BOACTBA BOO-
poJia U3 BOJbI C MOMOIIBIO cI1aBoB (peppocunukoamtoMunus (OCA).

BMmecre ¢ TeM, 2I€KTPOIM3HOE TPOU3BOJICTBO BOAOPOA HA CTAHLMAX, YAAIECHHBIX OT
sHeproceTell, Ha JAaHHOM 3Tale Pa3BUTHUS TEXHUKH IpeJCTaBisieTcs HelenecooopasHbiM. Kak
U3BECTHO, B AaBTOHOMHBIX  YCJOBUSX  OJIEKTPOIHEPIHsl  BbIpabaThIBaeTCS  TU3EINb-
reHeparopHbiMu yctaHoBkaMu. [Ipym makcumansHoM KIIJ[ nu3enb-reHepaTOpHON yCTaHOBKH
0,4 u KIIJ snextpomnusepa 0,5 cymmapnsiit KII/I cocrasiser 0,2.

IIpu pacxoxe Ha momyuyenue 1 M Boziopoga npumepHo 6,0 kBT - u anexkTposHeprun
3aTpaThl SKBUBAJEHTHON TEIUIOBOM sHepruu OyayT Ha ypoBHe 24,2 xJIx, a ¢ yuerom KIIJ]
muzens — 60,5 kJlx. [Ipu kanopuitHOCTH AM3enbHOro TormBa okoso 42 k/Dx/kr Ha 1 M° Bo-
JIOPOJIa 3aTPAvynBaAETCA MPUMEPHO 1,5 KT )KUJKOTO TOIUIMBA. YUHThIBas KpaHe HU3kui KITJ]
HHEPrOYCTAHOBOK OTEUECTBEHHOI'O MPOMU3BOJACTBA U AEDULUT KUAKOTO TOIUIMBA CIETyeT
CUMTaTh MajO OOOCHOBaHHBIM TNPUMEHEHHE SJIEKTPOJIU3ZHOTO crocobda Ha YyJAJEHHBIX OT
HHEPrOCHUCTEM a’POJIOrMUYECKUX CTaHLUAX. B 3TOM ciyuae 11t mpousBoacTBa 1 M BOZIOpOAA
npuMeHstoT 1 kr cmasa ¢eppocrmmnus (OC 75) u 0,5 xr NaOH. Bmecto @C 75 nenecoos-
pa3HO UCMOJIb30BaTh criaB peppocuinkoantoMuuus (PCA), KOTOPHIN BBIILIABISAIOT U3 HEOP-
TFaHUYECKUX KOMITIOHEHTOB yrisi. OpHeHTalus Ha yroJdbHble MECTOPOXKIEHUS MTPH MOTy4YEeHUN
XMMHUYECKHX DPEareHTOB JUIi NMPOM3BOJCTBA BOAOPOAA SIBISETCS HKOHOMHMUYECKH Hambosee
000CHOBaHHBIM.

Hamu npoBeneHb! nccaen0BaHusl XUMUYECKOW akTUBHOCTH cIu1aBoB PCA, kak moay-
YEHHBIX BOCCTAHOBJIEHHEM OKCHIOB Heopranmdeckoil yactu ykpauHckux yriaeil (PCA 11 u
®CA 16), Tak ¥ CHHTETHYECKUX, TIPOU3BOIUMBIX MPOMBIIIJICHHOCTHIO CIUIABJICHUEM YHCTBIX
komroHeHTOB (DCA 17, ®CA 18 u ®CA 34) [6-8]. CkopocTh BBITECHEHHs BOAOPOaA U3
BOAHBIX pacTBopoB wienoun criaBaMu @CA 11 u ®CA 16 B 1,8...2 pasa, u nojaHoTa peak-
uuu Ha 15...20 % BbIIIE, 4YEM Y CUHTETHYECKUX CIJIaBOB. MakcHMallbHasi CKOPOCThH BbIETIE-
HHs Bojopoxa sapukcnpoBana — 7,96-10° mY/(kr-c) y ®CA 11 u 13,9-10° m¥/(krc) y
OCA 16.
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Bbicokast akTUBHOCTB CIUIABOB U3 HEOPIaHMYECKOM 4acTH yriisi 00ycIOBIeHA HATMYHU-
€M IIMPOKOro psAaa MHUKPOIpPUMECEH METauioB (OCHOBHBIE — THTaH, MarHuii, Mapraser,
KaJbLIMi), U3HAYAJIBHO COAeprKaluxcs B yriie. [IpuMeHeHne cruiaBoB, BBIIUIABICHHBIX U3 He-
oprannueckoil yactu yrist (OCA 11 u ®CA 16), no3BoaseT NpUMEPHO BIBOE COKPATUTh
pacxo[ 1en04u U Boabl. [Ipu 3ToM NpoayKThl peakuy CBOOOAHO yIANsIOTCS U3 ra3oreHepa-
Topa.

ITpoBepena Taxxe akTHUBHOCTH ciiaBoB MCA moaBeprHyThix amopgu3zanuu (cBepx-
ObicTpas 3akainka) [9]. AMopdu3zanus NpuUBOJUT K BO3PACTAHUIO CKOPOCTH BBITECHEHHUS BO-
nopoaa u3 Bozawl crmaBomM @CA 11 no 3HaueHus 11,3-10°° M3/(I<r-c), YTO MPUMEPHO BTPOE
IPEBBIIAET MAKCUMAIBHYIO CKOPOCTb B IPOLIECCE ¢ CUHTETUYECKUMU cruiaBamu. [Ipu stom
oOecrnieunBaeTcs MOJIHOE B3aUMO/IEHCTBUE KOMIIOHEHTOB CIIJIaBOB C BOJOM, BKIIIOUAs JKEJIE30.

Kpome Toro, HaMu HcciIea0BaHbl CIIIaBbl IBTEKTUUECKUX COCTABOB, IPUTOTOBIICHHbBIE
Ha Oa3ze ®CA 11 u nmoaBepruyThix amopdu3zanun. MakcuMaibHas CKOPOCTh BBIJICICHUS BO-
nopoja 3aduxcuponana y criaa @CA 62 — 11,59- 103 M3/(KF‘C).

Takum 00Opa3oM, aMOp(hHO-KPUCTAIUIMYECKHE CIUIABBI YIOBIETBOPSIOT JIBYM OCHOB-
HbIM TpPeOOBAaHUAM, NPEABABISAEMbIM K peareHTaM B YCJIOBHUSX aBTOHOMHOI'O ITPOM3BO/CTBA
BOJIOPOJIa: HE OKUCIISITHCS IPU XPAHEHUHU U MPOSIBIIATH BBICOKYIO aKTHUBHOCTH C MOBBILLIEHUEM
temneparypsbl. CiieyeT OTMETHTb, YTO aMop(u3anus sBiseTcss HaudoJee IPOCTHIM U CaMbIM
JIETIEBBIM CIIOCOOOM aKTHUBAIMH CIIABOB.

ITockonbky (QeppocniaBHble MPOU3BOACTBA MPOAOJIKAIOT OCBaMBaTh HOBBIE THIIbI
(deppocIIaBoB U, B YaCTHOCTH, C JOOABKaMHM I1I€JI0YHO3EMENbHBIX METAJIOB TAKUX, KaK Kallb-
Ui, CTPOHLIME U Oapuii HAMM IPOBEPEHA UX XUMUYECKasi aKTUBHOCTb.

B HacTosee Bpems o pe3yibTaTaM NPOBEIACHHBIX HMCCIIEI0BaHUM pazpaboTaHa TeX-
HOJIOTHS MOJY4YEHHs BOJOPOAA U3 BOIBI C MCIIOJIB30BAHUEM >KEIE30KPEMHHUEBBIX CIUIABOB C
nobaBkamu Oapust (PC 75 bal, ®C 75 ba4 u ®C 90 ba4), a Taxke ¢ M00aBKON KallbIus
(OC 90) [10].

VYCTaHOBIEHO, YTO CKOPOCTh BBIAENIEHUS BOJOpPOJAAa M3 BOJBl 3THMMM CIUIaBaMU B
1,5...2 pa3a Bbiue, yem crmaBom @C 75. MakcumanbHasi CKOPOCTh YCTAHOBJIEHA IIPU B3au-
MozieiicTBIH ¢ Bomoit criaBa PC 75 bal — 8,97-10 7 m/(kr-c).

DKCcIepUMEHTHI TIOKa3aJIi, YTO OapHuil U KaJbIUi MPH B3aUMOACHCTBUM ¢ BOAOH 00pa-
3yeT JI0NOJHUTENbHYIO LIEIOUYHYIO CPENy, YTO MO3BOJISIET COKPATUTh PacXo/ €IKOro HaTpa Ha
15 %.

PaccMOTpeHHBIN CHIIMKOJIEBBIA METOJI IPUMEHSIOT ISl MOJYyYEHUs BOJOPOJa B aBTO-
HOMHBIX yCJIOBUSX. B yacTHOCTH, B MeTeoceTu O0nbIIMHCTBA cTpaH, Bkitoyass CHI', nucnons-
3yIOT OaiyioHHbIE peakTophl. [lepeBosl peakTOpHBIX YCTAaHOBOK Ha MpPEIaraeMyro TEXHOJIO-
THIO ¢ IpUMEHEeHHeM BMecTo cTanjaaptHoro cruiaBa @C 75 BbICOK0d(PPEKTUBHBIX aMOPQHO-
Kpuctaynmueckux criaaBoB @CA, moiydaeMbIX M3 HEOPraHMYECKOM 4acTH YIUid, a TaKxke
CIUIaBOB C Jo0aBKaMH Oapusi MO3BOJIIET COKPAaTHUTh MaTepHajbHBIE 3aTpaTbl Ha MOJyYEHHE
Bozoposaa Ha 15...20 %.

B nanbHedmumx ucciepoBaHUsX HEOOXOAMMO BBIACHUTH, KaK IMOBJIHSAIOT HAa aKTHB-
HOCTb CIJIABOB MUKPONPUMECH JPYTUX METaioB (Boib(dpam, BaHAAUN, MapraHel, Maraui u
T.J1.), OTAJIAIOIIUX PU BBIIIJIABKE CIUIABOB U3 YIIIEOTXO/I0B U HU3KOKAJIOPUITHOTO YTJIs.
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MOPIBHAJILHUI AHAJII3 3ACOFBIB
ABTOHOMHOI'O BUPOBHUIITBA BO/HIO

PosristHyTO TIepeBaru ¥ HEJOIKHA MPOIECY BUPOOHUIITBA BOJHIO €IEKTPOIIIZ0M BOJIU
Ta MPHU B3a€EMO/IIi BOJU 3 aFOMOKPEMHIEBUMU cIilaBaMu. HaBeneHo AOCHiHI AaHi MO XiMid-
HI aKTUBHOCTI JESIKWX CriiaBiB. [loka3aHo 3Ha4yHI mepeBard MpoIecy OJepKaHHS BOJHIO 3
BOJIM 32 JIOTIOMOTOIO CIUIaBIB, OJIEP)KYBAHUX 3 HEOPTAHIYHOI YACTHHH BYT1ITb.

Troshenkin B.A., Zipynnikov N.N., Troshenkin V.B.

THE COMPARATIVE ANALYSIS OF METHODS OF
AUTONOMOUS PRODUCTION OF HYDROGEN

Advantages and disadvantages of process of hydrogen manufacture by electrolyses of

waters and by reaction of water with aluminum-silicic alloys are considered. The skilled data
on chemical activity of some alloys are resulted. Significant advantages of process of hydro-
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gen reception from water with the help of the alloys received from an inorganic part of coal
are shown.
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