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Byrnenesi Hanomarepiaiu, 30kpema Byrienesi HaHOTpYOku (BHT), BusiBisitoTbCs nepcrieKTUBHUMH
copOeHTaMHu JJIs1 BOJHIO, COPUSIOUYM PO3BUTKY BOAHEBOi eHepreTuku [1]. JocmimkeHHs B o0macTi
azicopOIii BOJHIO Ha BYIJICHEBUX MaTepianiaXx Ma€ BEJIMKE 3HAUEHHs A PO3BUTKY UYUCTOI eHeprii
(REPowerEU), mo npuIIBUAMINTE HEpeXil A0 «3€leHO1» eHepreTHku. /o TOoro ’x, BUKOpPHCTaHHS
Bi/IXO/1iB PI3HOMAaHITHUX BUPOOHUIITB MOXE CTaTH BAXJIMBUM JDKEPEJIOM BYIJICIICBUX MaTepialliB JyIs
BupooHunTea BHT [2, 3].

Bucoka BapTicTh Ta AeiUUT BUKOMHHUX MajHB, y MEpUIy Yepry MPUPOAHOIO Tra3y, YTBOPEHHS
HIKIJIMBUX BUKHJIB 3MYIIYIOTh JIFOJCTBO IIYKAaTH aJbTEPHATUBHI BUIM CHUPOBUHH JJISi €HEPrETHKH,
XIMIYHOT TPOMHUCIIOBOCTI, BUPOOHHIITBA BOAHIO TOLIO. JI0 TakuX BUIIB CUPOBHMHHM HaJIeXaThb BIIXOAU
CLUIBCHKOT'O TOCIIOAAPCTBA, 1ePEeBOOOPOOHOT MPOMUCIOBOCTI, A€SKI MPOMUCIIOBI BiAxoau [4], B OKpeMHx
BUIIaJIKaX HU3bKOBAPTICHI BUKOIHI MMajanBa, Hanpukiaz, Topd. ['asudikaiiis anbTepHaTUBHUX MaJUB Ma€e
SK 1CTOTHI IepeBaru, Tak 1 HeJJOJIIKu.

AnbTepHaTUBHUM BMJIOM cHpoBUHU s orpuMaHHs BHT moxyTs cimyryBatu TBepai 1moOyTOBi
Bimxomu (TIIB), ockinbku BOHM MaroTh psAn nepeBar. [asudikamis takux TIIB sk: mkapamynu
COHAILITHUKOBOTO HACIHHS, AEPEBHI MEJETH, PUC, ITAIIMHUAN MOCI]I 1a€ HACTYITHUMN CKJIaJ TeHepaTOPHOTO
razy: CO — 12-30 %, H, — 10-25 %, CH4 — 0,05-5 %. Cknan 6anacry: N, — 35-55 %, CO, — 8-15 %, H,O
— 2-20 %. Ta3mdikaiis 3a3HAYEHUX MMAJTUB MA€ PsJl MO3UTHBHUX SIKOCTEH: MO MepIe, yCi OpraHivHi
CIOJYKH PO3UICTUTIOIOTHCS Ta ra3u@ikyoThCs BCEpEeIUH1 anaparty; 1o Apyre, a3 He MiCTUTh CMOJUCTHX
pedoBuH. [lo HemomikiB OiomaivBa 3 BIIXOIB MOXXHA BIJHECTH CKJIQJHY IMiJrOTOBKY: PO3JAUIbHE
30upaHHs, COPTYBaHHs, MOAPIOHEHHS, BUTOTOBJICHHS MeneT ado OpUKETIB, a TaKOXK 3MIHY CKIaay Ta
TETIOTBOPHOI 3/IaTHOCTI TeHEpaTOPHOTO T'a3y MpH 3MiHi nayimsa [5].

[[InsxomM miposizy MOXHa TaKOoX yTHJII3yBaTH IIMPOKHHA CHeKTp BiaxomiB [6, 7], mo Toro x
MPOIOHYETHCSI BUKOPUCTOBYBATU CMITTS 3 PI3HUX MarepiajiB, KOJM PO3IUIBHHI 30ip CMITTS HE €
KUTTE3IATHOIO ATbTEPHATUBOIO [7].

BHT 1 ByruyeneBi HaHOBOJIOKHA € HAMMONMYJSPHIIIUMHU LUIIHAPUYHUMU (OpMaMH BYTJIEIIO, SKi
BUKOPUCTOBYIOTBCSI B PI3HMX cdepax 3acTOCyBaHHS. 3aBASKH MOE€JHAHHIO CBOIX YHIKaJbHUX
BJIACTMBOCTEH (BHCOKOI MIIIHOCTI Ha PO3PUB, YYJOBHUX TEIUJIOBHX 1 €JNEKTPUYHUX BIIACTUBOCTEH Ta
BHCOKOTO CITIBBIJHOIICHHSI JOBKUHU JIO JllaMeTpa) BOHU € HAHOUIbII yHIBEpPCAJIbHUM MaTepiajioM JUIs
copOii BogHMO [8, 9].
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IcHye nocTaTHA KUTBKICTB JIITEPATYPHUX JIKEPET

11010 3BUYAaHHUX METOJIB KaTaTITUYHOTO MipOJIi3y 2
g orpumands BHT [10]. Ogaum 13 icTOTHHX 220V

OoOMEXEHb TPaTUIIHHOrO MIPOJi3y € HarpiBaHHS, TT

10 HE € Hi peHTa0eIbHUM, Hi EKOHOMIYHO BHUTiTHUM :LL X -

[9]. 3a mocnimkenusmu [9], 1 mipoi3y BiaXoAiB elelrloinlnlnleieinieis

P

MO’JKHA 3aCTOCOBYBAaTH KaTaji3aTOpu Ha OCHOBI
MEPEexXiIHUX METaliB Ha OKCUAHO-aJIIOMiIHIEBOMY @
Hocii (Fe/a-AlO3, Ni/y-Al,03, Ni/y-Al,O3) 3 |-°°°°°°°-°°°°-°°°l
BUKOpUCTaHHsAM  HarpiBanas 1npu  700-900 o 3
°C, HikeneBi Ta 3alli3HI Karaji3aTOpd Ha OCHOBI
kpemHezemy [10]. ABtopamu [9] moBemeHo, IO
KarajgizaTop Ha OCHOBI 3aji3a Ha OKCHIHO-
IIOMIHIEBOMY HOCIi € HalOuUThII e(pEeKTUBHUM 1
JemeBruM kataiizaropom. ABtopami [11, 12] Gyno
JOCHIIKEHO MO>KJTUBICTh BUKOPHUCTAHHS
KaramizatopiB  Ha ocHoBi 3amiza  (FeAlOy,
Fe/FeAl,O,) 3a texnomnoriero CBY st otpumanHst
BHT npu BHCOKOYaCTOTHOMY MipoJi3i
noJtioJiehiHiB.

[[fomo camMOoro TEXHOJOTIYHOTO  MPOLECY 1
orpumanss BHT, To niteparypHi AaHi cBiggaTh Mpo 3
BUKOPHUCTAHHA Pi3HUX KOHQITypalliil peakTopiB 1is
BUPOOHUIITBA BYTJICIICBUX HAHOTPYOOK 13 BiJIXO/IIB. /

Haiikpamym MeTogoM € [BOETallHa CHUCTEMa
peakTopiB, Je Ha TepIIoMy eTali Biaxoau
MIPOJI3yIOThCS B KOHTPOJIbOBAaHUX YMOBaX, a
OTpHMMaHi TIPOJIi3HI Ta3W IMOJAOThCA B JPYTUd CHa >
KEpOBaHMM KaTaIITUYHHIA pPEaKkTop, Ji€ BOHHU

MOXKYTb GyTH BUKOpUCTaHi st Bupoouurea BHT ~ Pue. 1. Texnonoriuna cxema HaﬁOPaTOPHQT
[13]. YCTaHOBKM Ui JIOCHIIDKEHHST  IIPOIECIB

.

220V

OTxe, METOI OaHOi poOOTH € aociipKeHHs — OACPIKaHHA BHT: 1 - reHepaTop
MOJJIMBOCTI OTPHMAaHHS HAHOYACTUHOK Byrjemto  KOHBEPTOBAHOIO rasy, 2 — ropu3OHTAJIbHA MiY 3
pU epepobIi TBEPAMX MOOYTOBHX BIiIXOMIB 3 KaraiizatopoM (Hepkapitoua ctanb X18H10T), 3
nojaibiiuM BuKopucTanHsM BHT mns copOmii ~ — IOTIMHAY BOJIOTH, 4 — OanoH 3 asorom, 5 —
Boauio. BHT orpumyBanuch 3 AepeBHUX TeENET, GaJIoH 3 BOJHEM
a30TOBMICHOI CMOJH, (eHONy, HapTOBOrO MEKY,

JYUNUHHSA KOokcy. st mocmimkenHs mponecis orpuMmanHs BHT BuxopucroByBanace jgaGopaTtopHa
yYCTaHOBKa, CXeMY SIKOi IPEJICTaBIeHO Ha puc. 1.

KonBepcis reHepaTOpHOro razy npoBOAMJIach B pEakTOPI KaTaliTHYHOI KOHBepcli 1 3 KaTanizaTopoM
I'MAII-3-6H. OTpumaHuii KOHBEpTOBAaHUI TIa3 NPOXOJUB dYepe3 By30J OUMIIEHHS 1 MOCTyHaB J0
TOPU30HTAJIBHOI Teui 2, B peakiiiiHy 30HY sKoi OyB 3aBaHTa)XEHUI KaTani3aTop 3 HepxkaBitouoi craii
X18HI10T. Bonens 5 BUKOHYe (QyHKIIIIO aKTUBAaTOpa METAJIEBOT0 KaTajli3aTopa, Ha SKOMY BiJIOyBaBCs
pict BHT. Pesynberatu nocnimxens copOuii Ta necopOuii BoaHio Ha otpumanux BHT naBeneni y Tabmumi 1.

Sk BuAHO, Haikpamii copOuiiiHi BiaactuBocti Mae BHT, oTpumanuii 3 reHepaTopHOro rasy Inpu
nipostizi gepeBHUX mneseT. [IpuuoMy Juist 3pasKy, OTPUMAaHOIO 3 JIEPEBHMX I€JeT, HaiBHIa MUTOMA
emuicTs cknanana 21,9 em*(H,)/r mpu 300 °C. Iporte immi 3pasku BHT Bigpi3HMIOTHECS GiTbII MIBUAKAM
JOCSITHEHHSIM Pe3y/bTaTy IpU cOpOLil BOAHIO.
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Ta6amus 1. [Tokaznuku copOI1ii-necopOiii BOAHIO, 0JiepkKaHi B TPOLEC] eKCIIEPUMEHTY 10 €(PeKTUBHOCTI
BUKOPHUCTAHHS HAHOTPYOOK JUIst COpOIIiT BOJIHIO

V(Hz)/m
Moxoxxenns 3pazky BHT m,r P> 3 Hac, V(H§)' npu 300 °C,

r/cM roj cM en/r

JlepeBHi neneru 4516 0,113 5 99,0 21,9
A30TBMICHA cMOJIa 9,824 0,246 4 78,0 7,9
®denon 7,075 0,177 2 55,0 7,7
HadroBmii mex 8,469 0,212 15 57,0 6,7
JlymnunHs KoKoCy 11,182 0,280 2 86,0 1,7

BoueBunp, BukopucranHs TIIB s orpumanns BHT € nocuTh NEepCHEKTHMBHUM MUISAXOM IS
OTPUMAaHHs MaTepiajiB 3 METOIO 30epiraHHs BOAHIO.
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