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BbIBOP HANPABJIEHUH CHUKEHUA DMUCCHU YIJIEKUCJIOIO I'ASA

iﬁf Borcoykun C.I1.
' Asmomobunsno-oopocusiii uncmumym I'BY3 «[lonHTY », I'opnoexa, Ykpauna

PaccMOTpEHBI  OCHOBHBIE [TyTH CHIDKEHHA 3SMMCCHM MAPHUKOBBIX rasos. Mcnonssosanue TexHoNnorui
| YNaBAMBAHMA JMOKCHAA YIJIEPOJA, €ro TPAHCIIOPTUPOBKH U 3aXOPOHEHHS NPUBOJHT K CYLIECTBEHHOMY [OBBILICHHIO
~ CTOMMOCTHM JIeKTPO3HEprid. [TepCreKTHBHBLIMU HANPABICHUAMH JUIA  CHHIKCHHA 3MUCCUH  JIBYOKHMCH yrjiepoja
. MBIMIOTCH NpUMEHeHHe BO30OHOBIAEMBIX IHEPropecypcos U Gosiee 3 ek TUBHBIX TEXHONOr Uil reHEPALIMM TENIOBO 1
~ OJIEKTPHHECKOH IHEPTHH.

~ KOTENBHBIX) M MEXAHHYECKOT SHEPrHH (B Pa3IMYHOTO poja ABMKYMXcs cpeicrsax). o onenkam
bl:cnepTOB npeanoiaraercs, 4rto B Omakaiimue 20 ner npousodjeT yasoeHue norpedieHus
%Hepn«m. ITpu stom Gonee 50% BrIpaboTKH 3HEprud Oyjaer 00ecreveHo 3a CYET MCKONMAEMBIX
 HCTOYHHMKOB SHEPIrUK.
' AHanu3 MHPOBOrO MOTPEGICHUs YHEPIOPECYPCOB 1pu 00pabOTKE CTATUCTUYECKNX JAHHBIX
Kazaj, 4YTO MMEET MECTO HSKCIHOHEHIHAIBHBIH POCT YHCICHHOCTH HaceleHus 3eMiiu,
NoTPedJICHHBIX  JHEPropecypcoB U YJENILHOrO
70 auepronorpednenus (puc. 1).
o B HayYHbIX 1y GIIMKaIHsX, B
B 3 /‘; MEPUOMUECKOI neyaru [POCIECKUBAETCA
R 40 4 (/ TEHJICHIIUS — CJIMHCTBEHHBLIM  AlIbTEPHATHBHBIM
SHEPrOHOCUTEIIEM JUL YKPauHbl ABJIAETCA Yrolb.
/' Oanako  oObembl  A00bIMM  YrAA  TOCTENEHHO
cuikatores.  [lo  cymecTBylOmIMM  OLEHKaM
1 “ . 3aracoB  yriil  NPOMBINUIEHHOH — KaTeropuu B
/ 3N Vkpaune xsarur Ha 250-300 ner. YroOwt ero
24 / JIOOBITE  HEOOXOJIUMBI  UHBECTHIIMA M HOBBIC
texuoyoruu, tak kak 80 % obopyaoanus TOK
3 — ' dusuueckn W MOpaLHO ycrapenu. Y JAelbHble
Z 7 7 3arpatel dHEpropecypcos Ha Jjo0biy 1 TOHHBI
/ yriasi BecbMa CYUIECTBEHHBI M COCTaBJLAIOT!
f / TernoBoit 3Heprun 89 Mkan, 3neKTpodHEprun —
¢ 125 kBtu. Kpome sroro na oboramenue 1 t. yris
¥ 3 L pacxoayercs 10,3 kBru sanekrposneprum.
j / CHOXHOCTh  TIONOMXKEHUST  UCTIONIL30BAHUS
(s JHepropecypcoB  ycyrybsnserca  TeM,  4TO
/ NPOU3BOJACTBO  JJIEKTPUYECKONH  JHEpPruM  Ha
/ TEMIOBBIX IEKTPOCTAHUUAX OCYUIECTBIAETCH C
/ ouskum  KIIJ.  [lpumepno  2/3  aneprum,
It 191?0! R - n noJIy4aeMoi npu CHRHIaHuK TOIUIMBA
: pacceuBaeTcs B OKpYKarouiei cpeje.

Puc. 1. U3Menenue YMcIeHHocT HaceaeHus 3eMiun, noTpebieHus YHEPropecypeos u

YACIHBHOrO SHEPronoTpeOICHuU:

1 — napojonaceneHue, MIpI. Yenosek - 107 ';

2 — yaenbHOe 3HepromnoTpedyieHte, T. y. T 10"/ uen;
3 — norpebnenne TOP mupa. T.y. T.)
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Y ienbubtii pacxo tommsa n KI1JL resepanmn ces3anbl npocToii 3aBUCHMOCTBIO!

0,123
n

Takum 06paszoMm, npu KajlopuitHocTH HepreThieckoro yris 4500 kkaj/kr (18,8 MJLx/kr)
yENLHBIA pacxo/1 peanbhoro Tormmsa cocrasisier 0,580 kr/kBTou. Pacxo/ipl TOIIMBA U BbIOPOCHI
B OKPY>KAIOUIyIO cpejy BecbMa Oonblime. YMECTHO OTMETHTh, YTO HH OJMH M3 OTCHCCTBCHHBIX
amepro6okoB He 060py10BaH YCTPOICTBAMM JUlsi OMMCTKH Ia30B OT OKCHJIOB CEphl M a30Ta. Ilpu
MCTIONB30BAHMM Ul TEHEPallisi  PACTUTE/ILHOTO ChIPbsl, HaNpUMEp, NPECCOBAHHOH  COJIOMbI
yJIE/IbHbIC pacxobl cocTaisior 0,7 kr/kBriy,

CnoXHOCTh 3aj1a4, CTOALIMX Tepe]i DKOHOMHKOH YKpauHbl COCTOMT B TOM, 4TO BCC HallH
OTpaciy NPOM3BOJICTBA PECYPCO- M IHEProeMKH. Jlisi co3anmns 0/IHOro aojuiapa BBII B Ykpaune
nenonb3yercs okoJio | T ceipbs, a B CLIA — 3 knjorpamma.

CHKMTanme OrpoMHOTO KOJIMUECTBA MCKOTIAEMBIX TOILIMB NIPHBOMT K BRIOpOCY B armocepy
TAKOTO KOJIMUECTBA YITICKHCIIOTO 1433, KOTOPOE YKe HE aCCHMIIMPYETCs B mpouecce (poTocunresa.
D10 NPUBOJMT K TyOMTENLHOMY H3MCHCHMIO KJIMMarta  IUIaHCTBI. Atmocdepa nnaHeThi
IEPErPeBACTCs, YTO YIKE NPOCHCKHBACTCS HA BCEX KOHTHHEHTAX. VYBEIMYMBACTCA KONHYCCTBO
yparanon TopHa/10. Kax/ptii roji craHoBUTCA Temiee npeapaymero. Bosnukaer HEOOXO0AMMOCTh
noMcKa NyTeil cokpauienns BIOPOCOB OCHOBHOTO KOMIOHEHTA, 00YClIaB/IMBaAIOLICTO NAPHUKOBBIH
ekt — yriuekucnoro rasa.

ClelyeT OTMETHTh, YTO KPOME YIVIEKMCIOr0 ra3a NapHukoBblii S(¢ekT obycnonien
HAJMUMEM B atMoc(epe LENnoro psajaa Apyrux ra3oB. BimsiHHME OTACNBHBIX Ta30B Ha CO3/1aHMC
yka3aHHoro (gyekra ONEHUTH JOCTATOMHO CIOXKHO, NOCKOJILKY MX JCHCTBHE HE UIMTHBHO. Tak,
110715 JIEACTBAS NApoB BOAbL cocTapiseT ot 36 10 70 %, yriekucioro rasa ot 9 no 26 %, merana ot
4 10 9% w o3ona or 3 10 7 %. Ilpy 5TOM BEpXHss IpaHMIA COOTBETCTBYCT JCHCTBHMIO TOJILKO
JIAHHOTO Ta3a HIKHAA — KOT/Ia IPUCYTCTBYET cMech rasos [1,2].

M3 npMBCACHHBIX [AHHBIX CICAYCT MHTCPECHBIH BBIBOL  YBEIHUCHHC BLIPabOTKN

9ICKTPOIHEPrMH HA ATOMHBIX CTAHIMAX, C OJIHOH CTOPOHBI, MCKIIHOMACT IMHCCHIO YIIICKHCIIOro
rasa, a ¢ JAPYroii CTOPOHBI, YBEJIMYMBACT MUCCHIO NapoB BOJbI. ITO 00YCIOBICHO MEHLIINM
tepmuycckuM K11/ aromupix sneproGiokos. OQHaKoO NPEBbINICHAC SMUCCHA 11ApOB BOJBI H
00yCIIORNCHHOE ITHM YBEIMYEHHE NAPHAUKOBOTO S((eKTa BCE KE MCHBUIC BIMSHMSA IMHCCHH
YINEKHCIOr0 1232 JUlS TPAAMIMOHHBIX TCIUIOBBIX JICKTPOCTaHUMiA. IT0 00YyC/IOBICHO TEM, HTO
BpEMS OKM3HH» JIBYOKHCH yriicpoaa B atmoc(epe cocragier 130 et a napos Bo/ibl HECKOJILKO
JIHEN WJIM HEJICTD.
] Bansuue pasivuHbIX  Ta3’0B  HA MAPHMKOBBLIA  O(@ekT CyMIECTBEHHO OTIMYACTCH.
BeeMUpHBIiE MECTHTYT PECYPCOB NIPUBOJIT JIAHHBIC 110 KO (HIMEHTaM BIMAHNA Ha HAPHUKOBBIN
addexr. OHN yUUTBIBAIOT CTENEHL BPEAHOTO BIMAHMSA Ta3’0B, KaK COOTHOLICHHC IKBHBAJICHTHOM
maccel CO; k macce nannoro raza. Ilpu sTom oOwee BIMAHWE OLCHHMBACTCA M0 CyMME
NpoM3BECHHIl MAacchl BLIGPOCA HAa COOTBETCTBYIOLIMIA IIEPEBO/HOM kod(ppuiment. Tak, nanpumep
IMHCCHS OJIHOTO KWIOrpamMMa rekcadropujia cepbl SKBHBAJIEHTHA HMUCCHH 23,9 TOHH JIBYOKHCH
yriepoza (cM. Tabn. 1),

B crpanax CHI' OCHOBHBIM HCTOYHHMKOM BBIOPOCOB JIBYyOKHCH YIJICPOJIa ABIAIOTCS
TerioBbic AekTpocranimn. Tlpeanonaraerca, yro k 2020 roay sMuccHs JIByOKHCH yricpoja Ha
TAC Ykpannul cocraBut npumepro 79 mum. Tonn. B crpanax Eporneiickoro coiosa SMHCCHA
NAPHUKOBBIX TA30B B HACTOAIIEE BPEMsl COCTABIIACT OKOJIO IBYX MAJUIMAP/IOB TOHH. Jlonsa YKpauHbl
OT 9TOrO TI0KA3aTEelIs B HACTOAIIEE BpeMsi cocTasiset 22,4 npouenta [4].

' b= , k2 y.m./ kBm-uy

TaGu. 1. IlpuBeacHHbIC KOO(P(UIMEHTH IMICCHN TIAPHUKOBBIX ra3’oB

Tun napHuKoBOIo rasa ARaps Meran 3akuch azora ®rop uxop | Fexcagropma
yriepoja YIIeBOAOPO cephl

Koapdnumenr . 1.0 21 310 1300 23900

Hi NAPHUKOBBIIT Y pexT
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~ llenmecoo6pa3Ho ONEHUTh BIMAHHE PA3IHYHBIX BHJAOB TOIUIMBA HA DIMHCCHIO JIBYOKHCH
jaa. B tabn. 2 npusesieHsl ycpeAHEHHBIE JaHHbIE 10 Beanyuie smuccun CO; npu oxuranuu
HUHBIX BUJIOB TOIUIMBA.
- B coBpemeHHBIX yCNOBMSX CYIIECTBYET TPU HANPABICHUS CHIXKEHUS BHIOPOCOB
KHCIIOr0 rasa Mpd HWCHOJIL30BaHMM Yrias B Kavecrse Tommsa. Ilepsoe HanpasieHue —
JBapurenbHan  rasupukanus  yrna ¢ yganennem CO; u3  npoAyKTOB  rasuUKaiuu.
[ CCKHMIl ra3, nmomyvaemelii B mnpouecce razu()Mkaiuu, COCTOMT B OCHOBHOM H3 OKHCH
eposa, CO u BojlOpoja. B mpouecce OUMCTKM CUHTETUMECKOrO rasza B ckpyO0epax u3 Hero
@ngercs CO,, KOTOpBIH 3aTeM 3a CYET CXKATHA [EPEBOJAMTCS B IKHAKOE COCTOSHHE M
aBiseTca Ha 3axopouenue. [Tponecc 0CHOBaH Ha BHYTPULIMKIIOBO# razudukaumu.
Bropoe Hanpasienue — cxuranue TBEpJOro TOIUIMBA B CPEAE MMOYTH HYUCTOrO KMCIOPOJA.
OBBIC Ta3bl B 3TOM CIIy9ae COCTOAT B OCHOBHOM M3 CO; M MapoB BOJBI U NPAKTHUECKU HE
epxkar coejuuenuii  asora. [Ipn OTOM JILIMOBBIE Ta3Bl  YACTHUHO HANPABIAIOTCA  HA
Apy im0, [Tocne oxnaxaeHus ra3oR 1 KOHJACHCAIIMH MTAPOB BOJIBI B JILIMOBKIX I'a3ax 0CTacTes
eckd ToNbKO CO,. JTa TEXHOJNOrHA II0KAa HE MCHOJB3YETCHS Ha KPYHHOMACHITAGHLIX
TAHOBKAX B JHEPICTUKE, OJHAKO YXKE NPUMEHAETCA B JIPYIHX OTPACHAX HPOMLIILICHIOCTH.
CUMYHICCTBOM 9TOM TEXHOJNIOTHH ABIAETCA 3HAYUTENLHOE cHIDKenue oGmel Maceu nubpocon,
YEHHE BBICOKOKOHIIEHTPUPOBAHHOIO notoka CO;. HeaoctarkoM smmsercn 10, 410 ioayenme
TOro KMcinopoaa rpedyer 6oJIbIMX 3aTpaT IHEPIUu.
[To Tperbemy Hanpasinenuio CO; yaaIsior w3 JLIMOBLIX  FIION € HOHOMIORAHHEM
0poB XUMH4ECKHX copbenrtos. [Tocne warpesa copGenra npoMexoans yammenue Oy
HOBJIEHUE TOTJIOTHTENBHON  criocoOHocTH  copOenta,  JIOCTOMICTIOM 31010 HpOIHecel
JIAETCA TO, YTO COPOUHOHHAS OYUCTKA JILIMOBBLIX TASOB SWINCTCH HOMHOCTIIO OTpatoraiioi
Hojorueii. HepocrarkoM ssigercs 1o, 410 060PYAOBANNE SAHMMACT MUIOIO MECTH, I CHiH ©
€ro CI0XKHO HHTErPUPOBATE B CYHICCTBYIONME CHCTEMBE renepatm sneprun. Kpome vroro
PUMEHEHHE ATOH TEXHONOTHH CBA3AHO C BBICOKMMH IKCILTYATAUMOHHBIMU PACXO/IAMH 10 1000
(1300 xom) Ha pacxXos JABIMOBHIX Ta3oB | muH M'/uac (PUMEPHO HA OJMH HHEPreTHICCKuil
K 300 MBr). I[pn 9tom yaensnbie 3arparsl Ha yiaasausanue | T CO; OneHMBAIOTCH HPUMEPHO 1
) eBpo (41 gon). Ilpeanonaraercs, yro k 2030 r. 91oT nokasarens cuusures jo 20 espo/r
27 mon/t).

Tabn. 2. Vaensnas smuccus CO; Npu CKUTAHHH PA3JIMYHBIX BUJIOB TOILIUBA

Pk o Easnuna Koy puupent
H3IMEpeHHns IMHCCHH

l_AmpauuT /M Jx 98-180
| Bypsiii yrons r/M/Jlxk 90-95

! /M ]k 50-55

| Hpuponumiii ras v 102

| ABHALMOHHEI DEeH3UH Kr/J o B

| JuzensHoe Tormso (Ne 1, 2) K/ 2,65
L bensun Kr/ 232

| Tormso mis PEeaKTHUBHLIX ABUraTenei Kr/n 2,49

| Masyr (Ne 5, 6) Kr/11 3,08

| Iponau KIr/Jt 151

B cootsercTBUM ¢ NPpUOIMIKEHHBIMH ONIEHKAMH JKCHEPTOB rN00aNbHbIE «XPAHUAMLIAY» JUIA

aukn CO> cocrasmsitor or 100000 po 200000 mapa tonu. [lo manubiM skcneprop @OPI

PONIOrHeckue (JOpMaluM, BKITIOUAs BHIPAOOTAHHBIE MECTOPOXAECHUS TIPUPOHOTO raza U HedTH,

foryt oGecnieunts 3axoponcuue CO,, npousseacuuoro 3a 40-130 jer sKciulyaTaumu TCIIOBbIX

nekrpoctanimii [1]. B Vkpaune rtakue reojoruueckue (opMaiuu, KOTOpbie MOryT OBITH

M10J1b30BaHbl Ui 3axopoHenus CO,, pacnionokenbl B 3anagaHoii Ykpaune, XapbKOBCKOH H
0ITaBCKOI o0nacTsx.
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Crneayer OTMETHTD, YTO B HACTOSAIIEE BPEMSI MHOTME M3 OTHX «XPAHWIALL) HCHOIL3YIOTCA
kak OyepHbic €MKOCTH HakoiuicHus npupojHoro rasza. Takum o0pasom, CylECTBYCT
KOHKYPEHTHOE MCIIOJIL30BAHNE ITHX eMKOCTE. MOXKHO OTMETHTD TaKKe nonoxurenbhblii agdekr
OT 3aKAYKH, COCTOAIMII B TOM, YTO HTO YBEIMYMBAET JCOMT CYHIECTBYIONMX HE(PTCHOCHBIX
CKBaXHH.

Pucku, koTopsie csazanbl ¢ 3axoporchnem CO; B reonornyecknx GopMaLmsix, BKIIOYAIOT
BO3MOXKHBIC YTCUKH M IPSIMOE HECONAronpHATHOEC BIMAHME HA OKPYXKAIONIYI0 CPEay, COCTOANMC B
BO3ICHCTBAN Ha KJIMMAT, HaHecenun yiep6a nepconainy u oGopyosanmio. Kak 610 0TMEYEHO B
[4], 3akauka CO; co3macT ONACHOCTH oOpa3oBauus  BOAHOYIJICKHCIIOTHBIX cMmecel ¢
BO3HMKHOBEHHMEM YrOJILHOM KUCHOTHL. Tlocnensas MOXET PacTBOPHTHL BCKPBLINIHBIC TIOPOIHBIC
o6pasoBanms, IPUBECTH K HAPYIIEHHIO X CIUIOIIHOCTH U BbI3BATh KAK HEKOHTPOJIMPYCMBIE yTCHKH
CO», TaK ¥ HApy1ICHUE 3EMHOM IOBCPXHOCTH.

B moGom cnyuae npumeHenne cucrem ynasinuBanus CO; Ha TEIIOBBIX JJIEKTPOCTAHIMAX
CBA3AHO CO  CHIDKeHHEM  H((EKTHBHOCTM TEHEPAUMH DJHEPrMM M C  HEOOXOAMMOCTHIO
JOTIOJHATEIILHBIX KANNTanbueIX Broxkennii. Tpumencnne na TOC Gonee BHICOKMX 1TapaMeTpoB
napa (naBnenue, TEMTcpatypa), KOMOWHMPOBAHHBIX LHMKJIOB ICHCPALH SHEPIUH  TNO3BOJACT
YaCTHYHO WIH MOJHOCTLIO KOMIICHCHPOBATH 110TEPH IKOHOMHUYHOCTH NPH MCIOJIB30BAHHH CHCTCM
ouncrku rasos. Ilepeocnamenue cymecrsyiomeii TOC mommocreio 800 MBr CHUCTEMOM OYHCTKH
rasos TpeOyeT JONONHUTEILHBIX KanuTanbubix Bioxeuuii B 300-400 MuIMOHOB CBPO (404-539
MJIH JIOJUIAPOB), T.€. yBEIMYCHIS KaNNTAILHBIX BJIOXKEHNI nouTH B 1.5 pasa .

JIOTOJIHUTENBLHBIE  3aTPATH  BKIIOYAIOT: OYMCTKY JIBIMOBBIX TasoB OT JIMOKCHJIa CCpBI,
3aX0JIMKMBAHNE JHLIMOBBIX razoB, aGcopbumio CO,, Temoobmennoe 0GopypoBanue, AecopoIo
CO; n ee cxaThe JYIst OKIDKEHNS 1IEPEJT TPAHCTIOPTOM.

1o cpaBHEHHIO C IPYTUMH BELECTBAMU, KOTOPLIC TPAHCIIOPTHPYIOTCA 110 TpyOonpoBoaam,
Hanpumep, He(ThIO, NIPUPOJHBIM Ta30M M BOJOH, YIJICKHCIOTa BEJICT ceOa HeoObIYHO BCIIEACTBHC
TOTO, 4TO TPOiHAZ TouKa B CHCTeMe pasHoBechs (a3 pacronoxkesa B oGnacti OnM3KOH K
Temneparype okpyxatomeii cpeapl. Takum oOpa3om, npu HEOONbIINX W3MCHEHHSAX JABICHHS H
TEMIIEPATYPhl TPOMCXO/IAIT CYIIECTBCHHBIC H3MEHEHNs (PH3HUCCKHUX CBOWCTB (TIEPEXO/L B APYTryIo
(asy. usmenenne moTHocTH, okumaemoctu). Ha puc. 2 npusejcHa auarpamma paBHOBecHii (a3
YroJNbHO# KMCIIOTBI [IPH PA3HBIX TEMIIEpPATypax, KOTopas HOATBEPAKAACT yKa3aHHBIC NOKA3ATCIH.

[1p1 TPAHCTIOPTHPOBKE YFIEKMCIOTH Ha JIAILHAE PACCTOAHMA (HECKOJILKO COT KHJIOMETPOB)
BCJIC/ICTBUE M3MEHCHHH BHCUIHMX YC/IOBMI BO3HMKAET BO3MOXKHOCTh 00pa3’oBanns MHOro(asHbix
NOTOKOB. DJTO 3aTPyJHAET KaK TPAaHCHOPT, TaKk M M3MCPCHHC Pacxo/loB TOTOKOB, TaK Kak
PACXOAOMEPHI MOTYT H3MEPATH TOJILKO 0AHO(a3HbLIA NOTOK.

HanGonee npe/iouTHTENbHBIM JUIS CHUXKCHHMSI HMHCCHM JIBYOKHCH YIJICpO/a ABIACTCH
MPOKOE MCTIONB30BaHUe OMOMACCHI JUls TEHEPAalnH  JICKTPHUCCKOH OHEPruH, TCIUIOTHI M
npurotoBieHns GHOrasa, €ro MCNOJIL30BaHUs B JBUraTe/isiX BHYTPCHHErO Cropanus n ObITOBBIX
ycnosusx [5]. B nacrosimee BpemMsi B AHIIIMH U CKaHIMHABCKHX CTpaHax Oromacca y»e HIMPOKO
MCHIOJIB3YCTCS Ha KOTEJILHBIX YCTAHOBKAX TEIUIOBBIX 3JICKTPOCTAHIMH. Hauatbl paborel 1o
IPUMEHCHNIO JIPEBECHBIX OTXO/J0B HA KOTC/IBHBIX yCTaHOBKax H B Poccniickoit deacpaunn. B
Anrimu OHomacca (CojiomMa, OTXO/Ibl JIPEBECHHBI M 11P.) NPUMEHAIOTCA B KOTCIILHBIX yCTaHOBKaX
1P COBMECTHOM CXKHIaHHH C NbUICBH/IHBIM YIJIEM.

[loTennman npou3soAcTBa Guomaccel B YKpauHe 10 PasjiMyHbBIM KyJIbTypaMm [PHBCIACH B
tabn. 3. Tlpu TrpamMOTHOM BEJEHMM JICCHOTO XO3SHCTBA JIPCBCCHHA MOXCT obecrneynThb
IHEProcHa(KEHUE HEKOTOPBIX PErHOHOB Y KpaHHbL.

OnuuM M3 JIOCTYNIHBIX PECYPCOB  SIBJISETCA  COJIOMA, KOTOpas OTIMYAcTCs  Maloi
BIArOEMKOCTBIO M MOXET ObITh BOBJICYEHA B TPOM3BOJICTBO SHEPruM mocie eé apolbncHus u
ta6nernsamn. CTOMMOCThL HTOTO TPOJYKTA NPH Pa3sHOii cxeme yOOpKH ypoas COCTaBISET OT 55
1o 70 rpu/T.

IlepcneKTHBHBIM JHEPrOHOCHTENIEM BO MHOTHX paioHax ABISCTCH TOHOJL H Bep00J103.
BripammBanue TOMoJisi Oy THO PEIIAET HKOJOTHYECKYI0 1poGeMy. OH 0MHIIACT BO3/yX OT NbUIH
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i paaa TokcuHoB. CooOmaercs, uTO 3a roj OJHO pacrTeHHe MOXKET BeipacTd Ha 15-20 MM B
Mamerpe M 2,5-3,5 Mmerpa BbicoTOil. MexaHusupoBaHHas «yGopka» Tonojeil Moxer ObiTh
OCYIIECTBIICHA C MCIOJIL30BAHUEM YCTAHOBOK PA3MELIEHHBIX HA TPAKTOPAX ¢ 0TOOPOM MOLLHOCTH.

100060
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Puc. 2. da3zosas quarpaMma pasHoBECHi YrieKHCTOTHI B 3aBUCUMOCTH OT
TEMIIEPATYPhl U JABJICHUA

Ta6un. 3. [Morennman npousBoacTBa Guomaccel B Ykpaune

Ofiiaee ‘ Koanuecrso | Dueprernueckmii
Bug Banosoit | Kospdu- Koapdu- e ol GioMacesl, | moTeHmuai Huo-
fuoMaccsr / HHEeHT 6 Bl JOCTYIHOE MAacchbl, A0CTYI-
cop, HHEHT 4eCTBO i
M3HIIKOB TG S Jlocryn- ik M/x/kr | juis nosyde- | woil auost moay-
fHoMacchl j HOCTH ; HMSI JHEPIMH | Y9eHHST YHEPIHM,
MUIH. T
Y | mum. T muH. T HD
3nakoseie
KYJIBTYpPBI / 28,53 1,0 0,85 2425 152 20 4,85 1,82
cosioMa
opysana | g, 1.2 0.7 4,49 137 | s0 | 224 0,74
| 3epuo / crebnu
| Caxapuan
| cBekna / 6orea, 17,66 0,4 04 2.83 13,7 50 141 0,46
 KMBIX
2,31 - 0,7 5,97 137 50 2,99 0,97
| oTX0AB 54 0,84 0,9 4,1 9.0 71 291 0,62
| ZApeBecHHBI
739 - 0,62 4,58 15,0 100 458 1,64
Bceero 44,46 18,98 6,25

Oymoii u3 nauGoiiee NEPCIEKTUBHBIX KYJIBTYP ABISETCS MUCKAHTYC — CIIOHOBAs Tpasa.
DABHCHUE DHEPreTHYECKUX MMOKA3aTeNeH 3TON KyJILTYpPbl C JAPYFUMH, [IPUBEJICHHBIC B Tabn. 4,
JKA3BIBACT, YTO C HEl MOXET KOHKYpPUpPOBaTh TOJNbLKO MBa. OJHAKO GONBIIAA  CIOKHOCTD
| BaHUS U «yOOPKH» IHEPrETHIECKOr0 YPOXKas MBBI YKa3bIBAIOT HA TO, YTO APYIHE KYJIBTYPhI
PAKTHYCCKH HEKOHKYPEHTOCHOCOOHBI 110 CPaBHEHMIO CO CIIOHOBOI TpaBoii. CioHoBas Tpasa
JISIETCSE MHOTOJIETHUM pacreHusM U TpeOyeT BO3/AC/HBIBAHUA NMOYBBI OJIMH pa3 B 4 roja. [Tpu eé
AUBAHMK  pemiacrces  npobiieMa ¢ SMHCCHEH  YRJIGKMCIIONO  rasa M yJaydiaercs
A3HO00pa3He B 30HE BHIPAIMBAHUS ITOI KYNBTYpbl. Y ICIbHBIE 3aTPATHI M BBIXOJL JHEPrUU 1IPH
IPANIMBAHHUM SHEPrETHYECKUX KYJIBTYD MOKa3ansl B Tabn. 4.

27



LCOI-Reviews, No. 11, 2012

BaOXHBIM HANPABICHAEM CHHXKEHMS YMMCCHH IAPHAKOBBIX Ta30B SBIACICA yMCHBLLICHHC
norpeOnennst  sHepropecypeos.  DQPEKTHBHEIMH  MCTO/AMM  CHIDKCHH norpedieHus
IHEPropecypcon SABJSIOTCS NPUMEHCHHE KOTCHEPAIMHU, aKKyMYJIMPOBaHuA TCIUIA 1 NCTIOJIL30BAHNC
TEIUIOBBIX HACOCOB.

TaGn. 4. CpaBHenue HHEPICTHYCCKHX 110KA3aTeIICHi CIOHOBOH TPaBhl C /Ip. Ky/ILTypamMu

IoTpefiicHne YJHEPrUA HA Buixo/ JHEPIrHH — ?
KyasTypa npoussouc'mu % "3': M/ lx/ra B, Mﬂ:?c i Coornomenne BI/I1I
CrnonoBas Tpasa 9,224 300,0 323
HBa 6,003 180.,0 30,0
[Tmenuua 21.46 189,34 8,8
Panc 19,39 72,0 38

Korenepalus — 5T0 COBMECTHOE KOMOMHMPOBAHHOC NPOH3BOJACTBO SJICKTPOOHCPrHM H
terna. CMBICH KOFEHEpauuu B TOM, YTO TIPH NPAMO# BLIPAGOTKE HIICKTPUUECKOH HIHEPruei,
€03/12€TCS BO3MOKHOCTh YTHIM3UPOBATh NONYyTHOE Temio. I1py nNpuMEHCHAN KOrCHEPaMOHHOTO
criocofGa NPOM3BOJCTBA TEIIA M JICKTPOIHEPTAH IKOHOMHUTCH OKOJIO 40 % Tormmea. Bripaxas
JEHEKHLIMH  CPE/ICTBAMM, TONYYACTCA, YTO MOTPEOMTENh 33 TAKOE KC KONMHCCTBO SHCPIHH
sarnatiT b 60 % ero CToHMoCTH.

Temno M IEKTPOIHEprus  BhipabaTpiBalOTCA B HENOCPEACTBEHHOH  OnM30cTH  MX
noTpeneHns, NpH ITOM OTHAAIOT KAk 3aTPaThl HA PAaclpEACNCHHE SHCPIHA, Tak H NOTEPH TPH
marucTpanbHoii nepeaavue sueprun. Temwio, Bo3hMKalowmiee B KOTEHEePaIMOHHOI  YCTaHOBKE,
MCTIONB3YETCs U1 OTOIUICHMS OOBEKTOB, NPH TOArOTOBKE ropayeii BoJibl WM Ul TIOTYUEHHA
TEXHOJOrMUccKoro Temia. Tak kak npM NpHMCHEHHH KOr¢HEpaunoHHOToO cnocoba 1pou3BOACTBA
Tela M HNEKTpodHepruu okoHomutes 40 % TomMBa, TO M Ha CTOJBKO 3KC CHWKACTCH, ©
YKOJIOTHYECKOI TOUKH 3PEHUS, 3arPA3HEHNE OKPYKAIOIICH CPC/Ibl.

JneprocHalKeHne OT KOreHepaTopHOii  yCTaHOBKM  TO3BOJBICT CHU3HThL  COKETOAHDLIC
PACX0/ibl HA MICKTPO- M TEIIOCHADKCHHUE 1O CPABHCHMIO C 9HEProcHalKEHHEM OT HIHEPrOCHCTCM
npumepro Ha 100 $ 3a xaxpit KB HOMHHANLHO# 3MIEKTPHUECKO MOLIHOCTH KOTEHEpaTopHOH
JNIEKTPOCTAHLMH, B TOM ClIyuae, KOI/la KoreHeparopHas ycTaHoBKa paGortaer B 0a30BOM PEXHUME
renepann dnepran (npu 100 % narpyske KPYTJI0I0/IM4HO).

AKKYMYJIMpOBaHHC TeIia 0COOEHHO BHIFOJHO NPH YCTAaHOBKE 3-X YPOBHEBBIX CUETYHKOB
HNEKTPOIHEPIUN NIPH KOTOPBIX MOKHO NOTPEOIISsTH BHENNKOBYIO SHEPIHIO NO LCHE MOYTH B 3 pasa
MenbIyio 6a3oBoro Tapua. AKKyMyJIHPOBAHHE TENUIA MO3BOJIACT. TIOBLICATH TEIJI0y CTOHYHBOCTh
3pannii, nossicnts KITJ[ aBTOHOMHBIX MCTOYHHMKOB JJIEKTPOIHEPIHA M, COOTBCTCTBCHHO, IMUCCHIO
CO,. CHM3HUTHL CTOMMOCTH EKTPooOOrpeBa Kak npou3BoACTBCHHBIX IUIOIIA/ICH, TaK U OTICJIBHBIX
KBApTHP, B KOTOPBIX YCTAHABIMBAIOTCA TEIUIOHAKOITUTEIIH. TennoBoit akkyMyJisTOp B CPaBHCHHH C
APYTAMH aKKYMYJIATOpaMH 00NajiacT CNEAyIOWMMH NIPEUMYIIECTBAMH.  TIPOCTOTA yCTpPOMCTBA,
OTHOCHTE/ILHO HW3Kas  ceGecrommMocTh,  d(pPekTuBHbIc  MaccorabapuTHRIC  XapaKTCPHUCTHKM,
JIONTOBEYHOCTD.

Ilpy HanM4MK  TCIVIOAKKYMYJITOPAa BCA  TEIUIOBAs OHEPrud  yCTaHOBKH resepanmm
NEKTPOIHEPTHH UCTIONIL3YETCS JUIS €TI0 3aps/iKki. M30bITOK JIEKTPOIHCPTHH TAKKE HanpasJseTcs B
teroakkymyastop. Takum oOGpaszom, KI1/1 aBTOHOMHOrO MCTOMHHKA CTAHOBUTCA COM3MCPHMBIM C
KI1Jl xorna (nopsaka 85 %), a CTOMMOCThL DJIEKTPOIHEPIHH, NoJIy4aeMoil Ha TaKoil yCTaHOBKE,
Oy/IET B HECKOJILKO Pa3 HHXKE CETEBOIH.

Ilpouecchl  AKKYMYJIMPOBaHMsi TCIUIA  TIPOMCXOJAT  HYTEM  H3MCHCHUA ¢u3nuecknx
NApaMETPOB TCILIOAKKYMYIHPYIONIMX BELICCTB M 33 CYCT HCIOIB30BAHHA SHCPrIK CBA3H aToMOB M
MOJIEKYJ1 BELIECTR (3a cdeT (ha3oBOro nepexo/ia).

HauGosnce NPUEMIICMBIMU aKKYMYJIATOpaMM Temna ¢ (pa3soBbIM NEPEXOJIOM  ABAIOTCH
cynbpar amomMunus, cyibpar natpus ¥ HUTPaT JIMTAS. CpaBHHTENILHAA XapaKTCPUCTHKA OTBOJA
TEma OT BOJBI M CPEJL € TEMIOAKKYMYJIHPYIOUIMMH BELICCTBAMH cynb()aTaMu anlOMHHHUA H HATPHSA
npuBe/AcHa Ha puc. 3.
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toc A ' ‘ 1,2 - 0X0N03XeHHA 800U
O 3 - oxonodxerns Na, SO, -10H,0 (3402/ke)

CnigsidHowenHn 06 emis eodu, wo eiddae ma
cnpuimae menno - 1:3,3
4,5 - oxonodxenna Al, (SO, ) ,10H, O (4002/ka)
CnissidHoweHHs 06 ‘emis 800U, Wo elddae ma
5 cnpuiimae menno. 4 - 1:3,3

: 5-1:1
6 - memnepamypa eodu, Wo cnpulmae menno
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Tpusanicms T, X8
Puc. 3. CpaBHuTenbHas XapakTepuCTHKA aKKyMYJTHPOBAHUS TeIUa Cyih(patom
amoMutus (Aly(SOy)3-18H,0) u cyneparom narpus (Na,SO4-10H,0)

BriBojanl ;

_ . Ananus nyreil CHWKCHMA SMHUCCMM YINEKMCIIOTO ra3a IOKa3biBAET, 4TO BHEAPEHHE
TCXHOJIOTHH OYMCTKH JILIMOBBIX Ta30B TpeOyeT yBeNMUYEHHS KANUTAILHBIX BJIOKEHMIT Ha
00PYXEHHE HOBOTO IHEPreTHUECKOro oGopynoBanus Goneiie B 1,5 pasa mo cpaBHEHMIO C
'PAIMIIMOHHBIMH TCXHONOTMAMH FCHEPALMU DHEPIHH, TIPHMEHACMBIMH B CTPAHE.

i 2. B ycnosusx JaepunMTa MHBECTHIMIl CHHXEHHE SMHCCHH TNAPHHKOBBIX ra30B Ha
iredectBenHplx TOC  1enecoobpasHo  OCYHIECTBIATE M0 MyTH KOreHEepaluu W COBMECTHOIO
KHraHus GHOJIOrHYECKOr0 TOITMBA | YIS,

3. BepaBoTKy 21eKTpPHYECKOI SHEPrUM HAa YCTAHOBKAX C HCIOJIL30BaHHEM OHOTOILIMRA
€1ecoo6pa3Ho OCYIIECTBIATL HA YCTAHOBKAX HEGOJBINON MOIIHOCTH.

B 4 Iipu 3aXOPOHEHMM  YIJICKMCIONO0 ra3a B NOA3EMHBIX TFOPU30HTAX  BO3MOMKHO
ICHOB30BaHUE  OTPAOOTAHHBIX HE(PTAHBIX CKBAXKHH. DTO MO3BOJSET TAKKE YBEIMMUTEL JeOUT
ADOTAIOIIMX CKBAMHH.

b an TPAHCITOPTHPOBKE YTIIEKHUCIIOrO0 ra3a K MecraM ero 3aXOpPOHCHHAS HEOOX0IMMO
bIBATH €r0 0COOBIE CBOMCTBA.

A Cuucok HCnoJiL30BAHNBI JTHTEPATYPDI

‘ I. Sean Black. Carbon capture the moment: A chilled ammonia pilot project / Power

gineering — 2008. - Vol. 16, Issue 5, June.

2. H. van Veen, Y.C. van Delft, E.M. van Dorst, P.P.A.C. Pex. Water gas shift membrane

ictor for CO, emission reduction and hydrogen production. Presented at the 6™ Netherlands

tocess Technology Symposium (NPS6). Veldhoven, The Netherlands, 24-25 October 2006.

ebruary 2007.

| 3. Tobias Jokenhovel, Rudiger Schneider, Helmut Rode. Salt of the earth: carbon capture
1 amino acid flue gas scrubbing // Power Engineering —2010. - Vol. 18, Issue 5, May.

_' 4. Beicouxuit C.I1. [lpoOnemsl IMUCCHM  yriekucnoro rasa. // DKOTEXHONOIMH W

cypcocGepexenne: Hayuno-rexunueckuii xypuan.- K., 2007.- No 2 - C. 47-50.

- 5. Beicongnii  CII., Yepmok AA. [llpumenenne GHOMACCH Kak —albTEPHATHBHOTO

.', DYHUKA 3HCpI‘0CHaﬁ)KCHHSl /I Bicti  ABTOMOGITBEHO-J0POXKHBOTO  iHCTHTYTY:  HaykoBo-
IPOOHUY T 36|pHmc/AJII JlouHTY .- opniska, 2007 .- Ne 2 (5).- C. 191-197.

29



