Etunakpunat. KOH'WHKTYpPHL,
CUPOBUHH1, TEeXHONOri4YyHl1l Ta
€KOHOM1YH1 nepenymoBm
CTBOPEHHS BUpobHULTBA B
YKpalHl.

3M1CT HAOA€ETbLCA 33 3aANUTOM

CBLTOB1l TeHAEHUll PpPO3BUTKY
BUPOOHMLTBA pPlAKL1CHUX ra3ilB
(KpUNTOH, HEOH, KCeHOH) #HK
KPUTUYHO BaXJIMBOro pecypcy
OJIA HanlBNpoBlAHWKOBO1l ranys3il
Ta MOXJMBOCT1l BlAHOBJZIEHHHA
BUPOOHMYO1L ©a3u plAK1CHUX
rasiB YKpalHu pgna CT1MKOCT1
CB1lTOBOTO JIAHLIXKa ix
NOCTaBOK B CepeaHbOCTPOKOB1MH
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nepcneKkTusl.

3M1CT HAOQA€ETbCHA 33 3aNUTOM

AHani3 noTeHulany YKpalHwu
Wooo BUPOOHMLTBA AML1HOKUCIIOT.
CBLTOBUN PUHOK aM1HOKUCIIOT:
Kno4yoBl Bugu (Hanpuknap,
N13WH, MET1O0H1lH, TpuntodaH,
TPEOH1lH, rJWTamMlH Ta 1HuW1),
OCHOBH1 cdepun 3aCTOCYBAHHS
(TBApuUHHUUTBO, ¢apmauLeBTUKA,
CnopT, KoCMeTUuKa) Ta
TeHpeHull nonuty. CyyacHl
TexHosorii Oilo0CuUHTe3y
AMLHOKMCNOT Ta TEXHONOri1lYHl1
ocobnuBocTl BUPOOHULTBA
okpemux amiHokucnot. [poBipgHl
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M1XHapopHl niugeH3lapu
TEXHOJIOr 11 BUPOOHULTBA
aM1lHOKUCNOT. OOrpyHTyBaHHSA
NOL1NbHOCT1 CTBOPEHHA
BUPOOHMLTBA AQaM1HOKUCNOT B
YKpalHl 3 OplEHTAULlEWw Ha
eKCnopT.

Y pocnipxeHHl HaBeOeHO 3arasbHy XapakKTepucTUKYy aMiHOKMCNOT Ta
iXx cbdepunm 3acTOCyBaHHA, Yy TOMY 4ucni: L-J1i3uH
rigppoxnopunp, L-Ni3wuH cynbpat, D,L-MeTioHiH, L-MeTiOHiH,
LTpuntodaH, L-TpeoHiH, BaniH. Moka3aHo TexHonorili BMpOOHMLTBA
BUWEBKAa3aHMX aMiHOKMCNOT (MeTom XiMiyHOro CcuHTE3Yy,
depMeHTaTUBHUN CUHTe3 (6iocuHTe3)). HaBepeHOo npoBifgHi
MixHapogHi niueH3iapu TexHonorinm BuMpoOOHMULTBA aMiHOKMCAOT.

[laHa KOpoTKa OuiHKa cuTyauil CBiTOBOro PWUHKY aMiHOKUCIOT.
CuTyauia Ha perioHanbHMX pPUHKAX aMiHOKWUCIOT: KpalH €Bponwu
(benbria, HiMe4yuuHa, OpaHuia, IcnaHia, CnoBayuyuHa), JlaTUMHCbKiwW
AMepuui (bpa3uwnisa,), A3ii (Kutan, HAnonia, P. Kopes, CiHranyp,
Manan3ia, IHpoHe3is, TauBaHb, TainaHa.), MiBHi4YHOI AMepuKM
(CWlA), €Bpa3ia (YkpalHa, binopycb, Pocida, KazaxcTtaH). I[o
KOXHin 13 KpalH HaBoguTbCA 1iHdopMauid npo BUPOOHMKIB
aMiHoKMcnoT (pekKBi3WTW, [OOCbE, TMOTYKHOCTi, TexHiYHa
XapakTepucTtuka MNPoaoykKTy Ta 1lHuwe).

30BHiWHA TOpriBng OCHOBHMX KpalH ekcnoptepiB Ta iMnopTepis
Ni3nHy Ta MeTioHiHy (obcarm ekcnopTy Ta iMnopTy y 2022-2024
pp., Ta 1 kB. 2025 p., uyiHoBa cuTyauiq).

Mo YkpaiHi npuBepmeHi paHi wogo BUPOOHMUTBA, CMNOXWUBAHHA,
iMNOPTHUX MOCTAaBOK aMiHOKMCNOT Yy po3pi3i KoMnaHim-imnopTtepis
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Ta KOMMAHiM nocTayvanbHUKiB Yy 2021-2024 pp.

3aKNw4YHUM po3ngin MICTUTb MNPOrHO3 PUHKY, BUCHOBKMWU,
pekoMeHpgauil.

Han6inbw nepcneKTUBH1
KoHuenuli BLTUU3HAHUX
1HHOBAL1UHUX MNPOAYKT1B, Lo
Oa3yeTbcs Ha BukopuctaHHli CO:

3 eKOJIOr14YHUM 1 EeKOHOM1YHUM
OOrpyHTYBaAHHAM.

AHani3 BukopuctaHHa CO2 y BupoOHMUTBi iHHOBaAUiMHMX MaTepianis
Ta MNpPOAYKTiB, TakKUX HK: CUHTETUYHe nanueBo; OionnacTtukwu
(Hanpuknag, nonimMepu Ha ocHoBi CO:2); XxapyoBa NPOMUCIIOBiCTb
(ra3zyBaHHdA, BupowyBaHHA 6ioMacu); 6bypiBenbHi MaTepianu (6eToHM
3 C02); xiMmiyHa npomucnoBicTb (KapboHaTu, nonionu Towo). Ornsp
NPOBigHMX KOMNaHin Ta cTapTtaniB, Aki BnposBapgxywTb CO2-
OplEHTOBAH1 TexHonorii.

BuoaneHHA CcKaHAolw 13 3aJIMWK1B
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bokcuTiB (4epBOHOro wnamy).
BUPOOHULTBO KOHLEHTpaTliB 3
BigpxoniB MAO0 «Cymuximnpom».
TexHonorili BupaneHHa Ta, Hf,
Sc, naHtaHoliplB Ta 1Tplw 3
bdocdorincy. TexHonorii
OTPUMaAHHA CynbdaTy aMOH1W,
Kpeugm Ta plaKo3emMeNnbHUX
MeTallB

3M1CT HAQAETbLCHA 33 3aNUTOM

BunyyeHHs plAKLCHUX MeTanlB
(Ta, Nb, Zr, V, Be) 3
11bMEH1TOBO1l Ta 1HWO1 pypHOlL
CUPOBUHU

3M1iCT HAOQA€ETbCHA 33 3aNUTOM
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Hitpouenwono3a. KOH'WHKTYpHL,
CUPOBUHH1, TEeXHOJIOr 14H1,
Oe3nekoB1l Ta €KOHOM1YH1
MOXJIMBOCTL1 CTBOPEHHA
BUPOOHMLUTBA B YKpalHl

Y pocnipxeHH1 HaBefeHO 3arafibHy XapakKTepucTUKY, BUOW Ta MapkKu
HiTpaTiB uesnwno3un, cpepu 3aCTOCYBaHHA

Moka3aHi TexHonorii BupobHUUTBaA (NiPOKCUALHY, KOMOKCUN1iHY),
NnocTavyanbHUKN TeXHONOorinm Ta obnagHaHHA HiTpaTy UEenwno3u.

[laHa KOpOTKa OUlHKa CUTyaull CBiTOBOro PUHKY HiTpaTy Uesnnao3u.
CuTyauis Ha perioHasbHMX PpUHKaX HiTpaTy Uuenonosu: KpalH €sponwu
(P. Yexisa, MNonbwa, OpaHuis, Weenuyapia, HimeduyuHa, Cepbisg,
OiHnaHpia), A3ii (Kutawn, TawBaHb, Tainaunp, O®ininniHwn, P.
Kopeda, Inpis), MNiBHidyHol AmMepuku (CWA), €Bpa3ia (YkpalHa,
y3bekuctaH, pocida). o kKoxHim i3 kpalH HaBoguTbCa iHdopmMauis
Npo BUPOOHWKiIB HiTpaTy uenwno3n (pekBi3nWTu, OOCbE, MNOTYXHOCTI,
TeXHi4YHa XapakKTepucCcTuKa NPOAYyKTYy Ta 1Hwe).

30BHiWHA TOPriBfig HiTpaTOM LENS03U BEJIMKMX KpalH eKcrnoptepis
Ta iMnopTtepiB (obcArm ekcnopty Ta imnopty y 2022-2024 pp., Ta
1 kB. 2025 p., uiHoBa cuTyauis).

A Takox HaBefgeHi Benuki BUPOOHMKKM 6aBOBHSAHOIL uenwno3n y Kutail,
Y3beknctaHi, IHgii, TypeyuyuHi, Ta nokKka3aHO 30BHiWHW TOPrisBniw
6aBOBHAHOKW LENN0300 OCHOBHMX KpalH ekcnoptepiB Ta iMnopTepis
(obcArn ekcnopty Ta imnopty y 2022-2024 pp., Ta 1 kB. 2025 p.,
LiHoBa cuTyauiq).

Mo YkpalHi npuBegeHi paHi 1iMNOPTHMX NOCTaBOK Yy po3pi3i
KOMMNaHinW iMnopTepiB Ta KOMMNAHiW nNoCTayYanbHUKiIB Yy 2022-2024
pp., Ta ciyHi 6epe3Hi 2025 p., 06'eMax CNOXMBAHHA Ta OCHOBHMX
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chep CrnoxmBaHHSA HiTpaTy uenwno3n Ta 6aBOBHAHOIL ULENWIO3MU.

HaBegeHo iHpopMauil Npo CUPOBWUHHLI pecypcu AOns BupodbHUUTBA
HiTpaTiB uenwno3n B YKpalHi, a caMme BupouyBaHHA ©OaBOBHM,
KOHOMN1, NbOHY.

HaBepneHo ornag HaykoBuX nybnikauin yKpaiHCbKWMX BYEHUX WOMAO
NepcneKTMBHMUX MeToOiB BUMPOOHMUTBA HiTpaTy UENWA03M 3 TaKuX
CUPOBUHHUX pecypClB fK BOJIOKHa@ JIbOHY Ta KOHOMMIL.

3aKN0O4YHUMA po3[ain MiCTUTb MNPOrHO3 PUHKY, BWUCHOBKMU,
pekoMeHpoauil.

AHanis niueH3liapis Ta
TexHonorin BupobHuuytTBa PHA
noNir LoPOKCUKUCHOT.
TexHonorii BUPOOHUL TBA
K1HLUEBUX CMOXMBYUX NPOAYKTL1B
3 PHA. NepcneKTUBH1
KOMNO3UTH1 MaTeplianun PHA 3
1HWAMKU NPOAYKTaMMU

3MiCT Hafla€eTbCA 3a 3aMuTOM.
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TexHonorili peHiTtpudikayll
oMMOBUX ra3iB. [pakKTtuyHum
NOCBlA X1M14YHUX KOMNAH1lMW

NMpoBeneHO Ornag MeToniB Ta TEXHONOriM 3HEWKOOAXEHHS WKigMBUX
BMKMOiB okcuaie a30Ty (HiTporeHy) — NOx Ta N20, wo yTBOPWKWTbLCSH
B OWMMOBMX ra3ax MNignpueMcTB XiMiyHO1 npomucnosBocTi. OCHOBHY
yBary npugineHo BTOPUHHUM/AKTUBHUM MeTOOaM 3HEWKOOXEHHS, TaKuM
aK abcopbuia, apcopbuia, kataniTtuyHe BipHoBNeHHa (CKB) Ta
cenekTUBHe HekaTanituyHe BipgHoBneHHa (CHKB). Po3rndHyTo
3MEHWEeHHS KOHUeHTpaull okcupglis a30Ty Yy OMMOBUX rasax, Wo
BUKUOATLCSA B HABKOJIMWHE CepenoBuie Ha 3aBeplasnbHOMy eTani
TEeXHONoriyHmx npoueciB (xBoCTOBMX/BigxigHuXx rasax). 3o0Kpema,
npoaHani3oBaHO TexHONoOrili 3HewkogXxeHHs Bukupais N20 vy
BMPOOHMLTBL a@30THOI KWCMOTM, a TaKOX Yy BWKMAaAx KOTNiB, wWo
npauwwTbs Ha OpraHiyHoMy nanuei.

3MicCT
Meta HTP
BCTYIN

1. 3aranbHa XapakKTepucTuMKa METOO1B OYMIWEHHS ra30BUX BUKUOLB
Bil OKCMOiB HiTpoOreny

1.1 «Cyxi» Metogu oumweHHs Bip NOx

1.1.1 CenekTuBHe KaTaniTtudHe BipgHoBsiwBaHHA (CKB)

1.1.2 CenekTMBHe BUCOKOTeMnepaTypHe HeKaTaniTu4He
B1OHOBJIEHHS

1.1.3 ApcopbuinHi MeTOoOM

1.2 «Mokpi» MeTogm oumweHHa Bipg NOX
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1.2.1 HepereHepaTuMBH1 MeTOON OUYMUWEHHS
1.2.1.1 OkucHwBanbHOo-abcopbuinHi MeToam
1.2.1.2 A6copbuinHO-OKMCHIOBaANbH1 MeToau
1.2.1.3 A6copbuia nyramum Ta consMu

1.2.1.4 AbcopbuinHo-BigHOBNWBANbHLI MeTOOM OYMILEHHS
(oKncHwBanbHOo-abcopbuiMHO-BiOHOBMWBANbHI)

2. [JoknagHo NpO OYMWEHHA BUKMOHOrO rasy Bif OKCUA1B a30Ty Yy
BUPOOHMUTB1 HiTpaTHOl (@30THO1) KWUCNOTM a TaKOX
aguniHoBOl KUCMOTW Ta KanponakTamy

2.1. Bukngm N20 Bipg XiMivHO1 npoMMCNoBOCTi Mo KpalHax

2.2. 3acTtocyBaHHsi 3acobiB ckKopoyeHHda BukuMaiB N20 Ha
nignpueMctBax €C

2.3. 0Onnc TexHonorim, wo 3aCTOCOBYWTbCH B KpaliHax KOJIMWHLOIO
CHO

2.4. KoMnnekcHe o4umweHHs Bifg okcmpis a3oTy NOx i N20
2.5. MNepcnekTuBHi KaTanizatopu ona supaneHHa NOx i N20

3. TexHonoril 3HWXEHHA BWKUOLB OKCMAO1B a30Ty MNpU 3ropdaHHL
opraHiyHoro nanueBa B KOTNax

3.1. Ckopo4yeHHS BWKWAi1IB oOKCMAiB a30Ty npu cnanwBaHHi
OpraHiyHuMx nanueB Yy KoThax

3.2. Cy4yacHi MeTOOQM 3MEHWEHHS OKCWMAiB a30Ty Yy BWUKMOaAx Bif
CnajtoBaHHSA MPUPOAHOro rasy B KOTNax

3.3. PeHTabenbHiCTb TEXHONOriM 3HWXEHHA BUKWMOIB OKCMALB a30Ty
npyM CrnajloBaHH1 OpraHiyHMx nanue (nNnpupoaoHMK ras, pipke nanveo)

3.4. 0rnap TEexXHONOrin 3MeHWeHHs BWUKUA1IB OKCUAiB a30Ty Y
BiaXigHUX OMMOBUX ra3ax MNpu cnanwBaHHl BYyrinng y KoOTesnbHUX
arperatax €HeproycTaHOBOK, WO BUPOOMATb TEMnnoBYy Ta efIeKTPUYHY



eHepriw

3.5.[1BoCTafiMHNN CEeNeKTUBHUN HeKaTaNniTUYHMKN npouec OYYUWEHHS
OMMOBUX ra3iB TennoBux arperartis Big oKcuMOiB a30Ty

3.5.1. HopMaTuBM pi3HMX KpalH 3a BMIiCTOM oKCuaiB a30Ty y rasax
KOTN1iB, WO B1OoXOAOsaTb

3.5.2. TexHonoria CHKB
3.5.3.[ocBin 3anpoBagxeHHa ycTaHoBOokK CHKB
3.5.4.Moxnuei wnaxu nipgBuueHHa epeKTUBHOCT1 TexHosnorili CHKB

3.6. lWlopo wWMPOKOro BUKOPUCTAHHS MeTOQ1B CeNeKTUBHOrO
KaTallTUYHOIro OKWUCJIEHHS Ta CEeNIeKTUBHOIro KaTalliTUYHOro
B1OHOBJ/IEHHS

4. KomMnaHii — nocTtavyanbHuMKM obnapmHaHHA 1 TexHonoriu,
PO3p0bHNKM NPOEKTiB 3 O4YMWEHHS OMMOBUX ra3iB Bif okcuais
a3oTy

4.1.Kanadevia Inova (llBenuapisn)

4.2. GEA Group AG (HimeyuwuHa)

4.3. Lechler GmbH (Hime4uyuHa)

4.4, AMBOSO (Itanisa)

4.5. Buhler Technologies GmbH (HimMeu4uHa)

4.6. Termokimik Corporation S.p.A. (ITtanisq)

4.7. KomnaHisa Provyko (Yexisn)

4.8. KoMnaHia AWS (ITtanisd)

4.9. KomnaHis Condorchem Enviro Solutions (IcnaHif)
4.10. KomnaHia Uhde (HiMeu4wuHa)

4.11. KoMnaHia ING (Kutan)



4.12. KomnaHia KEPCO E&C (MispeHHa Kopes)
4.13. Jiangsu Sunpower Technology Co., Ltd (Kutan)

4.14. Doosan Lentjes Flue gas cleaning technologies
(HiMe4yyunHa)

4.15. [edki BupobHMKM KaTanizaTtopis, cucteMm CKB
4.16. CBiTOBMM PUHOK pecynbpypu3auil Ta geHiTpupikauiil

4.17. KoMnaHil, wo nocrtavyawTb cuctemu, obnagHaHHA Ta pilleHHS
peHiTpudpikaylil (9K OOBigHUK)

5. TeXHONOri14YHi WNAXM KOMMJIEKCHOr0 CKOPOYEeHHS BUKWNO1B
3aKUCY a30Ty Ta MeTaHy

6. Hankpawi poctynHi TexHonorii (HAOT). CKOpOYeHHs Ta
3anobiraHHd YyTBOpPEHHW BWUKUO1IB B aTMochepHe nNOBLiTpSH
okcmaie a30Ty.

6.1. OuMweHHsS BUKWOLB WK1OJIMBUX pPeyvyoBUH B aTMochepHe noBiTpA
npu BupobHMUTBiL npopykuii (ToBapiB), a TaKOX NpU NpPoBeOeHHi
pobiT i HapaHHi nocnyr Ha Benukux nignpuemctBax (HAOT)

6.2. 0rnag MeToQiB OYUYMWEHHS BiOXiAgHWX ra3iB 3 ypaXyBaHHAM
3abpyaoHOIOYNX PEYOBUH, WO NigndarawTb 3MEHWEHHWw B XiMi4yHiwn
npoMucnosocTi, 2016 HAOT

6.3. Hauwkpawi poCTynHi TexHonorii pgna BuMpoOHULTBA BENIUKUX
obcarie HeopraHiyHux XiMiyHuUX pedyoBUH. AMiaK, KWUCIOTK Ta
nobpusa.

6.3.1.HavnownMpeHiwi MeToQM OUYUWEHHS XBOCTOBMUX Tra3is
A30THOKUCNOTHUX YCTAHOBOK

6.3.2. OntuMizauisa crtapii abcopbuii
6.3.3. 3aaBneHi pisHi BukuaiB NOx Bip BupobHuyTBa HNO3

6.3.4. AnbTepHaTUBHL KaTani3aTopu OKMUCIEHHS



6.3.5 Po3knapaHHa N20 wnsaxoM po3WMPEHHA peakKTOpPHO1 KaMmepwu
6.3.6. KatanituyHe po3knapgaHHa N20 B peaKTopl OKUCIIEHHS
6.3.7. KombiHoBaHe BupaneHHs NOx Ta N20 y XBOCTOBMX ra3sax

6.3.8 HecenektuBHe KaTanituyHe BipgHoBNeHHa NOx Ta N20 vy
XBOCTOBMX ra3sax

6.3.9. CenektuBHe KaTanitumyHe BipHosneHHA NOx (SCR)
6.3.10. 3MeHweHHA Bukuais NOX nipg 4ac 3anycKy/3yMNUHKM
6.4. HOT pns BMpoOHMUTBaA a30THO1 KWUCNOTH

6.4.1. KomMbiHOoBaHe 3MeHweHHA BukupaiB NOx Ta N20 3 popmaBaHHAM
BYrfeBofHiB

6.4.2. Bukugn NOx Bipg BupoOHMUTBaA amiaky.
6.4.3. SNCR Ha ycTaHOBL1 MEPBUHHOIrO0 PUPOPMiHrY

7. Po3pobKK Oesikux HayKoOBUX YCTaAHOB YKpPaiHuW Ona 3MeHWeHHS
Ta 3HEWKOOXEHHA BUKUO1B OKCMOiB a30Ty

7.1. IHCTUTYT TennoeHepreTuyHmx TexHonorin HauyioHanbHOIL
akageMil HayK YKpalHu

7.2.IHcTnTyT ra3sy HAH Ykpaluwu
7.3. IHCTUTYT 3aranbHol eHepreTukn HAH YKpalHwu

7.4. EKOHOM14YHi BMUTpaTWM Ta eQeKTUBHIiCTb 3MeHWeHHA BUKWUO1B
OKCMO1B a30Ty pPi3HMMM MeTOopaMu

8.BM3 «[MPOrPEC» XutoMupcbka 0065.

9.0cTaHH1 pocArHeHHda B rany3i 3MeHweHHAa Bukuaie NOx i SOx 3a
0ONOMOroKw TexXHONorin Ha OCHOBi1 HaHoOMaTepianiB: ornag Cy4yacHoOro
CTaHy

10. Hu3bKoTeMnepaTypHUN OpraHiyHuMM KaTanis y Kutal



11. BucHoBkun po HTP

11.13. XapaKTepucTukn @Gpi3MKO-XiMi4yHUX nMNpoUECciB TEXHONOriu
OYUUEHHA ra30BMX BWUKMAOiIB Bipg okcupiB HiTporeHy B XiMi4Hiwm
NPOMUCNOBOCTi. [lepeBaru Ta HEOON1KM.

11.14. EdekTmBHiCTb MeToniB BupaneHHA NOx

11.15. TMopiBHSAHHA MeTOOiB CeNIeKTUBHOr0 KaTaNiTUYHOro Ta
HEKaTaniTUYHOro BiOHOBJIEHHS

AHanis cy4YyacHoro CTaHy
BUPOOHULTBA Ta CMNOXUBAHHA
aM110BOro CNUpTy 1
aminauetaTty B €Bponli Ta Kurtal

3M1CT HAOQA€ETbCHA 3a 3aNUTOM.
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