AkKpunoBa KUCNnoTa.

KOH'WOHKTYpHL1, CUPOBUHH1,
TE@XHOJNIOF14YH1 Ta EeKOHOM14H1
nepenymoBy CTBOPEHHS
BUpOoOHULTBA B YKpalHl.

AnbTepHaTuBHl 6ioTtexHonorii
ogepXaHHA aKpUJIOBOl KUCINOTM
Ta NileH3lapm.

3MiCT HApQaA€ETbCHA 33 3aNUTOM

Etunakpunatr. KOH'WHKTYpH1,
CUPOBUHH1, TEeXHONOr14YH1 Ta
€KOHOM14YH1 nepenymoBMU

CTBOPEHHS BUpPOOHULUTBA B
YKpalHl.

3M1iCT HAOQA€ETbCHA 33 3aNUTOM
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CBLlTOB1l TEeHOeHUll PpPO3BUTKY
BUPOOHMLTBA pP1lAKL1CHUX ra3ilB
(KpUNTOH, HEOH, KCEeHOH) #HK
KPUTUYHO BaXJIMBOro pecypcy
OJIA HanlBNpoBlAHWKOBO1l rany3il
Ta MOXJIUBOCT1l BlHOBJIEHHSA
BUPOOHMYO1Ll ©a3u pilAKLICHUX
rasiB YkKpalHu pgna CT1MKOCT1
CBLTOBOrO NaHLOXKa 1X
NOCTaBOK B CepeaHbOCTPOKOB1MH
nepcneKTusl.

3M1CT HApQA€ETbCHA 33 3aNUTOM

AHani3 noTeHulany YKpPalHMu
wWomo BUPOOHULTBA AM1HOKMCIOT.
CB1TOBUAU PUHOK AaAM1HOKUCNOT:
Kno4yoBl Bugu (Hanpuknap,
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N13WH, MEeT1O0H1lH, TpuntodaH,
TPEOH1H, rAwTaMliH Ta 1HW1),
OCHOBH1 cdepu 3aCTOCYBaHHA
(TBApuHHMUTBO, ¢apmauLeBTUKA,

CnopT, KoOCMeTUuKa) Ta
TeHgeHyll nonuty. CyvyacHil
TexHosnorii Oil0CUHTe3y
AMLHOKMCNOT Ta TEXHONOri1lYHl1
ocobnuBocTl BUPOOHULTBA
oKkpemux amiHokucnot. [poBipgHl
M1XHAapPoOAH1l niueH3liapu
TeXHOJNIOr 1M BUPOOHUL TBA
aM1lHOKUCNOT. OOrpyHTyBaHHSA
NOLULNBbHOCT1 CTBOPEHHS

BUPOOHMLTBA AaM1HOKUCNOT B
YKpalHl 3 OpPlEHTALLlEW Ha
eKcnopT.

Y pocnipgxeHHl HaBepOeHO 3arasbHy XapaKTepucTUKYy aMiHOKMCNOT Ta
iXx cboepunm 3acTOCyBaHHA, Yy TOMY 4yucni: L-J1i3uH
rippoxnopwup, L-J1i3uH cynbdpat, D,L-MeTioHiH, L-MeTioOHiH,
LTpuntodaH, L-TpeoHiH, BaniH. Moka3aHo TexHonorii BuMpoOHMLUTBa
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BUlWleBKa3aHMX aMiHoKucnot (MeTon XiM1I4YHOro CuUHTeE3Yy,
depMeHTaTuMBHUN CUHTe3 (6iocuMHTe3)). HaBepeHo npoBifgHi
MiXHapogHi niueH3iapu TexHONorinm BMpPOOHMUTBA aMiHOKMCAOT.

[laHa KoOpOoTKa oOuiHKa cuTyaull CBiTOBOro pPWUHKY aMiHOKWUCHOT.
Cutyauia Ha perioHaNbHWUX PUHKAX aM1iHOKMCNOT: KpalH €Bponwu
(benbria, HiMeyuuHa, OpaHuia, IcnaHia, CnoBayuyuHa), JIaTUHCbKiwW
Amepuui (bpa3unis,), A3ii (Kutam, fAnoHia, P. Kopesa, CiHranyp,
Manan3ia, IHpoHe3is, TauBaHb, TainaHm.), MiBHi4YHOI AMepuKM
(CWA), €Bpa3is (YkpalHa, binopycb, Pocisa, KasaxctaH). T[lo
KOXHin 13 KpalH HaBoguTbCA 1iHJopMauisd npo BUPOOHMKIB
aM1HOKMCNOT (pekBi3uTun, [OOCbE, MNOTYXHOCTi, TexHi4yHa
XapakTepucTuka npoaykTy Ta iHwe).

30BHiWHA TOPriBnas OCHOBHUX KpalH ekcnopTtepiB Ta iMnopTepis
Ni3WHY Ta MeTioHiHy (obcarm ekcnopTy Ta iMnopty y 2022-2024
pp., Ta 1 kB. 2025 p., uiHoBa cuTyauisq).

Mo YKpaiHi npuBepmeHi paHi wopmo BMPOOHMUTBA, CMNOXMBAHHA,
iMNOPTHUX MOCTABOK aMiHOKMCNOT Yy poO3pi3i KOMNaHim-iMnopTtepis
Ta KOMNaHin noctavanbHukiB y 2021-2024 pp.

3aKNOYHUMW PpPO3[AiN MiCTUTb MNPOrHO3 PUHKY, BWUCHOBKMU,
pekoMeHpgauil.

Hanoinbu nepcneKkTUBH1
KoHuenuli BLTUU3HAHUX
1HHOBAL1UHUX MNPOAYKT1B, Lo
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Oa3yeTbcs Ha BukopuctaHHli CO:
3 eKOJIOr14YHMM 1 EeKOHOM1YHUM
OOrpyHTYBaAHHAM.

AHani3 BukopuctaHHa CO2 y BupoOHMUTB1 iHHOBaAUiWMHMX MaTepianis
Ta nNpOAYKTiB, TakKUX $AK: CUHTETUYHe nanueBo; OionnacTtukwu
(Hanpuknag, nonimepu Ha ocHoBi CO:2); XxapyoBa NPOMUCIIOBICTb
(ra3syBaHHA, BupowyBaHHA 6ioMacu); 6ypiBenbHi MaTepianu (6eToHM
3 C02); xiMmiyHa npomucnoBicTb (KapboHaTu, nonionu Towo). Ornsp
NPOBiAHMX KOMMNaHin Ta cTapTtaniB, AKki BnposapxywTb CO2-
OpPlEHTOBaAHl1 TexHonorii.

BupaneHHa cKaHpllw 13 3aJIMLK1B
OOKCUMT1B (4YepBOHOro uJjlamy).
BUpOOHULTBO KOHUEHTpaTliB 3
BigxoniB MAO «CyMmuximnpom».
TexHonorll BupaneHHa Ta, Hf,
Sc, naHTaHoiplB Ta 1iTplkw 3
docdorincy. TexHonorili
OTPUMaAHHA CynbdaTy aMOH1W,
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Kpeugu Ta plAaKo3eMeslbHUX
MeTajlB

3M1CT HAQAETbCHA 3a 3aNUTOM

BunyyeHHs PpLlAKLCHUX MeTaJlB
(Ta, Nb, <Zr, V, Be) 3
11bMEH1TOBO1l Ta 1HWO1l pypHoOlL
CUPOBUHM

3M1CT HAQA€ETbLCHA 33 3aNUTOM

Hitpouenwono3a. KOH'WHKTYpPHL,

CUPOBUHH1, TEeXHONOr 14H1,
Oe3nekoB1l Ta €KOHOM1YH1
MOXJIMBOCTL1 CTBOPEHHA

BUPOOHULTBa B YKpalHl

Y pocnipgxeHH1 HaBefeHO 3arajibHy XapakKTepucTuKy, BUOM Ta MapKu
HiTpaTiB uenwno3n, chepn 3aCTOCYyBaHHS
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Moka3aHi TexHonorii BupobHUUTBaA (NiPOKCWUALHY, KOJOKCUNiHY),
nocTavallbHUKM TexXHONOrinv Ta obnagHaHHA HiTpaTy UESNI03u.

[laHa KOpOTKa OulHKa CUTyaull CBiTOBOro PWUHKY HiTpaTy UEesnao3un.
CuTyauis Ha perioHanbHMX PUHKaX HiTpaTy uenono3u: KpalH €sponwu
(P. Yexis, MNonbwa, OpaHuis, Weeunuyapia, Hime4yumHa, Cepbisg,
OiHnaupia), A31i1 (Kutau, TawmBaHb, Tainaunp, O®ininniHwn, P.
Kopes, IHpida), MiBHiyHol AMepuku (CWA), €Bpa3isa (YkpalHa,
y36ekucrtaH, pocifi). Mo KOXHim 13 KpalH HaBOAMTbLCA iHpopmMauisn
npo BUPOOHWKIB HiTpaTy uenwno3n (pekBi3nTu, OOCbE, MNOTYXHOCTI,
TeXHiYHa XapaKTepucTuKa MNpoaykKTy Ta iHuwe).

30BHiWHA TOpPriBng HiTpaTOM LEN/03U BEJIMKUX KpalH eKkcnopTepis
Ta iMnopTepiB (obcArm ekcnopty Ta imnopty y 2022-2024 pp., Ta
1 kB. 2025 p., uiHoBa cuTyauis).

A Takox HaBefgeHi Benuki BUPOOHMKKM 6aBOBHAHOI uenwno3n y Kutai,
y3beknctaHi, IHgii, TypeuyuyuHi, Ta nokKa3aHO 30BHiWHW TOPrisBniw
6aBOBHAHOKW LENION0300 OCHOBHMX KpalH ekcnoptepiB Ta iMnopTepis
(obcArn ekcnopty Ta imnopty y 2022-2024 pp., Ta 1 kB. 2025 p.,
uiHoBa cuTyauisd).

Mo YKpalHl npuBegeHl paHLi 1IMMNOPTHMX MNOCTABOK Yy po3pi3i
KoMNaHin iMnopTepiB Ta KOMMNaHiWM nocTavanbHUKiB y 2022-2024
pp., Ta CiyHi bGepe3Hi 2025 p., 06’'eMax CNOXMBaAHHA Ta OCHOBHUX
chep CrnoxmBaHHSA HiTpaTy uenwno3n Ta 6aBOBHAHOIL UENWIO3MU.

HaBegeHo iHpopMauil Npo CUPOBWUHHLI pecypcu Ons BupodbHuUTBA
HiTpaTiB uenwno3m B YKpalHi, a caMe BupouyBaHHA ©OaBOBHM,
KOHOMN1, NbOHY.

HaBepneHo ornap HaykoBuX nybnikauin yKpaiHCbKWMX BYEHUX WOMAO
NepCneKTUBHUX MeToaiB BMPOOHWLTBA HiTpaTy UENWS03U 3 TakKux
CUPOBUHHUX pecypciB $IK BOJIOKH@ JNIbOHY Ta KOHOMMi.

3aKN0W4YHUM po3[in MiCcTUTb MNPOrHO3 PUHKY, BWUCHOBKMW,
pekoMeHpgauiil.



AHanis niueH3liapis Ta
TexHonorin BupobHuuytTBa PHA
nONir LoPOKCUKUCHOT.
TexHonorii BUPOOHUL TBA
K1HLEBUX CMNOXUBYUX NPOAYKT1B
3 PHA. NepcneKTUBH1
KOMNO3UTH1 MaTeplianun PHA 3
1HWAMKU NPOAYKTaMMU

3MiCT Hafa€eTbCA 3a 3aMuTOM.

TexHonorili peHitpudikauyll
oUMOBUX Tra3iB. [paKkTtuyHum
goCB1lA X1IM1YHUX KOMMNAH1M

MpoBeoeHoO Ornfg MeToaiB Ta TEXHONOrinM 3HeWKOOXEeHHS WKigMBuUX
BUKMAO1B okcupaiB a30Ty (HiTporeHy) — NOx Ta N20, wo yTBOPHWTbCH
B OMMOBWX rasax NignpuMEMCTB XiMi4yHOI npoMucnioBoCTi. OCHOBHY
yBary npugineHo BTOPUHHMM/AKTUBHUM MeTOOaM 3HEWKOOXEHHS, TaKuM
Ak abcopbuia, apcopbuia, katanituyHe BipgHoBNneHHA (CKB) Ta
cenekKTUBHe HekaTanituyHe BipgHoBneHHa (CHKB). Po3rnsHyTto
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3MEHWEeHHS KOHUeHTpauil okcupgiB a30Ty Yy OMMOBUX rasax, Wo
BUKMOATLCSA B HABKOJIMWHE CepenoBuie Ha 3aBeplasbHOMy eTani
TEeXHONOoriyHnx npoueciB (XBOCTOBMX/BiAoXigHWX rasax). 30Kpema,
npoaHani3oBaHO TexHoONOoril 3HewkogXxeHHa Bukumais N20 vy
BUPOOHMUTBL a30THOI KWUCAOTM, @ TakKOX Yy BWUKMOAxX KOTMiB, WO
npauwinTb Ha OpraHiyHoMy nanuei.

3MicCT
Meta HTP
BCTYIN

1. 3aranbHa XapakTepucTuMKa METOOiB OYMIWEHHS ra30BUX BUKUOLB
Bil OKCMOiB HiTpoOreny

1.1 «Cyxi» Metogu oumweHHs Bip NOx

1.1.1 CenekTuBHe KatanituyHe BipHoBMwBaHHA (CKB)

1.1.2 CeneKTuBHe BUCOKOTeMMNepaTypHe HeKaTaniTuyHe
B1OHOBJ/IEHHS

1.1.3 ApcopbuinHi MeTOoOM

1.2 «Mokpi» MeTogmn ouumweHHs Bipg NOX

1.2.1 HepereHepaTuMBH1 MeTOON OUYMUWEHHS

1.2.1.1 OkucHwBanbHo-abcopbuinHi MeToaOm
1.2.1.2 A6copbuinHO-OKMCHIOBaNbH1 MeToau
1.2.1.3 A6copbuia nyramm Ta conamu

1.2.1.4 AbcopbuinHo-BigHOBNWBANbHLI MeTOOM OYUYMILEHHS
(oKncHwBanbHo-abcopbuiMHO-BiOHOBMWBANbHI)

2. [JoknagHO Npo O4YMWEHHS BUKMOHOro rasy Bifg OKCMOiB a30Ty Yy
BUPOOHMUTB1 HiTpaTHOl (@30THO1) KMCNOTM a TaKOX



aguniHoBOl KUCNOTW Ta KanposakTaMmy

2.1. Bukngm N20 Big XiMi4yHOI npoMMcnoBOCTi No KpalHax

2.2. 3acTtocyBaHHf 3acobiB ckopoyeHHs Bukupie N20 Ha
nigpnpueMmcteax €C

2.3. 0nuc TexHonorim, wo 3acTOCOBYWTbCA B KPAaiHaX KOJIMWHLOIO
CHO

2.4. KoMmnnekcHe o4uweHHa Bip okcupisB a3oTy NOx 1 N20
2.5. MNepcnekTuBHi kKaTanisatopu ona supganeHHa NOx 1 N20

3. TexHonoril 3HWXEHHS BUKWO1B OKCWUAi1B a30Ty Mpu 3ropsiHHi
OpraHivyHoro nanuMea B KOTnax

3.1. CKOpoYeHHA BWKMO1IB OKCUOiB a30Ty nNpu cCnanwBaHHI1
OpraHivyHux nanueB Yy KoOTnax

3.2. Cy4yacHi MeTOoOQM 3MEHWEHHS OKCWMAOiB a30Ty y BWUKMOaAx Bif
CnasoBaHHS MPUPOOHOro rasy B KOTNnax

3.3. PeHTabenbHiCTb TEXHONOriM 3HWXEHHA BUKWMOIB OKCMAiB a30Ty
NpWM CNaswBaHHLI OpraHiyHMX nanue (NpuMpogHMK ras3, pipgkKe nanueo)

3.4. 0rnap TexXHONOorin 3MeHWeHHs BWUKUOIB OKCUOiB a30Ty Y
BiAXiAHUX QOMMOBUX ras3ax MNpuW CcnanwBaHHl BYrinng y KOTesbHUX
arperaTtax €HeproycTaHOBOK, WO BMpoOAANTb TEennoBy Ta eNeKTPUYHY
eHepriiw

3.5.[1BoCcTagiMHNN CEeNeKTUBHUN HeKaTaniTUYHMK npouec OYUWEHHS
OMUMOBMX ra3iB TennoBux arperatiB Bif OKCMA1B a30Ty

3.5.1. HopMatuBu pi3HMX KpalH 3a BMICTOM OKCMUAOiB a30Ty Yy rasax
KOTNiB, WO B1OXOASTb

3.5.2. TexHonoria CHKB
3.5.3.[oceipg 3anpoBagxeHHs ycTaHOoBOK CHKB

3.5.4.MoxnuMB1l wNaxu nifgBuweHHa edpeKTMBHOCTi TexHonoril CHKB



3.6. llopo wWWMPOKOro BWUKOPUCTAHHA MeTOOiB CEeNeKTUBHOrO
KaTanlTUYHOro OKWUCJIEHHS Ta CeNleKTUBHOro KaTaJllTUYHOroOo
B1OHOBJIEHHA

4., KoMmnaHili — nocTtayvyanbHuUKM obGnapgHaHHA 1 TexHonorim,
PO3POOHMKM MNPOEKTiB 3 OYMUIEHHS AUMMOBMX ra3iB Bip OKCUAiB
as3oTy

4.1.Kanadevia Inova (llBenuapisn)

4.2. GEA Group AG (HiMey4uHa)

4.3. Lechler GmbH (HimeyuuHa)

4.4. AMBOSO (Itanis)

4.5. Buhler Technologies GmbH (HiMeu4uHa)

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

4.7. KomnaHisa Provyko (Yexisa)

4.8. KoMmnaHis AWS (ITtanis)

4.9. KoMnaHia Condorchem Enviro Solutions (IcnaHin)
4.10. KomnaHis Uhde (HimeuyuwuHa)

4.11. KoMmnaHisa ING (Kutau)

4.12. KoMnaHia KEPCO E&C (MispeHHa Kopes)

4.13. Jiangsu Sunpower Technology Co., Ltd (Kutan)

4.14. Doosan Lentjes Flue gas cleaning technologies
(HiMeyyunHa)

4.15. [edki BupobHMKM KaTanizaTtopiB, cuctem CKB
4.16. CBiTOBMM PUHOK pecynbpypu3auili Ta geHiTpupikauiil

4.17. KoMnaHil, wo nocTta4vyawTb cuctemu, obnagHaHHA Ta pilleHHS
peHiTpudpikayil (9K OOBigHUK)



5. TeXHONOrivyH1I wWNAXM KOMMJIEKCHOr0 CKOPOYEeHHS BWKUAO1B
3aKUCy a30Ty Ta MeTaHy

6. Hankpawi pocTtynHi TexHonorii (HAOT). Ckopo4yeHHs Ta
3anobiraHHA yTBOpPeHHW BMKMAIB B aTMochepHe noBiTpA
oKCcupiB a3o0Ty.

6.1. OyMweHHA BWKMOLB WKiO/AMBUX PeYOBUH B aTMochepHe noBiTp4
npu BupobHMUTBL npoaykuii (ToBapiB), a TakKOX MNpU NpoBeOeHHi1
pobiT 1 HapaHH1 nocnyr Ha Benukux nignpuemcTBax (HAOT)

6.2. 0rnag MeToOiB O4YMWEHHS BigXigHMX ra3iB 3 ypaXyBaHHAM
3abpyOoHOIYNX PEYOBUH, WO NigndarawTb 3MEHWEHHWw B XiMi4yHiwn
npomMucnosocti, 2016 HAOT

6.3. Haukpawi pocTynHi TexHonorii pna BWpPOOHWMLTBA BENUKUX
06cAriB HeopraHiyHux xiMiyHuXx peyvyoBUH. AMiaK, KUCNOTU Ta
nobpusa.

6.3.1.HavnowunpeHiwi M™MeTOoOM OYMWEHHA XBOCTOBMUX Tra3is.
A30THOKUCJIOTHUX YCTaAHOBOK

6.3.2. OntuMizsauyisa crtapil abcopbuil

6.3.3. 3aasneHi pisHi BukmaiB NOx Bipg BupobHuuteBa HNO3
6.3.4. AnbTepHaTUBH1 KaTani3aTopu OKUCIIEHHSA

6.3.5 Po3knapaHHa N20 wnaxoM po3WMPEHHS peakTOopHOl Kamepwu
6.3.6. KatanituyHe po3knapgaHHa N20 B peaKTopl OKUCIIEHHSA
6.3.7. KomMbiHoBaHe BupaneHHda NOx Ta N20 y XBOCTOBMX ra3sax

6.3.8 HecenektuBHe KaTanituyHe BipgHoBneHHa NOx Ta N20 vy
XBOCTOBMX rasax

6.3.9. CenektuBHe KaTanitumyHe BipHoBneHHA NOx (SCR)
6.3.10. 3MeHweHHa BukMAiB NOX nip 4yac 3anycKy/3YMNUHKMK

6.4. HOT gna BupobHMUTBaA a30THO1I KMUCNOTU



6.4.1. KoMbiHOoBaHe 3MeHweHHa BukupgiB NOx Ta N20 3 pomaBaHHAM
BYrneBofHiB

6.4.2. Bukngn NOx Bipg BMpobHMUTBa aMiaky.
6.4.3. SNCR Ha ycTaHOBL1 MEPBUHHOIrO0 PUPOPMiHry

7. Po3pobKKN peskKnX HayKoOBUX YCTaHOB YKpalHu ONa 3MeHWeHHS
Ta 3HEWKOOXEHHA BWUKMO1B OKCUMOiB a30Ty

7.1. IHCTUTYT TennoeHepreTuyHmx TexHonorin HauyioHanbHOIL
akagemMil HaykK YKpalHwu

7.2.IHctntyTt ra3y HAH YkpalHu
7.3. IHcTUTYT 3aranbHol eHepreTukun HAH Ykpaluwu

7.4. EKOHOM1iYH1 BMUTpaTuM Ta epeKTUBHICTb 3MEHWEHHS BWUKWUO1B
OKCUOiB a30Ty Pi3HMMM MeTofamu

8.BM3 «[POrPEC» XmtomMupcbka 06n.

9.0cTaHH1 pocArHeHHa B rany3i 3MeHweHHs Bukuais NOx i SOx 3a
OOMNOMOroKw TEexXHONorin Ha OCHOB1 HaHoMaTepianiB: ornag Cy4yacHoOro
CTaHy

10. HusbkoTeMnepaTypHU OopraHivyHuMm Katani3 y Kutail
11. BucHoBku po HTP

11.13. XapaKTepuUCcTuUKM @Gi3MKO-XIMiyHMX npoueciB TEeXHONOriu
OYMWEHHS Tra30BMX BWKUA1B Bifg okcupgiB HiTporeHy B XiMiuyHiwm
npoMMcrnoBocCcTi. [lepeBarn Ta HEQoONiKM.

11.14. EdekTuBHiCTb MeTOniB BMAaneHHs NOX

11.15. TopiBHAHHA MeTOOlB CENEeKTUBHON0 KaTaniTUYHOro Ta
HeKaTa/lILTUYHOro BILLHOBJIEHHS



