HakonunyyBauil eHeprii 3
rpad¢eHa, TexHonorii
BUpobHuytea rpadeHa LUinboBe
aHaNlTU4YHe [OOC/N1OXEHHS.

HaBepeHo 3aranbHy XapakKTepucTuKy, BracTuBOCTi, ranysi
3aCToCcyBaHHA Ta cnocobu oTpuMaHHA rpadeHy Ta OKcuaoy rpadeHy.
HagpaHO KOPOTKY XapaKTepucTuKy CBLiTOBOrO PUHKY CUPOBUHMU

(rpagiry).

A TakoX: KpaTKa XapakKTepuCTWUKa CB1iTOBOro pPWHKY rpadpeHOBUX
MaTepianiB Ha 2022-2023 pp., a TakKOX MNPOrHo30BaHi TeMmnwu
3pOCTaHHA PUHKY pOo 2030 p.

XapakKTepucTmMkKka pPO3BUTKY CBIiTOBOro Ta OCHOBHWUX perioHanbHUX
PUHKi1B rpapeHy, okcuaoy rpadeHy, a caMe KpalH 3axipgHol Ta
LeHTpanbHOol €Bponu (llkpaiH), MiBHi4yHO1 AMepukun (2 KpalHu),
€Bpa3il (YkpalHa, pocifi), A3iaTcCbKO-TUXOOKEaHCbKOro perioHny (7
KpaiH) .

Po3pin Bknw4vyae iHdopmMauiw nNpo KIAWYOBUX TrpaBuiB (peKkBi3nTwu,
0OCb€E, npoaykuis, nNOTYXHOCTi, MeToaum BUPOOHUUTBA). A TaKOX
HaBeJeHO OCHOBH1 BWPOOHWMKKM Ta nocTayvanbHUKKM obnagHaHHA ONg
BUpobHMuTBa rpadeHoBMX MaTepianis.

CyyaCcHMM CcTaH Ta MNPOrHO3
PO3BUTKY BUOOOYTKY Ta


https://niitehimlaz.2mcl.com/2024/03/04/nakopichuvachi-energi%d1%97-z-grafena-texnologi%d1%97-virobnictva-grafena-cilove-analitichne-doslidzhennya/
https://niitehimlaz.2mcl.com/2024/03/04/nakopichuvachi-energi%d1%97-z-grafena-texnologi%d1%97-virobnictva-grafena-cilove-analitichne-doslidzhennya/
https://niitehimlaz.2mcl.com/2024/03/04/nakopichuvachi-energi%d1%97-z-grafena-texnologi%d1%97-virobnictva-grafena-cilove-analitichne-doslidzhennya/
https://niitehimlaz.2mcl.com/2024/03/04/nakopichuvachi-energi%d1%97-z-grafena-texnologi%d1%97-virobnictva-grafena-cilove-analitichne-doslidzhennya/
https://niitehimlaz.2mcl.com/2024/03/04/suchasnij-stan-ta-prognoz-rozvitku-vidobutku-ta-pererobki-grafitu-v-ukra%d1%97ni-visoka-investicijna-aktivnist-u-konteksti-perspektiv-eksportno%d1%97-napravlenosti-grafitu-cherez-visoke-zrostannya-po/
https://niitehimlaz.2mcl.com/2024/03/04/suchasnij-stan-ta-prognoz-rozvitku-vidobutku-ta-pererobki-grafitu-v-ukra%d1%97ni-visoka-investicijna-aktivnist-u-konteksti-perspektiv-eksportno%d1%97-napravlenosti-grafitu-cherez-visoke-zrostannya-po/

nepepobku rpad¢ity B YKpalHl.
Bucoka i1HBeCTUL1MHA
AKTUBH1CTb y KOHTEeKCTL1
nepcneKTus eKCNOoOpPTHO1
HanpaBJIeHOCT1l rpa¢lTy uepes
BUCOKE 3pOCTaAHHA NOMNUTY Ha
rnobanbHomy PUHKY Ha
aKymynsatopHli ©Oartapel (ans
Be/NNKo1l eHepreTuku 1
aBTOMOO1/NbHOL NPOMUCNOBOCT1)
llinboBe aHanliTU4yHe
DOCN1OXEHHSA.

papiT: poposBuwa, 6anaHcosi 3anacu B uinomy Ta B po3pobui,
OCBOEHHA, BUAOOYTOK. [lOTOYHA CUTyauiss Ha BLTUYM3HAHMX POQOBMILAX
rpapity. KoMnaHii-po3pobHukupopgoBuu, i BUPOOHMKM rpadiToBOi
npopoykuyii. EkcnopTt, iMnopT. MonuT 1 npono3uuil Ha pPUHKY
YKpalHu.

NMepeBarn ykKpaiHCbKOro rpa¢itoBoro 6i3Hecy i OCHOBH1 YMHHWUKMK
iHBecTuUinHOl npuBabnueocTi rpa¢itoBoro 6i3Hecy B YKpaiHi.

MepcnekKTMBM YKPAIHCbKOr0o PUHKY rpa¢iTy B KOHTEKCT1 3pOCTaHHA
nonuty i obMexeHHA npono3uuil Ha CBiTOBOMY pPWHKY

KnwyoBli TeHOeHUil Ha CB1iTOBOMY pUHKY rpa¢eity. Monut 1
npono3unyii. OCHOBHi cnoxuB4yi Hiwi. [JpanMBepn 3pOCTaHHA MONUTY.
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MpnunHn obMexeHHa npono3unuyii rpadpity npupogHoro B €C i CIUA.

MpopuBHL1 TEeXHONOr 14yH1l
1HHOBaUll B OCHOBH1M X1Mii.
MpaKTUYHUMK gocBip
BNPOBaAXeHHA B MNPOBlAHUX
CX1OHOEBPONEMCbKMX KOMMNAH1AX.
MoxnuBocCT1l BUKOPUCTAHHA
NOCBlAy B YyMOBax X1MNpomy
YKpaluu LUinboBe aHanlitTuyHe
NOC/ILAXEHHS .

KnyoBli acnekTuM Ta [OCATHEHHS XiMi4yHO1 NpPOMUCNOBOCT1 KpalH
NMpmbantukm Ta CxipHol €EBpPONM Yy KOHTEKCT1 BMNpOBafgXeHHH
MPOPUBHUX TEXHONOrin i HoBUX BUPOBHMYMX npoueciB. IHHOBaUiWHMWU
noTeHUian Ta NpPaKTUYHUMN [JOCBifO perioHis.

HoBi xiMiyHi BMpoOHMLTBaA 1 TexHoNoril, BhApOBagXeHi B XiMiyHux
KoMnaHiax kpalH Mpubantmkm i CxipHol €Bponu B 2020-2023 pp.,
abo X 3aaBNeHli QOO BNPOBAAXEHHSs Yy CepeaHbOCTPOKOBiM
nepcneKkTuBl.
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MpaKTU4YHUMK pocBin
BNPOBafAXEHHA MaAJIONOTYXKHUX 1
MOAY/NbHUX BUPOOHMLTB amliaky
Ta MeTaHoNny Ha OCHOB1
B1LOHOBJ/IWBAHOL CUPOBUHMN
(6biora3/6iometaH). [MoTeHulian
Ta AOOULLlJbH1CTb BUKOPUCTAHHA
nepenoBoro CBlTOBOro pAoOCBlpy
B ymoBax YKpailuu. LUinboBe
aHaNlTU4YHEe [OCN1OXEeHHS.

OrnspmoBMM aHani3 1CHYKWYMX TexHonorin nepepobku OioMacu vy
nanMBo Ta XiMi4YH1 MPOAYKTH.

AHani3 BnpoBagXeHHd Yy CBiTi BMPOOHWMUTB aMiakKy Ta MeTaHO/y Ha
ocHoBl BipHoBMWBaHOlI cupoBuHu (H6iorasz/6ioMeTaH): nepenik
peani3oBaHMX Ta 3afaB/eHMX NPOEKTiB, BifgoMoCTi nNpo TexHonoriil
Ta NPOEKTHLI MOTYXHOCTi, CUMPOBWHHLI acnekTu, nepeBarn U HemoNikwu
npouecis.

eTanbHUN TEXHONMOriyYyHWMN Ta anapaTypHun orndapg y po3pis3i
KOMMNaHin-niueHsiapiB, NaTeHTOBMACHWKiB TOWO.

KoMepuinHi npoekTu ManoMacwtabHux 1 MOAOYNbHUX BUPOOHWULTB
MeTaHony Ha ocHoBi 6iora3sy/6ioMeTaHy. LiHOBMM acnekrT.

XapakTepucTMka Ta MNPOrHO3Ha OUiHKa CTaHy PO3BUTKY BMpPOOHMULTBA
i nonuty 6ioamMiaky i 6ioMeTaHony y cBiTi.

KopoTKuiA ornspn BAPOBaAXeHHs Yy BUPOOHMUTBO aMiaky i MeTaHony,
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OTPUMAHUX WNAXOM e€eneKTponisy, AK Haunbinbw KOMepuinHO
NnepcneKTUBHOro MeTopny.

MoTeHuyian 1 KoOMepuiWHa p[OUIiNbHOCTbL CTBOPEHHS B YKpailHi
ManoTOHHaXHUX BUPOOHMUTB MeTaHONy 1 aMiaky Ha ocHoBi 6Giomacwu.

HoBl nipxomM pO BUKOPUCTAHHSA
CUMPOBUHHUX MaTeplaniB (NiTimn,
rpadir, CKJNIoOKepaMlKa,
OiwodliT, wWeO1lHb 13 WLAbHUX
NPUPOOHLX nopin) B
npor pecuBHuX Buagax
AKYMYNATOPHUX baTtapen
(TBepmoTinbHl, NiT1iW-10HHL,
NiTiN-ClpyaHil, 3aN1130-
NOBLTPAHL, pN[NIA HAKOMUWYEHHS
Tenna) LUinboBe aHaniTu4yHe
DOCNL1AXEHHA.

HapaHa ekcnepTHa ouiHka NOTOYHO1 cuTyauil y BUpPOOHMUTBIL
NEePBMHHOL CUPOBUHU [ONA9 AKTUBHUX aKYMYNATOPHUX MaTepianisB vy
CMHTE31 AKUX YyTBEepausnocs BUKOPUCTaHHA KapboHaTiB, rigpokcupis
1 cynbpaTtiB MeTaniB Ta 11 BaXJMBOCTL [ONd CTanoro PoO3BUTKY
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NaHUKriB nocTayaHHA akyMynsaTopisB y cBiTi. KonumBaHHA UiH Ha
CUPOBUHY, 3yCUNNA WOOO €EKONOriyHuMx Ta eTUYHUX npouepyp
3akyniBni, ouyikyBaHHf gucbanaHcy Mix nonuToM 1 npono3uuie€w Ta
CTBOPEHHSA 1 KOHTPONAb 1HHOBAUiIMHMX TEXHONOrMiYHUX NaAHUIOXKiB
NPOBiOHUMN MiXHApPOOHWUMM BUPOOHMKaAMM 1 cCNoxMBayaMm B CBOIX
iHTepecax, 3MiHWBATUMYyTb MaWbyTHKW MNOBEOiHKY rpaBLUiB PUHKY.
YYyaCcHUMKN pPUHKY nNepexoafaTb Bl OQOBrOCTPOKOBUX KOHTPaAKTiB Ha
nocTayYyaHHAa CUMPOBWHM OO NpPAMUX 1iHBecTuuinm y BupobyBHLI Ta
nepepobHi npoektn, wob KoMNeHcyBaTu nepenivyeHi pusunku. ToMmy
pO3KpUTa B [OCNigXeHHi1 TexHonoriyHa iHdopmMauia, nigkpinneHa
aHaNiTUKOW PUHKY, CNpUATUME MPUUHATTIO NPaBUIbHUX 1HBECTMLINHUX
piweHb Ha rany3eBoMy pPiBHi B noTpibHumM vac.

TexHonorii BUPOOHUL TBA

eTUJIeHy 1 nponineHy 3
eTaHony. Ornsapm peanl30BaHUX
npPpoeKT1B. PuHOK
©iononieTuneHis 1
©OionponineHiB. linboBe
aHaNlTU4YHEe [OCN1OXEeHHS.

AHani3 Ta Bipb6ip Haumbinbw KoMepuiani3zoBaHMX MNPOMUCIOBUX
npakTuk BupobHuuTtBa 6ioeTuneHy, 6ionponineHy, 6iononietwuneny
(Bio-PE), ©6iononinponineHy (Bio-PP) Ha oOcCHOB1 TexHonorii
geripgpatauil 6ioeTaHony 3 NOLOBXEHMMWU JflaHUKWXKaMuU nepepobneHHs.
B pocnigxeHH1i npuBegeHi TakKOX QdaHli wWoAo 1HWWMX TexXHONoriw
oTpuMaHHs 6ioeTuneHy Ta 6iononionediHis Ha GionoriyvyHin OCHOBI.
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NMpuBepeHi poO3BEpPHYTLi Ta KYMYNATUBHLI faHi woOoo KOMMaHiu-
PO3pOOHMKiIB TexHoNnorin, KoOMNaHiM-niueH3iapiB TexHoONOrim,
KOMNaHin-BupobHukie OioetuneHy, 6ionponineHy, 6iononietwuneny
(Bio-PE), 6iononinponineHy (Bio-PP) Ta npomucnosux nnowapok,
Ha fAKUX peani3oBaHl (9KwWo peanisoBaHi) NinoTHi,
O0EMOHCTpPAUinWHi, npoMucnoBi BUPOOHMLUTBA.

OrnspoBo HapgaHi paHi woOoo cuTyauii Ta TeHOeHUin Ha CBiTOBOMY
Ta YKPaiHCbKOMY pWHKY 6ioeTaHony Ta 6ionnacTWMKiB Ha MOro
OCHOB1.

OcHOBHi1 KpuTepil Bipbopy HayKOBO-TexXHi4YHOI Ta TexHONOri4yHol
iHdopMauil pOng [OCNifgXeHHA: penpe3eHTAaTUMBHLICTb, MaKCuMalbHe
BMKOPUCTAHHA 1H¢opMauil 3 nepwopgxepen, 30KpeMa, [OCTYMHUX
MiXHapogHux 6a3 pocnigXeHb, HAYKOBUX CTaTeW, BUKOPUCTAHHA
KopnopaTtuBHol iHdopmMauili Ha ocHOB1i o¢iuiMHMX 3BiTiB Ta iH.

CTaH 001iry peskKux X1IM1YHUX
pe4YyoBUH B YKpalHl.
AHaniTu4yHo-dakKTorpadiyHa
[oBlOKa

B aHaniTtuko-dpakTorpapiyHin posipui (AOO) npenctaBneHi paHi
wono neranbHoro obiry okpeMmx XiMi4yHMX peyoBWUH B YKpaiHi, aKi
MalTb BJIACHUW TOBapHUKN Kopg, iHdopMauis HapmaHa MaKCUMaNbHO
neTanbHoO;

NMpuBegpeHi paHi wWoQO OCHOBHUX KOMNaHin-Tpeupepis, fKi
iIMNOPTYWTb TOBaApPHi1i XiMiyH1 peyvyoBUHM pi3HO1l KBanipikauil
(HacamMnepepn, peakTuBHOl) po YKpalHu. ToBapHy cneuianisayiw
KoMnaHin, ski 3abe3neyylwTb OCHOBHi iIMMOPTHi1 MNOCTaBKM XiIMiYHUX
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PEYOBUH OO0 YKpaiHm i ski 36epernm CBiM 30BHiWHBbLOTOPrOBESIbHUM
dyHKULiOHaN 3 No4YaTKy BOEHHMX OiNn;

3pobneHnn aHani3 paHUX nNo OiNbWOCTLI XiIMiIYHUX CNONyK HAKi
HanexaTb OO rpynu npekypcopis.

AHaNl1TUYH1 ornanu
1HHOBAL1MHUX TEeXHOoNorim Ta
npakTuKk. Po3pobnsawTbCca Ha
3anMT 3aMoBHUKa pnsa Oypb-
AKOro X1M14YHOro BUpPOOHMLTBA
HAa OCHOBl penpe3eHTaTUBHUX
1HpopMaL1UHUX pXepen

Mo iHguMBifgyanbHW 3anuTaM 3aMOBHWUKIiB.

MacnopTwu 0e3neyHocT1l
nponykull (SDS) Ha npoaykulio,
fiKka nipnsira€ nacnoprtu3aull.
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Po3pobka 3A1ACHIWETbLCS
B1AMNOB1OHO A0 M1XHapoOAHUX Ta
HalulOHAJIbHUX CTaHOQApPT1B
AHT N1UCbKOIW Ta/abo
YKPAlHCbKO MOBaMM

Po3pobnsawTtbcs Ha 6yab-aKy XiMi4Hy npoaykuiw (XiMiyHy peuvyoBuWHY,
cyMiw), fka nipgnarae nacnopTtu3auyili Ha 6e3neyHicTb.

Bbyob-fK1l X1M14H1l BUpPOOHMUUTBA
(3a 3amoBNIeHHSAAIM) AHaN1TUKO-
daKkTorpapiyHli poBlLOKMW

AHanituko-¢pakTorpadgiyHi nosigkuM MicTATb peTanbHiI Ta
penpe3eHTaTUBHi paHi wopmo KoMnaHim-niueHsiapiB (niueH3iartis),
iIHXMHiIPUHIrOBUX KOMMNAHiW, 1HHOBAUiMHMX TEXHONOriN XiMi4YHMX
BUpoOHUUTB. Ornsap iHBeCcTUUiMHMX npoekTiB, sSKi peani3oBaHi (5-7
pokiB) abo X peani3ywTbCs y CBiTOBOMY XiMi4YHOMY BMpPOOHMUTBI.
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