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NEPEPOBKA POCJINHHUX BIAXOAIB
PISBHOIO NOXOAKEHHA

Bceryn. biomaca nepeBaxHO 3aCTOCOBYETLCS SIK EHEPreTUYHe AXXKePEeso, ToAi K BOHA € LiHHOK XiMiYHOK CUPOBUHOIO.
Ha cboroaHi BugineHo 20 6a30Bux Cr10JyK, IKi MOXHA OTPUMATH i3 POC/IMHHOI BioMacy Ta sikux 4OCTaTHbLO /151 BArOTOBJIEH-
HS1 LUMPOKOro aCOPTUMEHTY MPOAYKLi XiMiYHOI MPOMUCIOBOCTI.

Mpob6nematuka. Heapaxaloun Ha 3HAYHWK MOTEHLan POCIAMHHUX BigXoA4iB 418 MPOMUCIOBOCTI, B YkpaiHi po6oTam y
LibOMY HanpsiMKy npuainseTbCsl HEA0CTaTHbO yBaru.

Merta. CTBOpeHHS e(heKTUBHOIro TEXHOJIOIMYHOro PilLeHHSsI, sike 3a6e3ne4YnTb KOMIJIEKCHY MpakTu4HO 6e3BiaxoaHy ne-
pPepobKy BinxoniB POCMHHOIO NMOXOAXEHHS 3 O4EPXaHHSIM JiKBIAHWX NMPOAYKTIB.

Martepianu ii MmeTogun. B nocnigxeHHi BAKOPUCTaHO METO/ OPraHO-COJIbBETHOI Bapku, MeTos BUOYXOBOro aBTorigpo-
J1i3y, reTeporeHHOoro Kkarasiay, HU3Ky aHaaiTUdHUX METOLAIB ( TEXHIYHWI, €IeMEHTHUM, CTPYKTYPHUI aHasia).

Pesynbratn. Noka3aHo, 10 06pobka POC/IVHHOI CUPOBUHM B YMOBaxX aBTOriapOoi3y AO3BOJISIE 3PYHYBATU BUXIAHY
KOMMakTHY, MiLHY CTPYKTYPY Ta po3knacTu ii Ha iHauBigyanbHi cknanosi. [ns mikpokpuctanidHoi uemonosu (MKL) Binbysa-
ETbCS1 3POCTaHHS 3arasibHOi KOHBepPCii Ha 6— 18 % i3 Bucokum iHgekcom kpucTtanidHocTi (IK) — 0,81. BctaHoBieHO, Lo rnpu
JYXKHIli 06p06Li pUCOBOI J1Iy3rvi CrIOCTEPIraeTbCsl «eKCTPaKLis» HeEopraHiyHOI Ck1aA0BoI Ta 3MEHLLEHHS ii BMICTY, a Takox
vyacTkoBa AenirHigikadis 3 0o4HO4YaCHUM 30i1bLLIEHHSIM BMICTY Ljes110/1031. MeTog0M opraHo-Co/IbBETHOI BapKu J1y3ru, 3 Skoi
rioriepeaHbo BUAAIEHO KDEMHIEBI Cr10JIyKW, BUAINEHO MakcumasbHy Kinbkicte MKL (100 % Bin TeopeTnyHO MOX/INBOIo), 3
IK 0,77, ctyneHem nonimepun3aadii 560,5 ta 4uctoToro 99,3 %. Pa3om 3 TuM ofepxxaHo 3pa30kK AioKCUAY KPEMHIIO, 3 BMICTOM
SiO, He meHwe 99,99 %.

BucHoBku. HaBeneHo crocib oaep xaHHs L1031 3 BigXo4iB POCMHHULITBA METOLOM OpraHo-COJIbBEHTHOI Bapku Ta
BCTaHOBJIEHO BI/IMB MPOLECy rnonepenHboi 06pobku nirHoLet0103Hoi 6iomacu Ha Qi3nKo-XiMiYHi XapakTepucTuku oaep-
XKaHOoI Lieso103u.

Knio4oBi cyoBa: BUbyxoBuii aBToriaposia, Lesos03a, JirHiH, MikpokpucTasiyHa Less103a, 4ioKCua KPEeMHIo.

O/Hi€10 3 XapaKTEPHUX PUC CHOTOJIEHHS € UUC- | CYTTEBI TOKA3HUKU €HEPTeTUYHOCTI Ta MUPOKUIA
JIeHHI crpobu iHTerpailii pocJuHHOI 6ioMacH B | CIIEKTP XiMiuHOTO CKaamxy — (haKTOPH, sKi 103-
eHEepPreTUYHUIA Ta CHPOBUHHUI CEKTOP €KOHOMI- | BOJISIIOTH PO3IVISIIATH POCAUHHY OioMacy sIK 1mo-
ku [1]. HeBubGariusicTb 6aratbox KyJIBTYP [0 [10- | TEeHIiiiHEe Kepeso ajJbTepPHATUBHOI eHeprii Ta
TOJ[HIX YMOB, IIHUPOKI MOKJIMBOCTI 1X CeJeKIli, | cupoBuHuU. ¥ GaraThox KpaiHaxX CBiTy, 0COOJIMBO

€KBaTOPIaAJIbHOTO TOsICY, POCIMHHA Oiomaca Ha-
© T.B. TKAYEHKO, B.O. EBIIOKUMEHKO,

1 HUM 1 HOBHUX Heprii (mepe-
J1.C. KAMEHCBKUX, M.M. ®IJIOHEHKO, past € o1 3,,,(,)C 0 Avkepest eHeprii ( epe':m
B.B. BAXPIH, B.I. KALTKOBCHKMUIL, 2018 Ba)KHO TIpocTe ii cramioBanns) [1], a 3aramom ii
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yacTka B eHeprodajianci KOJMBAEThCA BiJ 3 10
35 %. Opnnaxk riobaibHa OpieHTAIlist Ha POCTMHHI
eHepreTUYHI pecypcH, Ha Hallle TepeKOHaHHS,
He TIJIbKM HEMOJKJINBA, a 1 HEAOIIIbHA. 3HAYHO
e(eKTUBHIINM € PO3BUTOK CHUPOBUHHOTO Ha-
MPSIMKY, OCKIJIbBKA BHUCOKMN BMICT IEJI0JIO3H,
TeMITIeTI0NI03H, JITHIHY, TeHTO3aHiB, KPOXMAJIIO,
IYKPiB, IEKTUHY J03BOJISIE TIPU BiTHOCHO HEBU-
COKMX 3aTpaTaX OTPUMYBATH HU3KY JIiKBIJIHMX
MTPOJLYKTIB, K1 3HAXO/ATH MTUPOKE 32CTOCYBAHHS
B XapyoBiii, MeInuHil, mTaphyMepHiil Ta XiMiaHiT
npomucyioBocTsix. [1lopiuHo B pe3ysbraTi Misiib-
HOCTI arporpoMUCIIOBOTO KOMILJIEKCY YTBOPIOETh-
cs1 3HaUHAa KiJIbKICTh JIITHOIE/TIOJIO3HUX BiJIXO/IIB,
SIKi He BUKOPUCTOBYIOTCSI 200 YTHITI3YIOThCsI Oe3
Oyib-s1KOi TIepej0OpOOKH, 10 MPU3BOIUTH 10
CYTTEBOTO 3a0py/IHEHHST HABKOJIMIIIHBOTO Cepe-
nosuiia. [Ipore Bonu MOKyTh OyTH TIepeTBOpeHi
y I[IHHY CUPOBUHY, 30KpeMa I1eJ110JI03y, MOHO- Ta
OJIITOILYKPH, Pi3HOMaHITHI 6i0JIOriYHO aKTHBHI
pedoBuHU [2].

Bizomo, 110 Bigxoau BupoOHUIITBA pucy (co-
JIoMa Ta KBITKOBI JIyCOUKH) €, HA BiZIMiHY BiJl iH-
IUX KYJBTYP, KOHIIEHTpATOpaMU KPEMHIlo, 1110
BXOJIMTH JIO CKJIAJTY POCJIUHE Y (ha3i TOBHOI CTHUT-
JIOCTI y BUTJISI aMOP(MHOTO TIOKCUIY KPEMHITO
[2—6]. Pucosa my3ra nepeBaskHO CKJIAJAETHCS 3
JITHIHY, 11eJ1071031, reminemonosn, Si0, i He-
3HAYHOI KiJIbKOCTI OKcHIiB MeTamiB [7—10].

[Toxo/KeHHs KpeMHII0 y PUCOBOMY JIVIITIMHHI
HEOIHOPA30BO JOCI/KYBAIOCS BUCHUMHU, O11b-
ICTh 3 SIKUX BBAXKaE€, 110 KPEMHIN HaKOITWYY-
€TbCA y POCJINHI Y BUIJISA/II MOHOKPEMHIEBOI KUC-
JIOTH, KA TPAHCHOPTYETHCS /10 30BHINIHBOI T10-
BEPXHI POCJMHHUX TKaHUH. TyT BOHA BHACJIJIOK
BUTIAPOBYBaHHS KOHIIEHTPYETHCS i B Pe3yJIbTaTi
roJiiMepu3allii mepeTBOPIOETHCS Y 1EJI0JT03HO-
KpeMHe3eMHy MeMOpany [11].

Yepes BiJICYyTHICTD TMOKUBHUX PEYOBUH Ta He-
TaTUBHUI BIJIUB HA CTAH 3/I0POB’S BEJINKOI poTa-
TOI Xy100H, 10 3yMOBJIEHO CKJAIHICTIO MPOTle-
CiB nepeTpaBJieHHs, BAKOPUCTOBYBATH JIYIIITNH-
HS K KOPM, He3Ba)Kaloul Ha HU3BKY BapTiCTb,
HelomiabHO [12].
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[Tpore pucoBy Jy3ry MOKHa 3aCTOCOBYBATH
JUUIS OflepsKaHHSA HU3KU OPTaHIYHUX Ta HeOpraHiv-
HUX IPOYKTIB: CIOJIYK KPEMHIIO — JIIOKCHULY, Kap-
6iy, HITPHUJLY, TETPAXJIOPH/ILY, YUCTOTO KPEMHIIO,
CUJTIKATIB, BYTJIEITIO, KCUJIOJIIB, TIOJIILYKPiB, Oyp-
dbypomy, nemonosu Tomo [3—5, 13—15]. IIpore
HWHI, He3BAKAI0YN Ha HEJOJIKHU, HalOiabm 1mo-
IIUPEHUM CIIOCOOOM YTHIII3AIT PUCOBOI JIy3TH €
€HEepPreTUYHUHN HAIIPSIMOK (CITAJIIOBAHHS ).

PESY/IbTATU TA iX OBTOBOPEHHS

Mertoio poboTu 6yJi0 cTBOpeHHs e(heKTUBHOIO
TEXHOJIOTIYHOTO PillleHHs, IKe 3a0€311e4UTh KOM-
IJIEKCHY, IPAKTUYHO Oe3BiAX0AHY 1IepepoOKy 3a-
JIUTITKIB POCAMHHOTO TTOXO/KEHHS JIJIs OZIePKaH-
HS JIIKBITHUX TTPOTYKTIB.

AK JrHOTETI0NI03HY CUPOBUHY BUKOPHUCTAHO
PHUCOBY JIy3Ty, KadaHu KyKypyasu [16] Ta nHas-
3eMHY 4YacTUHY J030BHAHOro mnpoca (Panicum
virgatum L.) [17]. XimMiuHUii CKJIa TOCTIIKyBa-
HOI Oiomacu HaBesieHO y Tabsmili 1, BUBHAYeHHS
SKOTO BUKOHAHO 3a paHillle OITMCAaHUMHU METO/IN-
kamu [16, 17].

[o10BHOIO BIZIMIHHICTIO JIy3TH PUCY BiJl pelITH
JITHOIEJTIONIO3HOT Oi0MacK € BUCOKHUIT BMICT HEOp-
TaHIYHOI CKJIQ/OBOI. BUKOHAHHST HEPYWHIBHOTO
€HepProINCIIePCIiTHOTO PEHTreHO0-(II00PHUCIIEHT-
HOTO aHAJII3y 30JI11 PUCY HA TIPUTE31HHOMY aHaJIi-

Ta6ruys 1
CxkJia1 BUXiTHOI CHPOBHHH JIJISI TOAAJBIINX TOCIi/IKEHb,
MacoBa 4acTka, %

Kavanu IIpoco
. Pucosa
Buxigna cupoBuma KYKYPYZ3U | JIO30BHHE
JIy3ra [16] l17]
Ilesrono3a 39,7 43,2 46,7
Temirtesronnosa 13,3 * 26,4 23,0
Posunnni peqoBmHN 8,2 4,2 7,7
Jlirnin Knacona 20,2 23,4 13,8
Cwmoun it skupu 0,3 0,5 2,0
3oma 18,2 1,5 54
Ta1me 0,1 0,8 1,4
Bcenoro 100,0 100,0 100,0

* CyMapHO TeMillesTiosio3a Ta IpoTeiH M.
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3atopi “Expert 3L”, nokasaso, 1110 OCHOBHUM He-
OPTaHIYHUM KOMIIOHEHTOM € IOKCUJl KPEMHII0
(Tabi. 2), 10 y3rOMKYEThCS 3 JITEPATyPHUMU
naaumu [2—6]. OTxe, prucoBa Jsry3ra, Ha BiIMiHY
Bi/l KaUaHiB KYKYpYy/I31 Ta JIO30BUIHOTO I1POCa, €
IIHHUM JIJKepeJioM He JInIie TPUPOTHUX TIOJi-
MepiB, a it aMOPGHOTO TIOKCUITY KPEMHITO.

Hacrynaum erarmom po6otu GyJ0 posiieHHsT
CUPOBWHM HA OKPeMi KOMITOHEHTH.

Panime 6ysio mokazaHo eheKTUBHICTh BUKO-
PUCTAHHST TIPOIIECY BUOYXOBOTO aBTOTI/IPOJII3Y JJIsT
PO3/IiJIeHH Ha MTeBHI CKIA/I0BI /IJIs1 KAYaHIB KyKYy-

Tabnuys 2
XimiuHHI CKJIa/1 30JbHOTO 3aJHIIKY PUCOBOI JIy3TH
i;ﬁ;{;?f Macosa yactka, % PeuoBnna qﬁi;f;
O 51,477 £ 0,812
Mg 2,146 £ 0,298 MgO 3,559
Si 42,982 + 0,719 SiO, 91,953
S 0,172 £ 0,006 SO, 0,344
K 1,944 + 0,056 K,O 2,342
Ca 1,143 £ 0,028 CaO 1,599
Fe 0,061 = 0,001 Fe,O, 0,087
Cu 11+1x10°6 CuO 14 x 106
Zn 5+1x10° ZnO 57 x 106
Tabruys 3

CkJuiaJ BUXiZIHOI CHPOBHMHH IIiCJIsi BHOYXOBOTO
aBTOTiPOJi3y MacoBa YacTka, %*

Kavanu IIpoco
. Pucosa
Buxisna cupoBuHa | KyKypy/JIsu | JI030BHJHE
[16] [17] Jiy3ra

Iesono3a 50,8 53,4 44,2
Teminemonosa 1,7 3,8 1,5 **
Posunnni pedoBunun 28,5 23,8 13,6
Jlirnin Kinacona 16,6 10,9 20,3
Cwmoun it skupu 0,5 2,0 0,3
3oma 1,5 5,0 20,0
Tnme 0,4 1,1 0,1
Bceworo 100,0 100,0 100,0

* YMOBH mportecy BUOYXOBOTO aBTOTiIPOJII3Y: TeMIlepaTypa —
220 °C, tpuBamicth — 15 XB. ** — cyMapHO reminemnionosa
Ta IPOTEiHN.
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pyasu [16] Ta sozoBugHoro npoca [17]. Tomy
6yJ10 TIpoBeieHO (hPaKIiOHYBAHHST TIPOAYKTIB BU-
GYyXOBOTO aBTOTIIPOJIi3y 0OpPaHUX BiJIXO/iB CiJjib-
cbKoro rocrozgapcrsa (tabu. 3) 3a CxeMoIo HaBe-
JeHoto Ha puc. 1.

Oprano-cosibBeHTHa BapKa, 10 JeKUTh B OC-
HOBI o/lepyKaHHA MiKPOKPUCTAJNIYHOT 1eJI0JI031
(MKII), onncana nuskoto pobir [1, 18, 19]. ¥
pe3yJibTaTi BUOKPEMJIEHO T1eJTI0JI03Y 3 KayaHiB
KyKypyasu (puc. 2, a) Ta JIO30BUJHOTO TIpoca
(puc. 2, 6), OCHOBHI XapaKTEPUCTUKHU SIKOT HaBe-
JIeHO y TabJI. 4.
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Puc. 2. MKII, Buzinena 3 KauaHiB KyKypyusu (a), mpoca jozosugHoro (Panicum virgatum L.) (6) Ta pucoBoi jiysru (6)

Beranosneno, mo suxia MKII 3poctae nipu Bu-
KOpHUCTaHHI BUOYXOBOTO aBTOTIPOJIZY sIK CTaii
IiZITOTOBKYU JIJIS1 OJIePsKaHHS KiHI[EBOTO ITPOAYKTY
(Tabu. 4). BMicT 3a/IMIITKOBOTO JIITHIHY B O/[epsKa-
nHux 3pazkax MKII Busnauanm 3a crangapTHOIO
Metoukoio [20]. Cryninp nonimepusaritii (CIT)
MKII, Busnavanu 3a FTOCT 9105-74 na karmissip-
HoMmy Bickosumetpi Tumy BIIJK-3 3 mocriiinoio
mBukictio 0,01665 mm?/c? 3a meToukoio [21].

Haamounexkynsapuy crpykrypy MKII anasmizy-
Basim ucpakromerpom MiniFlex 300/600 y Bur-
POMIHIOBAHHI MiJIHOTO aHOJy 3 HiKeJeBUM (i-
JIBTPOM B II€PBUHHOMY IyuKy. /[y npoBesieHHs
peHTTreHorpaivHUX eKCIEePUMEHTIB TOCTiIKY-
BaHi MaTepianu y BUTJSAAI APiOHOMMCIIEPCHUX
MIOPOIIKIB PO3MIII[yBall B KIOBETH 3aBTOBIIKHU
0,2—0,3 mMm. Peectpalio po3scisHoi iHTEHCHUB-
HOCTi TIPOBOJIMJIN B PEXUMI KPOKOBOTO CKaHY-
BaHHS CIMHTUJIAIIIHOTO JIeTeKTopa B Jlialla30Hi
KyTiB po3citoBsinus Big 5 10 60° 3 kpokowm 0,02°.
Ha nudpaxrorpamax 3paskis 1esioo3u (puc. 3)

CIIOCTEPIraloThCs MAKCUMYMH B 06/1acTi KyTiB 20:
14—16°; 22-23° 34—35°, 10 BifHOCATHCA 10 Bijl-
obpaxenus miuomun 10—1, 101; 002; 040 neo-
JIO3HOI KPUCTAJIYHOI IpaTku BifnosigHo. [liku B
obmacti 20 = 15—16° nos’asani 3 audpaxiieio
PEHTreHIBChbKUX TpoMeHiB Bia mromnmua 10—1 i
101 xpucrasiuHoi rpaTku 1esoa03u I. [aTencus-
HIiCTB TKOBOTO pediiercy B obacti 20 = 22—23°
Bianmosigae momuai 002 KpucTamiyHOl IpaTKu
mpupoaHoi 1emmosno3n 1. Pentrenorpama «mpodi-
JII0» aMOP(HOTO PO3CIIOBAHHS 1IEJI0JI031 MA€E Xa-
paxkTepHuil AUQY3iiHNN XapakTep 3 MaKCUMY-
MoMm 20 = 18,5—19°.

JIist XapaKTepuCTUKU OYI0BY 1E/TI0J1031 OYII0
BBE/ICHO MOHSATTS «iHAeKcy KpuctamiunocTi» (1K)
i po3pobJIeHO KijlibKa METO/IB fOr0 BU3HAYEHHSI
[22]. Busnauenuii peaTreHorpadgiuHUMU 10CIIi-
mxenHsaMn [K xapakTepnsye 4acTKy peryJsspHO
YIAKOBAHWX MOJIEKYJI, CYKYITHICTh SKUX 3YMOB-
JIIOE TI051BY Ha Au(paKiIiiHill KapTrHi GperiBchb-
KUX BifoOpakeHb. XaOTHYHO OPIEHTOBaHI MOJIe-

Tabauys 4
BruB BHOYX0OBOTO aBTOTi/IPOJIi3y HA BUXiJI Ta CTPYKTYPHi Xapakrepuctuku MKI
ITapameTpu aBTorinpoJisy Opnnocraniitna gesiraidikanis Giomacu
Cuposina BMICT JIITHIH CTYIiHDb

t,°C P, MITa T, xB % e Y| suxin MKIL, % IK HOmMipmauﬁ
IIpoco nozoBute — — — 1,2 40,2 0,74 577,5

220 3,0 15 0,9 42,5 0,81 569,0
Kavanu Kykypyasu - - - 1,1 38,7 0,77 569,0

220 3,0 15 1,0 49,8 0,78 560,5

%4
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Puc. 3. Pentrenorpamu 11eJios1o31 3 KayaHiB Kykypyas3u (7, 2) ta nmpoca sozoBumHoro (3, 4), Bu-
JiseHol pisaumu criocobamu: 7, 3 — OKHCHO-TIAPOIITUIHUM crtocoboM 6e3 morepeanboi 06pos-

Km; 2,4 —

KyJId PO3CIIOI0Th BUIIPOMiHIOBaHHS AM(DY3iiTHO.
[HprKaTOpPOM CTPYKTYPHOTO CTAaHY KPUCTAJIIYHOI
YaCTUHU TIEJI0JI03U TIPU eKBaTopiaibHii aud-
PakIlii MOXKYTbh CJIYTYBaTH, IEPEBAKHO, TApAMET-
pu pepaexcy 002. IlixBuinenns iHAEKCY KpHCTAa-
JIIYHOCTI Bi/ITIOBiIa€ 3MEHIIIEHHIO BMICTY JIITHIHY
11 aMmophHUX KOMITOHeHTiB. [lifBuIeHHd BiHOC-
HOTO BMICTY KPUCTaJiYHOTO KOMIIOHEHTY Bif0y-
BAETHhCS TIPU BUAAJEHHI JITHOBYTJIEBOIHEBOTO
rowmtekcy [23]. 3miny IK pospaxoByBasm 3a Me-
Topnkoio loenoBrya y Moaudikariii 3a MeTO0M
Ceraina [23—27].

PospaxoBani 3nauenns [K ozxeprkannx 3paskiB
MKII nopisuioiors 0,74—0,81 (taba. 4), mo €
OJU3bKUM He JIUIIe 71 CyIb(aTHOI Ta CyabhiT-
Hoi tnesmonosu 3 nepesunn (0,65—0,68), a it 10
1eJTI0JI03H, oziepskanoi 3 6aBosHu (0,8) [24].

B IY-cnekrpax 1emoso3u 3 KadaHIiB KyKY-
pynsu (puc. 4, kpusi 7, 2) i mpoca J030BUAHOTO
(puc. 4, kpuBi 3, 4), TOPIBHSHO 3 JiTEPATYPHUMU
naHuMu [28], mpucyTHI XapaKTepHi CMyTH II0-
rimHanis (CIT) B obmactsx 3000—3600, 2700—
3000, 1300—1500, 1000—1200 cm !, aki BigoBi-
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naioth BasmeHtHuM koamBanugsMm —OH i —CH,
—CH, rpyn Ta aedopmaniiinum i BaleHTHUM
konuBaHHAM CO 1 C—O—C 11e/110103HOTO KiJib-
151 Bignosigao [29]. AncopboBana Boja TPOSIB-
JISETHCSI CMYTOO MOTIMHAHHS B objacti 1630—
1640 cm ! [30]. Bipeytnicts CIT pu 1511,28 em
IO € XapaKTepPHUM /I CKeJIeTHUX KOJMBaHb
apOMaTUYHOTIO KiJIbIS, CBIYUTH IIPO 3MEHIIIECHHS
KIJIBKOCTI JTirHiHy B ipoaykTax. Cmyra B o0sacti
noramHanus npu 900 cm ! xapakTepusye acu-
MEeTPUYHI KOJTWBAaHHS B TpoTudasi i KoJnuBaH-
Hs atomy C1 Ta yoTupu oTOuyIO4YMX HOro aToMiB
B-raikosuanux cTpykTyp. 1o cmyry Hasusaorsb
cmyroio amopdrocTi [31]. B IH-ciextpax (puc. 4)
ojlepkanmx 3pa3kis BijicyTHi xapakTepui CII ¢e-
HiIponaHoBuX oaunuile Jirniny (1605—1593,
1515—1495, 1470—1460 cm). Ile cBigunuTh PO
MPOTIKAHHS TJIMOOKIX OKMCHIOBAJIbHUX MTEPETBO-
peHb (PeHOTBPHUX CTPYKTYP Ta epeKTuBHOI 1udy-
3i1 TPOAYKTIB AemirHiikaiii y po3unH 3a yMOB
IIPOBe/IeHHS eKcIepuMeHnTy [28].

PuicoBa srysra, sIK i momepeHi pocJauHHi 00’€K-
TH JIOCJIJIZKEHHS, TiCJIst BUOYXOBOTO aBTOTiIPOJIi-
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Puc. 4. 19-ciexktp MKIL 3 xauanis kykypyzasu (7, 2) ta mpoca jo3osuanoro (3, 4), BumineHoi
pisauMu criocobamu: 7, 3 — OKMCHO-TIAPOMITHYHNM cII0coO0M Ge3 monepeannoi 06pobkm; 2, 4 —
OKUCHO-TIIPOJITUYHUM CTIOCOOOM T1icJist BUOYXOBOTO aBTOTIIPOIII3Y

3y Ma€ cyTTeBI MOP(hOJIOTIYHI 3MiHH, SIKi TOMITHO
HaBIiTh HEO30POEHNM OKOM (pHuc. 5, a, 6). I1ix yac
npoiiecy He JuIne BiAOYBa€TbCss MOAPIOHEHHS
aycoyok, 1o nomitHo Ha CEM-doTtorpadisax
(mocaipKkeHHs BUKOHAHO Ha CKaHYI0OYOMY €JIEKT-
porHOMY Mikpockoti Mapku EVO MA-10 dipmu
Carl Zeiss) (puc. 5 6, 2), a it BinOyBa€eThCst pyiHy-
BaHHS 30BHINTHBOTO IIAPY EIMiIepMicy JIyCOUOK
(puc. 5, 2), sike MPOSIBJISIETHCS Y BUTJISI/I TPITINH,
Bi/lIlIapyBaHb Ta MOsIBU JilakyH. KpiM Toro cro-
CTEPIraeThCs 3MiHA KOJbOPY PUCOBOI JIY3TH MiCJIs
BUOYXOBOTO aBTOTi1pOTi3y (puc. 5, 6), MO 3yMOB-
JIEHO 3MIiHOIO CKJIaJly OCHOBHMX KOMIIOHEHTIB
JirHoIEe0103H01 Giomacu (tabu. 1, 2). Takoxk
CIIOCTEPIracThCcsl He3HauHe 30iIbIIeHHsT KiJjib-
KOCTI HEOPraHiuHUX CKJIQJIOBUX y PUCOBIi JIy3ru
micaisg BubyxoBoro asroriapouisy (tabu. 5). Ilo-
MITHMM cTaJjio 30iJIblIeHHsT BMICTY 3aji3a Ta I0-
sBa HiKeJIo i aJIOMiHIIO, 110 MOXke OYTH 3yMOB-
JIEHO TIpollecaMu KOpo3ii, SKi BUHHMKAIOTH 3a

56

PaxyHOK HU3bKKX 3HayeHb pH Ta mapobapuynux
BrnBiB. CaMe 11e MOJKe BIJINBATH Ha 3a0apBJIeH-
HsI 30JIM PUCOBOI JIY3TH Tic/Is BUOYXOBOTO aBTO-

Tabauys 5
3oJbHUIT 3a/UIIOK PHCOBOI JTy3I'H
micsist BHOYXOBOTO aBTOTiAPOII3Y
iﬁ;{::f Macosa yacrtka, % PeuoBuna qﬁiii(:;)

O 51,966 + 0,299
Mg 1,348 + 0,298 MgO 2,235
Si 0,256 + 0,066 ALO, 8§x10°
S 43,599 + 0,267 SiO, 93,273
K 0,141 + 0,004 SO, 0,283
Ca 0,375 + 0,033 K,O 0,452
Fe 0,640 = 0,019 CaO 0,895
Fe 1,590 £ 0,011 Fe,O, 2,274
Fe 70 £3x 106 Ni,O, 98 x 1076
Cu 122 £ 4 x 1076 CuO 153 x 106
Zn 0,060 + 0,001 ZnO 0,074

ISSN 1815-2066. Nauka innov. 2018, 14(2)



TMepepobka pocMHHUX BiAXORIB Pi3HOro MOXOMXEHHS

20 pm EHT = 10,00 kV
WD = 14.0 mm

Signal A = SE1 Date :17 Mar 2016
Photo No, = 151 Time :13:53:42
System Vacuum = 2 62e-005 mbar

6

Mag= 658X

Date :28 Mar 2018
Time -16:42:01

Signal A = VPSE G2
Pheta No, = 208
System Vacuum = 2 73e-006 mbar

-
20 pm EHT = 20.00 kV
WD = 10.5 mm
Mag= 1DEKX

e

Puc. 5. Makpo- (a, 6, d, €) ta mikpodororpadii (8, 2) Buxinnoi (a, 8) Ta 06podaeHol BUGYXOBUM aBTOTIIPOIIiZoM (0, 2) prco-
BOI JIy3ru Ta 1i 30J1bHOTO 3auIIKy (0, €) 110 (0) Ta ticis () TepModapudHoOi 06pOOKU

Triposti3y (pHc. 5, ) MOPiBHIHO 3 301010 BUXiIHOI
cupoBuHu (puc. 5, ).

MeTo/10M OpraHo-coJIbBEHTHOI BapKU 3 pUCO-
BOI JIy3T'H OfIepsKaHoO TeJf0J103y (puc. 2, 8), 0CHOB-
Hi XapaKTePUCTUKH SIKOI HaBeieHo y Tabuiii 6.

Sk BuzpHO 3 Tabu1. 6, IPU OPraHO-COTbLBEHTHI
Bapili BiZI0yBa€ThCsI TIOBHA JieJlirHiiKallist puco-
BOI JIy3TH. 32 paXyHOK 40ro OyJI0 OTPUMAHO BUO-
JIeHy I1eJI07I03Y, 10 Ha TPETUHY CKJIAJIAEThCS 3
HEOPTaHIYHOTO KOMIIOHEHTY, a caMe 3 TIOKCULY
KPEMHIT0, SKUI i TPOSIBIIETHCS IPU PEHTTEHOC-

TPYKTYPHHUX JOCHI/PKEHHAX 0/1eP5KaH0i CUPOBUHUI
(puc. 6).

Ax Bunno 3 qudpakrorpamu (puc. 6, Kpusa 2)
BUJILJIEHO] 1[eJII0JI031, BoHA Ma€ aMopdHy Oy0BY
1 MICTUTh Y CBOEMY CKJaji aMOPGhHUN TiIOKCHT
KPEMHII0, MPO M0 CBIAUUTH XapaKTePUCTUUHUN
mik B obsacti 20 = 22,5°, akuil NMpUCYTHINA i y
nudpaxTorpami BUXiIHOT cupoBUHY (puc. 6, Kpu-
Ba 1) [32].

TakuM 4YMHOM, BUKOPUCTAHHS PUCOBOI JIy3TH
JUIST OJleps;KaHHsST MIKPOKPHUCTAIUHOL IIeTI0JI031

Tabnuys 6
CKJIaIl L EJIIJI03U oaepmaﬂoi' OpraHo-CoOJIbBETHUM crnoco6oM
. o,
Yac oprano-coabBeHTHOL Buxin . Buxin Cryminb Cronan mponyxry, %
BapKH, rojl Ha CHPOBHUHY, % BIA TEOPETIIHO mosriMepu3artii
’ ’ MOKJIUBOTO, % [enomno3a Jlirnin 3ouxna (SiO,)
4 57 99 577,5 69 0 31 (99,98)
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Puc. 6. I4-criektp MKI 3 xauaniB kykypyasu (7, 2) Ta mpoca no3osuzanoro (3, 4), BumaisneHoi
pisHuMu criocobamu: 7, 3 — OKMCHO-TIAPOMITHYHIM c1I0cO60M (e3 nonepeaHboi 00pobKu; 2, 4 —
OKUCHO-TIIPOJITUYHUM CTIOCOOOM TTicIist BUOYXOBOTO aBTOTI POy

Pucosa mysra

Buginenns SiO, y cKISSHOMY peakTopi 3 MillIaJIKO0, TEPMO-
MEeTPOM i 3BOPOTHIM X0JI0AnAbHUKOM. ['impomomyss 10.
Pozunn 1 1 NaOH. Temnepatypa 90 °C. Tpusamicts — 1 rox.
[IBunxicts obeprannst 1000 06,/x8.
Dinprpartis Ha BopoHili brox- Dinpsrpat (SiO,, Jirxin)

repa 0,5 711 ko061 Bymsera 1 1

Ocamxenns SiO, KoH-
LIEHTPOBAHOIO KHCJIOTOIO
mo pH = 3,1

3HeKpeMJIeHa JIy3Ta

Disprparis, cymmka
y mydemni mpu 575 °C

OepsKaHHs 1EJTI0I031

Puc. 7. CxemaTuute 300paskeHHs [IPOIECY BUJIYTOBYBAHHS
kpemHio Ta (ororpadii oTpumanoi prucoBoi aysru (a) Ta
disbrpary (6)

He € JOIIJIbHUM, OCKIJIbKU yTBOPIOETLCI KiHTIe-
BUI MPOAYKT 3 BUCOKUM CTyTIeHEM aMOP(hHOCTI
3a paxyHOK HassBHOCTI BEJIMKOI KiJTbKOCTI (6113b-
ko 30 % (Mac.)) HeOpraHiuHOTO KOMIIOHEHTY Yy
BUTJISAI IIOKCULY KpeMHito. Tomy, npu ofep:KraH-
Hi 1[€JII0JI03U HEOOXIHO CIIOYATKy BUOKPEMUTH
I[I0 PEYOBUHY 3 pucoBoi sy3ru. Buginenns SiO,
BMKOHAHO 32 CXE€MOI0, HaBe/I[eHOIO Ha pUcC. 7.

58

OnepskaHa B Takwii crmoci6 pucoBa Jrysra
(puc. 7, @) mictutb 62,63 % (Mac. Ha aGCOJIIOT-
HO cyxy pedoBuny (a.c.)) memonosu, 16,71 %
(Mmac. a. c.) qiriny Ta 1,6 % (Mac. a. c.) 30JIbHOTO
3QJIUIIKY, TO/1 SIK BMICT OCTAaHHBOTO JIJIS TI0YaT-
KOBOI cipoBKHHM cTaHoBHB 18 % (Mac. a. ¢) (tabur. 1).

Tabnuus 7
SosbHuii 3aMUIIoK inbTpaTy
XiMigyHUT Macosa Macosa
€JIeMEHT yacTka, % Petosuna yacTka, %
(0) 47,858 £ 1,032
Mg 1,153 £ 0,289 MgO 1,912
Si 40,773 £ 0,810 SiO, 87,227
S 0,394 + 0,011 SO, 0,787
Cl 8,825 £ 0,177 Cl 8,825
K 0,769 £ 0,044 K,0 0,926
Fe 0,202 + 0,005 Fe,O, 0,288
Ni 19+£2x10° Ni,O, 27 x 1076
Cu 107 £4x 10 CuO 134 x 1076
Zn 53+2x10° Zn0O 66 x 106
Tabuys 8

BB yacy 06po0Ku Jiy3ru 6€3 OKCUIY KPEMHII0 Ha
BHXi/ i cTpyKTypHi Xapakrepucruku MKI]

Yac oprano- Opnocraniiina aenirnidikanis 6Giomacu
COJIbBEHTHOT
BapKH, roJ[ Buxig MKIL, % IK CII
1 62,7 0,77 560,5
2 60 0,73 565,0
3 61 0,79 569,0
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100 , 102:2
2 1101 £
g 807 1100 £
= 00 99 £
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g N 192 =
2 051 LA S . 491 2
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Yac opraHocobBEHTHOI BapKH, TOJI

Puc. 8. 3anexHicTb 3MiHN BMICTY OCHOBHUX KOMITOHEHTIB
PHCOBOI JIy3ru Bij yacy o6poOKu

3MEeHIIIeHHS BMICTY OCTaHHIX /IBOX KOMIIOHEH-
TiB MOPIBHSIHO 3 IEJII0JI03010 BKAa3y€ Ha Te, M0
pu 06pOOIT JIyrOM BUJIYYAETHCS 3 CHPOBUHU HE
JIAIIIE IIOKCUJ] KPeMHilo, a i1 JiirHin. I[Ipo e mosxe
CBIIYNTH HABITh 30BHINIHIN BUTJISA] OCaLy, KU
OJIEPIKAHO TTiCJIsT BUJIYTOBYBAHHST Ta 0OPOOKH KHC-
sororo (puc. 7, 6). IIpo Te, M0 BiH MiCTUTH He
Jiiiie HeopraHiuHi KommoHeHTH (Tabu. 7) CBif-
YUTh BeJIMUnHa ioro 3obHOCTi — 10 % (Mac. a.c.).

OckisbKH, K TIOKa3aHO BHUIIE, TIPU JY3KHOMY
BUJIIJIEHH] OKCHUy KPEMHII0 BiZI0yBa€ThCs 4acT-
KOBa JlestirHi(ikaiiis Ta BUIydeHHs HeopraHid-
HUX KOMIIOHEHTIB, 0YJIO IOCTIIZKEHO MOKIIUBICTD
MIPUCKOPEHHST MPOIleCy OfIePsKaHHS MiKPOKpHUC-

EHT = 30.00 kv
WD =145 mm
Mag= 502X

Signal & = SE1 Diste 18 Mar 2018
Phaoto No. = 179 Time 168.15:41
System Vacuum = 7.15e-006 mbar

450
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Puc. 9. PentreHorpamMu 101031, OIEPKAHOI 3 GE3KpeM-
HI€BOI PHCOBOI JIy3I'u 3aJI€;KHO Bij yacy 06pobku: 1 — 1 rog,
2—2rox, 3 —3rox

TaJIIYHOI 11eJIT0JI03U 32 PAXYHOK 3MEHITIEHHS 4acy
OpraHo-COJIbBEHTHOI Bapku. Beranosieno, mo yac
00pOOKH 11€JTF0JI03H BILJIMBAE HE JIMIE Ha CKJIaJl
ofIepsKaHOI 1EJTI0JI03H, a 1 Ha 1i KiJIbKICHUM BUXI
(puc. 8, tabu. 8). Bike uepes 1 roguny o6poOKu
CIIOCTEPITa€ThCs CTPIMKE 3MEHIIIEHHS BMICTY JIir-
HIHY Ta HEOPTaHIYHUX KOMIIOHEHTIB, KiJbKICTh
AKX TIPU OLIBII TpUBaIiil 0OpOOIi 3MIHIOETHCS
He cyTTeBO (puc. 8). Busnavueno cryminb moJsime-
pusailii ogepskaHoi nesoa03u (tabir. 8), 1o Maii-
’Ke BJBIYI BUIIMII 32 HEOOXiAHY BEJIUYMHY IJIst

Signal A = SE1 Diste 18 Mar 2018
Photo No. = 189 Time :17.11:24
System Vacuum = 6 682-006 mbar

EHT = 30.00 kV
WO = 15.0 mm
Mag= 502X

a

6

Puc. 10. Mixpodororpadii MKII, Buzisenol 3 6e3KpeMHI€BOI pUCOBOI I3 3 pisHUM YacoM 00pobku: a — 1 rom; 6 — 3 rox
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Tabnuys 9

Buxia okcuanberiziiB y npoieci OKHCHeHHS
MOJIEKYJISIPHUM KHCHEM JITHiHIB Pi3HOI NpUpOIU

Buxonu, %
YmoBu L
(Mac. Ha JIrHin)
Cuposuna Temrre- . . 4-rimpo-
parypa, Ha?uglm;\}/}ﬂnu BaHigin | kcubGen-
°C THCK D, a 3aJIbJICTi]
TizposizHui 170 0,9 2,84 0,05
JICHIH
IIpoco 0,3 0,48 0,45
JIO30BUJIHE 0,9 3,25 0,03
Kavann 0,3 1,05 1,46
KYKypyAsnu 0,9 4,84 0,36
Pucosa jy3ra 0,3 3,59 0,99
0,9 10,68 0,003
Tabauys 10

CkJ1a/1 HEOpPraHiYHO1 YaCTHHU, BUITyY€HOL
i3 30J10BOT0 3AJMIIKY PHCOBO] JIy3TH

Dopmyra Macosa yacTka, % Macosa yacTka, %
SiO, 99,994 99,994
FeZO3 56 x 106 50 x 106
7Zn0O — 5x10°6

MiKPOKPHCTAJIYHOI 1I€JIF0JI03W POCTUHHOTO TI0-
xomkenns (200—300) [33]. IIpoTe 11e He enuaMI
KpUTEPill OIIIHKM KPUCTATIUHOCTI IEJII0JI03H,
ToMy OyJIO IIPOBEIEHO IIe JOAaTKOBI (hisuKo-
XIMIYHI TOCTiKEHHS.

Haamousexynsipaa ctpykrypaozaepxkanoi MKIT
3 PUCOBOI JIy3TH BCTAHOBJIEHA METO/IOM PEHT-
reHiBchKO1 udpakrTomeTpii (puc. 9).

PospaxoBani snauenns [K ogepskanux 3paskis
MKII cranosisats 0,73—0,79 (tabu. 8), mo, sk
3TaJIyBaJIOCsT BUIIE, Bi/IMIOBiZIA€ 3HAYEHHIM TIPO-
MUCJIOBUX 3Pa3KiB [24].

3a nmonomoroio CEM pociixeno Mopdodio-
TiI0 BOJIOKOH ojiepskaHoi 1emomno3u (puc. 10).
BusnaueHo, 1110 yac 06poOKH He CYyTTEBO 3MiHUB
CTPYKTYPY BOJIOKOH 1 1X /IOB)KMHA B CEPETHBOMY
cranosuTh 200—300 MKM, 1[0 Bi/AIIOBia€ BUMO-
raM 710 BOJIOKOH MiKPOKPUCTAJIIYHOI 110031
(110 400 mxMm) [33].

TakuM 4MHOM, B XOi pOOOTH i3 PHCOBOI JIy3TH,
HOTEPEHBO M030aBIEHOT OKCULY KPEMHIIO, 3a
CIIPOIIEHOIO0 METOIMKOIO 0/1ePrKaHO 11esII0JI03HUI
MPOYKT, MO 3a JBOMa IMOKa3HUKaMu (iHAeKC
KPUCTAJIIYHOCT] Ta JIOBKUHA BOJIOKOH) 3 TPbOX
(oKkpim, cTyTEHIO TTOJIiMepHr3allii) MOJKHA BiJHeC-
TU /10 MiKPOKPUCTATIYHOT 11€J10JI03H.

3TiJIHO 3 JiTepaTypHUMU JJAHUMU, TIPU OKHC-
HEHHI JIITHIHIB TPaB’SHUCTUX POCJUH CIIOCTEPi-
Fa€ThCS YTBOPEHHST HAUOIIBIIT CKITAIHOT JIJISI PO3-
JIJIEHHT CYMIIIi TPbOX aJbJIeTi/[iB — BaHLIIHY,
6y3KOBOTO Ta Tapa-TiJipOKCUOEH3AIBIETI/TY 3 He-
3HAYHUMU CyMapHUMM BUXogaMu (3—24 %) [34].
[l mocmikeHHS BIUIUBY TIPOTIECY OKMCHEHHS
Ha JIITHIH $IK 1TI0YaTKOBY JIITHIHBMICHY CUPOBUHY
6yJ10 BUKOPUCTAHO Ka4aHU KyKYPY/I3U, TO30BU/I-
He TIPOCO, PUCOBY JIy3TY Ta TiPOJIIZHUM JITHIH 32
METOAMKOIO onucanoio y [35, 36]. Onepxani exc-
HepyMeHTaJIbHI pe3ysibraTi HaBeeHo y Tabur. 9.

[TixTBep/KEHO BIIMB KOHIIEHTPAIlil MOJIEKY-
JIIPHOTO KHUCHIO Ha BUXIJ[ BaHIJIIHY, a TaKOX
4-rigpokcubensanbaeriay. [Ipo BIUIMB KOHIEHT-
pallii OKMCHIOBauYa Ha YTBOPEHHST OCTAHHBOTO JIi-
TepaTypHi AaHi BiZICYyTHI. IK BUIHO 3 HaBEIEHNX
y Tabj1. 9 gaHux, Mpu MifBUIIEHH] MapIiaJbHOTO
TUCKY KHUCHIO B TPU Pa3u BUXiJ BaHIJIHY 3pOCTa€
y 3—6 pasu 3aJ1eXKHO BiJl JIITHIHBMICHOT CUDOBUHH,
[0 BKA3y€ Ha PI3HUH TPYNOBUN CKJIAJl JITHIHIB,
M0 Y3TO/KYETHCS 3 JIITEPATYPHUMU JaHUMH |35,
36]. YV Toii ke yac Buxiz 4-rigpoxkcubensaibieri-
NIy 3HUKYETBCS, 1110, OYEBHUIHO, CBITYUTbH IIPO
HiJIBUIIEHHS CeJIeKTUBHOCTI IIPOIeCY YTBOPEHHS
BaHIJIiHY TIPU MiBUIIEHH] TAPIiaJlbHOTO TUCKY
MOJIeKyJIIpHOTO KHcHIO. Ha skamp Ha choromai
BiZICYyTHI JIaHI CTOCOBHO OJIcpsKaHHS BaHIJTIHY pe-
ATeHTHUMHU METOJIAMU 3 HaBeeHoi y TabJr. 9 poc-
JITHHOI JITHOTIETI0I03HO1 Giomacu. Buxis Banii-
HY TP OKUCHEHHI OCUKH MOJIEKYJISIPHUM KUCHEM
3 mapiiiaabauM TickoM 0,2 M1la mpotsarom 60 xB
cTanoBuTh 2,66 % (Ha jirnin) [37], mo 6iusbkit
JI0 OTPUMAHUX BUXOJ[iB TP OKMUCHEHHI PUCOBO1
aysru (tabu. 9).

3 HeopraHiyHOi YaCTUHU PUCOBOI JIY3TH, CKJIA]
SIKOI HaBeIeHO y TabJl. 2, 32 METOIUKOIO OTIHCA-
HOIO y [38] ozep:KaHO BUCOKOYUCTHUHN TIOKCH
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KPEMHII0 3 HACTYITHUMH XapaKTepUCTUKAMU
(tabm. 10). Amanis XRD (peHrtreHiBcbka -
(bpaxiiis) mokasas, MO0 OTPUMYBAHUN TTOPOTIOK
miokcuny kpemuiio na 100 % 3HaxoauThCS B
amopdHiii dasi.

BMCHOBKU

JlocaimkeHo croci6 ojepskaHHSA 10031 3
HeJlepeBHOI CUPOBUHU (KayaHiB KyKypy/13H, IIPO-
ca JIO30BUIHOTO, PUCOBOI JIy3TU) METOJOM OP-
TaHO-COJIbBEHTHOI BapKu. BcTaHoOBJIEHO BILJIUB
IPOIIeCY TOIepPeHbOI 0OPOOKHU JIITHOIIEI0I03-
HOi GioMacy Ha Pi3MKO-XiMiuHI XapaKTePUCTUKH
oJlepKaHol 11ei0103u. OIep;KaHo 1eJ10JI03y Me-
TOJIOM YOTUPUTOJMHHOI OPraHO-COJIbBEHTHOI Bap-
KU 3 KauaHiB KyKypY/I3U Ta Mpoca JO30BUIHOTO
3 90 Ta 86 % BUXO/OM IIeJTI0JIO3H Bijl TEOPETHY-
HO MOKJIMBOTO, iHAEKCOM KpucTajidynocti 0,74 i
0,77, crynenem mosimepusarii 569,0 ta 577,5
BignosigHo. ITokazano, mo o06pobKa POCIMHHOI
CUPOBUHM B yMOBaX aBTOTIIPOJi3Y /TOBOJISIE PO3-
TTATH TIOYaTKOBY KOMITAKTHY, MIiIlHY CTPYKTYPY
Ha 1H/IMBIlyaJibHI CKJIAIOBI, SKi MPU TTOAATBIIIHT
00poO01Ii JAI0Th KiHIIEBI IPOAYKTH i3 BUXOJAMMU
3HAYHO BUIIMMU, HIK IIPU KJIACHYHI IepepoOiIi.
JList 1iesTr01031 BiIOyBAE€THCS 3POCTAHHS 3arallb-
HOi KoHBepcii Ha 6—18 % i3 BUCOKUM iHIEKCOM
kpuctanignocti 0,81 (1mpoco so30BunHe). Bera-
HOBJIEHO, 110 TIPU JIYKHill 06po01i prucoBoi J1y3-

TU CIIOCTEPITAETbCS EKCTPAKIlA HeOPTaHiuHOol
CKJIaJIOBOI i 3MeHIIeHHs ii BmMicTy 3 18 10 1,6 %
(Mac. a. c.),a TakoK YacTKOBa iesirHidikartist (BMicT
airHiny 3unsuBes 3 20,2 1o 16,7 % (mac. a. c.)) 3
OJTHOYACHMM 301JIBIIEHHSIM BMICTY IEJIOJ03H 3
maitke 40 1o 63 % (Mmac. a. ¢.), 110, y CBOIO Yepry,
JIO3BOJIMJIO OJIEPKATU MIKPOKPUCTAJIUHY T1eJIT0-
JIO3Y BCbOTO Jiuiie yepe3 1 roJluHy OpraHo-coJib-
BeTHOI Bapku 31 100 % BUXO0IOM Bijl TEOPETUYHO
MOKJIMBOTO, iHeKCOM Kpuctamiynocti 0,77, cTy-
neHeM rosriMepusaitii 560,5 ta urcroroio 99,3 %
(Bmict irHiny Mente 0,2 % (Mac. a. €.) Ta 3071b-
mictio mente 0,5 % (mac. a. c.)). Jocaimkeno
BUXIiJl aJbJETi/IIB A Pi3HUX BUIIB JIITHOIIEIO-
so3no0l Giomacu. ITokasano, mo HalBaromimmi
BUXiJl BAHLJTIHY IOCATAETHCS TTPU OKUCHEHH1 KUC-
HEM TIOBITPSI PUCOBOI JIy3TW TIPU MapIiaibHOMY
trucky okucHuka 0,9 MIla. 3’sicoBana 3BopoTHa
3aJIEKHICTh BUXOJY 4-TiApOKCUOEH3aMbIeriLy
Bi/l KisbKOCTI okMcHUKA. O/1epkaHo BUCOKOUYNC-
TUH IIOKCUJT KPEMHII0, BMICT SKOTO CTAHOBUTD HE
memtie 99,99 %, 1o miaTBepYKEHO PiISHUMU CY-
YaCHUMU MeTOolaMt (Pi3MKO-XiMiYHOTO aHATi3Y.

Pobomy euxonano sa ¢inancosoi niompumxu
HAH Ykpainu 6 pamxax nHayxoso-mexuiunozo
npoexmy <«Pospobxa mexnonoziunozo piwenns
KOMNJIEKCHOT nepepoOKu 6i0X00i6 azponpomucio-
6020 Komnaexcys (3a dozosopom Ne 8/1i-16) y
2016 pou.
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PROCESSING VEGETABLE WASTE OF DIFFERENT ORIGIN

Introduction.Biomass is primarily used as energy source, however, it is a valuable chemical raw material. As of today,
there are about 20 basic compounds that are sufficient to provide a wide range of chemical products can be obtained from
vegetable raw materials.

Problem Statement. Despite a huge capacity of vegetable waste recycling for the industrial needs, so far research in
this area has received a little attention in Ukraine.

Purpose. To create an effective technological solution that ensures a comprehensive, waste-free processing of vegetable
waste to produce marketable products.

Materials and Methods. The methods of organic solvent pulping, explosion autohydrolysis, heterogeneous catalysis,
and numerous analytical techniques (technical, elemental, structural analysis) have been used for the study.

Results. The autohydrolysis treatment of plant material has been shown to enable destroying the original compact and
strong structure into individual components. For microcrystalline cellulose (MCC), total conversion increases by 6—18%
with a high crystallinity index (CI) of 0.81. As a result of alkaline treatment of rice husks, the inorganic component has been
established to be "extracted” and to decrease in content. This is accompanied by partial delignification and a simultaneous
increase in the content of cellulose. Using the method of organic solvent pulping of silica-free husk, the maximum amount of
MCC (100% theoretically possible yield) with a CI of 0.77, a polymerization of 560.5, and a purity of 99.3% has been
extracted. Silicon dioxide with a purity of, at least, 99.99% has been obtained.

Conclusions. A way for obtaining cellulose from vegetable waste by the organic solvate pulping method has been de-
scribed and the effect of pretreatment of lignocellulose biomass on the physical and chemical properties of obtained cellulose
has been established.

Keywords: explosion autohydrolysis, cellulose, lignin, microcrystalline cellulose, and silicon dioxide.
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INEPEPABOTKA PACTUTEJIBHBIX OTXOAOB PAS/INMYHOTIO [TIPONCXOXAEHNMA

Bsenenne. Buomacca B GOJIBIIMHCTBE CIYYAEB UCIIOIb3YETC KaK 9HEPreTHYECKUI HCTOYHKK, TOIJIA KK OHA SIBJISIETCSI
[EHHBIM XUMUYeCKIM chipbeM. Ha cerozms Boiaeneno 20 6a30BbIX COEMHEHUT, TTIOTYYEHHBIX U3 PACTUTEIBHOTO ChIPbs U
KOTOPBIX IOCTATOYHO JIJIsl U3TOTOBJIEHHSI GOJIBIIONO ACCOPTUMEHTA XMMUUECKON MPOLYKIIUH.

IIpoGaemaTuka. He cMOTpPst Ha CyIIECTBEHHBII IIOTEHIMAI PACTUTEIBHBIX OTXO/0B JIJIs IPOMBIILJIEHHOCTH, B YKpauHe
pa60TaM B 9TOM HallpaBJIEHUU Y/IeJAETCA HEJOCTATOYHO BHUMAHUA.

Iexns. Cozpanue 3¢hHEKTHBHOTO TEXHOJIOTHYECKOTO PEIIEH I, KOTOPOE 0OECIeYNT KOMILJIEKCHYIO IIPAKTUYECKU GE30T-
XOJIHYIO TIepepabOTKY OTXO/0B PACTUTEIHHOTO TPOUCXOKIEHUS C TIOJYI€HUEM JIMKBHUIHBIX TPOLYKTOB.

ISSN 1815-2066. Nauka innov. 2018, 14(2) 65



T.B. TkayeHko, B.0. €sgokumeHko, [j.C. KameHcokux, M.M. ®inonenko, B.B. BaxpiH, B.l. Kawkoscbkuii

Marepuassl 1 MeTO/bI. B 1rccie[oBaHM NCTIOIb30BAH METO/L OPTaHO-COJTBBEHTHON BaPKU, METO/T B3PbIBHOTO aBTOTH/I-
poJIn3a, TeTepOTeHHOT0 KaTain3a, P/l aHATUTUYECKNX MeTOIOB (TeXHUYEeCKNH, aJIeMeHTHBIH, CTPYKTYPHBIN aHAJIN3).

Pesyasrarsl. [lokazaHo, 40 06paboOTKAa PACTUTEILHOIO ChIPbs B YCJIOBUSAX aBTOTUAPOJIN3A O3BOJISET PA3PYILIUTH
UCXOHYIO0 KOMITAKTHYIO, KPENKYIO CTPYKTYPY ¥ PA3/IeJUTh ee Ha MHAUBUAYAJIbHbIE COCTABJIONIHE. [[/Is1 MUKPOKPUCTAI-
smyeckoit resutiono3sl (MKIL) mpoucxonut yBeandenue obiieit konBepcuu Ha 6—18 % ¢ BBICOKUM WHIEKCOM KPUCTAJLIIY-
noctu (MK) — 0,81. YeraHoBJieHo, 4To IIPU 1eJ0YHO 00paboTKe PUCOBOIL eIy XK HAOMIOAAETCS «9KCTPAKIMSI> HEOPraHu-
YECKOI COCTABJISIONIEN U YMEHbBIIIEHNE €€ COJIEPKAHMS, a TAKIKe YaCTUUHAS JIeTUTHIU(UKAINST ¢ O/IHOBPEMEHHBIM YBeJue-
HUEM COJIeP;KaHUs 1EJUTI0I03bl. MeTO/I0OM OPraHO-COJBBETHON BapKu U3 NPEABAPUTENBHO OUUIIEHHOW OT COeMHEHUI
KPEMHUS MeTyXH BbleseHno MakcuMaibHoe kommdectBo MKIL (100 % ot Teopetudecku Bo3aMoxHOTO), ¢ K 0,77, cremneHpio
nosmMepusain 560,5 u uncroroit 99,3 %. Bmecte ¢ Tem, nosrydeno oGpasiibl IMOKCHIA KpeMHNIs ¢ coziepskannem SiO, He
MenbIe 99,99 .

BsiBoast. [IpuBezien criocob MOIydeHnst MeJITI0N03bl M3 PACTUTETBHBIX OTXO0B METOIOM OPraHO-COJIbBEHTHON BapKU
U YCTAHOBJIEHO BJIMSIHUE NPOIecca IpeABapuTeIbHOM 00pabOTKN JIMTHOIEIIIJI03HOM OroMacchl Ha (PMBUKO-XUMHYECKIEe
XapaKTEePUCTUKH MTOJIYUEHHOH T[eJITTI0JI03BI.

Kniwouesvie crosa: BSPb[BHOf/i ABTOTUAPOJINSG, LEJUII0JJ03a, JIMTHUH, MUKPOKPUCTAJIJIMYECKAA HEeJII0103a, JUOKCU/L
KpeMHUA.
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