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OJEPKAHHJ IEJIIOJIO3U 13 QMEHHHHOT COJI0MHA
Y ABOCTYIIEHEBIU CUCTEMI .
OLTOBA KHCJIOTA - IIEPOKCHU/I BOJJHIO — BOJIA - ETUJIOBUU CITUPT

Axkmyansuicms memu 00cniodceHHA. 3ayuents BMOPUHHOT CUPOBUHU Y BUTADT BI0X00I8 CLTbCLKO20 20CN00ApCmed ma
PO3POONIEeH s HOBUX eKOL02IUHO be3neuHux cnocobie oenicnighikayii pociuHHOT cupoguty sl GUpiULeHHs npobaem 3a0pyOHeHHs
HABKOIUUHBLO2O CepedosuLya.

ITocmanoexa npobdnemu. Hasgni memoou oenicnigixayii pociunnoi cupoguni 3 6UKOPUCTIAHHAM OKUCHUKA — NEPOKCUOY
B0OHIO OAIOMb 3MO2Y OMPUMATNU BOJOKHUCTUL HANI8padbpuKam i3 GUCOKUM BUXO00M, ane 3 noKasHukamu miynocmi na 15-30 %
HUMNCYUMU 8 NOPIBHAHHI 3 BONOKHUCIIUMYU HANIBHAOPUKAMAMU, 00EPIHCAHUM 8apUTbHUMU po3yuramu npu pH > 7. Tomy neobxiono
B00CKOHANIOBAMU HAABHI CNOCOOU OelizHighikayii nuueHUyHOI cOIoOMU NEPOKCUOOM BOOHIO 8 CePeO08UWi OYMOBOI KUCIOMU.

Ananiz ocmannix 0ocnioycens. Byno 0emanoHo poseisanymo oCmanui eimuyusHAHI ma 3aKopOOoHHi nybuikayii, wo ¢ y
BIOKpUMOMY OOCMYNI, W0OO OKUCHO-OP2AHOCOILEEHMHUX CROCO0i6 OenieHighiayii poCIUHHOL CUPOBUHU 3 BUKOPUCIAHHAM Ne-
POKCOKUCTIOM md CRUPMIB.

Budinenna nedocnioxcenux yacmun 3a2anvHoi npoonemu. J{ocnioxceHHs mexmonozii OKUCHO-0p2aHOCOIbEEHMHOT Oelie-
Higpikayii pOCTUHHOT CUPOBUHU 3 BUKOPUCIIAHHAM CRUDMY Y CKIAOT 8APUTLHOL0 PO3YUHY MA BUSHAYEHHSA ONMUMATLHUX 3HAYEHD
MEeXHONO2THHUX napamempie (memnepamypu i mpusaiocmi) npoyecy 00epIUCatHs CONOM SHUX B0TOKHUCIUX HANI8pabpuKamis.

ITocmanoexa 3ae0anns. [locniodcenis mexnoi02iuHux napamempis 00epiICaHHs COI0M SHOL YeoNo3u 8 cucmemi oymosa Ku-
ClIoma — nEPoOKCUO BOOHIO — 600a-eMUNIOBULL CRUPM OJisl 301TTbUUEHHS. IZUKO-MEXAHIYHUX NOKAZHUKIG | 6UX00Y YLILOBO2O NPOOYKMY.

Buxnao ocnosnozo mamepiany. /locniodiceno 0s6ocmyneneguti Cnocio 00epiicantsi COI0M SHOI Yentono3u i3 Ciuku nueHu-
unoi conomu. Ha nepwiti cmaoii denicnipixayis npoeoounacs 6 cepedosuiyi oymosad KUCIoma-nepokcuo 600HI0-600d NPU 6u-
mpamax nepokcudy 6oouio 50 % 6io0 macu abconromuo cyxoi cuposunu (a.c.c.). Ha opyeiti cmadii eapinns 00 éapunvhoco
po3suuny 0ooasanu 40 00 ’emnux % emunogoco cnupmy Ha 3aMiHy maxoi i KitbKoCmi 8i0npaybo8aHo20 6apuIbHO20 PO3UUHY
nicna nepwoi cmadii. Buznaueno émicm 0CHOSHUX KOMNOHEHMI8 Y GUXIOHIN pOCIUNHIL cuposuni. Busyeno éniue ymos oenie-
Highixayii, a came memnepamypu ma mpuganocmi 6apints Ha 6UXIO GOJOKHUCIO20 HANIGhabpukamy, eMicm y HbOMY 3aIUL-
K0B020 JicHIHY, 6MICI Yenr03u ma nokasuuky miynocmi. Iloxkasauo, wo 3pocmanis memnepamypu Ha nepuiiti cmaoii npo-
yecy 6i0 50 0o 70 °C, na opyeiit cmaoii 6io 80 0o 100 °C i mpusanocmi 06pobxu pocaunnoi cupogunu 6io 60 do 120 xé ma 6i0
60 00 180 xs, 6i0nosiono 0o cmaditi npoyecy Oenienipikayii, npuzeooums 0o smenuenns suxody na 7,9-18,9 %, emicmy 3anu-
wK06020 nicHiny Ha 4,27-9,11 %, npu ybomy emicm yentonio3u y 60J10KHUCMOMY Hanisghabpuxami spocmac na 10,1-15,8 %.
Hocniooiceno, wo nokasHuKu MexaHiunoi MiyHOCMI 00epICANUX GOIOKHUCIUX Haniéhabpukamie 3i 30i1bULeHHAM memnepa-
mypu ma mpusaiocmi 00pooKu 8UXioHoi cuposuru 3pocmaroms. Po3paxosarno piensanns peepecii 01 KodcHoi cmadii 6apinns,
AKI a0eK8amHo ONUCYIOMb eKCNEPUMEHMANbHI OaHi 1l MOICYMb OYMU 6UKOPUCTNAHT AK MATNEMATNUYHA MOOeTb npoyecy oellie-
Highikayii nueHudHol conoMu nepoKCcUOOM 800HIO 8 cepedosulyi oymosoi kuciomu. Memooom bazamoxpumepianohoi onmu-
mizayii ymog oenienipikayii 6UHa4eHo OnmMUMAaibHi 3HAYEHHs MEXHOIOSIYHUX NAPAMempie npoyecy 6apiHHs NUEHUYHOI co-
nomu.  3anpononosana nicHin-gyenesoona diaspama Oenienighixayii pocaunnoi  cuposunu. Busmaueno pao, 6 axuii
PO3MAMO8YIOMbCsL 30 eqheKMUHICMIO Pi3Hi cnocobu OenieHigikayii nueHuyHoi coromu.

Bucnoeku 6ionosiono 0o cmammi. Po3po6ieno mexnonozito 00epicansi CONOM SIHUX 0IOKHUCMUX Haniepabpukamie
6 cucmemi «oYmoea KUcioma — nepoKcuo 600HI0 — 600a — emuaosuil cnupmy. Pozpaxoeano pieuanns pezpecii, ujo aoexeammo
ONUCYIOMb eKCNEPUMEHMANbHT OaHT § MOXCYIMb OYMU BUKOPUCIAHT AK MAMEMAMUYHA MOOETb OOCTIOHCEHO20 CROCOBY 00ep-
JICAHHS CONIOM SIHO20 BOIOKHUCTNOR0 Hanigghabpuxamy. Bcmanosneno onmumanvhi mexHoao2iuni napamempu, Axi 3abe3neyy-
10Mb 00EPAUCAHHSA KIHYEB020 NPOOYKMY 3 UCOKUMU NOKAHUKAMU sakocmi. Hagederno nicnin-gyeneoony diazpamy oenieHigixa-
yii cmeben nueHuyHoI CONOMU PISHUMU CROCODAMU 8APIHHSL.

Kniouogi cnosa: nuwenuuna conoma; oymoga KUcioma; nepoKcuo 600HIO;, emuloguil CRupm, OelicHiikayis; 6uxio 6010-
KHUCMO20 Haniegabpuxamy, eMicm 3aiumKo8020 JIcHIHY, 6MICI YenrNI03U, PIGHAHHS pespecii; Onmumizayis.

Puc.: 6. Bion.: 15.

AKTyaJbHiCTh TeMH A0CTiKeHHs. [l0CTiDKeHHS B rary3i MaKpOMOJIEKYJISIpHUX MaTepi-
aJIiB CTBOPIOIOTh HAYKOBY OCHOBY JUISl PalliOHAJIBHOIO BUKOPUCTAHHS BiJHOBIIOBAJIBHOI pOC-
JUHHOT CUPOBUHU. bepyun 10 yBaru IOBrocTpOKOBE TJI0OAIbHE €KOHOMIUHE 3pOCTaHHS 1 T€,
10 MOMUT Ha KapTOHHO-NANIEPOBY MPOAYKILIIO y CBITI OyzAe B cepennbomy 3poctatu Ha 1,1 %
10 2030 poky, 11e BUMarae 301UIbIIeHHsT 00CATIB BUPOOHUIITBA 1Iet0103H [ 1].

OCHOBHOIO CUPOBHHOIO JIJIsl BAPOOHUIITBA BOJIOKHUCTUX HamiBdpadpukatiB (BHD) y cBiTi
3aJIMIIAETHCS IEPEBUHA XBOWHUX 1 JIUCTSIHUX Topia. st kpaiH, B SKHX 3alacy BUTBHOI Jepe-
BUHHU OOMEXKEHI, aKTyaJIbHOIO MPOOJIEMOIO 3aJIUIIAETHCS MOLUTYK HOBUX JIbTEPHATUBHUX JIXKE-
peN BOJOKHUCTOI CUPOBHHHM JJIsi OTPEO IetosI03HO0-manepoBoi mpomucioBocti (LIIIIT) [2].
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TakuM mxepesioMm Moxe OyTH HelepeBHA POCIMHHA CHPOBHUHA, 30KpeMa 0COOIMBY yBary J10c-
JITHUKIB TIPUBEPTAIOTH cTe0J1a 371aKOBUX KYJIBTYp. OCHOBHOIO MEPEBaroi0 Takoi CHPOBUHM € ii
IIOpIYHA BITHOBJIIOBAHICTH 1 OIBII HU3bKA BAPTICTh Y MOPIBHIHHI 3 IEpEBUHOIO [3].

IMocTanoBka nMpodJIeMu. ICHYI0U1 TEXHOJIOT1 OTPUMAaHHS IIEJFOJIO3HU 3 ICPEBUHU Ta HEIEPEB-
HOI POCIIMHHOI CHPOBHHHU € EHEPTOEMHI M €KOJIOTIUHO IIKIUTMBI Yepe3 BUKOPUCTAHHS CIOIYK Ci-
PKH Ta XJ10py. BUMOTH 110 Ta30BUX BUKH/IIB 1 CTIYHUX BOJI IPOMHUCIIOBUX TAMPHUEMCTB 3MYIITYIOTh
BUKOPHCTOBYBATH OUIBII €KOJIOTTYHO O€31e4Hi Crioco0u JiemirHigikarii pocInHHOT cupoBuHH. [0
Yyclia TaKUX CMOCO0IB HaJIeXaTh OPraHOCOJIBBEHTHI CIIOCOOM, HacamIiepel OKMCHO-OPTraHOCOITb-
BEHTHA JICNITHI(IKALs POCTMHHOI CHPOBUHHU B CEPEIOBUIL «OIL[TOBA KUCIOTA — IIEPOKCHU/T BOHIO
— BOJIa — €THJIOBHI criupT». ['0JI0BHOIO IepeBaroro Takoi AenirHigikaiii € HU3bKa Temreparypa
BapiHHSI 1 TIPOLIEC HE BUMArae 3aCTOCYBaHHsI BUCOKOTO THCKY [4]. BUKOpUCTaHHS OTHOPIYHHX PO-
CIIMH SIK CUPOBHHHU JIJIs1 BAPOOHHIITBA IIETFOJIO3H IACTh 3MOTY 3HAUHO PO3IIUPUTH CUPOBUHHY 0a3y
IIEITIOJIO3HO-TTANIEPOBOI ramy3i Ykpainu [5]. B ymoBax YkpaiHu Takor0 CHPOBHHOIO MOXYTh OYTH
BIZIXO/IM CUTbCHKOTO TOCIIOAAPCTBA, HAcCaMIIEpE/l, MIIEHHYHA coioMa. ToMy iCHye HEOOX1IHICTh
MOJIAJTBITIIOTO YIOCKOHAJICHHS TEXHOJIOTIT O/Iep)KaHHS COJIOM STHUX BOJIOKHHUCTHX HariBhaOpuKaTiB
y CHCTEMI «OLITOBA KUCJIOTA — MIEPOKCHT BOAHIO — BOJIa — €TUJIOBUIT CLIPTY.

AHaJIi3 0CTaHHIX J0CTizKeHb i myOaikaniii. HuH1 mepcneKTHBHUMU € OKMCHIOBAJIbHI Me-
TOJM JemirHigikamii poCIMHHOI CUPOBUHU MEPOKCHOM BOAHIO B KHUCIOMY CepeloBHILI [5-6].
[lepokcu BOTHIO € M’SIKUM OKMCHUKOM 1 PO3TJISIIAETHCS K OAMH 13 HAHOUIbII NPUHHATHUX 3
€KOJIOTYHOr0 MOTJISIY peareHT s mpolecy AenirHidikauii [7]. Bin yrBoproe 3 opraHiuHUMHU
KHCJIOTaMHU IEPOKCOOIITOBY 1 MEPOKCOMYPAIIMHY KUCIOTH, K1 XapaKTePU3yIOThCsI BUCOKOIO JIe-
JIrHi(iKyIOY0K0 aKTUBHICTIO 1 TEHEPYIOThCS B MPOLIeCi BapiHHs. BukopucTaHHsa opraHiyHux re-
POKCOKHCIIOT 32 iX KOoHIeHTpallii 4-10 % mo3Bosisie MpoBOAUTH ACTITHI(IKALIIO POCIMHHOI CH-
poBHHHM 3a aTMoc(epHOoro THCKY 1 TemnepaTypu A0 100 °C Ta CKOpOTUTH BUTPATH CBIXKO1 BOJIU
[8-10]. Buxopucrtanas mepoOKCOKHUCIOT HE MPU3BOJIUTH JO JECTPYKIi BHCOKOMOJEKYJSIPHOI
CKJIQJIOBOT POCIMHHOI CHPOBHHH, IIEJII0JI03a MAa€ BUCOKE 3HAYCHHS MOKa3HWKA OLIOCTI, IO J10-
3BOJISIE BUKOPUCTOBYBATH ii B KOMIIO3HIIi1 Marepy Ta KapToHy 0e3 3aCTOCYBaHHS JI01aTKOBO1 CTa-
nii BUOLTIOBaHHS, Mepeadavae MOKIMBICTh YTHIII3yBaTH TE€MILIETION03U POCIMHHOT CHPOBUHH 1
BUUISATH PEAKIIMHO3AATHUH JITHIH, SKUN JIETKO MepepoOIIsIETHCS B IIIHHI XIMiUHI IPOAYKTH [9].

Bujinenns HeqoCTiIXKEHUX YACTHH 3arajibHOI npodaeMu. TexHONOTIs BapiHHS JTUCTS-
HUX 1 XBOWHUX MOPiJ AEPEBUHHU B IBOCTYIEHEBIH CUCTEMI OIITOBA KHCIIOTA — IEPOKCHU] BOJHIO
— BOJIa — €TUJIOBUN CHUPT JOCUTH IIMPOKO MPEACTaBICHa B JIiTEpaTypi, Ha BIAMIHY BiJ OTpu-
ManHs BH® i3 Bixo/iB CIIbCHKOTO TOCIIOAAPCTBA, 30KpeMa 31 CTeOeI MIIEHUYHOT COJIOMHU.
BincyTHi BU3HaueH! onTUMaIbHI TEXHOJIOTIYHI MapaMeTpu (TeMImepaTypu Ta TPUBAJIOCTI Ba-
piHHS) TIpoliecy AenirHidikarii.

ITocTanoBka 3aBaaHHs. MeToro poOOTH € TOCIIHKEHHS MPOLIECY O/1ep>KaHHS BOJIOKHUC-
TUX HamiB()aOpuKaTiB 31 cTe0es MIIEHUYHOT COJIOMH BapUILHUM PO3YHMHOM OIITOBOI KUCIIOTH —
HEPOKCH]TY BOAHIO — BOAM — €THIIOBOTO CIHPTY.

J1nst qoCcSTrHEHHS BKa3aHOI METH ITOCTABIICHO TaKi 3aBJAaHHS:

— BU3HAYMTHU XIMIYHHM CKJIaJ CIYKH IIIEHUYHOI COJIOMHU;

— JIOCJIIUTH BIUTUB OCHOBHHUX (DaKTOPIB Mpolecy aemirHiikaliii Ha BIACTHBOCTI KiHIIe-
BOT'O MPOAYKTY;

— MPOBECTH MaTeMaTHUYHy 00OpOOKY €KCIIEpUMEHTAIbHHUX JaHUX HA OCHOBI OJIEp)KaHUX Pi-
BHSIHB perpecii 311HCHUTH ONTUMI3aLliI0 TapaMeTpPiB OIeP>KaHHs COJIOM STHOT LIENTI0I03H;

— HaBECTH JITHIH — BYIJIEBOJHY Jiarpamy.

ExcnepuMeHTaIbHA YaCTHHA

Jl1is ipoBeZIeHHs TOCIIHKEHb 3 OTpUMaHHsAM cosioM’ ssHux BH® 1entono3u BUKOpUCTAHO
BUCYIIIEHI HAa MOBITpi cTeba mmeHn4Hoi conomu (Triticum vulgare). [Timernuny conomy cop-
TyBaJIH BiJ IUCTA Ta Kostoccs. [ToapiorroBanu 10 po3mipiB 15-20 MM Ta 30epiraiu B eKCUKaTOP1
JUTSL I ATPUMAHHS MIOCTIHHOT BOJIOTOCTI Ta XIMIYHOTO cKiiaay. XiMIYHUHN CKJa cTe0e MIIeHn-
YHOT COJIOMH OYJI0 BUKOHAHO 3T1THO 31 cTanaaptHuMu Meroaukamu TAPPI [11].
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[Iporiec OKMCHO-OPraHOCOIBBEHTHOTO BapiHHSI LIEI0I031 MPOBOAMIHM Y 1B cTafii. OKucHe
BapiHHS CIYKH COJIOMHM Ha NepuIii craaii 311HCHIOBAIN BapUJIbHUM PO3UYMHOM, SIKHH MICTHB
JHOJISTHY OITOBY KHCIIOTY Ta Boay 3a criBBigHomeHHss CH3COOH : HO — 75:25 06’ emuanx %,
3 noaaBaHHAM nepokcuay BoaHio S0 % Big macu a.c.c., 3a kKoHueHtpaiii HoO2 — 50 %. lum
PO3YMHOM TIPOBOIMIIH TEPITY CTAJII0 BapiHHS COJIOMH 3a Pi3HOT TPUBAIOCTI, a came Bix 60 1o
120 xB, 3a Temneparypu Big 50 no 70 °C, rizpomoayns BapinHsa ctanoBuB 10:1. Ha npyriit
ctazii npooanin BiaOip 40 % BinmpalbOBaHOTO BAPHIBLHOIO PO3UMHY 1 JOAABAIH A0 PO3ZUUHY
BIZIMOBIHY KUIbKiCTh eTusioBoro cnupty (C2HsOH). TpuBanicts Bapinus craHoBMIIA Big 60 10
180 xB, Temneparypa 80—100 °C. ITouaTok BapiHHs (iKCyBaJId 3 MOMEHTY JIOCSATHEHHS 33]]aHOT
temriepatypu. Ilicis 3akiHUeHHs 0OpOOKH, BOJOKHUCTUH HamiBhaOpHUKaT BiTOKPEMITIOBAIIN
BiJl PO3YUHY, IPOMHUBAIIA MPOTOYHOIO BOJOIO JI0 HEMTpaTbHUX 3HauYeHb pH MPOMHUBHHX BOJ,
3HEBOJIHIOBAJIM Ta BUCYIYBAIH 10 Bosiorocti 6—8 %. s onepkanoro BH® Bu3Hauanm Taxi
MOKa3HUKH SAKOCT1: BUX1J, BMICT 3aJIMILKOBOTO JITHIHY, BMICT I[€JII0JI034 Ta (Pi3MKO-MeXaHi4H1
XapaKTEePUCTUKH BIAMOBIIHO IO CTAaHIAPTHUX METOIUK [12].

Jljig oTpuMaHHS MaTEMaTUYHUX 3aJICKHOCTEH MOKa3HUKIB SIKOCT1 OKUCHO-OPTraHOCOJIbBEH-
THUX cojioM sitHuX BH® Big iX OCHOBHUX TEXHOJIOTIYHHX MapaMEeTPiB K MAaTEMAaTHYHUA Me-
TOJly TUTaHyBaHHA O0YJI0 BUKOpUCTaHO MOBHUH (akTopHHii ekcriepuMmenT (IIDE) [13]. Lleit me-
TOJ  IIUPOKO  3aCTOCOBYEThCS Ui  MOOYAOBH  EKCHEPUMEHTAIbHO-CTaTHCTUYHUX
MaTeMaTHYHUX MoJeneil 1 00’ €KTa TUIY TEXHOJIOTiS — BIACTHBICTh. SIK MareMaTu4Hy Mo-
Jiesib 00paHo MOTIHOM JIPYToro nopsaxKy. MaremarnyHa MoJIesb [IPOLIECY BapiHHS COJIOM’ STHUX
OKHUCHO-OpraHocojbBeHTHHX BH® nnst xoxHOi dyHKIIT Y; y BUrIIsAl piBHSHB perpecii s
JIBOX TEPEMIHHUX MA€ TaKUi BUTIISL:

Y, = by + b, x, by x, tbyx,x, + b, x4 b, xl (1

ne Yi— MOKa3HUK SKOCTI COJIOM STHOTO BOJIOKHUCTOTO HamiB(abpukary;

bo, b1, ba, b3, bs, bs — KoedilliEHTH MaTEMaTUYHOT MOJIETI1;

X11Xx2 — 3HaueHHs (DaKTOPIB Y KOJOBaHIN (hopmi.

3minauME QyHkuisvu (Y;) Oyao BU3HAUEHO TaKi MOKA3HUKH SKOCTI OKHCHO-OPTaHOCOJIb-
BEHTHHX COJIOM SIHUX BOJIOKHUCTUX HamiB(paOpHKaTiB:

Y1 — BuXiJ BOJOKHUCTOTO HamiB(adpukary, % Big Macu abc. CyX. CHPOBUHH;

Y> — BMiCT 3aJIMIIIKOBOTO JIITHIHY, Y%0;

Y3 — Bmict nemronosu, %;

Y4— KiTbKICTh IOABIMHUX MEPETUHIB, K.ILIT,

Ys— onip npoaasiroBanHio, Klla;

Y6 — po3puBHa 10BXKUHA, M.

Jlyst mepeBipKU OJTHOPIAHOCTI JOCTPOKOBUX JHUCIIEPCIA BUKOPUCTOBYBaIU Kputepiit Kox-
peHa. 3HauymIicTh KOe(III€HTIB OJePKaHO1 EKCIIEPUMEHTATLHO-CTATUCTHYHOT MOJIEIII TIEPEBI-
psiu 3a qornoMororo kputepiro CterofeHTa. [lepeBipKy afeKBaTHOCTI OJIep)KaHUX MaTeMaTH4-
HUX MOJIeNIell BUKOHYBAJIU 3 ypaxyBaHHAM kputepito Pimepa [13].

JI1st moIIyKy ONTHMAaIbHUX 3HAYEHb IMapaMeTpiB MPOBEICHHS TEXHOJIOTIYHUX MPOIIECIB, K
BIZIOMO, ICHYIOTH Pi3HI MeToau onTumizamii. OZHMM i3 HANOLIBII TOMIMPEHUX CIOCO0IB
PO3B’sI3aHHS 33J1a4l ONTUMI3AIll] TapaMeTPiB TEXHOJOTTYHHUX MPOIIECIB 3a IEKIIBKOMA IMOKa3HH-
KaMH SIKOCT1 € 00’ €THaHHS KPUTEPIiB (MTOKa3HUKIB SKOCTI) 3 BUKOPUCTAHHSM y3arajibHeHoi (pyH-
kiii 6axxanocti Xappiarrona D. IIpu 11 moOymoBi HaTypayibHI 3HAUYE€HHSI OKPEMHX MOKA3HUKIB
sxocTi (Y;) mepeTBoprooTh y 6e3po3mMipHy mikany O6axanocti d B iHTepBaii 3minu Big 0 1o 1.
Binbre yncenpHe 3HAYCHHS OI[IHKY HA IIKaJTI BIIMOBI A€ OUTBIIM 0a)KaHOCTI — BIJT TyKe MTOTaHO
(d =0,00-0,20) mo my>xxe nobpe (d = 0,80-1,00) [13]. I'pacpiuni 3aneKXHOCTI y3araabHEHOT (yHK-
1ii 6axanocTti D, sik cepeiHe TeoMeTpuIHE OKpeMuX OaxkaHocTel d, Ha TIONTHMHI TEXHOJIOTTYHHX
dakTopiB X1 — X> MOKa3ylOTh y3TOKEHHSA MK yciMa MOKa3HUKaMH sIKOCTi (Y;) 1 OUTbII OnTH-
MaJIbHUMH BBaXKAIOTHCSl YMOBH, 32 SIKMX (PYHKIIS O2KaHOCTI Ma€ MaKCUMaIbHE 3HAYCHHSI.
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Bukuiag ocHOBHOro Martepiany. SIk BUXiIHy pOCIMHHY CHPOBUHY BUKOPHCTOBYBAIU CTE-
0J1a MIIIEHUIHOT COJIOMU, SIK1 MaJIM TaKUW XIMIYHHH cKiiaa, % Big MacH a.c.c.: meono3a —44,3;
nirHiH — 16,5; nenTo3anu — 26,7; cmonu xupu Bocku (CKB) — 5,2; pozuunHicTs y Boai — 10,1;
po3unHHICTh ¥y 1 % po3uuni NaOH — 38,4; 301a — 6,6.

JInsi BU3HAYEHHS BIUIMBY TeMIIEpAaTypH 1 TPUBAJIOCTI OOPOOKH Ha MOKA3HUKHU SKOCTI CO-
nom’sstHoro BH® npoBoawmm nepiry cTaairo BapiHHS MEPOLTOBOIO KUCIOTOIO, SIKa YTBOPIOBA-
Jacs B mpolieci BapiHHs (KOHIIEHTpALlisl MEPOUTOBOI KMCIOTH He Oinbie 6,4 %) [14]. Pe3ynb-
TaTH MPOBEACHUX JTOCIIIKEHb HaBeIeHO Ha puc. 1, a, 0, 6.

18

. %

Bmior nirsiny Bij Mack a.c.c., %

Buxin BHO Bix macu a.c.c

60

0 20 40 60 80 100 120 o 20 40 60 80 100 120
TpHBaliCTh BapiHHSA, XB TpHEanicTs BapiHHi. XB

a 0

Bmict nemonosu Bijt macu a.c.c., %

[s] 20 40 60 80 100 120

TpuBanicTs BapiHHA, XB
6

Puc. 1. 3anesxcnicms 6uxody (a), emicmy 3anuuko6o2o nicniny (6) ma emicmy yearonosu (8)
conom ‘anux BH®D 6io mpusanocmi npoyecy 8apinHs NueHU4HOI CONOMU NEPOYMOBOIO KUCTIO-
moro 3a piznux memnepamyp: -4- 50 °C; -m- 60 °C; - A- 70 °C

3poCTaHHS TEXHOJOTIYHUX MapaMeTpiB MPU3BOAUTH 10 3HUKEHHS TAKOTO IMOKa3HHUKA KO-
CTI TEXHIYHOI IENIOJIO3H, K Buxia (puc. 1, @), 1m0 MOB’A3aHO 3 TPUCKOPEHHSIM TPOIIECY Jie-
CTPYKIIii JIITHIHY 332 paXyHOK KHCJIOTHOTO PO3IICIUICHHS O-€TEPHHUX 3B’SI3KiB JITHIHY 3 YTBO-
pEHHSIM TPOMDKHHUX OEH3MIBbHUX KapOokarTioHiB [4]. LluM mosicHIO€TBCS 1 OB Jierka
neniraigikalis HeIepEeBHOI POCIMHHOI CUPOBHHHM, B SKIA YacTKa HEIUKIIYHUX CTPYKTYpP O-
apuIBHOTO €Tepy, 10 BiAMOBIAAIOTH 32 AECTPYKIIIO JIITHIHY, Maibke BABIUl O1IbIIA, HIX Y JIiT-
HiH1 XBOWHUX Topi. [Ipu 11boMy OpraHiyHUNA PO3YMHHUK, K CIaO0Kui HyKIeodin, OJ0Kye aKk-
TUBHI IICHTPH JITHIHY 1 TIEPEIIKO/KAE Ipoliecy Horo kouaeHcaiii. [lepornroBa nemiraidikaitis
MIIEHUYHOI COJIOMHU CYNPOBOJIKYETHCS YACTKOBUM PYMHYBAaHHSM IOJIiCaxapuiB, 110 TaKOXK
MPU3BOIUTH JI0 3HIKCHHS BUXOJY TEXHIYHOI IIEII0JI03H Ta 30UIBIICHHIO B Hil BMICTY LIEIIO-
no3u (puc. 1, 6).
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AHaJIOT14HI 3aJIEKHOCTI CIIOCTEPITaloThCs Ha puc. 1, 6, a came BMICT 3aJIUIIIKOBOTO JIITHIHY
B cojioMm’stHomy BH® Bij1 3MiHM TEXHOJIOTTYHUX TTapaMeTpiB. ExcriepuMenTanbHi J0CTIHKSHHS
1OKa3aliy, 110 OCHOBHA KUIBbKICTh JIITHIHY BUAANAETheA 3a nepuri 60-90 xB nenirnigikanii mie-
HUYHOI COJIOMH Ha MepIIiil cTalii B CUCTEMI OI[TOBA KMCIIOTA — IEPOKCU BOJIHIO — BoAa. Bmict
LEJII0JI03U B OJIEPKAaHOMY BOJIOKHHUCTOMY HamiB(abpukari (puc. 1, g) 301IbIIy€eThCS 3a paxy-
HOK IIepPEeX0/y y BapHIbHHUIA PO3YMH POZYMHHOT BYTJIEBOTHOI YACTUHH POCITMHHOI CHPOBUHH.

3acTocyBaHHsI TIEpIIOi CTa il BapiHHS MPU3BOIMTH JI0 TOTO, 10 MpOoIiec AesirHidikarii mpoxo-
JIUTh y JIOCUTH CIIPUSITIMBUX YMOBAX Ta Ma€ JJBOCTOPOHHIN XapakTep: (parMeHTallis JirHify 3 mo-
JAJBIIOK OKMCHOIO JIECTPYKIIEIO IHOTO JITHIHY Ta MEePeBeICHHIM HOro 10 BApHIBHOTO PO3UYHHY.

VY npucyTHOCTI IEpOKCHIY BOJHIO IHTEHCU(IKYETHCS peaKiiisi OKUCICHHS JIITHIHY, 110 JI0-
3BOJISIE OTPUMATH MPOAYKT 13 BUCOKUM BMICTOM Lientonno3u (1o 69 %). [Ipu npboMy B oTpuma-
HOMY MPOAYKTI1 30€piraeTbcs 1O0CTaTHLO 3HAYHA KIJTBKICTh TEMIIIEITFOI03.

Jlist ofiepykaHHsT MaTEMAaTUYHUX MOJIEIIEH, 0 OMUCYIOTh 3aJICKHICTh TTOKA3HUKIB SKOCTI
OKHCHO-OPTaHOCOJIBBEHTHUX cOJIOM’ sHUX BH® BiJl TEXHONOTIYHHX MapaMeTpiB MepIoi craiii
BapinHs BukopucToBysanu [IDE tumy 22. Sk GpakTopH X;, 10 BILIMBAIOTH HA HOKA3HUKH AKOCTI
BH®, 6ynu BuOpani Temneparypa xi1 Ta TPUBAJIICTb MPOLIECY X2.

CratucTraHOI0 00pOOKOI0 EKCIIEPUMEHTAIBHUX JTJAHUX PO3PaXOBAaHO TaKi PIBHSHHS perpe-
cii (B koJ1oBaHii opMi), IO aJIEKBATHO OMHUCYIOTh 3aJIEKHOCT1 BUX1THUX 3MIHHHMX BiJI OCHOB-
HUX OOpaHUX TEXHOJIOTIYHUX YHHHUKIB:

Buxin BonokHucTOro HamniBpadbpukary, %

Y1= 70,667 — 10,817x1 — 7,2667x2 — 2,325x1x2 — 4,05x1% + 2,5x2°.

Bwmict 3anumikoBoro JirHiny, %

Y2=4,6889 —2,1x1 — 2,1667x2 + 0,375x1x2 + 0,86667x1% + 1,1667x2°.

Bwmict nenronosu, %

Y3=62,033 + 5,7x1 +2,8667x2 + 0,675x1x2 + 3,1x1% — 1,1x2°.

AHai3 HaBeJIeHUX PIBHIHb perpecii [t BUXOy, BMICTY 3aJIMIIKOBOTO JIICHIHY CBIAYUTH,
1110 OCHOBHI (DaKTOpHU BapiHHSA X1 1 X2 MalOTh Bil’eMHUH 3HaK. Tomy 301IbLICHHS TeMIIepaTypu
(x1) Ta TpuBaNOCTi Mporecy AenirHidikamii (x2) TPU3BOAUTH 10 3MEHIIICHHS BKa3aHUX BHILE
nmoka3HUKIB sskocTi BH®. [[ns1 3HaueHHsT BMICTY IEJTIOJIO3M OCHOBHI (haKTOPH BapiHHS X1 1 X2,
MaroTh JOJATHUN 3HAK, 110 CBIAYUTH PO 301IBIIEHHS BMICTY IIEJTFOI03H 3a MMIABUIIICHHS TEM-
nepaTypu Ta TpUBaJIOCTi BapiHHs. [lepeBakaroumii BIUIMB Ha MMOKa3HUKH SIKOCTI KIHIIEBOTO TIPO-
JIYKTY Ma€e TeMIepaTypa BapiHHsI.

Otpumani piBHSHHA perpecii OyJu BUKOPUCTaHI JUIsl BU3HAYCHHS ONTUMAJIbHUX 3HAUYEHb
napaMeTpiB MPOBEACHHS MepIIoi cTajii BapiHHA. SIK ONTUMaJIbHA TOYKA Xiopr, BASHAYCHO TaKI
3HAYCHHS X;, IPU SKUX 3HAYCHHS Y; HAMKpaIe 3aJ0BOJBHAIOTH KOMIIPOMICHINA 0o0JsacTi. 3Ha-
4yeHHs (PaKTOPIB X1 1 X2 B ONTUMAJIbHIN TOYIll JOPIBHIOIOTH: Y HATYPAIbHUX OJUHUIIAX X1 (TEM-
nepatypa Bapinusa) = 70 °C, xz (tpuBanicts BapiHHas) = 90 xB.

[Toxa3uuku sikocti conom’ssHux BH®, ki po3paxoBaHi 3a JOOMOT'00 OJICPKAHUX PIBHSIHb
perpecii, B TOYIll ONTUMYMY MarOTh TaKi 3HAYCHHS: BUXia — 65,7 %; BMICT 3aJIUIIIKOBOTO JIiT-
HiHy — 6,0 %; BMicT nemtono3u — 67,6 %.

Metoaom GaratokpuTepiaibHOI ONTUMI3AIT 3 BUKOPUCTaHHAM (GyHKITIT OaskaHocTi Xap-
piarrona D s 3HalneHnX piBHSHB perpecii Y1 — Y3 BU3BHaUY€HO KOMIIPOMICHY 00J1aCTh MPOBe-
JEHHS TepIIoi cTafil BapiHHS MIIEHUYHOI COIOMH 3aJIEKHO BiJI OCHOBHUX TE€XHOJIOTTYHUX Ta-
pametpiB (x;), IKY HaBeJIeHO Ha puc. 2 (00JacTh po3TaIIoBaHa Ha MIIOLIMHI X1 — X2).
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Puc. 2. Komnpomicna obracmov nposedents nepuioi cmaoii 6apiHHs NULEHUYHOT CONOMU:
1 —6uxio BH®, %, 2 — emicm 3anuuiko6o2o nicuiny, %, 3 — emicm yenionosu, %
Jlpyry crafito BapiHHS IPOBOAUIH 3 JOJABAHHSIM JI0 BapHIILHOTO po3unHy 40 MII eTHIIO0-
BOTO CIIUPTY Ha 3aMiHY TaKoOi kK€ KUTHKOCTI BIIPAIlbOBAaHOTO BApWJIBHOTO PO3YHMHY. Pe3yib-
TaTH BIUIMBY TPUBAJIOCTI i TeMIepaTypu MpoLecy AeiirHigikaii Ha siKiCTb 0JepKaHOTO BOJIO-
KHHUCTOTO HamiB(aOpukaty HaBeJeHO Ha puc. 3, a, 0, 6.
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Puc. 3. 3anesxcnicms 6uxooy (a), emicmy 3anuukoeozo nieniny (6) ma emicmy yearonosu (8)
v conom ’anux BH®D 6io mpueanocmi npoyecy 8apinus 6 cucmemi
CH3;C(O)O-OH : C>HsOH : H>O 3a pizuux memnepamyp. - A- 80 °C; -m- 90 °C; -¢- 100 °C
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Sk BUIHO 3 TpaiyHUX 3aJISKHOCTEH pHC. 3, a 31 3pOCTaHHIM TeMIepaTypu Ta TPUBAJIOCTI
BapiHHS, BUXI1Jl COJIOM STHOTO BOJIOKHUCTOTO HamiBpaOpukary 3MeHiyerbcss Ha 7,9—18,9 %.
Bwmict 3anumkoBoro JirHiny (puc. 3, 6) 3meHmyerbes Ha 4,27-9,11 %, BMICT 1emtos1034 3011b-
uryerbes Ha 10,1-15,8 % (puc. 3, ), AKI1IO MOPIBHIOBATH 3 MEPIIOIO CTA/II€I0 BapiHHA. Y MOPIB-
HSTHHI 3 IEPOITOBUM BapiHHAM, Buxin BH® 3a nocnimkeHoro cnocoOy aenirHidikarii 6imbmmi
Ha 5,3 %, pu IbOMY BMICT 3QJIUIIIKOBOTO JIITHIHY Maike ogHakoBuid. Lle cBimuuTh mpo Te, 1o
BBEJICHHSI €TUJIOBOTO CIIUPTY IMiABUIIYE HIBUIKICTh Ta BUOIPKOBICTH MpoIieCy AemirHigikamii ci-
YKU MIIEHUYHOI COJIOMU MEPOLITOBOIO KUCIIOTOIO, sIKA YTBOPIOETHCS B MPOLIECT BapiHHS.

ExcniepumeHTanbHi TOCHIKEHHS TOKa3ajM, 10 Mpolec AeiirHiikamii cidku coJIoMHU B
cucremi CH3C(O)O-OH : C;HsOH : H,O npununsierses micns 90—120 xB BapiHHS 3a TemIe-
parypu (90+2) °C. [Toganpiie npoAOBKEHHS BapiHHS MPU3BOANUTH 10 JECTPYKLIi ByTJIeBOIHE-
BHUX KOMITIOHEHTIB POCIMHHOI CUPOBHHH, a caMe 3a Mailke OJIHAaKOBOTO BMICTY 3aJIMILIKOBOTO
JITHIHY, BiI0OYBa€ThCs 3HIKEHHS BUXOLy Ha 4—6 %.

Jnst mocmimkeHHs Pi3UKO-MeXaHIYHUX XapaKTEPUCTUK OJIEPKAHOI LEII0JI03U OYyJI0 BUTO-
TOBJIEHO JTAGOPATOPHI BifTMBKK Macoio 75 r/m* [12]. PesynbTaTy npoBeieHnX J0CTiTKeHb Ha-
BeJIeHO Ha puc. 4, a, 0, 6.
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Puc. 4. Ilokasnuku miyHOCMi 00ePHCAHUX OKUCHO-OPSAHOCOIbEEHIMHUX COJIOM SIHUX
B0JIOKHUCMUX HANi8habpukamis: po3pusHa 008iCUHA (a); onip npooasntoganiio (6);
KIbKICMb NOOGIUHUX Nepecutia (8)
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I3 HaBepeHux Ha puc. 4 JaHUX BUAHO, IO 31 30UIBIIEHHSM TPUBAJIOCTI MPOIECY BapiHHA,
Gbi3uKo-MexaH14H1 MOKa3HUKHU ojfiepkaHnx BH® 3pocTaroTh, 110 MOSCHIOETHCS KpaluMu Ta-
MEPOTBIPHUMH BIACTUBOCTSMHU COJIOM SIHOT IIETIOJIO3H 32 PaXYHOK YTBOPEHHS T0AATKOBHUX BO-
JTHEBHX 3B’5I3KIB MIXK IOJIiCaxapyiaMy 1 BACOKUM BMICTOM B HUX Te€MIIIEI0JI03, K1 CIIPHUSIIOTH
MOKPAIIEHHIO MEXaHIYHOT MIITHOCTI.

Bigomo [15], mo dizuko-MexaHiuHI TOKA3HUKH OPTaHOCOJIBBEHTHOT 1IEITI0JI031 TaKOX 3a-
nexath Bia pH BapmiibHuX po3uuHiB. Tak, HOKa3HUKHM MIIHOCTI BOJIOKHUCTUX HamiBhabpuka-
TiB, OJIEP)KaHUX B KUCJIOMY CEPEIOBHIII, SIK MPABWIIO, HWKY1, 32 aHAIOT14HI Toka3Huku BH®
OJIEpXKaHUX Y JIy’)KHOMY cepenoBuiii. Oco0IMBO 1€ CTOCYETHCS PO3PUBHOI JTIOBKUHU, HA 3HA-
YEHHS SIKOTO BIUIMBA€E BMICT reminentonio3 y BH®, crpykrypa onepkannx BH®, BnactuBocTi
MOBEPXHI BOJIOKOH. 3 €KCIIEPUMEHTATBHIX JaHUX BUTHO, IO COJIOM’sTHA LIEJTI0JI03a, OJIepKaHa
JIOCJTIJDKEHUM CITOCOO0M, 32 MOKa3HUKOM PO3PUBHOT JOBKUHHN HAOIMKAETHCS 0 BIAMOBITHUX
MOKA3HUKIB IEITI0JI03H, OICPKAHUX TpU JTykHOMY pH.

CratucTHuHOI0 0OPOOKOI0 €KCIIEPUMEHTAIBHUX JTaHUX PO3PaXxOBAaHO HACTYIHI PIBHSIHHS
perpecii (B kooBaHiit ¢opMi), 10 aJEKBATHO OMUCYIOTh 3AIEKHOCTI BUXIJHUX 3MIHHUX BiJ
OCHOBHHUX OOpaHMX TEXHOJOTIYHUX YHHHHKIB:

Buxin BonokHucTOro HaniBgpadbpukary, %

Y1 =59,433 - 5,7167x1 — 2,6833x2 + 0,675x1x2 — 3,45x1% + 0,45x2°.

Bwmict 3anumikoBoro Jirsiny, %

Y2=10,78889 — 0,58167x1 — 0,45333x2 + 0,2925x1x2 + 0,33167x1> + 0,07667x2>.

Bwmict nenronosu, %

Y3= 175,767 + 3,4383x1 + 4,4217x2 — 0,73x1x2 — 2,595x1% + 0,335x2%.

MinHicTh Ha 371aM Iij] yac 6araTopa3zoBUX MEPETHUHIB

Y4= 112,22 +36,667x1 + 14,167x2 + 5x1x2 — 18,333x1° + 4,1667x>°.
Omip npoaastoBanHto, klla
Ys=397,72 + 84,067x1 + 46,85x2 — 25,4x1x2 — 42,733x1 — 8,6833x2%.
PospusHa nosxunHa, m
Yo=4172,2 + 1778,3x1 + 951,67x2 + 60x1x2 + 1351,7x1% + 424,67x2>.

Otpumani piBHSHHS perpecii OyJu BUKOPUCTaH1 JUIsl BU3HAYCHHS ONTUMAJIbHUX 3HAUYEHb
napaMmeTpiB MPOBEACHHs Mpoliecy AeiirHidikanii. B SKoCTi onTUManbHOI TOYKHU Xigpr, BU3HA-
YeHi Taki 3HAYEHHS X;, IPU SKUX 3HAYCHHA Y; HalKpalle 3aJJ0BOJIbHSAIOTH KOMIIPOMICHii 06ma-
cti. 3Ha4eHHs (DAKTOPIB X1 1 X2 B ONTHUMAJIbHIN TOUIIl JOPIBHIOIOTH: B HATYPAJIbHUX OJUHUIIIX
x1 (temnepatypa Bapinus) = 100 °C, x2 (TpuBanicts Bapinus) = 100 xBUIUH.

[Tokazuuku sikocti costom’ sitHuX BH®, siki po3paxoBaHi 3a I0OMOT0I0 OJIep>KaHUX PIBHSHB
perpecii, B TOYIll ONTUMYMY MarOTh TaKi 3HAYCHHS: BUXiA — 55,7 %; BMICT 3aJIUIIIKOBOTO JIiT-
Hiny — 1,05 %; BMicT niemtono3u — 79,6 %; MIIHICTh Ha 371aM TIi7] yac 0araTopa3oBHUX NEPETHHIB
— 635 u..m.; onip npoaasnoBanHio — 428,7 klla; po3pusHa qoBxkuHA — 7900 M.

Metoaom GaratokpuTtepiaabHOT ONTHMI3allli 3 BAKOPUCTAaHHAM GYHKIIIT OaxaHocTi XapiH-
rroHa D ans po3paxoBaHuX piBHSHB perpecii Y1 — Ys BU3HaAYEeHO KOMIPOMICHY 00JIaCTh IpPO-
BEJICHHS BapiHHS MIIEHHYHOT COJIOMH 3aJICXKHO BiJl OCHOBHUX TE€XHOJIOTIUYHUX MapaMeTpiB (X;),
SIKy HaBEJEHO Ha puC. S.
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Puc. 5. Komnpomicna odnacme npoeedents 8apinHs NUEHUYHOL COOMU 8 CUCTEM
CH3C(0)O-OH: CoHsOH : H>0: 1 — éuxio BH®, %, 2 — emicm 3anuuko6020 nicHiny, %,
3 — emicm yenonosu, %. 4- miynicmo Ha 31aMm ni0 yac 6a2amopazoeux NepecuHie;

5 — onip npooasnrosannio,; 6 — po3pueHa 008i#CUHA

Jyist mopiBHSAHHS €PEKTUBHOCTI PI3HUX CIOCOO0IB MeTirHi(iKaIli CiYKA MIIIEHUIHOT COJIOMHU
Ha puc. 6 HaBeJeHO Jiarpamy, sKa XapakTepHu3ye 3aJeKHICTh BMICTYy BUXOY OJIEP>KaHOTO BO-
JIOKHUCTOTO HamiBpaOpHUKaTy BiJ BMICTY B HbOMY 3QJIMIIIKOBOTO JIITHIHY.
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Puc. 6. 3aneaxcnicmo 6uxody BH® i3 cmeben nueHu4Hoi conomu, 00epicanux pisHumu
cnocobamu OenieHighixayii 8i0 6Micmy 3aIUUKOB020 JIICHIHY.
- 0- CH3CO3H : C:HsOH : H>O; -+- ASAE [16]; -* MILOX [16];
-o- [IOK + kamanizamop [16]; -0- [IOK [16], - A- H-Cy [16]; -¢- Na [16].

Jlinis «igeanbHOI nenmirHigikamnii» (puc. 6) xapakTepuzye MaKCUMalIbHUNA BMICT ToJTicaxa-
PHUIIB POCIWHHOT CHPOBHUHH JJIsl IEBHOTO BMICTY 3QJIUIIIKOBOTO JIITHIHY Y BOJIOKHUCTOMY HalTi-
B(habpukati. Tomy unum OrpKYe JiHIS KOHKPETHOTO Mpolecy Aeniraidikarii 1o JiHil «igeanb-
HOT eirHiikaIii» s MeBHOTO 3aIMIIIKOBOTO JITHIHY, TUM Olbmnid Buxiq BH® 3a paxyHok
30epekeHHs, HacamIiepe]] moxicaxapuiB (I[ETF0JI03H 1 TeMILIETION03H).

I3 miarpamu (puc. 6) MokHA 3pOOUTH BUCHOBOK ITPO TE, 110 32 HAOIMKEHHSIM JI0 «i1eaJIbHOT
niHiT genirHidikaiii», To06To 3a 301IbIIEHHSIM €EKTUBHOCTI OJIep>KaHHS 13 CTEOEN MIIeHUIHOT
cosiomu BH® pizaumMu ciocobamu nemirinidikariii, X MOKHa pO3TallyBaTH B MOPSIKY 3pOC-
TaHHs B HacTynHii nocainoBHocTi: Na — H-Cy — [IOK — I1IOK-+xkaranizarop — MILOX — ASAE
— CH3C(0)O-0OH : C2HsOH : H2O.

BucHoBKkM BiAnoBigHO A0 cTaTTi. Yrnepiie HaAyKOBO OOIPYHTOBAaHO TEXHOJIOTiIO OTPH-
MaHHS BUO1JICHOT IEJTFOJIO3H 13 MIIEHUYHO1 cosioMu y ABocTyneneBiit cuctemi CH3C(O)O-OH
: CoHsOH : H20O. Otpumano conom’ssauit BH® 3 Buxomom Bix 78,4 mo 55,2 %, BMicTOM 3ai1-
mKkoBoro JirHidy Bix 11,2 1o 0,93 % Ta BMicToM 1iemtonos3u Bix 59,6 no 79,3 %.

218



TEXHIYHI HAYKU TA TEXHOJIOTIi Ne 4(22), 2020
TECHNICAL SCIENCES AND TECHNOLOGIES

3a pe3ynbpTraTaMu KOMITIEKCHUX JIOCHIKEHb BU3HAUCHO, 1110 JTOCTIKEHUM CIIOCOOOM BapiHHS
CIUKM MIIEHUYHOI COJIOMU MO>KHA OZIEPKaTH LEJI0I03y 3 HACTYIMHUMU MOKa3HUKaMH MIIHOCTI:
pospuBHa gosxuHa Bix 3040 mo 8050 M, omip nmponasmoBaHHIO Bix 92,8 mo 463,9 klla, MilHICTH
Ha 371aM T111 9ac Oararopa3oBux rneperuHiB Big 450 10 640 u.m.m. Taki moKa3HUKH MIITHOCTI T03BO-
JSIOTh Y TIOJATIBIIOMY TIPOBECTH JIOCHIKEHHS 3 METOIO OJIepKaHHs MaKyBaJIbHUX BUJIIB Mamepy,
B KOMITO3HIIIT SIKOTO OYyTh BUKOPHCTaH1 OIepykKaHi COJIOM’sIHI BOJIOKHHCTI HamiB(paOpHUKaTy.

Po3paxoBaHo piBHSHHS perpecii, siki aeKBaTHO OMUCYIOTh €KCIIEPUMEHTAIbHI AaHi i MO-
JKYTh OyTH BUKOPUCTAHHI SIK MaTeMaTHYHA MOJIEJIh IOCIIPKEHOT0 ClIoco0y BapiHHs. MeToioM
OaraToKkpHuTepialIbHOI ONTHUMI3allli BU3HAYEHO ONTHUMAaJIbHI YMOBH MPOLIECY W MOKA3HUKH SKO-
CT1 COJIOM’STHOT IIEJTFOJI03HU B TOUIIl ONITUMYMY.

[Toka3zaHo, 1110 3aCTOCYBaHHS JJAHOT TEXHOJIOTI] 03BOJIIE OTPUMATH LENIOJI03Y 3 BUXOJIOM
Ou1buM Ha 5,3 % y NOpIBHSIHHI 3 11€JIF0JI03010, OTPUMAaHOIO IEPOLTOBUM BapiHHAM (32 O/IHa-
KOBOTO CTyHeHs aenirridikanii Buxizg nepornroBoro BH® cranosuts 50,4 %).

3anporoHOBaHO JIITHIH BYTJIEBOHY Aiarpamy. [lokazaHo po3TamryBaHHs pO3TISHYTHX CIIO-
co0iB fenirHigikamii NIIeHuYHOT COIOMH 3a 30UIbIICHHAM €(DEeKTUBHOCTI BHIAICHHS JITHIHY
13 cTe0en MIIEeHUYHOI COJIOMH, SIKI po3NoAUIsItoThesa y HacTynmauid psaa: Na — H-Cy — TTIOK —
ITOK + karanizarop — MILOX — ASAE — CH3C(O)O-OH : C;H50H : H>0,.
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UDC 676.18

Trembus Irina, Semenenko Nina
OBTAINING PULP FROM WHEAT STRAW IN A TWO-STAGE SYSTEM
“ACETIC ACID - HYDROGEN PEROXIDE — WATER - ETHANOL”

Urgency of the research. Involvement of secondary raw materials in the form of agricultural waste and development of
new ecologically safe ways of delignification of vegetable raw materials to solve problems of environmental pollution.

Target setting. Available methods of delignification of vegetable raw materials using oxidant - hydrogen peroxide allow
to obtain a fibrous semi-finished product with a high yield, but with strength values of 15-30% lower compared to fibrous semi-
finished products obtained by cooking solutions at pH > 7. Therefore, it is necessary to improve existing methods. hydrogen
peroxide in acetic acid.

Actual scientific researches and issues analysis. The latest available domestic and foreign publications on oxidative-
organosolvent methods of delignification of plant raw materials using peroxyacids and alcohols were considered in detail.
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Uninvestigated parts of general matters defining. Research of technology of oxidative-organosolvent delignification of
vegetable raw materials with use of alcohol as a part of a cooking solution and definition of optimum values of technological
parameters (temperature and duration) of process of reception of straw fibrous semi-finished products.

The research objective. Investigation of technological parameters of straw cellulose production in the system acetic
acid-hydrogen peroxide-water-ethyl alcohol in order to increase the physical and mechanical parameters and the yield of
the target product.

The statement of basic materials. A two-stage method for producing straw pulp from wheat straw at the first stage has
been investigated. Delignification was carried out in the “acetic acid-hydrogen peroxide-water” environment at a hydrogen
peroxide consumption of 50% of the mass of absolutely dry raw material (a.d.r.m.) and at the second stage of cooking, 40
volume % of ethyl alcohol was added to the cooking solution to replace the same amount of spent cooking solution after the
first stage. The content of the main components in the original plant raw materials is determined. The influence of delignifica-
tion conditions, namely temperature and duration of cooking on the yield of fibrous semi-finished product, the content of re-
sidual lignin, cellulose content and strength indicators was studied. It is shown that the temperature increase at the first stage
of the process from 50 °C to 70 °C, at the second stage from 80 to 100 °C and the duration of processing of vegetable raw
materials from 60 to 120 min. and from 60 to 180 minutes, according to the stages of the delignification process, leads to a
decrease in yield by 7.9-18.9%, the residual lignin content by 4.27-9.11%, while the cellulose content in the fibrous semi-
finished product increases by 10.1-15.8 %. 1t is investigated that the indicators of mechanical strength of the obtained fibrous
semi - finished products increase with increasing temperature and duration of processing of raw materials. Regression equa-
tions for each stage of cooking are calculated, which adequately describe the experimental data and can be used as a mathe-
matical model of the process of delignification of wheat straw with hydrogen peroxide in acetic acid. The method of multicrite-
ria optimization of delignification conditions determines the optimal values of technological parameters of the wheat straw
cooking process. The lignin-carbohydrate diagram of delignification of vegetable raw materials is offered. The number in
which various methods of delignification of wheat straw are located on efficiency is defined.

Conclusions. The technology of obtaining straw fibrous semi-finished products in the system "acetic acid-hydrogen per-
oxide-water-ethanol" has been developed. Regression equations are calculated that adequately describe the experimental data
and can be used as a mathematical model of the investigated method of obtaining straw fibrous semi-finished product. The
optimal technological parameters are established, which ensure the production of the final product with high quality indicators.
The lignin-carbohydrate diagram of delignification of wheat straw stalks by different cooking methods is given.

Keywords: wheat straw, acetic acid, hydrogen peroxide, ethanol, delignification, yield of fibrous semi-finished product,
residual lignin content, pulp content, regression equation, optimization.

Fig.: 6. References: 15.
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