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(Manzun: 100011, TomxkenT maxap laiixonToxyp Tymanu, A.Hasouit k4. 32. Ten.: (99871)244-79-20,
(hakc: (99871)244-79-17, e-mail: tkti_info@mail.ru.)

HokTtopauk nuccepranusicn OwnaH TOMIKEHT KUME-TEXHOJIOTHSI MHCTUTYTH AXOOpOT pecypc
Mapka3uja TaHWIIUII MyMKWH (_ pakamu OwnaH pyiixarra omuarad). (Manswr 100011, TomkeHt
maxap [aiixontoxyp Tymanu, A.HaBowuii kyu. 32. Ten.: (99871)244-79-20).

Hucceprauus apropedeparu 2016 dum «__ » KYHU TapKaTUJITaH.
(2016 fium «___ » nmaru Ne  pakamiu peectp 6aéHHOMAcCH).

C.M. Typo0:xxoHoB
®daH TOKTOpH WIMHUH apakacHHU OepyBUH WIMHI KEHral

paucu, T.¢. 1., mpodheccop

A.C. Ubopynaes
®daH TOKTOPH WIMHH IapakaCHHHA OCpyBUM UIIMHI KSHTAII
WIMHIA KOTUOH, T.. 1., Tpocheccop

A. Ukpomos
®an JOKTOPY WIMHUH apaKaCHHHA OepyBYM MIMHN KEHTall
Xy3ypHUaard WIMHA CEMHHAP paucH, T.¢.1. mpodeccop

KHUPHII (JoxkTopauk qUCCEPTANMACH AHHOTAIMSCH)

JAucceprauuss MaB3yCHMHUHI JoJu3apOiauru Ba 3apyparu. Kaxonna
IEJUTION03a MaXCyI0TIapuHUHT uiiad ynkapunumm 10% ra Ba yHra Oynran tanabd
11% ra omau. llly Ounan Oupra meION03a acoCUIard KOMIIO3HUIIMOH TMOJIMMEP
MaTrepuaiapra xamja KOFo3 Ba KOF03 Maxcyjlomiapra OynraH Tabaad 7% ra,
ylIapHUHT S3Kcrioptd 3ca 16,3% ra yeau. Kymmaman, €3yB xaMJia TUTHUEHUK
Koro3miap skcrnoptu 11,720 munr TonHanan 32,260 MUHT TOHHara Kynaniau. IZHpHK
unuiad yukapyBuu naasnatiap AKII, bpasunusa, SAnonus, ®@unnannus, Poccus
caHamaju .

PecnyObnukamu3aa MyCTaKWUIMK WHJUTapUa [EJUTI0NI03a Ba yiap acoCUIaru
MaxcyJIoTaap MUuIad YMKApHII KOpXOHAJapu MOAEPHU3AIMUS KWIMHUO, MaxXaJjaui
XOMall€nap acocuja LeJUIo03a Ba YHUHT O, MypakkaO 3(upIapyuHU OJIMILI
xamaa €3yB Ba ypaM KOFO3JIapu KOMITO3UIIMSCH TApKHO Ba TEXHOJIOTHSIAPUHU
ApaTulla, yJApHUHT CyBra, KHCJIOTajgap Ba HILKOpJapra 4uJamiid TypJlapuHU
KYMIaUTUpUILJIa KEHT KaMpOBJIM dYopa-Taa0upiiap amajira OIIUPUINO, MyasH
HaTHXajaapra SpUIIIIIN.

Byrynru kyHaa ’kaxoHJa ILEJIJIO3aHUHT SHTH XOCWIAIAPUHM Xamja YHUHT
MaxCyJOTJIapUHU CHHTE3 KWIHIL, PEeakliuoH (aoTMKIAPUHU Ba yjlap acocujaa
IoKopu cudar KypcaTkhuiapra sra Oyiaran uesmiono3a 3¢upiapu  Xamja
KOMIO3UIIUOH MaxcCyJia0TIapyuHU SIpATHUII nonzap0o Bazu(anapaan
xucoOmananu. lleuronozann  onumt  gaBpupa  Typaw  (HaKTOpIApHUHT  YHHUHT
JIECTPYKTHB XOJIATJIApUTa TabCUPUHU Oaprapad STUINTa KapaTwiraH xapaéniap,
yjaapra TabCHUp STYyBUYM OUpP HEYTa MapaMeTPJapHUHT TabCUPUHU YpraHUI, HAHO
yIuamiid KOMIIO3UIMS TapKUOWHU SpaTUIl, CyBra, OpPraHUK SPUTyBUMIIApra
Oapkapop €3yB KOFO3Jap OJWII TEXHOJOTHUSJIAPUHU SIPATUI, KUMEBUN KaWTa
UIUIAl  y49yH 3apypuil  xomam€ XucoONaHTaH IeJUIIojio3a Ba  YHJAH



kapookcumerwienionosda (Na-KMII), wuTpouemtono3a (KOJOKCHIMH) —OJIUII
MYMKUHJIUTUHU TaJKUKOTJIAp OpKadu KypcaTud Oepuin kabu a0i3ap0 macajajap
Oyiirya uiMuil unuiap oaud GOpUIMOK/IA.

V36exucton PecryGmukacu ITpesunentunuar 2008 imn 15 mronmarn ITK
916-cormn «VIHHOBAIIMOH JIOMMXaNap Ba TEXHOJOTHSUIADHM HWINUIA0 YWKApHINTa
KYJUTAIIHA parOaTiaHTUpHUIN OYiinda Kymumua dopa-taaoupiap» Ba 2010 wium 15
nexabpnarn  ITK-1442-con  «V36ekucToH  PecnyONMKACHHHHI — CAHOATHHH
PUBOXJIAHTUPUIN yCTyHiapu Tyrpucuaarn» Ba 2009 wun 12 mapraarm [IK-1072-
coH «KuMé€ canoaru KopxoHaJapyuHU MOJIEpPHU3ALMS KUIHUI, TEXHUK Ba TEXHOJIOTHK
KaiTa >KMXO03Jall JAcTypu TYFpPHUCHAa» T Kapopiapu Xamjaa maskyp ¢aonusrra
TETUIIUIM OOIKAa MEbEPUM-XYKYKUH XyxoKariaapaa OenrusiaHraH BasudanapHu
amajira olMpuIIra ymoy auccepTauus TAaJKUKOTH MyalsH Jaapaxaaa Xu3Mar
KHWJIa]IH.

TagKMKOTHHHT Y30ekucron Pecny6amkacn (aH Ba TeXHOJOTHsIAp
TAPAKKUETHHUHI YCTYBOP MyHAJMIIUIa MOCAMIM. Maskyp TaakKUKOT
pecnyOnrka aH Ba TexHonorusiap puBoxkjaaHuiHUHT VI, «KuméBuii

'Customstat.ru/reports/import cellulose. Php? Gelid=CNSZ4uXpkl wCFWL2 cgod4 rwM2g.

TEXHOJIOTHUSIJIap Ba HAHOTEXHOJIOTHSIIIAP» YCTYBOP MYHAIUIITUTa MyBO(DUK
OaxapuiITaH.

JluccepTamus MaB3ycH 6Viin4a XaaKapo HIMHIA TAAKHKOTJIApP MApXH-.
Typnu ycumiuknapaad KUMEBUN KalTa MIUIAIITa XamMJa KOFO3 MaxCyJa0TJIApUHU
OJIMILTA SIPOKJIN OYJTraH IEUII0I03a OJUIITa HYHAITUPUIITAH WIMUN U3JIaHUIILIAP
KAXOHHUHT €TaKYM WIMHUN MapKas3jiapH Ba OJUH TabJIUM Myaccacaylapu,
xymnanad, STFIuncturytu (Crokronem, [lBemus), TexHuka yHUBEpCUTETH
(Manpua-Ucnanus), ['amOypr ynusepcutetu (I'epmanus), TBeHae yHUBEpCUTETH
(Hunepnannus), Texuuka yauBepcutetu (pesnen), bepnun texnuka
ynuBepcuretu (I'epmanus), Mocksa JlaBnar yausepcuretu (Poccus), TomkeHT
KNME- TeXHOJIOTHs MHCTUTYTH (Y36eKNCTOH), ¥Y306KHCTOH MUIUINI YHHBEPCHTETH
kommaaru «llomumepnap gpusnkacu Ba KUMECH WIMHI TAIKUKOT MapKa3u»ia oJuo
GopriMoK/a (Y36eKuCTOH).

KoMmno3uion noaumMep Matepuaijiap OJuIIra OuJl )KaxoH1a oaud Oopuiran
TaJKUKOTJIAp HaTwXacuga Karop, >KyMJlaJaH, KyWJard WIMUNA HaTuxKagap
OJIMHTaH:IEJUTION03aHN CU(ATUHU OmMpHIl OYiiM4a SIHTM TEXHOJIOTHUs uiuiad
gyukuiarad (Codra Cell, IlBenwus);uemntono3anu  Mypakkad CHUHTE3 JaBpPHHH
OCOHJIAIITUPUITAH OOCKHYra YTKA3WIl TEXHOJOTHSACH TAaKOMWIIAIITUPUITAH
(Crokronmbm, IllBenus); mapaxt TypiapujaH Ba Oup HWIIHMK YCUMIHMKIapIaH
LEJUTI0N03a oJuIIIa onTUmMal napameTpiap apatwiran(pesnaHx,
I'epmanus);6yFnoii  comonmun 3% mu mmkop (NaOH) spurmacuma 150°C
Xapoparaa repMeTUK €MUK MUIIUPUII KO30HMIA LEJUTI0I03a OJMIIHUHT HATPOHJIU
ycynu sipatwiral (French Pulp paper research, ®panmus).

JlyHEéna 1emnono3a acocuaa KOMIO3ULMOH IMOJIMMEpP Marepuasuiap OJIMII
OyinJaKyiaaru ycTBOp HyHaIumnuiapja TaaKUKOTIap ojau0 OOpuiIMOKIa: uIiad



YUKApUIl TU3MMUHH KaJAJUIAIITUPUIL, MAXCYJIOTHUHI CHHTE3U JABPUJIA TabCUP
ATYBYM (DaKTOpJApHU OJAMHAAH aHMKIA0 >KapaéHHU IOKOpU aHUKJIMKIA OO
Oopull; Typjaud napameTpiap TabCUpUAa FOKOPH MOJEKYJsp Maccara sradyirax
IEJUTION03a Ba YHUHT XOCWJIAJIAPUHU OJIWII; CHCTEMaHH Typiu (dakTtopiap Ba
napaMeTpiapHu Oelruiarad Xojiia MOICPHU3AIMS KUJTHIIL.

MyaMMOHMHI YPraHMJITraHJIUK Aapaxkacu. L{eiutrono3aHuar KUuMEBUiA

UIIUTIOBJIapra X0oc OYJIraH CHHTE3 IIapOUTIapH, s’ibHU CylIbGOUIIH, CyTb(aTiu,
HATPOHJIU Kabu ycyiuiap/ia TaOUnii MOJTMMEPHU OJIMHUIIM Ba YHUHT XOCcallapH,
MaKpOMOJIEKyJla TApKUOHIaru JIEMEHTap XajaKajlapra Typiu OPraHuK MoJanap
TabCUPHUTa OOFINK OYNTraH KUMEBUI Xkapa€Hiap, Tona TApKUOUIaru JIMTHUH
CTPYKTYypajiu OupUKMasiap JeCTPYKIMICH, KOFO3 MacCacu TapKUOUIaru MeXaHuK
UIUIOBJIApra YMIAMIIM TYPJId XWJIAAru TYJIAUPYBUMIAp Ba YIAPHUHT XOccalapu
Tyrpucuaa X.Y. Yemonos, T.M. Mupkomuios, T.FO. Tommnynaros, F.P.
Paxmon6epaues, P.C. CaitpyrnnaoB, Hukonosuu B, K. X. Po3ukog, A.A.
Capumcokos, III.M. Mupkomuiosiap WiMuid nuuiap onud 6opauiap Ba
PUBOXIIAHTUPIUATIAP.

2 [Tuccepraims MaB3ycH 6yiinda XOpHKHUil MIMHH-TaIKMKOTIAp mapxu http://www.busa.com.br/Assistencia
Tecnica#;https://www.acronymfinder.com,http://www.samjackson.com/moistureproducts;
http://www.bajajngp.com/humidifier.html; Journal of Cotton Science 4/2015. The USA.The Cotton Foundation.
Journal of Textile Science & Engineering.3/2014. The USA Ba 6omka manbanap acocuia AIuiad YNKUITaH.
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bup nmmk Ba Ky MMUIMK YCUMIIMKIIAP/IaH LEJUTK0I03a Ba yJap aCOCUIAru
MaxcCyJoTiap, XycycaH, Ofiui (METHIIIEIITION03a, STUIIIEIUTI0N03a, OKCUITPOTTHII
METUJIIEIUTI0I03a, OKCUTTPONIIATUILIEIITI0N03a, KapOOKCUMETHIILIEILTI0N03a B.0O.)
Ba Mypakka0 >¢upiap (anerar 1euoio3a, HUTPOIeio3a B.0.) xaMmaa KOoro3 Ba
KOF03 MaxXCyJOTIApUHUHT I0KOpHU cudaT KypcaTkuaiiapaa y3IalmTHPUITHUIIN,
(bUBUK-KUMEBUH, ONITUK XOCCATapUHU YpraHUIll Oyrda XOpHIKUN OTMMIIap/aH
Hernadi Alex, Fejes Ferenc, Kovces J, Raba, Ruszhali, Annus S, Helmy Samja A,
Atchison ILE,Jimentz L, Waston P.A., Bacho P.A, Hernadi Alex, Fejes Ferenc,
Bhushan Mazumber Bibhati, Ohtani Yoshito, SameShima Kazuhiko, Thomas
Heinze Ba 6apriiu Ba urHabapriy gapaxriap, Oup HHUIMK YCUMIIUKIIapAaH
KUMEBUM KalTa UIILIAIITA SIPOKJIM CaHaJITaH 1eJTI0I03a Ba YHUHT d(upiapu,
XaMmJia FOKOpH MEXaHUK, (PU3UK, XaMJla ONITUK XOccajlapra 3ra CaHaJiraH KOoro3

TypiapuHu onuin Ba yprauum Oyiinaa Hukutun H.U, butenckuii B.S, Ky3nemnosa

E.JI, IlerponaBnockuii I.A, Porosun 3.A, Knenkosa H.M, llopurnna H.H,
[Iupoxos E. I, Hemuonsa I'. 11, KpsikeB B. H, Koznos B.I1, ®nsite /.M,
O6onenckas A.B, Enbaunkas 3.11, Jleonosuu A.A,Muponos 1O,l'ony6es B.H,
Bosnkosa 1.B, Kymananos X.H nap y3nmapuHuHTr KarTa XUCCAIAPUHU KYILITAHIIAP.
Maxamuii xomaménap, s’bHU Tepak JapaxTH, OyF10d COMOHH, TOMUHAMOYp

YCUMIIMKIapUaH KUMEBUIM KailTa MILIaNIra spokiau OYiaraH 1esuiioio3a Ba yHAAH
KOFO3 Ba KOFO3 MAaxCyJIOTJIapyuHU OJIMII TEXHOJOTMACUHHU spaTUll Ba CaHOAT
MUKECHA UIIUTA0 YMKAPUIITA KOPUHM STUII KaTTa aXaMUATra ora.

Juccepranuss MaB3yCHHUHI JMCCEPTAIUS 0a’KapUIraH OJHH TabJIUM

MYacCaCaCMHMHI MJIMHUH-TAIKUKOT HILJIApH OmiaH Ooramkiaurd. Juccepramus



TaAKUKOTH TOHMIKEHT KUME-TEXHOJIOTHSI MHCTUTYTHAA Xamaa TOIIKEHT JaBjar
TexHuka yHuBepcutetd «®PaH Ba TapakkuéT» JYKunmui-tagkukor umuiapu
pexacununr  UTH  2-19. «Tepmuk  nectpykuusra yuaamid — KapOOKcH
metunuemono3a (KMII) onumn TEXHOMOTHSICMHU SIpaTHUILl Ba CaHOAT acocujia
unuiad unkapuimaua ynra kyiuunm(2009-2010 #umnap.),Hamanran maxpu OO0
«KARBONAM» kumé€ 3aBogu Owinan Ty3wiran Nel6/11 pakammm Xyxanuk
maptHoMa (15.06.20113un.), EA 12-03 «bup inmmik Ba Kyn HHILUTHK YCUMIMKIAp
XaMJIa CaHOAT KOPXOHAJAPUHHUHI TOJAJIM YMKUHAWIAPU acocuaa KUMEBHUI KalTa
UIJIaIra spoKiau OYJIraH LEJUTIoi03a OJIMII TEXHOJIOTMSACHHU CaHoaT MUKECHa
kymiamy (2012-2014 wumnnap.), OT-UK-2013-9. «TonunamOyp ycumnuru «daii3
bapaka» Ba «Myxu3za» HaBmapu acocuga cudamii KOFO3 Ba KUMEBUN KalTa
UIUIAra SPOKJIM OYJraH LEJUIH0NI03a OJNMIIHUHT MHHOBAILIMOH TEXHOJIOTHSCUHHU
ApaTUIl Ba CaHoaT MHUKEcHMIa wuNUIad uukapumra >xopuid >tumm»(2013-2014
numnap.),MOT-2015-7-18 «[laxTa TO3anam caHoaTd YUKUHAWIApU (JTUHT, yrap,
YJIIOK, [IUKJIOH MOMMFHU Ba OOIlIKa YMKUHIWJIAP) acocHia KUMEBUM KailTa nuuiamra
ApOKJIM OYnraH Typid MapKajapAard LEJUTIoJo3a ONUII Ba WIUIA0 YMKapHINra
xopuit atum» (2015-2016 iwinap.) MaB3ycuaaru amaiuii JJOWUXanapy JIoupacuia
Oa)kapuIraH.

TagKMKOTHMHI MaKcaJAW TapKuOuJa LEJUII003a CAKJIOBUYM XOM aénap
acocyJa KUMEBUM KalTa MILIAIIra SpPOKJIW OYIraHKOMIO3UIMOH IOJIUMEP
MaTeprauIapOJIMILI TEXHOJIOTUSICUHY sIpaTUILAaH noopar.

Taakukor Basudaapu:Tepaxk JapaxTuaH KUMEBAN KalTa UIjalra
SIPOKJIA OYJIraH LeJIII0I03a IIad YUKAPUI TEXHOJIOTUSACHHU UILTA0 YUKUIIL,
OJIMHTaH Tepak LEJUTI0I03aCH aCOCHIa YHUHT MypaKkkad 3(pupu - HUTPOIEIII0I03a
(KOJUTOKCHIJIMH) OJIUII UMKOHMSITIAPUHU, OJIMHTaH EJUTI0N03a BA YHUHT
adupIapuHu yHyMHUTra, GU3NK-KUMEBHUI Ba MEXaHUK XOccajapura peakinoH
MYXUTHHUHT Ba Xap-XWI MapaMeTpIapuHUHT TAbCUPUHH YPTraHUII, TOMUHAMOYD
yenvunru «Dans-bapaka» Ba « My»Kn3a» HaBIAPUHUHT 110 KUCMUAAH TypPJIX
napameTpiap TabCUpHUAa PEAKIIMOH KOOMIUATH IOKOPH OYIIraH 1esuIro03a OJUII;

TOMMMHAMOYP YCUMIIUTH LIEJUTION03acH acocuaa hapmaneTrka Ba 03UK OBKAT
CaHOaTH yUyH IOKOPH TO3aJIMKKa 3ra 0yiran kapookcumeTuiiesuionosa (KMLI)
OJTHIII,

TYKUMAYWINK KOPXOHAJAPWHUHT TOJANM YUKWHIWIAPH acocuia KUMEBUH
KaiiTa WIUIalTra SpoKiIM OYNraH UEJUII0NIo3a Ba YHHMHT acoCHAa KOMIIO3UIIMOH
NoJIMMEp Marepuasiap OJull;

OJIMHTAH XOMalI&nap acocuaa TEXHUK KapOOKCUMETHIIIIEIUTIONO3aHUHT Ty PIIH
coxajap y4yH WUIUIaTUIaIUTaH OWp He4Ta MapKaJapUHU OJIHII, CaHOAT MUKECUIA
KMI] - nunr 6up Heura Mapkaiapuau « MoHoanmapar» ycynuaa uinuiad
YUKAPUIUIIMHUHT HHHOBAIIMOH TEXHOJOTHUSICHHY SIPATHII; TOMUHAMOYP
YCUMIIMTUJAH OJIMHTaH LEJUTI0I03a acoCH1a €3yB KOFO3JIapu OJTUII
TEXHOJIOTUSICHHU SPATHIIIL.

TagkuKoT 00beKTH cudaTrnIa Tepak JapaxTi Ba YHUHT MEXaHHUK



UIUTOBUIAH CYHITH YNKUHAWIAPH, TOMUHAMOYD YCUMIUTHHUHT OS] KHCMH,
TYKUMaUUJIMK KOPXOHAJTAPUHUHT TOJIAJN YUKUHAWIIAPH, XaM/Jla yIapHU
MEXaHOKMMEBUM KaliTa uiuiail iyau OuiaH OJMHTaH [EJUTH0I03a.

TanKuKoT npeaMeTH - TapKUOHUIa IEJITI0I03a CAKJIOBYM XOMaIETapHU
NULIMPUII )KapaéHU, HUTPOLIEITI0N03a (KOJJTIOKCUIIMH), alleTaTUEeIUTI0103a, TYPIIH
Makcaajgap y4yH MIUIATUJIAJAUTIaH TEXHUK KapOOKCUMETUIIEIITION03a,
dapmaiiepTika Ba 03UK OBKAT COXACH YUYH MIUIATUJIAJAUIaH FOKOPU TO3AIMKKA 3ra
OynraH KapOOKCUMETUIIIEIUTION03a.

Tagkukor ycymaapu. Jucceprammsna VYb-, UK- Ba 'H SIMP
cnekTpockonusi, audQepeHnran TEPMHUK, MacC-XpoMOTOrpadusi Ba DIEMEHT
TaxJIMJUIapy yCyJapuaan ponganaHuiras.

TaagKMKOTHHUHT MJIMUI SHTUJIMIY KyWaaruiapaad noopar:

Tepak JapaxTUJaH KUMEBUI KailTa UILLIaIra SpOKJIMA OYJIraH 1elIon03a Ba
YHUHT aCOCHJIa HUTPOLEIUIION03a (KOJUIOKCUIIMH) SIpaTUJITaH;

TONUHAMOYp YCUMJIMTMHMHI 1O KHCMHJAHpPEAaKIHMOH Qaon  Oynran
HEJUTION03a  OJIMII  UMKOHMSTIApU  KypcaTunu® Ba  yHUHT  acocuja
KapOOKCHUMETHIILIEIUTION03a XaM/a alleTaTlesuIi0JI03a OJIMHTaH;

TYKUMaYWJIMK KOPXOHAJIAPUHUHT TOJIAJIM YUKUHIWIAPU aCOCUIa KUMEBUI
KaiiTa WIIamra spoKJid OyJIraH MejTioI03a uijiad YUKIWITaH; Tepak apaxT,
TOMMHAMOYP YCUMIIMTHY TIOSICH XaM/a TYKUMAUMINK KOPXOHAJAPUHHUHT TOJIAIH
YUKUHAWIAPUJIAH OJIMHTaH 1EJUTI0JIO3AJIap acoCH1a
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TEXHHUK KapOOKCUMETHUIIIEIUTIONIO3aHUHT Xap-XUJl coXajap YUyH UIUIaTUIaIUuraH
Oup HeuTa MapKajlapH sIpaTUIIraH;

TOMMMHAMOYp YCUMIIUTH IEeJUTI0NI03acu acocuaa gapmManedTuka Ba 03K OBKAT
CaHOaTHu YYyH IOKOpU TOo3anukka d3ra Oynran KMI] onuin TexHoiorusicu
SIPATHUIITaH;

canoar Mukécuaa Na-KMI{aunr Oup Heuta mapkanapunu «MoHoanmapar
yCyJIUJIa UIIIa0 YUKAPUILITEXHOJIOTUSICUSPATUIITaH;

TOMMHAMOYp YCUMIMTUHUHT TIOSICH aCOCH/Ia OJTMHTaH
HesuToa03aiapaaHcudaTia €3yB KOFO3JIApU OJIMII TEXHOJIOTHSICH SIpaTUIITaH.
TaaKMKOTHMHI amMaJiMid HaTHXKACH. Tepak JapaxTv, TOMMHAMOYp TOsICH, Xamaa
TYKUMa4UJIMK KOPXOHAJIAPUHUHT TOJAJIW YUKUHIWIIAPU ACOCKIa KUMEBUN KanTa
UIIAIITa SpOKIU OYIraH LesuIioiio3a Ba YHAAH OUp HeYTa KOMIIO3ULIMOH TOJIUMED
Marepuasiap (HUTpOLEIUTI0N03a (KOJOKCHIIMH), alleTaTLeIII03a,
KapOOKCUMETHUIIEIITION03a) OJIHII TEXHOJOTUSICH TaBCHsl 3TWIraH. TaaKUKOT
HATHKAJTAPUHUHT UIIOHWINJIMTHIITYHAaH HOOPATKH OJMHTaH MaxCyJloTiap
TaxJIMJ KUJIUIIIA 3aMOHaBUH (u3nk Ba kuMésuil ycymiap UK cnekrpockonus,
ONTHK MUKPOCKOIIHSI, PEHT€HOCTPYKTYpa, BUCKO30METPHS Ba AU epeHIInaT TEPMUK
Taxwuiapuaan GporgamaHIral Ba ipaTuirad TEXHOJIOTHS UITUTa0 YMKAPHIITa
KYJUIAHWJITaH.

TagKMKOT HATHKAJIADUHUHI WJIMHH Ba aMaJuid axaMusITH. TagKuKOT



HATIDKAJIAPUHUHT WIMHN aXaMHUSATUTApPKUOMIA 1EJUTI0N03a CaKJIOBYM XOM amiénap
acocuJa  KOMIIO3MIIMOH TMOJUMEP Marepuajiap OJIMII  TEXHOJOTHSICUHU
SAPATUIIHUHT WIMHI aCOCUHM KypcaTuO Oepuill OMiaH 30X 1aHa/IH.

NmHuHr amanuii axaMusaTH Maxauldd XOMaullénap acoCulia OJIMHIaH
LEJUTI0JIO3a Ba YHJAH OJIMHTAaH TYpJM KOMIIO3UIIMOH MOJIMMEP MarepualiapHU
CAaHOATHUHT TYPJIM coXaJlapuja TaJ0uK KWIMHHILIKAH HOOpaTaup.

TagKMKOT HATWKAJIAPMHU KOPUHM KUJIMHUIIK.Maxajumi xomaménap
acocyJa KOMIIO3MIIMOH TIOJUMEp MaTepuajjiap OJull Ba HOUIA0 YUKapUII
TEXHOJIOTHSICMHA ~TaKOMWUIAIITUPUIN OYiWYa OJWMHraH WIMUNA HaTUXKajaap
acocuja:

OJIMHTAHIICIITION03a1aH KapOokcumeTmentono3a (Na-KMII) onmumrauHr
«MoHoanmapaT» ycyaua oJIfII TeXHONOTHICHTa Y36eKicToH Pecry6mukacy
WNHTennekTyan MyJK areHIMTMHUHT uxtupora naredtu (2011i., Ne [AP
04359)onunran. bup Heura OoCKHUNIapHH Y3H/1a KamilaraH SIrOHa KUX03 OpPKau
Oapua cudar kypcarkuuu rokopu 0yiran Na-KMILI onuin umkoHnHU 6epaiu;

MaxaJuThil XoMmaiénapaH IOKOpH MoJIeKysip Maccara 3ra 6ynran Na-KMI
onu ycyura Y36ekucton Pecrry6mukacu MHTeIIEKTyas MyJIK areHTIIMTHHIHT
uxrtupora nareHtu onuHrad (2014 ., Ne IAP 04989). AnMamuHuIil qapaxacu,
acocuil MOAia MUKJIOPH, MOJMMEPIaHUII AapAKACUHUHT IOKOPUIIUTUITPENapaTHUHT
UIUTATWINII COXACUHU KeHraWTUPHUIIT UMKOHWHU Oepaju;

Tepak €Foud ULEeJUII0I03ach  XaMmjJa [axTa JIMHTH AacoCuJia TEepPMUK
nectpykuusira yugamian OynranNa-KMI[ onwuin TexHomorusicura V36exucron
Pecnybnukacu MHTEIIEKTYan MyJK areHTIMTUHUHT UXTUPOTa TATeHTH OJIMHTaH
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(2009 1., No TAP 04359). byprynai sapurmanapuau 6apKapopiIoBUX CTaOUIN3aTOP
cudatuaa WNUIATWIMILKA TYypid JECTPYKTUB OMWUIapHU Oaprapad >STuIn
MMKOHHUHU Oepajiu;

TornuHaMOyp MOSCHIAH OJNIMHTaH LIeJUTI0N03a acocua «Y3kumécanoat» AXK
KOpXOHaapua KapOOKCUMETHIIIEIUTION03a, KOFO3 Ba KOFO3 MaxCyJIOTIapUHU
UIuIad YUKApUI KOPUI ATHIITaH («Y3xumécanoar» AXK munr 2016 jiun 10
Hosiopnaru 01/3-24/D - connu MmabaymoTHOMacH). [lemtonosa acocuna kapOokcu
METHIIIEIJUTO3aHH UIIIIA0 YUKAPHUII caMapaiopiIuTH MaBKy/] TEXHOJIOTHITa
HucOaran 18-22%ra opTHiliira UMKOH sipaTraH.

TaagKuKOT HATHKAJAPUHUHT anpodanuscu. TagkuKOT HaTvKanapu 21Ta
PecnyOnuka Ba 4ta Xankapo aHXKyMaHJiapaa Mabpy3a KUIUMHIaH, KyMJIaJaH:
6"International conference on times of polymers (top) and composites. (American
Institute of Physics Conf, 2012); «Kumé dann roTykiapu Ba 3aMOHaBUN TaBJIAM
TEXHOJIOTHUsIIapH amanuéTra xxopuil kunuin Macananapmwy» (Tomwkent-THAITY, 2007);
«Materials science and engineering an introduction» (Switzerland, 2012);
«llenmrono3a Ba yHUHT Xocuianapuau kumécH Ba texHosoruscw» (Tomkent TKTH,
2012); « lHHOBAIIMOHHBIC XMMUYCCKUE TEXHOJOTHH B OMOTEXHOJOTHH MaTepHAaIOB
u ipoayktoB» (Mocksa, 2010); «Kumé, HedT-ra3 KaiTa UIUTANTHUHT Ba 03UK-OBKAT
CaHOaTJIapUHU MHHOBALMOH TEXHOJIOTHSIIAPUHU A013ap0 MyaMMOJIapu»



(TowkenT-Kyurupor-2010); «Ilaxra To3anami, TYKUMauYuIuK Ba €HIHII
CaHoaTJIapHUHT puBOXKJIaHuI uctTukooapu» (Tomkent, 2003); «HoBbie
KOMITO3MIIMOHHBIE MaTepuabl HA OCHOBE MECTHOTO U BTOPUYHOTO CHIPHSI»
(Tamkent-TI'TY I'VII «®an Ba Tapakkuér», 2011); International Conference
«Renewable Wood and Plant Resources: Chemistry, Technology, Pharmacology,
Medicine» (Saint-Petersburg, Russia.2011); «PecypcocOeperatomue u
sHeprodPeKTUBHBIE TEXHOJIOTUN B XUMHUECKON U HE(QTEXUMUUECKOU
npombliiieHHOCTH» (MockBa, 2011); «AKTyallbHBIN BOIPOCH XUMUYECKOU
TEXHOJIOTHH U 3aIIUTHI OKpYyXkatoiiei cpens» (Hebokcapsl, 2013);
«IIporpeccuBHBIC TEXHOJIOTHH MOTYUYEHUSI KOMITO3UITMOHHBI MAaTEPUAJIOB U U3/ICIIUMA
u3 Hux»I'VII «®an Ba Tapakkuér» (Tamkent, 2015).

TaaKuKOT HATHKAJAPUHUHT JYBJOH KWJIMHMINM. Jluccepramus MaB3ycu
G6yitnua >kaMu 67 Ta MINM 9OI STWITaH, urylapaaH, 1 moHorpadus, Y36ekucron
ONIUM aTTecTalys KOMUCCHUSACHUHMHI JIOKTOPJIHMK JIUCCEpTaIUsIapu acoCHM MIMUMN
HaTWXKaJapyUHU YOIl ATUIITA TaBCHUsI ATWJITaH UJIMUM Hampiapaa 24ta Makosna,
KymIlaJaH, 22Tacu peciyOiiKa Ba 2Tacu XOPWKUN KypHaJuIapa Hallp STUITaH.
JluccepTanMsIHUHT Xa:KMH Ba Ty3WInmu. J[uccepranus TapkuOu KUpuI, S5ta
000, xynoca, porigananwiran agabuétiap pyxary Ba wioBajiapJaH noopar.
HucceprauustHuHT XM 200 O€THH TaIIKWI TaIu.

JTACCEPTAIIUSAHUHI ACOCUN MABMYHHU

Kupum kucmuaa yTkazwiran TaAKUKOTJIAPHUHT A013apOiIuru Ba 3apyparu
aCOCJIaHTaH, TAJKUKOTHUHI MakcaJu Ba Bazudanapu, OObE€KTH Ba IMpeaMeTiapu
TaBcuaHTaH, pecryoauka (haH Ba TEXHOJIOTUSIIAPA PUBOKIAHUIIIMHUHT YCTYBOD
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HVHaIUIIIapUra MOCIUTH KYpCaTWirad, TAAKUKOTHUHT WIMHUNA STHTUJIUTH Ba
aMaliuii HaTwKajapu 0aéH KWJIMHTaH, OJIMHTaH HATWKAJIAPHUHT UIMUNA Ba amauit
axaMuATH o4u0 OepuiraH, TAAKUKOT HaTWXKaJApUHU aMalIu€Tra sOpUid KUJITHIII,
HAIIp 3THITAH UIIap Ba IUCCEPTAIUS Ty3WIUIIN OYrda MabIyMOTIap
KEJITUPUWITaH

Huccepranusinuar «TapkuOuaa wme10103a Cak/J0BYM KOMIIO3HIIUOH
NOJIMMeP MATePHAJIAP OJMIIHUHT XO3UPAATrH X0JIaTH Ba XOMAIE pecypciiapu
OWJIaH TAabMUHJIAHTAHJIMK Japaxacu» J1e0 HoMJIaHTaH OuMpuHYM 000M1a urabd
YUKApUIl TU3UMHUAArd TYpiAu XaJl ATYyBYM OMWIJIADHUHT 3aMOHABUU IOKOPH
TEXHOJIOTHS TapadaH PUBOXKIAHTUPHUIN WYHAIUILIAPU TaXJWUJ OCTUTA OJMHTaH.
Komnozunyion nonuMep MaTepHaUIApHUHT aCOCHM  XOMalllécu CaHaJlraH
LEJUTI0JI03a MIIIA0 YUKAPUIIMHUHT XO3UPI'M KyHJIard 3aMOHAaBUU yCYyJ/UIapu Ba
YHUHT CHHTE3M YUyH 3apypuil XoMalEIapHUHT aCCOPTUMEHTUHU IAKUJTaHTUPHII
nynamunuiapu, PecnyOnukama — MaBKyd — [EJUTIONI03a  MILIA0  YHMKAPHII
KOPXOHAJIADUHUHT UCTUKOOAaru (aonusmiapu, YIapHUHT Xomamiéra OyiraH
Tanabnapu Xxamja 3CKM THU3UMJAH SHTUCHUTa YTUII OOCKUWIApWHU Kal Tap3na
MaKWIIAaHTAPUIAETTaHIUTH U oIaiaHTaH.



JucceprauussHuHr «Maxa/uidii XoM amié caHaJIMHMII LIOJIH MOX0JH Ba
OyF10i COMOHH aCOCH/IA LEJJIIJI03a OJTMIIHUHT TEXHOJOTHK NMapaMeTPJIapruHu
HILIA0 YMKHII XaMJa OJIMHIAH LeJ/UIKJI03aJaH YHUHI oaauid >¢upm -
kapookcumeTuane/0ao3a (KMII) oaum» ne6 HOMIIaHTaH MKKUHYM O00Maa
Kapa€H MaBpUAACYBJIM Ba KHCJIOTAIW THIAPOJIW3 MIAPOWTIAPUHU TAJIKUK DTHIII
OpKaJu CHUHTE3 KWIMHAETraH IEJUTIONIO3aHUHT Typiu cudar Kypcarkuduiapura Kau
Tap3/ia TabCUP ITHUII XyCycura OaruIIaHTaH.

MabJiyMKHU, TUTHUH Ba TEMULIEIUTION03aJ1ap HEJUTI0JI0O3aHU Y3 NUura
OJIAJIUTaH YCUMIIMK XOMAIIECHHUHT aCOCUH TapKUOWI KucMiIapu XucoOmaHaIu.
Koro3 Ba KapTOH y4yH LEJITIOI03aHH O YCYJIIapH, UIIJIa0 YMKAPHUII XaKMUHU
OIIMPUII Ba CU(aTHU SXIIMIIANI MAKCAIU/1a TeMUIIEIUTION03aIapHu MaKCUMaT
napaxaza cakjiad KOJIUII Ba JIUTHUHHU YMKapuO I000PUIITHU KY3/1a TyTaIu.
[e/utrono3anu Kaiita nuuiam yuayH, ssbHU yHaaH KML, anerarnap, Bucko3anap,
HUTpATIap BX.K, OJIMIIJIA [EJITI0I03aIaH TeMHUIICIIIION03aJIapHu XaM YHMKapruo
100opuIIHu Tanad 3taau. by aca ¥3 ynuaa 1nemirono3and MOJICKYIsp MacCaCuHU
IOKOpH Oynuiura onu6 kenaau. JIMTHMHHY YMKapuo r000puIl yUyH Ou3
TOMOHMMM3/IaH XOMAIIIEra a30T KUCIOTACH, XJIOP Ba XOKA30JapPHUHT SPUTMACH
OWJIaH OJIAMHIAH UIUIOB OEpHIN yCYyJIapy TaHJIAaHTaH Ba CHHOBJIaH YTKa3uiaraH. by
peareHTIap JUTHUH MOJICKYJ1ajgapy OWiaH ¥3apo peakiusara KUPUIIUII OpKaIu
YHUHT OKCUJIAHUIIN Ba MApYAIIAHUIINATA KyMaKIalaay, Iy TapuKa JUTHUHHA
SPUNJINTaH XOJaTra yTKa3aau.

HucceprauussHuar «Tepak gapaxrujaH He/UIHOJI032 OJHMII TEXHOJOIH
SICHHHA HIUIA0 YMKHII Ba KapaéH O0OCKUY/JIapUIa TYPJU NapamMeTpPJIapHUHT
TabCUPW» J1e0 HOMJIAHTaH YYMHYM OOOMJA0JIMHTaH LEJUTIOI03aHUHT OKAPTUPHII
XKapa€HUHU YHUHT Typiiu cudar KypcaTkuuiapura TabCUpy Xamja YHUHT acocuaa
KMI] Ba HuTpOIENII0703a OJIUII WUMKOHUSTIAPUHUHT YPraHWITAHIUTA EPUTHO
Oepuiiras.
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Tepak sHT KYII TapKajirad, T€3 YCaJuraH Ba KypWUJIHII Marepuainu cudaruia
dolinananuiaaurad gapaxt xpcobnanaau. TepakHHHT KeHMHYAINK KUMEBUH KaTa
UIiamra SpoKJIWIMIMHU —aHWKJIam Makcaauaa Mapkasuit Ocué€  xyayauaa
Yycaauran 3-12 €nui TepakIapHUHT alloXyaa KuCMIlapu (TaHacu, mox-1adoanapu,
WIW3U, TTYCTIIOFU ) TaIKUK KWJIMHTaH.
1-sxkaaBaJa
TepakHMHT TAPKUOMIA KHCMJIAPH/IA LEJIII0JI03a Ba 00IIKA TApKUOU
KHCMJIAPHUHT (KOMIIOHEHTJIAPHUHT) MUKJIOPH

Tapxubuit Kucmiap Tana [Tox Nnauznap [TycTimok
mab6amnap
Lenmono3a, % 434 38,3 41,2 22,5
JIurann, % 22,7 249 279 41,8
Kyn,% 0,30 0,42 0,61 3,5




Hammuxk,% 16,3 17.5 17,2 16,5

DKCTpaKTIaHATUT 2,14 3,0 4,5 3,6
aH Mozanap,%

TepakHUHT TapKUOU KUCMIIAPUHY TaXJIWJI KWINII HaTrokanapu (1->xkamBan)
IIYHH KypcaTaauku, EFOUHUHT HT KaJIpJiaHaUTraH TapKUOUN KUCMHU —AapaXTHUHT
TaHAaCH/Ia LEJUTIONI03a SHT KYTT MUKJI0p/a MaBxky/ Oynanu Ba 43,4% HU TalIkui
KWJIaJI1, UEJUTIOI03aHUHT SHT KaM MHUKJOPH 3ca MYCTI0KIa MaBxKy/l Oynaau
(22,5%).

TepakHMHI mOX-11a00anapy Ba WIAM3IAPU UKKHIAMYM XOMalE pecypciapu

cupatuaa KUMEBUU KalTa WOUIal Y4YyyH XoMam€ cudaTuaa Xu3Mar KHJIALIN
MYMKHWH, YyHKH ynapaa Moc pasuiiia 38,3 Ba 41.2% raua, ssbHM TaHara HucOaTaH
Oop-iyru 3-5% KamMpoK IeIUTIoI03a MaBxKy Oyiaau. JInTHUH —
TEPAKHUHT WKKWUHYM KUMEBUN TapKUOUNW KHUCMHU IIEJUII0JIO3a MUKIOPUHUHT
KaMaiuiura kKapab opramu. Tanaga, mox-madbanapaa, WiaAU3Iap Ba MYCTIOKAA
Moc paBuinga 22,7; 24,9; 27,9 Ba 41,6% nAuUrHuH OYIUIINA aHUKJIAHTAH. DHT KaM
JUTHUH MUKJOpUTa 3ra OYJIraH Tepak MyCTIOFUAAaH TOJIAJIA SIPUM MaxXCyJIOTIapHU
onuIl y4yH (Qoiinananumn Makcaara MmyBoduk 0ymanu. Konran Tapkubuii Kucmiap
XaMm IeJTI003a aXpaTHO ONIMII YYyH KUMMATIW MKKUIaM4u pecypciap OYnub
XUCcoOIaHaIn.

Tepaknan 10Kopu cudaTiu €rod LEJUIIOI03aCMHU OJUII Y4yH Jiaboparopus
mrapouTHaa OWp Karop TaxkpuOanmap YTKa3WiIAW, SHHUW WINKOPUN THUIIHPHUII
xapaunapu amanra omupwiad. KelinHru taxpubanap cepusicuia HIIKOPHA
MUITUPUIIT TEMIIEpaTyPACHHHU LEJITIOI03aHUHT cU(aTUTa TAbCUPHU AaHUKJIAHTaH.
Harwmxanap 1-pacmaa kenTupuiras.

Kaiinatum Temneparypacuauar 120°C gan 190°C raya onmpyInimm
LEJUTIONIO3aHMHT UITKOPJIM MapyaiaHuIl TE3JIUTUra ce3uiapiu TabCUp Kypcarau.
By miynra onub kenaauku, o-1eJT0I03a MUKIOPUHUHT 3TPU YN3UKIAPUHUHT
AKCTPEMYMH >KapaEHHUHT TeMIlepaTypacura OOFJIUK paBUlAa Y3rapaiu.
Hatwxanap myHu kypcarajiuku, TeMreparypa OpTHIIH OWiIaH 0-LeJUT0I03a
MUKIOpHY CE3UJIapIIM Jlapa)xaja OpTajiv, MOJIUMEPIIAHUII JapaKacy dca rnacasiau.
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By Taxxpuba Harmwxkanapura Kypa ontuMai KaifHaTuIn remmeparypacu 7,0
MIla kucimopon 6ocumuaa 170°C HY TAIIKMIT KW TIH.

Tepak érounad OJNMHIaH UEUTIONI03aHUHT CU(aTUra UIILIOB OepHUIll
JTABOMUMJIUTH Ce3UIapiii TabCUP KypcaTaiu.

Temneparypauunar  150-160°C ra Kagap OIIMPHIMINN  O-IEJUTION03a
MUKJIOPUHHUHT OpTUIIUra onub Keiaau, OMpok OyHAa MOJUMEpIaHUII Japa)kacu
nacasiid. Y30K JaBOM IJTMalJMraH KaWHATHUIILAA O- LEJUIF0JI03a MUKIOPUHUHT
KaMpOK OYJHIu, KYpUHUO TypHOIUKH, OONUIaHFUY EFOUHMHT UIKOPJA dPUHIUTaH



TapKUOWH KUCMIIAPUHUHT TYJIMK YMKUO KeTMACIUTU OuiiaH u3oxJjiananu (1-pacm).
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1-pacm. [le/UTI0103aHUHT KYPCATKUYWIAPHMHH KaliHATHII
TeMIeparypacura 00FJIMKJINTU

TankuKOT HaTHXKAIApU MIYHHU KYpcaTaauku, TEPAKHUHT TApKUOUM KucMiIapu
Ba YMKUHAWIAPUJAH  OJIMHTAH  IEJUTIONO3alapHUHT  (DU3UKABUN-KUMEBUIM
xoccanapu kypcarkuuwiapu 'OCT 1490-75 Tanabnapura >xaBo6 Oepaiu.

OnuHras neuIoNo3aHu KUMEBUM XOCCalapuaH Ba PEaKLMOH
KOOWJIHSTIApHUIaH KeTUO YMKKAH XOJIJJa YHU KUMEBUN KaiTa UIlalra
WYHANTUPWIIN, SbHU YHUHT aCOCHJIa HUTOLEIUTI0103a (KOJIJIOKCUITMH) OJTUIIT
UMKOHUSTIAPU YpraHUJIIu.

Ma3kyp WUIIHUHT Makcaad Tepak EFOUMJiaH OJIMHTaH IEeJUTIoI03a1aH
HUTPOLICIUTIONIO3a OJIMIN TEXHOJOTHSICHHHM WIIUIA0 YMUKHII, HUTPATIAIIHUHT Y3UTa
XOC XYCYCHUATIAPUHU TAaJKUK KWIHII, Tepak EFOYMIaH OJIMHTaH LEJUII0I03a]aH
HUTPOIIEJUIIONIO3a OJUIITHUHT acOCHUM OOCKUWIapuJa Ke4aJuraH >kapa¢HIapHUHT
bU3UKaBUN-KUMEBUM KOHYHUSITIADUHM aHUKJAII, YHUHT acoCHJa OJIMHTaH
Taxprba KOJUIOKCHIIMHUHUHT XapKTEPUCTUKATIAPUHA TAJIKUK KUITUIIIaH HOOpaT.

13
Tepax éroun 1MeMTIONI03aCHIaH KOJUIOKCHIIMH OJTUII TEXHOJIOTUACUHU UIILIa0
YUKHIIJIa MaBXKyZl ac000-yCKyHanap/laH MakcuMal gapaxana Goiganianuiim,
naxrta Ba €rod IeJITI0N03aCHIaH KOJTOKCHIIMH OJIUII yCYIIIapy KYJUTAaHHIITH.
VTkasmwiran Taxpubamap Ba TaAKUKOTIAp AacoCHAA Tepak &FouH
nesono3acuaan cudar Oyiinmua XO3UpPrH BaKTAa CaHOAT MHKECHAA ONWHAETTaH
TypiapJaH KOJHWIIMAWIUTaH KOJUIOKCUJIMH OJIMIIHUHT acOCHU OO0CKUWIAPUHUHT
TEXHOJIOTUK PEXUMIApU OMPUHYM MapTa WIMUN acocnad Oepunaun. Crabumiarn



(TypFyHJIAIITUPHIN) OOCKUYHIA KYIITUMYa KOMITOHEHTIAPHU YUKapuO 1000pHill,
KOBYIIKOKJIMKHU camMapalid pPaBUIIAa KaMaWTUpuIll Ba cU(ATIN KOJUIOKCUIIUH
OJIMII Y4YyH aBTOkNaBaa KaHatumHu 0,8-1,5% KOHIIEHTpauusian a3oT KUCI0Tacu
spUTMacujia YTKa3uIl TaKJIu( KUITUH]IH.

Hurpouenntono3a unuiad yukapuiinga X03Upru KyHrada xomaii€ cudaruia
nmaxra IeJutroio3acu €ku €rou IesuTioio3acuial Qoinananuiap 314, ynap Oup
Oupuaad TaWépnam ycyljlapy Ba IIYHMHT HaTwkacuaa cudarujga TO3aJlaHMII
Japakacu, 0-1eJUTI0103a MUKJIOPH, MOJTUMEPIIAHUII Japakacu Ba TaHHApXU OWJIaH
dapk KuIaam.

Tepak €rour LEJUTIONO3aCUHUHI PEAKIMOH KOOWIMATHHHM YpraHull Ba YHU
naxra [EJUIIOJIO3aCUHUHT PEaKIMOH KOOWIMATH OWIaH TakKocjam Oup Xui
mapoutiapia, s’ibHU KyWuaaru TapkuOiau peaklMOH KHUCJIOTa apajaliMacu OwiaH
yrrazuwian: HNO3 -23,72% ; H2SO4— 59,83%; H20 — 15,61%; azot okcuamnapu —
0,84%. Hwurpanusmam wMoxyad 1:40 HM TamKWI —KWIAWA, HUATpAIUsIAII
temneparypacu 25 — 27°C opanukaa ynuiad Typuiaad, 9yHku kapaéaau 27°C naH
IOKOpH  TeMIeparypaja YTKA3ull IEJUIIOJIO3AHUHT  TUIPOJIM3JIAHUIINHU — Ba
OKCUIJIAHUIINHY Te3JaThIlY Ty(dailnm Makcaara MyBopuk 0yamainm,
HUTpanusuiam BakTy — 30 JakuKa KMo OMUMHIH.

Mo abo
st 4 xﬂ,l,fr
o . e 2 1 e 1
B e e T — m—
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13375,
19 | I['
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= I5 10 15 P 3 . = b—s * - T bW
- i 25 30 ig T, MAH. 1 2 % a4 5 & 7T 8 9% 1 )
2-pacm.Tepak éroun nesutrao3acuaad (1) Ba MAXTAa HeJII0J03acuHHu (2)
Ba N1aXTa LEJII0I03aCHIaH(2) OJIMHI aH HUTPATJIALIAA HCCUKIMK A/KPAJTHII
KOJIJIOKCHJIMH/AA a30T TYIVIAHUIIUHUHT KHHETHKACH

KHHETHKACH.
3-pacm. Tepak éroum nesutriio3acu (1)

TankukoT HaTwXKanapu 2-pacMia KeATUPWIraH. Tepak €roud LEJUIIo
JIO3aCHHUHT a30THHU JacTiad CEeKMHIAIITUPUITaH Xoija KaOysl KWIMIIM IIyHAaH
nanonar OepaJuKH, HUTPAUMSUIAIIHUHT OUpUHYM 3-5 MHUHYTHJA KHUCJIOTa
apajammacu ToJa ¥03aCHIaru I0MKa EF-BOCKIA MOAAANAP KaTJIaMUHU EMUPaIH,
IIYHJaH KeHUH HUTPATIOBYM areHTHUHT U Qy3usicu apanammanapiaH
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TO3aJIaHTaH TepaK €FOYM MEJUTIONI03aCH TOJIACHHUHAT AU DY3USIaHUII Japakacura
eTau.

ysaan kenu0d YMKKAH XOJJa, Tepak €FOYM LEJUTFOJIO3ACHUHHUHI PEaKIMOH
KOOWJIMSITH aMajja MaxTa IeJUTI0J03aCMHUKHUIaH KOJUIIMaiau, Oy HaMyHalapHU



HUTpaATJIAlla HWCCUKIMK @XpAJIUIIMHUHT KUHETUKACHUHM  TaJKUK  KHAJIWII
HaTWXajdapu OwiaH TacaukiaaHaau (3-pacM) Ba Tepak €EFOUM LEIUTIOI03aCUHU
HUTpATIANIA aXpalaJuraH YMyMUAW UCCUKIUK MUKIOPH MaxTa LUEJUTI0I03aCUHUKN
Owan Oup Xui Japaxaja oynau.

OnuHran MabayMOTIapHU, OM3HUHT Ha3apuMH3/Aa, KylWuaaruya TyUryHTHPHUII

MyMKUH. Tepak €roun 1EJUTION03aCHHUHT TOJaJIapy SIXITY UBHINTA 3ra OYJITraHIUTU
cababnu, KuCIOTa apajaliMack amaija JAappoB LEJUIIOJI03aHUHT  PEaKIMOH
Mapkaznapura “etud O6opanu” — Oy HUTpPAUMSUIAIIHUHT OOILIAHUIINIA UCCUKIUK
QKPATUIINHUHT CAKPOBYAH XapaKTEepUHU OeNruiaiau.
OrepuduKanysuIa yayH JUHTAAH GoiTanaHuITan1a KyTHKYTAaHHHT HUTPATIOBYH
apanammMa OuWjaH eMUPWIMINHM, EF-BOCKIM MOJIajapHH, MEHTO3aHJIapHH,
KoJaBepca IEJUTIONIO3aHMHT Y3WHU HUTpATIAIl BaKT OYiMYa y30KpOK 4y3uiagd —
UCCUKJIMK QXpaJMIIM CUJUIMK XapakTepra sra Oylaad Ba MUKIOPUH KUXaTIaH
nacTpok OomnuraHFud KuiMarra sra Oynmanu. by mynaan gangonar Oepaguku, maxra
IEJUTFOJIO3aCUHUHT YPHUTA Tepak EFouM IesuTroio3acuaal GhonaamaHuI HUTpaTaaml
TEMIIEPATYPACUHUHT OPTHUIIUTa OJMO KelMaiiau, OyH/1a UCCUKJIUKHUHT OUpP TEKUC
QKpAIHIIN 3Ca HUTPALMOH MACCAHUHT PEAKTOpAa MapyallaHUIll SXTHUMOJUHH
KaMaWTUpaaH Ba KapaéHHUHT XaB()CU3IUTUHU OIIHUPAIH.

Mysgait kuamb, KCIEpUMEHTan TaAKUKOTIIAp acocHa IIyHJal Xyrnocara
KEJTMHIMKH, TepaK EFOUM IEJUTI0I03aCUHUHT PEaKIIMOH KOOWIMITH aMalija MaxTa
LEJUTIOJIO3aCUHUKY OuiiaH Oup Xui Japaxajna Oyiaau Ba yHU HUTpPATIAlIHU MMaxTa
IEJUTIONI03ACHaH HUTPOIICIITION03a UIUTa0d YnKapuiga Kabya KUIMHTaH aMalgaru
pexumiiap oyiinda YTKa3ui UMKOHUATH OVIIaIu.

HuccepranussHuHr «TonmuHaMOyp YCHMJIMIM acOCHAA WLEJLII0/103a OJIMII
TEXHOJIOTUSICHHM SIPATHUII BAa OJIMHTAaH LEJJIIJIO3aHU KMMEBMM KalWTa UILIao0,
KOMIIO3MIIMOH TMOJUMEPJH MAaTepua/uiap oOJMIIra MWyHAJATHpPUID» 71e0
HOMJIAHTaH TYPTHHYU 000Ma WIK OOp TOMUHAMOYPHUHT MOSI KUCMHUJIAH EJUTI0N03a
OJIMIII JKapaéHHWJAa TYpJiIu TMapaMeTpiliapHU OJIMHAETTaH IMEJUTI0J03aHUHT cudar
KypcaTKuujapura TabCUpPU, XamAa kKapa€H JaBpujia TypJil OKapTUPYBUYU
peareHTiap OwWjiaH WIUIOB OEpWITaH[A, YHUHT PEAKI[MOH Ba ONTHK XOCCAJIapUHU
y3rapumu ypranungu. OJMUMHTaH HEUII03a acocuaa €3yB xaMma ypama Koro3iap,
IIYHUHTZIEK ~ pyOepouj ~ MaxCyloTIapu  ydyH  WNUIATHJIAguraH  KOFO3
HaMYHaJapUHUHT OJIMII MMKOHUSTIAPU AHUKJIAHAW.. YIIAPUHUHT XYCYCHUSITIApH
3aMOHaBUM ycysutap OWiaH TaJKUK STUIIH.

Mabnymku TonuHaMOyp YCUMIIMTHHUHT TyTaHaruiaH 0Py Npeneparu -
WHYJIMH OJIMII MaKCaIu1a KEHMHTH HruTapaa Ky1iad eTUHIITUPHIMOKIA Ba XO3UPTH
kyHaa PecnyOnukaMmusaa TOMMHAMOYPHUHT TUTAHTAIMSIIApU KeHraind 00pMoKIa.
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TonuuamOyp TyraHard WIIIATHIITaHJIAH KEHWH KOJTaH Tosutapu (ep yCTH
KHUCMH) XO3UPTrd KyHTaua YMKUHIW XHUCOOJIaHMO, amanaa KyJulaHuiIMmacjaaH EKu0
1000prwIMOKIa Oy 3ca aTpod-MyXUTHH UPIOCTaHTUPHUIITA 0JIUO KEIMOK1a. bUpOK,
nacTiabKu TaAKUKOTIAAp ILIYHU KypcaTAuku, TonuHamOyp mnosmapuga 50% raua



nesutono3a MaBxya Oymanu. Ly cababnu TonuHamMOyp YCUMIUTHIAH KEHUHYAIUK
KUMEBUM KalTa MILIAII YYyH SPOKJIM OYNraH LEJUTI0JIO3a OJMII TEXHOJOTUSCUHU
UIU1ad YUKW Oyiinya WIMHA-TaJIKUKOT WUIUIAPUHU OJMO OOpHII XO3UPIH KyHJa
WiIM-(paHHUHT 10713ap0 MyaMMosapuian oupu 0ymb KeaIMoKa.

TonuHnamOyp  moscHIaH  ONMHIAH  LEJUII0JI03a  OJMII  Makcaauaa
TONMMHAMOYpHUHT Maiaananrad nosgcuau NaOH HUHT Typnuua MHUKIOpiapAaru
SpUTMACHIa KaWHATHII aMajra OIMIMPUIINY Ba OJMHTAaH MaxCyJOTIapHUHT aCOCHMA
cudar kypcarkuuwiapu Ypranwiay, Oy HaTHxkamap 2-aJaBaijga KeATUPUITaH.

2-:xaaBaJ
NaOHxoHUEeHTpaAuMsCMHH HEeJJIIOJI03aHUHT ACOCHil cu(aT KypcaTKu4Jjapura
TabCUPH
Nel NaO | Tem | t,coa | YUuxm | Hamnuxk, Kynnuk o- ea I
H, | pa,’C T 11, % % % JTIOJT03a,
r/n %

1 10 160 2 15 - - - -

. 15 160 2 20,5 3,0 0,90 87,0 1300
2.1 20 160 2 42,8 3,0 0,87 90,1 1200
3 25 160 2 36,9 3,2 0,81 91,2 1040

. 30 160 2 32,2 3,4 0,79 92,4 870
4.

5

Kansanman kypuruO TypubOamku, 160°C Temmeparypa Ba UIIKOD
KOoHLeHTpauusdcu 20 r1/m radya OynraHaa Ba 2 coar JaBoOMUAa KailHaTWITraHaa
IEJUTION03a XOCWJ OYnmuImM  Ky3aTwiMaiaud, Oy dca [eutrono3a Oyiamaran
MOJIJIAIAPHU IPUTHUII YUYH WIIKOP MUKJIOPUHUHT €THIIMAETTaHJIMTUIAH JaJioNnar
Oepasu.

NaOH nunr konnentpauusicu 20 r/n 6yiarania uemuiono3anu yaymu 43% nax
OIIMK YMKHIIN Ky3aTuiaau Ba yHUHT Hamuuru 3,0%, kyn muknopu 0,87%, a-
nesono3a Mukaopu 90,1% vu, nonumepnanui gapaxacu 1200 HA TanIkuI
KWJIAJIH.

NiKopHUHT KOHIIEHTpaLUICH 25 I/J1 raya omupuiTrasa eJulrojio3a YNKUIITN
36,9% rava xamasiau, OyHM HEJUTFOJI03a MAaKPOMOJICKYTAIADUHUHT THAPOJIN3IIaHUII
pPEeaKIMICH TE3TMTMHUHT OPTUIINN OWJIaH M30XJ1all MyMKHH. ByHJa O-11eJuTro036
MUKJOPH OIIAJM, JICKWH YHUHI TOJIUMeEpiaHuin japaxkacu sca 1040 ra kagap
TyIIaJu, UEJUTI0JI03aHUHT Hamiurud 3,2 % rada opraau, Oy IEJUIFOJIO3aHUHHT
MOJICKYJIIP CTPYKTYPAaCMHUHT YCTKH KOIUIAMUHUHT KHCMaH THUTHJITAHIUTHIAH
napak oepam.

NaOH koHUEHTpalUSICHHUHT OIIUPUITUAIIN KYJIHUHT MUKJIOPUHU OPTUIIUTA OJTUO
kenaau. [y ca6a6nu kyn mukaopu 0,81% raua kamasiau.
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NmKop  KOHUEHTPAUMUSCUHUHI  KEWHHYAJIMK  SHAaJa  OLIUPUIIUIIN
LEJUTIONIO3aHUHT KYJUTMHUHT KaMaluiura oiaub keiaau, OMpok OyHJa LEeJUTIoNIo3a
YHYMH, HOJMMEPIaHUII JapaKacH Ba O-LIEJUTIONI03a MUKIOPHU KECKUH KaMasiu.

[lynnan kenu® YMKKAH XOJJa MIIKOp KOHIEeHTparuscunu 20-25 r/n gan
OIIMPHUII Makcaara MyBoduK Oyiamaiinu, OyHma wumkop capdu Kymasau Ba
OJIMHAJIUTaH UEJUIIONI03aHUHT cudaTr Kypcatkuuiapu €mownnamand. OnuHran
MabJIyMOTIapAaH Keaud YMKKAaH Xojija oOnTuMman Imapout Kuwimb, 150°C
TeMrieparypa, 2 coat kKaitHatuin Ba NaOH-#uHr 20 1/ KOHIEHTPAUUSICUHU OJIHII
MYMKHH.

OnTuMal mapouTa OJMHTaH LEJUTI0I03a 04 KUTappaHT KypuHulaa 0yiaau.
PanrHy THHHMKIAIITUPUIIL YYYH LEJUTIOJ03aHU OKAPTUPHUIL KApacHU YTKa3UIIH.
Lemnrono3anu OKapTUpHUIL Kapa€HU LIyHJIAH uMOopar OViIaauKu, LEJUTIOJI03aHU
OJITaHNaH KeWMH, YHUHI OKIUTUHU 90-94 % €xu 60-70% spuM OKJIMKKA SPUILIAII
y49yH TapKuOJard KOJIWK JUTHUHU YUKApuO FOOOPHIN yUyH OKAPTUPHUII yCYIU
KYJUTaHUIAU. XO03UPTU KyH/Ia JJUTHUHHU 1EJUTI0N03a TapKUOUIaH OKAPTUPHIIL HYIIN
OwiaH yuKapuO IOOPUIIHUHT OUp HeuTa ycyiuiapu Mapxkyd. OKapTupHIl kapaéHu
LEJUTIONIO3aHUHT 0ab3u OUp ONTHUK XYCYyCHUSTJIADUHUHT Y3rapHilura oiaud KeJaaaw.
NimHuar  ma3kyp OOCKMYMAA HAaTpUil TUIOXJIOPUT Ba BOAOPOJ MEPOKCHUT
peareHTiapu OWaH OKAPTUPHII KapaCHUHUHT TOMUHAMOYp YCUMIUTHHUHT «Daii3
- bapaka» Ba «Mybxusza»

HABJIAPUHUHT MOSJIApUAaH, IIYHUHIAEK TepaK €FOUNJIaH OJIMHTaH LEJUIFOIIO3aHUHT
0ab3u Oup cudar Kypcarkuwiapura TabCupu ypranwigu. Jlactina® oxapTupuin
Typiuya KOHIeHTpauusii Hatpuid runoxiopuriaa (NaOCl1) yrkazunau.
3-xkansanga NaOCl1 - HUHT TypJid KOHUEHTPALUSUIAPHUHT LEJUTI0I03aHU
OKapTUPHII )KapaEHUHUHT TabCUPU KEITUPUIITAH.
3-:kaaBaj
TonmmuamOyp yeumuauruHuHr «@Paiiz-bapaka» Ba « Mybikn3a» HaBJIapu,
IIYHUHIJIEK TePaK ¢FOUYMIaH OJIUHIAH HE/UTHJI03aHN OKAPTUPHUII KAPAEHUIA
NaOCIkoHIeHTPAUMSICUHH HEJUIIJI03AHUHT cu(aT KYpcaTKu4JIapura

TabCHPH
Ne | NaOC1 Lemnrono3aHuHT cudar KypcaTkuaiapu
TonmuuamOyp TormuuamOyp Tepax érouniaH ONUHTaH
YCUMIIMTUHUHT YCUMIIMTUHUHT
«®daiiz-bapaka» HaBUIaH «MyBx13a» HaBUIaH
OJIMHTaH OJIMHTaH

0, *o | K| {o% |a% | K% | TO0]|0%]|a%| K% | 11
% | % %

1 0,5 62 90,7 1 0,86 | 118 | 60 | 89,8 | 0,97 | 100 [ 69 | 93,0 | 1,4 120
0 0 0

2 1,0 74 91,9 | 0,82 | 101 64 | 91,1 (088 910 [ 76 | 93,8 | 1,0 103




3 1,5 80 92,6 | 0,77 | 910 | 78 | 91,8 ] 0,80 | 820 83 [ 94,5 (0,93 910

4 2,0 87 93,0 | 0,71 | 840 84 19221079 740 | 89 | 95,0 | 0,89 | 890

5 2,5 90 93,6 | 0,69 [ 800 | 8 | 92,8 (0,74 ] 700 | 92 [ 952 ] 0,87 [ 830

6 3,0 92 94,71 0,62 | 710 | 88 | 93,1 | 0,68 690 [ 93 [ 955 ] 0,78 [ 780

7 3,5 94 95,2 1 0,53 | 540 | 92 | 949 (0,62 ] 480 | 95 [ 958 ] 0,71 | 610

*O — okauk oapascacu

*o — yennonosa

* K — kyn mukoopu

* [T/ — nonumepnanuw dapaicacu
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Kysarumiap IIYHU KypcaTaJauki, OKapTUPYBUYM  PEArceHTHUHT
KOHIICHTPALIUACH OPTUINM OWIaH IEJUTIONO3aHUHT OKJIWK Japaxacu Ba o
LEJUII0JIO3a YHYMU OpPTaaH, KyJI MHUKIOPH 3Ca CE3WIApiU Aapaxaaa kamasau. Ba
aKCMHYa, MOJMMEpJIAaHUII Japakacu macasiu, SbHU cajnOuil TOMOHIa Kapad
y3rapajm.

Henmmonozann NaOCl épmamuna okapTUpUIIAA Typiad XWid calOui
OMWUTAPHUHT BYXKyATa KEIMUIIMHU XHUCOOTa ONMIN OWiaH, MIYHUHTICK, Oup cy3
OwiaH aiTraHga, KeMMHrU OOCKHYJIap/a OKApTUPWITaH LEJUTI0N03alaH TYpid XUl
MaxCyJOTJapHU OJMIIAA MKOOMM cudarmiapHu cakjgad KOoJMII Makcaauaa
YCUMIIMKHUHT Xap OWp HAaBW Ba TypHU yUyH OKAPTUPYBUM PEATCHTHUHT ONTHMAII
KOHIICHTPALUSACUHH TAaHJIAII Tanad KUJIMHAH.

VrTkasuiran Taxxpubanap acocuia TomuHaAMOyp YcuMIMruHuHT «Daii3
bapaka» nHaBu acocuaaru ueitono3anu okaptupuiiga NaOC1 aunr 2,5%-1u,
«MyBbKH3a» HAaBH aCOCUIATH LEJUTIOI03aHN oKapTupuiaa 3%-1u Ba Tepak Eroun
acocuJiaru 1eJUII0I03aHu oKapTupuiaa 3ca 2,0%-11 KOHIIEHTPauUsaCcH ONTUMA
ne6 KaOyn KUJTUHTH.

Kelinnuanuk oyvHran TOMMHAMOYp UEJUTIOJIO3aCUHUHT KOFO03 Ba KapTOH
Tal€priall ydyyH SIPOKJIWJIMTMHU aHMKJIAIl MakKcaauja LEJUII0JIo3a HaMyHallapu
(OKapTHpWJITaH Ba OKAPTUpPUIMAraH) KOFO3 OJIMII YYyH SpUM MaxcyjaoTiap
cudaruaa Kyiaan MyMKHHIATH KYPCATUIIH.

«Hamanran koro3m» MUK KopXOHACHHUHT HIIIIA0 YUKAPHUII OYIMMHUAA
TonuHamMOyp YyecumnuruauHr «Daiiz-bapakay HaBUHUHT MOsUIAPUIAH OJUHTaH
IeJTIoN03a acocuaa Koro3HuHT 70, 80 Ba 90 pM” r03a 3udmurura sra 6ymran 500 kr
MUKJIOpJIard TaKpuda-caHOaT NapTUACH OJIMHIU. MeXaHUK MyCTaxKaMIUKHUHT
acocuit kypcarkuunapu cudaruga OCT 13525-1-79 ra myBoduk, Typauda
MaliJaJJaHUIl Japakalapuia «y3Wnil 3YPUKHUILIN Ba «y3WIHII Y3YHIUTH» TaJIKUK
KUJIMH/Y Ba YIAPHUHT KYpCaTKUYJIapy CTaHIapTra MOC Kelauiu anukianau. Hly
Ownad Oup Karopaa TOMMHAMOYDp SIpUM IEJUTI0NI03acu acocuaa “Pydepoun”



MaxcyJloTH onuHAu.ByryHru KyHma pyoepou; — ToM EMuil yuayH KeHT
KYJUTaHUJIaAUrad MaTepuaiapad Oupuaup.
Byryuru kyHna pyoepoua — ToM €NUII YUyH KEHT KYJUIaHUJIa uran
Marepuasiapjad oupuaup. TpaHCOPTUPOBKA KUJIMITHUHT KYJIAWIUTA, HAPXUHUHT
KMMMaT SMaCJINTH, MOHTQX KWJIMITHUHT OCOHJIUTH YHTa OyJraH TanaOHUHT OJu0
kenMoK1a. ONMHraH HaTuxKanap 4-KaaBaijia KeATUPUITaH. 4-mKaaBaJl
TonuHaMOyp ApUM HEJIIJI03ACH KYIIMJITAaH KAPTOH TOMENMKUYHUHT
TaKPUOA MAPTUSICHHH JIA00PATOPHSI CHHOBJIAPHAAH YTKAZHII HATHKAJIAPH

Ne Kypcarkuu HoMu K¥ypcarkuuHuHr Kuitmartu
I'OCT 6yitnua AMannaru
1 Macca, cTaHgapT HaMJIMKAaH Kam 350 365

6ynmaran %, r

2 | Wyn xyitunaguran yeTnammns +26 -
-18
3 Hammuk, %, gaH ommk sMac 6 7,1
4 | CuHroupyB4aHiIukK, %, JaH KaM sMac 135 115
18

Hamanran unositi ITon TymMaHHIary «YpaM TOMENKHY MaTepualiapuy»
MUK kopxoHacuaa ToNMHAMOYp ApuM LesuTono3acunan 809m” (350rMm? )
MUKJIOpH/Ia KAPTOH TOM €KUY MaTEPUAIHUHT TaXpHuOa-caHOaT MapTUsICH Ba YHUHT
acocuna 51 nona (15 merpnan) pyoepoun onunau (S-xaasan). Kyituaa onunaran
MaxXCyJIOTIAAPHU TAKPUOa MapTUSTIAPUHUHAT J1ab0paTopusi CHHOBIAPHIaH
YTKa3UITaH HaTHXKaJapyu KeITUPHUIITaH.

Kyinma kentupuiran kKypcaTkuaiap OWIaH OJJMHTaH TOMENKWY KapTOH Ba
PKII-350 pyb6epoun maxcynorinapu I'OCT Tanabnapura Moc kenaau. S-kaaBag
TonunamOyp sipum nesiro03acuaad ¢goigaasanum OMJIaH HILIA0
YMKAPWITraH kapToHaaH taiiépaanran PKII-350 pyoepounnu nadoparopust
CHHOBJIAPUIAH YTKA3ZUII HATHKAJIAPH

Ne | Kypcarkua HOMU KypcarknuHuHTr KniiMaTu
Menép AMannaru

1 Kormnaiinuran TapkuOHUHT 800 768, 754, 702
Maccacu 1/ Mz, SHI KaMua

2 | Yy3umina y3uauni Kyuu, 28 26;28; 27,6
KT Ky4, 9HT KaMuJa

3 80°C Temieparypaja 2 Hamyna ro3acuia mumumnmiap Tommnmaran
c0oar JaBOMHMIA UCCUKKA Ba KOHJ’I&IZI[PIF&H TapKI/I6HI/IHF

OapAOIUTHITUK CADKUII aJIOMaTiapu




OYIIMacIIUTH J03UM

4 | TynoupyBuu MUKIOpPH, 12 11
12%, SHr kammuaa

HMuccepranusinuar  «TonmuHamMOyp meJsi0i03acl  acocuaa oAUl Ba
mypakka0 3¢upunn oaum Ba Na-KMI onumnauar “Monoannapar” ycyJMHA
sipaTum» 7e0 HomlaHraH OemvHYM Oo0uja 1eiuTtoo3a A(UpIapUHU CHUHTE3
xKapaCHIapy NaBpuia Typid OMIUIIAPHUHT XOCHJI OVYiIaauraH MaxCyJlIOTIapHUHT
Typiau cudar KypcaTkhwiapura Kaid Tap3na OOFIUKIWTUHU TaaKUK OSTHUIITa
OafrumUIaHTaH Ba TOMMHAMOYp MEJUTIONO03acHIaH IICJUTFOIO3aHUHT OHT  KYTI
TapKairaH Mypakka® >Qupu — areTUIeNIII0NI03aHN OHII UMKOHUSTH KypcaTtuo
OepHIITaH.

[emnrono3a anerarapuaad Tau€pIIaHraH MaxCyJIOTIIap XN MEXAHUK
XycycusaTiapra sra 6yaaan. IIyHu 5bTHpod STHII T03UMKH, Y36eKHCTOHIA
aleTUIIIEIUTION03a Uutad ynkapui Oyitnya itupuk kopxoHa (daprona «A3oT»)
unuiad TypuOIu, y X03UPry KyHTada XaM 4eT/IaH TalTno KeITHPIIaIuTaH Fod
nesuTtono3acu ownan unuiaiau. [y cababmm, ynapau uniad Yyukapuin yayH
YeT/iaH ou0 KeMMHAETTaH 1EeIIoN03a YPHUHNA Maxauiuid xomaié Ouinan
aJIMaIITUPUIIT MyaMMO XHUCOOJIaHA N,

Anerwuiam ManeMa ycinyOu Oyiinya amanra omwupwiand. bup Tekuc
sTepuUKANMATIAHTaH MAaXCYJIOTHU OJIUII Ba alleTWIIIAI T€3JIUTUHU OIMIUPHUIIT YIYH
IEJUTIONIO3aHN  OJITMHAAH OYKTHPWIIHU amajra OIIMPHUII KYIPOK Makcajira
MyBouK OVmamu. bykMaran memmrono3a >Kyda CEKHWH aleTWUIaHAAW, YMyMaH
0ab3u Oup Xosuiapaa 3ca oxupurada anerwanMaiiau. [y cabadnm
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LEJUTFOJIO3aHUHT HAMJIMTH aUeTWIIAll JKapa€HUHHUHI TE3JIUIMIa Karra TabCHUP
kypcaranu. llemmrono3aHUHT HaMJIUTH KaHYaJIUK FOKOPH OYica, YHUHT OVKHIIN
IIYHYaJIUK KaTTa Oyiaau Ba aleTUJUIAII Kapa€HU ITyHYATUK Te3POK Keuau.
bupox anerusiam y4yH OIIMPHITaH HAMIIMKKA 3ra OYITraH LEJUTI0NI03aHU
KyJutam Makcaara MyBo(uk smac. UyHku OyH/a Tojaaa MaBxys OyaraH cyB Ouian
peakuusara KMpUIIAJUraH CUpKa aHTUAPUIU capdu ce3mnapiu gapaxana OpTaiu.
[ennmrono3aHu My3iaM CHpKa KHCIOTacuJa OJNJMHAaH OVKUIIMHM aMajra OIIWPHIL
KYIpoK Makcaara MyBohuK Oynaau. byHpmail umuioB Oepuill HaTWKacuja Xyajau
yia Oup Xui IIapT-IIapoUTiapia YTKa3WIaJuraH aleTuulall >Xapa€HUHUHT
tesnurun  §8-10 wmaprara omaau. llemmono3anu onAMHIAH OYKTHPHUII YYYyH
KYJUIAHWJIAJIUTAH CUPKA KHUCJIOTACUHUHI MHKJIOPH KEHUHYAJIWK aleTUIUIalIUuTraH
apajaliMaHd  Kymuopaa — xucobra — onuHaau.  4-pacMia  LEJUTIONI03aHU
JNECTPYKIMsSUIAll Ba AUETWUIAIIHUHT KHHETHK 53TPU YM3UKIAPUHHUHT (4-pacwm)
cynbdar kucnoracuHuHr MHUKAOpH 0,3% Ba Xap Xui TemmepaTypa Ba Xap XHi
BAaKMTIA y3rapuuuiapu kentupwirad. CUpka KHCIOTaCM MYXUTHIA OLIMPHWITaH
TeMIleparypajiapia OJMHTaH [EJUTI0JI03a YWIaMud alleTaTUHUHT TapKUOWHU
ypranum IWyHW KypcaTaJuKd, TeMIlepaTypa peXKUMUHHUHT MabJIyM OHp



opanuKiap/a Y3rapuilyd >pUMaiuraH 3appadajlapHUHT MUKJIOPH Ba TapKuOura
TabCUP KypCaTaau.
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*[1/]- momuMepIiaHuIll Japakacu
4-pacm. Cyaabgar kucaoTacHHHHT MuKIopH 0,3% Ba Goumntanruy Temneparypa 1 - 25°C, 2

-30°C, 3-35°C Oyaranaa He/UIKJI03aHU AlleTHLIAL (M) BAa IeCTPYKUMSJIANI (°) KHHETHK
3rpH YM3UKJIApPH.

Tankuk >TUII JaBpuaa cyabdar Ba XJIOp KUCIOTalapu Ouinan Oup Katopaa
Mar"ui mepxyoparaan Xam Qoiigananud Kypumam.

Marnuii nepxJopaTHU KaTajlu3aTOPHUHT TapKUOWW KUcMiapuaaH Oupu
cudaTuaa TaHJIAHUIIH YJIAPHUHT CEJIEKTHB XapaKTepu Ba YHUHT XJIOP KHUCJIOTAacUra
Kaparaijia KaMpOK Ta)KOBY3KOPJIUTH OWJIaH acOC/IaHaIu.

K¥mpok camapanopiauru Ba oiauil 0coH Oyiarannuru cadbadiu
nepxJopaTiapiaH MarHuil mepxjoparra yCTUBOPJIMK Oepuirad. YHU amaniaru
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TEXHOJIOTMK WIUIA0 YMKApHUIl >KapaéHiapuja KalOyl KWJIMHTaHWUTA KaparaHja
KaMpOK MUKJIOp/Ia OJIMHTaH Cyib(aT €Ku Mepxjaopar KUCJIoTacura Kymmuii cudariu
TEXHUK alleTaTIEJUII0JI03a OJIUII UMKOHUHU Oepaii.

TonunamOyp  1esUIIONO3acUJaH  OJIMHTAH  ywiaM4d  aleTaTIApUHUHT
bu3nKkaBUii-MEeXaHUK Ba KUMEBUM Xoccaldapu UEJUIIONO3aHUHT Ou3ra MabiiyM
OynraH LEJUIIOJIO3aCMHUHI  OOIIKa CTaHAapT TypJiapu acocuja (maxra
LEJUTION03acH, €F0Y  IEJUTI0N03ach) OJMHIAaH UEJUII0I03a YWIAMUM  aleTaTH
xoccanapu Ounan Owp xwin Oynau. by TommHamOypnaH OJMWHTaH IEUTIONI03aHU
TYpIH XU LEJUTI0I03a d(pUpIapruHy OJIUII YUyH TaBCUSI KUITUII UMKOHUHU Oepajiu.

Onu6 GopunraH TaIKUKOTIAp JaBOMHUIA TOMUHAMOYD LEJUTI0I03aCH IaH
HesuToa03aHuHr oaauid 3¢upu Na-KML onuin MMKOHHMSTIApU XaM YpraHuIIH.
Na-KMII onum yuyH xomariii€ acCCOpPTUMEHTHHHU KEHTaUTUPHUII Makcaauaa Ou3
TONMMHAMOYPHHUHT YUKUHIM 10 XrucoOlaHajaral ep yCTH KUCMHUAaH OJTMHTaH
LeJUTIoN03a1aH (oinanaHauk.

Cysna spuitnuran KMII ummikopnu niemtrono3ara HaTpuiiMOHOXJIoparieTaT Ouian



KyHuara peakius oyinda Tabcup Kypcaruill HaTvkacuaa onunanu: Lenn
(OH)n+2mNaOH+CH:CICOONa—1lenn (OH)n-m
(OCH:COONa)m+mNaCI+2mH20
KMII#u cuHTe3 KWW YI9yH TONUHAMOYp/IaH Kyduaara cudar
KYpcaTKH4jIapy OWJIaH OJIMHTAH I1EJUTI0I03a HaMyHacH 1aH (oM TalaH TN
nosmmMepinanui gapaxacu (I11)-1100, samnuk, % -4.7, o —temitonosa, % -95.7,
Kkyn, % -1,2.
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1-nonumepnanu gapaxacu (I11)
2-acocwuii moama muxaopu (AC), %
3-YypuH anmammHUI gapaxacu (Al), y
S5-pacm. ETninm xapaéHuHUHT KMI HUHT cudaT KYpcaTKUYJIApUra TabCHPH

Mabaymku, KMIL] Hr nmnab yukapuin skapaéau Oup HedTa 00CKUYIapiaH TalTKui
ToMaau, yaapra Kydugaruiap Kupaad — UIIKOPJIM Mepcepu3alusiiall, aJKuIall,
eTWITUpULI, ITyHUHTACK KypuThil. FOKopuaa kypcaruiarad OocKuuiap acocuaa
onuHrad KML] OyTyH T€XHOJIOTHK WY1 TaBOMUAA TYPJU AECTPYKTHUB
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(eMHUpyBYM) TabCHpJIApHU OOIIJaH Keuupaau, Oy MEXaHUK, TEPMHK, HIYHUHIAECK
KUMEBUH eMupuiaunuiapra onud kenaau. byHpai xonna Tosa MakpoMmoseKynajgapu
3aHXKHUpHUIA DJIEMEHTAp 3BEHONAPHUHT y3wiuiuu onuHaguran KMIL[ wunr cudar

KypcaTkuujiapura cajaouil Tabcup KypcaTaau.S-pacMiaH KypUHUO TypUOIUKH,
ETWJIMIL JKapaéHu TeMIIepaTypaCUHUHT OPTUIIN OJIMHAJUTaH MaxCYJIOTHUHT cudar
KypCaTKuwiapura ce3wIapiid TabCUp KypcaTaau: MOJMMEpJIAHMII Japa’kach Ba
KOBYIIKOKJIMK TAcasav, YpPUH aJIMAIIMHUII Japa’kach Ba aCOCH MOJJa MUKIOPH
opragu. TonuHamOyp nemno3acuaad onuHran KML| HuHr cudar kypcarkuuiapu
TaAKUKOTIAp HaTW)KAcHJa OJuHIraH OoIlKa XoMamé MaHOamapu — TIaxra
LEeJUTI0NI03acl  Ba  €FOY  LEJUTIONIO3acHJaH OJMHTaH HaMmyHajdap Ba MILIA0

YUKapuIllia MaRxKys OYiran HamyHanap OuiiaH TakKKociaaHau (5->kaBain).

S-kaaBaJ

Osmuran KML auHr raxxpuda samynaiaapuauTsh - 88.2 — 12-2005

Oyiin4a Miad YUKAPpUIAAUTaH CAHOAT MAPKACHUHUHT



(pu3uKaBuil-KMMEBUI KYpPCATKUYJIapH OMJIAH TAKKOCJIAIl

No Kypcarkununap KMII namynanapu
Tormmaam6 Tepak éroun ITaxTa nen TY-88
yp LIEeJUTION03aCUIaH JIFOJI03acH 2-12
EJUII0I03a naH 2005 i
CHU J1aH
1 [Tonumepnanui 640 760 930 500
napaxacu (I1/1)
2 Kapbokcumerun 0,83 0,82 0,84 0,8-1,0
rypyxJjap Oyitnya

VPHUHH aJIMaIIUII
napaxac (y)

3 Acocwnit mogma 52 51 53 50
MHUKA0pH, %o

4 2%-11 cyBIU 128.,0 135,0 140,0 100
PUTMAHUHT

EMUIKOKIUTH, cll3

5 CyBna spyBuUaHiukK, % 98.2 98.4 98.8 97

6 Myxuthausr pH u 8,1 7,9 7,8 8-12

S-xaABaniard  MabIyMOTIaplaH KYpUHUO TypuOAMKH, TONUHAMOYp
nesutrono3acugan onuaran KMI y3uHuHr cudar kypcarkuuiapu Oyiinda amanaa
XOMamEHUHr  Oomika Typiapuaan onaudran KMI[ man  konummaiiay,
Tshramabnapura xaBo0 Oepanu Ba yHIAH XalK XY KQIUTHHUHT TYpJId coXajlapuja
doitnananum MmymkuH. KMI] nnnad yukapumiHUHT OMp KaHua yCyJulapu amasnja
MaBXyJl, yJap IOKOpPH MOJUMMEpIaHUII Japa)acu, HOKOPHM YpHUH aJIMAIIMHUII
Japakacu, yMyMaH IOKOpU WXOOMH HaTwkajlapra WYyHaITHPWITaH TaJKUKOTIap
HATIDKACH/IA UTIIA0 YMKUIITaH.

SIaru, stHaza OCOHPOK yCyIl OMIaH TONMUHAMOYp YCUMIUTUHUHT «Daif3
Bbapaka» Ba «MybKn3a» HaBIapH, IIYHUHIJIEK TYKUMAYWIMK CAHOATUHUHT TOJIAIN
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YUKWHIWIAPA aCOCHAArd LEJUIION03aJaH XajK XYKaJIUTMHUHI TypJid COXajlaph
yuyH Oup Heura Mapkagarn KMIl napuu onum Oyiivya wiIMH TaIKUKOTIAp
YyTKa3unau. bynmapHu Kyigaru KeITUPWITaH TEXHOJIIOTHK cXeMa Oyiinya OJuHAIH.
Cxemara myBouUK (6-pacM), IeUII0JIO3a TpPAaHCHOPTEp JeHTacu OYiinad
Mepcepianl anmnaparura Kupu0 kemaau. By epna nemnonosza HaTpuil MIIKOpU
spuTMacu €paamuaa Mepcepuzanusuiamra  toprwiagd.  CyHrpa  MIIKOpIIH
LEJUTI0N03a MabJIyM OMp Aapakaja Npeccia CUKUII OOCKUYMIAH YTau,
IOMILIATUIIA A BA TATUO OJMHA/IH.
Xocwsl OynraH ajaKuiIleuIioNo3a, ShHU UIIKOPIN LEJUII0I03a, COBYTHIIAIAU



Ba BepHuep-Ilnennepep anmaparura sxounamrtupuiaau. by epna umkopau

LEJUTIONI03aHM  MOHOXJIOpAlleTarT OwjaH KapOOKCHUMETHIM3alMsUIall  >KapaéHu

amaira ommpuiaau. by peakuus ankanuzauusian 1e0 araiaau.
Kapb6okcumermnuzanusiiam MabiyM Oup BakT aaBoM »Taau. CYHrpa sipum

MaxCyJ0T €TWITUPHUILI pEaKTOpura yTKaszuiaaau. by epaa 3K30TepMUK peakiusiap
Hatmwxkacuga KMI] ernnay.

LET

1-posnrasr; 2-TpaHCTIOPTEP-03UKIAHTHPUT Y, 3-Mepcepu3arop; 4-GuinbsTp; S-3apypuii
MUKJOpJard MIIKOPHU TAabMUHJIAII YUyH MYJDKaJUIaHTaH CUFUM (MAuLD); 6-MaccaHacoc; 7-
6ocuM yimuarnd; 8-CUKUII yuyH MYJDKaJUTAHTaH Ipecc; 9-UIIKOPIIH LEeUTI0I03aHH

Maiipanaiaura anmnapar; 10-uIKopiay HeToI03aHu COBYTHUII YUyH MYJDKaJJIaHTaH MOCJIaMa;
1 1-umkopan NesuroI03aiu TYIIAll y9yH MyJDKajulaHral curuM; 12-go3atop; 13-NaMXCK wu
tymnaruy; 14- NaMXCK noszaropu; 15-NaMXCK Hu HIIKOpoiu KMCI0oTa OWiIaH apaialTHPHIL
yY4yH MYyJpKaiuianrad anmapat; 16-KMI] au etuntupuin yayH Myspkaianrad peakrop; 17-KMI]
HU y3aTull Y9yH MyJDKaJaHrad peakrop; 18-Kypurum KypuwimMacy; 19-senTriatop; 20-1UKIOH;

21-terupmon; 22-NaMXVYK — Harpuii MOHOXJIOpCHpPKA KMCIOTAaHU yIIaKOBKAaJIAIl arperary.

6-pacm. Amaaga KMII oMIuHuHr npuHIEIHan Texnoaoruk cxemacu KMII Hu
OJIMII KAPAEHUAATH OXUPTH MAXCYJIOT KYPUTHIL arperary Ba Manaaiamt
TErUPMOHUJAH YTraHJaH KeMHH yHU oMOopra eTka3u0 Oepuil OuiiaH TyrajulaHa/Iu.
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Tankukommap Hatwxkacugaa KMIl OJHIIHUHT OCOHJAIITUPWIITAH YCYIU

unuiad yukwiau. by TexHomorusra kypa uesuiroino3a OeBocHMTa MOHOAIaparra
kenub Tymaau. by epna memtronosara 3apypuil HHUCOATIard HIIKOP SPUTMAacH
OwiaH uWUUIOB OepwiiaJid Ba Mepcepu3alusaira TOPTUNAIU, allKadu3alusiall
kKapa€HW Ba aJKadu3alMsUIaHTaH LEJUTI03aHM COBYTHII KETMa-KeT amanira
OLIMpWIAA. XOCWI OYyiaraH spUuM MaxCyJlOT eTWITUPWIAIW, KypUTUIAIH,
TETUPMOH/IA STHYWJIMIITA TOPTUIIATU Ba Tal€p MaxCyJa0T OMOOpUTra KYyHATHUIIAIH.

Kyiinga xentupuiran cXeMaHWHT aynoxuga axparwiran kucmu KMIL umniab



YUKAPUILIHUHT aliHaH OCOHJIAIITUPUIITAaH TEXHOJOTHK >Kapa€HUra Kupaiau Ba yHra
MYBO(MUK PEKOHCTPYKIMSIAIIHN KETMa-KeT KOPXOHAHUHT Y3WJla amayira OIIUPHII
MyMKHH.  MabinymMku,  Mepcepu3alusiiall  Kapa€HUHU  MacalTUpUITaH
TeMIieparypajiapia YTKa3ull [EJUTI0J03aHUHT TOJUMEpPJaHUII Japakacura Ba
yHUHT acocuaa onmuHaaurad KM vunr Gapua cudar kypcarkudiiapura mxoOuit
Tabcup Kypcaraau (7-xaaBai).

7-xanBaji

Mepcepuzanusjian ;KapaéHu TeMnepaTrypacuHNHT HeJJII0/103a
HAMYHAJAPUHUHT Ba yJjaap acocugaru KMIl HMHT moJiuMepsiaHuin
Japakacura Tabcupu (20 1aKuKa JaBOMHAA)

Ne Henmrono3aHuHT Mepcepuzanusia Ankan KMLI aunr
MOJINMEPJIAHUIINH m LEJUTIOJI0O3aHUHT MOJIMMEPIIAHUIL
WHT OUpIaMyu TeMIIepaTypacu, MOJIUMEPIIAHUIL Japaxkacu
Jlapakacu +°C Jlapaykacu

TormmaamMOyp ycummuruHuHT «Daif3-bapakay HaBHIaH OJMHTAH IEJUTION03a Ba y acocuaaru KMI]

1 950 10 900 700
2 950 15 850 600
3 950 20 750 550
4 950 25 500 350
5 950 30 350 220

TonuuamOyp YcumiMruHUHT « My BKH3a» HaBUIaH OJIMHTaH LEJUTI0N03a Ba y acocuaard KMI]

1 900 10 860 650
2 900 15 780 580
3 900 20 670 500
4 900 25 430 320
5 900 30 320 200

s

TCTY pan onuHras uemnonao3a Ba y acocuaaru KMIJ

1 850 10 820 750
2 850 15 790 650
3 850 20 710 580
4 850 25 650 520
5 850 30 580 450

* o
TCTY-TyKUMauUIuK CAaHOATUHUHT TONAJIN YUKUHIUIAP



KMILI B onuim xapaéHuza Mepcepusanusiall JaBpuaa TEMIEpaTypaHUuHT
LEJUTIONIO3aHUHT  TIOJMMEpPJIaHUII  Jlapakacura TabCUPUHM Ypranum Oyiinda
TaAKUKOTIAp  YTKa3uiaub,  IOKOpWIaru  7-KajaBajja  Mepcepu3auusianl
TEMIIEPATYPACUHUHI  LEJUIIOJO03aHUHT  TOJMMEPJIAHUII  1apaKacHra TabCHPU
Oyiinua MabJIyMOTIap KEATUPUIITaH.
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HOxopuna kentupunran Taakukomiap Hatwxacuaa KMI[ wmmad gyukapuir
YUyH SIHTU TE€XHOJIOTHS TakKJIU( KUJIMHIM Ba HOCTAHJAPT >KUX03J1ap TaBCUSI STUIIIH.
VYnapra wmyBoduMK  HNUIa0  YMKAPUIIHUHT  ACOCHUM  JKapa€Hnapu, sSbHU
Mepcepu3alusan, alKalu3alysuIall, eTHITUPUII OocKuuIapu (akar Ourra-
«MOHOAIITTAPAT» ne6 atanagurad yckyHajaa amaira omupuiaau (7-pacm).
TexHonmoruk cxemanad kKypuHuO Typudauku, KMIL] omumr sxkapaéuu
cesmapiauaapaxana coaqalallTUPUITrad, aCoCH xapa€Hiap
«MOHOAIITTAPAT» xuxo3una (5) amanra omupuiaau. by yckyHa
apalalTUPTUWIAPHUHT OOIIKa TypiapuaaH GhapKy NIyHIaH HOOPATKH, YHUHT
WYKH KOHCTPYKIMACH MypPaKKaOIaTHpHIIralinruaa. by sca ¥3 HaBoaruia yHUHT
IOKOpY YHYMJIOPJIUTUHHU Ba YH/AA UIILIA0 YUKApUIaAUTraH MaXCyJIOTHUHT FOKOpU

cudar KypcaTKuwIapuHu TabMUHIANIH.

PR

| - nmkopHM Tal€pnai y4yH CUFUMIIAp; 2 -BEHTUIb; 3 - 103aTop; 4 — HAcocC; S -
«MOHOAITIITAPAT» ycynu 6yitnua KMLI onui yuyH MyIpKajulaHTaH apaialiTUpTad, sS’bHU
«MOHOAIIITAPAT» yckyHnacu; 6,7 — sipuM MaxCyJOTHU €THUJITUPUIL YUYH MYIDKaJJIAHTaH
CUFUMIIAp; 8 — KypUTHII KaMePacu;
9 — maliganaruy (terupmoH); 10 — Kagokanmi.
7-pacm. KMII au «MOHOAIIITAPAT» ycyu 0yiin4ya OJTHIIHAUHT NPHHIAITHAJ
TeXHOJIOTHK CXeMaCH

ATEUL T Rl T T

War NOVR

Nard AT s

Masbnymotiapra Kkypa, XO3UpPrd KyHJAa amainjga OyiaraH aHbaHaBUU
texHosmorusi Ba «MOHOAIIITAPAT» ycynu O6yitnua onuaran KMIlmapausar
bu3nkaBui-KUMEBUHN KypcaTkuuiapu ypracuna karra gapk 0op. FOxopuna kaiin



kunu6 yrunranuaek, Oynuar cabadu « MOHOAIIITAPATY ycynuauHT ad3aniury,
S’bHU YCKYHAHWHT WYKU KOHCTPYKIMSCUHUHT Mypakka® mnamrupuauimm, KMI]
onuIIIa Xap Oup kapa€Hra MoC KeJlaJuraH OOCKHYJIapHUA OTIEPATHUB Tap3/a amaira
ONIMPWINIINHA TabMUHIAHTAHIIUTH, JCCTPYKIMSUTAHHUII XOUCATAPUHUHT KECKUH
KaMaluIIM, UI1ad YMKApUIll KYBBAaTUHUHT IOKOPHIUTH OYIHO XucoOIaHaIu.
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By omumnap taknu¢ KunuHaETraH TEXHOJIOTHS OYiinya XankK Xy KaJTuTHHUHT

TYpJiAH coXalapu ydyH Typiau Mmapkaiapaaru KMI[ wmmab yukapuin MMKOHUHH

Oepaju.

Ky#innaru 8->xanBanga Xo03Upru KyHia amainia Oyiran anbaHaBUi TEXHOJIOTHUS Ba

«MOHOATIITAPAT» ycynu 6yiinua onuarad KML| HamyHanapuHUHT

bu3HKaBUN-KUMEBUHN KYpCATKUWIAPU KEITUPUITaH. 8-:kaaBaj

XO034Upru KyHaa amMaJjjia 0yJIraH aHbaHABMI TeXHOJIOTHA Ba
«MOHOAIITAPAT» ycyan 0yitnua oauaran KMII nHamyHaiapuHUHT

(usukaBuili-KkUMEBUI KYpPCATKUYWIAPH

KMI KMI HuHr Kypcarkuunapu
HaMyH
amapu | Hamiuk,% Kap6okcun Acocuit 2% CyBna pH | 111
rypyxjapaa MaxcyJIoT CYBIIU 3pyBUYAHIIN
VpuH MHUKI0PH, % JPUTMaHA K, %
aJIMalIMHHII HT
Japaxacu JTUHAMMK
KOBYIIKOK
M
ru,MIla*c
TormmuamOyp yeumnuruaunr «®Paiiz-bapaka» nasu acocuaarn KML]
* 42012 98,2
o* 7 600119
TonmmHaamMOyp YcuMiMrHHUHT « My BxKu3a» HaBu acocumara KMI]
* 360 11 98,
2% 5509 98,
*TKTY acocumarun KMI]|
* 500 11 984
2% 650 9 98,

1* - amanoazu anvanaeuti mexnono2us 6ytuya onunean KML] nune gusukasuil-kumésuii Kypcamkudniapu
2% -» MOHOAIIITAPAT» ycynu 6yiuua onunean KMI] nune gusuxasuti-kuméeuti kypcamxuunapu 3 *-
TKTY- myxumayuaux KOpXoHACUHUHE MOLANU YUKUHOULADU



Kyinna Maxamummi XxoM aménap acocuaa KOMIIO3UIMOH MOJIMMEPIIH
MaxcCyaoTiaap OJMUITHUHT TPUHITUITAAT TEXHOJOTHK CXeMacu KeITUPHUIITaH.
Cxemara kypa (8-pacm) xomamé (1) (comoH, moxos, TonuHaMmOyp MosiICU, TEpak
JTapaxXTUHUHT UKKAJIAMYHM MaxCyJa0TiIapy, JIMHT Ba Oomikanap) maimanarudaas (2)
KaiiHaTui Ko30HUTa (4) yTaau. by epaa sputmaza (3) KaHaTHII amara
ommmpuinaau. OauHaaUraH 1nesuionosa neatpudyra (5) €paamuaa BUIaIU Ba
KMI] onuir yuyH MmoHoarnmapartra (8) y3atuiaau. by epaa nemitonosara uikopaa
(9) Ba Harpuit MoHOXJIOpareTaraa (10) umios Oepuiiaau, spUMTAREP MaXCyIIOT
erwtupuinanu (11), kyputunanu (12) cyurpa rerupmona (13) maiinananu6 rait€p
Mmaxcynorra (14) aiinantupuiagy.
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1-ponrasr, 2-TerupMoH, 3-UIIKOP WU, 4-LEJUII0I03a KailHaTUII KO30HH, 5-
neHrepudyra, 6- HIKOp KyWKACHHH TYTUIOBYH CUFUM, 7- JTUTHUH TYTIJIOBYH CUFUM, 8-
MOHoOarmapar, 9-umkop tymiamu, 10-HarpuiiMoHOXI0panieTaT TymiamMu, | 1-eTUATUPUI CUFUMH,
12-xyputum arperaru, 13-terupmoHn, 14-taii€p maxcynor, 15-omGopxoHa.

8-pacm. Maxasmnii xoM améjiap acocuaa KOMIO3UIUOH MOJUMEPJIH MAXCYJI0TIap
OJIMIITHMHT MPUHIIUIHAAJ TeXHOJIOTHK CXeMACH

Spatunran TEXHOJOTUSHUHT SIHTHJINTH XyCYCHSTH IIyHJaH UOOpaTKH, YH]IA
[EJUTION03a CAKJIOBYM XOM allIéIapHU TYpJIM MapaMeTpiiap TabCcHpuia poctiad
ucTairan cudar kypcarkuwiapra sra OYiraH ULEUII0JI03a Ba KOMIIO3HIIMOH
MOJIMMEPIIM MAaXCYJI0TIIap LEJUTIOI03aHU OJTUII MYMKHH.



XVJIOCAJIAP

1. Mapxkazuii - Ocué Tepak aapaxTujaH UIIKOPUM yCyiaa KUMEBUH KaiiTa
UILIaITa SpoKIu OYiraH nesuioio3a onuaau. Llemnonosa onum xxapaénura,
LEJUTIOJIO3aHUHT YHYMHTa Ba YHUHT (DU3UK-KUMEBUN KYpCcaTKUWIapura Typiau XU
napaMeTpiaapHUHT (BaKT, KOHIEHTpALUs, TEMIEparypa) TabCUPHU YpraHuiIau Ba
XKapaCHHUHT MyKOOWII IIIApOUTIIApU TaBCUS STUIJIN.

2. TonuHaMOyp YCUMIIMTMHUHT YCTKU MOSI KUCMUJAH UILIKOPUI yCyIl
€épnamuaa KUMEBUH KaiiTa UIUIaIra spokjd OYJIraH 1nesiIroa03a OJIMHIA Ba
KapaéHra Xap XuJl TEXHOJIOTUK NapOMETPIapHUHT TabCUPH YPraHUIIN.
TonmuuamOyp YcumauruHuHr nost Kuemuaa 40-45% nemnronosa 6opauru
KYpCaTWJIIN.
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3. Tepax napaxtugaH Ba TONMMHAMOYpP YCHUMIIMTHMHHUHI MOSCUAAH OJMHIaH
LEJUTIONO3aapHUHT  (DU3UK, KUMEBUU Ba CTPYKTypa TY3WIMILIAPH 3aMOHABUUI
yeyimnap (MK-criekrpockonusi, peHTIeH, 3J1€KTPOMUKPOCKONUK, 3JIEMEHT aHAIN3 Ba
0.K.) Owinan Taxyuia KuinHau. OJUHTaH HeJUTION03aIapHUHT cudar KypcaTKuuiapu
€roYJiaH OJIMHTaH IEJITI0N03a/1aH (PapK KUIMACIUTH KYPCAaTUIIIH.

4. Tepak €rounsian Ba TOMMHAMOYp YCUMIIMTUHUHT TOSCUIAH OJTMHTaH
EJUTIONI03a aCOCH/IA YIAPHUHT OIIui Ba Mypakkab aduprapu —
kapookcumeruiesuionosa (KMLI), HuTpo Ba anerariesmitoao3anap OJIUH/IN.
Onunrad 3(pUpIapHUHT KYypcaTKU4YIapyu 3aMOHABUH ycysutap OMIIaH TaxJIuil
KUJIMHUO, YIIApHUHT XOCcallapy MabJIiyM XOM alénap (€roy Ba maxra JUHTH) JaH
OJIMHTaH 3puprapusiad HapK KWIMACIUTH KYpCaTUIAH

5. Tepak é&rounmaaH Ba TONUHAMOYp YCHUMIIUTM TIOACHUJAH OJMHIaH
LEJUTIoN03a]ap acocHuaa JlabopaTopusi INAPOUTHIA KOFO3 OJMII MYMKHHIIUTH
AHUKJIAH/U Ba YIAPHUHT TEXHOJOTHUSIIAPU TaKIu( KHJIWHIH.

6. Muta® 4uKuiran nesuiroiio3a oIl TeXHoIoTHsuiapu “Yiuyr XKaxon
Bapaka” Y36ekucton — XuToii KylMa kopxoHacuaa xamaa “HamaHran Koro3u”
MUYX na amanuérra >xopuil KWJIMHIY.

7. Wmnab® d4ukwiran spuMm meitono3a acocuaa “‘PyGepoun” MUXK na
pyOepous; MaxCylOTMHU OJMII >KOpuil sTwiau. OnuHran pyOepoun cudar
kypcarkuwiapu ['OCT tanabnapura xaBo6 Oepuiiu Kypcatud oepuiiau.

8. TonmnHamMOyp YCUMIIMTH/IAaH OJIMHTaH IiesuTrono3a acocuaa KMI onuniHuHr
SHTM MOHOAIapar ycyiud uuuiad uukwiau Ba Oy ycyn Hamanran maxpuaa
xoinamran “Kap6onam™ MYXK na canoarra xopuit striiau. Taknug stunaérran
ycyn Oomran KMII onmaransa maBxyn ycyiara HucOaTaH IOKOPU CaMapajopiIuKKa
3ra SKAHJIUTY KYPCATHIIIN.
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HAYUYHBIN COBET IIO MPUCYKJEHUIO YYEHOM CTENIEHU
JTOKTOPA HAYK 14.07.2016.7.08.01 ITPU TAIIKEHTCKOM
XUMHUKO-TEXHOJTOI'MYECKOM NHCTUTYTE

I'YII«®AH BA TAPAKKHUET» IPU TAIIKEHTCKOM
I'OCYJAPCTBEHHOM TEXHUYECKOM YHUBEPCUTETE

MYPOJOB MY3ADDAP MYPOLOBHNY

PASPABOTKA TEXHJIOI'MHU HOJIYYEHUA KOMIIO3UIINOHHBIX
HNOJIMMEPHbBIX MATEPUAJIOB HA OCHOBE
HOEJUIIOJIO30COAEP/KAILET'O ChIPbA

02.00.14 — TexHONOrMsI OPraHNYECKUX BEIIECTB U MaTepralioB Ha X OCHOBE
(TexHUYECKHE HAYKH)



ABTOPE®EPAT JJOKTOPCKOM JUCCEPTAIIUA

Tamkent — 2016

Tema AOKTOPCKOM AUCCePTALHH 3aperucTpMpoOBaHO noz HOMEpOM
Ne31.03.2016/B2016.1.T105 B Bpicmeit arrectanuonHoii komuccuu npu KaOunere
MunucrtpoB Pecny0snkn Y30ekucras.

Jloxropckas quccepraius BoinosnHeHa B 'Y I[1«®aH Ba Tapakkuér» npu TamkeHTCKOM
roCyIapCTBEHHOM TEXHUYECKOM YHUBEPCUTETE.

ABTopedepar AuccepTalny Ha TpeX SA3bIKaxX (y30E€KCKHU, pyCCKU, aHIIMHCKUI) pa3MelieH Ha BeO
cTpanuue o axpecy www.tkti.uzu Mudopmannonno-obpazosarensaom nopraie «ZIYONET» no anpecy
www.ziyonet.uz

Marpynos ®@apxox Acagy/uiaeBu4
Hayunblii koHcyabTaHT: OpuunajbHble JOKTOP XMMHUYECKUX HayK, mpodeccop

Caiigpyraunos Pamsuaaun CaiigyTauHoBrIY
ONMOHEHTHI: JOKTOP TEXHMYECKUX HayK, mpodeccop

MupkamuiioB lllaskatr MupomMuioBu4
Paxmanoepanes I'adppap PaxmanoepaneBny JIOKTOP TEXHUYIECKUX HAyK, Mpodeccop
Axanemu AHPY, nokTop XMMHUYECKHX HayK,

podeccop

Benymas opranuzanusi: HanmonanbHblii YHUBepcUTeT Y30eKHCTaHA

3ammra qucceprauuu coctoutes «»2016 r. B yacoB Ha 3aceganuu HayyHoro coBeTa 14.07.2016.T.18.01
npu TalIkeHTCKOM XMMHKO-TEXHOJIOTHYECKOM HHCTUTYTE 1o aapecy: 100011, r. TamikeHT,
aiixoHTaypckuit paiion, yin. HaBowm, 32, Ten.: (99871) 244-79-21, e-mail: tkti.info@edu.uz.
JlokTOpCcKas auccepTaltus 3aperucTpupoBana B Uadopmanmonno-pecypcaom nentpe (MPLI)
TamKeHTCKOTO XUMUKO-TEXHOJIOTHYECKOr0 HHCTUTYTa 3a Ne_ | ¢ KOTOpoil MOKHO 03HakoMUTbCs B MPL]



(100011, laitxonTaypckuii paiion, I. TamkeHt, yin. HaBon, 32,ten: (99871) 244-79-21).

ABtopedepar auccepranun pasociad « » 2016 roxa.
(mpotoxon pacceiiky No oT 2016 1).

C.M.Typoo:xxoHoB
IIpencenarens HayqYHOrO COBETA 110 IPUCYKIEHUIO
y4EHOU CTENEHH TOKTOpa HayK, A.T.H., Ipodeccop

A.C.H0onynnaeB
VY4éHblii ceKpeTapb HAy4YHOI'O COBETA IO MPUCYKICHUIO
y4€HOM CTETICHU JOKTOpa HayK, JI.T.H., mpodeccop

A. UxkpomoB

[Ipencenarens HayuyHOTO ceMHuHapa npu HayuHom cosete 1o
HPUCYXKACHHUIO YYEHOU CTENEHU JOKTOpa

HayK, JI.T.H., ipodeccop

BBenenue (AHHOTAUA TOKTOPCKOI JUCCEPTAIIMHI)

AKTYaJIbHOCTH U BOCTPE0OBAHHOCTH TeMbI AuccepTanmnu. [Ipon3BoncTso
IEJUTIONIO3HOM MPOMYKIIMK B MHUpe yBennuuiaochk Ha 10%, a moTpeOHOCTh B HEl Ha -
11%. BmecTte ¢ TeM, TOTpeOHOCTh Ha KOMITO3UIIMOHHBIE MOJIMMEPHBIE MaTepuaibl
Ha OCHOBE LIEJUTIOI03bI, OyMary u OyMakHyI0 MPOAYKIIUIO Bo3pociia Ha 7%, a ux
skcnopt Ha 16,3%. B yacTHOCTH, SKCIOPT MUCYEN U TUTHEHUYECKON Oymaru
yBenuumiics ¢ 11,720 teic. ToHH 10 32,260 ThIC. TOHH.

3a rompl HE3aBUCMMOCTM B Hameil PecrmyOmuke co3gaHbl IMIMPOKO
MacHITaOHbIE IJIaHBI MEPONPHUATHIA MO KOTOPBIM JOCTUTHYTHI ONpeneiaEHHbIC
pe3yabTaThl: MOJAEPHUZMPOBAHBl CYLIECTBYIOIIME MPEANPUATUS IO BBIIYCKY
LEJUTION03bl U €€ MPOM3BOAHBIX, pa3padOTaH peHenT M TEXHOJIOTHS CUHTE3a
LEJIUTIONIO3bI €€ MPOCTBIX M CIOKHBIX 3(UPOB HAa OCHOBE MECTHBIX CBHIPHEBBIX
pPECYpPCOB, C LENbIO MOJTYYEHHUs BOJO, KHUCIOTO U MIENOYE YCTOWYMBHIX BHUJIOB
KOTIO3UIIMOHHBIX MOJIMMEPHBIX MaTe€pHasioB, MUcYel U 00EPTOUHON OyMaru Ha MX
OCHOBE

Ha ceronHsimHuii A€eHb B MHpE, CUHTE3 HOBBIX MPOU3BOAHBIX U MPOAYKTOB
LEJIUTIONIO3bl, @ TaK K€ CO3JaHHME Ha UX OCHOBE BBICOKOKAUECTBEHHBIX 3(PHUPOB
HEJUTIONIO3bl M KOMIIO3MIIMOHHBIX ~MaTepHalioB, SBJISETCS BaXXHOM 3amaveid.
[IpoBoasTCS MHOTOUMCIEHHBIE HAay4yHbIE€ MCCIEAOBAHMS B O0JIaCTU H3Y4YEHUS
IPOIIECCOB HANpaBICHHBIX HA CHIKEHHE BIUSHHUS JIECTPYKTUBHBIX (DaKTOpOB B
IpoLecce MOTYYEHUs LEJUTHIIO3b], U3yYeHHE MapaMeTPOB OKa3bIBAIOIINX BIUSHUE
Ha 3TU MPOIIECCHl, COAAHUSI HAHOPA3MEPHBIX KOMITO3MIIMM, CO3AaHMS TEXHOJOTUN
[0 TOJYYEHHUIO MUCYMX OyMar CTOMKMX K BO3JIEWCTBHMIO BJIarM U OPraHUYECKHX
pacTBOpUTENEH, MOIYYEHHUs LEJUIIOJIO3b], SIBISIOIIEHCS BaXXHBIM CBIPBEM  JUIS
XUMHUYECKOM  mepepaboOTKM, a  TakkKe  IOJyuYeHUs Ha €€  OCHOBE
kapOokcuMeTmie o036l (Na-KMII), HuTponesnitoao3sl (KOUIOKCHINHA).



JlanHoe nuccepTallMOHHOE MCCIIEOBAHUE B OMPENEIECHHON CTENEHU CITYKUT
BBIIIOJIHEHUIO  3a/1a4y, MPEAyCMOTPEHHBIX B MOcTaHoBiIeHHH IIpe3unenra
Pecybnuku  Y30ekucran IIII  Ne-916 «O JOMONHUTENBHBIX Mepax IO
CTUMYJIMPOBAHUIO BHEIPEHUS HWHHOBAIIMOHHBIX IPOEKTOB M TEXHOJOTMH B
npousBoacTBO» U [1I1 Ne-1442 ot 15 nexabps 2010 roga «O npuoputerax pa3BUTHS
npombliniieHHOCTH PecnyOnuku Y3oekuctany u 11T Ne-1072 ot 12
mapta 2009 rona «O mporpaMme Mep Mo peanu3auuy Ba)KHEUIINX ITPOEKTOB 10
MOJIEpHU3ALIUN, TEXHUYECKOMY U TEXHOJIOTHYECKOMY TIEPEBOOPYKEHHUIO
MPOU3BOACTBAY», a TAKXKE B IPYTUX HOPMATUBHO-TPABOBBIX JOKYMEHTAX, MPHUHSATHIX
B JJaHHOM cdepe.

CooTBeTcTBHE HCCICAOBAHUA OCHOBHBIM NMPUOPUTETHBIM HANPABJICHUSAM
pa3BUTHA HAyKH M TeXHOJIOrui pecmyOauku Y30ekucran. JlanHoe
UCCJIEIOBAHUE BBIIIOJIHEHO B COOTBETCTBUM C MPUOPUTETHBIM HAIPABICHUEM
pa3BuTHus Hayku W TexHonoruit PecryOmmku VII. «Xumudeckue TEXHOIOTUU H
HAHOTEXHOJIOTUM.

'Customstat.ru/reports/import cellulose. Php. Gelid=CNSZ4uXpk1wCFWL2 cgod4 rwM2g.
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0030p MeXKIyHAPOIHBIX HAYYHBIX HCCJIEI0BAHMIA 10 TeMe AHccepTaAUN’,
Hayunble nccnenoBanus, HallpaBlIEHHbIE HA XMMHUUYECKYIO NEpEpadOTKy pa3iInyHbIX
pacTeHUN U TOJY4YEHHUs LEJUIIOJIO3bl MPUIOJHOM JJIsi TPOM3BOJACTBA Oymaru
OCYLIECTBISIIOTCS B BEAYIIMX HAy4YHBIX LEHTpPaxX M BBICIIUX 0O0pa30BaTEIbHBIX
YUpEXKACHHUIX MUpPaA, B TOM unciie B uHCTUTyTe STFI
(Crokrosbm, IIBenus), Magpunckom TexaunueckoMm ynusepcurere (Mcnanus),
I'amOyprckom yuuBepcurete (I'epmanust), TBeHI€HCKOM YHUBEPCUTETE
(Hunepnanner), Ipe3nenckom TexnuueckoM yHuBepcuteT (I'epmanus),
bepnuHckoM TexHukueckoM yHuBepcurere (I'epmanust), MockoBCckoM
rocynapctBeHHOM yHuBepcutete (Poccust), TallkeHTCKUI XUMUKO
TEXHOJIOTHYECKHN MHCTUTYT (Y30ekuctaH), HaydHblit nccienoBaTeIbCKUil IIEHTP
«Xumus ¥ pu3MKa NOIMMEPOB» IPHU HALIMOHATTHOM YHUBepcuTeTe PecnyOnuku
V36ekucran (Y30ekuctan).

B pesynprare wuccienoBaHuM, MOPOBOJAMMBIX B MHUpPE, [0 CHHTE3Y
KOMITO3MIIMOHHBIX TOJMMEPHBIX MaTepUajIoB JOCTUTHYT PsiJl HAy4YHBIX PE3yJIbTaTOB,
B TOM YHCJIE: BHEApPEHA HOBas TEXHOJIOTHS TOBBIIMICHHUS Ka4ecTBa IIEJITION03bI
(Codra Cell, IlIBenust); ycoBepliieHCTBOBaHa TEXHOIOTHS IEPEBOJIA
LEJUTIONIO3bI U3 CIIOKHOTO NIEPHOAA CUHTE3a Ha YNPOILEeHHbIN 3Tan (CTOKIoJIbM,
[IIBenws); co3aHbl ONITUMAJIBHBIE TAPAMETPHI IIPU NOTYUYEHUN LEJUTFOJIO3bI U3
Pa3NUYHBIX JIEPEBbEB U OAHOJIETHUX pacTeHuil ([Ipesnen, ['epmanus); paspadoran u
BHEJIPEH B MPOU3BOICTBO HATPOHHBII METO MOTYUYEHUS LEIUTIONO03bI IyTEM BapKu
COJIOMBI TIIHEHHIIB B 3% pactope menoun (NaOH) npu Temneparype 150°C
(French Pulp paper research, ®panius).

B mupe mnpoBomsATcS HaydHbIE HCCIENOBaHUS B OONACTH MONYYEHUS Ha



OCHOBE LEJUIIOJIO3bl KOMIO3UIIMOHHBIX MMOJIMMEPHBIX MAaTE€PUaAIOB, B TOM YHCIIE I10
CIEAYIOIIMM TPUOPUTETHBIM HAMPABJICHUSM: MHTCHCU(DUKAIIUS B HECKOJIBKO pa3
CHUCTEMBI TNPOW3BOJACTBA; BEACHHUE IIpolecca € BBICOKOW TOYHOCTBKO 3a CYET
MPEIBAPUTENHHOTO OMpeneeHuss (PaKTOpOB, OKA3BIBAIOIINX BIUSHUE B TIEPHOJ
CHHTE3a MPOAYKIMH; IIOJYYCHUE TIOA BIHSHUEM pa3IU4YHbIX IapaMeTPOB
LEJUTFOJIO3bl € BBICOKOM  MOJEKYJISIPHOW Maccol M €€  MNPOW3BOJIHBIX;
MOJEPHU3UPOBAHUE CHUCTEMBI IMYTEM KOPPEKLUHMH PA3JIWYHBIX MapaMeTpOB U
¢bakTopoB.

Crenenb M3y4eHHOCTH mpooOuaembl. VccnenoBaHus B 00nacTH yCIIOBUUN
CUHTE3a, NPUCYIIMX XUMHUYECKOW TMepepaboTke UEIUIIONO03bl, T.€. MOJyYEeHHUS
MPUPOIHBIX MOJUMEPOB CYIb(PUIHBIM, CYlIb()AaTHBIM, HATPOHOBBIM METOIAMH U UX
CBOMCTB; XMMHUYECKUX TIPOILIECCOB, CBS3aHHBIX C MOIU(PUKALMEH Pa3IUYHbBIX
OPraHUYECKHUX BEIIECTB, JJIEMEHTAPHBIX KOJIEL] B COCTABE MAKPOMOJIEKYI;
JNECTPYKUHUH COEAUHEHUH C TUTHUHHON CTPYKTYPOU B COCTaBE BOJIOKHA;
Pa3JIMYHOTO Pojia JOMOJHUTENEH B COCTaBe MacChl OyMaru, yCTOMYUBBIX K
MEXaHUYEeCKOM nepepaboTke U UX CBOMCTB mpoBoAIH X.Y.YCMOHOB,

20630p 1o TeMe amccepTanMH paspaboTaH Ha ocHoBe http://www.busa.com.br/Assistencia-Tecnica#;https:/www.
acronymfinder.com, Journal of Cotton Science 4/2015. 3apyOexnbIx http://www.samjackson.com/ moisture
roducts;http://www.bajajngp.com/humidifier.html; The USA.The Cotton Foundation. Journal of Textile Science &
Engineering.3/2014. TheUSA uapyruxucTOYHHKOB.
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T.M.Mupkamuinos, T.}O.Tammnynaros, I.P. Paxman6epaues, P.C.CaiipyTauHos,
I'.B.HukonoBuu, K.X. Pa3zukoB, A.A.Capumcakos, [11.M. MupkamMuioB u ap.
HccnenoBanus, MOCBAIIEHHBIE TTOJYYSHUIO U3 OTHOJICTHUX M MHOTOJICTHUX
pacTeHMI 1EJUTIONO3bI U TPOYKIIMHU Ha €€ OCHOBE, B YACTHOCTHU, MPOCTHIX
(METHIIIEIUTION03a, STUIEIUTI0I03a, OKCUITPOITIIT METHIILICILTION03a,
OKCHITPOTIMIIATHIIIICIIII0N03a, KapOOKCHMETHIIIICIIIION03a U JIP.) U CIOKHBIX (arerar
IEJUTIOJI03a, HUTPOIICIIIONIO3a U JIp.) 3(UPOB, a TAaK)KE Pa3BUTHUS BBICOKHX
KaueCTBEHHBIX MOKa3aresnei Oymaru 1 OyMa>KHOU MPOAYKIMH, UX (PUZUKO
XUMUYECKUX U ONTUYECKUX CBOMCTB MPOBOJAMIM 3apyOekHbie yueHbie Hernadi
Alex, Fejes Ferenc, Kovcs J, Raba, Ruszhali, Annus S, Helmy Samja A, Atchison
I.E,Jimentz L, Waston P.A., Bacho P.A, Hernadi Alex, Fejes Ferenc, Bhushan
Mazumber Bibhati, Ohtani Yoshito, SameShima Kazuhiko, Thomas Heinze.
Huxutun H.W, berrenckuit B.4, Ky3nenosa E.JI, [lerponasnockuii I'A, Porosun
3.A, Knenkoa H.W, llopuruna H.H, [llupoxos E. I1, Hemuona I'. I1, Kpsixxes B.H,
Kozmo MLII, ®nare [I.M, O6onenckas A.B, Enpaunikas 3.11, JleonoBud
A.A ,Muponos, ['ony6es B.H, Bonkosa 1.B, X.H. KymananoB u jap. BHecIu CBOU
BKJIQJl B U3yUYECHHUE MIPOLIECCOB MOJIYYEHHUS U3 JIUCTBEHHBIX U XBOMHBIX JEPEBHEB,
OJTHOJICTHUX PACTCHHH IICIUTIONIO3BI U €€ 3(DUPOB, MPUTOAHBIX K XUMHYECKOM
nepepaboTKe, a TaKKe BU0B OyMaru ¢ BHICOKUMH MEXaHUYECKUMHU, (PU3UIECKUMU
Y ONITHYSCKUMH CONCTBAMH.

bonbioe 3HaueHMe uMEET CO3JaHWE€ W BHEIPEHHUE B IPOU3BOJICTBO B
MPOMBIIIJIEHHBIX MaclITa0ax, TEXHOJOTHH TMOJIYYEHHS LEJUTIONI03bl, U3 MECTHOTO



CBIPbS, TAKOTO KaK JPEBECHHA TOTOJ, MIICHUYHAs COJIOMA, paCTeHUE TOMUHAMOYP
MPUTOAHOM JUISi XMMHYECKOM MepepadOTKM M MPOU3BOACTBO M3 HeE Oymaru u
OyMa)KHOM TPOAYKIIMH.

CBsi3b TeMbI JUCCEPTALMHU € HAYHYHO-MCCJIEA0BATEILCKUMHU padoTamMu
BbICIIIET0 Y4eOHOT0 yUpe:K/IeHHsl, I7le BbINOJIHACTCS AUCCePTaAIUs.
JluccepTallMOHHOE HUCCIIEOBAHNE BBIIIOJIHEHO B PaMKaX IJJaHA HAyYHO

HCCIIEI0BATENIbCKUX PAa00T TalIKeHTCKOTO XUMUKO-TEXHOJIOTUUECKOTO MHCTUTYTA U
T'ocymapcrBennoro Yuurapnoro [Ipeanpustus “®an Ba Tapakkuér”
TamkenTckoro ['ocynapctBeHHOro Texuuueckoro yuusepcurera UTJL 2-19.
«Co31aHne TEXHOJIOTUH MTOYYEHUS YCTOMYMBOM K TEPMUUYECKON IECTPYKIIUU
Kap6okcumeruniemntonossl (KMII) u HanaxkuBaHue mpou3BOCTBA HA
npoMbIIIIeHHON ocHOBEe» (2009-2010 rr. finsuiap.), X03MCTBEHHOTO JOTOBOPA C
xumudeckuM 3aBogoM OO0 «KARBONAM» 1. Hamanran Nel6/11 (ot
15.06.2011r.), EA 12-03 «IIprMeHeHHe B TPOMBIIIIEHHBIX MACIITa0aX TEXHOIOTHH
NOJTYYEHHUS LIEJUTIOI03bl TPUTOJHON K XMMHUECKON NIepepaboTKe Ha OCHOBE
OJTHOJIETHUX Y MHOTOJICTHUX PACTEHUU U BOJOKHUCTBIX OTXOJIOB MIPOMBIIIICHHBIX
npennpusituit» (2012-2014rr.), OT-UK-2013-9. «Pa3paboTka 1 BHEIpEHHE B
IIPOM3BOJICTBO B MPOMBIIIJICHHBIX MacIITa0ax MHHOBAIIMOHHON TEXHOJIOTHH
MOJIyYEHHUS KaueCTBEHHON OyMaru u IeJUTH0JIO3bI MPUTOTHON K XUMUYECKON
nepepaboTke Ha ocHOBe copToB «Daiiz-bapaka» nu «Mybxu3a» pacreHus
tormmHaMOyp» (2013-2014rr.), MOT-2015-7-18 «IlomydeHue u BHEIPEHHE B
IIPOU3BOACTBO LEJUIIOJIO3bI PA3JIMYHBIX MAapPOK MPUTOIHOW TS
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XUMHUYECKOU MepepabOTKM Ha OCHOBE OTXOJI0B XJIOMKOOUHUCTUTEIBHOM
MPOMBIIIIIEHHOCTU (JIMHT, yrap, yJIOK, HUKIOHHBIN myX)» (2015-2016rr.). Leabro
HCCJIeIOBAHUS ABIIAETCS pa3paboTKa TEXHOJIOTUU MOIYYSHHS] KOMITO3UIIMOHHBIX
MOJIMMEPHBIX MaTepUaioB, MPUTOAHBIX JJII XUMUYECKON repepaboTKU Ha OCHOBE
LEJUTFOJIO30COAEPKAIIETO ChIPbS.

B cooTBeTCcTBHE € TOCTABICHHOW LENBIO PEIIATUCH CAEAYOIINE 3aAA4M:
pa3paboTKa TEXHOJIOTUHU TOTYyUYECHUS [EIUTFOIO3bI IPUTOTHON K XUMHUUIECKON
nepepaboTKe U3 IPEBECUHBI TOIIOJIS;

U3y4EHUE BO3MOXKHOCTHU ITOJIyYEHUs HAa OCHOBE LIEJUIIOIO3bI U3 IPEBECUHBI
TomoJii €€ CIOKHOro »(pupa - HUTPOIEIUIIONO3bl (KOJUIOKCUIIUHA), BIUSHUS
Pa3TUYHBIX TAPAMETPOB PEAKIIMOHHON Cpelbl Ha MPOW3BOAUTEIHLHOCTH, (DU3UKO
XUMHUYECKUE U MEXaHUUYECKHE CBOMCTBA MOTYyUYEHHOM IEJITI0N03bI U €€ 3UpPOB;

NOJTyYEHHE LIEJUTIONIO3bl C BHICOKOW PEAKIMOHHOW CIIOCOOHOCTBIO U3 CTEOMs
pactenust TonuHaMOyp coptoB «®daitz-bapaka» u «Mybxuza» 1MOa BIUSHUEM
Pa3JINYHBIX IaPAMETPOB;

MOJlyYeHHEe Ha OCHOBE IEJUIIONO03bl  TOMMHamMOypa KapOOKCHMETHI
newnono3sl  (KMII) Bbicokod umctoThl i (papmanedTuueckoll W MHUINEBOU
MIPOMBIIIEHHOCTH;

MOJIyYCHUE HAa OCHOBE BOJIOKHHUCTBIX OTXOJIOB TE€KCTMJIBHBIX MPEAIPUATUI
LEJUTIONIO3bl  MPUTOJHOM ISl XUMHUYCKOW MepepabOTKM M KOMIIO3MIIMOHHBIX



ITOJIMMEPHBIX MAaTEPUAJIOB Ha €€ OCHOBE;

MOJIYYEHUE HECKOJIbKMX MapOK TEXHUUECKOU KapOOKCUMETHUIIIEIUTIONIO3bI
JUTSl UICTIOJIB30BAHUS B pa3IMYHBIX cepax;

CO3JJaHME MHHOBALIMOHHOM TEXHOJIOTUU ITPOU3BOCTBA B MPOMBIILICHHBIX
MacmTabax Heckonbkux Mapok KMII metogom «MoHoammapary»; co3aaHue
TEXHOJIOTUU TOJyYeHHUs Mrucyeil OymMaru Ha OCHOBE LIEIUTIOIO3bl PACTCHHUS
TONUHAMOYP.

OO0beKTbI HCCICNOBAHUS - JPEBECHHA TOIMOJS M OTXOIbl OT €€ MEXaHU
4eckol 00paboTKH, cTeOesb pacTeHHs TONMHMHAMOYpP, BOJOKHHUCTBIE OTXObI
TEKCTWJIBHBIX NPEANPUATHM, a TaKXKe LEJUII0I03a, I[IOIy4YeHHas IIyTeM UX
MEXaHOXUMHUYECKON TIepepadOoTKH.

IIpeamer ucciie0BaHus - TPOLECC BAPKU LETUTIOI030COAEPHKAILIETO ChIPbS,
HUTPOIIEIUIIONI03a (KOJUIOKCUIIUH), alleTaTIIeITI003a, UCTIONb3yeMasi B Pa3IMUHbBIX
IEJSIX TEXHUYECKas: KapOOKCUMETHIIIIEIUTION03a, KapOOKCUMETHUIIIIEIUTION03a
BBICOKOM YHCTOTHI, UCTIONIb3yeMasi B (hapMaIieBTUUECKOM U MTUIIIEBOM
MPOMBIIIIEHHOCTH.

MeTtoasbl uccienopanuii. B nmucceprannoHHol paboTe UCIonb30BaHbl YD-,
UK- u SIMP'H-cnekrpockonuu, mpoBeneHsl AuddepeHIratb-HO-TEPMUIECKHE,
Macc-xpoMarorpaduueckue 1 3JEMEHTHBIA aHAJIU3BI.

HayuyHasi HOBU3HA HCCJIeI0BAHMS 3aKII0YAETCS B CIEIYIOIIEM:
pa3zpaboTaHa TEXHOJIOTHUS TTONYUYESHUS 1IEIUTIOIO3bI U3 IPEBECHUHBI TOMONS
MIPUTOTHOM JIJIsi XUMUYECKON TepepadO0TKU U HUTPOIIEIUTIONIO3bI (KOJIJTIOKCHUIINH) Ha
¢€ OCHOBC;
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MOKa3aHa BO3MOXKHOCTh MMOJIYYEHHS IEJUTIONI03bl C BBICOKOW PEeaKIMOHHOM
CHOCOOHOCTBIO M3 CTEONsl pacTeHUs: TONMHAMOyp W Ha €€ OCHOBE IOJy4YEHbI
KapOOKCHUMETHJILIEIUIION03a U alleTaTLeIIII003a;
pa3paboTaHa LEeUII003a TPUTroHAs JJIsl XMMUYECKOUN nepepaboTKH 13
BOJIOKHUCTBIX OTXO/10B TEKCTHJIbHBIX IPEANPUATUH;
pa3paboTaHbl HECKOJIBKO MAPOK TEXHHUUYECKON KapOOKCUMETHUIILEIITIONO3bI,
UCIIOJIb3YEMBIX B Pa3IUYHbIX cepax, Ha OCHOBE LIEJUIION03bI, IOJTYYEHHOH U3
JPEBECHUHBI TOMOJ, CTEOMS pacTEHUS] TOMMHAMOYP M BOJIOKHUCTBIX OTXO/IOB
TEKCTHJIbHBIX TPEANpPUATUH;
pazpabortana TexHosorusi noiayudenuss KMI] BbICOKOW 4MCTOTHI Ha OCHOBE
LEJUTIONIO3bl U3 pacTeHUs TONMHaAMOyp Uit (dapMaleBTUUYECKOW M MHILEBOU
IIPOMBIIIIJIEHHOCTEN;
pa3paboTaHa TEXHOJIOTHS TPOU3BOICTBA HECKOIbKUX Mapok Na-KMI]
meToioM « MoHoanmapar» B IPOMBIIIIJIEHHOM MaclITaoe;
pa3paboTaHa TEXHOJIOTHS MOTyYEHHUs] KaueCTBEHHOM Mucuel Oymaru u3
LEJUTIONIO3bI, TOJIYYEeHHOU U3 cTeOIIs pacTeHUsl TOMMHAMOYP.
IIpakTnueckue pe3yabrarbl HccjaegoBanusi. [lpemyioxkeHa TexXHOJIOTHUSA
MPOU3BOJICTBA LEITIONO3bI U3 APEBECUHBI TOMOJS, cTeONel pacTeHus: TOMMHAMOYp



Y BOJIOKHHMCTBIX OTXOAOB TEKCTHJIBHBIX MPEANPUITUH, IPUTOJHOMN JIJII XUMUYECKOU
nepepaboTKM W TOJYyYeHHE Ha €€ OCHOBE KOMIIO3UIIMOHHBIX IOJUMEPHBIX
MaTepHuaaoB (HUTPOLEILTION03bI (KOJOKCUINHA), alleTaTIEIUTFOIO03bI,
KapOOKCUMETHIILICILITIONO03bI).

Jl0CTOBEPHOCTH MOJYYEHHBIX Pe3yJbTaTOB 000CHOBBIBACTCS
UCIIOJIb30BAHUEM TIPU aHAIN3E MOTYYEHHON MPOAYKIIMM COBPEMEHHBIX (PU3NYECKUX
U xumudeckux MetoqoB: MK-criekTpockomnus, onTuieckass MUKPOCKOTIHS,
PEHIEHOCTPYKTYpa, BUCKO3OMETPHUS U AUPEPEHIINATIBHO-TEPMUYECKUI aHaU3, a
TaK)ke BHEJPEHUEM pa3paO0OTaHHON TEXHOJIOTHUHU B TIPOU3BOJICTBO.

TeopeTrnueckasn " NpaKTH4ecKas 3HAYUMOCTD pe3yJIbTaTOB
HCCJIEOBAHUI 3aKITI0YACTCd B HAyYHOM OOOCHOBAHHMHM TEXHOJOTUM TOJIYUYCHUS
KOMIO3UIIUOHHBIX MOJUMEPHBIX MaTepHaiOB HA OCHOBE IIEJLIIOI030COACPKAIErO
CBIPbSI.

[IpakTrdeckasi 3HaUMMOCTh PAOOTHI COCTOUT BO BHEAPEHUH B pa3InUHbIE
OTpaCiIH MPOMBIIUIEHHOCTH LIEIUTIOJIO3b], MOJTYYEHHON Ha OCHOBE MECTHOTO ChIPhA,
¥ KOMIO3UIIMOHHBIX MOJMMEPHBIX MaTepHUAJIOB, MOJTYUYCHHBIX HA €€ OCHOBE.

BHenpenue pe3yabTaToB HcciaeqoBaHusi. Ha ocHOBe  pe3ynbTaroB
UCCJICOBAaHUMN TONYUYEHHUSI KOMITIO3UIIMOHHBIX MAaTe€pUaioB Ha OCHOBE MECTHOIO
CBIPbSl M YCOBEPILICHCTBOBAHUS TEXHOJIIOTUU TPOU3BOACTBA!

croco6 monydeHus: kapOokcumeTumnesuitono3bl (Na-KMII) u3 memmronoss
MoJIydeHUe Mo TexHojoruu «MoHoanmapar» 3alluIleH MaTeHTOM ATEHTCTBA IO
WHTEJUIEKTyalbHOM coOCTBeHHOCTH PecnyOnuku VY30ekuctan Ha H300peTeHHE
(2010r., TAP 04208). Crioco0 gaét BO3MOXKHOCTH MOTYYUTh BEICOKOKAY€CTBEHHYO
Na-KMII;

croco0 momyudeHusi BbIcokomosiekynsipHort Na-KMI[ Ha ocHoBe MecTHOro
CHIpbSl 3alllMIIEH IMAaTeHTOM ATEHTCTBA MO HWHTEIJIEKTyaJlbHON COOCTBEHHOCTH
PecryOnuku Y36exuctan Ha nzobperenue (2014r., Ne IAP 04989). Cioco6 naér
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BO3MOXKHOCTD MTOBBICUTH CTETIEHb 3aMEIIEHUS, COJIEp>KaHie OCHOBHOTO BEIIECTBA,
JOCTUYb BHICOKOW CTEMEHU MOJIMMEPU3ALINH MTO3BOJISIONINE IUPOKOE MPUMEHEHNE
npenapara B pa3HbIX OTpacisX;

[0 TEXHOJOTMHU TOJYYEHHUs LEJUIION03bl U3 JIPEBECHHBI TOIOJISA U Ha OCHOBE
XJIOIIKOBOTO JIMHTA YCTOWYHMBOM K TEPMHUYECKOM AECTPYKLHH INOJYYEH NATEHT Ha
uzooperenue (20091, Ne TAP 04359) AreHTcTBa 1O HHTEUICKTYaJIbHOM
coOctBeHHOCTH PecnyOonuku Y30ekucraH; 3T0 JaET BO3MOKHOCTh MPUMEHUTH Na
KMI] B kadecTBe CTaOMIM3HPYIOMIETO areHTa NpPHU YCTPAHEHUS Pa3IMYHBIX
JECTPYKTUBHBIX (haKTOPOB MPU OypEeHUU;

BHEJPEHHBI TEXHOJIOTMH MOJTYYEHHUS LEUTI0NI03bI U3 CTeOs TonruHaMOypa,
KapOOKCHUMETHIILIEIUTIONO03b]I, OyMaru U OyMa)KHbIX U3€TUN Ha npeanpusaTusx AO
«Y3kumécanoar». (crpaBka AK «¥Y3kumécanoar» 01/3-24/D ot 10.11.2016 1).

D¢ dexTuBHOCTD BHEAPEHUS TEXHOJIOTH MOITYYSHHUS KapOOKCUMETHIILIEIIION03bI Ha
OCHOBE IMOJIYYEHHOM LEJUTION03bI OKa3anach Ha 18-229% Beiie, yeM y
CYILLIECTBYIOLIUX MPOU3BO/ICTB.



Anpofanus pe3yJbTaToOB MCCJIeI0BAHUS. Pe3ynbTaThl CCIeI0BaHUS
U3JI0’KEHBI B BUIE TOKIAA0B Ha 19 pecnyOaukaHCKUX U 4 MEXTyHapOIHbBIX
xoH(pepernuax. B Tom uncne: 6"International conference on times of polymers
(top) and composites. (American Institute of Physics Conf, 2012); «Kumé ®anu
IOTYKJIapY Ba 3aMOHABUI TabJIMM TEXHOJOTHUSIIAPU aMATUETTA JKOPUM KUTUIIT
macananapmw» (Tomkent, TI'TY, 2007); «Materials science and engineering an
introduction» (Switzerland, 2012); «Ilemmron03a Ba yHUHT X0ccajJapyuHu KUMECH Ba
texHosorusicn» (Tomkent, TXTHU, 2012); « ITHHOBaIIMOHHBIE XUMUYECKHE
TEXHOJIOTMHU ¥ OMOTEXHOJIOTMU MaTepHranoB U npoaykToB» (Mockga, 2010);
«Kumé, HedTh-ra3 KaiiTa UIUIAITHUHAT Ba O3UK-OBKAT CAHOATIApUHA WHHOBAIIMOH
TEeXHOJIOTHsIapuHU 1013ap0 Mmyammonapu» (Tomkent-Kynruport, 2010); «IlaxTa
TO3aJall, TYKUMaYWINK Ba €HTUJ CAHOATJIAPHUHT PUBOXKIIAHUII UCTUKOOJIIIAPUY
(TomkenTt 2003); «HoBBIE KOMIIO3UIIMOHHBIE MAaTEPUATIBI HA OCHOBE MECTHOTO U
BTOpu4uHOTO Chipbsi» (Tamkent, TT'TY I'VII «®an Ba Tapakkuér», 2011);
International Conference «Renewable Wood and Plant Resources: Chemistry,
Technology, Pharmacology, Medicine» (Saint-Petersburg, Russia.2011);
«Pecypcocbeperaromue u 3Heprod3hPeKTUBHBIE TEXHOJIOTHH B XUMUYECKON U
He(QTEeXMMUIECKOM MpoMbITIIeHHOCTH» (MockBa, 2011); « AkTyaJibHBIE BOIIPOCHI
XMMHUYECKOM TEXHOJIOTUH U 3alIUThI OKpyxkKatoiei cpenb» (Yebokcapst 2013);
«IIporpeccuBHBIC TEXHOJIOTUHU MOTYUYEHUS] KOMITIO3UITMOHHBIX MaTepUaiOB U
uznenuit u3 Hux» ['YII «®an Ba Tapakkuér» (Tamkent 2015).

Ony0JuKOBAHHOCTH Pe3y/abTATOB HcciienoBaHusd. [lo Teme nuccepranuu
OITyOJIMKOBAHO Bcero 67 HaydyHbIX paldoT, B TOM uucie 1 MoHorpadwus, 24 crarhs B
HAy4YHBIX HW3JIaHHUSAX, PEKOMEHAOBaHHBIX Bpicmielr ArtrtectannonHoir Komuccueit
PecnyOnuku VY30ekuctan mjisi MyOJUKAIlMd OCHOBHBIX HAay4HBIX PE3yJbTaTOB
JOKTOPCKUX JIUCCEPTAllMi, B YaCTHOCTH, 22 B pecnyOIMKaHCKUX U 2 B
MEXTYHAPOIHBIX KypHasax.
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Crpykrypa u 00beM auccepranuu. /{uccepraiys COCTOUT U3 BBEACHUS,
ISTH IV1aB, 3aKJIFOUEHMUSI, CIIMCKA JTUTEPaTyphl, MpuiiokeHnil. OobeM nuccepraiuu
cocrasisietr 200 cTpaHuil.

OCHOBHOE COAEP KAHUE JUCCEPTALIUN

Bo BBeneHnn 060CHOBaHA aKTyaIbHOCTh U BOCTPEOOBAHHOCTH MPOBEACHHOTO
UCCIICIOBAHUS, OXapaKTepu3oBaHAa Ieb MW 3a7add, OOBEKT U MpPeaMeT
UCCJIEIOBAaHUS, MOKA3aHO COOTBETCTBUE MPUOPUTETHBIM HAMpPAaBICHUSM pPa3BUTHUS
HAayKu U TeXHUKU B PecryOnuke, M3I0KE€Hbl HaydyHash HOBH3HA U MPAKTUUECKUE
pe3yNbTaThl, PACKPHITO HAyyHOE€ U TMPAKTUYECKOE 3HAYEHUE TMOJYUYEHHBIX
pEe3y/IbTAaTOB, MPUBEJICHBI CBEICHHUS O BHEAPEHUM B TMPAKTUKY PE3YJIbTATOB
UCCJIeIOBaHUS, OIYOJIMKOBAaHHBIX pPab0TaxX U CTPYKTYpE IUCCEePTAIUH.



B mnepBoii maBe auccepranuu «CoBpeMeHHOE€ COCTOSIHHE TOJYy4YeHUsl W
CTeneHb 00eCNeYeHHOCTH ChIPbeM IEeJTI0I030CoAePKANMUX KOMIIO3UITHOHHBIX
NMOJMMEPHBIX MATEpPHAJIOB» TMOJABEPTHYTHl aHAIW3y HANpPaBJICHUS Pa3BUTHUA, C
TOYKH 3PEHUSI COBPEMEHHBIX BBICOKMX TEXHOJIOTHH, PAa3JIMYHOTO POJA PEIIAIOIINX
AJIEMEHTOB CUCTEMBbI TPOU3BOJICTBA.

OTpaxeHbl COBPEMEHHBIE METO/IbI TPOU3BOICTBA IEJUTHOJIO3bI — OCHOBHOI'O
CBHIPbsSI KOMITO3UIIMOHHBIX MOJTUMEPHBIX MaTepUalioB U HaNpaBiieHUs] POPMHUPOBAHUS
ACCOPTUMEHTA ChIPhsi HEOOXOUMOTO ISl €€ CUHTE3a, MEePCIEKTUBBI JEATeIbHOCTH
byHKIMOHHUPYIOMUX B PecnyOnmke mpeanpusiTiii mo mporu3BOJCTBY 1EIUTFOIO3HI,
UX MOTPEOHOCTH B CHIPhE, OMMUCAHO KAaKUM 00pa3oM (HhOPMHUPYIOTCS CTATUU
nepexojia OT CTapoil CUCTEMBI K HOBOM.

Bropas rmaBa nucceprannu «Pa3padoTka TEXHOJIOTMYECKUX IapaMeTPoOB
MOJIy4YeHH S LEJJII0JI03bl HA OCHOBE MECTHOIO ChIPbS: COJIOMbI PHCA U COJIOMbI
NIIEHUIbI, 2 TAKIKE MOJyYeHHe MPOCTOro 3pupa ueIJI03bl -
KapOoKkcuMeTH/ e 11010361 (KMII) u3 mosryueHHOH 1eJI0103bD) TOCBAIICHA
W3YYEHUIO YCIOBUM BOJHOTO M KUCIOTHOTO TUJIPOJIU3a B XOJI€ Mpoliecca u
0COOCHHOCTEH UX BIUSHUS HA PA3JIMYHbIC TOKA3aTEIN Kau€CTBA CUHTE3UPYEMOM
LEJUTIOIO03BI.

Kak wu3BeCTHO, IJWIrHUH ¥ TEMUIEUIIONO3a SBISIOTCS OCHOBHBIMHU
KOMIIOHEHTaMH  IEJUTIOJI030COJEPKAILETO  PACTUTEIIBHOTO  ChIpbs.  MeTofbl
NOJIyYEHHUsl IEJUTIONIO3bl [ OymMarn MW KapToOHA MpEeArnojliaraloT B IEJSX
yBEIUYEHUS OObEMOB M YIYUIIEHUS KayecTBa MPOU3BOACTBA MAKCHMAJIbHOIO
COXpAHEHUS TeMUIIEIUTIONO03bI U BBIBOIBI IUTHUHA.

MeTobI JKe MOTyYeHHS IIEIUTIONIO3BI I XuMudeckor nepepadborku (KMII,
aleTaToB, BUCKO3bI, HUTPATOB U JP.) MPEIINO0JIaraloT TaK’Ke BHIBOJ U3 ChIPhs
TEMULIEIUTION03bI KOTOPhIE TPUBOIST K YBETUYEHUIO MOJIEKYIISIPHYIO Maccy
IIEJUTFOJIO3BI JIJIs1 BRIBO/IA JINTHUHA HAMU OBLIN BEIOpaHBI M alpOOMPOBAHBI CIIOCOOBI
peIBAPUTEIHLHON 00PaOOTKHU CHIPhSI PACTBOPOM a30THOM KHMCJIOTHI, XJ0pa U Jp.
DTH peareHThl MyTeM BCTYIUICHUS B PEAKIIUIO C MOJIEKYJIaMH JIUTHUHA
CIIOCOOCTBYIOT €r0 OKHCIICHUIO U Pa3pYILICHUIO, U TAKUM 00pa3oM MepeBOIST
JIUTHUH B PACTBOPUMOE COCTOSIHUE.
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B Ttperheil 1maBe nuccepranuu, Ha3BaHHON «Pa3padoTka TexHOJI0rum
NMOJIyYeHHMS] UEeJUIIJI03bI M3 JAPEeBeCHHbl TONOJAS W BJIHMSHHE Pa3JIHYHBIX
NapaMeTpoB Ha CTAMAX MPOLECCA» OCBEIICHO BIUSHUE Mpollecca 0TOSTMBAHUS
IIOJIYYEHOM LEJUII0I03bl Ha pa3JIMYHbIC ITOKA3aTesd €€ KayecTBa U BO3MOYKHOCTH
nostyyeHus Ha €€ ocHoBe KMII 1 HUTpOLEIUII0103bl B KAYECTBE KOMITIO3UIIMOHHBIX
NOJINMEPHBIX MaTEPHUAIOB.
Tononb ABASETCA OAHUM U3 LIUPOKO PACHPOCTPAHEHHBIX, OBICTPO PACTYIIUX
U UCIIOJIB3yEMBIX B KaueCTBE CTPOUTENIBHOIO Marepuana AepeBbeB. B memsax
OTpENETCHUs] MPUTOAHOCTU TOMOJS K MOCIEAYIOLEH XMMHUYECKOM mepepadoTke
OBLITM UCCIEA0BaHbI OTACIbHBIC YaCTH (CTBOJ, BETKH, Kopa) 3-12 JIeTHUX TOMOJIEH,
pactymux Ha tepputopun LleHTpansHON A3nu.



PesynbraThl aHanm3a cOCTaBHBIX yacTel Tornous (Tabnuia 1) mokasbiBaroT,
YTO HanboJee IEHHBIH KOMIIOHEHT JIepeBa — LEJUII0103a COIEPKUTCS OOJBIIIE BCETO
B CTBOJIE JiepeBa U cocTaBiaeT 43,4%, HaMMEHbIIIEE KOJTMYECTBO LEITIOIO3bI
COJIEPKUTCA B Kope nepena (22,5%).

Tao6auna 1
KoaunuecTtBO HEJJIKJI03bI U IPYI'HX KOMIIOHEHTOB B
PaA3JIMYHbIX YACTAX TOMOJIA
Kommonent CrtBOn Bersu Kopenn Kopa
emmromo3a, % 434 38,3 41,2 22,5
Jluraun, % 22,7 249 27,9 41,8
Ilenen,% 0,30 0,42 0,61 3,5
Bnara,% 16,3 17.5 17,2 16,5
DKCTPaKTHBIE 2,14 3,0 4.5 3,6
pleniecTna, %

BeTBu u KOpEeHb TOMOJS MOTYT CIYXHUTh B Ka4€CTBE PECYpPCOB BTOPUIHOTO
CBIPBS IS XUMHYECKON TepepabOTKH, TaK KaK B HHUX COJCPIKUTCS IIEIUTFOJIO3BI
cootrBeTcTBeHHO 10 38,3 m 41.2%, T.c. Bcero Ha 3-5% MEHBIIIE YEM B CTBOJIC
nepesa. ColepkaHue JIMTHUHA — BTOPOTO0 XMMHUYECKOTO KOMITIOHEHTA JPEBECHUHBI
TOMOJISI YBEJIWYUBACTCS MO MEPE YMEHBIIEHUS UEJUTIONO03bl. YCTAaHOBJIEHO, YTO B
CTBOJIE, BETKaX, KOPHE U KOPE COAECPKUTCA COOTBETCTBEHHO 22,7%; 24,9%; 27,9%

u 41,6% nmurauHa. HanmeHee TMHTHHOCOMIEPIKAIILY IO YacTh — KOPY TOTIOJS
1e71eCo000pa3HO MPUMEHSTD JIJISl TTOJTYYEHHUS BOJJOKHUCTBIX TTOJTy(haOpUKTOB.
Jlpyrre KOMIOHEHTHI SIBJISIOTCS [ICHHBIMUA BTOPUYHBIMH PECYPCaMHU TS
XUMHUYECKOU TepepabOTKH C TENbI0 TTOTYyYCHUS [IEIUTIOIO3HI.

JIns mosydeHus: U3 TOIOJS BBICOKOKAYECTBEHHOM JPEBECHOW IIEJUIFOJIO3BI
OCYIIIECTBJICH DS OIMBITOB B JIAOOPATOPHBIX YCIOBHUSX, T.€. TMPOBEICH IPOIIECC
IICJIOYHOM Bakpu. B mocienyromer Ccepur ONbITOB ONPEAECICHO BIUSHUE
TEMIIEPaTypbl MIETOYHON BApKU HA KAYECTBO IEJUIIONIO3bI. Pe3ynbTarhl NpuBeIeHbI
Ha puc. 1.

[ToBeimenue temmeparypsl Bapku ot 120°C mo 190°C okasanmo 3aMeTHOE
BIUSHHUE Ha IIEJIOYHOE Pa3JIoKEeHHUE IIEJUTIONO3bl. B pesynbrare, 3KCTpeMyM
KPUBBIX KOJMYECTBA O-IICJUTFOJIO3BI OOpeNl SIPKO BBIPAKCHHBIA XapakTep B
3aBUCUMOCTH OT TeMIEpaTyphl mpoliecca. Pe3ynbTaThl MOKa3bIBAIOT, UTO C
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IMOBBIMNICHUCM TCMIICPATYPhI KOJIMYCCTBO O-LICJIJIFOJIO3BI 3aMCTHO PACTCT, a CTCIICHD
IMOJIMMCPHU3aINN CHUKACTCA.
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Puc. 1. 3aBucuMocTh noka3zareJieil leJUT10JI03bI OT TeMIIEePATYPbl KUNISTYCHHS.
CornacHo pe3ysibTaTaM 3TUX OMBITOB, ONTUMAJIbHAS TEMIIEpaTypa BapKu Npu
kuciopoaHom nasienuu B 7,0 MIla cocrasusier 170°C.

Ha xauecTBO 1e1r0I10361, TTOTy4aeMOM OT AEpeBa TOIOISA 3aMETHOE
BIIMSTHUE OKA3bIBACT MPOIOJKUTEILHOCTH 00PabOTKH.

[loBbimenne Temmeparypsl g0 150-160°C TpHBOAMT K yBETMUYEHHIO
KOJINYECTBA  C-LICJUTIONIO3bl, OJHAKO IIPU  O3TOM  IOHUXKAETCA  CTEIEHb
noJimMepu3anu. MeHsblee KOJIMUEeCTBO O~ HEJUTI0I03bI TPU HEMPOJAOIKUTETLHON
BapKke, KaK BHUJUM, OOBSCHSETCS TEM, UYTO HE pacTBOPSAEMbICE B IIEJIOYU
COCTaBIISIOLIME TEPBUYHON JTPEBECUHBI HE BBIBOJATCS MOJBHOCTBIO (puC. 1).

VYBenuueHrue MpoAOKUTEILHOCTH BapKU CBHUJACTEIIBCTBYET O MOCTOSHHOM
YBEITUYEHUHN PACIIOKEHUS 1IEJUTIONIO3bI, KOJTUYECTBO O~ I[EJUTFOJIO3bI YBEIUIMBACTCSI
JI0 OMNpPEACTICHHOTO MpeAeabHOro 3HaueHus. ONnTUMalbHOE BpeMsl BapKu MpH
nasiienuu B 7,0 MIlac cocrasnser 120 MunyT.

Takum 00pa3oMm, W3 BBINIE OMHCAHHBIX MCCIEIOBAHUN OOPAOOTKH CHIPhS
JIepeBa MOXXHO MPUWUTU K BBIBOJY O TOM, YTO ONTUMAJILHBIM PEXUMOM 00paOOTKH
MOXKHO MPUHATH CJICTYIOIIEE:

- U3MENIBICHUEHNE (pacTiiiKa, CTporanue, oOpeska u Jip.); - HaTpOHHAs Bapka B
20r/;1 pacTBOpe mIeNIoun B TeueHUH 2.5 gacoB npu Temmeparype 170°C u 6-7 atm.
JABJICHUH;

- MOMKa 1eJuT0103bI Tipu Moayie 1:10;

- CylIKa.

Pe3ynbrarsl UccienoBaHuUs MOKA3bIBAIOT, YTO (PU3UKO-XMMHUYECKUE CBOMCTBA
LEJUTIOJIO3bI, MOTYYEHOW W3 COCTABISIONIMX M OTXOAOB TOIMOJS COOTBETCTBYIOT
tpeboBanusim ['OCT 1490-75.

Hcxons u3 XUMHUYECKUX CBOMCTB M PEAKIIMOHHBIX CIIOCOOHOCTEN, MOJyYeHas

LEJUTI0NI03a Obljla OPUEHTUPOBAHA HA XMMHUYECKYIO IEpepadoTKy, T.€.
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U3y4eHbl 0COOEHHOCTH MOJIYUYEHHS Ha €€ OCHOBE HUTOLEIITION03bI
(KOJUTOKCHIIMHA).

Lenbto nanHO paboTHI ABIsIETCS pa3paboTKa TEXHOJIOTHH MOTyUeHUS
HUTPOLIEIUTIOJIO3bI U3 LEJUTION03bI, TOTYYEHHOU U3 IPEBECHHBI TOIIOJS,
UCCIIeIOBaHUE CHEIU(pUIECKIX 0COOCHHOCTEN HUTPAIH, YTOUHEHUE (HUZHKO
XMMHUYECKHX 3aKOHOMEPHOCTEN MPOLIECCOB, MPOTEKAIOINX Ha OCHOBHBIX CTaIMIX
NOJTyYEeHUS] HUTPOIIEIUTIONO03bI U3 LIEJITI0N03bl, BEIpA0OTaHHOW U3 IPEBECUHBI
tonos. [Ipu pazpaboTke TEXHOIOTMH MOTYYEHUs KOJUIOKCHIIMHA U3 LIEIUTF0JIO3b
JPEBECUHBI TONOJISI CTPEMUJINCh MAKCUMAJIBHO HCITOJIB30BATh NMEIOIIEECS
00opyn0BaHUE U MPUOOPHI, © MUHUMAJIBHO OTKJIOHUTHCS OT PEKUMOB MOTYUEHHUS
KOJUIOKCHHA U3 XJIOTKOBOM LIEJITION03bI.

Ha ocHOBe IpOBENEHHBIX OIBITOB U HCCIEIOBAHMNA BIEPBHIE HAyYHO
000OCHOBaHbl TEXHOJOTMYECKHE PEXKUMBI OCHOBHBIX CTaJHi IepepaboTKu
KOJIOJIOKCMHA, HE YCTYHNAroUIEro IO KadecTBY €ro BUAAM, IOJYYEHHBIM ITyTEM
HUTPUPOBAHUS IEJUTION03bl JIpeBeCHHbl Tomojs. l[lpennokeHo BbIBeACHHE Ha
CTaAuu crabunu3anuu npuMeceil, 3(PQPEeKTUBHOE CHMKEHUE JIMIIKOCTH U
IPOBEJCHUE BapKu B aBTOKJIABE B PACTBOPE a30THOM KHUCIJIOTHI KOHLEHTpALUEN B
0,8-1,5% st mosydeHUs] KaueCTBEHOTO KOJUIOKCHMHA W3 IEJUIIOJIO3bI JIPEBECHUHBI
TOMOJS.

B npoun3BoacTBE HUTPOLEIITION03bI 10 CETOJHSIIHETO AHS B KAYECTBE ChIPbSI
UCIIOJIb30BAJIOCH XJIONKOBAS LEJITI0N03a WK APEBECHAs LEIUII0N03a, KOTOpPhIE
OTJIMYAIOTCS CIIOCOOAMU M3TOTOBJICHUS U B PE3YJIbTaTe 3TOTO CTENEHbIO OUUCTKH,
KOJIMYECTBOM O-LIEJIIIFOJI03bI U CTOMMOCTBIO.

N3ydeHne peakMOHHON CIIOCOOHOCTH IIEJIIH0JIO3bI U3 JAPEBECHUHBI TOMOMS U

CpaBHEHHME €€ C PEaKUMOHHOM CHOCOOHOCTBIO  XJIOMKOBOM  LIEJUTIOJIO3bI
OPOBOAMJIOCH B AHAJIOTMYHBIX YCJIOBHSX, CO CMECBhIO pPEAKIMOHHOW CMECU B
coctaBe: HNOz3-23,72% ; H2SO4— 59,83%; H20 — 15,61%; okcuga a3ora —
0,84%. Monayne HuTpauuum cocrtasimsn  1:40, Temmeparypa HUTpalUuu
BBIJICpXKHMBAJIaCh B Tpeaenax 25-27°C, Tak Kak MPOBEACHUE Tpolecca IpH
temreparype Boiie 27°C He 1eecoo0pa3Ho H3-3a YCKOPCHHUsS THIPOJIHM3ALUU U
OKHCJICHHUS LIEJUTIONIO3bI, BpeMs HUTpauu — 30 MUHYT.

Pesynbrarel nccnenoBanus npuBeeHbl Ha pyuc. 2. M3HauanbHO 3aMeUIEHHOE
NONIOIICHHUE a30Ta LEJUIF0JIO301 IPEBECUHBI TOMONSI CBUAETEIBCTBYIOT O TOM YTO,
B IIEpBbIE 3-5 MUHYT HUTPALIUU CMECh KUCIIOTHI pa3iaraeT )KUpOo-BOCKOBBIH cI0i Ha
NOBEPXHOCTH BOJIOKHA, TOCIIE Yero Au(Qy3usi areHTa HUTpauuu JOCTUTAeT YPOBHS
G dy3nn BOJIOKHA LEJUTHOJIO3bI APEBECUHBI TOMOJS, OYHUILEHOTO OT IPUMECEH.
Hcxons u3 3Toro, peakimonas crocoOHOCTb LIEUTION03bI APEBECUHBI TOOMS HE
yCTyHaeT aHaJOIMYHOM CIIOCOOHOCTH LEJUTIOI03bI XJIOMKA, YTO MOATBEPIKIAETCS
pe3yabTaTaMy HCCIIEOBAHUS KHHETUKH BBIJICJICHUS TEIUIa IPU HUTPALIMH 3TUX
o0pa31oB (puc. 3) ob1Iee KOJIMYECTBO TEIUIA, BBIAECISIEMOTO TPU HUTPALIUH
LEJUTIONIO3BI JIEpEBa TOIOJIS OIMHAKOBOI'O YPOBHS C AHAJIOTMYHBIM OKa3aTeJIeM
LEJITFOJIO3b] XJIOMKA.

OTO CBUAETENBCTBYET O TOM YTO UCIOJIB30BAHHUE LIEJUTFOJIO3bI IPEBECUHBI
TOIOJSI BMECTO LIEJUTOJIO3bI XJIOMKA HE MPUBOAUT K MOBBILIEHUIO TEMIIEPATYPbI
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HUTpaAOKWU, IIPU 3TOM PABHOMCPHOC BBIACICHHC TCILJIA YMCHBIIACT BCPOATHOCTDH
pa3HOX(eHHHHHTpaHHOHHOﬁ cMECHU B p€akKTope u ITOBBIIIIACT YPOBCHL
0e30macHOCTH mponecca.
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Puc. 2. Kunernka HakonjieHust NPHU HUTPUPOBAHUH 1EJIJTIOJI03bI
a30THBIX BblJIeJICHH B KOJUIOKCWINHE, apeBecuHsbl Tonous (1) u
MOJIYy4€eHHOM M3 LEeJJII0JI03bI PeBeCUHbI HeJTI0JI03bI XJI0TKA (2)

TomoJs (1) ¥ e II0/J03bI XJ10nKa (2)

Puc. 3. Kuneruka BblejieHus Temia

[TonyueHHble pe3ynbTaThbl, HA HAIl B3MVISJ, MOXHO MOSICHUTH CIEAYHOUIUM
oOpa3zom. Tak Kak BOJIOKHA IIEJUTIONIO3BI JepeBa TOMOJS 00JadaroT CBOMCTBOM
OBICTPO  BNMTHIBAEMOCTHM  KHUCJIOTAa MPaKTUYECKH cpazy  “IoXoautT” 10
PEAaKIMOHHBIX LEHTPOB LEJUIIOJIO3bl, YTO OMNPEACISIET “NPBITy4yuid’ XapakTep
BBIJICJICHUSI TeIIa B Havyaje HUTpanuu. [lpu wWcnonp30BaHUM JIMHTA IS
STepUPUKAIMN PA3TOKEHUE KYTHUKYJIBl PACTBOPOM HUTPALMU; HUTPALMS KUPO
BOCKOBBIX BEUIECTB, I[IEHTO3aHOB, Ja W CaMOM UEJUIKOJIO3bl  HECKOJIBKO
IPOJOJDKATENIBHEE 110 BPEMEHHM — BBIICJICHHE TEIUIA HMEET PABHOMEPHBIN
XapakTepyu HMEET HECKOJIBKO HHU3KOE€ HAYaJIbHOE 3HAYEHHE B KOJWYECTBEHHOM
IUIaHE.

Takum 06pazom, Ha OCHOBE IKCTIEPUMEHTAIBHBIX UCCIIEOBAHUNA MOYXKHO
IOPUJITH K BBIBOAY O TOM, YTO PEAKIIMOHHAs CIIOCOOHOCTD LIEJUTIOJIO3bI IPEBECUHBI
TOTIOJISE HA OJHOM YPOBHE C TaKOH k€ CIOCOOHOCTHIO LIEIUTIONO3BI XJIOMKA, U
HUTpaLUIO €€ HEOOXOAUMO MPOBOAUTH B PEXKUME, IPUHATOM B ITPOU3BOACTBE
HUTPOLEIUIIONIO3bI U3 LEJUTIONIO3bI XJIOMKA.

B uerBeproii maBe aucceprauun «Co3aeHHe TEXHOJOTHH IOJIyYeHHs!
LEeJJII0JI0O3bI HA OCHOBE PACTEHHMs TONMHAMOYP M OpPHEHTALUA IOJYYEeHHOM
HEJJII0JI03bl HAa TMOJyYeHHe KOMIIO3UIIMOHHBIX MOJMMEPHBIX MAaTEPHAJIOB,
NnmyTeM e¢ XMMH4YeCKOH nepepadoTKW» B IEPBbIC U3YUYEHO BIIMSHUE PA3TUYHBIX
napaMeTpoB Mpolecca NOMyUYeHUs UETI0N03bl U3 CTEOs pacTeHUs] TONUHAMOYp Ha
OCHOBHBIE ITOKa3aTenu €€ KauecTBa, U HAOJIOACHO YBEJIMYEHUE €€ PEaKIMOHHBIX U
ONTHYECKUX CBOMCTB MpU 00pabOTKE pa3IUIHBIMKU OTOCITHBAIOIIUMHU pEarecHTaMu B
xoie mporecca. M3ydyeH MeEXaHu3M IIOJIyYEHHsS Ha OCHOBE HW3TOTOBJICHHOU
LEJUTION03bl  00pa3loB MUCYEH M yNAaKOBOYHOW Oymaru, a Takxe pyodepoua.
HccnenoBanbl M1X 0COOEHHOCTH.

W3BecTHBII Kak 3eMenisHas rpylia TONUHAMOyp B TOCJIEIHUE TOJbI



BbIpaliMBaeTcs B OONBIIMX 00BEMax C LEIbI0 TMOJNY4YEHHs M3 €ro Iuiona
JIEKapCTBEHHOTO Tpernapara MHYJIMH U B HACTofAIlee BpeMs B Hamie PecnyOnuke
pacCHIMPAIOTCS TUITAHTALIMKY TONUHAMOYpa.
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[Tocne ucnonp3oBaHus TIOAOB ToMMHAMOypa cteberb (Haa3eMHas 4acTh) 10
HACTOSIIIIETO BPEMEHU CUUTAETCS OTXOJAOM M NPAKTUYECKH HE HCIOIb3yEeTCs,
CKUTAETCA C OrPOMHBIM BpEIOM JUIsl  OKpyXkawmedl cpenbl. OpHako
pe/BapUTENbHbIE HCCIENOBAaHUSA IMOKa3ald, 4YTO B cTebie TonmuHamOypa
cogepxutcs 10 50% uemntono3sl. [loaToMy pa3paboTka TEXHOIOTHU MOTYyUEHUS U3
pacTeHusi TOMUHAMOYp UEJUTIONO03bI MPUTOAHON IS TMOCTEAYIOMEH XUMUYECKON
nepepabOoTKU SBISIETCS OJJHOM U3 aKTyaJbHbIX MTPOOJIEM COBPEMEHHOMN HayKHU.
HccnenoBan mpoliecc Bapka ctebenedt pacTeHUs TOMMHAMOYJT B pacTBOpE
NaOH pa3nmnuHOM KOHUEHTpPAUMM JUId TOJYYEHUS LEJUIIOJIO3bl, W HW3Y4YEHBI
OCHOBHBIE [IOKAa3aTeJM KadyecTBa MOJYYEHHOW mnpoaykuuu. IlomydeHHbIN
pe3yabTaThl IPUBEICHBI B TabIUIE 2.

Taoauna 2
Bausinne koHuenTpauuu NaOH Ha ocHOBHbIE ITOKa3aTe/ M Ka4yecTBa
EeJLJTI0J103bI
Nel NaO | Tewm T, Brix Brnaxunoct | 3oma, o~ eI CII
H, | pa,’C | wuac o1, b, % % JH0JI03A,
/1 % %
1 10 160 2 15 - - - -
. 15 160 2 20,5 3,0 0,90 87,0 1300
21 20 160 2 42,8 3,0 0,87 90,1 1200
25 160 2 36,9 3,2 0,81 91,2 1040
3 30 160 2 32,2 3,4 0,79 92,4 870
4
5

W3 Tabnumbl ciaemyner, uro npu temreparype 160° C u KOHICHTpaluu
miesioun 10 20 /71, B XoA€ 2 4acoBOTro Mpoliecca Bapku 00pa30BaHUE IEIUTHOIO03EI
HE HAOIIOMAETCs, YTO CBUJIETENBCTBYET O HEXBAaTKE KOJWYECTBA IIEIOYU MJIsI
pPacTBOPEHUS HEIIEJUTIONIO3HBIX BEIIECTB.

[Ipu xonmnentpanuu NaOH 20 r/n HaOnromaetcsi BbIXOJ LIEJUTIOIO03bI Oojiee
43% u e€ BnaxxHocth cocrtanisieT 3,0%, koaudecTBo 306l — 0,87%, KOIHUECTBO
a-nemtono3sl — 90,1%, crenens nonumepuszannu — 1200.

[Tpu yBennueHNM KOHIICHTPAIIUH TIEJI0OYH JI0 25 T/7 BBIXOJ] IEIITION03BI
ymeHbIaercs 10 36,9%, 4To MOKHO OOBSCHUTH YBEIMYEHUEM CKOPOCTH PEAKIINH



TUAPOIN3a MAKPOMOJIEKYII HEIJUT0103b1. [Ipr 3TOM KOTMYECTBO O-IEJUTIOJIO3bI
YMEHBIIIAETCs, CTENEHb MoMMepu3anuu e€ ymensninaetcs 10 1040, B1aKHOCTh
LEJUTIONI03bI YBEIUUUBAETCS 110 3,2 %, YTO CBUJIETEILCTBYET O YACTUYHOM
PACPBIXJIEHUH BEPXHETO CIIOS MOJIEKYISIPHON CTPYKTYPBI LIEJITIOIO03bI.

[ToBermenne konneHTpanuu NaOH cniocoOCTByeT yMEHBIIEHUIO KOJTUYECTBA
3011561 [ToaTOoMy ypoBeHb nemia ymenbiaercs 10 0,81%. Ilocnenyromee
JajbHelIee yBeINUeHUE KOHIICHTPAIIMY IIeJI0UYH MPUBOJIUT K YMEHBIIICHUIO
30JIbHOCTH LIEJLTIONIO3bI, PE3KO YMEHBIIIAETCS CTETIEHb MOJIUMEPU3ALIUU U
KOJINYECTBO Ol-LIEILTIOI03BI.

Ucxons u3 3Toro 1einecoodpa3Ho HE MPEBBINIATh KOHIEHTPALMH 1IeJI0UH
20-25 r/n, Tak npu €€ NPEeBBIIICHUH YBEJIMUUBACTCS PACXO/ IIET0UU U
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YXyALIAI0TCS MOKA3aTen KaYeCTBa MOJy4aeMon HeIuTrono3bl. Mcxons u3
NOJTyYEHHBIX JJAHHBIX ONTUMaIbHBIM MOXXKHO cUMTaTh KOHIeHTpauuio NaOH 20 1/n
npu temreparype 150°C u npogonKUTEeIbHOCTH B 2 yaca BapKH.

[lonyyeHHass TpU ONTUMAJBHBIX YCIOBHUSX PEXKHUME BapKH LEJUIKOI03a
IIPEACTABIAET CBETIO KOPUYHEBYIO Maccy. Ui OCBETIEHMs LBETa IPOBEICH
npolecc OTOeNMBaHus 1eJUTI003bl. [Ipoliecc orGenuBaHus 1EIUTION03bI COCTOUT B
TOM, YTO IIOCJI€ CTaJWH IOJYYEHHUs LIEJUII0JI03bl OCTAaTOK B €€ COCTaBe — JIMHTMH
BBIBOJUTCSA MYTEM OTOEIMBAHMS, TAaKKE METOJ OTOEIMBAaHUS MNPUMEHSIETCS s
noctmwkenus 90-94 % or6enmuBanms wunu  60-70% mony orGenuBanus. Ha
CETOMIHSIIHUN JIeHb CYIIECTBYET HECKOJIBKO CHOCOOOB BBIBEJICHUS JIMTHUHA W3
cocTaBa UEJUIIONO3bl NyTeM oTOenuBaHus. I[lponecc orOenuBaHusl MPUBOIUT K
WU3MEHEHUIO HEKOTOPBIX ONTHUYECKMX CBOWCTB ILEJUIIONO3bl. Ha maHHOM drame
paboThl M3y4yeHO BIHUSHUE IMIpolecca OTOENMBAHUSA TUIOXJIOPUTOM HATpUs U
NEPOKCUAPEAreHTaM1 BOAOPO/Ia HA HEKOTOPHIE MTOKA3aTeNIM KaueCTBa LEIUIIOJIO3bI,

nojrydeHHo# u3 coptoB «Daii3 - bapaka» n «MyBXu3a» pacTeHus TOMUHAMOYp, a
TaKKe LEJUTIOJIO3bI U3 APEBECUHBI TONOMs. M3HauanbHo oTOennBane MpoBOUIOCH
runoxjoputaom HaTpusi (NaOC1) paznuunoii koHueHTpauuu. Tadauna 3
Bausinne konuenrpanuu NaOC] Ha nmoka3are/im Ka4yecTBa LEJJII0JI03bI IPH
0TOCJIMBAHUHU EJIJII0JI03bI, OJYUeHHOH oT copToB «Dajiz-bapaka» u
«MyBbxH32» PAaCTeHUs TONMHAMOYP, a TaKkKe APeBeCHHbI TOIOJIA

Ne | NaOCl1 ITokazarenu kauecTBa IIEIION03E]
U3 copTa u3 copra «Mysb U3 IPEBECUHBI TOTIOMS
«Daiiz-bapaka» JKHU3a»pacTeHUS
pacTeHus TomuHaMOyp TOMMHAMOYP

*5,% | *a,% | *3,% [ *CIT [0, % [ a, |3,% | CII | O0,% | a, |3,% | CII

% %
1 0,5 62 90,7 | 0,86 [ 118 | 60 | 89,8 (0,97 | 100 | 69 |93,0] 1,4 120
0 0 0
2 1,0 74 919 | 0,82 | 101 | 64 |91,1 0,88 | 910 [ 76 [ 93,8 1,0 103




3 1,5 80 92,6 | 0,77 | 910 | 78 ]91,8 0,80 | 820 | 83 ]94,5]0,93]| 910

4 2,0 87 93,0 | 0,71 | 840 | 84 [92,2(0,79| 740 | 89 | 95,0 | 0,89 [ 890

5 2,5 920 93,6 | 0,69 | 800 [ 8 92,8 0,74 | 700 | 92 ]95,2 10,87 | 830

6 3,0 92 94,71 0,62 | 710 | 88 |[93,1 0,68 | 690 | 93 |955]0,78( 780

7 3,5 94 95,2 ] 0,53 | 540 | 92 ]949]0,62 | 480 [ 95 ]958 0,71 | 610

*B — cmenenwv b6enusnvl * 3 — konuuecmaso 3o1a
*a — yenmonoza™ CIT — cmenens nonumepusayuu

B Ttabnuune 3 MOXHO TIpUBEIEHO BIHUSHHE Ipoliecca OTOETUBAHUS
LEJUTIONIO3bI TpU pa3inuHbiX KoHIeHTpanusax NaOCl. Pesynbrarsl HaOmoaeHUS
MOKA3bIBAIOT, C YBEIWYCHHEM KOHIICHTPAllMM OTOETUBAIOIINX PEareHTOB
YBEJIMUMUBAETCS CTETIEHb OCIU3HBI EJITION03bI U BBIXO Oi-1I€JLTIOIO3bI, a
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KOJIMYECTOBO 30JIbl 3HAYUTENIHO COKPAIIAETCA, & CTENEHb OJTUMEpHU3allun
YMEHBIIIAeTCsl.

C yuyeToM BO3HUKHOBEHUS PA3IUYHBIX HETATUBHBIX (DAaKTOPOB IMpHU
orOenuBaHUM MEJUTI003b ¢ momotibio NaOCI1, clioBoM, B IENISIX COXPECHECHHS
MOJIOKUTEIBHBIX KaY€CTB MPHU MOJYUYEHUU U3 OTOCIIEHHOM LEIJUTIONIO03bI pa3InyHOM
OPOAYKIIMM HA TOCIEAYIONIUX CTaausX TpeOyeTcs BbIOOp ONTHUMAaIbHOMN
KOHIIEHTPAllUK OTOEIMBAIOLLEI0 peareHTa Uil KakJ10ro copTa U BUAAa pacTEHUS.

Ha ocHoBe npoBeeHHBIX UCCIETOBAHUS TPU OTOETMBAHUN LEJUTIONO3bI HAa
ocHoBe copta «®Daiiz-bapaka» pacTeHus: TonuHaMOyp B Ka4€CTBE ONTUMAIbHOMN
npussTa 2,5% Hasi, Ipu 0TOETMBAHUH LEUTIONO3bI HA OCHOBE copTa «MyBKu3a»
npussTa 3% Hasl, a Ipu OTOSITMBAHUY LIEJUTIOI03bI HA OCHOBE JIEPEBECHHBI TOIOJIS B
KauyeCcTBE ONTUMaIbHOU npuHsTa 2 % Has koHieHTparus NaOCl.

Jlanee, ¢ 1eJIbl0 MPUTOAHOCTU MOJYYEHHOM IIEJUTIOI03bI TONUHAMOYpa AJis
W3TOTOBJICHUsI OyMarn ©W KapToHa (OTOEJIGHHBIE M HE oOTOejeHble) o0pa3ibl
LEJUTIONO03bl TTaKa3aHa BO3MOXKHOCTh €€ MPUMEHEHHUs B KauecTBe Moiydpadbpukara
JUISl IOJTy4eHus: OyMaru.

B npounssoncteenom otaene npennpuarus OO0 «Hamanran xorosm»
MOJTy4€Ha OMBITHO-NIPOMBINIITIEHHAs TapTus Oymaru B koiaudecTtke 500 kr ¢ 70, 80 u
90 pM* IITOTHOCTH MOBEPXHOCTH HA OCHOBE IEJUTIONO3BI M3 CTEONS pACTEHHS
TonuHaMOyp copt «Daiiz-bapaka». B kauecTBe 0CHOBHBIX MTOKa3aTeei
MEXaHUYECKON TPOYHOCTH UCCIIEOBAHBI ““HAIIPSKEHUE pa3pbiBa’ U “IIMHA
pa3pbiBa’ MpU pa3IMuHOM CTeneHn pasmensieHus: B coorBerctBuu ¢ 'OCT 13525-
1-79 u onpeneneHo COOTBETCTUE UX MOKAa3aTeIeh CTaHIapTaM.

BmecTte ¢ Tem, Ha OCHOBE MOTYIIEIUTIONIO3bI TOMMHAMOypa noiydeH “pyoepoun”. Ha
CETOAHSIIHUN JIeHb PyOepou I — OJIUH U3 IIUPOKO PACTIPOCTPAHEHBIX MaTEPUATIOB



JUIL TOKPBITHUS KPbILI. YI100CTBO B TPAHCIIOPTUPOBKE, CPAaBHUTENIBHO HU3KAs 1IEHA,
IPOCTOTa MOHTa)Ka 00eCTeunBaeT CTAOMIBHOCTD cripoca Ha Hero. [lomyueHHble
pe3ynbTarhl npuBeAeHbl B Ta0n.4. Tabauuna 4
Pe3yabrarsl JINOOPATOPHBIX UCIIBITAHUNA ONBITHON MAPTHH KAPTOHHOIO
MOKPBITHS 1JIsl KPBILI € COAEP/KAHMEM MOy EJIII03bI TONMHAMOYPA

No HaumenoBaHue nmokasareseu 3HadyeHUe TToKa3aTeie

IIo I'OCT B neincTBuT.

1 | Macca, He MeHee CTaHIapTHOU 350 365, 395, 345
BIIQXKHOCTH %, T
2 | JomycTuMO€E OTKIOHEHHUE +26 -
-18

3 | Bmaxknocts, He 6oiee %, 6 16, 20,17,7
4 | BnuraemocTtb, HE MeHee %o, 135 115,113

Ha npennpusitun OO0 «PYBEPOUN/]» I1anckoro paitona Hamanranckoi
00acT U3 MOTYIEIITION03bl TOMMHAMOYpa MOTy4YeHa OMBITHO-ITPOMBIIIIIICHHAS
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MapTHs KAPTOHOTO MaTepHaa Il HOKPBITHS KPHIIbI B KomrdecTe 809m? (350047)
1 Ha ero ocHoBe 51 pyinon (o 15 meTpoB) pyoepousa (tadu 5). Tadauuna 5
Pesyabrarsl JaboparopHbIx ucnbiTaHui pydepouna PKII-350,
M3rOTOBJICHHOM U3 KAPTOHA, MPOU3BEICHOI0 ¢ HCIOJIb30BAHNEM
MOJIYLEJVTIJIO3BI TONHHAMOYypa

Ne | HamMmeHoBaHue mokasareinei 3HaueHue nokasareinei

B HOopM™mE B nenicTBuT.

1 Macca nokpbIBaroIero 800 768, 754, 702
cocraBa /M, MUHUMYM

2 Cuuibl cpbiBa Mpu 28 26; 28; 27,6
HaTSATUBAHUH KT CHJIA,
MHUHHUMYM SHT KaMuaa

3 KapoycTtoituuBocTtb Ha noBepxHoctu o0Opasia He oGHnapyxeHo
B TEYCHUU 2 YaCOB TIPHU HE OJDKHO OBITH IIUIIOK
Temneparype 80°C u

IIPHU3HAKOB CKOJILKCHUSA
IIOKPBIBIOIIETO COCTaBa

4 KoanuectBo 12 11




AOIMMOJIHUTEISI MUHUMYM
12%,

[Tony4yeHHbIN KapTOH JUIst MOKPBITUS Kpbiiibl 1 pydepous PKII-350 ¢ Boimie
YKa3aHHBIMU MTOKa3aTeasiMu cooTBETCTBYIOT TpeOoBaHusiM ['OCT. 5-rmasa
muccepranny — «IloJrydeHne mpocToro M ¢JIoKHOro 3¢pupa Ha OCHOBE
LeJJII0JI03bI ToNMHAMOYpPa U pa3padoTka cocoda “MoHoannapar”
noay4enuss Na-KMILI» nocssinieHa nccieqoBaHUIO 3aBUCUMOCTH Pa3JIMYHbBIX
(akTopoB, B Ipoliecce CUHTe3a 3(PUPOB LEITI0N03bl, HA KAU€CTBEHHBIE [TOKA3aTeIn
II0JIy4aeMOM IIPOAYKIIMM U MOKa3aHa BO3MOKHOCTB NOJIyYEHUS IIUPOKOTO
pPacnpoCTPaHEHHOTO CIOKHOIO0 3(pupa HEeJUTI0I03bl — alETUIILEIUTIONO03bI U3
LEJUTIONI03bI TOMUHAMOYpa.

IIponykiusi, N3roTOBJICHHAS U3 aLlETAaTOB LEJUIFOJIO3bI UMEET XOPOIIHE
MeXaHH4YecKkue cBoiicTBa. CleyeT OTMETUTh, UTO B Y30eKucTaHe (PyHKIMOHUPYET
KpPYIHOE MPEANPUATHE N0 POU3BOACTBY alleTHIILEIUTIONI03b! («Deprana a3ory),
KOTOpBIN B HACTOsIIIIEE BpEMs pabOTaeT Ha UMIIOPTHOM ChIphe. B cBsI3u € 3TUM,
3aMeHa LeJUTI0N03bl, UMIIOPTUPYEMOU U3-3a pyOexka JIJIsl UX MPOU3BOJICTBRA,

MECTBIM CBIPBEM, SBJISIETCSI AKTYaJIbHON MTPOOIEMOA.

ALleTWIIMPOBAaHKE MMPOU3BOAMIOCH METOAOM Maibma. [l moinydeHus: pOBHO
3Tepu(UKALMPOBAHHON MPOAYKIMM M  CKOPOCTH  alETWJIMpOBaHUs Ooee
1esnecocoOpa3Ho Npe/BapUTENbHOE CMayMBaHUE LEUToN03bl. He yBrnaxkHeHHas
LEJUTI0N03a alETUIIN3yeTCsl OYEHb MEIJIEHO, B OOIIEM, B OTIEIBHBIX CIIy4asX He
aueTWINpyeTcst A0 KoHIA. [103TOMy BIIaXHOCTh LIEJITION03bI OKa3bIBAET OOJIBIIOE
BIMSHUE HA CKOPOCTb IIPOLIECCa AaUETUIMpOBaHUsA. YeMm BbllIE BIAXHOCTH
LEJUTIONO03bI, TeM OoJblle €€ BIAXHOCTh, U TEM OBICTpee MPOUCXOAMUT MPOLECC
AlETUIINPOBAHUS.
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*CII — creneHp NOTUMEPU3ALINH.
Puc. 4. KuneTn4eckue KpuBble aleTHIN3AIUM (M) U JeCTPYKIUH (*) HeJII0103bI
NPHU KOJIMYecTBe cepHoe KUcaoThl (0,3% u HayaLHOI TemMmeparype:

1-25°C,2-30C, 3-35°C.

Opnaxko, He 1eIeco00pa3HO UCIMOIb30BATh IS AUETUIMPOBAHNUS LEIJUTHOJIO3bI
C TIOBBIINIEHHON BIAXHOCTHIO. Tak Kak B 3TOM Ciydae 3aMETHO YBEIMYHBACTCS
pacxo YKCYCHOTO aHTHAPH]IA, BCTYHAIOIIETO B PEAKIIMIO C BOJAOM, COAEpKallIecs
B BOJIOKHE. bosee 1enecoobpa3Ho mpeaBapUTEIbHOE CMayMBaHUE IEUTIONO3bI B
JeASTHOM  yKCycHOM kuciote. B pesynbrare Takoil 00pabOTKM CKOPOCTh
AlEeTWIN3AIMY, TPOBOAUMON B OJHUX M TEX K€ YCIOBUSAX yBennuuBaercs B §-10
pa3. KonnuectBo mpumeHseMOi Il IPEIBAPUTEIIBHOTO YBIAXHEHUS LEJUTI0JIO3bI
YKCYCHOM KHCIIOTBl YUYWTBHIBAETCS TMOIKE NpHU J00ABICHUHM alETHIHPYIOIIETO
pacTtBopa.

Ha (puc 4) npuBeneHbl U3MEHEHUS] KHHETHUYECKUX KPUBBIX JACCTPYKUIUU U
alETUJIMPOBAHUS LIEJUIIONO3bl NPU  KoJlnueTrcBe cepHod kuciaotrel 0,3% u
Pa3IMYHON MPOJIOJKUTEIIBHOCTH.

N3yueHue cocTtaBa Tpualerara IeUIH0JI03bl, OJTYYEHHON B Cpeie YKCYCHOM
KHUCJIOTHI TPU TOBBIIMICHHBIX TEMIIEpaTypax, MOKa3bIBAET, YTO B OINpPEAEICHHBIX
MPOMEXKYTKaX HU3MEHEHUs TEMIIEPATypHOTO pPEXMUMa, OKa3bIBAIOT BIUSHHE HaA
KOJINYECTBO U COCTaB HE PACTBOPUMBIX YACTHII.

B xome wuccnenoBaHuid Hapsigy C CEpHOM M XJIOPHOW KHUCJIOTOH OBbLI
omnpoOOBaH U Mepxjopar MarHus. BeiOop mepxiopara MarHusi B KaueCTBE OJHOTO
U3 KOMIIOHEHTOB Karajiu3aropa OOOCHOBAHO WX CEJIEKTUBHBIM XapaKTEpPOM H
MEHBIIENW OrPECCUBOHOCTBIO M0 CPABHEHUIO C XJIOPHOM KUCIIOTOM.

N3-3a Gonbeit 3(pPEeKTUBHOCTHU U JIETKOCTH MOJIYUYEHUS CPEIU MEPXIIOPATOB
IpeoYTEeHNnEe OTAAHO NepXiiopaTy Maruus. JlobaBieHue ero B CEpHYIO U XJIOPHYIO
KHUCJIOTY B J103aX MEHbIIIE, YeM MPUHSITO B MPOLIeccax TEXHOIOTUYECKOTo Mpolecca
MO3BOJISIET MOJIYYUTh KQY€CTBEHHYIO TEXHUYECKYIO alleTUIEIUTION03Y.
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DU3NKO-MEXaHNYECKUE U XUMHYECKHE CBOMCTBA MOJYYEHHBIX TPUALIETATOB
LEJUTION03bI OyAyT aHaJOTUYHBI CBOMCTBAM M3BECTHBIX HaM JPYTHX CTaHJAAPTHBIX
BUJIOB UEJUIIONO3bI (LIEJUTIONO3bl  XJIOMKA, IEJUTI0NI03bl JepeBa), YTO MO3BOJISIET
PEKOMEHJIOBaTh LIEJIIION03Y, MOJIYYEHHYI0 U3 TONMHaMOypa, sl TNOJyYEHHUS
Pa3TUYHBIX BUJOB (PUPOB 1EILTIONO3HI.

B xome mnpoBeneHHBIX UCCIEAOBAaHUN TaKKe HW3YYEHbI BO3MOXKHOCTH



MOJTyYEHHUSI U3 TEJUTION03bI TOMMHAMOypa mpocToro 3¢upa mnemtronossl — Na KMI.
B nensx pacmmpenus accopTuMenTa chipbs i nonydenus Na-KMI namu Obina
UCIIOJIb30BaHA LIEJUTIONIO32 MOJIyYeHHAs! U3 HA3eMHOW 4acTH TONUHaMOypa.
PactBopumslii B Boge KMLI nmony4aercst BO3I€MCTBHS Ha MIEIOUYHYO LEJUTIOJIO3Y
HaTPUMMOHOXJIOPALIETATOM I10 clieayrouien peakuun: Ienn
(OH)n+2mNaOH+CH:CICOONa—Ilenn (OH)n-m
(OCH:COONa)m+mNaCI+2mH20

Jinis  cuntesupoBanus KMIl  ucnonb3oBan — oOpasen;  LEJUTIONIO3bI,
MOJTyYCHHBIH W3 TOMMHAMOypa CO CIEIYIONIMMHU Ka4eCTBEHHBIMHU IMOKa3aTeIIsIMU:
crenenb nonumepuzanuu (CII) -1100, Bnaxuocts - 4.7%, o —1emnonosa - 95.7%,
nenen -1,2%.

1-crenens nonumepuzanuu (CII);
2-KOJIM4ecTBO 0CHOBHOTO BeniecTa (AB), %;
3-crenens 3amernienuii (C3), v.
Puc. 5. Biausinue npoiecca 103peBaHusi 10 KOHIHIIUH HA MOKA3aTeIH
kauecTtBa KMII,.

Kaxk n3BectHo, npouecc npousBoactsa KMII cocTout n3 HeCKOIbKHUX
CTaJIM: IIEJIOYHAS MEepCEPU3ALMS, AIKUIIU3ALUs], TO3PEBAHUE, 4 TAKKE CYIIIKA.
KMLI, nony4yeHHas Ha OCHOBE BBIIIE€ NEPEUNCIECHHBIX CTaAui, HA BCEM
TEXHOJIOTUYECKOM ITyTH MPETEPIEBAET PA3TUYHBIE TECTPYKTUBHBIE BO3/ICUCTBUS,
YTO NPUBOAUT K MEXAaHUYECKUM, TEPMUUYECKHUM, & TAKKE XUMUYECKUM
paspyueHueM. B 3ToM citydae CpbIBbI 3JIEMEHTAPHBIX 3BEHBEB B LEIIH
MaKpOMOJIEKYJI BOJIOKHA OKa3bIBAIOT OTPULIATEILHOE BO3/IEMCTBUE HA MTOKA3ATENH
kauecTBa KMII.
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Ha pHuc. 5 BHUIHO, YTO ITOBBIICHUC TCMIICPATYPHI IIpOLCCCa JO3PCBAHUA (,HOBeJIeHI/IH
a0 KOHI[I/II_[I/II/I) OKa3bIBACT CCPHLE3HOC BO3I[CI>1CTBHC Ha I1oKa3aTcJIi Ka4yCCTBa
HOquaeMOﬁ MpOAYKIUN: CHUKACTCA CTCIICHD IMOJIMMCPU3AINH U BA3KOCTD,
ITOBBIIIACTC CTCIICHD 33M€HI€HHI>1 H KOJIMYCCTBO OCHOBHOI'O BCIICCTBA.



[Tokazarenu kauectBa KMLI, noiay4yeHHO# U3 HEUTI03bl TONUHAMOYpa, ObLIN
CpaBHEHBI C TTOKa3aTeIsiMU 00pa3IoB, MOJYUYEHHBIX B PE3YJIbTaTe UCCIIECIOBAHUMN 13
JPYTUX BUJIOB CHIPbS — IEJUTION03bI XJIOMKA U LEJUTIONO3bI IEPEBA, a TAKKE
00pa3oB UMEIOIIUXCS B Tpou3BoACTBE (Tabnuia 6). Tadauma 6
Pe3yabTarsl cpaBHeHHUs MOKa3aTesel noay4eHHbIx oopasnos KMI
¢ PU3UKO-XUMHYECKMMHU MOKA3aTeJIMU NPOMBIILJICHHON MapKH,
npou3Boaumoii mo Tsh - 88.2 — 12-2005

Ne TToxa3zarenu O6pazuer: KMI
u3 u3 u3 TV
LEIIION03 LEJUIIOIO3E] LEJUTIOIO3E] 88.2-
Bl nepeBa XJIOIIKA 12
TOIIMHAM TOIIOMS 2005
Oypa L.
1 CreneHb 640 760 930 500
nonumepuzaruu (CIT)
2 | CreneHns 3aMelIeHUS 0,83 0,82 0,84 0,8-1,0
1o
KapOOKCUMETHIILHBIM
rpynmnam (y)
3 KomnuecTtBo 52 51 53 50
OCHOBHOTO

BerecTna, %

4 | JIunkoctsb 2% HOTO 128,0 135,0 140,0 100
BOJIHOTO pacTBopa, cll3

5 | PactBopumocTs B Bozie, % 98,2 98,4 98.8 97

6 | pH cpenpt 8,1 7,9 7,8 8-12

N3 tabmumet 6 BugHO, yto KMILI, momy4yeHHast U3 1EJUTI0I03b TOMUHAMOYpa
110 CBOMM I10Ka3aTelisIM KayecTBa MpakTtuuecku He yctynaet KMII, mony4yeHHoun u3
JIPYTUX BHUJOB CBIPbS, U COOTBETCTBYeT TpeOoBaHusAM Tsh u ee MOXHO
UCIIOJIb30BaTh B PA3IMYHBIX cepax HAPOTHOTO XO3SIMCTRA.

Ha npakrtrke cyniectByeT HECKOIBKO METOAO0B IpousBoacTBa KMII,
KOTOpBIE pa3padOTaHbl HA OCHOBE MCCIICOBAHHM BBICOKOM CTETIEHU
MOJIMMEPU3ALINH, BEICOKON CTETIEHU 3aMEILICHUS, a TAK)KE UCCIIEI0BAHUM,
OPUEHTHUPOBAHHBIX HA MOJIOKUTENBHBIE PE3YNBTAThI MPOAYKTA. [IpoBeaeHbI
Hay4HbIE UCCIEAOBAHMUS 110 NOIYUYEHUIO, IS PA3JIMYHBIX OTPACIIe HAPOIHOTO
X0351UCTBa, HECKOJIbKUX Mapok KMII u3 neiwitono3sl Ha ocHOBE copToB «Daii3
Bapaka» n «My®bxu3a» pacTeHUsI TOMMUHAMOYP, a TAKKE BOJIOKOHHBIX OTXO/I0B
TEKCTUIIbHOM MPOMBILUIEHHOCTH 110 HOBOMY, 00Jiee JOCTYITHOMY CITOCO0Y MX
MTOJIYYarOT COITIACHO TEXHOJOTUYECKON CXEMBI TPUBEACHHONW HUXKE.
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CornacHo TEXHOJIOTHYECKOU cxeme (puc. 6), LeNI0n103a Mo TpaHC NOPTEPHON
JIEHTE MOCTYHaeT B ammapar il MEepCcepu3alru. 3/1eCh LEJUII0I03a MOABEPraeTcs
Mepcepu3alui ¢ MOMOIIBIO pacTBOpa ILIEJIO0YH, MOCJIE YETo ILIET0YHas LEUI0I03a
IPOXOJIUT CTAJUIO TPECCOBKU B ONPENIETICHHOM CTENEHH,
CMSITYAETCS M pa3phIBACTCSl.

l-ponranr;  2-TpaHcnopTep-nmuTarenab;  3-Mepcepusarop;  4-punerp;  5-eMKOCTH,
MpenHa3HaueHas Mg OOecCIleueHus IIeIoYrM B HeoOXOJUMOM KOJIHuYecTBe;  6-MaccaHacoc;
7-u3MepUTeIb JaBICHUS; 8-TIpecc, MpeIHa3HAYEHHBIN JUIsl CoKaTusl; 9- arnmapar, pa3MebuarolInii
HIeJIOUHYIO 1euTtono3y; 10-mpucnocobienne 1 OXIaKISHUS ET0UHYIO
IEeJUTION03Y; 11-eMKoCTh /Ut cOopa IMeIoYHy o HeuTo03y; 12-no3atop; 13- HakonuTeNb
NaMXVK; 14-nozarop NaMXVYK; 15-anmmapar qis cmemmBanus NaMXCK ¢ menodnoi
KHUCIIO0TOM; 16-peaktop ans noseaenus no kouauuuun KMLI; 17-peakrop nns nogaun KMII;
18-ycrpoiictBo mns cymky; 19-senTriarop; 20-1ukioH; 21-menpHuna; 22- arperar ynakoBKU
NaMXVK —Harpuii MOHOXJIOPDYKCYCHOM KHUCIJIOTHI.

Puc. 6. [IpyHunnuajabHas TexHoJornyeckas cxema noayuyenuss KMIL.

OO0pa3zoBaHHas AJKWILIEIUTION034, T.€. IIEeT0YHas EUTI0NI03a OXIaKIaeTCs U
pasmenaercs B annapar Beprepa-Ilneiinepepa, riae npoucxoauT mpouece
KapOOKCUMETHIIMPOBAHUSI IIEIOUHON 1EILTI0I03bI MOHOXJIOPAIIETaTOM HaTpPHS.
JlaHHas peakuusi Ha3bIBACTCS AJKAIN3AUEH.

KapOokcumeTunupoBanue mpoaoikKaeTcsi B TCUEHUH HEKOTOPOTO BPEMEHHU.
[Tocne 3TOro noynpoAyKT MEPEBOAUTCS B PEAKTOP AO3PEBAHUS, I1I€ B PE3YJIBTATE
sK30TepMuuecKux peakiuiit KML] noxoaut 10 KOHAUIUY.

[Ipouecc nmonyuyennss KMI] 3akanunBaeTcst 10CTaBKOM TOTOBOM MPOAYKIIUH Ha

CKJIaJ] OCJIE TOTO, KAK OHA MPOXOAUT YEPE3 arperar Jyisl CyIIKH U MeTbHUIy. B
pe3ysbTare uccleqoBaHui pa3padoTaH ynpouieHHbIH Metoa nonyuenus: KMII.



CornacHo 3TOM TEXHOJIOTUH LEJUTI0I03a TOCTYNAeT HEMOCPEACTBEHHO B
MOHoOamnmapar. 37ech 1eJII0I03a 00padaThIBaeTCsl paCTBOPOM IIICJIOUH B
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HEOOXOAMMOM MPOMOPIIMU U MOABEPTaCTCS MEpCepr3alluu, adKkalu3anus u
OXJIAXKJICHUE AJIKAIM30BAHHOM LIEJUTIOJIO3bI OCYIIECTBIIAETCSA MOCIEA0BATENBHO.
OG6pa30oBaHHBIN MOTYPOAYKT JIOBOAUTCS O KOHIUIIUH (JI03PEBAET), CYIIIHCS,
M3MEIBMAETCA B MEJITHUIIE, U OTIPABIIACTCA B CKJIaJl TOTOBOUW MPOIYKIIUU.
OTaenbHO BBIACIEHHAS YaCTh MPUBEACHHOW BBIIIE CXEMbI BXOAUT B YIIPOILICHHBIN
TEXHOJIOTHYECKUH npouecc npousBoactsa KMLI, n pekoHCTpyKLHiO B
COOTBETCTBUM C HUM MO>KHO IOCJIEIOBATEILHO TPOBOJAUTH Ha CAaMOM TMPEANPUSITHH.
Tabauua7
Bo3sjaeiicTBue TeMIeparypbl Ipoecca Mepcepu3anuu Ha CTeNeHb
noJiuMepu3anuu oopa3uos ues1s03bl 1 KMILL Ha ux ocHoBe (B TeUeHHH

20 MUHYT)
No [TepBuuHbIi Temneparypa YpoBeHb YpoBeHb
YPOBEHB mepcepusanuu, +°C MOJINMEpU3aIuU MOJINMEpHU3aI]
MOJIMMEPHU3ALAN AJKAJIBHOMN nu KMI
L[EJUTIOII03bI LEJUTEOJIO3bI

[enmronoza, monydyenHas u3 copra «Daitz-bapaka» pactenus
tonuHamOyp u KMII Ha e€ ocHOBe

1 950 10 900 700
2 950 15 850 600
3 950 20 750 550
4 950 25 500 350
5 950 30 350 220

Lemmtonosa, momydeHHas u3 copra « MybxKH3a» pacTeHHUS TOITMHAMOYP
n KMII Ha e€ ocHoBe

1 900 10 860 650

2 900 15 780 580

3 900 20 670 500

4 900 25 430 320

5 900 30 320 200
Lemwtronosa, nomy4yeHHas U3 "BOTII u KMII Ha & ocHOBe

1 850 10 820 750




2 850 15 790 650

3 850 20 710 580
4 850 25 650 520
5 850 30 580 450

*
BOTII-B0oIOKHUMTBI OTXO/10B TEKCTHIIBHOTO ITPOMBIIIJIEHHOCTH
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Kak wu3BecTHO, Mepcepuzanusi 0OpH HU3KOM TeMIeparype OKa3bIBaeT
NOJIOKUTEIBHOE BO3JIEHCTBHE HA CTENEHb MOJIMMEPHU3ALMU LIEJIIION03bl U HAa BCE
nokazarenu kadectsa KMII, nmomyyaemoit Ha €€ 0CHOBe.

HccenenoBaHo BIHMSIHME TEMIIEpATyphl B MEPUOJ MEPCEPU3ALMM B IIPOLIECCE
nonyyenuss KMI[ Ha crTeneHp nNONMMMEPHU3alMM  LEJUTIONO03bI, PE3YJBTAThI
UCCIIeIOBAaHUS IPUBEACHBI B TAOIULIE 7.

B pesynbrare BbllI€ ONUCAHHBIX HCCIEAOBAHMA MPEUIOKEHA HOBas
TEXHOJIOTUSI U PEKOMEHI0BaHbl HECTaHAAPTHBIE 000pPYAOBaHUS i MMPOU3BOACTBA
KMII. CormnacHo uM OCHOBHBIE TMpPOIECCH MPOU3BOACTBA, a WMEHHHO
Mepcepu3anus, ajkajdu3alus, J03pEBaHHE MPOU3ZBOAUTCS TOJBKO HA €IMHOM
obopynoBanuu, noa HanmeHoBanueMm “MOHOATITIAPAT.

N3 TexHONmornyeckoil cxemsl BUAHO (puc.7), mpouecc noxyyeHuss KMI]
3€METHO YIPOIIEH, OCHOBHBIE MTPOLIECCHI MPOUCXOAAT B 000pyA0BaHUN
«MOHOATIITAPAT» (5). Ominune cmecuTeneil 1TaHHOro o00pyI0BaHus OT APYTHUX
€ro BUJOB B TOM, YTO €r0 BHYTPEHHSI KOHCTPYKLHS YCIOXKHEHA, YTO, B CBOIO
o4epenib, 00eCcreunBaeT BHICOKYIO IPOU3BOIUTENBHOCTD U BBICOKHE TIOKA3aTeIH
KayecTBa MPOU3BOAMMONM B HEM npoaykuuu (10).



l-eMKOCTH [IJ1s1 TOATOTOBKH ILIE€JIOUH; 2-BEHTHIIb; 3- 103aTOp; 4-HACOC; S-CMECUTEIb IS
nony4yenuss KML] o metony «MoHoamnmnapary, T.e. nmpudop « MoHoanmapary; 6,7-eMKOCTH
JUTSl TIOATOTOBKH ToiTypabpukara; 8- cymuiabpHas kamepa; 9-menpHuIa; 10-ymakoBka.

Puc. 7. IlppHunu-aJdpHas TeXHoaornueckas cxema noaydenuss KMIL no merony
«Monoanmapar»

B Tabnuie 8 npuBoasaTcs Gpuznko-xumuueckue nokasarenu odpasnos KMII,

MOJIYYCHHBIX TI0 TPAJAUIIMOHHOM, JAEHUCTBYIOIIECH CETOAHS TEXHOJOTUM M METOJIOM
«MOHOAIIITAPAT».
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Tadauua 8
du3zuko-xuMn4ueckne nokasareau oopasnos KMII, mosryyeHHbIX 110
TpaguIuoOHHOI TexHoaoruu u MmetoaoMm « MOHOAIIIIAPAT)
O6pa [Tokazarenu KMI]
3ell
KML[ | Bmaxnoc Crenenn Komnuecr Junamu Pacteopu | pH | CII
Tb, % 3aMeIIeHU BO qec Kas MOCTbH B
P B OCHOBHOM BSI3KOCTH Bojie, %o
KapOOKCHUIT MPOAYKIHU 2% HoTO
b HBIX u, % BOJIHOTO
rpynmnax pacTBopa,
MIlac
KMII Ha ocHOBe copra «®Paii3-bapakay pacTeHus TormuHaMOyp
1* 42012 98,2 1




2% 600 11 98,8
KMI] na ocHOBe copTa « Mybku3a» pacTeHUs TOMUHAMOYD
1* 360 11 98,3
2* 5509 98,2
*KMI] Ha ocaoBe BOTII
1* 500 11 98,4 1
2% 650 9 98,8

1* - ®usnko-xumuueckue mokaszarear KMII, moinydeHHOM 10 TpaauiMOHHOM TEXHOIOIHH.
2* - dusuko-xumueckue nokaszarean KMLI, nonydentoit no merony « MOHOATIITAPAT.
3% BOTII - BOIOKOHHBIE OTXO/1bI TEKCTUIIbHBIX MPEATNPUATHI.

CornacHO AaHHBIM, MEXAY (DU3UKO-XUMUYECKUMHU TOKa3aTessiMu 00pasIioB
KMII, nmonydeHHbIX MO TPaAULIMOHHOW, AEUCTBYIOLIECH CETOJHSI TEXHOJOIMU U U
metonoM «MOHOAIIITAPAT» mmeercs Gomnbiias pasHuia. Kak ObUIO OTMEUEHO
BbIIIIE, MPUUUHON TOMY — npeumytiectBa meroaa «MOHOAIITIAPAT», T.e.
YCIIO)KHEHOCTh €r0 BHETPEHHEW KOHCTPYKIHH, 00ECTeYEeHHOCTh ONEPATUBHOCTU
CTaJIMii, COOTBETCTBYIOUIEH Kaxaomy mporneccy npu noinydyennn KMII, pe3koe
cokpaiieHre (akToB IECTPYKIIMHU, BBHICOKAs MPOW3BOMUTEIbHAS MOITHOCTh. JTH
dakropbl mo3BoNWAM Tnpou3BoaAuTh KMI pasnuuHbIX Mapok s pa3iHYHbIX
OTpaciiell HAPOJHOTO XO35KCTBA.

Hwuxe npuBoauTCS NpUHIMINATBHAS TEXHOJIOTHYECKAs CXEMa MOTYYeHHUS
KOMIO3UIIUOHHBIX MOJMMEPHBIX MaTepHUaioB HA OCHOBE MECTHOTO CHITIbS.
CornacHo cxeme (puc.8) coipbe (1) (conmoma, crebens TomrHaAMOypa, BTOPHUUYHBIC
POAYKTHI APEBECUHBI TOMOJS, JIMHT U JAP.) MPOXOIAT U3 MEJIbHUIIBI (2) B BApOUHBIN
kotel (4). 3neck mpou3BoAUTCA Bapka B pactBope (3). [lonmydyennas nemtono3a
IPOMBIBAETCS C IOMOIIBIO HEHTPUGYTH (5) mepeBoAUTCS B MOHoammapar (8) s
noirydenus KMLI, rie nemnronos3a obpabaTeiBacTCs B pacTBOpOM Inesiouu (9) u
MoHoxJopaiieraroM HaTpus (10), momydadpukar gororaBnusaercs (11), cymmurcs
(12) nocne, uzmenwvuaercst B MenbHuile (13) u npeBpaiaercsi B roTOBYIO
npoaykuuio (14).
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1-ponrasr, 2-MenpHbILA, 3-COCY AJIS IIE0UYH, 4-KOTeJ AJIs BapKH LEJIH0JIO3bI, S-
neHTepudyra, 6- cocys st COOPKH 0CaJKOB MIET0UYH, 7- COCy cOOpa TUTHUHA, 8- MOHOAITapar,
9-c6opuuk menoun, 10-mabop HaTpuiiMoHOXIIOpanerara, 11-cocyn no3peBanus, 12-cymmibHbINR
arperar, 13-menpHuna, 14-rotosas npoaykuus, 15-cknan.

Puc. 8. [IpyHIunuanbHas TeXHOJOrH4ecKasi cxeMa NnoJay4eHHusi KOMIO3UIIMOHHBIX
NMOJTUMEPHBIX M3/1eJIUI HA 0CHOBE MECTHOIO ChIPbS.

Hogse3na (HoBenIcTBO) pazapabOTaHHON TEXHOJIIOTHH 3aKIIOYAETCS B TOM,
YTO MO HEW MOXKHO MOJYYHUTh IEJUTIOI03Y U KOMIIO3UIIMOHHBIE TOJIUMEPHbBIE
MaTepualbl ¢ 3aIaHHBIMU TTOKA3aTEISIMU KaueCTBa ITyTeM KOPPEKIIUU Pa3TUIHBIX
napaMeTpoB MPHU BO3ACUCTBUM Ha LIEJUTIOI030COAEPKAIIEE ChIPhE.
BbIBO/IbI

1. [Tonyyena 1eIH0103a MPUTOAHAS 1711 XUMUYECKOU MepepadOTKU U3 JPEBECUHBI
Toroist CpenHe-A3MaTCKOro pernoHa HaTPOHHBIM crtocoboM. M3ydeHo BiausiHue
Pa3IMYHBIX MapaMeTPOB (MPOAOTKUTEILHOCTD, KOHIIEHTpAIIUsI, TeMIeparypa) Ha
IpOoLIECC MOMYUYEHUS LEIUTION03bI, BHIXO/ LEUTIONIO3bI U €€ (PU3NKO-XUMUYECKHE
CBOICTBA U NMPEIJIOKEHBI ONTUMAIBHBIE YCIOBHUS MpoIecca.

2. llonmydeHa uemI0Oa03a MNPUTOAHAS M XUMHUYECKOM NepepadOTKH U3

HA36MHOM YacTH pacTeHUs TOMUHAMOYpP HATPOHHBIM CHOCOOOM M H3Y4YEHO

BJIMSIHME Ha MPOLIECC PA3IMYHBIX TEXHOJIOTHYECKUX MapaMeTpoB. [lokazano, 4to B

ctebne pacrenus TonuuaMOyp copepkutcs 40-45% 1eNToI035bI.

3. [Tpu nomomm coBpemeHHbIX MeTon10B (MK-cnekrpockonusi, peHTrenorpadus,
AIIEKTPOMUKPOCKOIIHSI, SJIEMEHTAPHBIN aHATU3 U JIp.) aHAIW3UPOBAHbI PU3UYECKUE,
XUMUYECKUE CBOMCTBA, & TAKKE CTPYKTYPHOE CTPOEHUE LEIJUTIOI03bI OTYYEHOU U3
JIPEBECUHBI TOTIOJISI ¥ CTEOIeN pacTeHuUsI
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tonmmHaMOyp. [TokazaHo, 4To mokazaTeny Ka4yecTBa MOTYyUYECHHOM IIEJUTI0I03bI HE
OTJIIMYAIOTCS OT CBOMCTB APEBECHOM LIEIUTIOIO3HI.

4. Ha ocHOBE 11€JUTFOJIO3BI, TTOTYUY€HHON W3 IPEBECHHBI TOIOJS U CTEOIeH
pacTeHus TONMUHAMOYP, MOTYUYEHBI €€ CIIOKHBIC U MTPOCThIE IPUPHI —
kapOokcumetuieonao3a (KMILI), autpo- u aneraruesiono3a. [Iposeas ananus
CBOMCTB MOJYYEHHBIX A()UPOB MPHU MTOMOIIU COBPEMEHHBIX METOIOB aHAIN3a,
MOKa3aHO, YTO UX CBOMCTBA HE OTIUYAIOTCS OT CBOMCTB 3(PUPOB MOJTYUEHHBIX U3
TPAJUILIMOHHOTO CHIPbSI.

5. OmnpeneneHa BO3MOXKHOCTh MOTy4YeHUs1 OyMaru B J1a0OpPaTOpHbBIX YCIOBUSIX
Ha OCHOBE IIEJUTIONO3bl MOJYYEHHON M3 APEBECHUHBI TOMOJS U CTEONel pacTeHUs
TOMMMHAMOYP, TIPEITIOAKEHBI TEXHOJIOTHU X MPOU3BOJICTBA.

6. Pa3zpaboTanHbie TEXHOJOTUHU TMONYYCHHS IEJUTIONO03bI U OyMaru BHEAPEHBI
B TIPOM3BOJICTBO Ha COBMECTHOM Y30ekcko-Kuraiickom mpeanpustuud ‘Yiayr
Kaxon bapaka” u OOO “Hamanran koro3u’.

7. B OO0 “PyGepoun” BHEAPEHO B IPOU3BOACTBO U3TOTOBJICHUE pyOepounaa
HAa OCHOBE MONyLeono3bl. [loka3zaHo COOTBETCTBHME IOKa3areiaell KauyecTBa
npousBeieHHoro pyoepouaa tpedoBanusim ['OCT.

8. Pazpaboran HOBbII MeToa “Monoanmnapar” npousBoactsa KMIL Ha ocHose
L[EJUTIOJIO3BI MOTYUYEHHOU U3 MECTHOTO ChIPhsl PACTEHUSI TOMMMHAMOYP U BHEJPEH B
npousBoacTBO Ha OO0 “Kapbonam™, pacnonoxkeHHoM B I. Hamanran. Ilokaszana
BbICOKas 2eKTOBHOCTH Tpeiaraemoro crocoba nomyuenns KML] mo cpaBHeHHIO
C CYIIECTBYIOLIUM.
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INTRODUCTION (abstract of the thesis for a doctor's degree)

Actuality and demand of the dissertation theme. Manufacture of cellulose
products in the world has increased by 10 %, and requirement for it by 11 %. At the
same time, the requirement on the composition of polymeric materials on the basis
of cellulose, paper and paper products has increased by 7 %, and their export by
16,3 %. In particular, export of writing and toilet paper has increased from 11,720
thousand tons” to 32,260 thousand tons’. Large producers are the USA, Brazil,
Japan, Finland and Russia'.

In view of the fact that the requirement of our Republic for cellulose, its



ethers and esters, paper and paper products, and also composite materials on their
basis is growing up day by day, due to the organisation of scientific researches at
high level and wide provisions spent on maintenance of home market with
qualitative cellulose and its products, in this sphere the big results have been
attained. For expansion of stocks of cellulose and its ethers except cotton lint, there
are other aspects annual and perennial plants, fibre waste of the various industrial
factories. These cellulose-containing plants such as stem of plant topinambour,
poplar, wheat straw, rice straw. The main characteristic of these is high quality
ratings of cellulose and composition polymeric materials on their basis with high
molecular weight at their synthesis.

For today in the world, synthesis of new derivatives and cellulose products,
and creation on their basis of high-qality ethers of cellulose and composite
materials is one of the burning problem. Important scientific researches in the field
of studying of processes directed on decrease in agency of destructive factors in the
course of cellulose reception, studying of parameters influencing these processes,
creation of nano compositions, creation of production engineering on obtaining
writing papers resistant to moisture and organic solvents, obtaining cellulose which
1s important raw material for chemical processing, and also obtaining
carboxymethyl cellulose (Na-CMC), nitrocellulose (collodion) on its basis have
been carried out.

This dissertation research research is to a certain extent the tasks, provided in
resolution of the President of the Republic Uzbekistan number 1442 on December
15, 2010 "About priority of the development of industry of the Republic of
Uzbekistan" and number 1072 on March 12, 2009 "About the program of the
measures on realization the major project on the modernization, technical and
technological re-equipment of manufacturing", as well as in other normative legal
documents accepted in this sphere.

Accordance of research with major priority areas of Science and
Technology of the Republic of Uzbekistan. This research has been performed
according to the priority direction of the development science and production
engineering VII. «Chemical technologies and nanotechnology».

Customstat.ru/reports/import cellulose. Php? Gelid=CNSZ4uXpk wCFWL2 cgod4 rwM2g.
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Overview of the international scientific researches on the dissertation
theme®. Research aimed on chemical processing of various plants and producing
pulp suitable for paper production are carried out in the leading research centers
and higher educational institutions of the world, in particular in STFI Institute
(Stockholm, Sweden), Madrid Technical University (Spain), Hamburg University
(Germany), Tvendensky University (Netherlands), Dresden Technical University
(Germany), Berlin Technical University (Germany), Moscow State University
(Russia).



As a result of the researches, conducted in the world, on obtaining composite
polymeric materials achived a number of scientific results, including: the new
technology of improvement of cellulose quality (Codra Cell, Sweden) has been
introduced; technology of transformation of cellulose from the difficult period of
synthesis on the simplified stage (Stockholm, Sweden) has been developed;
optimum parametres have been created at obtaining cellulose from various woods
and annual plants (Dresden, Germany); introduced into manufacture soda process
of obtaining cellulose from wheat straw with cooking in 3 % of alkali solution
(NaOH) at a temperature of 150°C (French Pulp paper research, France).

Scientific researches are being carried out worldwide in the field of
obtaining composition polymeric materials on the basis of cellulose, in particular in
following priority directions: an intensification of manufacture systems for several
times; process management with high precision due to preliminary determination
of the factors that influence during the synthesis of products; obtaining cellulose
with high molecular weight and its derivatives under the influence of various
parameters; modernization of system by correction of various parameters and
factors.

Degree of the problem study. Researches in the field of the synthesis
conditions inherent in chemical conversion of cellulose, i.e. obtaining natural
polymers by sulphidic, sulphatic, natron methods and their properties; the chemical
processes connected with the modification of various organic substances,
elementary rings as a part of macromolecules; decomposition of compounds with
lignin structure as a part of a fibre; various fillers as a part of paper weight, resistant
to against mechanical conversion and their properties have been carried out and
developed by H.U.Usmonov, T.M.Mirkomilov, T.J. Toshpulatov,
G.R.Rahmonberdiev, R.S.Sajfutdinov, G.V.Nikonovich, K.H.Rozikov,
A.A.Sarimsokov, S.M.Mirkomilov and others.

The researches devoted to obtaining cellulose from annual and perennial
plants and products on its basis, in particular, ethers (methylcellulose,
ethylcellulose, oxy propyl methylcellulose, oxy propylethylcellulose,
carboxymethyl cellulose and etc.) and esters (acetate cellulose, nitrocellulose and
etc.), and also researches on the high quality indicators of paper and paper products,
their physical and chemical and optical properties have been conducted by foreign

’Review of foreign scientific researches by the theme of dissertation was made on the base:
http://www.samjackson.com/ moisture products; http://www.bajajngp. com/humidifier.html; http://www.busa.com.
br/Assistencia-Tecnica#;https://www. acronymfinder.com, Journal of Cotton Science 4/2015. The USA. The Cotton
Foundation.Journal of Textile Science & Engineering. 3/2014 .TheUSAand other issues.
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scientists Hernadi Alex, Fejes Ferenc, Kovcs J, Raba, Ruszhali, Annus S, Helmy
Samja A, Atchison L.E, Jimentz L, Waston P.A spent., Bacho P.A, Hernadi Alex,
Fejes Ferenc, Bhushan Mazumber Bibhati, Ohtani Yoshito, SameShima Kazuhiko,
Thomas Heinze.Nikitin N.I, Bytensky V,J, Kuznetsova E.L, Petropavlosky G.A.,
Rogovin Z.A, Klenkova N.I, Shorigina N.N, Shirokov E. P, Nemcova G. P, Krjajev
V. N, Kozlov M. P, Fljate D.M, Obolensky A.V, Elnitsky 3.I1, Leonovich A.A,



Mironov Yu, Golubev V.N, Volkova I.V., KH.N.Kumalanov and others brought in
the contribution to studying of processes of obtaining from foliate and coniferous
woods, annual plants of cellulose and its ethers, adequacy to chemical conversion,
and also aspects of paper with high mechanical, physical and optical properties.

Creation of the obtaining technology of cellulose from local raw materials,
such as wood of a poplar, a wheat straw, topinambour plants, adequacy for
chemical conversion and producing paper and paper products and putting the
technology into operation has a great importance.

Connection of the dissertation theme with research works of higher
educational institution where the dissertation is being carried out.
Dissertational research has been executed within the scope of designs of the plot of
research works of Tashkent chemical-technological institute and the state unitary
factory “Fan va Tarakkiyot” under the Tashkent state technical university on the
themes ITD 2-19. «Creation of obtaining technology of carboxymethyl cellulose
(CMC) resistant to the thermochemical decomposition and setting into manufacture
on an industrial basis» (2009-2010 yy.), the economic contract with chemicals plant
of "KARBONAM" LLC Namangan Nel6/11 (15.06.2011.), YoA 12-03
«Application of the technology of obtaining cellulose, adequacy to chemical
conversion, from annual and perennial plants and on the basis of fibrous waste of
the industrial factoriesy (2012-2014yy.), OT-IK-2013-9. «Development and
manufacturing application of the innovation technology of obtaining qualitative
paper and cellulose adequacy to chemical conversion on the basis of sorts of
"Fayz-Baraka" and "Mujiza" of topinambour planty (2013-2014yy.),
[0T-2015-7-18 «Obtaining and manufacturing application of cellulose of various
brands adequacy for chemical conversion on the basis of the waste of
cotton-cleaning industry (lint, burn-off loss, uluk, cyclone lint)»(2015-2016yy.)
within the limits of themes of practical projects.

Research objective is to develop the technology of obtaining composite
polymeric materials, adequacy for chemical conversion on the bases of cellulose
containing raw materials.

Tasks of research:

to develop the technology of obtaining cellulose adequacy to chemical
conversion from poplar wood;
studying the possibility of obtaining a cellulose ester — nitrocellulose (collodion),
from poplar based cellulose, the influence of various parameters of reactionary
medium on productivity, physical and chemical and mechanical properties of the
obtained cellulose and its ethers;
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obtaining cellulose with high reactive capacities from stalk of sorts "Fayz
Baraka" and "Mujiza" of topinambour plant under the influence of various
parameters;
Obtaining carboxymethyl celluloses (CMC) possessing high purity for
pharmaceutics and food-processing industry on the basis of topinambour cellulose;



obtaining, on the basis of fiber waste textile mills, pulp suitable for chemical
processing and composite polymeric materials on its basis;

obtaining some brands of technical carboxymethyl cellulose for use in
various spheres;

creation of the innovation production technology of several brands of CMC
by the method "Monoapparatus";

creation of production technology of writing paper on the basis of
topinambour cellulose.

Subject of research - a poplar wood and waste from its machining,
topinambour plant stalk, a fibrous waste of the textile factories, and also the
cellulose obtained by their mechanochemical conversion.

Object of research - cooking process of celluose-containing raw materials,
nitrocellulose (collodion), cellulose acetate, technical carboxymethyl cellulose used
for the various purposes, the carboxymethyl cellulose possessing high purity used
for pharmaceutics and the food-processing industry.

Methods of research. Physical and chemical properties and the structure of
organic substances obtained on the basis of natural (natural) polymer have been
studied, chemical, roentgenophase, differential-thermal and IR-spectroscopic
methods; structure-technical characteristics of preparations (soaking capability,
polymerisation degree, the quantity of base material, exchange level, viscosity, etc.)
are determined by the methods meeting to demands of State Standard of the CIS
countries.

Scientific novelty of research:

Obtaining process of cellulose from a poplar wood adequacy to chemical
processing and nitrocellulose (collodion) on its basis has been studied for the first
time;

Possibilities of obtaining cellulose with a high reactive capacity from the
stalk of topinambour plant have been shown and carboxymethyl cellulose and
cellulose acetate have been obtained on its basis;

Obtaining cellulose adequacy to chemical processing from fibrous waste of
the textile factories has been studied;

For the first time on the basis of the cellulose obtained from a poplar wood,
the stalk of topinambour plantand fibre waste of the textile factories some brands of
technical carboxymethyl cellulose used in various spheres have been created;

For the first time the technology of obtaining CMC with high purity for
pharmaceutics and the food-processing industry on the basis of cellulose from a
topinambour plant has been created;
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For the first time the innovation production technology by the method
"Monoapparatus" of several brands Na-CMCin the industrial scope has been
developed and introduced in "KARBONAM" LLC;



For the first time the technology of obtaining qualitative writing paper from
the cellulose obtained from the stalk of a topinambour plant in the industrial scope
has been developed.(reference JSK "Uzkimyosanoat» 01/3-24/D on 10/11/2016,
concerning the implementation of the developed oligomers).

Practical results of research:

For the first time the technology of obtaining cellulose from a poplar wood,
the stalk of topinambour plant and fibrous waste of the textile factories, adequacy
to chemical conversion and composition polymeric materials (nitrocellulose
(collodion), cellulose acetate, carboxymethyl cellulose) on its basis has been
introduced.

Reliability of the gained results is proved by use of modern physical and
chemical methods at the analysis of obtained products: IR-spectroscopy, an optical
microscopy, X-ray diffraction, viscosimetry and the differential-thermal analysis,
and also the developed technology has been introduced into the manufacture.

The theoretical and practical significance of research results. The
scientific significance of research results is commented in a scientific substantiation
of the technology of obtaining composite polymeric materials on the bases of
cellulose-containing raw materials.

The practical significance of work is that application of the cellulose
obtained on the basis of local raw materials, and the composite polymeric materials
obtained on its basis in various industries.

Application of research results.

On the basis of scientific results gained on the development of the technology
of obtaining composite polymer materials on the basis of local raw materials and
manufacture:

The technology of obtaining Na-CMC from the cellulose obtained on the
basis of local raw materials by the method "Monoapparatus" had been developed,
and also patents of Agency of Intellectual property of the Republic of Uzbekistan
(Ne TAP 04359-2011, Ne TAP 04989 - 2014 Nell) has been possessed, and also the
adoption deed in the manufacture of UIT «BARAKA-AAN» from 07.01.2009;

The method "Monoapparatus" of obtaining Na-CMC has been introduced at the
expense of partial improvement of an acting production line in "KARBONAM"
LLC in Namangan (Ne TAP 04989 - 2014. Nel1 and the certificate on 10.04.2013);

In industrial experience at production department of Open Company
«Namangan qog’ozi» the writing paper has been made from the cellulose obtained
on a basis of the stalk of a topinambour plant (500kg’, the certificate on
24.11.2011), and in experimental tests at the Uzbek-Chinese joint venture «Ulug
Jahon Barakay cellulose and semicellulose have been obtained from the stalk of
topinambour plant (in amount of 600 kg of cellulose and 2,5 tons of semicellulose.
The certificate on 20-30.07.2012);
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Roofing material - tar paper (54 15 metre rolls. The certificate from



8/15/2013) has been produced on the basis of the obtained semicellulose in
industrial department of Open Company "RUBEROID" of Pop region in
Namangan area.

Work approbation. Results of research have been stated in the form of reports in
19 republican and 4 international conferences. Including: 6™ INTERNATIONAL
CONFERENCE ON TIMES OF POLYMERS (TOP) AND COMPOSITES.
(American Institute of Physics Conf, 2012); «Kimyo Fani yutiglari va zamonaviy
ta’lim texnologiyalarini amaliyotga joriy qilish masalalari» (Tashkent, TSU, 2007);
«Materials science and engineering an introduction»  (Switzerland, 2012);
«Cellulosa va uning xossalarini kimyosi va texnologiyasi (Tashkent, TCTI, 2012);
«VIHHOBAIIMOHHBIE XUMUYECKUE TEXHOJIIOTHH U

OMOTEXHOJIOTMU MarepuanoB U npoaykroB» (Moscow, 2010); «Kimyo, neft-gazni
gayta ishlashning va ozig-ovgat sanoatlarini innovasion texnologiyalarini dolzarb
muammolari» (Tashkent - Qungirot, 2010); «Paxta tozalash, to’qimachilik va
yengil sanoatlarning rivojlanish istigbollari» (Tashkent - 2003); «HoBsie
KOMITO3MIIMOHHBIE MaTepHalbl Ha OCHOBE MECTHOTO W BTOPUYHOTO CBHIPHS
(Tashkent, TSTU State Unitary Enterpris «Fan va taraqqiyot», 2011); International
Conference «Renewable Wood and Plant Resources: Chemistry, Technology,
Pharmacology, Medicine» (Saint-Petersburg, Russia.2011);
«Pecypcocbeperaroiue u 3HeprodHPeKTUBHBIE TEXHOIOTUH B XUMUYECKON U
He(TeXuMUIeCKoi mpoMbIuIeHHOCTH» (Moscow, 2011); « AkTyalbHBIN BOTIPOCHI
XUMUYECKOW TEXHOJIOTHH U 3alllUThl OKpYy>Karotieit cpenb» (Cheboksary -
2013);«IIporpeccuBHBIN TEXHOJOTUH MOTYUYCHHUS KOMITO3UIIMOHHBIN MaTepruaioB U
uznenuit u3 Hux» SUE «Fan va taraqqiyot» (Tashkent - 2015).

Publication of results. On the dissertation theme there have been published
all together 70 scientific works, including 1 monography, 24 papers in the scientific
editions recommended by the Higher Certifying commission of the Republic
Uzbekistan for the publication of the basic scientific results of theses for a doctor's
degree, in particular, 22 of them in republican and 2 in international journals.

Structure and volume of dissertation. Thedissertation consists of the
introduction, five chapters, the conclusion, the list of references, appendixes. The
dissertation volume includes 200 pages.

THE BASIC CONTENT OF THE DISSERTATION

In the introduction the actuality and demand of the conducted research is
proved, the purpose and problems, subject and object of research have been
characterised, Conformity of research to the basic priority directions of the
development of science and production engineering of the Republic of Uzbekistan
has been shown, scientific novelty and practical results have been stated, scientific
and practical value of the obtained results has been exposed, data on the
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introduction into practice of results of the research, the published works and
dissertation structure have been presented.

In chapter 1 of dissertation named «The current state of obtaining
cellulose-containing composite polymer materials and provision extent with
raw materials resources» is subjected to the analysis of direction of development,
modern advanced technology, any computing elements of manufacture system.
Modern methods of the manufacture of cellulose - the basic raw materials of
composite polymer materials and direction of formation of raw materials
assortment necessary for its synthesis, a prospect of activity of the factories
functioning in Republic on the cellulose manufacture, their requirement for raw
materials are reflected, it is presented how stages of transition from old system to
the new one are formed.

The second chapter of the dissertation «Development of technological
parametres of obtaining cellulose on the basis of local raw materials: rice
straw and wheat straw, and also obtaining ether of cellulose - carboxymethyl
celluloses (CMC) from the obtained cellulose» is devoted to the study of
conditions of water and acid hydrolysis during the process and features of their
influence on various quality indicators of synthesised cellulose.

As it is known, lignine and hemicellulose are the basic components
cellulose-containing vegetative raw materials. Methods of obtaining cellulose for
paper and card board assume with a view of increase in volumes and improvement
of quality of manufacture of the maximum conservation of hemicellulose and
leading-out lignine.

Also methods of obtaining cellulose (CMC, acetates, viscose, nitrates, etc.)
for chemical processing assume leading-out hemicellulose from raw materials. To
lead out lignine we have chosen and approved ways of preparative treatment of raw
materials with the solution of nitric acid, chlorine, etc. These reagents by the
entrance into reaction with lignine molecules promote its oxidation and destruction,
and thus transfer lignine in a soluble condition.

In the third chapter of the dissertation named «Development of the
technology of obtaining cellulose from a poplar wood and the influence of
various parameters on the process stages» the influence of bleaching process of
obtained cellulose on various parametres of its quality and obtaining possibility of
CMC and nitrocellulose in the capacity of composition polymeric materials on its
basis is covered.

The poplaris one of woods wides pread, sweepingly growing and used in the
capacity of a building material. With a view of definition of adequacy of a poplar to
the subsequent chemical conversion separate parts (trunk, branches, bark) 3-12 -
year-poplars growing in the territory of Central Asia have been investigated.

Analysis results of components of a poplar (table 1) show that the most
valuable component of wood - cellulose contains most of all in the wood trunk and
takes up 43,4 %, the least quantity of cellulose contains in the wood bark (22,5 %).
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Branches and roots of a poplar can serve as resources of a secondary raw

material for chemical conversion as in them contains cellulose accordingly to 38,3

and 41.2 %, i.e. it is less for 3-5 % than all in a wood trunk. The lignine

maintenance - the second chemical component of a poplar wood increases in the
process of cellulose decrease.

Table 1
Amount of cellulose and other components in various parts of a poplar
Components Trunk Branches Roots Bark
Cellulose, % 43,4 38,3 41,2 22,5
Lignin, % 22,7 249 27,9 41,8
Ash, % 0,30 0,42 0,61 3,5
Humidity, % 16,3 17.5 17,2 16,5
Extract substances, % 2,14 3,0 4,5 3,6

It has been determined that in the trunk, branches, roots and bark contain
accordingly; 22,7 %, 24,9 %; 27,9 % and 41,6 % of lignine. The least cellulose
containing part - poplar bark is expedient for applying to obtain fibrous half
finished goods. Other components are valuable secondary resources for chemical
conversion for the purpose of obtaining cellulose.

To obtain high-grade wood cellulose from a poplar a row of experiences in in
the laboratory condition have been carried out, i.e. the process of alkaline pulping
has been conducted. In the subsequent series of experiences the influence of
temperature of alkaline pulping on the amount of cellulose has been defined.
Results are presented in figure 2.

The increase of pulping temperature from 120°C to 190°C made appreciable
impact on alkaline decomposition of cellulose. As a result, the extreme of curves of
amount of a-cellulose found strongly pronounced character depending on the
process temperature. Results shows, that with increasing of temperature the amount
of a- cellulose considerably grows, and the degree of polymerisation decreases.

According to results of these experiences, the optimum temperature of
pulping under oxygen pressure in 7,0 MPa makes 170°C.

Processing time influences on the quality of the cellulose obtained from a poplar
wood appreciably.

The increase of temperature to 150-160°C leads to amount increase of a-
cellulose, however the degree of polymerisation decreases. The less amount ofa.
cellulose at short pulping as it is visible that components of primary wood
dissolved in alkali are not released fully (fig. 1).



The increase in duration of pulping testifies to constant increase in the
decomposition of cellulose, the amount of a- cellulose increases to certain limiting
value. The optimum time of pulping under pressure in 7,0 MPa makes120 minutes.
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Thus, from above presented researches of processing of raw materials of a
wood it 1s possible to come to a conclusion that it is possible to accept the
following as an optimum regime of processing:
- chipping (sawing, dressing, cutting, etc.);
- alkaline process in 20g/1 the alkali solution for 2.5 hours at temperature 170°C
and under 6-7 atm. pressure;
- cellulose washing at the module 1:10;
- drying process.

A

o - an exit, A - a-cellulose, X - CP (centipoise)
Fig. 1. Dependence of cellulose parameters on the boiling temperature.

Results of research show that physical and chemical properties of cellulose,
obtained from components and poplar waste meet to requirements of SS 1490-75.
Proceeding from chemical properties and reactive capacities of obtained cellulose
has been oriented on chemical conversion, i.e. features of obtaining nitrocellulose
(collodion) on its basis have been studied.

The purpose of the given work is the development of obtaining technology
of nitrocellulose from the cellulose obtained from a poplar wood, research of
specific features of nitration, definition of physical and chemical regularity of the



processes proceeding at the basic stages of obtaining nitrocellulose from cellulose
produced of a poplar wood.

Researches on nitriding of cellulose from a poplar wood have been
conducted and the obtaining process of varnish collodion has been developed. By
working out of obtaining technology of collodion from cellulose of a poplar wood
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to use available equipment and devices as much as possible, and to deviate from
obtaining regimes of collodion from cotton linters minimally were aimed. On the
basis of the conducted experiments and researches technological regimes of the
basic stages of conversion of collodion, not conceding on quality to its aspects
obtained by nitriding of cellulose of a poplar wood for the first time have been
scientifically proved. Removing impurity on the stabilisation stage, effective
decrease in viscosity and conducting pulping in an autoclave in the solution of
nitric acid concentration in 0,8-1,5 % for obtaining qualitative collodion from
cellulose of a poplar wood has been introduced.

Up to now in nitrocellulose manufacture in the capacity of raw materials
cotton linters or wood cellulose have been used, they differ in the ways of
manufacturing and as a result by purification efficiency, the amount of a-cellulose
and the cost.

According to the assigned task, to obtain collodion cellulose from the poplar
wood meeting to requirements of GOST 3818.0-72 i1s used as primary raw
materials.

Studying of a reactive capacity of cellulose from a poplar wood and its
comparison with reaction character of cellulose has been carried out in analogous
conditions, with reaction acid mixture in composition: HNO3-23,72 %; H2SOs -
59,83 %; H20 - 15,61 %; nitric oxide - 0,84 %. The nitration module was 1:40, the
nitration temperature was kept in limits 25-27°C as process conducting at
temperature above 27°C is not expedient because of acceleration of hydrolyzation
and oxidation of cellulose, nitration time - 30 minutes.

A A

Fig. 2. Kinetics of nitrogen from cellulose of a poplar wood (1) and
accumulation in collodion obtained cotton cellulose (2)



Fig. 3. Kinetics of heat emitting from poplar(1) wood and
samples at nitriding of cellulose of a cotton cellulose(2)

Results of research are presented in fig. 2. Initially retarded absorbtion of
nitrogen by cellulose of a poplar wood testifies to that, first 3-5 minutes of nitration
the acid mixture decomposes the layer of adipocere substances on the fibre surfaces
then diffusion of the agent of nitration reaches level of diffusion of a fibre of
cellulose of a poplar wood, purified from impurities. Hence, reaction character of
cellulose of a poplar wood does not concede analogous ability of cellulose of
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cotton. This proves to be true results of research of kinetics of heat emitting at
nitration of these samples (fig. 3).

The gained results, in our opinion, can be illustrated as follows. As fibres of
cellulose of a poplar wood possess the property of quick absorbency, at once acid
practically “reaches" the reactionary centres of cellulose that defines "jumping"
character of heat emitting at the beginning of nitration.

By the use of lint for etherification the decomposition of cuticles by nitration
solution; nitration adipocere substances, pentosans, and the cellulose nitration lasts
longer - the heat emitting has a steady rate and has a little low initial value in the
quantitative aspect.

Total amount of heat which is emitted out at the nitration of cellulose of a
poplar wood is almost equal level with an analogous parametre of cotton cellulose.
It testifies that the use of cellulose of a poplar wood instead of cotton cellulose does
not lead to the increase in nitration temperature, thus the proportional heat emitting
reduces the probability of decomposition of nitration mixture in the reactor and
raises the safety level of process.

Thus, on the basis of experimental researches it is possible to come to a
conclusion that reaction character of cellulose of a poplar wood with the same
ability of cotton cellulose, and it is necessary to carry out its nitration in the regime
accepted in manufacture of nitrocellulose from cotton cellulose.

In the fourth chapter of the dissertation named «Creation of obtaining
technology of cellulose on the basis of a topinambour plant and orientation of
the obtained cellulose to the obtaining of composite polymeric materials by its
chemical conversion» the influence of various parameters on some quality
indicators at obtaining cellulose from the stalk of a topinambour plant and the
increase in its reaction and optical properties at processing by various bleaching
agents during the process. The mechanism of obtaining writing and packing paper,
and also tar paper of samples on the basis of manufactured cellulose has been
studied. Their characteristics has been investigated.

Topinambour known as an earth pear (Helianthus tuberosus)is being grown
in great volumes for obtaining medical preparation-inulin from its fruit. Now in our
Republic there are wide plantations of topinambour.

After use of topinambour fruits the stalk (top part) is considered withdrawal till
now and it is not used practically, but it is burnt with huge harm for environment.
However, preliminary researches showed that the stalk of topinambour contains



cellulose by 50%. Therefore the development of technology of obtaining cellulose
from a topinambour plant adequacy for the subsequent chemical conversion is one
of actual problems of modern science.

It has been investigated the pulping of stalk of topinambour plant in the
solution NaOH of various concentration for obtaining cellulose, and the basic
quality indicators of produced products have been studied and the data are resulted
in table 2.

The table shows that when temperature is 160° C and the concentration of
alkali 1s to 20 g/lthe generation of cellulose is not observed at the of process of
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pulping within 2 hours and this testifies to the shortage of amount of alkali for the
dissolution of non-cellulose substances.

When the NaOH concentration is 20 g/, it has been oserved that the yield of
cellulose is more than 43 % and its humidity makes 3,0%, the amount of ashes -
0,87%, the amount of a-cellulose - 90,1 %, polymerisation degree - 1200.

Table 2
The influence of NaOH concentration on the basic quality indicators of
cellulose

Ne| NaO | Temp T, | yield, humidit | ashes a- DP

H, ture, | hour % y, % , cellulose,

g/l °C % %
1. 10 160 2 15 - - - -
2. 15 160 2 20,5 3,0 0,90 87,0 1300
3. 20 160 2 42,8 3,0 0,87 90,1 1200
4. 25 160 2 36,9 3,2 0,81 91,2 1040
5. 30 160 2 32,2 3.4 0,79 92,4 870

With increasing concentration of alkali to 25 g/l the cellulose yield decreases
to 36,9 % that it can be explain with the increase in the rate of hydrolysis reaction of
cellulose macromolecules. Thus the amount of a-cellulose decreases, but its
polymerisation degree decreases up to 1040, humidity of cellulose increases to 3,2
% and it testifies about partial destruction of the surface layer of molecular
structure of cellulose.

Raise of NaOH concentration promotes solubility of ashes. Therefore ashes
level decreases to 0,81 %. The subsequent further increase in the concentration of
alkali leads to the decrease of ash content of cellulose, degree of polymerisation
and the amount of a-cellulose sharply decreases.

Proceeding from it it is expedient not to exceed concentration of alkali from
20-25 g/l as at its excess the consumption of alkali increases and quality indicators
of obtained cellulose worsen. On the gained data it is possible to consider optimal



the NaOH concentration - 20 g/, the temperature is 150°C and pulping duration-2
hours.

Obtained cellulose at an optimum regime of pulping represents light brown
weight. Bleaching process is conducted for a colour transparency. Bleaching
process of cellulose consists that after a stage of obtaining cellulose the rest in its
composition — lignin is removed by bleaching; also, the bleaching method is
applied to achievement of 90-94 % of bleaching or 60-70 % of half bleaching. For
today there are some ways of removing of lignin from composition of cellulose by
bleaching. Bleaching process leads to the change of some optical properties of
cellulose. At the given stage of work the influence of bleaching process by sodium
hypochlorite and hydrogen peroxide reagents on some quality indicators of the
cellulose obtained from sorts «Fayz - Baraka» and "Mujiza" of a topinambour
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plant, and also cellulose from a poplar wood has been studied. Initially bleaching
has been conducted at sodium hypochlorite (NaOC1) with various concentration.
On the data resulted in table 3 it is possible to observe a current of process of
bleaching of cellulose at various concentration of NaOCl.

Results of observation show that with the increase in the concentration of
bleaching agent the extent of whiteness of cellulose and a-cellulose yieldincreases,
and the amount of ashes is considerably decreases. On the contrary, the degree of
polymerisation decreases. 1.e. changes into a negative side.

Taking into account the origination of various negative factors at bleaching
of cellulose by means of NaOC1, in short, with a view of keeping positive qualities
at obtaining various products from the bleached cellulose at the subsequent stages
sampling of optimum concentration of bleaching agent for each sort and kind of
plant is required.

Table 3
The influence of NaOCI concentration on the quality indicators of cellulose at
bleaching of the cellulose obtained from sorts '"Fayz-Baraka' and '""Mujiza"
of a topinambour plant, and poplar wood

Ne | NaOCl1 Quality indicators of cellulose
From the sort «Fayz From the sort «Mujiza»of From a poplar plant
Baraka»of a a topinambour plant

topinambour plant

*0, *a, *K, | *PD | 0,% [ o, % | K% [ PD [ 0% | a,% | K% | PD
% % %

1 0,5 62 90,7 | 0,86 [ 1180 [ 60 | 89,8 | 0,97 | 1000 | 69 [ 93,0 | 1,4 | 1200

2 1,0 74 91,9 | 0,82 [ 1010 [ 64 | 91,1 | 0,88 | 910 | 76 [ 93,8 | 1,0 | 1030

3 1,5 80 92,6 | 0,77 | 910 [ 78 | 91,8 | 0,80 | 820 83 94,5093 | 910

4 2,0 87 93,0 | 0,71 | 840 84 922 (0,79 740 | 89 | 95,0 | 0,89 [ 890




5 2,5 90 93,6 | 0,69 | 800 86 192,810,774 | 700 92 1952 10,87 | 830

6 3,0 92 94,7 | 0,62 | 710 88 93,1 ]0,68 ) 690 | 93 955 ] 0,78 | 780

7 3,5 94 95,2 | 0,53 | 540 92 1949 | 0,62 | 480 95 1958 10,71 | 610

*O — whiteness extent
*o — cellulose* K — amount of ashes
*PD — degree of polymerisation

At bleaching of cellulose of sort "Fayz-Baraka" of a topinambour plant
NaOClIconcentration with 2,5 % has been accepted in the capacity of optimum. At
bleaching of cellulose of sort "Mujiza" of a topinambour plant
NaOClconcentration with 3 % has been accepted in the capacity of optimum. At
bleaching of cellulose of a poplar NaOClconcentration with 2 % is accepted in the
capacity of optimum.

For testing the adequacy of the obtained topinambour cellulose to
manufacture paper and card board the samples of cellulose have been investigated
in the capacity of half-finished material for paper producing.
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In the manufacture department of «Namangan qog’ozi» Co.Ltd
experimental-industrial lot of paper in the volume of 500 kg with 70, 80 and 90
g/m? density of a surface on the basis of cellulose from the stalk the of the sort
"Fayz-Baraka" of a topinambour plant. In the capacity of the basic parameters of
mechanical strength “fracture stress” and “fracture length” have been investigated
at various extent of chopping according to GOST 13525-1-79. At the same time, on
the basis of semicellulose of topinambour - "tar paper" has been obtained. For
today tar paper - one of widespread materials for a covering of roofs. Convenience
in transportation, rather low price, simplicity of installation provides stability of
demand for it. At Open Company «Uram tom yopqich materiallari» Pop region in
Namangan area trial lot of cardboard materials for covering roof in amount of
809m? (350g/m?) has been produced from topinambour semicellulose, 51 roll (on
15 meter) of tar board has been produced on its basis.
Table 4
Laboratory test results of trail lot of cardboard covering for roofs with the
topinambour semicellulose maintenance

Ne Name of indicators Value of indicators
On State Standard In practice
1 Weight, %, g, not less than 350 365, 395, 345
standart humidity




2 Pass-off standard +26 -

-18
3 Humidity, % , not more than 6 16, 20,17,7
4 Absorbability, %, not less than 135 115,113

Below results of laboratory researches of experimental lots of obtained

products are resulted.
Table 5

Results of laboratory researches of tar paperRRR-350, made of a board,
produced with use of topinambour semicellulose

Ne | Name of indicators Value of indicator
In norm In practice

1 | Weight of covering 800 768, 754, 702
composition g/m?, at least

2 Breakup force at 28 26; 28; 27,6
tightening kg force, at
least

3 | Heat resistance within There should not be swelling Not appeared
2 hours at temperature and moving features of
80°C covering composition

4 | Amount of filler, 12%, 12 11
at least
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The produced card board for covering roof and tar board RRR-350 materials
with above specified parameters meet to GOST requirements.

The fifth chapter of the dissertation named «Obtaining ethers and esters of
natural polymer on the basis of topinambour cellulose and creation of the
method “Monoapparatus” of obtaining Na-CMC» is devoted to the research of
dependence of various factors in the course of synthesis on the quality indicators of
obtained products.

It attracts scientific interest to showingthe obtaining possibility of ester
cellulose acetate from topinambour cellulose.

The basic advantages of these ethers of cellulose is not flammability (not
burning) and light-resistant. Products made of cellulose acetates have good
mechanical properties. It is necessary to note that in Uzbekistan the large factory on
cellulose acetate manufacture 1s “Fergana Azot”, which has been operating on
import of raw materials from abroad up to now. Therefore, search of local raw



materials for manufacture of the given aspect of products is an actual problem.

The acetylation has been fulfilled by the Malma method. It is practical to
presoak cellulose in order to obtain equal etherifying products and increasing the
speed of acetylization. Non-soaked cellulose is acetylated very slowly; in general,
it is not aceylated up to the end in isolated case. Therefore the humidity of cellulose
renders a great influence on the rate of acetylization process. The higher humidity
of cellulose is, the more its soaking is, and the quicker the acetylation process
occurs.

A

A

*DP -
degree of polymerisation.
Fig. 4. Kinetic curves of acetylation (m) and destruction (¢) of cellulose at amount of
nitric acid of 0,3 % and initial temperature: 1 - 25°C, 2- 30°C, 3-35°C
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However, it is not expedient to use cellulose with the raised humidity for
acetylation. As in this case the consumption of acetic anhydride, reacting with the
water containing in a fibre, considerably increases. Preliminary soaking of
cellulose in ice acetic acid is more expedient. As a result of such processing the
rate of acetylation process conducting in the same conditions increases for 8-10
times. The amount of acetic acid applied to the preliminary soaking of cellulose is
considered later at addition of an aceylating solution.

Kinetic curves of destruction and acetylation of cellulose (fig. 4) supply the
information on process current of acetylation depending on initial temperature at
amount of sulphuric acid 0,3 % and at the maximum temperature 60°C and
properties of cellulose triacetate.

Studying the composition of cellulose triacetate obtained in the environment of
acetic acid at raised temperatures shows that the change of temperature regime in



certain intervals do not influence on the quantity and composition of non-soluble
particles.

During researches magnesium perchlorate has been tested along with
sulfuric and chloric acids. Sampling magnesium perchlorate in the capacity of one
of catalyst components it is proved by its selective character and less aggressivity
in comparison with perchloric acid.

Because of higher effectiveness and ease of obtaining among perchlorates
the preference is given to magnesium perchlorate. Its addition in sulfuric and
perchloric acid in doses is less, than it is accepted in manufacture processes allows
to produce qualitative technical cellulose acetate.

Physicomechanical and chemical properties of obtained cellulose triacetates
will be analogous to the properties of other standard species of cellulose known to
us (cotton cellulose, wood cellulose) that allows to recommend the cellulose
obtained from topinambour, to obtain various species of cellulose ethers.

During the conducted researches obtaining possibilities of ether- Na-CMC
from topinambour cellulose have been studied. With a view of expansion of
assortment of raw materials for obtaining Na-CMC we used the cellulose obtained
from top part of topinambour, considered as a withdrawal after obtaining medical
preparation inulin from its fruits.

Soluble in water CMC is obtained influenceing on alkaline cellulose by
sodiummonochloroacetate on the following reaction:

Cell. (OH) n+2mNaOH+CH:CICOONa —Cell. (OH)n-m
(OCH:2COONa)m+mNaCI+2mH20

For synthesis of CMC the sample of cellulose obtained from topinambour
with following quality indicators has been used: degree of polymerization (PD)-
1100, humidity - 4.7 %, a-cellulose - 95.7 %, ashes-1,2 %.

As it is known, production process of CMC consists of several stages:
alkaline mercerization, alkylation, maturing, and also drying. CMC, obtained on
the bases above listed stages, undergoes various destructive impacts on all
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technological way and this leads mechanical, thermal, and also chemical
destruction. In this case break-down of elementary links in the chain of fibre
macromolecules has negative impact on the quality indicators of CMC.



1-degree of polymerization (DP)
2-amount of main substance (AMS), %
3-degree ofsubstitution (DS), y

Fig.5. The influence of maturing process on the quality indicators of CMC.

It is visible in fig. 5 that the increase of temperature of maturing process has
serious impact on the quality indicators product obtaining: the degree of
polymerisation and viscosity decreases, the degree of replacement and amount of
base material raise.

Quality indicators of CMC, obtained from topinambour cellulose, have been
compared to parametres of the samples obtained as a result of researches from
other species of raw materials — cotton cellulose and wood cellulose, and also
samples available in manufacture (table 6).

It is visible in table 6 that CMC, obtained from topinambour cellulose, on its
quality indicators practically does not yield to CMC, obtained from other species of
raw materials, and meet to requirements of TS and it can be used in various spheres
of national economy.

In practice there are some methods of producing CMC which have been
developed on the basis of researches of high degree of polymerisation, high degree
of displacement, and also the researches oriented on positive results of a product.
Scientific researches on obtaining several brands of CMC from cellulose on the
basis of sorts "Fayz-Baraka" and "Mujiza" of a topinambour plant, and also fibre
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waste of the textile industry for various branches of national economy by new and
more accessible way have been carried out.



According to the technological circuit design, cellulose on the conveyer belt
arrives in the apparatus for mercerization. Here cellulose is taken to mercerization
by means of the solution of sodium hydroxide then alkaline cellulose takes place a
pressing stage in certain extent, then it is softened and broken off.

Generated alkylcellulose, 1.e. alkaline cellulose is cooled and delivered in to
Verner-Pleyderer apparatus where carboxymethylation process of alkaline cellulose
with sodium monochloroacetate. This reaction is called alkalization. Table 6

Results of comparison of parametres of obtained samples of CMC

with physical and chemical parameters of industrial brand,
produced on Tsh - 88.2 - 12-2005

Ne Indicators Samples: CMC
From From a From cotton TS
topinambo poplar wood cellulose 88.2-
ur cellulose 12
cellulose 2005
L
1 Degree of 640 760 930 500
polymerization (DP)
2 | Degreeof displacement 0,83 0,82 0,84 0,8-1,0
on the groups of
carboxymethyl (y)
3 | Amount of base 52 51 53 50
substance, %
4 | Adhesiveness of 128.,0 135,0 140,0 100
aqueous solution 2%,
sPoise.
5 Solubility in water, % 98,2 98.4 98.8 97
6 | pH medium 8,1 7,9 7.8 8-12

Carboxymethylation proceeds in a current of some time. After that the half
finished material is transformed in the maturing reactor where as a result of
exothermic reactions CMC reaches standard.

Obtaining process of CMC comes to an end with finished product delivery
after it passing through the assembly for drying and the crumber. The circuit
diagram of obtaining CMC presents sequence of the process in practice.

As a result of researches the simplified method of obtaining CMC has been
developed. According to this technology cellulose arrives directly in the
monoapparatus. Here cellulose is processed by alkali solution in a necessary ratio
and is taken to mercerization, alkalization and cooling processes of alkalized
cellulose are carried out serially. The generated half-finished material is matured,



dried, chopped in grinding mill, and the finished product is delivered to storehouse.
Separately part resulted in the above circuit design refers to the simplified process
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of manufacture CMC, and redesign according to it can be implemented serially at
the factory.

1-rolgang; 2-feeder-conveyor; 3-mercerizator; 4-filter; 5-capacity, intended for alkali
maintenance in necessary quantity; 6-masspump; 7- pressure-measuring instrument; 8-press
intended for compression; 9-apparatus chopping alkaline cellulose;10-instrument for cooling
alkaline cellulose; 11-capacity for gathering alkaline cellulose; 12-dosing machine; 13-store for
NaMCA; 14-dosing machine for NaMCA; 15-device for mixing NaMCA with alkaline acid; 16-
reactor for maturing CMC; 17-reactor for supply CMC; 18- drying device; 19- fan; 20-cyclone;
21-grinder; 22- packing aggregate for NaMCA - sodium chloroacetic acid.

Fig. 6. The basic technological circuit design of obtaining CMC in practice.

As it is known, conducting mercerization at low temperature has positive
effects on the degree of polymerisation of cellulose and on all quality indicators of
CMC, produced on its basis. The influence of temperature on the degree of
polymerization of cellulose during the mercerization period in the course of
obtaining CMC has been investigated; results of research are presented in table 7.

As a result above-presented researches the new technology has been
introduced and the non-standard equipment for manufacture CMC has been
recommended. According to them the basic production processes, and namely
mercerization, alkalization, maturing have been implemented just in the same



equipment «kMONOAPPARAT».

It is visible in the technological circuit design, obtaining process of CMC is
simplified notably, the basic processes occur in the equipment "MONOAPPARAT"

(5). Difference of stirrers of the given equipment from its

other aspects that its internal design is complicated that, in turn, provides high
efficiency and high quality indicators of products generated in it (10). Table7

The influence of temperature of mercerization process on the degree of
polymerisation of the samples of cellulose and CMC on their basis (in a
current of 20 minutes)

Ne Primary degree of
the polymerization
of

cellulose

Mercerization

temperature, °C

Polymerization
degree of alkali
cellulose

Polymerization
degree of CMC

Cellulose obtained from

the sort “Fays Baraka” of a topinambour plant and CMC on its basis

1 950 10 900 700
2 950 15 850 600
3 950 20 750 550
4 950 25 500 350
5 950 30 350 220

Cellulose obtained from the sort “Mujiza” of a topinambour plant and CMC on its basis

1 900 10 860 650
2 900 15 780 580
3 900 20 670 500
4 900 25 430 320
5 900 30 320 200
Cellulose obtained from FWTE and CMC on its basis
1 850 10 820 750
2 850 15 790 650
3 850 20 710 580
4 850 25 650 520
5 850 30 580 450




According to the data, there is a big difference between physical and
chemical parameters of samples of CMC produced on the traditional technology
acting today and by the method of "MONOAPPARAT". As it has been noted
above, the reason for the advantages of the method "MONOAPPARAT",
complexity of its inner designs, security of efficiency of the stages fitting to each
process at obtaining CMC, sharp decrease of destruction, high production
capacities. These factors allowed to produce CMCwith various brands for various
branches of national economy.
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1—
capacitors for the preparation of alkali; 2 — valve; 3 — doser; 4 — pump; 5 — stirrer,
“MONOAPPARAT” device, intended to produce CMC on the method of “MONOAPPARAP”;
6,7 — capacitors intended to mature half-finished material; 8 — drying chamber; 9 — chopper
(mill); 10 — pachaging
Figure 7. Principle technological circuit of producing CMC on the method of
“MONOAPPARAT”.
The basic technological circuit design of producing composite polymeric
materials on the basis of local raw materials is depicted below.
Table 8
Physical and chemical parameters of samples of CMC produced on the
traditional technology and the method "MONOAPPARAT"

CMC Indicators of CMC
sampl
es Humidity,% Degree of Amount of Dynamic Solubility | pH | PD
displacement basic viscosity of in water,

in carboxyl
groups

product, %

aqueous
solution of

%




2%,MPa*s

CMC on base of the sort “Fayz-Baraka” of a topinambour plant

* 42012 98,2

o* 7 600119

CMC on base of the sort “Mujiza” of a topinambour plant

* 360 11 98,
2% 5509 98,
CMC on the base of *FWTF
* 500 11 98,4
2% 6509 98,

I* - Physical and chemical parametres of CMC produced on the traditional technology. 2* -
Physical and chemical parametres of CMC produced by the method "MONOAPPARAT". * -
FWTF - fibre waste of the textile factories.
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According to the circuit design (1) raw materials (straw, the stalk of
topinambour, secondary products of a poplar wood, lint, etc.) pass from the
chopper (2) in (4) pulping vessel. Here pulping is performed in (3) solution. The
obtained cellulose is washed out by means of (5) centrifugal machine and delivered
in (8) monoapparatus for obtaining CMC where cellulose is processed with (9)
alkali and (10) sodium monochloroacetate, half-finished product is matured (11),
dried (12) then chopped in (13) the mill and turns to (14) finished product.



l-rolgang, 2-mill, 3-alkali vessel, 4-boiler for pulping, 5-centrifuge, 6-collector vessel for of

deposits of alkali, 7-collector vessel for lignin, 8-monoapparatus, 9-collector for alkali, 10-set

sodium monochloroacetate, 11-capacitor for maturing, 12-drying aggregate , 13-mill, 14-finished

product, 15-store house.

Fig. 8. The principle technological circuit design of obtaining composite polymeric products
on the bases of local raw materials.

Innovation feature of the developed technology consists that it is possible to
produce cellulose and composite polymer materials with any quality indicators by
fixing cellulose-containing raw materials under various parameters on it.

CONCLUSION
1. Cellulose adequacy to chemical conversion has been obtained from a poplar
wood of Central-Asia by the alkali method. The influence of various parameters
(time, concentration, temperature) on the obtaining process of cellulose, the yield
of cellulose and its physical and chemical properties have been studied and
optimum conditions of process have been introduced.
2. Cellulose adequacy to chemical conversion from top part of a topinambour plant
has been obtained by the alkali method and the influence of various technological
parameters on the process has been studied. It has been determined that the stalk of
a topinambur plant contains 40-45 % of cellulose.
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3. Physical, chemical properties, and also the structural composition of cellulose
obtained from a poplar wood and stalks of a topinambour plant have been analyzed
by the up-to-date methods (IR-spectroscopy, X-radiography, electromicroscopy,
ultimate analysis and etc. It has been defined that the quality indicators of obtained
celluloses do not differ from the properties of wood cellulose.
4. On the bases of the cellulose obtained from a poplar wood and stalks of a



topinambour plant, its ethers and esters - carboxymethyl cellulose (CMC),
nitrocellulose and cellulose acetate have been obtained. Carrying out the analysis
of properties of the obtained ethers by means of modern methods of the analysis, it
has been determined that their properties do not differ from the properties of ethers
gained of traditional raw materials (wood and cotton lint).

5. Possibility of producing paper in the laboratory conditions on the bases of
celluloses obtained from a poplar wood and stalks of a topinambour planthas been
defined and the technology of manufacture has been introduced. 6. The developed
technologies of obtaining cellulose and paper have been introduced into
manufacture at the joint company Uzbek-Chinese factory “Ulug’JahonBaraka” and
Open Company “Namangan qog’ozi”. 7. Production of tarpaper materials on the
basis of processed semicellulose has been put into operation in Open Company
"Ruberoid". Conformity of the quality indicators of produced tarpaper to the
requirements of SS has been proved. 8. New method "Monoapparatus" of CMC
manufacture on the basis of cellulose obtained from a topinambour plant has been
developed and introduced in to manufacture in Limited Company "Carbonam" in
Namangan. It has been proved high productivity of CMC with the help of
introduced method in comparison with existing one.
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