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KHWPHUI (JIoKTOPJIMK TUCCEPTALUACH AHHOTALUSACH)

Jduccepraumss MaB3YCMHUHI JoJ3apOauru Ba 3apyparu. JKaxonma
LEJUII0JI03a MAaxCyJOTJIApUHUHT uiiad uukapunumu 10% ra Ba yHra Oynrax
tanad 11% ra omgu. Illly Ouman Oupra memwit0io3a acocujard KOMIIO3UIIMOH
noJIMMep MaTepuajjiapra xamja KOoro3 Ba KOFO3 MaxcyJjoTiapra OyiraH Tabjiad
7% ra, ynapHuHT 3kcnioptH 3ca 16,3% ra yenu. XKymnanan, €3yB xaMJla THTHEHUK
Koro3nap skcnopty 11,720 MuHr ToHHAgaH 32,260 MUHT ToHHAra Kynaiiau. upux
unutad yukapyBun gaiatiap AKIL, bpaswnus, SAnonus, dunmanaus, Poccus
caHanaau'.

PecnyOnukamu3na MyCTaKWUTMK HHILIapua 1EUII0NI03a Ba yiIap acoCUIaru
MaxCyJIOTJIap UILIA0 YMKAPHII KOPXOHAIAPH MOJIEPHU3ALNS KUIMHUO, Maxaiui
XOMall€nap acocuaa LeJUI003a Ba YHUHT OJJIUN, Mypakka® 3(QupiapuHu OJIMILI
xamJia €3yB Ba ypaMm KOFO3JIapU KOMIO3ULIMSICU TapKUO Ba TEXHOJIOTUSIAPUHU
ApaTUIlJla, YJIAPHUHT CYBra, KUCIOTalap Ba MIIKOpJapra 4YuJaMid TYypJIapUHU
KYMMaUTUpHIIIa KEHI KaMpOBJIM Yopa-TaaOupiap amaira oOmupwind, MyasH
HaTWKajlapra pUIInIIu.

Byrynru kyHaa »axoHAa IEJUIO3aHUHT STHTU XOCWJIAJIADUHU XaMmJia YHHUHT
MaxCyJIOTJIApUHU CUHTE3 KWJIMII, PEaKIHOH (DAoJUIMKIApUHU Ba yJap acocuja
I0oKopu cudar KypcaTkuujgapra sra OyiraH ueuiono3a sdupiapu  xamja
KOMIIO3ULIHOH MaxCyJIOTIapUHU SApaTHIL non3ap0o BazudanapaaH
xucoOnanaau.llemmono3anu  onum  gaBpuga Typiad  (HaKTOPIAPHUHT  YHHHT
JECTPYKTHB XOJaTjiapura TabCUpUHU OapTapad STHIra KapaTwiraH >kapaéHiap,
yJapra TabCup ATYBUYM OMp HEUTa MapaMmeTpiIapHUHT TAbCHUPUHU YPTraHUII, HAHO
VyiuaMiau KOMIO3UIMA TapKUOWHU SpaTHIll, CyBra, OpPraHUK JSPUTYBUMIIApTa
Oapkapop €3yB KOFO3/1ap OJIMII TEXHOJOTHSUIAPUHM SpATHUIL, KUMEBUM KalTa
unulall  y4yH 3apypuid  Xxomami€ — XuMcOOJIaHTaH — LEJUIK0JIo3a Ba  YHJIAH
kapOookcumeruiemnnonosa (Na-KMLI), Hutpomenmono3a (KOJIOKCHUIWH) OJHIII
MYMKUHJIUTUHU TaJKUKOTIAp OpKaiu Kypcatubd Oepuin kabu gonzapd macananap
Oyitrya uiIMHil uuiap oud OOPUIMOKIA.

V36ekucron Pecniy6iukacu ITpesunentununar 2008 iinn 15 uronparu TTK-
916-connu «VHHOBAIIMOH JOMMXaNap Ba TEXHOJOTHSJIAPHU HILIA0 YHMKAPHINITa
KYJUIaITHU parOaTiaaHTUpHUIN OYinda Kymmum4ia yopa-taadupiaap» Ba 2010 vun 15
nexkabpnarn  [1K-1442-con «V36eKncTOH PecnyOnukacHHUHT ~ CaHOATHHU
PUBOXJIAHTUPHUII yCTyHIapu Tyrpucugarm» Ba 2009 iun 12 maptaaru [1K-1072-
coH «KumE caHoaTM KOpXOHAJTapUHU MOJEpPHU3AIMA KWIWI, TEXHUK Ba
TEXHOJIOTHMK KaiTa >KMX03J1all JaCTypyu TYFPUCUIA» TH KapopJiiapyu XamJia Ma3Kyp
daonugarra TerunuM OOIMIKAa MEBEPUM-XYKYKHN XyXoKaTiapia OelruiaHraH
BazudatapHu amMajra OIMHUPHUINTa ymly JuccepTamus TaIKUKOTH MyalsH
Japakasia Xu3MatT KHiIaau.

TagKUKOTHHUHT V36ekncTon PecnyOimkacu ¢aH Ba TeXHOJOTHAJIAP
TAPAKKUETHHMHI  YCTYBOp MyHAJIMIIUIa MOCJIMIH. Ma3sKyp TaaKUKOT
pecriyonirka (an Ba TexHojorusuiap puBoxkigaHumMHUHT  VII.  «Kumésnit

!Customstat.ru/reports/import cellulose. Php? Gelid=CNSZ4uXpklwCFWL2 cgod4 rwM2g.



TEXHOJIOTHSJIAD Ba HAHOTEXHOJOTHUSIIAPY» YCTYBOpP WYHAIUIINTa MYyBO(UK
Oa)kapuIIraH.

JAuccepranus MaB3ycu Oyiinuya Xajakapo WIMHH TaAKUKOTJIap mapxuz.
Typiu ycuMiMKiIapaaH KUMEBUM KaWTa MIIALIra XaMmaa KOF03 MaxCyJOTIapuHU
OJIUIIITA SPOKJIM OYJIraH LEJUTI0I03a OJUIITa UYHAITUPUITAH WIMUN HU3JIaHUIILIAP
KaXOHHUHT €TaKkyu WIMHH MapKas3jiapy Ba OJHMH TabliUM Myaccacajiapu,
xkyminanad, STFIunctutytn (CrokronwsMm, IlIBernus), TexHHKa YHUBEPCUTETH
(Manpun-Ucnanus), 'amOypr yauepcutetu (I'epmanusi), TBeHIe YHUBEPCUTETH
(Hunepmanaus), Texuuka yHuBepcutetd (/pesnen), bepaun  TexHuKa
yuuBepcutetu (I'epmanus), MockBa [laBmar ynuBepcuretu (Poccusi), TomkeHT
KHME- TeXHOJIOTHs HHCTHTYTH (V30eKucToH), Y36eKHCTOH MUILINH YHUBEPCUTETH
kommaaru «llomumepnap ¢usumkacu Ba KUMECH WIMHH TaIKUKOT MapKasw».a
o6 Goprmora (Y30eKHcTon).

KoMmosunyion monuMep wmaTepuauiap OJUINTa OWJ  KaXOHJa OJuo
OopwiraH TagKMKOTIAp HATWXKAcUAa Karop, JKyMJIaJlaH, KyWaard WIMHUN
HaTWXKaIap OJIMHTAH:IEUTFOJIO3aHN CH(ATUHU OMIUPHUII OYirda SHIU TEXHOJIOTHUS
unuiad yukwirad (Codra Cell, I1IBeuus);nenntono3ann Mypakkad CUHTE3 TaBpUHU
OCOHJIAIITHPWITAH OOCKWYTa VTKA3WII TEXHOJIOTHACH TaKOMWJUIAIITHPHITAH
(CrokronbMm, IlIBemnust); mapaxT TypiapuaaH Ba Oup HWUIMK YCHUMIIMKIApJaH
LEJUTI0NI03a oJvIIAa onTUMal napameTpiap sapatwirad(pes3nan,
Tepmanus);0yraoii comonunn 3% maum umkop (NaOH) ospurmacuma 150°C
Xapoparaa TepMETUK €MUK MUITUPUII KO30HUA TIEJITI0NI03a OJUITHUHT HAaTPOHIIU
ycynu sipatwirad (French Pulp paper research, ®pannus).

JyHéna menmono3a acocuja KOMIO3UIIMOH TMOJIMMEp MaTepuaiap OJUII
OYirJaKyiaaru yCTBOp MyHanMIuIapja TaAKUKOTIAp o0 OOpHMIMOKIA: HIILIA0
YUKAPUII TH3UMUHU KaJAUUIAIITHPUII; MaXCYJOTHUHT CHHTE3HW NIaBpUa TabCHUP
ATyBUM (DaKTOpJAPHH OJIIMHIAH aHWKIA0 XapaCHHM FOKOPH aHUKJIHKIA OJHO
OopuIl;, Typid MapaMeTpiap TabCHpUIA FOKOPH MOJICKYJIAp Maccara 3ralyiraH
[EJUTI0N03a Ba YHUHT XOCWIAJApWHU OJHII; CHCTEMaHW Typiau (akTtopiap Ba
napaMeTplIapHu OeNTuiIaral XoJa MOASPHU3AIS KUJIHIIL.

MyaMMOHHHI YPraHWITaHJIMK Japaxkacu. [lemnono3anuHr KuMEBui
UIUIOBJapra XOoc OYJraH CHHTE3 UIApOUTIIAPH, SbHHU CYJIb(GUIUIH, CYIb(aTiu,
HATPOHJIM Kalu ycyJulapja TaOMHUil MOJMMEpPHU OJIMHUIIM Ba YHUHI XOCcCajapu,
MaKpOMOJIEKyJa TapKUOMUJArk 3JIEMEHTap Xallkajlapra TypJid OpraHuK Mojjanap
Tabcupura OOFIMK OYnraH KUMEBHM >kapa€Hiiap, Tojla TapKUOWIArd JIUTHUH
CTPYKTypalii OMpUKMaliap JAECTPYKIUSACH, KOFO3 Maccacu TapKUOuAaru MexaHWK
UIUIOBJApra YUAaMIId TYPJIM XWIJAard TYJIAUPYBUYWIAD Ba yJIApHUHT XOccaiapu
tyrpucuga X.Y. VYcmonoB, T.M. Mupkommios, T.FO. Tommynatos, F.P.
Paxmon6epaues, P.C. CaiidpyrnunoB, HuxonoBuu I'.B, K.X. Posukos, A.A.
Capumcokos, [I.M. MupkomunoBnap wiMuidi unuiap onud Oopauwnap Ba
PUBOXKIIAHTUPIUTIAP.

2 Jlucceprauds MaB3ycH OVyHM4a XOPWKMN WIMMHA-TaIKUKOTIAp Inapxu 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 6orika MaHOanap acocuza Uiuiad YAKUIraH.
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bup MMk Ba KyIl MWUIMK YCUMIIMKIIApAAH LEJUII0I03a Ba yIap acOCUAAaru
MaxcyJioTiap, XycycaH, OJIui (METHILIECIUII0JI03a, ITHILEIUTI0NI03a, OKCUTIPOIUII-
METHIILIEIUTI0I03a, OKCUIPOMMIATUIILEIIII0N03a, KapOOKCUMETHIILIEIUTI0103a B.0.)
Ba Mypakkal s¢upiap (amerar Leuroi03a, HUTPOLEIto03a B.0.) Xamaa KOoFo3 Ba
KOFO3 MAaxCyJOTJIApUHUHI IOKOpH cudar Kypcarkuuiapaa Y3JIalITHPUIUIIN,
(bU3UK-KUMEBUM, ONTHK XOCCAJapWHHU YpraHuil Oyrhya XOPWXKUK OJIMMIIapJaH
Hernadi Alex, Fejes Ferenc, Kovcs J, Raba, Ruszhali, Annus S, Helmy Samja A,
Atchison L.E,Jimentz L, Waston P.A., Bacho P.A, Hernadi Alex, Fejes Ferenc,
Bhushan Mazumber Bibhati, Ohtani Yoshito, SameShima Kazuhiko, Thomas
Heinze Ba Oaprium Ba urHabapriu aapaxtiap, Oup MWWUIIMK YCUMIIMKIApJaH
KUMEBUIM KailiTa WIUIamra SpOKIM CaHaNTaH IEJUI0JI03a Ba YHUHT 3duprapu,
XamJa OKOpH MEXaHWK, (PU3MK, XaMJa ONTHK XOccajlapra 3ra CaHajraH KOFO03
TypaapuHy oiuil Ba ypranui Oyitnua Hukntua H.W, butenckuii B.51, Ky3nenosa
E.JI, IlerponaBnockuii I'.A, PoroBun 3.A, KnenxoBa H.M, IMlopurmna H.H,
[MupokoB E. II, Hemmosa I'. II, Kpsxxker B. H, Koszmos B.II, ®aare .M,
Oo6onenckass A.B, Enpaunikas 3.I1, JleonoBuu A.A,Muponos lO,I'onybes B.H,
Bonkosa 1.B, Kymananos X.H nap y3nmaprHHUHT KaTTa XUCCATTAPUHU KYILITaHIIAP.

Maxammii xomaménap, SbHA TepakK AapaxT, OYFI0M COMOHU, TOMUHAMOYP
VCUMIUKIapuaaH KUMEBUM KalTa MIIAIITa spoKJId OVraH 1elTioio3a Ba YHIAaH
KOFO3 Ba KOFO3 MaxCyJOTJIApUHU OJUII TEXHOJIOTHSICMHU SIPAaTHII Ba CAHOAT
MUKECH]IA UTIITIA0 YUKAPUIITA KOPUN ITHII KaTTa aXaMHsITIa Jra.

Juccepranusi MaB3yCHHUHI AHCCePTAalUA 0a’KapwjraH OJMHA TAbJIUM
MYacCACACHHUHT WIMMA-TAAKUKOT HILJIAPpH OujiaH Ooraukauru. Jluccepranus
TaJKUKOTH TOIIKEHT KUME-TEXHOJIOTHSI MHCTUTYTHUJA XamJa TOIIKEeHT [aaBiat
TexHuKa YyHuBepcuTeTH «@PaH Ba Tapakkue€T» JYKunmuii-rankukor unuiapu
pexacunuar  UWUTI  2-19. «Tepmuk pecTpykuusara 4Yuaamid —KapOOKCH-
metuiemono3da (KML]) onaumn TeXHOJOTHMSCHHM SpaTHIl Ba CAaHOAT acocHjia
unuiad yuKapumHu ynra kyuunmm»(2009-2010 iunnap.),Hamanran maxpu OOO
«KARBONAM)» kumé€ 3aBoau Ounan Ty3wiaran Nel6/11 pakammm Xyxkanuk
maptHoMa (15.06.201 1itnn.), EA 12-03 «Bbup #uniauk Ba Ky1 HHILTHK YCHMIMKIAp
XamMJla caHOAaT KOPXOHAJApUHUHI TOJAIU YMKUHIWJIAPU ACOCHIA KUMEBHUM KaiTa
UIUIANTa SIPOKIX OYJraH IEeJUIi0JIo3a OJMII TEXHOJIOTHSICMHU CaHOAT MHUKECHIA
kymnamnn (2012-2014 #iunnap.), OT-UK-2013-9. «TonmunamOyp Yeummuru «Daiz-
bapaka» Ba «M¥ku3a» HaBimapu acocuja cudaTim KOFo3 Ba KUMEBUN KalTa
UIUIAITa SPOKJIH OYNTaH IEJUTI0NI03a OJUIIHUHT WHHOBAIIMOH TEXHOJOTHSCUHU
ApaTUIl Ba caHoOaT MUKECHAA HILIA0 uyMKapuira xopuil 3tumm»(2013-2014
nunnap.),MOT-2015-7-18 «IlaxTta To3anail caHoaTd YMKUHAWIApPU (JIUHT, yrap,
VITIOK, IIUKJIOH MOMUFH Ba OOITKA YNKUHAWIAP) acOCH Ia KUMEBUHN KaiTa HIIIIaIra
SAPOKIN OYNraH Typiau MapKajdapJard IeJUTI0J03a OJUIN Ba HMILIA0 YUKApHUIITA
sopuit st (2015-2016 iwap.) MaB3ycujara aMaiuii JIonuxainapu Joupacuaa
Oa)kapuJIraH.

TaagKUKOTHHHI MaKcaaM TapKuOHIa LEJUII0JI03a CaKJIOBYM XOM amiénap
acocuja KUMEBMM KaiiTa wunuIamra SpoKiId OYJITaHKOMIIO3UIIMOH TOJIUMEP
MaTepHaIaPOIUII TEXHOJIOTUSICUHU SIPATHUILIaH HOOpaT.



Taagkukor Basudanapu:Tepak aapaxTHIaH KUMEBMM KaWTa MIUIAINTa
SIPOKJIN OYJITaH MEJUTI0I03a U0 YUKAPUII TEXHOJOTUSICHHH UIIA0 YUKHIIL,

OJIMHTaH TepaK IeJUII0JI03aCh  acoCHJa YHUHT Mypakkad »>pupu -
HUTPOLIEIUTI0103a (KOJUIOKCUIIMH) OJUII MMKOHMSITIIADUHU, OJIMHTAH ILEJUTI0JI032
Ba YHUHI »(QUpJIapuHU yHyMUTa, (U3UK-KUMEBUN Ba MEXaHHMK Xoccajlapura
PEaKIMOH MyXUTHUHT Ba Xap-XuJj NapaMeTpIapyuHUHT TAbCUPUHU YPraHUIIL;

tonuHamOyp Ycummuru «®daii3-bapaka» Ba «Myku3a» HaBJIApUHUHT T105
KHUCMHJIaH TypJid NapameTpiap TabCUpUAa PEaKIMOH KOOWIHMATH IOKOpH OVirax
LEJUTK0JI03a OJIMILI,

TOMUHAMOYp YCUMIIMTH 1IEJUTI0NI03ack acocuaa dapmaredTruka Ba 03UK OBKAT
CaHOATHU yYyH IOKOPH TO3QJIMKKa dra OynraH xapbokcumetwmnienitoio3a (KMILI)
OJIUIIL;

TYKUMAUWINK KOPXOHAJIAPUHUHT TOJAJIW YUKUHIWIAPH ACOCUIA KUMEBUI
KaiiTa MIamra spokiaud OyiaraH LEJUII0JIo3a Ba YHMHI acocuja KOMITO3ULIMOH
MOJIMMEP MaTeprallIap OJIUII;

OJIMHTaH XOMall€nap acocuaa TEXHUK KapOOKCUMETHILEIUTION03aHUHT Ty PJId
coxajap y4yH MIUIATUIAAUTraH Oup HeuTa MapKaJlapyuHU OJIUILI;

caHoar mukécuna KML[ - HuHr Oup Heura mapkanapuHu «MoHoammapar»
yCyJuaa Uliad YNKapWIMIIHHUHT UHHOBAIIMOH TEXHOJOTUSICHU SIPATHUIIL;

TONUHAMOYp VCHUMIIUTHIAH OJMHTAaH LEJUII0JIo3a acocuaa €3yB KOFO3JapH
OJIMILI TEXHOJIOTUSACUHU SIpaTULI.

Taakukor o00bekTH cudaTHIa TEpaK JapaxTH Ba YHUHT MEXaHUK
WIUIOBUJIAH CYHITH UYWKUHAWIAPU,TOMUHAMOYP VCUMIUTHHUHT TI0S KHUCMHU,
TYKUMAUWINK KOPXOHAJApPUHUHT  TOJAdu YUKUHAWIApU, XaMJa yJapHH
MEXaHOKMMEBHM KalTa MIILJIAIT HYIu OWJIaH OJMHTaH IEJUTI0JI03a.

TaagkuKOT mMpeaMeTH - TapKUOMAA LEJUII0JI03a CAaKJIOBYM XOMAILEIAPHU
MUIIAPHUIIT XKapa€HU, HUTPOLEILTI0JI03a (KOJUIOKCUIINH), alleTaTleIi0Ii03a, Typiu
Makcajyiap ~ y4yH — WIJIATAJIAQIUraH  TEeXHUK  KapOOKCHMETWIILEIII0J03a,
dapmanedTrKa Ba 0O3UK OBKAT COXACH YUYH MIIJIATUIIAIUTaH I0KOPU TO3AJIMKKA 3ra
OynraH KapOOKCHUMETHIIIEIUTIOI03A.

Taakukor ycyanapu. Jucceprammsaga VYbB-, HMK- Ba 'H SIMP-
cnexkTpockonus, auddepeHuran TEpMHUK, Macc-XpoMmororpaduss Ba D3JIEMEHT
TaxJIMIUIapy yeyJiapuian GonjanaHuiras.

TagKMKOTMHMHI MJIMHUI AHIWJIMIY Kyiiaruiapaad noopar:

Tepak JAapaxTHJaH KUMEBHH KaliTa WILIAINra SPOKIM OVIraH IeIoj03a Ba
YHUHT aCOCUJa HUTPOLIEJUII0JI03a (KOJUIOKCUIINH) SIpaTUIITaH;

TOMUHAMOYpP YCUMIIMTHHUHT 1O KUCMUAAHPEAaKIuoH ¢aon  Oynrad
[EJUTI0JIO3a  OJIUII  MMKOHUATIApH  KypcaTwin®O Ba  YHMHT  acocuja
KapOOKCUMETHIILIEIUTION03a XaMa alleTaTLeII003a OJIMHIaH;

TYKUMAUWINK KOPXOHAJIAPUHUHT TOJAJIW YUKUHJIWIAPU ACOCUIA KUMEBUI
KaiiTa WIUIaIra spoKId OYIIraH IeJuTi0I03a UuTad YUKUJITaH,;

T€paK JapaxTH, TONMHAMOYp YCUMJIUTH TIOSICM XaMJla TYKUMadUIUK
KOPXOHAJIAPUHUHT TOJIAJIM YWKUHIAWJIAPUAAH OJMHIaH LEJUII0JI03aJIap acoCHIa



TEXHUK KapOOKCHUMETUJIEIUTIOI03aHUHT Xap-XWI coxanap y4yH UIUIaTHIaJUraH
Oup HeuTa MapKajgapu sipaTUIraH;

TONUHAMOYp YCUMIIUTH LEJUII0JI03acH acocuia papmariepTuKa Ba 03UK OBKAT
CaHOATH YYyH IOKOpU To3aiukka odra Oynran KMI[ onum TtexHomorusicu
SApaTUIITaH;

canoat Mukécuga Na-KMIlaunr 6up Heura mapkanapuau «MoHoarmapar»
yCyJina uliad YuKapUIITEXHOJIOTHSICUSIPATHIITaH;

TONUHAMOYP YCUMIIUTUHUHT nosicu acocuaa OJINHT'aH
HEeJUTI0NI03alIapAaHCcu(paTIn €3yB KOFO3JIAPH OJUII TEXHOJIOTHSICH SPATHIITaH.

TagKMKOTHUHT aMaJuil HaTHKacH. Tepak TapaxTH, TOIMMHAMOYp IOSICH,
XamJa TYKUMauyuJIuK KOPXOHAJTAPUHUHT TOJAIM YUKUHAWIAPU aCOCUIA KUMEBUU
KaiiTa unuiamra sipokJid OYITraH LeJUToIo3a Ba yHIaH OUp HedTa KOMITO3HUIIMOH
nojuMep Marepuaiiap (HUTPOLEIUII0JI03a (KOJOKCUIIMH), aleTaTlelIinIi03a,
KapOOKCUMETHJIIIEIUTIONI03a) OJIUII TEXHOJIOTUSICH TaBCHUSI dTUJITAH.

TagKuKOT HATWKAJAPUHMHI MINOHWIWJIMTHINYHAAH HOOpPAaTKU OJUHTaH
MaxcyJIoTJIap TaxJIWJI KWJIuIAa 3aMoHaBUi (u3uk Ba kuMEBHM ycyiuap MK-
CIIEKTPOCKOMHS, ONTHUK MHKPOCKOIUS, PEHI€HOCTPYKTYypa, BUCKO30METPHUS Ba
nudepeHIan TepMUK Taxuulapuaad (oiiianaHuirad Ba sipaTWITaH TEXHOJIOTHUS
UIUI1a0 YMKApUINTa KYJJIaHUITaH.

TaaKUKOT HATHKAJAPUHMHI WIMHI Ba aMajJuMl axamMMATH. TaIKUKOT
HATHKATAPUHUHT WIMHN aXaMUSTUTApKUOM/Ia 1EJUTI0JI03a CaKJIOBUM XOM aiénap
acocuJla KOMIIO3ULIMOH TOJHUMEpP MaTepuaiap OJIMII  TEXHOJOTHUSICUHU
SPATUIITHUHT UMUK aCOCHHH KypcaTuO Oepuil OuiiaH 30X IaHa/ IH.

NmHuHr amanuii axamMusaTH Maxauldid XoMamlénap acocuja OJIMHTaH
LEJUTI0I03a Ba YHAAH OJIMHTAH TYPJIU KOMIIO3MLHMOH IOJUMEp MaTephalllapHU
CAHOAQTHUHT TYpJId coXanapuaa Tai0uK KWIMHUIIUIAH HOOpaTIup.

TagKUKOT HATHXKAJAPUHM KOPMH KWIMHMIIM.Maxammuid Xxomaménap
acocH/ia KOMIIO3UIIMOH TIOJUMEp MaTepuayiap OJUIl Ba uWOUIad YWUKApPHUII
TEXHOJIOTUSICUHM TaKOMWUIAIITUPUIL OYyiHWYa OJMHTaH WIMHANA HaTuxkaizap
acocupa:

OJIMHTaHIIeJUTION03aaH  kapookcumertwieono3a (Na-KMILI) onuniHuHar
«MoHoanmapar» yCyamaa ONMII TEXHOJNOIMACHra Y30eKHCTOH Pecry6nmkacu
WNHTennekTyanm MyJiK areHTJIMTMHUHT wuxthupora mnarteHTd (2011i#., Neo IAP
04359)onuuran. bup Heuta GOCKUWIApHU Y3MJIa KaMJlaraH SiITOHA JKUX03 OPKaJu
Oapua cudart kypcarknuu rokopu 6ynaran Na-KMI] onuin umkonnHu 6epanu;

MaxaJlTui xomamiénapaad I0KOpU MOJEKyJsip maccara ara 6ynran Na-KMI]
oI ycyaura Y36ekucton PecryGnukacu MHTEIEKTyal MyJIK areHTIMTHHHHT
uxtupora nareHtu onuuran (2014 i.,Noe IAP 04989). Anmammuuim napaxkacu,

acocuit MoJ1a MUKJIOPH, TOJTUMEPIIAHUIIT JapakaCHHUHT
IOKOPWJIMTUIIPETIAPATHUHT ~ MIIIATHIUII COXACHHUW KCHTAUTHPUII HMKOHHHHU
Oepany;

Tepak €FOoYd LEJUIK0JIO3acCh XaMJa I[axTa JIMHTA acoCHJa TEpPMUK
nectpykuusira uugamin OynranNa-KMI[ onuimn Texnonoruscura Y30€KHUCTOH
PecniyOnukacu MHTemiekTyan MyJiK areHTJIMTUHUHT UXTUPOTA MAaTeHTH OJMHTaH
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(2009 1., Ne TAP 04359). byprynamm sputmanapuau 0apKapopiIoBYH CTAOUIN3ATOP
cudpaTuna UNUIATWIAIIN TYpiad JACCTPYKTHB OMWJUIApHH Oaprapad ITHII
MMKOHUHHU Oepaju;

TonuramMOyp MOSACHIAH OJIMHTAH LELT0N03a acocha «Y3knmécanoa» AXK
KOpXOHajapujaa KapOOKCHMETHIILEIUII0I03a, KOFO3 Ba KOFO3 MaxcCyJIOTJIApUHU
uiuTab 9ukapum skopuil stmiran («Yskumécanoat» AXK mumar 2016 i 10
Hosiopaaru 01/3-24/D - connu MabaymoTHoMacH). Llenmmtono3a acocuaa kapOoOKCH-
METWIIEIUII0O3aHN HIUIa0 YMKApHII camMapaJopiiurd  MaBxXKyJ TEXHOJOTHsra
HucOataH 18-22%ra opTUIINra UIMKOH SpaTra.

TagKuKOT HATWKAJAPUHUHT anpoOaumsicu. TaakukoT HaTwxkaitapu 21ta
Pecriybnuka Ba 4ta Xankapo amkyMaHjap/a Mabpy3a KWIMHTAH, KyMJIAJaH:
6MInternational conference on times of polymers (top) and composites. (American
Institute of Physics Conf, 2012); «Kumé ®anu 10TyKnapu Ba 3aMOHAaBUI TabIuM
TEXHOJIOTHsUIapy amanuérra xopuid Kwinim wMacananapu» (Tomxent-THITY,
2007); «Materials science and engineering an introduction» (Switzerland, 2012);
«llenmono3a Ba YHUHI XOCHJaJapuHM KUMECH Ba TexHojoruscw» (TomkeHT-
TKTH, 2012); «HHOBallMOHHBIE XMMHUYECKHE TEXHOJIOTHUM M OMOTEXHOJOTHUH
MatepuanioB u npoaykroB» (Mockga, 2010); «Kumé, Hedr-ra3 Kaiita UIUIAITHUHT
Ba O3UK-OBKAaT CaHOATJIIADUHU WHHOBAIMOH TEXHOJOTHUSUIAPUHMU  J10J13ap0
myammodiapu» (TomkeHT-Kynrupor-2010); «[laxta To3amami, TYKMMayuiIuK Ba
CHI'WJI CaHOATJIAPHUHT pUBOXUIaHMII UcTUKOOIapu» (Tomkent, 2003); «Hosbie
KOMIIO3ULIMOHHBIE MaTepuajgbl HAa OCHOBE MECTHOIO W BTOPUYHOIO ChIPHS»
(Tamkent-TI'TY I'VII «®an Ba Tapakkuét», 2011); International Conference
«Renewable Wood and Plant Resources: Chemistry, Technology, Pharmacology,
Medicine»  (Saint-Petersburg,  Russia.2011);  «PecypcocOeperaronime u
9HEprod(HEeKTUBHBIE TEXHOJIOTMM B XUMHUYECKOW W  HepTeXuMHuecKou
npoMbinuieHHOCTH» (MockBa, 2011); «AKTyanabHBII BONPOCHl XHMHYECKOU
TEXHOJOTMM MW  3alluThl  OKpyxarouieil  cpeas»  (Yebokcaper, 2013);
«IIporpeccuBHBIE TEXHOJIOTUM TOJYYEHUS KOMIIO3UIIMOHHBI MaTepUalioB U
uznenuit u3 Hux»'YII «®an Ba Tapakkuér» (Tamxkent, 2015).

TaagKuKOT HATHKAJAPUHUHT IbJOH KWIMHUIIM. JluccepTanus MaB3yCcu
6yitnua xamu 67 Ta MM YOIl STHITaH, myiapaaH, 1 mMoHorpadus, Y3beknucron
OJIMH aTTecTalusi KOMUCCUSICUHUHT JOKTOPJIMK JUCCEepTAlUsIapy acOCU MIMUMN
HATW)KAJIApUHU YOIl ATHUIIrAa TaBCUA STWITaH WIMUN Hampiapaa 24ta Makoda,
KyMIlaJiaH, 22Tacu peciyOirKa Ba 2TacH XOPWKUN KypHaAJUIap/a Hallp dTHITaH.

JuccepTanMsIHUHT Xa:KMH Ba Ty3wiaumu. /{uccepramusi TapkuOu KHpHUIII,
5ta 600, xynoca, doigananunrad anabuériap pyixaru Ba uioBajiapiaH uoopar.
JuccepranussHuHT XakMu 200 OSTHH TAITKKIT dTaIH.

JIACCEPTAIIMSIHUHT ACOCUN MASMYHHA

Kupum xucmuaa yTkazwiran TaJKUKOTJIIAPHUHT J0J3apOJIMTU Ba 3apypaTu
acocllaHTraH, TaJAKUKOTHUHI Makcaau Ba Basu(anapu, oObEKTH Ba MpeaAMETIIapu
TaBcU(IIaHraH, pecnyOiauKa aH Ba TEXHOJOTUSIApU PUBOKIAHUIIMHUHT YCTYBOP
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WYHAJIUMLUIAPUTa MOCIIATY KypCAaTWITaH, TAAKUKOTHUHI WJIMHW SHTWIMIH Ba
aManui HaTuXajnapu 0a€H KUJIMHTaH, OJJMHTaH HaTHKAJTapHUHT UMUK Ba aMaaui
axamMuaTH ouyud OepuiraH, TAAKUKOT HATIKAJIAPUHU aMajauérra »OpHUM KHWJIHIIIL,
Hallp OTWITaH HWLUIAp Ba JUCCEpTalMs TY3WIMIIKM Oyiiua MabiayMoTiap
KEITUPUJITaH

HucceprauussHuHr «TapkuOuaa nei/o3a CakjJ0BYd KOMIIO3MIHMOH
NMOJIMMEP MaTepHAJLIAp OJMINHMHI XO3HMpPAard Xo0JIaTM Ba XOMalé
pecypcjapy OWIaH TabMHHJIAHTAHJIUK Japazkacw» 1e0 HOMJIAHTaH OUPUHYU
000uga wunuiad YMKApUIl TU3UMHAATK TYpJIM Xal d3TYBUYM OMMJUIAPHHUHT
3aMOHAaBHI I0OKOPY TEXHOJIOTHS TapadaaH PUBOKIAHTUPHUIIT HYHATUIIUIAPY TaXJTHIT
ocTura oJiMHrad. KoMmo3uuuoH moiMMep MaTepUaJJIAPHUHT aCOCHM XOMallécu
CaHaJIraH IEJUII0JIO3a HWILIA0 YWKAPUINUHUHT XO3WPTHM KyHAAru 3aMOHaBUU
yCyJulapu Ba YHUHI CHUHTE3H YUYyH 3apypUd XOMAIIEIIAPHUHT aCCOPTUMEHTHHU
HIAKWUTAHTHPUII  MyHanmuuuiapu, PecnyOivkaza MapxXyJ LEJUT0JI03a KOuiad
YUKAPUII KOPXOHAJAPUHUHT WCTUKOONMaru QGaoluaTiapy, yJIapHUHT XOMaIIéra
Oynran Tanmabiapu Xamjaa 3CKM THU3UMJAH SHTUCHUra YTUIl OOCKUYJIAPUHU Kal
Tap3/a MAKWUIAHTUPUIAETTaHIUTH U(o1aJaHTaH.

JucceprauusitHuHr «MaxaJimid XOM ameé CaHAJMHUII [IOJH TMOXO0JH Ba
Oyraou COMOHH acocujaa LeJLJII0JI03a OJIMIIHUHT TEXHOJIOTHK
napaMeTpJapuHd HMUILIA0 YHMKHII XaMIAa OJIMHIAH ULEJUII0JI03aJaH YHUHT
onauii 3¢upu - kapookcuMerwianeo03a (KMII) oauumny ned HOMIaHTaH
UKKUHYM 000uaa skapaéH JaBpUAACYBIIM Ba KUCIOTAIU THAPOJIHA3 MIAPOUTIAPUHA
TQIKUK OTUII OpKAJIM CHHTE3 KWIMHAETTAH [EJUTIOJ03aHUHT Typau cudar
KypcaTKuwiapura Kaid Tap3jia TabCUp dTHUII XyCycura OaruiuiaHraH.

MabnyMKH, JWTHHH Ba TEMULEIUIIONI03alap UEJUII0JI03aHd Y3 HMYHra
OJIaJIUTaH YCUMJIMK XOMAIIECHMHUHI aCOCUU TapKUOUM KUCMIIapu XHCOOJIaHAIU.
Koro3 Ba KapTOH y4yH IEJUII0JI03aHU OJIUII YCYJUIApH, UIILIA0 YUKAPUIIT X KMUHU
OMMpHUII Ba CUpATHU SXIIAIANT MaKCaauIa TEMHIICIUTION03aJapH MaKCUMAl
Japaxkana cakiad KOJMII Ba JUTHUHHM YUKApuO IOOOPHILHU KYy37a TyTaaH.
[{emmrono3anu KaiTa uuuiam ydyH, sbHU yHaaH KMII, auneratnap, BUCKO3anap,
HUTpATIap BX.K, OJUIIJA LEJUII0I033JaH TeMULEIUTIOI03IapHU XaM 4YHuKapuO
100opuiHy Tanad staau. by aca ¥3 Wynuna nemiono3an MOJIEKYJIsip MacCaCUHU
IOKOpY Oynuimura onu0 kenaaud. JIMrHUHHM 4YuKapuO roOopuill y4yH Ou3
TOMOHMMM3JaH XOMal€ra a3oT KUCIOTACH, XJIOP Ba XOKAa30JIAPHUHI 3PUTMACH
OwsaH ONIWHAAH WIJIOB OCpHIN yCyJUlapu TaHJIAHTaH Ba CHHOBIAH YTKAa3WJITaH.
By pearenTiap nurHuH MoJeKyalapu OujaH ¥3apo peakuusra KAPUIIHII OPKAIn
YHUHI OKCHJUIaHUIIM Ba MapyajlaHUIIAra KyMakjiamaa, 11y TapuKa JIMTHUHHU
SpPUAUTaH XOJIaTra yTKa3aau.

HMucceprauusinuar «Tepak AapaxTHIaH He/UIKJI032 OJHUII TEXHOJOTH-
SICHHM MILIA0 YUKHII Ba KapaéH OoCKUWwiIapuaa TypJd NapamMeTpJIapHUHT
TabCUPU» 1e0 HOMIJIAHTAaH YYUHYH OOOWJAOIMHTAH MEJUTIOJI03aHUHT OKAPTUPHIII
YKapa€HUHM YHUHT TypJid cudar KypcaTKuwiapura TabCUPH XaMJia YHUHT acoCHaa
KMI] Ba HUTpOIEIIOI03a OJIUII WMKOHUSTIAPUHUHT YpPraHUITAHIUTH EpUTHO
OepuiraH.
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Tepak 3HT Kyn TapKajirad, T€3 ycaaurad Ba KypWIHILI MaTepuanu cudaruaa
doimananunaauran gapaxT xucoOnaHaau. TepakHUHT KEUMHYATUK KUMEBUUN
KailTa nMIuiamra SpoKJIWIMIMHY aHUKJIam Makcaauaa Mapkasuit Ocué xyaynunaa
Vcaquran 3-12 énuin TepakJapHUHT aloXyJla KUCMJIapu (TaHacH, 1ox-madoanapu,
WIIU3H, TYCTIOFN) TaJAKUK KUJIMHIaH.

1-skanBaJs
TepakHUHTI TAPKUOMI KHCMIIAPH/AA LEJIHJ1032 Ba 00IIKA TAPKUOUL
KHCMJIAPHUHT (KOMIIOHEHTJIAPHUHT) MUKIOPU

Tapkubwuii Kucmiap Tana Iox- WNnauznap ITycTiok
mab6anap
Lenmonoza, % 434 38,3 41,2 22,5
Jluraun, % 22,7 249 27,9 41,8
Kyn1,% 0,30 0,42 0,61 3,5
Hamnuk,% 16,3 17.5 17,2 16,5
DKCTpaKkTIaHaUuTraH 2,14 3,0 4.5 3,6
Mozaanap,%

TepakHUHT TapKUOWN KUCMIIAPUHU TaxJIMJI KWIUII HaTWxkanapu (1-xkaasain)
IIYHU KYpcaTaauKu, EFOYHUHT SHT KaJpjaHaAUraH TApKUOUM KUCMU —apaXTHUHT
TaHAacHJa IEJIII0JIO3a SHT KYIT MUKAOpJa MaBxyl Oyiaamu Ba 43,4% HHM TamIKuI
KWJIaIu, IEJUTIOJIO3aHUHT SHT KaM MHKIOpHU d3ca IYCTIOKAA MaBxXyna OVymanu
(22,5%).

TepakHuHr miox-mabbanapu Ba  WIAM3IAPU  UKKWIAMYM  XOMaIlé
pecypciapu cudaTtuga KUMEBUN KailTa WIUIANI y9yH xomami¢ cudaTuga Xu3Mar
KWINIIA MYMKHH, YyHKH yiapaa moc pasuiiaa 38,3 Ba 41.2% rava, ssbHU TaHara
HucOatan Oop-ilyru 3-5% kaMpok uemnono3a MaBxyn Oymnanu. JIurHun —
TEPAKHUHT HKKUHYM KUMEBUN TApKUOUN KUCMH 1EJUII0JI03a MUKIOPUHHUHT
Kamaiuiura kapab opraau. Tanama, mox-mabbanapaa, WIAU3IAP Ba MMYCTIOKIa
Moc pauiiaa 22,7; 24,9; 27,9 Ba 41,6% nurauH OYIUIIN aHUKJAHTaH. JHT KaM
JIUTHUH MUKJOpHUTa 3ra OYJraH Tepak MyCTIOFUIaH TOJNAIU SIPUM MaxCyJIOTJIIapHU
oJIMII yuyH (poiiganaHuin makcaara MmyBoduk o6ynaau. Konran tapkuOuii Kucmiap
XaM LEJII0JI03a aXpaTud OJIMII YYyH KMMMATIU WKKWAJIAM4U pecypciap O0Yiub
XUCOOIaHAIN.

Tepakman rokopu cudaTin Erod MEJUTI0I03aCHHU OJIUII YUYH J1abopaTopus
mapoutuga Oup Karop Taxpubanmap YTKa3WIIW, SHHUM HWIIKOPUA MUIITUPHII
xapa€uiapy amaira owupwiau. KelumHru taxpubanap cepuscua HILIKOPUNA
MUIIAPUIT TeMIEpaTypacuHU IEJUTI0JIO3aHUHT cudaTura TabCUPU AHUKJIAHTaH.
Hatwxanap 1-pacmaa kentupuiras.

Kaiinatum temneparypacunuar 120°C pgan 190°C rada ommpuiaumiu
LEJUTIOJIO3aHUHT UIKOPJW TapYyalaHUIl TE3JIUTUra Ce3uapiiv TabCUpP KypcaTau.
By mynra onu0 kenaauku, O-1EJUII0JI03a MHUKIOPUHUHT STPU UYU3UKJIAPUHUHT
HDKCTPEMYMH  >KapaHHUHT TeMIlepaTypacura OOFJIMK paBUlIIAa  Y3rapaju.
Hatmxanap myHu KypcartaJudku, Temreparypa OpPTUIIM OWJlaH O-IeJUTI0JI032
MHUKIOPH CE3UJIAPIIN 1apa)kaja OpTaau, MOJIUMEPIAHUII AapaKacH dca Macasiiu.
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By Taxpuba Hatwxkanapura Kypa onTuMall KailHaTuim temmneparypacu 7,0
MlIla kucnopon 6ocumua 170°C HU TAIIKWIT KUJIAIH.

Tepak €rounaH OJMHTAH IEJUIIOJIO3aHUHT cudaTura UIUioB Oepuiil
JABOMUMJINTY CE3WIIAPIIM TabCUP KYpcaTaiu.

Temneparypanunr 150-160°C ra Kamap OIIMPWIMINM — O-LIEJLIIONO032
MUKJIOPUHUHT OPTHUILWTa OJIUO Keyaau, OMpoK OyHIa MOJMMEpIIaHMII Japa’kacu
nacasiid. Y30K JaBOM OSTMalJiMraH KalHATHIIA o- IEJUTI0JI03a MUKIOPUHHUHT
KaMpoK OViuimm, KYypuHUO TypuOAWKH, OONIIaHFUY EFOYHUHT MINKOPJA
SpUMIUraH TapKUOWUW KUCMJIIAPUHMHT TYJIMK YUKUO KeTMaciuru OwuiiaH
n3zoxjanaau (1-pacm).
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1-pacM. Ie/u110/1032aHMHT KYPCATKHWIAPUHU KallHATHII
TeMIepaTypacura 0OFJIMKJINTH

TankuKoT HaTHXKAJApH ITYHU KYpcaTaauky, TpAaKHUHT TAPKUOUN KUCMITapH
Ba UMKUHAWJIAPUIAH  OJUHITAaH  LEJUIIONO3ANapHUHT  (pU3MKaBUN-KUMEBUIA
xoccanapu kypcarkuwiapu ['OCT 1490-75 tanabnapura »«aBo6 Oepau.

OnuHran UeUINI03aHUM  KUMEBUHM  XoccajapuJaH Ba  pPEaKIMOH
KOOWMUATIApUAAH Kenud YHMKKAaH XojiJa YHH KuUMEBUMH KalTa WIUIamra
UYHAITUPWIIM, SBHU YHUHT acocuja HHUTOLEIUII003a (KOJUIOKCHJIMH) OJIMII
UMKOHUSTIIAPH YPTraHUIIN.

Ma3kyp WIIHMHT Makcau Tepak EFouuAaH OJIMHTaH UEJUTI0NI03a1aH
HUTPOIIEILTION03a OJIUII TEXHOJOTHICHHA WILIA0 YUKUII, HUTPATIAMITHUHT Y3HUTra
XOC XYCYCHSTIApUHU TAIKUK KWJIHII, Tepak EFOuMIaH OJIMHTAaH IEJUTI0N03a/1aH
HUTPOIIEIITION03a OJUIIHUHT acOCHi OOCKHWIapuaa Ke4yaauraH jKapaéHIapHUHT
bu3NKaBUI-KUMEBUN KOHYHHMSATIAPUHUA aHUKJAII, YHUHT AacoCHia OJMHraH
TakprOa KOJUTOKCUIIMHUHUHT XapKTePUCTUKAIIAPUHA TAJIKUK KIIUIIIaH Hoopar.
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Tepak €roun 1eJUH0103aCH/IaH KOJJTIOKCUIIMH OJIUII TEXHOJIOTUSICUHY UIILIA0
YUKUIIAA MaBXyJ ac0o00-yCKyHalapfaH MakcuMan aapaxkana (ponmamaHuiay,
naxTa Ba €ro4 1eJUTI0JI03aCUIaH KOJUIOKCUIIMH OJIUII YCYJUTapU KYJTaHUII U,

VIkasmwiran Taxpubanap Ba TaAKUKOTIAD acOCHAA TEPaKk GrOdYH
nesuttoao3acuiad cudar OViinua XO3UpPru BaKTJa CaHOAT MHUKECH]A OJMHAETTaH
TypilapiaH KOJUIIMalAUIraH KOJUIOKCHJIMH OJIMITHUHT acOCUM OOCKUYJIApUHUHT
TEXHOJIOTUK PEXKUMIIApU OMpUHYU MapTa wiMuil acocnad Oepwinu. Crabusiaia
(TypryHnamtupuin) OOCKHYMAA KYIIMMYa KOMIIOHEHTJIapHM YUKApuO roOopwuil,
KOBYIIKOKJIMKHM camMapajlyd paBulla KaMaWTUpUII Ba CU(ATIN KOJUIOKCHIWH
OJIMIII YYyH aBTOKJaBaa KaiHatuiiHu 0,8-1,5% KOHUEHTpauusuid a30T KUCIOTaCH
SpUTMACHIA YTKA3UII TAKIU( KATUHIH.

Hutpouentono3a unuiad yukapuiaa X03Upru KyHraua xomaimé€ cudaruaa
naxTa LeJuIojo3acu €ku €rou lesuioiao3acuiad doigananuiap 344, yaap Oup-
Oupuaan Ta€prnam ycyjiapyd Ba UIYHHHI HaTwxkacuaa cudarujia TO3aJaHMUII
JlapaXkacu, 0-LeJUII0JI03a MUKIOPH, MOJTMMEPIIAHUII Japa)Kacu Ba TAHHAPXU OWIIaH
bapk Kumaau.

Tepak €roun 1EJUTIOJ03aCUHUHT PEAKIIMOH KOOWIMSTHUHHU YpraHUIl Ba YHU
naxTa UEeJUTIOJI03aCUHUHT PEaKIMOH KOOWIMATH OWjiaH TakKochall Oup Xuil
mapouTiapaa, SbHU KyWuaard TapkuOiau peaklMoOH KUCJIOTa apaialiMacu OuiiaH
yrrazwian: HNO3 -23,72% ; HoSO4 — 59,83%; HoO — 15,61%; a3ot oxkcuayiapu —
0,84%. Hutpaumsinam wmoxynu 1:40 HU TalIKWA KWIAW, HUTpalUsIIAIl
temriepatypacu 25 — 27°C opanukaa yuuwiad Typwiay, 4yHKU xapaéunu 27°C nan
IOKOpY TeMmIepaTrypaja YTKa3ull LEJUII0JIO3aHUHT TUIPOJIU3IaHUIINHU  Ba
OKCHJUIAHMIIIMHUA  Te3JaTuIM  Tydalnum Makcaara MyBopuUK  Oynmaiinu,
HUTpanusutam BakTi — 30 1aKkuka KAIuO OJIMH]IN.

N AH

Mﬂ,;\f& KOX/r

194 + ’jfa o O O (W] O 1 140l /3
1937170 1301 A
o2t [ wl A

191 ;T 110l ","/j
iy
1901 100,/

189 | 01 r
::LHH y + : v } 80’1;:-.. —t —t — - 7 MHH,I'
5 1015 20025 300 35 g, 1 23 4 5 67 8 9 10 '
2-pacm.Tepak éroun ne/110/103aCHIaH 3-pacm. Tepak éroun nestroosacu (1)
(1) Ba maxTa ueJJ110103acu1aH(2) OJIMHTaH Ba MaxTa 1e/UIHJ103acuHu (2)
KOJJIOKCHJTHH/IA 30T TYNJIAHUIIHHUHT HUTPATIANIA HCCUKIUK AKPATUII
KHHETHKACH. KHHETHKACH

TagkuKOT HaTwXKamapu 2-pacMaa KeNTUpWIraH. Tepak €roun LEmIo-
JIO3aCUHUHT a30THHU JAacTyad CEKUHJAIITHUPUIITaH XO0JiJa KaOyJl KWJIUIIM LIyHJIaH
nanonar OepaJMKy, HUTPAUMSUIAIIHUHT OWpUHYM 3-5 MHUHYTHZA KHUCJIOTa
apajlalIMacy TOJIa F03aCHJArv I0NKa Er-BOCKIM MOJAANIAp KATIAMUHH €MUPAJH,
IIYHJAaH KEWHH HUTPATIOBYM AareHTHUHr auddys3uscu apajiamMainapiaH

14



TO3aJIaHTaH TEPaK EFOYM TICIUTION03aCH TOJTACUHUHT AU Y3UsIIaHUII Japakacura
eTa/Iu.

ynaan kenuO® YMKKAH XOJAa, TEpaKk EFOUYM LEJUTIOJIO03aCUHUHT PEeaklHUOH
KOOUJIMATH amajja NaxTa LeJUTI003aCUHUKUIAH KOJUIIManu, 0y HaMyHallapHU
HUTpaTialla HUCCUKIUK QXPAIUIIUHUHT KUHETUKACUHU  TAaJKUK  KHWJIHIII
HaTWKaJlapu OwWilaH TacaukiaHagu (3-pacM) Ba Tepak €EFouM LEJUTIOJI03aCUHU
HUTpaTIanaa axpanaJurad yMyMUI VCCUKJIUK MUKIOpHU naxra
HEJUTIOJI0O3aCUHUKH OUJIaH Oup XWiT lapa)cana Oyasu.

OnuHran MabIyMOTIapHU, OM3HUHT Ha3apuMH3/a, Kyiuaarnya TyIryHTHPHUII
MyMKUH. Tepak €roud [EJUIIOJIO3aCMHUHT ToOJajdapy SXIIM HWBUIITa 3ra
Oynranauru cababiau, KUCIOTa apajaliMacH amMalija JappoB IICJUIFOJIO3aHUHT
peakiMoH Mapkasziapura “‘etud Oopann” — Oy HUTPANMUIAIIHUHT OONIIAaHUIINIA
MCCUKJIUK QKPAUTUIIIUHUHT CaKpOBYaH XapakTepUHU Oenrunanu.
Orepudukanusiam  yuyyH  JHUHTAAH  QoijalaHWIraHaa  KyTHUKYJIaHUHT
HUTPATJIOBYM  apajaimima OujlaH  eMHPWIUIIM, €F-BOCKJIM  MOJJAJIAPHU,
NEHTO3aHJIapHH, KoJjaBepca LEJUIIOJI03aHUHT V3MHM HUTpaTiall BakT Oyiinua
Y30KpOK 4Yy3WJIaJu — UCCUKIMK XpaJMIIM CUIJIUK XapakTepra sra Oynaau Ba
MUKJIOPUM JKMXATIaH MacTPOK OolUIaHFWY KuiiMartra sra Oymanu. by myHpax
nanonar  OepaJuvKu, MaxTa IEJUIIOJIO3ACMHUHI  YpHUTa  Tepak  Erouu
HEeJUTI0JI03acuiad (poiIaiaHuIl HUTpATIIalll TeMIIepaTypaCUHUHT OPTHUILUATA OJIHO
KenMaiau, OyHJa MCCUKIMKHUHT OWp TEKUC aXpaJUIld 3Ca HUTPALMOH
MAaCCaHUHT PEaKTOpJa MapyajlaHUIll 3XTUMOJIMHU KaMaWTHpaad Ba KapaCHHUHT
XaB()CU3TUTUHA OIIHPATIH.

[ynpaii Kuanb, dKCIEPUMEHTAN TAJIKUKOTIAp acocuja IIyHJai Xyrocara
KEJIMHIUKH, TepaKk EFOUM IIeJUTIONI03aCUHUHT PEaKIMOH KOOWIHMATH amaijia maxra
LEJUTIOJI0O3aCUHUKH OulaH Oup Xuil Japaxkajaa Oynaau Ba YHU HUTpaT/IAllHU [MaxTa
IEJUTIOJIO3aCHIaH  HUTPOIEIUTION03a WIIIA0 4YWKapuInga KaOyJdl KWIMHTaH
amasIaru pexxumiiap Oyinya yTkazuil UMKOHUATH OYJaau.

HMucceprauussHUHI « TonmMHAMOYpP YCHMJIMTH acOCHAA LEJIKJI03a OJIHIL
TEXHOJIOTUSICHHM SIPATHII Ba OJIMHTAH LEJJII0JI03aHU KUMEBMA KaliTa MuLiao,
KOMIIO3UIIMOH TOJUMEPJM MAaTepuauiap oJMIIra unyHaarupuuon» 11e0
HOMJIAaHTaH TYPTHUHYM O00uga WK OOp TONMMHAMOYPHUHT TIOS KHCMUJAH
LEJUTI0JI03a OJIMII JKapa€HHUIa TypJv MapaMeTpIIapHUA OJMHAETTAH LEUIF0JI03aHUHT
cudar KypcaTKuujapura TabCUpH, XamJa >kapa€H naBpuia TYpJiIu OKapTHUPYBYHU
peareHTiap OWIaH WNUIOB OEpWiTraHa, YHUHT PEaKIMOH Ba ONTHK XOCCAJIApWUHU
y3rapuy ypranwian. ONUHTaH UEJUTI0103a acocuaa €3yB Xama ypama Koro3iap,
NIYHUHTJEK ~ pyOepou]i  MaxCyJoTIapd  Y4YyH  HWIUIATHIAOUTaH  KOFO3
HaMyHaJIADUHUHT OJIUI UMKOHMSTIAPU aHUKJIAHIW.. YJIAPUHUHT XYCYCHUSTIIApU
3aMOHaBHI ycyiiap OWiaH TaAKUK STUIIN.

MabiayMKu TOMMHAMOYP YCHUMIIMTUHUHT TyTraHarujaH JOpPH TperepaTd -
UHYJIIMH OJIMII MaKCaJAuaa KEHWHIW Hwuapaa Kymiad eTUIITHPUIMOKIA Ba
X03upru kyHjaa PecnyOnukamMu3ga TOMWHAMOYPHUHT IUIAHTAUMsUIApU KEHrauo
O0opMoOKIa.
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TonnHamOyp TyraHaru MUUIATWITaHAAH KEWHWH KOJITAaH Nosuiapu (€p yCTH
KHCMH) XO3UPry KyHrada YMKWHAN XUCOONaHMO, aMaiaa KyJUlaHWIMacaaH EKuo
1000puIMOK/1a Oy 3ca aTpo-MyXUTHU UDIOCTAHTUPHUIITA OJIUO KEJIMOKIa. bUpok,
JacTaa0Ku TaAKUKOTIAp IIYHU KYypcaTAuku, TonuHamOyp mnosutapuaa 50% rada
nesono3a Magxy oynaau. Ly cababiu TonuHaMOyp YyCUMIIMTUIaH KEMMHYATIUK
KUMEBUHM KaliTa MIUTANl YYyH SPOKJIM OYJIraH LEJUTI0I03a OJUII TEXHOJIOTHSICUHU
UIUIad YUKUII OYirya UIMUN-TAAKUKOT UIUTAPUHUA OJMO OOpHIL XO3UPTU KyHJIa
UIM-(aHHUHT 10713ap0 MyaMMoJiapuaH Oupu 0yanu0 KeIMoKaa.

TonunamOyp  mosicujaH  OJMHTAaH  LEJUTI0J03a  OJMIN  Makcaauja
TONMHAMOYpPHUHT Maijananran noscuan NaOH HUHT Typiawda MUKIOpiapaaru
APUTMACH]IA KAHATHUII aMaJira OMIUPUIIINK Ba OJIMHTaH MaXCYJOTIAPHUHT aCOCU
cudat KypcaTKuwiapy ypraHwiau, Oy HaTWxKazap 2->kajaBaiija KeITHPUITaH.

2-KaaBaJ

NaOHKkoHUeHTpalusACHHU HE/TIOJI03AHUHT acoCuil cuaT KypcaTKu4Jiapura
TabCUPH
No| NaOH,| Tem- | t,coa |Yukum,| Hamnuk, | Kymmmk o- 1e- ITJ1
r/n | pa’C T % % % JI0JI03a,
%

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

XKansanman kypunubO Ttypubauku, 160°C TemmepaTypa Ba  HILKOP
KoHueHTparusicu 20 1/1 raya Oynranma Ba 2 coaT JaBOMUJA KaWHATWITaHIa
LEJUTI0NI03a  XOCWJI OynuImM  Ky3aTuiMaiau, Oy 5ca Ieiuioio3a OyiaMaraH
MOJJIaJIApHU IPUTHUII YUYH HUIIKOP MUKJAOPUHUHT €TUIIMAETTAHIUTHUIAH J1aoJiaT
oepanu.

NaOH nunr xonnentpanusicu 20 r/n 6yaranaa ueiogo3add yayMu 43%
JIaH OLIWK YUKHIIK Ky3aTuiaaau Ba yHUHT Hamuuru 3,0%, kyn mukgopu 0,87%, o-
uemttono3a mMukaopu 90,1% wu, nomumepnanumn gapaxacu 1200 HU TalIkui
KHJIA]IH.

NmKOpHUHT KOHLIEHTpauuscu 25 TI/1 Trada OIIMPWITaHIa UEeJUII0JI03a
yukuimu  36,9% raya kamasiaud, OyHM UEJUII0J03a MAaKpPOMOJICKYJIAJIApUHUHT
TUAPOJIU3IAHUII PEAKIUACH TE3UTUHUHT OPTHUIIM OWJIaH H30XJall MYMKHH.
byHna o-1enmono3sl MUKIOPY OIIAIH, JIGKHH YHUHT TOJUMEPJIAHUII Japakacu
saca 1040 ra kamap Tymaau, HEUTIOI03aHUHT Hamiaurd 3,2 % rada opraau, Oy
LEJUTIOIO3aHUHHT  MOJIEKYJISIp CTPYKTYPACMHHUHI YCTKH KOIUIAMUHHUHT KUCMaH
TUTWITAHJIUTUIAH JapakK oepaju.

NaOH KOHIEHTpANMSICHHUHT OIMTUPHINIIN KYJTHUHT MHKIOPUHU OPTHIINTA
onu0 kemaau. Iy cababnu kyn muxkaopu 0,81% rada kamasiiu.
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Nimkop  KOHUEHTPAUMSICUHUHT  KEWMHYAIMK  fHAaJa  OIIMPUIIUIIA
IEJUTFOJIO3aHUHT KYJUIMHUHT KaMaWHIInUra o0 Kemaau, Oupok OyHIa IeIUTI0I03a
YHYMH, MOJIUMEPJIAHUII JAPaXKacu Ba O-I[EJUTI0JI03a MUKJIOPU KECKUH KaMasiJu.

[llynnan xenub 4YWMKKaH XOJja WIIKOpP KOHUeHTpauuscuuu 20-25 r/n nax
OLIMPHUII Makcaara MyBohuK Oynamaiau, OyHaa HIIKOp capdu Kymasaud Ba
OJIMHAJUTaH LEJUTION03aHUHT cudar kypcatkuuiapu Emonnamanu. OIUHraH
MabJIyMOTJIapAaH KenuOd 4YMKKaH XoJjja onTuMman mapouT kuinub, 150°C
TeMmriepatypa, 2 coat kaiHaTu Ba NaOH-auHr 20 1/71 KOHIIEHTpAUUACUHH OJIHII
MYMKUH.

Ontuman mapouTAa OJIMHTaH LEJUII0JI03a 04 JKUTappaHr KYpPUHHUILIA
Oynaau. PaHrHM THUHUKIAIITUPHUINL YYyH [EUIIOJIO3aHH OKAPTUPHUII >KapacHu
Vrrazwiau. Llemnrono3anu okapTUpUI JkapaéHU IIyHJIAH uOopar OYnaauku,
LEJUIIOJIO3aHN OJITaHJAaH KEWWH, YHUHT OKJIuruHu 90-94 % €xu 60-70% spum
OKJIMKKA JPUIIHII y4yH TapKuOJard KOJIAWK JUTHUHU YUKApUO HOOOpHUIN yUyH
OKapTUPHUII YCYyJIU KYJUIaHWIAW. XO3UPrd KyHJa JIMTHUHHU IEJUII0JI03a
TapKUOUIaH OKAPTUPHUIL YK OMIIaH YuKapuO OOOPUITHUHT OUp HeuTa ycyJuiapu
Mapxya. OxapTupuin  kapa€Hu  UEJUTIOJIO3aHMHT  0ab3u  OuUp  ONTHK
XYCYCUSTIIApUHUHT ¥y3rapuiura oiau0 kenamu. MWmHuWHT Maskyp Oockuuuja
HAaTPU TUNOXJOPUT Ba BOJOPOJ TEPOKCHI peareHTiIapu OWIaH OKapTUPHIIL
KapaCHUHUHT TONMUHAMOYp VcumiuruHuHr «®@aii3 - bapaka» Ba «Mybxuza»
HABJIAPUHMHT NOSUIApUAaH, IIYHUHTACK TEPAK EFOUYMIAH OJIMHIAaH LEJUTF0JI03aHUHT
0ab3u Oup cudar KypcaTKuwiapura TabCcupu ypranuiaau. JlacTimad oxapTupuii
TypJinda KOHIEHTpauusiid Hatpuii runoxyioputia (NaOCl) yrkazunau.

3-xkanBanga NaOCl - HUHT Typid KOHUEHTpalUsUIAPHUHT IIEJUTIOJI03aHU
OKapTUPUII )KapaHUHUHT TAbCUPHU KEITHPUIITAH.

3-:xaaBaJ

TonunamOyp yeumauruauer «Paisz-bapaka» Ba «Mybxku3a» HaBIapH,

IIYHUHTACK TePaK éFOYNAaH OJIMHIaH HEeJII0JI03aHN OKAPTHPHUII KapaéHuaa
NaOCIkoHUeHTPAIMSACHHY LEJJII0JI03aAHUHT cCU(AT KYPCATKUWIAPUTA

TabCUPU
Lemtrono3anuHr cudaT KypcaTKUIIapH
Ne | NaOC1 | TonunamOyp YCUMIMTHHHHT TormHaamMOyp Tepak érouniaH ONMHTaH
«Daiiz-bapaka» HaBugaH VCUMIIUTUHUHT
OJIMHI'aH «My¥Bbx13a» HaBUZIaH

OJIMHTaH

*O,% | *a,% | *K.% | *IIT | 0,% | a,% | K% |[TIO | 0% | a,% | K% |11

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

1,0 74 1919 | 0,82 | 1010 | 64 [91,1 | 0,88 | 910 | 76 | 93,8 | 1,0 | 1030

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

2,0 87 93,0 | 0,71 840 84 192,21 0,79 | 740 89 | 95,01 0,89 | 890

2,5 90 93,6 | 0,69 | 800 86 | 92,8 | 0,74 | 700 92 | 95,2 ] 0,87 | 830

3,0 92 94,7 | 0,62 | 710 88 | 93,1 ] 0,68 | 690 93 ]19551]0,78 | 780
7 3,5 94 952 | 0,53 | 540 | 92 | 949|062 | 480 | 95 | 958 ] 0,71 | 610

*O — ogaux oapadxcacu

*a — yennonosa

*K — kyn muxoopu

*I[1/] — noaumepranuw oapasicacu

N[ |W|IN|—
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Ky3zarununap IIyHU KypcaTaJluKH, OKapTUPYBYHU peareHTHUHT
KOHIICHTPAITUSICK OPTHUINHM OWIAH TEJUTIOJNIO3aHUHT OKJIMK Japakach Ba 0~
LEJUTI0I03a YHYMH OpPTaJd, KyJ MUKAOPHU 3Ca CE3WIApIW Japaxaja Kamasnu. Ba
aKCHHYa, TMOJUMEpPJIAHMILI Japa)kacu Macasau, SbHU canOuil TOMOHra Kapad
y3rapaau.

Hemmonozann NaOC1 éppamuaa okapTupuiiga TYpiad Xuil —cajaouid
OMHJIJITADHUHT BY>KYJAra KEJMIIWHA XUCOOTa onuil OwjiaH, IIYHMHTIEK, Oup cy3
OwsiaH aiiTranja, KeMMHTM OOCKUWIapa OKAPTUPHWIITaH LEJUTI0I03adaH TypJn XUl
MaxCyJIOTJIapHU OJIMIIAa IKOOMM cudarnapHu cakigad KOJMII MaKcaauja
YCUMJIMKHUHT Xap OWp HaBH Ba TypH y4yH OKApTUPYBYH PEArCeHTHHHT ONTHMAII
KOHIIEHTPAIUSICHHY TaHJIall Tajgad KWIMHAIH.

VrTkasuiaran Taxpubazap acocuaa TonMHAMOyp ycumauruuuar «Paiiz-
bapaka» HaBu acocuparu unemmono3zanu okaprupumga NaOCl wusar 2,5%-1m,
«Mybx13a» HABU aCOCUJATH 1EJUII0I03aHU OKapTupuinga 3%-J1u Ba Tepak rouu
acocuJaru IeJUII0I03aHu oKaptupuiiaa 3ca 2,0%-11 KOHUEHTPALMSICH ONTHUMA
ne6 KaOys KUJIMHIY.

KeiiHuanuk oJIMHraH TONMHAMOyp UEJUIIOJIO3ACUHUHI KOFO3 Ba KapTOH
Tal€pranl y4yyH SIPOKIWIMIMHYM aHUKJIAl MakcaJauaa LEJUIr0JI03a HaMyHalapu
(OKapTUpWJIraH Ba OKApTUPWIMAraH) KOFO3 OJIMII Y4YyH SIPUM MAaxcCyJoTiiap
cudaruaa Kyuiam MyMKAHIUTH KYpCaTUIIAN.

«Hamanran xoro3m» MUK kopxoHacMHUHT WIUIA0 YUKapuil OViIuMuia
TonuHaMOyp YcumiauruHuHT «@ait3-bapakay HaBUHMHT TOsUIapuAaH OJIMHTaH
HeJIroI03a acocuaa Korosuuur 70, 80 Ba 90 pM? ro3a suunurura sra 6yaran 500
KI' MUKJIOpJard TaXpruda-caHoaT MapTHICH OJMHIU. MeXaHUK MyCTaXKaMIUKHUHT
acocuii kypcatkuwiapu cudaruga ['OCT 13525-1-79 ra myBoduk, Typiuya
MailallaHulll Japaxanapuia «y3Wiull 3YPUKHUIINY Ba «Y3WIUII Y3YyHJIUTH
TaJKUK KWJIWHIA Ba YJIAPHUHT KYpCAaTKUWIApU CTaHAApTra MOC KEJHIIH
anuknanau. [y Owman Oup kKaropaa TOmMMHAMOYp SIpUM IIEJUTIONO03aCH acoCHa
“Pybepounn” MaxcynoTu onuHAu.byryHru kynaa pyoepous — ToM EMUII y4yH KEHT
KYJUITaHWJIQJUTaH MaTepuasuiapal Oupuaup.

byryuru kyHpma pybOepouag — TOM €nMII YYyH KEHI KYJUIaHWJIAJUTaH
MaTepuaiiapaan  Oupuaup. TpaHCHOPTUPOBKA  KWIMIIHUHT  KYJAWIUTH,
HApXUHUHT KUMMAT SMACIUTH, MOHT@X KWIHIIHUHT OCOHJIMUTM YHra O¥yirax
TajgaOHUHT 010 KenMoK1a. ONMHIraH HaTWXKajdap 4->kaiBajija KeITUPUIITaH.

4-:kaaBaj
TonunamOyp ApUM LEJIIJI03ACH KYIIUJITAaH KAPTOH TOMENKUYHUHT
Ta:KpUOdA MAPTUSICHHM JIA00PATOPHSI CHHOBJIAPH/IAH YTKA3UII HATHXKAJIAPHU

Ne Kypcarkna Homu KypcaTknuHHHT KMMaTH
I'OCT 6¥itnua Amannaru
1 | Macca, craHmapT HaMIMKAAH Kam 350 365
6ynmaran %, r
2 | Wyn kyitnnagurad 4eTiamm +26 -
-18
3 Hamimk, %, naH OIIKMK dMac 6 7,1
4 | CuHrnupyBuaHIMK, %, 1aH KaM 3Mac 135 115
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Hamanran Buostd ITon TyMaHMpard «YpaM TOMENKMY MAaTepHAILIApH
MWK kopxoHacupa TOmMHaMOyp spuMm uemnonozacugan 809m> (350pMm* 1n)
MUKJOpUJIa KapTOH TOM €MKWY MATEPUAIHUHT Takpuba-caHoaT MapTUsiCU Ba
yHuHr acocuaa 51 mona (15 merpnan) pyOepoun onmuau (S-kansan). Kyhnna
OJIMHTaH MaxCyJOTJIapHU TaXpuOa NapTUsUIAPUHUHT J1a0OpaTOPHUsi CUHOBIAPUIAH
VYTKa3WIraH HaTHXKaJlapu KeITUPUIITaH.

Kyiinna xentupunrad kypcaTkuwiap OuiiaH OJMHTaH TOMENKWAY KapTOH Ba
PKII-350 py6epoun maxcynotiaapu ['OCT tamabnapura Mmoc Kejaaau.

S-xanBaJ
TonmunamOyp fipuM nesLI0I03acuaad poigasanum OMIaH MJiad
ynKapuJiaran kaprouaan raiiépiaanran PKII-350 pyoepouanu 1aboparopus
CHHOBJIAPU/IAH YTKA3UII HATHKAJIAPH

Ne | KypcaTrknu Homu KypcaTknuyHHUHT KMiiMaTH
Menép Awmangaru
1 Komnaiguran  tapkubuusr | 800 768, 754, 702
MAaccacu I/ M2, 3HT KaMKjia
2 | Uysumga y3uaumn Ky4yu, KT 28 26; 28; 27,6

Ky4, 9HT Kam#ia
3 80°C Temmneparypana 2 coar | Hamyna ro3acua mummmap Ba | TonuaMaran

JTAaBOMHJIa UCCUKKA KOTUTAMIUTaH TAPKUOHUHT
OapJOLUTHITUK CHJDKUII ajloMatiapu
OYIMACIUTH JIO3UM
4 | TynoupyBun Muxkaopu, 12%, | 12 11

SHT KaMHJa

HMucceprauusiHuar «TonmuHaMOyp meJJIl0J103aCH  acocuaa oAUl Ba
mypakka0 3¢upunu oaumx Ba Na-KMI onmumauHr “MoHoannapar” yCcyJMHA
sipaTum» 1e0 HOMJaHTaH OemmHYM O00uIa IEJUTI0Io3a dPUPIAPUHN CHHTE3
xKapaCHllapu JaBpHaa Typid OMWUIAPHUHT XOCWJI OYylIamuraH MaxcyJjIoTIapHUHT
Typau cudar KypcaTKMwiapura Kail Tap3jga OOFTMKIWTHUHU TaaKUK JTHUIITa
OarvllUlaHTaH Ba TOMMHAMOYpP IIEJUTIONO3aCHJaH IEJUIIOJIO3aHUHT OHT KV
TapKajraH Mypakkad >pupu — areTHIeI0I03aHu OJUIIl UMKOHUATH KypcaTrO
OepuiiraH.

[emnrono3a aneraTtnapuaaH Tau€piaHraH MaxcCyJoTiap XM MEXaHUK
Xycycusraapra sra Oynagu. IIyHm >bTHpo) STHII JIO3UMKH, Y36EKHCTOHZA
aleTUIIIEIUTION03a UIIa0 YuKapuiln Oyinda upuk kopxoHa (DaproHa «A30T»)
unuiad TypuOau, y XO3UPrd KyHradya xaM 4YeT/JaH TalluO KeNTHpUIaJuraH €rou
uemnonozacu Owinadn unuiaiau. lly ca®abnu, ynapHu umnmad 4yukapuml y4yH
yeTnaH oJu0 KenuHaETraH IeJUTI0NIo3a YPHUHU Maxauiuid xomamé OulaH
AIMAIITUPUII MyaMMO XHCOOIaHaIH.

Anerwuiam ManeMa ycinyOu Oyitmya amanra ommupwiaan. bup Tekuc
TepUPUKANMSIIAHTAH MaxCyJIOTHU OJIUII Ba AaleTHJIAIl TE3JUTHMHHA OUIUPHII
YUyH [EJUIIOJIO3aHHN OJIMHIAH OYKTHUPHUIIHHM aMmalira OIIUPHUII KYMPOK Makcaira
MyBobUK Oynmaau. bykmaran meiroio3a *KyJla CEKWH aleTWUIaHaJAh, YMyMaH
O0ap3m  Oup xoiapma »dca oxupurada anetwuianmainu. Iy cababmm
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LEJUIFOJIO3AHUHI HAMIIMTH aUeTWUIAIl JKapaCHUHUHI TE3JUIMra KarTa TabCHUp
Kkypcaraau. Llenntono3aHMHT HaMJINTH KaHYaJdUK IOKOpU OYJica, YHHHT OYKHUIIN
IIYHYAJIMK KaTTa 0yJiaau Ba aleTUIUIAL )Kapa€HU IIyHYAUMK Te3POK KEYa/Iu.

bupok auerusuiam yuyyH OLIMPWITaH HaMJIMKKa 3ra OYJraH LeJUIH0JI03aHu
KyJutaim Makcaara MyBoduk smac. UyHku OyHAa Tojada MaBxynd OYiraH cyB
OunaH peakuusira KMpUIIaJuUraH CUpKa aHTMAPUAM capdu ce3niapiu Japaxana
optanu. Llemtrono3ann My3iu CUpKa KHUCIOTAacUAA OJAMHJAAH OVKHUIIMHM amaira
OLUIMPHUII KYIIPOK MakKcaara MyBopuk Oynanu. byHnail nnuioB Oepuil HaTHXKacuaa
Xyqau yma Oup Xuia  IapT-lIapouTiapia  YTKazWiaauraH —aneTwLianl
xKapaCHUHUHT Te3nuru 8-10 maprara omaau. Lemtrono3anu onauHAaH OYKTUPHII
YUyH KYJUIAaHWIaJuraH CHUpKa  KHCIOTACUHUHI  MHKIOPU  KEMHMHYAIMK
alleTWJUIAWIMral  apajalliMaHd  KyIMIIga Xucobra osuHagu. 4-pacMja
LEJUTIOJIO3aHH JECTPYKIMUIANI Ba alleTHIUIAITHUHT KMHETHK 3TPU YU3HKIApUHUHT
(4-pacm) cynbgar kucinoracuHuHr MUKA0pH 0,3% Ba xap Xui Temneparypa Ba Xap
XWI BakWTAa Yy3rapumnuiapu kedatupuiarad. Cupka KHCIOTacM MYyXHTHJA
OLUMPWJITaH TeMIlepaTypajap/ia OJMHTaH IEeJUII0J03a yWIaMyd aleTaTUHUHT
TapKUOMHU YpraHull IIyHU KYpcaTaauKu, TEMIIEpaTypa PeKUMUHUHT MabllyM OUp
OpajMKIapAa Y3rapuiid 3pUMaiural 3appadajapHUHT MUKIOpPH Ba TapKuOWra
TabCUP KypcaTaau.
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*T11- monuMepiIaHHIl 1apaXkacu
4-pacm. Cyabpat kucaoTacunuHr Mmukaopu 0,3% Ba oouianFuy temneparypa 1 - 25°C, 2
-30°C, 3 -35°C 6yaranga ue/ai0/103aHU AlETHJLIAL (M) Ba AeCTPYKIHUAIAL (*) KHHETHK
3rPH YU3MKJIAPH.

Taakuk sTuIl gaBpuaa cyiabdar Ba XJI0p KUCIOTalapu OWiaH Oup Kartopnaa
MarHui nepxjopaTtaad XaMm (porgananud Kypuiam.

Marauii nepxJopaTHH KaTaJW3aTOPHUHT TapKUOWW KucMiapuiaH Oupu
cudaTuaa TAaHJIAHUIIN YIAPHUHT CEJICKTUB XapaKTEPH Ba YHUHT XJIOP KUCIOTACUTa
Kaparasja KaMpoK Ta>KOBY3KOPJIUTH OWUJIaH acoC/IaHaIu.

Kynpox camapagopiuru Ba  OJIMII  OCOH  Oynrannuru — cababium
nepxJjopariap/iaH MarHui mnepxjoparra YCTUBOPJIMK OepwiraH. YHU amaijaru
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TEXHOJIOTHK HWIIIad dYWKapuin xapa¢Hiapuja KaOynl KWIMHTAHWTA KaparaHja
KaMpOK MUKIOpAA OJIMHTaH Cyiabhar EKku TepxjaopaT KUCIOTACHTa KYIIHIII
cudatiivi TEXHUK alleTaTIeIUTI0JI03a OJIUII UMKOHUHU Oepau.

TonunamOyp  LEJUTIOI03acUAaH  OJMHTaH  ywlaM4u  areTaTJIapUHUHT
dbU3MKaBUi-MEXaHUK Ba KUMEBHM Xoccajap LEJUTIOJIO3aHUHT Ou3ra MabliyM
OynaraH I1EJUTIONIO3aCUHUHT  OOIIKa CTaHAapT Typjapu acocujpa (maxra
HEJUII0JI03acH, €F0Y 1EJUII0JI03acH) OJIMHTaH UEJUIIJIo3a  yWwIaMud aleTatu
xoccanapu Ownan Oup xun Oynau. by TonuHamOypaaH OJMHraH IEJUTIONI03aHU
Typiu XuJl IeJUT0j03a 3(PUPIApUHU OJUII YYYH TaBCHUSl KWJIAII WMKOHWHU
oepanu.

Omu6 Oopwiran TagKUKOTIAp JAaBOMHUJA TOMHMHAMOYpP LEJUTIOI03acHaaH
neuTroa03aHuHr oaauid dgupu Na-KMIL] onum uMKOHHATIApPH XaM YpraHHIIIH.
Na-KMII onum yuyyH xomaii€ acCOPTUMEHTHMHU KEHTauTUpHUII Makcaauaa Ous
TONMHAMOYPHUHI YMKUHIU Je0 XucoOiiaHajaraH ep YCTH KUCMHUJIaH OJIMHTaH
IEJUTI0JI03a1aH (DOHIamaH/IHK.

CyBna spuiiguran KMII umkopiu nemitojo3ara HaTPUUMOHOXJIOpALeTaT
OwslaH KyWuJaru peakius oyinya TabCup KYpcaTUIl HATHXKACHU]1a OJIMHAIN:
Henn (OH),+2mNaOH+CH;CICOONa— Ilenn (OH) -m
(OCH;COONa)+mNaCIl+2mH;0

KMIlan cuHTEe3 KWIMII y4YyH TONMMHAmMOypAaH KyuWumaru cudar
KypcaTKuwiapy OwWjaH OJIMHTaH MeJUT0J03a HaMyHacuJaH (oiganaHuiau:
noaumepsianuin gapaxacu (ITJ1)-1100, namnuk, % -4.7, o —nemwitono3a, % -95.7,
KyJ, % -1,2.
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I-momumepnannm gapaxacu (I1]1)
2-acocuii Mogaa muxkaopu (AC), %
3-¥puH anMamuHui gapaxacu (AJl), y
5-pacm. ETnium skapaéauanar KMIL HuHT cudar KypcaTkuwiapura TabCUpHu
Masbnymku, KMI vy unmad yukapuii >kapaéuu Oup Heuta O0CKUWIapJaH
TAIIKWI TOMAAM, yjlapra KyWuJarwiap KUpaau — HUIIKOPIW MepCepU3alMsIIalll,
aKWJIIAI, STUITHUPHI, IYHUHTIeK KypuTuil. FOkopuaa kypcaruiradn 0ocKu4iap
acocuga oymHran KMIl OyTyH TEXHOJOTHK WY1 JaBOMHUIA TypJId JECTPYKTHB
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(eMupyBuM) TabCUpIApHH OOLIAaH Keuupaau, Oy MEXaHHUK, TEPMHUK, IIyHHUHTICK
KUMEBUHM eMupuMiiapra onu0 kemaau. byHaai xonaa Tojga MakpoMoJieKyJanapu
3aHXKHUpHUA DJIEMEHTAp 3BEHOJIAPHUHT y3wiuiiu onuHaaurad KMIL] vuur cudar
KypcaTKuwiapura caiOuil TabCup KypcaTaau.S-pacMliaH KYpUHUO TypuUOIUKH,
ETWIINIL XKapaCHU TEMIEPATYPACUHUHT OPTHUIIH OJMHAAUTaH MaXCYJIOTHUHT cudat
KYpCaTKUWIapUra ce3wiapiid TabCUp KypcaTaau: MOJMMEPIAHUII Japa)kach Ba
KOBYIIKOKJIMK Macasiv, YpUH aJIMalllMHUII Japa’kacu Ba aCOCUU MOJJAa MUKAOpHU
opragu. TonunamOyp nemno3acugan onuurad KMI nunr cudar xypcarkudiapu
TaIKUKOTJIAp HaTW)Kacuaa OJUHTraH Oomika xomamé wmaHOamapy — maxra
HEeJUTI0N03ac  Ba €FoY  IEJUII0J03acHJiaH  OJIMHIaH HaMyHajgap Ba HIad
YUKapUIIIa MaBxKy1 OYaran HamyHanap OuiiaH TakKociaaHau (5-kaaBan).

S-xanBaJ

Oaunran KML aunr Taxxpuda namynajgapuauTsh - 88.2 — 12-2005 oyiinua
HILIA0 YMKAPWIAIUIAH CAHOAT MAPKACUHUHT (PU3UKABUI-KUMEBHH
KYPCATKHYJIAPH OMJIaH TAKKOCJIAII

No KMII namyHnanapu
Kypcatkuanap Tonunam6yp Tepak éroun [Maxta nen- | TY-88.2-
LEJUTIONIO3acH | IEJITION03acUIaH | JIFoJIo3acuaa 12
aH H 2005 i
1 | HomumepnaHum 640 760 930 500
napaxkacu (I1/1)
2 | Kapbokcumerun 0,83 0,82 0,84 0,8-1,0
rypyxJjap oyinya
VPHUHHU aJIMAIIUIIT
napaxact ()
3 | Acocuii Mmogma 52 51 53 50
MUKI0pH, %o
4 | 2%-1m cyBIH 128,0 135,0 140,0 100
SPUTMAHUHT
énumiokaury, cll3
5 | CyBna spyBuaHiuk, % 98,2 98,4 98.8 97
6 | Myxutausr pH u 8,1 7,9 7,8 8-12
S-KamBayilard  MabAyMOTJIapJlaH KYpUHHO TYpuUOAMKH, TOMHUHAMOYp
nesuttoao3acuaad oauaran KML y3uauHT cudar kypcarkuuinapu O0yiinua amania
XOMamEHUHr  Oomka TypiapugaHn ojguHran KMI[ nman  konumMaiaw,

Tshramabnapura >xaBo0 Oepajy Ba yH/IaH XallK XY KATUTUHUHT TYPJIM cOoXajapua
doitmananum mymkuH. KMI nnmad aukapuimmHUHT OMp KaHYa yCyJlapy amaliia
MaBxXyJl, yjJap IOKOpPU IOJUMEpJAHUII Japa)kacu, IOKOpPU YpHUH aJIMallWHHUIL
Japakacu, yMyMaH IOKOpH WXKOOWI HaTwkanapra WYHaATUPWITAH TaIKUKOTIAp
HATWKACH/IA UIILJTA0 YMKHUIITaH.

Sluru, sHajga OCOHPOK yCysn OujaH TONMWHAMOYp YCHUMIMTHHHUHT «Daif3-
bapaka» Ba «Mybxkun3a» HaBIapH, LIYHUHIIEK TYKUMAUYUJIUK CAHOATUHUHT TOJIAIU
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YUKUHAWIAPA AaCOCHIAry LEJUII0N03a0aH XaJK XYKAIUTMHUHI TYpJIu COXAJIApU
yuyH Oup Heura mapkagarn KMI[ nmapHu ommmr Oyitmya wWiIMHIA TaaKUKOTIap
YyTKa3wiau. bynapHu Kyiaaru KeITUpUITrad TEXHOJIIOTHK cxema Oyinda oJuHaIu.

Cxemara myBoduK (6-pacM), IEUTIOJ03a TPAHCIOPTEP JIEHTacu OYilnad
MepcepJiaul anmnapatura kKupub kenaau. by epaa uemnnronosza HaTpuil MIIKOpU
spUTMAcH €paaMmaa Mmepcepusanusuiamra rtoprwiagud. CyHrpa uMIKopiau
LEJUII0JI03a MablyM Oup JAapaxazna Ipeccia CUKHII OOCKMYMAAH YTaau,
IOMIIATHIAIN Ba TUTUO OJMHAIN.

Xocul OyiraH ajgKuiLeNUI103a, SbHU UIIKOPIM L0103, COBYTUIAAN
Ba Bepnep-Ilnelinepep amnmaparura sxounamtupwiaad. by epaa HIkopiu
LEJUTION03aH  MOHOXJIOpaleTaT OujlaH KapOOKCHUMeTWIM3auusiam >kapaéHu
amaJira omMpuiaau. by peakuus ankanuszanusuianl 1e0 ataiaiu.

Kapbokcumernnuzanusiiam MabiyM Oup BakT naBoMm dTaau. CyHrpa sipum
MaxCyJ0T ETWITHPHUILI PEAKTOpUra yTKaswiaau. by epra 3K30TepMUK peakuusuiap
HaTmxacuga KMI] erunaau.

l-posranr;  2-TpaHCNIOPTEP-O3UKJIAHTUPUTHY,  3-Mepcepusarop; 4-puibtp;  S-3apypwuid
MUKAOpAAru MIIKOPHU TabMHUHJAII YYyH MYJDKaJUIaHTaH cufuM (Maui); 6-maccaHacoc; 7-
OocuM  yiadaruy; 8-CHKUIN Y4YyH MYJDKaJUITaHTaH TIpecc; 9-WIIKOpIM  [EeJUTI0JI03aHu
Maipanaiaurad anmnapart; 10-uIIKopiIn LEI0I03aHd COBYTHII YUYH MYJDKAJUIAHTaH MOCJIaMa;
1 1-MmKopsv HEJTI0JIO3aHu TYIUIalll YYyH MYJDKaJlaHrad curuM; 12-go3arop; 13-NaMXCK Hu
tymnaruy; 14- NaMXCK nozatopu; 15-NaMXCK Hu WIIKOPOIHM KUCIIOTa OMJIaH apajaliTHPUII
yuyH MyJpkautadrad anmnapar; 16-KMIL vy eTuntupuin yayH Myspkauianrad peakrop; 17-KMI]
HU y3aTUll y4yH MYJDKaJaHraH peakrop; 18-Kyputuil Kypunmacy; 19-sentuarop; 20-1UKIOH;
21-terupmoHn; 22-NaMX VYK — HaTpuil MOHOXJIOPDCUPKA KUCIIOTAHU YITaKOBKaJall arperaTu.
6-pacm. Amasnma KMII oJIMINHUHT NPUHIMIINAJ TEXHOJOTHK CXeMaCH

KML[ HM onum »kapa€HHMIarun OXHUPrM MaxCyJOT KypWUTHII arperatu Ba

Maijanam TerMpMOHUAAH YTraHJaH KeWHH yHH omMOopra eTkasud Oepuin OuiiaH

TyTaJIaHaH.
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Tagkukotnap Hatmwxkacuaa KMI[ oiMIIHMHT OCOHNAIITUPWITAH YCYJIH
unuad ynkwigu. by TexHomorumsira kypa IeiUioio3a OeBocHTa MOHOAMIapaTra
kenub Tywmaau. by epna memnmonosara 3apypuid HUcOATAaru HILKOP 3pUTMAcU
OwjiaH MUUIOB Oepuiiaid Ba Mepcepu3alMsuialra TOPTHIAAW, alKadu3alusiiant
KapaéHW Ba QJKaIW3AlUAJIAHTaH [EJUII03aHM COBYTHII KETMA-KeT amaira
omupuiIaau. Xocua OyiraH spuM MaxcyloT eTUIATHpUIaad, KypUTHIAIH,
TErMPMOHJIa SIHUMJIMILITA TOPTWIAAU Ba Tal€p MaxcyslaoT OMOOpHra >KyHaTUJIaaH.
Kyiiuna kentupwiral cXeMaHUHI ajoxyaa axparwiaran kucmu KMI[ umna®
YUKAPUIIHUHT allHaH OCOHJIAIITUPWITaH TEXHOJOTHK jKapaéHWUra KApaJau Ba yHra
MYBO(HK PEKOHCTPYKLUHUSJIAIIHA KETMa-KEeT KOPXOHAHUHT Y3UJa amalra OLIUPHILI
MyMKHH.  MabJlyMKH,  Mepcepu3auusam  Kapa¢HUHU  [acalTHPWITaH
TeMIlepaTypaiapa YTKa3Wll M[EJUII0J03aHUHT ITOJIMMEPJIAHUII Jlapakacura Ba
yHUHT acocuja onuHaauran KML[ HuHr Oapua cudart kypcaTkauiapura nxoOuii
Tabcup Kypcaraau (7-xaasan).

7-xaaBajl
Mepcepuzanusiian ;kapaéHu TeMIIepaTypPaCHHUHT LeJJI10J103a

HAMYHAJIAPUHUHT Ba yJjap acocuaaru KMII HuHr noaumepaaHuin

aapaxkacura tabcupiu (20 1aKuka 1aBoMHU/1a)

Ne Iennrono3anuHr Mepcepusanusant AJKan HenT0I03aHUHT KMIL ausr
MOJIUMEPIAHUILUHUHT temneparypacu, +°C MOJIUMEPIIAHUIL MOJINMEPIIAHUIL
OmpraM4u napaxkacu Japakacu Jlapaxacu
TomuaamOyp yeummuruauaT «Daiiz-bapakay HaBUIaH OJIMHTAH IIEJITI0N03a Ba y acocumaaru 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
TormuaamMOyp YecuMauruHuHT «MYBKHU3a» HaBHIIAH OJIMHTAH IEJIII003a Ba y acocuaaru 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
*TCTU JlaH OJIMHTaH LIeJUTI0I03a Ba y acocuaaru KMI]
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

*TCTLI—T}”/KHMaquHI/IK CaHOATHHMHT TOJIANHU YUKUHIUIAP

KMILI #Hu onum xapa€Huaa Mepcepr3alysuIall AaBpuia TeMIepaTypaHUHT
LEJUTIOJIO3aHUHT  TTOJIMMEPJAHUII  Jlapa)kacura TabCUPUHU Ypranum Oyiinua
TaAKUKOTIAp  YTKa3uwiaub,  IOKOpuUJard  7-KajBajja  Mepcepusalusiiall
TEMIICPATYPACUHUHI  LICJUIFOJIO3aHUHT IIOJMMEPJIAHUII  Japa)kacura TabCUPHU
Oyiinya MabJIyMOTJIAp KEATUPUIITAH.
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IOxopuna kentupunran Taakukoriaap HaTmwkacuga KMI umiab yukapuin
y4yH SIHTM TEXHOJOTHS Takiu( KWIMHIA Ba HOCTAHAAPT >KUXO03/1ap TaBCHUA
STHWIIM. Ynapra MyBOQUK HIUIA0 YMKAPUIIHMHI acoCHil KapaCHllapu, SbHU
Mepcepu3alusIan, alkalu3alusiai, eTWITHpUIl Oockuwiapu ¢akaT OuTTa-
«MOHOAIIITAPAT) ne6 atanagurad ycKyHaJia amaira omupuiaagu (7-pacm).

Texnomoruk cxemagan Kkypunuo TypuOauku, KMI[ omum xapa€uu
ce3uyapiauaapaxana COJLAIAIITUPUIITaH, acocui x)apacHiap
«MOHOAIIITAPAT» xuxo3sunma (5) amanra omupwiaad. by  yckyHa
apajaliTUPTUWIAPHUHT OOLIKa TypiapuaaH (apku HIyHJaH HOOpaTKH, YHHHT
MYKU KOHCTPYKLHUSACH MypakKaOmamTupuwiraniuruaa. by sca y3 HaB6aruga yHUHT
IOKOPH YHYMJOPJIMTMHM Ba YHJa HILIa0 YUKapUJIaJUraH MaxCyJOTHUHI FOKOpU
cudat KypcaTKUWIApUHUA TaAbMUHIIANIH.

HETTHTO30

Na MXVEK

1 - wmkopHu Tal€pnaml y4yyH cuUFUMIap; 2 -BeHTWIb, 3 - jo3arop; 4 — Hacoc;
5 - «MOHOAIIITAPAT» ycynmu Oyitmaa KMII onmum yuyH MyIpDKaJlaHTaH apaiamTHPIHd,
apHn  «MOHOAIIIIAPAT» yckynacu; 6,7 — spuM MaxCyJOTHH ETHIATHPULI YUyH
MYJDKaJUIaHTaH CUFUMIIAp; 8 — KypUTHUII KaMepacu;
9 — maiinanarudg (TerupmoH); 10 — KagoKanm.
7-pacm. KMI au «<MOHOATIIITAPAT» ycysm 0yiin4a OJTHIITHMHT NPUHIAIAAJL
TEXHOJIOTHK CXeMacu

MasbnymoTiapra Kypa, XO3UpPrd KyHAa amajiga OyinraH aHbaHaBUU
texHosoruss Ba «MOHOAIIIIAPAT» ycynu Oyiinuya onunran KMIlnapHuHr
(bu3nKaBU-KUMEBUN KYpcaTkuwiapu ypracuaa karra (apk 6op. FOxopuna xain
Kb  yrunranugek, OyHuHr cab6abu «MOHOAIIITAPAT»  ycyauHUHT
ad3aJIMTH, SbHU  YCKYHAaHUHI  HUYKM  KOHCTPYKUMSACHUHMHI  MYypaKkao-
namrrupuiniy, KMI onumina xap Oup skapaéHra moc KenaguraH OOCKUYJIApHU
OTIEpaTHB Tap3/ia amayra OMMPUIUIINHN TAbMUHIAHTAHIUTH, JECTPYKIUIIAHUII
XOAUCATApUHUHT KECKUH KaMalWIIM, UIiad YMKApUIl KyBBaTUHUHT FOKOPUIIUTU
O0ynn6 xucobiaHau.
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By omutap takind KuamHaETraH TEXHOIOTUs OYilnya Xank Xy KaJIUTHHUHT
Typiid coXajlapu ydyH Typiau Mmapkanmapaard KMI] umumad gukapuiin MMKOHUHA

oepanu.

Kyiingarn 8-kanBaijga Xo3Upru KyHAa amainjga OyiaraH aHbaHaBHUM
texHosmorua Ba «MOHOAIIIAPAT» ycymu Oyinya omunran KMI]
HaMyHaJapUHUHT (PU3NKAaBUNH-KUMEBUN KYpCcaTKUUIapy KEITHPUIITaH.

8-ikanBan

Xo3upru KyHaa amaJjjaa 0yJjaraH aHbaHaBU TeXHOJIOTUsl Ba
«MOHOAIIITAPAT> ycyau 0yitnya ouaran KMII HamyHaiapuHuHT
(pu3ukaBuii-KUMEBUN KYPCATKUYJIAPH

KMII HuHr KypcaTkudiapu
KMI Hammuk, % Kap6oxcun Acocwuit 2% nu cyBIH CyBna
HaMyH rypyxJjapaa MaxcyJaoT SpUTMaHUHT | 3pyByaHnuk, | pH | 11
amapu VpuH MUKIOpH, % JUHAMUK %
aJIMalIMHHAII KOBYIIKOKJIH
JIapaxkacu ru,MIla*c
TonunamOyp ycumnuruauar «PDaiiz-bapakay» nasu acocumaru KMI]

1* 12 82 50 105,4 98,2 12 | 420
2% 7 85 58 135,4 98,8 11 | 600
TormmuamMOyp YycuMIUTHHUHT «MyBkn3a» HaBu acocugaru KMIL]

* 12 83 49 92,8 98,3 11 | 360
2% 8 85 52 122,7 98,2 9 550
*TKTY acocumaru KMI]

* 11 84 51 118,2 98,4 11 | 500
2% 9 85 53 215,8 98,8 9 650

1* - amanoazu anvanasuii mexnonoeus oyuuua onunean KMI] nune gpusuxasuti-kumésuil Kypcamruiiapu
2% - «MOHOAIIIIAPAT» ycynu 6ytuua onunzan KMI] nune ¢usuxasuii-kumésuii Kypcamxuyiapu
3*- TKTY- myKumauunux KOpXoHACUHUHS MOJANU YUKUHOULAPU

Kyhinna wmaxamnuit xoMm aménap acocujia KOMIIO3UIMOH —TOJUMEPIH
MaxCyJIOTJIap OJUITHUHT MPUHIUIIAAT TEXHOJIOTUK CXEMACH KeITUPUIITaH.
Cxemara kypa (8-pacm) xomam€ (1) (COMOH, MOXOJ, TOMUHAMOYp TMOsICH,
TepaKk JapaXTUHUHI HWKKWAJAMYM  MaxCyJoTjapd, JIMHT Ba Ooukanap)
Maiinanarnygad (2) kadHatuimn Ko3onura (4) yragu. by epma sputmana (3)
KaiiHatum amanra omupuiaan. OnuHagurad 1emnono3a mneHtpudyra  (5)
épnamupa rowiaau Ba KMI onum yuyH moHoannaparra (8) y3arunanu. by epna
nesuItoao3ara umkopaa (9) Ba Harpuit Mmonoxiopaueraraa (10) unwos 6epunanu,
apuMTaiép MaxcysoT eruntupwiagy (11), kyputunaau (12) cyHrpa terupmonia
(13) maiinananu6 Taiép maxcynorra (14) altnantupunagy.
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l-ponranr, 2-TeTUPMOH, 3-MIIKOp WAuII, 4-LEUI0j03a KalHaTUIl KO30HH, S-
neHrepudyra, 6- HMKOp KyHKAaCMHM TYIUIOBYM CHUFUM, 7- JIUTHUH TYIJIOBYM CHUFUM, 8-
MoOHoamnmnapar, 9-umkop Tymiamu, 10-HaTpuliMOHOXJIOpaleraT TymiaMu, 11-eTunTupuin
curumH, 12-Kyputuin arperatd, 13-terupmon, 14-tait€p maxcynot, 15-omO60pxoHa.

3

8-pacm. Maxamii xoM aménap acocuaa KOMIIO3UIIMOH NMOJTMMEPJIM MaxcyJa0Taap
OJIMITHUHT MPUHIIUTHAJ TEXHOJIOTHK CXeMaCH

Spatunrad TEXHOJOTUSIHUHT SHTWJINTH XyCYCHUSITH IITYHJIaH NOOpaTKH, YHIA
LEJUII0JIO3a CAaKJIOBYM XOM alENapHU Typiu HapaMmeTpiap TabCUpUAa pOCTIIad
UCTaIraH cudar KypcaTkuujapra sra OYyiraH LE/UI0J03a Ba KOMIIO3HIIMOH
NOJIMMEPIIN MaxCyJ10Taap LEJUTF0I03aH! OJIUII MyMKHH.

XVYJIOCAJIAP

1. Mapkasuii - Ocué€ Tepak AgapaxTUJaH HIIKOPUM ycyija KUMEBUU KailTa
ululamra spokiau OynaraH meiunono3a oiauuau. llemnono3a onuin sxapaéHura,
EJUTIOJIO3AHUHT YHYMUTA Ba YHUHT (QU3HK-KUMEBUHN KYpCcaTKUUJIApUra TYPIIH XU
napameTpJapHUHT (BaKT, KOHLEHTpalus, TeMIepaTypa) TabCUpPU YpPraHwiaud Ba
XKapa€HHUHT MyKOOMJI IIapOUTIApU TaBCHUS STUJIIH.

2. TonuHamMOyp YCHUMIIMTMHUHT YCTKM [0S KUCMMJAH WUIKOPHM ycCyll
épaammuaa KUMEBUHM KalTa WIUIAIIra SPOKJIW OYNraH MLeJUIiojio3a OJIMHIAM Ba
Kapa€Hra Xap XWJ TEXHOJOTMK IIapOMETPJIApHUHI TabCUPU  YPraHWIIU.
TonmuHamOyp YceumimuruHUHT T10si Kuemuaa 40-45% 1emmono3a  OGopiuru
KypCaTuiau.
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3. Tepak napaxTujaH Ba TONMHAMOyp YCUMJIMTMHHMHI IOSICUIAH OJIMHIaH
LEJUTIOJIO3AJIADHUHT  (PU3MK, KUMEBUN Ba CTPYKTypa TY3WIHMILIAPU 3aMOHABUMN
yeyiuap (MK-cnekrpockonusi, peHTI€H, 3JIEKTPOMHUKPOCKOIHK, 3JIEMEHT aHaIu3
Ba 0.K.) Owman Ttaxaun Kwimaad. ONWHraH 1eJUTioo3aJapHUHr  cudar
KYpcaTKuwiapu €ro4/IaH OJIMHTaH 1EeJUTI0103a/1ad (papK KUIMACIUTH KYpCaTHIIN.

4. Tepak €rouyngaH Ba TOMHHAMOYpP VCHMIUTHHUHI TOSICUAAH OJIMHTaH
LEJUII0JIO3a  acocuja  yJapHUMHI OO  Ba  Mypakkad osdupnapuy —
kapookcumerwiemtonoda (KMILI), HuTpo Ba ameraTieuirono3anap OJHMHIIU.
OnuHran >¢QUPIApHUHT KYpcaTKU4YJIapy 3aMOHaBUHM ycylap OWIaH TaxXJIUJl
KUJIUHUO, yIapHUHT XOCcallapy MabiyM XoM aménap (€rou Ba maxTa JIMHTH) JaH
OJIMHTaH >Pupiapuaad Gapk KUIMACIUTUA KYpcaTUIIn

5. Tepak érounmpad Ba TONWHAMOyp VCUMIMIM TMOSCHJAH OJIMHTaH
LEeJUTI0NIo3aNIap acocujia jabopaTopus LIApOUTUIA KOFO3 OJUII MYMKHHJIMIU
AHUKJIAHU Ba YJIAPHUHT TEXHOJIOTHSUIAPU TAKIU(} KUIHH]IH.

6. Mmma® uukwiran MeJUIoa03a OJuIl TexHojorusmapu “Yuyr JKaxon
Bapaka” Y36exnucToH — XuToll KylIMa KOopxoHacuaa Xamaa “Hamanrad Korosu”
MUK na amanuérra KOpruil KMJIUH]IH.

7. Nnuta® 4yuMkuiaran sipuMm 1emnosioda acocuaa “Pydepoumn” MUX na
pyOepous MaxCyJOTHUHM OJuIl >Xopuid Stunau. Onunran pyOepous cudar
kypcatkuwiapu ['OCT tamabnapura sxaBo6 6epuiiiu Kypcatud Oepuiau.

8. TonmnHamMOyp YyCcuMIUTUAaH OJIMHTaH 1esuTton03a acocuaa KM onumHuHT
SHTM MOHOAINapaT ycyiau umuad yukwigu Ba Oy ycyn Hamanran maxpuna
xoimamrad “Kapbonam” MYXK na canoarra sxopwuit stunan. Taknud stunaérran
ycyn 6minan KMI] onunranma MaexyJ ycyira HucOaTaH IOKOPH camapaJopiiuKKa
ara 3KaHJIWTYM KypCaTHIIIN.
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HAYYHBIN COBET O MPUCYKJAEHWIO YYEHOM CTENIEHH
JOKTOPA HAYK 14.07.2016.7T.08.01 ITPU TAIIKEHTCKOM
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I'YII«®AH BA TAPAKKHUET» IIPU TAIIKEHTCKOM
I'OCYJAPCTBEHHOM TEXHUYECKOM YHUBEPCUTETE

MYPOAOB MY3AODPAP MYPOAOBHUY

PA3PABOTKA TEXHJIOTHMH MOJYUYEHUSA KOMIO3UITMOHHBIX
MOJIMMEPHBIX MATEPHAJIOB HA OCHOBE
HEJLTIOJIO30COIEPKAIIETO CHIPLS
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Tema JAOKTOPCKOM ANCCEPTALUT 3aperucTpMpPOBAHO nojg HOMepOM
Ne31.03.2016/B2016.1.T10S B Brpicmeii arrectanMoHHoil komuccuu npu KaOunere
Munucrpos Pecniy0iukn Y30exkucraH.

Jokropckast auccepranusi BoimoiHeHa B [ YII«®an Ba Tapakku€r» npu TamkeHTCKOM
roCy1apCTBEHHOM TEXHUYECKOM YHUBEPCUTETE.

ABTopedepar auccepTaluy Ha Tpex s3bIKax (y30eKCKUi, pyCCKHi, aHITIMIICKHUI) pa3MelleH Ha BeO-
cTpanune 1o anapecy www.tkti.uzu MubopmanmonHo-obpa3zoBatensHoM mopTane «ZIYONET»  mo
anpecy www.ziyonet.uz

Hay4Hblii KOHCYJbTAHT: PaxmanbepaneB I'adpdap PaxmanbepaueBuy
Axanemu AHPY, noktop XUMHUYeCKHX HayK, Ipodeccop

OdunnanbHbie ONMOHEHTHI: Marpynos ®apxoa AcaayJiaeBuy
JIOKTOp XUMHUYECKHX HayK, podeccop

Caiipyraunos Pam3uanun CaiigpyriuHoBuy
JIOKTOP TEXHHUYECKUX HAYK, mpodeccop

Mupxkamuios lllakatr MupomuioBu4
JOKTOp TEXHUYIECKUX HayK, Ipodeccop

Benymas oprannzanus: HaunonaabHblii YHHBepcUTET Y30€eKHCTAHA

3ammra gucceprauun coctoutrcs «»2016 . B uYacoB Ha 3aceJaHUM HAYYHOTO COBETa
14.07.2016.T.18.01 mpu TamKkeHTCKOM XHUMHKO-TEXHOJOIMUYECKOM HHCTUTYTe mo ampecy: 100011, r.
Tamxkent, [llaiixonTaypckuii paiion, yi. HaBon, 32, ten.: (99871) 244-79-21, e-mail: tkti.info@edu.uz.

JlokTopckast muccepTamus 3apeructpupoBana B HudopmarmonHo-pecypcHoMm 1entpe (MPIL)
TalKeHTCKOro XMMHUKO-TEXHOJOTHUYECKOTO0 MHCTUTYTa 32 Ne | ¢ KOTOpOMl MOYKHO O3HAKOMHUTBHCA B
WPII (100011, IlaiixonTaypckmii paiton, r. Tamkent, yia. Hasown, 32,ten: (99871) 244-79-21).

ABtopedepar quccepranuu pa3ociaH «  » 2016 rona.
(mpotokoi pacceiiky No oT 2016 1.).

C.M.Typo0:xoH0B
IIpencenarens HAy4YHOTO COBETA IO MPUCYKACHUIO
y4EHOU CTENeHH JOKTOpa HayK, J.T.H., mpodeccop

A.C.Ab6onynnaen
YuéHblll cekpeTapb HAyYHOI'O COBETA MO MPUCYKIECHUIO
y4EHOM CTENeHU JOKTOpa HayK, J.T.H., podeccop

A. Uxpomos

[Ipencenarens HayuHOTO cCemuHapa npu HayuHom cosete mo
MIPUCYKIEHUIO YUEHOH CTETIeHH TOKTOpa

HayK, 1.T.H., podeccop



BBenenue (aHHOTANMS JOKTOPCKOI JUCCEPTAIMHI)

AKTYaJIbHOCTh H BOCTPE0OOBAHHOCTb TeMbl AuccepTanuu. [Tpon3BoicTBo
[EJUTIOJIO3HON MTPOIyKIIUK B MHUpe yBeanumiioch Ha 10%, a moTpeGHOCTh B HEMl Ha -
11%. Bmecte ¢ Tem, OTpeOHOCTh HA KOMIIO3UL[MOHHBIE TIOJJMMEPHBIE MaTEpPUaIbI
Ha OCHOBE LEJUIIONI03bl, OyMary u OyMakKHYIO NMPOAYKIIHIO Bo3pocia Ha 7%, a ux
skcropt Ha 16,3%. B 4yacTHOCTH, 3KCHOPT MHMCYEW M THTMEHUYECKOM Oymaru
yBenmumics ¢ 11,720 teic. TorH 10 32,260 THIC. TOHH.!

3a TONIBI HE3aBUCUMOCTH B Hamed PecnyOnuke co3m1aHbl MIHPOKO-
MacIlITaOHbIE TUTAaHBI MEPOMPHUSATUM MO KOTOPHIM JOCTUTHYTHI ONPEICIEHHbIC
pe3yAbTaThl: MOJICPHU3UPOBAHBI CYIIECTBYIOIINE MPEANPUSATUS TIO BBIMTYCKY
LEJUII0NIO3bl U €€ TPOM3BOJIHBIX, pa3pabOTaH pelenT M TEXHOJOTHs CHHTE3a
LEJUIIOJIO3bl €€ MPOCTBIX MU CIOXKHBIX 3(PUPOB HA OCHOBE MECTHBIX CHIPHEBBIX
pecypcoB, ¢ LENbI0 TMOJIYYEHHS BOJO, KHUCIOTO M MIEIOYE YCTOWYMBBIX BHUJOB
KOIO3UIIMOHHBIX MOJIMMEPHBIX MaTEpPHAIOB, TUCYEH U 00EPTOUYHON OyMaru Ha UX
OCHOBE

Ha cerogusmHuii 1eHb B MUpPE, CUHTE3 HOBBIX MPOU3BOAHBIX U MPOIYKTOB
LEJUTIONO3bI, a TaK >K€ CO3/JaHME HAa X OCHOBE BBICOKOKAYECTBEHHBIX 3(HUPOB
LEJUTIONIO36I M KOMIIO3UIIMOHHBIX MaTepHajioB, SIBISETCS Ba)XXHOM 3a/layei.
[IpoBomsATCS MHOTOYHCIICHHBIC HAy4YHBIE HCCIEIOBAaHUS B O0JACTH HW3Y4YEHUS
MPOIIECCOB HAIPaBJICHHBIX HAa CHIKCHHUE BIIMSHUS JCCTPYKTHUBHBIX (DaKTOPOB B
MpoI1iecCce MOMYUYCHUS 1IEJUTI0I03bI, U3YUEHHUE TTapaMeTPOB OKa3bIBAIOLIUX BIIMSHUE
Ha 9TU MPOIECCHl, COAaHN HAHOPA3MEPHBIX KOMITO3UIIMNA, CO3aHUSI TEXHOJIOTUN
MO TMOJIYYEHUIO TUCYUX OyMmar CTOMKUX K BO3JCHCTBHIO BJIard U OPTaHUYECKHUX
pacTBOpUTENEH, MOJYYEHHUS LEIUTIOJIO3bl, SBISIIOMICHCS BaXXHBIM CBhIPbEM IS
XUMUYECKOM  mepepabOTKH, a  Takke TOJydeHHss Ha €€  OCHOBE
kapOokcumeTuemuoa03bl (Na-KMII), HuTponenono3bl (KOUTOKCHUINHA).

JlaHHOE MccepTallMOHHOE UCCIEA0BAHUE B ONIPEACIICHHON CTEIEHH CITYKUT
BBIIIOJTHEHUIO  3ala4, NPEAYyCMOTPEHHBIX B TMocTtaHoBieHun IIpe3uaeHra
Pecniyonuku  V36ekuctan IIIT  Ne-916 «O [OMONHUTENBHBIX Mepax IO
CTUMYJIMPOBAHUIO BHEJIPEHUS HWHHOBAIMOHHBIX MPOEKTOB U TEXHOJIOTUHA B
npousBoAcTBO» U IIIT Ne-1442 or 15 nmekabps 2010 roma «O mnpuopuTeTax
pa3BuTug TpombiinieHHOCTH PecnyOnuku Y30ekuctan» u IIIT Ne-1072 ot 12
mapta 2009 roga «O mporpamMme mMep MO peain3aluy BAKHEHIINX MPOEKTOB IO
MOJICPHU3AIIMU, TEXHUYECKOMY U  TEXHOJOTUYECKOMY  IEPEBOOPYKECHUIO
MPOU3BOJICTBA», a TakKe B JPYTMX HOPMATHUBHO-NPABOBBIX JIOKYMEHTAaX,
MPUHATHIX B JaHHOU cepe.

CooTBeTCTBHE UCCIEA0BAHUS OCHOBHBIM MPUOPUTETHBIM HANIPABJIEHUSM
Pa3sBUTUSI HAYKH M TeXHOJOruii pecny0auku Y30ekucran. JlaHHoe
MCCIICIOBAHUE BBINIOJHEHO B COOTBETCTBUM C NPHOPUTETHBIM HANPABICHUEM
pa3BuTHg Hayku u TexHosoruii PecnyOmmku VII. «XuMudeckne TEXHOJIOTHH H
HaHOTEXHOJIOTUW.

1Customstat.ru/reports/import cellulose. Php. Gelid=CNSZ4uXpklwCFWL2 cgod4 rwM2g.
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0030p MeKIYHAPOAHBIX  HAYYHBIX  HCCJHEAOBAHHI MO  Teme
nuccepranun’. Hayunble HccleoOBaHUs, HAIpaBlieHHbIE Ha XUMHYECKYIO
nepepadoTKy pPa3IUYHbIX PACTEHHM M TOJYYEHMS UEJUIIOJIO3bl MPUTOJHON AJis
MPOU3BOJICTBA OyMaru OCYILIECTBIISIIOTCS B BEAYIIUX HAYYHBIX IIEHTPAX U BBICIINX
o0pa3oBaTEIbHBIX YUYPEXKACHUSAX MHUpa, B ToM uwucie B wuHcTutyte STFI
(CrokroneMm, IIBerus), Manpunckom TexHuueckom yuupepcutere (Mcmanus),
['amOyprckom  yHuBepcutere  (['epmanmsi), TBEHIEHCKOM  YHUBEPCUTETE
(Hunepmannast), Jpesnenckom  Texnumdyeckom  yHuBepcuteT  (['epmanus),
bepaunckom  texHukueckom  yHuBepcutere  (['epmanms),  MockoBckoM
roCyAapCTBEHHOM YHHUBEPCUTETE (Poccus), TamkeHTcKu XUMHKO-
TEXHOJIOTUYECKH MHCTUTYT (Y30ekucran), Hay4dHsiii uccienoBaTeaIbCKuil IIEHTP
«Xumusi 1 GuU3NKaA MOJTMMEPOB» IMPU HANMOHATHOM yHHUBepcuTeTe PecmyOnmku
VY36ekucran (Y30ekucran).

B pesynprare wuccneqoBaHWl, MTPOBOAMMBIX B MHUpPE, IO CHUHTE3Y
KOMIMO3UIMOHHBIX  TMMOJUMEPHBIX  MATEpPUAIOB  JOCTUTHYT  Psii  Hay4YHBIX
pe3yJbTaToB, B TOM YKCJIC: BHEIPEHA HOBAsl TEXHOJOTHUS MOBBIIICHUS] KAa4yecTBa
nemttono3bl (Codra Cell, IlIBenust); ycoBepiieHCTBOBaHA TEXHOJOTHSI TMEpeBOjia
LEJUTI0JIO3bl U3 CJIOKHOIO MEpHoJia CUHTE3a Ha ynpouieHHbId 3Tan (CTOKroibM,
[IBerus); co3gaHbl ONTUMAJbHBIE MApaMETPhl MPU TMOJYYECHUH IEJUTION03bI U3
pa3IUYHBIX JIEPEBbEB U OJHOJIETHUX pacTeHuit ([Ipe3nen, ['epmanus); pazpadboran
M BHEJIPEH B MNPOU3BOACTBO HATPOHHBIA METOJ MOJYYEHUS LEJUIIOJIO3bl MyTEM
Bapku cosiombl mmueHulbl B 3% pactBope mienoun (NaOH) mpu temmepartype
150°C (French Pulp paper research, ®panmuus).

B mupe mpoBonATcsS HaydHbIE HCCIEAOBaHUS B OOJACTH TMOJTy4YeHHUsS Ha
OCHOBE LEJUTIOJI03bl KOMIO3UIIMOHHBIX MOJIMMEPHBIX MATEPUAIIOB, B TOM YHCIIE MO
CJICTYIONUM TPHOPUTETHBIM HAIPABICHUSM: WHTEHCU(DHUKAIIUSI B HECKOJIHKO pa3
CUCTEMBI IPOU3BOJCTBA; BEACHHE IIPOLIECCA C BBICOKOM TOYHOCTBIO 3a CYET
MpEABAPUTEIBLHOIO OMpeeieHus (PaKTOPOB, OKA3bIBAIOIIMX BIHMSHUE B MEPHUO]
CUHTE3a MPOIYKIIMH; TOJYyYEHHUE TI0J] BIUSHHUEM pa3JIUYHBIX MapaMeTpOB
LEJUII0JIO3bl € BBICOKOM  MOJIEKYJIIPDHOM Maccoilk W ee  IMPOU3BOAHBIX;
MOJIEPHU3UPOBAHUE CHUCTEMbl IMYTEM KOPPEKIMU pa3IMYHBIX TapaMeTpoB U
(hakTopoB.

Crenenb mn3y4yeHHOCTH mnpodiembl. MccinenoBanusi B 00JacTH yCIIOBUU
CUHTE3a, MPUCYIIMX XWMUYECKOW TMepepaboTKe UEeUII0NI03bl, T.. IMOIYyYEHUs
MIPUPOIHBIX TIOJTUMEPOB CYJIb(PUIAHBIM, CYJTb()ATHBIM, HATPOHOBBIM METOJAMH M HX
CBOMCTB; XHUMHUYECKHX IIPOILIECCOB, CBSI3aHHBIX C MOAM(PUKALMEH Pa3IAYHBIX
OpraHUYECKHX BEUIECTB, DJIEMEHTAPHBIX KOJEll B COCTaBE€ MaKpPOMOJEKYJ;
JECTPYKIMA COEOUHEHUM C JIMTHUHHOM CTPYKTYpOM B COCTaBE€ BOJIOKHA;
pa3IMYHOIO poJia JOMOJHUTENEH B COCTaBE MacChl OyMaru, YCTOMYMBBIX K
MEXaHUYECKOM repepaboTke W UuX CBOMCTB mnpoBoawin X.Y.YCMOHOB,

20630p 1O TeMe AMCCEpTalMu pa3paboTaH Ha OocHOBe http://www.busa.com.br/Assistencia-Tecnica#;https:/www.
acronymfinder.com, Journal of Cotton Science 4/2015. 3apy0OexHbix 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 uapyruxucTouHHKOB.
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T.M.Mupkamunos, T.FO.Tammnynatos, I'.P. Paxmanbepauen, P.C.CalipytauHos,
I'.B.Huxonosuy, K.X. Pa3zukoB, A.A.Capumcakos, [II.M. MupkamMuinos u ap.

UccnenoBanus, NOCBAIICHHBIC TTOJIYYEHUIO U3 OJHOJETHUX M MHOTOJICTHUX
pacTeHU MEJUTION03bl M TPOAYKIMM Ha €€ OCHOBE, B YaCTHOCTH, IPOCTHIX
(MEeTHIILENITI0II03a, ATUIILIEIUTION03A, OKCHITPOTIHII METHJILEIUTION03a,
OKCUIIPOMMIATUIIIEIUTION03a, KapOOKCUMETUIIIEIUTION03a W JIp.) U CJIOXKHBIX
(amerar LEUTI0I03a, HUTPOIIEINI0JI03a U JIp.) 3(PUPOB, a TAKKe PA3BUTHUS BBICOKUX
KaueCTBEHHBIX TIOKa3aTene Oymarn W OyMaKHOM MNPOMYKUMUU, HX (PUZUKO-
XUMHYECKMX U ONTHUYECKUX CBOMCTB MPOBOJIWIM 3apyOexkHble ydeHnble Hernadi
Alex, Fejes Ferenc, Kovcs J, Raba, Ruszhali, Annus S, Helmy Samja A, Atchison
I.LE,Jimentz L, Waston P.A., Bacho P.A, Hernadi Alex, Fejes Ferenc, Bhushan
Mazumber Bibhati, Ohtani Yoshito, SameShima Kazuhiko, Thomas Heinze.
Huxutun H.U, berrencknii B.S, Ky3nenosa E.JI, [letponasinockuii I'.A, Porosun
3.A, Knenkosa H.U, Mlopuruna H.H, [lupokos E. I, Hemuosa I'. II, Kpsiokes
B.H, Kozmos M.II, ®mare .M, O6onenckas A.B, Enpuminkas 3.I1, JleonoBuu
A.A ,Muponos, ['ony6es B.H, Bonkosa 1.B, X.H. KymananoB u ap. BHeC/IU CBOM
BKJIQJI B U3y4YCHUE MPOILIECCOB MOJYYEHHUS U3 JIMCTBEHHBIX U XBOWHBIX JCPEBBEB,
OJIHOJIETHUX PACTEHUU ULEUIIOJNIO3bI M €€ 3(QUPOB, MPUTrOAHBIX K XHUMHYECKOU
nepepaboTKe, a TakKe BUA0B OyMaru ¢ BBICOKUMU MEXaHUYECKUMHU, PU3NYECKUMU
Y ONTUYECKUMH COMCTBAMM.

Bonpumioe 3HaueHWe HMEET CO3JAaHUE M BHEAPEHUE B IPOM3BOJCTBO B
MIPOMBIIUIEHHBIX MaciTabax, TEXHOJIOTUU TOJYYCHUS IEJUITI0I03bI, U3 MECTHOTO
CBIPBSI, TAKOTO KaK JPEBECUHA TOIIOJS, MIIIEHUYHAs! COJIOMa, PACTEHHE TOMTMHAMOYP
MPUTOAHON JJIi XMMUYECKON mepepaboTKu M MPOHM3BOACTBO M3 He€ OyMaru u
OyMaKHOU MPOTYKIIUH.

CBsi3b TeMbl JHCCEPTALIMA C HAYYHO-MCCJIEJ0BATE]HLCKMMH pPadoTaMu
BBICHIET0  Y4eOHOIO  Yy4Ype:XKIeHHMs, T/Je¢  BbINOJHICTCH  JAUCCEPTALMA.
JuccepTalliOHHOE UCCJIEAOBAaHUE BBIIOJIHEHO B paMKaxX IUIaHa HAy4dHO-
UCCe0BaTeNbCKUX paboT TalKkeHTCKOro XMMHKO-TEXHOJIOTUYECKOr0 UHCTUTYTA
n l'ocymapcrBenHoro YuutapHoro Ilpennpusarus “®anm  Ba Tapakkuér”
Tamkentckoro ['ocymapctBeHHoro texHuueckoro ynusepcureta MTI 2-19.
«Co31aHle TEXHOJOIMU MOJYUYEHUsS] YCTOWYMBOM K TEPMUYECKON AECTPYKUUU
Kap6okcumernnemnonodsl  (KMI[) wu  HanaxuBaHue MNpOU3BOJCTBA  Ha
npombinieHHoW ocHOBe» (2009-2010 rr. #mmiap.), X03sICTBEHHOTO JI0rOBOpa ¢
xumuueckuM 3aBojioM OO0 «KARBONAM» r. Hamanran  Nel6/11 (ot
15.06.2011r.), EA 12-03 «IIpuMeHeHHe B HPOMBINLUIEHHBIX MacITabax
TEXHOJIOTUM TIOJIYYSHHS IEJUTIOJI03bI MPUTOJHON K XMMUYECKON mepepadoTKe Ha
OCHOBE OJHOJICTHUX W MHOTOJETHUX PACTEHUNW U BOJOKHHCTBIX OTXOJIOB
OpOMBINUIEHHBIX npeanpusituit» (2012-2014rr.), OT-UK-2013-9. «Pa3pabotka n
BHEJIPEHHE B MPOMU3BOJICTBO B MPOMBINUIEHHBIX MaclTabax HWHHOBAIMOHHON
TEXHOJIOTUM TIOJYYCHUS KAadyeCTBEHHOW OyMard W IIEJUTIONIO3bl TPUTOJAHOU K
XUMUYECKON TmepepaboTke Ha ocHoBe copToB «®aiiz-bapakay u «Mybxuza»
pactenust TonmuHamOyp» (2013-2014rr.), HNOT-2015-7-18 «IlomydyeHue u
BHEJPEHHE B TMPOU3BOJCTBO IEJUTIONO3bl PA3IUYHBIX MApOK MPUTOAHON st
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XUMUYECKOM MepepabdOTKH HAa OCHOBE OTXOJOB  XJIONKOOYUCTUTEIbHOU
MPOMBIIICHHOCTH (JIMHT, yrap, yJIIOK, HUKJIOHHBIN myX)» (2015-2016rT.).

Lenabo wucciaeqoBaHus sBIsSETCS pa3pabOTKa TEXHOJOTUU MMOJYUYESHHS
KOMITO3MIIMOHHBIX MOJIMMEPHBIX MAaTEpPUAIOB, MPUTOAHBIX [JISI XUMHUYECKOU
nepepabOTKX Ha OCHOBE LIEJUTIOJIO30COIEPIKAILETO ChIPbSL.

B cooTBeTCTBHE € MOCTABICHHON LENBIO PEMIATUCH CAEAYIOUIUE 3a0a4M:

pa3paboTKa TEXHOJIOTUU MOIYYESHHUS [IEJITI0N03bl MPUTOIHON K XUMUYECKON
nepepadoTKe U3 IPEBECUHBI TOMOJIS;

W3YUYEHHE BO3MOXHOCTH IOJYYEHHS] HA OCHOBE LEJUIOJIO03bl U3 JPEBECHHBI
TOMONsT €€ CJOXKHOro 3(upa - HUTPOLEIIIONO3bl (KOJJIOKCWIMHA), BIHUSHUA
pa3IMYHBIX apaMeTPOB PEAKLMOHHON CpeJlbl Ha MPOU3BOIUTENBHOCTh, (PU3UKO-
XMMHUYECKHE U MEXaHUYECKHE CBOMCTBA MOJYyUYEHHON LEJUTI0I03bI U €€ 3(hupoB;

NOJIyYEHHE LEJUTIOJIO3bI C BBICOKOW PEAKIIMOHHOW CITOCOOHOCTBIO U3 CTEOJIA
pacteHus tonuHamOyp coptoB «®daii3-bapaka» u «Mybxku3za» NOA BIUSHUEM
pa3IMYHBIX TAPAMETPOB;

NOJIy4eHHE Ha OCHOBE IEJUII0N03bl TONMMHAMOypa  KapOOKCHMETHII-
uemnono3sl (KMLI) Bbicokodl yucToThl 11 (papManepTHUYecKO W NHILEBOU
POMBIIIUIEHHOCTH;

MOJIyYEHHE HA OCHOBE BOJIOKHUCTBIX OTXOJOB TEKCTWJIBbHBIX MPEANPUSATUN
LEJUTIOJIO3bl TPUTOAHOW JUIsi XMMUUYCKOHW TepepabOTKM U KOMIO3UIIMOHHBIX
MOJIMMEPHBIX MATEPHUAJIOB HAa €€ OCHOBE;

MOJIyYE€HUE HECKOJIBKUX MapOK TEXHUYECKOM KapOOKCHUMETHJIIIEIIIIOI03bI
U1 UICIIOJIb30BaHUS B PA3JIMYHBIX cepax;

CO3JjaHUE MHHOBALMOHHOM TEXHOJIOTMU IPOM3BOJCTBA B IPOMBIIUIEHHBIX
MaciTabax Heckoiabkux Mapok KMII merogom «Mownoarmapaty;

CO3JJaHUE TEXHOJIOTMHU MOJYyYEHHs MHCcUeld OymMarun Ha OCHOBE LIEJIIIOJIO3bI
pacTeHust TONUHaAMOYp.

OO0beKThI HccIeJOBAHUSA - JIPEBECHHA TONOJIA M OTXOJbl OT €€ MEXaHH-
yeckoil 00paboTKH, cTeOenb pacTeHUsl TONMUHAMOYp, BOJIOKHHCTBIE OTXObI
TEKCTWJIbHBIX MPEANPUATHH, a TakXkKe LeJUII0I03a, MOJyYeHHass IMyTeM uX
MEXaHOXMMUYECKOU MepepadOTKH.

IIpeameT uccaeg0BaHus - IPOLIECC BAPKU LETUIFOI030COIEPKAILETO ChIPbS,
HUTPOLIEIUTION03a (KOJUIOKCUITMH), alleTaTIEIUII0NI03a, UCTIOIb3yeMas B pa3InyHbIX
HEeIsIX TEXHUYECKass KapOOKCUMETHIIIEIUII0N03a, KapOOKCUMETHIIIIECILTI0N03a
BBICOKOM  YHMCTOTBI, HCIHONb3yeMas B  (apMalleBTUYECKOM ¥  MHINEBOU
IIPOMBILIEHHOCTH.

Metoasbl nceienoBanuii. B nucceprannonnoit padbote ucnosib3oBanbsl Y d-,
VK- u SIMP'H-cnexrpockonuu, mnposeneHsl AupepeHnnaabHo-TEPMUYECKUE,
Macc-XxpomMaTorpauyecKkue U 3J1€MEHTHBIM aHaIU3bl.

HayuyHnasi HOBHU3HA HcCJIeJ0BAHUA 3aKIII0YAETCA B CIEAYIOIIEM:

pa3paboTaHa TEXHOJIOTMS MOJIYYEHHs LEJUII0JIO3bl U3 JIPEBECHUHBI TOIOJSA
MPUTOAHON NI XUMUYECKOHM MepepabOTKU U HUTPOLEIIIION03bl (KOJUIOKCHIIMH) Ha
€€ OCHOBCE;
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MOKa3aHa BO3MOKHOCTH IMOJYYEHHS LIEJUTIONIO3bI C BBICOKOW PEaKIMOHHON
CIIOCOOHOCTBIO M3 CTEOJsI pacTeHHs TOMUHAMOYp M Ha €€ OCHOBE IOIYYCHbI
KapOOKCUMETHIILEIUTIONI03a U alleTaTUEIIII0I03a;

pa3zpaboTaHa WEJUII0JI03a NPUroAHas Il XUMUYECKOM mnepepadoTKu U3
BOJIOKHUCTBIX OTXOJIOB TEKCTHIIBHBIX MPEIITPUATHIH;

pa3paboTaHbl HECKOJbKO MapOK TEXHHYECKOM KapOOKCHMETUIIIEIIIIONO3HI,
UCIIOJIB3YeMbIX B PA3JIMYHBIX cepax, Ha OCHOBE IEJUIIOJIO3bI, MOJYyUYEHHOH U3
JIPEBECUHBI TOIOJS, CTEOJII pacTeHUs TOMMHAMOYpP U BOJIOKHHUCTBIX OTXOJIOB
TEKCTHJIbHBIX MPEIITPUITHH;

paszpaborana texHosorus nonydeHuss KMI[ BbICOKOW 4YHMCTOTHI Ha OCHOBE
[EJUTI0JIO3Bl M3 PACcTeHUs TONMWHAMOyp i (apMaleBTHUYECKOW W IHINEBON
IIPOMBILIJIEHHOCTEMN;

pa3paboTaHa TEXHOJOTHUSI TPOU3BOJCTBA HECKONbkux Mapok Na-KMI]
MeTo0M «MoHoarmapaT» B MPOMBIIIICHHOM MAacIITaoe;

pa3paboTaHa TEXHOJOTHS MOJIY4YEHHs KAa4eCTBEHHON mmcueil Oymaru u3s
LEJUTI0JIO3b], TOJYYEHHOU U3 cTe0JIsl pacTeHUsI TONUHAMOYP.

IIpakTHyeckue pe3yJbTaThl HccaeAoBaHuA. [IpenioxkeHa TEXHOIOTHS
MIPOM3BOJICTBA IEJUTIOI03bI U3 APEBECUHBI TOMOJIS, CTEONEH pacTeHns: TonuHaMOyp
U BOJIOKHHUCTBIX OTXOJOB TEKCTWJIBHBIX MPEANPUATHA, TPUTOAHOU s
XUMHUYECKON TepepabOTKh M TIOJy4eHHE Ha €€ OCHOBE KOMIIO3UIIMOHHBIX
MOJIMMEPHBIX MaTepUaIoB (HUTPOLEIITIONO03bI (KOJOKCUIIMHA), alleTaTLeUTI0I03bI,
KapOOKCUMETHJIIIEIUTIONIO3HI ).

J10CTOBEPHOCTD MOJTy4YeHHBIX pe3yJbTaToB 000CHOBBIBAETCS
MCIIOJIb30BaHUEM TIPH aHAIIN3€E MOTYYSCHHON MPOTYKIIUU COBPEMEHHBIX (PU3NUECKIX
u  xumudeckux MetonoB: HK-cmekTpockomusi, onTHYECKas MHUKPOCKOIUS,
PEHIeHOCTPYKTYpa, BUCKO30OMETPHS U IU(EpeHIMATbHO-TEPMUUECKUNA aHaIH3, a
Tak)Ke BHEAPEHUEM pa3pabOTaHHON TEXHOJIOTHH B IPOU3BOJICTBO.

TeopeTnueckasi 1 NPAKTHYECKAS] 3HAYUMOCTDb Pe3yJIbTATOB UCC/IET0BAHUI
3aKITI0YaeTCsl B HAYYHOM OOOCHOBAaHUM TEXHOJIOTUU TOJTYYCHUs KOMIO3UIIMOHHBIX
MOJIMMEPHBIX MaTEPUAJIOB HA OCHOBE IEJUTI0JIO30COIEPKAIIETO ChIPBS.

[IpakTHdeckas 3HAYUMOCTh PabOTBI COCTOMT BO BHEJPECHUU B Pa3IUYHBIC
OTPaCiIH MPOMBIIIJIEHHOCTH HEJITI0N03bI, MOJTYYEHHON HA OCHOBE MECTHOIO ChIPhS,
¥ KOMITO3UIIMOHHBIX MMOJIMMEPHBIX MaTepUaJIOB, MOJYyUYEHHBIX Ha €€ OCHOBE.

Bueapenue pe3yJibTaToB nccjienoBanusi. Ha ocHOBe pe3ylibTaToB UcCieq0BaHUI
MOJTyYeHUsT KOMITO3UITMOHHBIX MaTepHajioB Ha OCHOBE MECTHOTO ChHIpbS U
YCOBEPIIIEHCTBOBAHUSI TEXHOJIOTMH IPOU3BO/ICTBA:

croco0 monydeHus KapOokcumeTweunoiaosbl (Na-KMID) w3 nemmronossr
NoJydeHne 1o TexHosmoruu «MoHoamnmapar» 3allviieH MaTeHTOM ATEHTCTBa IO
MHTEIJICKTYyallbHOM coOCcTBeHHOCTH PecnyOnmku VY30ekuctaH Ha u300peTeHHE
(2010r., TAP 04208). Crioco0 1aét BO3MOKHOCTh MOJIYYUTh BBICOKOKaYE€CTBEHHYIO
Na-KMIJ;

croco® mostyueHus: BbicOKOMoJiekyisipHo Na-KMI[ Ha ocHOBe MecTHOro
CBHIPhSl 3AIIMIIEH MAaTeHTOM ATEHTCTBA IO HMHTEUICKTYalTbHOH COOCTBEHHOCTH
PecniyOnuku Y36ekuctan Ha uzoodperenue (2014r., Ne TAP 04989). Cnoco0 nmaér
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BO3MOYKHOCTb ITOBBICUTH CTENEHb 3aMEILEHHUs, COIEPKAHUE OCHOBHOI'O BEILLECTBA,
JIOCTHYb BBICOKOW CTETEHH MOJUMEPU3ALNH MO3BOJISIONINE IUPOKOE IPUMEHEHNE
npenapara B pa3HbIX OTPacisX;

M0 TE€XHOJOTUU TOJYyYEHHUs LEIUII0JIO3bl U3 JPEBECUHBI TOMOJS U Ha OCHOBE
XJIOIIKOBOI'O JIMHTA YCTOMYMBOW K TEPMHUYECKON JAECTPYKLUUHU MOTYYEH MAaTEHT Ha
nzooperenue (2009r., Ne IAP 04359) ArenrtcTtBa 1O HWHTEIJIEKTYaJlbHOU
co0cTtBeHHOCTH PecnyOnuku Y30ekucran; 3To 1aéT BO3MOXKHOCTh MPUMEHUTH Na-
KMIl B kadecTBe CTaOWIM3UPYIOIIETO areHTa NpH YCTPAHEHHUs pPa3InYHBIX
JECTPYKTUBHBIX (DaKTOPOB P OypEeHHH;

BHEJIPEHHBI TEXHOJIOTHH TOJTYYEHHUsS IEJUTI0JIO3bI U3 cTe0ssi TonmnHaMOypa,
KapOOKCUMETHIIIIEIUTIONO03bI, OyMaru U OyMa>KHbIX U3Jenuil Ha npeanpusitusx AO
«Y3kumécanoar». (cnpaBka AK «¥Y3kumécanoat» 01/3-24/D ot 10.11.2016 1.).
O} PexTUBHOCTh BHEAPEHUSI TEXHOJOIM MOJYYEHHS KapOOKCHMETUIILEILTIONO3bI
Ha OCHOBE IIOJYYEHHOW LEJUII0JI03bl  OKazajach Ha 18-22% Beime, yem y
CYILLIECTBYIOIIHUX IPOU3BOJICTB.

AnpobGanusi pe3yabTAaTOB HCCJIeA0BaHUA. Pe3ynpTarsl UCCIeI0BaHUS
U3JIOKEHBbl B BUAE JTOKIaA0B Ha 19 pecnyOnukaHckux M 4 MEXIyHapOIHBIX
koH(pepenmuax. B Tom uncie: 6"International conference on times of polymers
(top) and composites. (American Institute of Physics Conf, 2012); «Kumé ®danu
IOTYKJIapU Ba 3aMOHAaBUU TabJIUM TEXHOJOTUSIIAPU aMaIUETTa KOPUN KUJIHII
macananapu» (Tomkent, TI'TY, 2007); «Materials science and engineering an
introduction» (Switzerland, 2012); «llenmtono3a Ba YHMHT XOcCcajJapyuHU KUMECH
Ba TexHojorusicn» (Tomkent, TXTU, 2012); «MHHOBAaIMOHHBIE XHUMHUYECKUE
TEXHOJIOTUM W OWOTEXHOJOTUM MarepuanioB W mpoayktoB» (Mocksa, 2010);
«Kumé, nedTh-ra3 KaiiTa MIIJIAITHUHT Ba O3UK-OBKAT CaHOATIIAPUHU WHHOBAIIMOH
TeXHOJoTusapuuu 1o3ap0 myammonapw» (Tomkent-Kyurupot, 2010); «Ilaxta
TO3aJIalll, TYKUMAYWINK Ba €HTWJI CAHOATIAPHUHT PUBOXKIAHUII MUCTUKOOIIApH»
(Towmkent 2003); «HoBble KOMIIO3UIIMOHHBIE MAaTEpUATIbl HA OCHOBE MECTHOIO U
BropuuHOro cbipbs» (Tamkent, TI'TY I'VII «®an Ba Tapakkuér», 2011);
International Conference «Renewable Wood and Plant Resources: Chemistry,
Technology, Pharmacology, Medicine» (Saint-Petersburg, Russia.2011);
«Pecypcocbeperatonue u 3HEprodp(GHeKTUBHbIE TEXHOJIOTMU B XUMHUYECKOH U
HeTexumudeckon mpomsbinieHHocTH» (MockBa, 2011); «AkTyaabHbIe BOIPOCHI
XUMHUYECKOW TEXHOJIOTMU M 3alluThl OKpyxaromei cpeas» (YebGokcaper 2013);
«IIporpeccuBHbIE TEXHOJOIMU TMOJIYYEHUS KOMIIO3UIIMOHHBIX MAaTEpPUaAlIOB U
uznenuit u3 Hux» ['YII «®an Ba tapakkuér» (Tamkent 2015).

Ony0/MKOBaAaHHOCTH pe3yJbTaToOB HccaeaoBaHus. [lo Teme auccepranuu
OITyOJIMKOBAHO Bcero 67 HaydyHbIX paboT, B ToM uucie | moHorpadus, 24 craThs B
HAy4YHbIX H3JAHUSIX, PEKOMEHJOBaHHBIX Bricmieil ArrecranuronHoi Komuccuei
PeciyOmmku  Y30ekucran nisi mMyONHMKAllMd OCHOBHBIX HAyYHBIX PE3yJIbTaTOB
JOKTOPCKUX JUCCEpPTalliid, B YaCTHOCTH, 22 B peCclyOJIMKAaHCKHMX U 2 B
MEXAYHApPOJHbBIX JKypHaJIax.
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CTpykrypa u 06bem auccepranuu. /luccepranusi COCTOUT U3 BBEACHUS,
[ATH TJ1aB, 3aKJIIOUCHUS, CIUCKA JIUTEPATYpPhI, NpuiioxkeHudl. O0beM nuccepraiuu
coctasisieT 200 cTpaHuil.

OCHOBHOE COJAEP KXAHUE IUCCEPTALIMHU

Bo BBeieHnu 000CHOBaHA aKTyaJIbHOCTh U BOCTPEOOBAHHOCTH ITPOBEACHHOTO
HCCIIeJIOBAHMS, OXapakTepu3oBaHa IeJib M 3ajJadyd, OOBEKT W MpeaMeT
MCCIIEIOBAHUsI, TTIOKa3aHO COOTBETCTBUE MPUOPUTETHBIM HAINPABJICHUSIM PA3BUTHUS
HAayKH M TEXHHKH B PecmyOimke, WM3JI0KEHbI Hay4YHas HOBHU3HA W IPAKTHYCCKUC
pe3yNbTaThl, PACKPHITO HAyYHOE U MPAKTUYECKOE 3HAUYECHUE MOJYYEHHBIX
pe3yJbTaTOB, NPUBEICHBI CBEJACHHUS O BHEAPEHHM B MPAKTHKY pE3YyJbTAaTOB
UCCIIeIOBaHMs, OMMyOIMKOBAaHHBIX paboTax U CTPYKTYpE JUCCEPTALIUH.

B mnepBoit rnaBe nuccepraunn «CoBpeMeHHOE COCTOSIHHE IOJYYeHHS] U
CTeleHb 00eCIe4YeHHOCTH ChIpbeM HEJLTHJI030CoAePKAIMX KOMIIO3UIITHOHHBIX
MOJJUMEPHBIX MATEPHAJIOB)» IOJBEPTHYTHl AHAJIW3y HAIPABJICHUS PA3BUTHUS, C
TOYKH 3PEHHSI COBPEMEHHBIX BBICOKMX TEXHOJIOTH, PA3IMYHOTO POJA PEIIAOIINAX
3JIEMEHTOB CHUCTEMBI POU3BOJICTBA.

OTpaxkeHbl COBPEMEHHBIE METOAbI MPOU3BOJCTBA ILIEJUIFOJI03bI — OCHOBHOTO
ChIpbS  KOMIIO3MIIMOHHBIX  TOJMMEPHBIX  MAaTEpUaloB W  HaIpaBJICHUS
dbopMUpOBaHUS ACCOPTUMEHTA ChIpbS HEOOXOoauMoOro s e€ CHUHTe3a,
MEPCIIEKTUBBI ICSITEIILHOCTH (PYHKIIMOHUPYIOMUX B PecnyOnuke npeanpusituii mo
MIPOU3BOJICTBY IIEIUTIOIO3bI, UX MOTPEOHOCTh B CHIPHE, OMHUCAHO KaKUM 00pazoM
bOpPMUPYIOTCS CTAIMH TMIEPEX0JIa OT CTAPON CUCTEMBI K HOBOM.

Bropas rnaBa nuccepraiuu «Pa3padoTka TEXHOJIOTHYeCKUX MapaMeTpoB
MOJIyYeHHUS]  LeJJIKJI03bl HA OCHOBE MECTHOIO ChIPbSi: COJIOMbI pHCa U
COJIOMBbI IIIEHHUIbI, a TaKXKe MOJy4YeHHe NPOCTOro 3pupa uUeLIHJI03bI -
KapOokcuMeTU e 11010361 (KMI) U3 mosiydyeHHOH LEJLTI0JI03bD) TTOCBSIIEHA
M3YyYECHUIO YCIIOBUM BOJHOIO W KHCJIOTHOTO THAPOJIM3a B XOJE IMpolecca M
OCOOCHHOCTEM MX BJIMSIHUSI Ha pa3juYHbIC MOKAa3aTeld KauecTBa CUHTE3UPYyEeMOM
LEJUTIOJIO3BI.

Kak wu3BeCTHO, JWUTHUH U TEMHUEIUII0JIO3a SIBISIOTCS OCHOBHBIMU
KOMIIOHEHTaMU  IEJUTI0JIO30COAEPKAIIET0  PACTUTEIIBHOTO  ChIpbsi.  MeEToAbl
MOJYYEHUs] TEJUTIOJIO3BI  JIJIi OyMarm M KapTOHa MPEANojaraloT B IENSX
YBEIUYCHHUSI OOBEMOB W YJYUIICHHS] KAa4eCTBAa MPOU3BOACTBA MAKCHMAJIBHOTO
COXPaHEHHS TEMULEIUTIONI03bI U BBIBOJIbI JINTHUHA.

MeToabl Ke TONyYeHHUsl LEJITI0NIO3b! sl XuMudeckon nepepadorku (KMII,
aleTaToB, BHCKO3bl, HUTPATOB W Jp.) MPENINOJaraloT TakKXKe BbIBOJ M3 CHIPbS
TEMULEIUTIONO3bl  KOTOPBIE MPUBOAAT K YBEIWYCHUIO MOJIEKYJIPHYK) Maccy
LEJUTIOJI03bI JUIsl BBIBOJIAa JIMTHMHA HaMHU ObUIM BBIOpaHbl U anmpoOUpPOBAHBI
CIOCOOBI  TIPEIBAPUTETHLHON O0OpaOOTKH CHIPhS PACTBOPOM a30THOM KHCIIOTHI,
XJOpa W JIp. OTH PEAreHThl MyTE€M BCTYIUIEHUS B PEAKIUIO C MOJIEKYJaMH
JUTHUHA CHOCOOCTBYIOT €ro OKHUCIEHUI0O M pa3pylIeHHuI0, U TakuM 00pazoM
MEPEBOASAT JUTHUH B PACTBOPUMOE COCTOSIHUE.
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B Tperpeii rmaBe puccepranuu, HazBaHHOM «Pa3padoTrka TexHOJI0rHUM
MOJIyYeHHs] UEeJUIKJI03bl W3 JApPeBeCHHbl TOMOJSI W BJIHMSHHE PA3JIUYHBIX
NapaMeTpPoOB HA CTAAUAX MPOLECCAa» OCBEUICHO BIUSHUE MPOLEcca OTOSIUBAHUS
NOJIYYEHOW LEJUII0JIO3bl Ha pa3jM4Hble MOKa3aTesn €€ KauecTBa U BO3MOXKHOCTHU
nosiyueHusi Ha €€ ocHoBe KM u HUTpOLIEITI0103bI B KaU€CTBE KOMITO3ULIMOHHBIX
MOJIMMEPHBIX MATEPHUAIIOB.

Tomnons sBAsSETCS OMHUM U3 MIUPOKO PACTPOCTPAHEHHBIX, OBICTPO PACTYLIUX
U HCIOJb3YyEMBIX B KAueCTBE CTPOMTEIBHOTO MaTepHalia JAepeBbeB. B memsax
onpeereHus] MPUTOIHOCTH TOMOJA K MOCIEAYIOIIeH XUMHUYECKO mnepepaboTke
OBLITM UCCIIEIOBAaHbI OT/ICIbHBIE YacTH (CTBOJI, BETKH, Kopa) 3-12 IeTHUX TOMOJEH,
pacTymux Ha Tepputopuu LlentpanbsHoi A3uu.

Pe3ynbpTaThl aHaM3a COCTaBHBIX YacTed Tomoiis (Tabmuia 1) Mmokas3siBaloT,
YTO HauOoJee IIEHHbI KOMIIOHEHT JepeBa — LEJUII0JI03a COJIEPKUTCS OO0JbIle
BCEr0 B CTBOJIE JiepeBa U coctaBisieT 43,4%, HauMeHblee KOJIMYECTBO LEIITI0JI03bI
coJiepKUTCs B Kope aepena (22,5%).

Taoauna 1
KoanuecTBO HEJJIHJ03bI 1 APYI'UX KOMIIOHCHTOB B
PA3JINIHBIX YaCTHX TOIMOJISA
KoMmnoHeHT CrBon Bersu Kopenb Kopa
Iemmronoza, % 434 38,3 41,2 22,5
JIuraun, % 22,7 24,9 279 41,8
ITerren,% 0,30 0,42 0,61 3,5
Buara,% 16,3 17.5 17,2 16,5
DKCTpaKTHBIE 2,14 3,0 4.5 3,6
BIEIECTBA, %

BeTBU 1 KOpEeHb TOMOJISI MOTYT CIIy)KUTh B KaU€CTBE PECYPCOB BTOPUYHOIO
CHIPbSl Il XMMUYECKOW mepepadOTKH, TaK KaK B HUX COJIEPKUTCS LIEJTIOJIO3bI
cooTrBeTcTBeHHO 110 38,3 m 41.2%, T1.e. Bcero Ha 3-5% MeHbIIE YeM B CTBOJIE
nepeBa. CojaepkaHue JUTHUHA — BTOPOT0 XUMHUYECKOIO0 KOMIIOHEHTA JPEBECUHBI
TOMNOJISI YBEJIMYMBAETCS 10 MEPE YMEHbBILIECHUS LEJUIIOIO03bl. Y CTAHOBJIEHO, YTO B
CTBOJIE, BETKaX, KOPHE U KOPE COAECPKUTCA COOTBETCTBEHHO 22,7%; 24,9%; 27,9%
n 41,6% nuranHa. HamMeHee NHMHIHMHOCOAEPKAILYI0 YaCTh — KOPY TOIOJIA
1EeJIeCO00pa3sHO MPUMEHATh A MOJYYeHHUS BOJIOKHHUCTBIX MOy (HaOpUKTOB.
Jlpyrue KOMIIOHEHTBI SIBISIFOTCS LIEHHBIMM BTOPHUYHBIMH pECypcamMu IS
XUMHUYECKOH nepepabOoTKH C 1eJbI0 MOTYyUYEHUS LEJUTI0I03BI.

JInsi monaydeHus U3 TOMOJS BBICOKOKAYECTBEHHOW JIPEBECHOM LIEIIFOJIO3BI
OCYIIECTBJICH PSJ ONBITOB B JAaOOPATOPHBIX YCIOBUAX, T.C. MPOBEIEH MPOIECC
LIEJIOYHOM Bakpu. B mnocneayromen cepud ONBITOB ONPEACICHO BIIMSHUE
TEMIIEPATYypPhl HIEJIOYHON BapKU HAa Ka4€CTBO IIEJUII0I03bI. Pe3ynbTaThl NpUBEACHBI
Ha puc. 1.

IToeeimenne Temmneparypsl Bapku oT 120°C mo 190°C okazamo 3ameTHOE
BIIMSHUE Ha IIEJIOYHOE pPa3OKEHHUE IEJUTI0N03bl. B pesynbraTe, 3KCTpeMyM
KPUBBIX KOJMYECTBA O-IICJUTIOJIO3bI OOpen SpKO BBIPAKEHHBIM XapakTep B
3aBUCUMOCTH OT TEMIIepaTyphl IMporecca. Pe3ynbTaThl MOKa3bIBAIOT, 4YTO C
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MOBBINICHUCM TEMIICPATYPbI KOJIMYCCTBO O-LCJIJIKOJIO3bI 3aMCTHO PACTCT, a CTCIICHD
MOJIMMCPHU3alIUN CHUKACTCA.
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Puc. 1. 3aBucumMocTs noxkasareJieil HeJJII0J103bI OT TEMIIEPATYPbI KHIISTYCHUS.
CornacHo pe3yJibTaTaM 3THUX OIBITOB, ONTUMAaJbHAsl TeMIIepaTypa BapKd MpuU
kuciaopoaHom aasienuu B 7,0 MIla coctasmsier 170°C.

Ha kadecTBO 1EIIONO3BI, MOJYy4YaeMOM OT JEpeBa TOMOJIA 3aMETHOE
BIIUSIHHE OKa3bIBACT MPOJIOHKUTEIILHOCTH 00pa0OTKH.

[ToBbimenue temneparypel 10 150-160°C npuBOIUT K yBENIUYEHHUIO
KOJIMYECTBA  O-IEJUTIOJIO3bI, OJHAKO MPH 3TOM  TOHWKAETCA  CTENEHb
nojmMepu3auu. MeHsplee KOIM4eCTBO O~ HEUTI0I03bI MPU HEMPOAOIKUTEIbHON
BapKe, Kak BUJIUM, OOBSICHSETCS TEM, 4YTO HE pacTBOpSEMbIe B NIEIOYHU
COCTaBJISIIOIINE IEPBUYHOMN APEBECHUHBI HE BHIBOJATCS MOJIBHOCTHIO (puC. 1).

YBenuueHue mpoIoKUTEILHOCTH BAPKU CBUACTEIHCTBYET O MOCTOSTHHOM
YBEIIMYEHUU  PACIOKEHUS  IEJUTIOJIO3bl,  KOJIMYECTBO 0-  IEJUTIOJIO3BI
YBEIIMYUBACTCS 10 OMPEACICHHOTO MpeaeabHOro 3HaueHus. OnTuMaibHOEe BpeMs
Bapku npu aasieHuu B 7,0 Mllac cocrasisger 120 MuHyT.

Takum 00pa3om, W3 BbIlIE OMHCAHHBIX HCCIIEIOBAHUM OOPaOOTKU CHIPbHS
JiepeBa MOXHO MPHUNTH K BBIBOJY O TOM, YTO ONTUMAJIBHBIM PEXKUMOM 00pabOTKU
MOYHO NPHUHSATH CIEAYIOLIEE:

- U3MENbUCHUEHHE (pacluiika, CTpOTaHue, 00pe3Ka u Jp.);

- HaTpoHHas Bapka B 201/ pacTBOpe MIENOYH B TEUEHUU 2.5 YACOB MpHU
temneparype 170°C u 6-7 aT™M. 1aBJICHUH;

- MOMKa IEJUTI0JI03bI pu Moxyie 1:10;

- CyILIKA.

PesynmbraThl  WCCleOBAaHUS — TOKA3bIBAIOT, YTO  (U3HKO-XUMHUUYECKHE
CBOMCTBa IIEJUIIOJIO3bI, TOJYYEHOM M3 COCTAaBIAIONIUX UM OTXOAOB TOIOJS
cooTBeTcTBYIOT TpeboBanusim 'OCT 1490-75.

Hcxong W3 XUMHYECKMX CBOMCTB UM PEAKIMOHHBIX CIIOCOOHOCTEH,

noJiy4yeHasi LeJulto103a Obljla OPUEHTUPOBAHA HA XMMHUYECKYIO MepepadoTKy, T.€.
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U3y4eHbl  OCOOCHHOCTM  TIOJyYEHHMs] HAa €€  OCHOBE  HHMTOLEJUIOJIO3bI
(KOJJIOKCUIINHA).

Lenpto naHHON paboTHl sBIAETCA pa3padOTKa TEXHOJOTUU IOJYyYEHHS
HUTPOLIEJUTIONIO3bl U3 LEJUIIOJIO3bI, TIOJyYEHHOM W3 JIPEBECHHbl TOMOJI,
UCCJIEIOBAHNE CIEHU(PUUECKUX OCOOCHHOCTEH HUTpalMd, YTOUHEHHE (PU3MUKO-
XUMUYECKUX 3aKOHOMEPHOCTEN MPOLECCOB, MPOTEKAIOIIUX HA OCHOBHBIX CTaIUAX
MOJIYYEHHUS] HHUTPOLEIUTIONO3b M3 IIEJUTIONI03bI, BBHIPAOOTAaHHONW W3 JAPEBECHHBI
tonoJisi. [lpu pa3paboTke TEXHOIOTUU MOTYUYEHHUs] KOJUIOKCUIIMHA U3 LIEJUTFOI03bI
JPEBECHHBI TOMOJS CTPEMUIIMCh MAKCUMAaJbHO HCIIOJIb30BaTh HMEIOLIEECS
000pyI0BaHUE M MPUOOPHI, U MUHUMAJIBLHO OTKJIOHHUTHCS OT PEKUMOB TMOIYYCHUS
KOJUIOKCHHA U3 XJIOIKOBOM LIEJIIIOJIO3BI.

Ha ocHOBe mNpoBEACHHBIX ONBITOB M MCCIECIOBAHWN BIEPBBIE HAYYHO
00OCHOBaHbl TEXHOJIOTMUECKHE PpEXUMbl OCHOBHBIX CTaguil MepepadOTKu
KOJIOJIOKCHHA, HE YCTYIAIOIIEro MO KAueCTBY €ro BHJaM, IMOJYYEHHBIM ITyTEM
HUTPUPOBAHUS LEJUIIOJIO3bl JApeBecHHbl Tomois. IlpemnoxkeHo BbIBelIEHHE Ha
cTaAuM cradunu3auuu npuMmeceid, 3(P(EKTUBHOE CHW)XEHHE JIMIKOCTH U
IIPOBEJICHHE BapKW B aBTOKJIABE B PACTBOPE a30THOM KHUCIOTHI KOHUEHTpalueil B
0,8-1,5% nig mostydeHHs: KAYECTBEHOTO KOJUIOKCHHA W3 IEJUTIOJIO3bI IPEBECHUHBI
TOIOJIS.

B npoun3BoacTBE HUTPOLEIUTION03bI O CETOAHSAIIHETO AHS B KAUECTBE ChIPhS
MCIIOJIB30BAJIOCH XJIOMKOBAs UEJUI0JI03a WM APEBECHAs IEJUII0JIO03a, KOTOpPbIE
OTJIMYAIOTCA COCOOAMU U3TOTOBJICHUS U B PE3YJIbTAaTe 3TOTO CTENEHBIO OYUCTKH,
KOJIMYECTBOM O-IEJUTFOJIO3bI 1 CTOUMOCTBIO.

N3ydeHne peakiiMOHHOM CLIOCOOHOCTH LEJUTION03bI U3 IPEBECUHBI TOMOJS U
CpaBHEHHE €€ C PpEaKIMOHHOW CHOCOOHOCTBHIO  XJIOMKOBOW  IEJUIIOJIO3BI
IPOBOJMJIOCH B AHAJIOTMYHBIX YCJIOBHUSX, CO CMECBHIO PEAaKIMOHHOW CMECH B
cocraBe: HNO;3; -23,72% ; H2SOs4 — 59,83%; H.O — 15,61%; oxcuma a3ora —
0,84%. Monyns HuTpauuu coctaBimsul  1:40, Temmeparypa HUTpauuu
BBIJIEpKHMBajach B Impenenax 25-27°C, Tak Kak MpPOBEAEHUE Ipolecca IMpH
temriepatype Beilie 27°C  He 1enecooOpa3HO M3-3a YCKOPEHUS THPOJIM3alUuU U
OKHCIICHHUS LIEJUTIONO03bL, BpeMsl HUTpauuu — 30 MUHYT.

Pe3ynbTaTel uccienoBaHMS —NpUBEAEHBI Ha puc. 2. V3HaudanbHO
3aMEUICHHOE  MOIVIONIEHHWE  a30Ta  LEJUIF0JIO30M  JPEBECHHBI  TOMOJS
CBUJIETEJIbCTBYIOT O TOM 4TO, B MEPBBIE 3-5 MHUHYT HUTPALUH CMECh KHUCJIOTBI
pasiaraeT >KMpO-BOCKOBBIH CJI0Il Ha MOBEPXHOCTH BOJIOKHA, Mocie yero nuddy3us
areHTa HUTPAIMU JOCTUTAeT YpOBHS NU(Py3un BOJOKHA IEITIONO03bI IPEBECUHBI
TOMOJSI, OUYMILEHOTO OT mpuMmeceil. Mcxons u3 3Toro, peakuuoHasl ciocoOOHOCTb
LEJUTIONO03bl  JIPEBECUHBl TONOJSL HE YCTyNaeT AaHaJOTMYHOH CIIOCOOHOCTH
LEJUTIOJIO3bI XJIONKA, YTO MOATBEPKAACTCS pe3yJIbTaTaMU UCCIEAOBaHUS KUHETUKN
BBIICTICHUS TEIJa MPU HUTPALUU 3TUX 00pa3noB (puc. 3) obiiee KOJIUYECTBO
TEeIUIa, BBIIEISEMOIO IMPU HUTPALMH IEJUII0I03bl JIEpEeBa TOMOJS OJUHAKOBOIO
YPOBHSI C aHAJIOTUYHBIM MOKa3aTeJIEM 1EJUTI0NI03bI XJIOMKA.

DTO CBUJIETEIBCTBYET O TOM YTO HMCIOJIb30BAaHUE LEJUIIOJIO3bl JPEBECUHBI
TOMNOJII BMECTO ILIEJUTIONO03bI XJIONKA HE MPUBOJUT K MOBBIIIEHUIO TEMIIEPATYPHI
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HUTPALHUH, IIPU 3TOM PAaBHOMEPHOE BBIJECICHUE TEIUIA YMEHBIIAET BEPOSTHOCTH
PA3JIOKECHUSHUTPAIMOHHON CMECH B  PEAaKTOpe W IIOBBIMIAET  YPOBEHb

0€30MacHOCTH Imponccca.
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Puc. 2. KuneTnka HaKkomJieHHs a30THBIX Puc. 3. Kuneruka Bbijie/ieHUsI TeNJIa npu
BbI/IeJICHUH B KOJVIOKCHJINHE, HATPHUPOBAHUH IEJLTIOJIO3bI
NMOJIY4YE€HHOM U3 LEJIJII0JI03bI APeBEeCHHBI JApeBecHHBbI TONOJIs (1) ¥ HeJII0J103bI
TonoJis1 (1) U meJT10J103b1 XJ10MKa (2) xJI0nKa (2)

[Tomy4yeHHbIE pe3yabTaThl, HA HAII B3IV, MOXKHO IIOSICHUTH CIIEIYIOIIUM
oOpa3zoMm. Tak Kak BOJIOKHA IEJUIIOJIO3BI JepeBa TOIMOJS O00JaJar0T CBONCTBOM
OBICTPOIl  BIUTHIBAEMOCTH KHCJIOTa TPAKTUYECKH cpazy “‘AoXoauT’ 10
PEAKIMOHHBIX IIEHTPOB UEJUIIOJIO03bI, YTO OMNpeNeiseT “NphIrydyuil” XapakTep
BBIJICJICHUSI TEIUIA B Hadale HUTpauuu. I[Ipy UCHONb30BaHUM JIMHTA A
TepUPUKANNKA PA3TOKECHHE KYTUKYJIBI PACTBOPOM HUTPAIMH; HUTPALUS KUAPO-
BOCKOBBIX BEIIECTB, II€HTO3aHOB, Ja W CaMOW UEJUIIOJIO3bl  HECKOJBKO
MPOJOJDKUTENLHEE [0 BPEMEHU — BBIJCICHHUE TEIUIA HMEET PaBHOMEPHBIN
XapaKTepU HMMEET HECKOJIbKO HHU3KO€ HAYaJlbHOE 3HAYEHUE B KOJIMYECTBEHHOM
TIJIaHE.

Takum o00pa3om, Ha OCHOBE HKCIEPUMEHTAIBHBIX MCCIEIOBAHUN MOMKHO
MPUATH K BBIBOJLY O TOM, YTO PEAKIIMOHHASI CITIOCOOHOCTh IIEJITIOI03bI APEBECUHBI
TOMOJII Ha OJAHOM YPOBHE C TakOW K€ CHOCOOHOCTBIO IEJUIIOJIO3bI XJIONKA, U
HUTpaIuio e€ HeoOXOIUMO TPOBOJIUTH B PEKUME, MPUHSATOM B IMPOU3BOJICTBE
HUTPOLIEIUTIOIO03bI U3 LEIUIF0JIO3b] XJIOMKA.

B derBepToil rnmaBe auccepranuu «Co3aeHHe TEeXHOJOTHHM IOJIyYeHUs!
LeJJII0JIO3bl HA OCHOBE PACTEHHMS] TOMHHAMOYP M OPHEHTAIMS MOJY4YeHHOI
LEJIJI03bl HAa MOJy4eHHEe KOMIIO3UUMOHHBIX IOJUMEPHBIX MAaTEpPHAJIOB,
yTeM e¢ XMMHYEeCKOil nepepadOTKW» B IMEPBHIE U3YUYCHO BIIUSHUE PA3JIMYHBIX
napamMeTpoB TPOIECca MOTYyUYEHHUS IEJUTIONIO3bI U3 CTEOIsT pacTeHUs TOMUHAMOYP
Ha OCHOBHBIE [IOKa3aTelu €€ KadyecTBa, M HaOJIOJIEHO YyBEJIMYEHUE €€
PEaKIMOHHBIX UM  ONTHYECKUX CBOMCTB Tpu  0OpaboTKEe  pa3IMUHBIMU
oTOENIMBAIOIIUMH peareHTaMu B XOoje Mnpoliecca. M3ydeH MexaHu3M MoJydeHus Ha
OCHOBE M3TOTOBJICHHOM ILIEJITION03bI 00Pa3I0B MUCYEH M YIIaKOBOYHOM Oymaru, a
Takke pyoepouna. McciaenoBanbl HX 0COOEHHOCTH.

W3BecTHBI Kak 3emensiHas rpylia TONUHAMOYp B TIOCIEIHUE TOJIbI
BBIpAIIUBACTCSI B OONBIIMX O0BEMaxX C IMENbI0 TMOJYyYEHHUS W3 €ro Iioja
JIEKapCTBEHHOTO Mpernapara WHYJIWH U B HAcToslee BpeMs B Hamiel PecnyOmuke
paCIHIMPSAIOTCS TUTAHTAIIMK TOMTMHAMOYpa.
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[Tocne ucnonb3oBaHus MWI0A0B ToNMHAMOYpa cTeOeb (HaA3€MHas 4acTh) 10
HACTOSIIIETO BPEMEHH CYUTAECTCA OTXOJOM M MPAKTHYECKH HE UCIOJIb3YEeTCH,
CKUraeTcsi C OrPOMHBIM BpeIOM Uil  OKpyxkawmied cpeapl. OmHako
NpeABapUTENIbHbIE HCCIAEAOBaHUS IOKa3ald, 4To B crebie  TomuHaMOypa
coaepxurcs 10 50% uemntono3sl. [ToaToMy pazpaboTka TEXHOJIOTUU MOTYyYCHUS
U3 pacTeHuss TONMMHAMOYp IEJUTION03bl TMPUTOJHON I TMOCHEIyIoen
XUMUYECKON mepepaboTKH  sBIAETCS OJAHOW M3  aKTyalbHBIX MpoOiieM
COBPEMEHHOW HAYKH.

HccnenoBan mpoluiecc Bapka credeneil pacTeHusi TOMMHAMOYJ B pacTBOpE
NaOH pa3nuyHoil KOHUEHTpauuMH ISl TOJYyYEHUS LEJUIIOJIO3bl, U HU3YUYEHBI
OCHOBHBIE IIOKa3aTeJId KayecTBa IIOJYyYEHHOW mpoaykuuu. [lomyyeHHsIH
pe3yNbTaThl IPUBEACHBI B TAOIHIIE 2.

Ta0auna 2
Biausinue konuenTpauuu NaOH Ha ocHOBHBIE MOKa3aTe/ M KayecTBA
1eJLJI0JIO3bI
Ne| NaOH,| Tewm- T, |Bwixon,| Bmaxnaocts, | 3oia, o~ IeJI- CII
r/n | pa,’C | wac % % % JII0JI034,
%
1. 10 160 2 15 - - - -
2. 15 160 2 20,5 3,0 0,90 87,0 1300
3.1 20 160 2 42,8 3,0 0,87 90,1 1200
4.1 25 160 2 36,9 3,2 0,81 91,2 1040
5.1 30 160 2 32,2 3.4 0,79 92.4 870

N3 tabmuuel cienyner, yro npu temmeparype 160° C ¥ KOHUEHTpauuu
miesioun a0 20 r/1, B X0/€ 2 4acoBOro Mpolecca Bapku 00pa3oBaHUE LEILTIOJI03bI
He HAOJI0JaeTcs, YTO CBMJIETEIBCTBYET O HEXBATKE KOJWYECTBA ILIEIOYU IS
pPacTBOPEHHMSI HELIEITIOJIO3HBIX BEILIECTB.

[Tpu konuentpanuu NaOH 20 r/n HaGmrogaeTcsi BBIXOJ LEIUTION03bI Oosee
43% m e€ BIaxXHOCTh cocTaBiseT 3,0%, KoaumdecTBO 3016l — 0,87%, KOIUYECTBO
o-1ietoio3el — 90,1%, crenens nonumepusanuu — 1200.

[Ipn yBenWuYeHHWH KOHLIEHTPALUMU LIENOYU A0 25 I/ BBIXOJ LEJUTIOJIO3bI
yMeHbmaeTcs 10 36,9%, 4To MOXHO OOBSICHUTH YBEIMYEHHEM CKOPOCTH pPeaKUuu
TUAPOIM3a MaKpOMOJIEKYN LEJUTIoNo3bl. [Ipr 3TOM KOJHWYECTBO O-LIEJLTIOJIO3BI
YMEHbIIIAETCS, CTENEHb MoiauMepuszanuu €€ ymenbinaercs 10 1040, BIaXHOCTH
LEJUTI0NI03bl  yBenuuuBaercss 10 3,2 %, 4YTO CBUAETEIBCTBYET O YaCTUYHOM
PACpPBIXJIEHMH BEPXHETO CJI0SI MOJEKYJSIPHON CTPYKTYPBI LEJUTFOJIO3BI.

[ToBbmmiennie  konmentpaiun  NaOH ~ cmocoOCTByeT  yMEHBIICHUIO
KoJudecTBa 30iibl. [loaTromy ypoBeHs nermta ymenbmaercs 10 0,81%.

[Tocnenyroniee nanpHelIee yBEIUUEHNE KOHIIEHTPAUUU IIET0Yd TPUBOIUT
K YMEHBUIEHUIO 30JbHOCTH IEJUIIOJIO3bl, PE3KO YMEHBIIAETCS CTEeNeHb
NOJINMEPHU3ALMHI U KOJIMYECTBO O-LIETUTFOI03BI.

Hcxona u3 3toro 1enecooOpa3HO HE MPEBBIIATH KOHIEHTPALMH IIETIOYH
20-25 r/n, Tak mpu €€ NPEBBILIEHUMH  YBEIMYMBAETCA pPACXOA UICIOYH U
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YXYAIIAIOTCSA II0KAa3aTeld KadyecTBa MOJydaeMoM  meuntono3bl. Mexoxs w3
MOJYYEHHBIX JTAHHBIX ONTUMAIIBHBIM MOXHO CUMTaTh KOHUEHTpanuio NaOH 20
r/n npu Temneparype 150°C u npoA0HKUTENIBHOCTH B 2 yaca BapKH.

[lonyuyeHHass Nmpy ONTHUMANbHBIX YCIOBHAX PEKHME BaAPKU LEIUIIOI032
IIPEACTABISET CBETIO KOPUYHEBYIO Maccy. [[ns OCBETIIEHMS LBETa IPOBEICH
nporuecc oToenuBaHus Hesoa03bl. [Ipouece oTOennBaHus LEUII0JI03bI COCTOUT B
TOM, 4TO IIOCJIE CTaIUU IOJYYEHUS LEJUII0I03bl OCTATOK B €€ COCTAaBE — JIMHTUH
BBIBOJIUTCSl IyTEM OTOEIMBAHUS, TAKK€ METOJ OTOEIMBAaHMS IMPUMEHSETCS s
noctwkenus 90-94 9% orGenuBanus wuiaum 60-70% mnony orOGenuBanus. Ha
CETO/IHAIIHUN JIeHb CYIECTBYET HECKOJBbKO CIIOCOOOB BBIBEIEHHUS JHMTHUHA M3
cocTaBa LIEJUIIOJIO3bl IyTeM oTrOenuBaHusA. Ilporecc orOenuBaHus TPUBOIAUT K
U3MEHECHHUIO HEKOTOPBIX ONTHUYECKUX CBOMCTB LEJUIOJI03bl. Ha naHHOM oJtame
paboThl HM3y4YEHO BIIMSHHE Ipollecca OTOENMBAHUS TUIIOXJIOPUTOM HATpHs U
IIEPOKCHUIPEAreHTaMM BOJOPOJAA Ha HEKOTOPBIE MOKA3ATENIN Ka4yeCTBa LEJUIFOJIO3HI,
noJiydeHHoO! u3 coptoB «Paii3 - bapaka» u «Mybxku3a» pacTeHHs] TONUHAMOYp, a
TAaKXK€ IEJUTI0NI03bl W3 JApeBecuHbl  Tomousis. V3HavanbHO  oTOenuBaHue
npoBoauiIoch runoxjaoputaom Hatpusa (NaOC1) paznuuHOl KOHLEHTpaLUK.

Ta6auna 3
Bausinne konuenTpauuu NaOCl Ha mokasaTe/im KauyecTBa LE/IIJI03bI IIPH
0TOCJIMBAHNH LEJII0JI03bI, MOJYYeHHOH 0T copToB «MPaii3-bapaka» u

«MybxHu3a» pacTeHUs TOMHHAMOYP, a4 TaKKe APeBeCHHbI TONOJIS
IlokasaTenn kauecTBa ICIIIFOJIO3bI

Ne | NaOCl1 u3 copra «Dair3-bapaka» u3 copra «Mysb- U3 IPEBECUHBI TOMOIIA
pacTeHus TONHHaMOyp JKU3a»PACTEHUS
TOIIMHAMOYP
*B,% | *o,% | *3,% | *CIT | 0,% | a, 3% | CII | O0,% | a, 3,% | CII
% %

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 2,5 920 93,6 | 0,69 | 800 | 8 |92,8|0,74| 700 | 92 | 952|087 | 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 | 94,9 | 0,62 | 480 | 95 | 958 0,71 | 610

*B — cmenens benusnvl *3 — konuuecmeo 301a
*a — yennronosza® CII — cmenens norumepuszayuu

B Tabnume 3 MOXHO mNpHUBEJACHO BIUSHUE TMpolecca OoTOeIuBaHus
LEJUTIONI03bI TIpU pa3iuyHbiX KoHUeHTpanusx NaOCl. Pesynbratel HaOMOACHUS
MOKAa3bIBAIOT, C YBEJIMYEHHEM KOHILIEHTpPAlMM OTOEIMBAIOUIUX PEAreéHTOB
YBEIMYMBAECTCS CTENEHb OENM3HBI LEJUTI0N03bl M BBIXOJA  O-IEJUIIOJIO3BI, a
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KOJMYECTOBO 30Jbl 3HAYMUTEJIBHO COKpAIlAaeTCs, a CTENeHb MOJIMMEpPU3alnun
YMEHBUIAETCS.

C yderoM BO3HUKHOBEHHUS PpA3JIMYHBIX HETaTUBHBIX (PAKTOpPOB mpH
orOenuBaHuu Leuono3bl ¢ nomompio NaOCl, cioBoM, B LENSX COXPEHEHUS
MOJIOKUTENIbHBIX KA4eCTB MPH MOJTYUYEHUU U3 OTOCIIEHHOM LEJUTIOI03bl Pa3IMYHON
OPOAYyKUIMA Ha TMOCIEAYIOIUX CTagusix TpeOyercs BBIOOP ONTHUMAIbHON
KOHLIEHTpAIMU OTOEIMBAIOIIIETO peareHTa Jijisi KaKJI0r0 CopTa U BUa PAaCTCHHUS.

Ha ocHoBe npoBeeHHBIX MCCIEAOBAHMS TPU OTOEIMBAHUU LIEJUTIOJIO03BI HA
ocHoBe copra «®daii3-bapaka» pacTteHus TOMMHAMOyp B KayecTBE ONTUMAJIbHON
npunara 2,5% Has, npu OTOENTMBAaHUU LEJUII0I03bl HA OCHOBE copTa «Mybku3a»
npunsata 3% Has, a npu 0TOETMBAHUU LEJUTIOJI03bl HA OCHOBE J€PEBECHUHBI TOIOJIS
B Ka4eCTBE ONTUMaIbHOUN npuHsTa 2 % Hasg koHueHtpauus NaOCl.

Jlanee, ¢ 1eNbl0 NPUTOJHOCTH MOJYYEHHOW LEJUTI0I03bl TOMHMHAMOYpa IS
W3rOTOBJICHUSI OymMarm W KapTtoHa (OTOeJIeHHBIE W HE OTOeNeHbIe) O00pasIlbl
LEJUTION03bI MaKa3aHa BO3MOXKHOCTh €€ MPUMEHEHHs B KauecTBe mouydadpukara
JUIS TIOTy4YeHus: Oymardu.

B mpousBoacrBenom otaene npeanpuatus OOO «Hamanran xkoroszwm»
MOJIy4eHa ONbITHO-NPOMBIIITIEHHAs mapTus Oymaru B konuuectke 500 xr ¢ 70, 80
1 90 DM’ MIOTHOCTU MOBEPXHOCTH HA OCHOBE LEJUIOJIO3bI U3 CTEONIS pacTEHHUS
tonuHamMOyp copt «®daiiz-bapakay. B kadecTBe OCHOBHBIX IIOKa3aTelieH
MEXaHUYECKOM MPOUYHOCTH MCCIEIOBaHbl ‘‘HaNpsHDKEHUE pa3pbhiBa” U “NJIMHA
paspbiBa” MPH Pa3IMUHON CTENEHHU pa3meabueHus B cootBeTcTBUM ¢ 'OCT 13525-
1-79 n onpeneneHo COOTBETCTUE UX MTOKA3aTENIEH CTaHIapTaM.

Bmecte ¢ TeM, Ha OCHOBE NOJYLE/UIIOJIO3bl TONMMHAMOypa IMOJIy4eH
“pybepoun”. Ha ceroansimuuii JaeHb pyOepousi — OAWMH U3  IIMPOKO
pacnupoCTpaHEHbIX  MaTepUaoOB  JJIl  MOKPBITUS  KpbIl.  YJI00CTBO B
TPaHCIOPTUPOBKE, CPABHUTENILHO HU3KAsl LIEHA, IPOCTOTA MOHTaka 00€CIIEUYNBAET
CcTaOMIBHOCTH cpoca Ha Hero. [lomyueHnHbie pe3yapTaThl IPUBEAEHBI B Ta01.4.

Tab6auna 4

Pe3yabTaThl ANOOPATOPHBIX HCIIBITAHUN ONBITHOM MAPTUN KAPTOHHOTO

NOKPBITHSA JJIs1 KPBILI C CO/IePKAHMEM MOJIYLEeJJII0JI03bl TONMHHAMOYpa

No HaumenoBanme mmokasarenei 3HaueHue moKa3aTeliei

I[TIo I'OCT B nelicTBuT.
1 | Macca, He MeHee CTaHIapTHOM 350 365, 395, 345

BiIaXHOCTH %, T
2 | HomycTuMoe OTKIOHEHUE +26 -
-18

3 | Bnaxnoctn, He 6oiee %, 6 16,20,17,7
4 | BomtaeMocTb, He MeHee %, 135 115,113

Ha nmpeanpustun OOO «PYBEPOW/I» Ilanckoro paiiona Hamanranckon
00JacTH W3 MOJYLEJUII0JI03bl TOMMHAMOYpa MOJyYE€HA OIBITHO-IPOMBIIICHHAS
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NapTHs KapTOHOrO MaTepuajia Ui IIOKPHITUS KpHIIbI B KouudecTBe  809m>
(3500M?) u Ha ero ocHoBe 51 pynon (o 15 meTpoB) pyOepornaa (Tabm 5).
Tabauua 5
Pe3yabTaThl 1abopaTopHbIX ucnbiTaHui pyoepouna PKII-350,
U3IrOTOBJICHHOM M3 KapTOHA, IPOM3BEIeHOI0 ¢ HCI0JIb30BaHHEM
MOJIYE/UIIJI03bI TOMMHAMOYpa

No | HammeHoBaHue mokasaTenei 3HayeHue Mnmokasareynei
B Hopme B neiicTBuT.
1 Macca nokpaeiBatouero | 800 768, 754, 702
cocraBa r/M>, MUHUMYM
2 Cubl CpbIBa npu | 28 26; 28; 27,6

HaTATMBaHUU KT cHlia,
MHWHHUMYM SHI' KaMHJa

3 | XKapoycToiunBOCTH Ha moBepxnoctu o6pasma He He obnapyxeHo
B TEUYEeHHU 2 YacoB npu | JOJIZKHO GBITB HIUIIIOK U
temmneparype $0°C MPU3HAKOB CKOJIbKCHUS
MOKPBIBIOIIETO COCTABA
4 KonnyecTBO 1OTOIHUTEIS 12 11

MUHUMYM 12%,

[Tony4yeHHBIN KapTOH JyUIst MOKPBITHS KpbIiibl 1 pydepous PKII-350 ¢ Bbie
yKa3aHHBIMH MOKa3aTeIsIMU COOTBETCTBYIOT TpeboBaHusim ['OCT.

S-rimaBa guccepranuu — «IlojrydeHue mpocTroro M cJjokHOro 3¢upa Ha
OCHOBE LEJJIIJI03bl TONMMHAMOYpa u pa3padorka cmocoda “MoHoanmapar”
noayyenuss Na-KMIl» nocssmeHa ucClIeqOBaHUIO 3aBUCHMOCTH  Pa3JIMYHBIX
¢dakTopoB, B Ipolecce CHHTe3a HPUPOB ILEIUI0I03bl, Ha KayeCTBEHHbIE
MOKA3aTeIn MOJy4yaeMOW MpOAYKIMH W TI0Ka3aHa BO3MOXXHOCTb MOJYy4YEHUs
HIUPOKOTO pPacIpOCTPAHEHHOTO CJIOKHOTO a¢upa LEJUTIOII03b] =
aleTWIILIEIUIIOI03bl U3 LIEJUTI0I03bl TONMHAMOYpa.

[Iponykumsi, M3rOTOBJIIEHHAs] W3 allETATOB LEJUIIOJIO3bl HMEET XOPOIIHE
MexaHudeckue cBoicTBa. ClielyeT OTMETUTh, YTO B Y30€KHCTaHEe PYHKIMOHUPYET
KPYIHOE MPEeANpHUsATHE MO MPOU3BOJACTBY aleTuinuemnonossl («deprana azory),
KOTOpBIM B Hacrosiiee BpeMs paboTaeT Ha UMIOPTHOM Chiphe. B cBsi3u C 3TUM,
3aMeHa IeJUTI0NI03bl, UMIOPTUPYEMOW H3-3a pyOexa Uisi MX NPOU3BOJICTBA,
MECTBIM CBIPhEM, SIBJISIETCS AKTYyaJIbHOU MPOOIEMON.

ALIETWIIMPOBAaHUE MPOU3BOAMIOCH MeTonoM Manbma. Ji1d nomydeHus
POBHO 3TepU(DUKAUPOBAHHON MPOAYKIIMH M CKOPOCTH alleTUIMpOBaHUs Oosee
1eJIecocOo0pa3Ho TMpeABapUTEIbHOE CMauyMBaHHE LEJUTIoNIo3bl. He yBnakHeHHas
LEJUTION03a alleTUIN3yeTcs OYeHb MEJJICHO, B OOIIeM, B OTAENIbHBIX CIy4asX He
arieTuIupyeTcs 10 KoHna. [1o3ToMy BIIa)KHOCTH LIEJUIIONI03bI OKa3bIBAET OOJIBIIOE
BIUSHAE Ha CKOpPOCTh IMpolecca  aueTWIupoBaHus. YeM BbIIIE BIAXKHOCTH
LEJUTIONIO3bI, TeM OOoJibllie €€ BIaKHOCTb, U TEM OBICTpEE MPOUCXOIUT IMPOIECC
aleTUINPOBAHU.
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A A

CIg KO0.IE9€CTBO
YKCYCHOIT
13 KHCI0TBI, %
- 60
16

14 L

N 1

104

1/t

I LI I i | 1 -
10 20 3 4 L) 60 T,MHHYT

*CII — cTeneHb MOTMMEPHU3AITUH.
Puc. 4. Knunernyeckue KpuBble aleTUJIN3AIMHA (H) U JeCTPYKIMH (*) HEJT0JI03bI IPU
KoJIM4YecTBe cepHoe Kucjaotol (0,3% u HavyaJIbHOU TeMmepaType:

1-25°C,2-30°C, 3 -35°C.

OnHako, He wenecooOpa3HO  HCIOJIb30BAaTh Ui AlleTHJIMPOBaHUS
LEJUIFOJIO3bl C TOBBIIICHHOM BIAXHOCTBhIO. Tak Kak B 3TOM CiIy4ae 3aMETHO
YBEIMYHUBAETCS PACX0] YKCYCHOTO aHTMAPU/IA, BCTYNAOLIEr0 B PEAKLIUIO C BOJOM,
coJieprkaleiicss B BoJlokHe. boiee 1enecoo0pa3Ho MmpeaBapuTebHOE CMauyiBaHUe
LEJUTIONIO3bl B JIEASIHOM YKCYCHOW KucioTe. B pe3ynbraTte Takoit o0pabOTKu
CKOpPOCTh  aUETWIM3allud, NPOBOJMMONM B OJHUX M TeX K€ YCIOBHUAX
yBennuuaercss B 8-10 pa3. KomnuecTBo mpuMeHsIEMON i NPEABAPUTEIBHOIO
VBIQKHEHUS LEJUIIOJIO3bl  YKCYCHOM  KHCIIOTBI  YYUTBHIBA€TCS TMO3KE MpHU
100aBJIEHUH alleTUIIUPYIOIIETO pacTBOpA.

Ha (puc 4) npuBeneHbl U3MEHEHUST KMHETHUYECKUX KPUBBIX JECTPYKIUU U
alETUJIMPOBAHUS IIEJUIOJIO3bl NPH KOJAMYEeTCBEe cepHOW  kuciaorel 0,3% wu
Pa3IMYHON MPOAOIKUTEIBHOCTH.

N3yuenue cocraBa Tpuanerara HeJUIKOJIO03b], MOJYYEHHOU B CPENE YKCYCHOU
KHCJIOTBI TP IOBBIIICHHBIX TEMIIEPATypax, IMOKA3bIBAET, YTO B ONPEIEICHHBIX
IPOMEKYTKAaX H3MEHEHUS TEMIIEPATypHOIO PEKHMMa, OKA3bIBAIOT BIIMSHUE Ha
KOJIMYECTBO U COCTaB HE PACTBOPUMBIX YACTHLI.

B xonme wuccnenoBaHMil Hapsly C CEpHOM W XJOPHOM KHCIOTOW OBLI
ornpoOoBaH M mepxjopar Maraus. Beibop mepxmopata Marausi B Ka4eCTBE OJHOTO
U3 KOMIIOHEHTOB KaTaJlu3aTopa OOOCHOBAHO WX CEJIEKTUBHBIM XapaKTEpOM U
MEHBIIEN OTPECCUBOHOCTBIO MO CPABHEHUIO C XJIOPHOU KUCIIOTOM.

N3-3a Oospmedt 3(QPEKTUBHOCTH M JIETKOCTU  TOJYYEHUS Cpeau
NEepXJOPaTOB MPEANOYTEeHUE OTHAHO Mepxyopary MarHus. JloOaBieHue ero B
CEPHYI0 M XJIOPHYHKO KHUCJIOTY B J03aX MEHbUIE, YEM IPUHATO B IpoLEccax
TEXHOJIOTUYECKOT0 MPOoIecca MO3BOJSAET MOJYUYUTh KAUECTBEHHYIO TEXHHUYECKYIO
alEeTUIILEIUTIOIIO03Y .
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PU3NKO-MEXaHUYECKUE U XUMUYECKNE CBOMCTBA MOJYYCHHBIX TPUALIETATOB
IEJUTIOJIO3BI OYyT aHAJOTUYHBI CBOMCTBAM M3BECTHBIX HaM JIPYTUX CTAHIAPTHBIX
BUJIOB LIEJUTIONO3bI  (LIEJUTION03bI XJIOMKA, LEJUII0JIO3bl JIEpEBa), YTO IMO3BOJISET
PEKOMEHI0BaTh LEJUII0NI03Y, MOJYUYEHHYI) M3 TONMUHAMOypa, JUIsl TOJIy4YeHUS
Pa3IUYHBIX BUIOB 3(PUPOB LEIITHOIO3BI.

B Xxozme mNpOBENEHHBIX WCCIENOBAHUN TakKK€ HW3YYEHbl BO3MOYKHOCTHU
MOJIYYEHHS] W3 IEJUII0JIO3b TONMMHAMOypa mpocToro 3dupa Uemiono3sl — Na-
KMII. B nensix pacuiupeHusi acCOpTUMEHTa Chipbs 11l monyuyeHus Na-KMIL namu
OblJ1a UCTOJIB30BaHA 1IEJUTI0JI03a TOTyUYEeHHAsl U3 HA3eMHOW YacTH TOMMHAMOYpa.

PactBopumpbiii B Bozme KMI[ mnosrydaercss BO3IEUCTBUS Ha IIEJIOYHYIO
LEJUTI0JIO3Y HATPUMMOHOXJIOPALIETATOM I10 CIIEAYOUIEN PEAKLINU:

Henn (OH),+2mNaOH+CH;CICOONa— Lenn (OH) s-m
(OCH;COONa)w+mNaCI+2mH>0

Jna  cunresupoBanns KMIl wmcmomp3oBaH  oOpasen  LEIIIIOJIO3HL,
MOJIYYECHHBIA U3 TOMMHAMOypa CO CIEAYIOUMMHU KaueCTBEHHBIMH MMOKA3aTEIISIMU:
crenenb nosumepuszanuu (CIT) -1100, Bnaxxnocts - 4.7%, o —1emntono3a - 95.7%,

nenen -1,2%.
A A
Cc3| CIO| AB|
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1-creniens nomumepuzanun (CII);
2-KOJIU4ecTBO OCHOBHOTO BemiecTBa (AB), %;
3-crenenp 3amenienuii (C3), v.
Puc. 5. Bausinue nmpouecca g103peBaHusi 10 KOHAUIAN HA NTOKA3aTeJH
kadecTBa KMII.

Kak wusBectHo, mpouecc mnpowusBoactBa KMI[ cocToUT W3 HECKOIBKHUX
CTaJWii: IIEJOYHAs Mepcepu3alus, ajJKWiIu3alus, T03PEBaHUE, a TAKXKE CYIIKA.
KMILI, nomyuyeHHass Ha OCHOBE BBIIIE IIEPEUNCICHHBIX CTagul, Ha BCEM
TEXHOJIOTUYECKOM IYTH MPETEPHEBACT PA3JIMUHBIE JECTPYKTUBHBIE BO3ACUCTBUS,
YTO TNPUBOJUT K MEXaHUYECKUM, TEPMHUYECKUM, a TaKXKE XUMHUYECKUM
paspyuieHueM. B 3Tom cilydae CpbhIBBI 3JIEMEHTapHbIX  3BE€HBEB B LEMHU
MAaKpOMOJIEKYJI BOJIOKHA OKAa3bIBAIOT OTPULIATEILHOE BO3/ICHCTBUE HA MTOKA3ATEIIN
kauectBa KMII.
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Ha puc. 5 BHIHO, 4TO NMOBBIIEHHWE TEMIIEPATYPBI IIpoLEcCa T03pEBaHUs
(moBeneHUs 10 KOHJWIIMM) OKa3bIBAET CEPbE3HOE BO3JCHCTBUE HA IOKAa3aTelu
KayecTBa IMOJy4YaeMOW MPOAYKIIMU: CHUKAETCA CTENEHb NOJUMEpU3ALNU U
BSI3KOCTb, MOBBIIIAETCS CTENEHDb 3aMEIICHUN U KOJIMYECTBO OCHOBHOT'O BEILIECTBA.

[Tokazarenu kadyectBa KMII, monmydeHHOW W3 1EJUIIO3BI TONMMHAMOYpa,
ObUTM CpaBHEHBI C TIOKa3aTeliIMH OOpa3IoB, IMOJYYEHHBIX B pe3yJbTaTe
UCCIICAOBAHUM W3 IPYTUX BUIOB ChIpbS — LEJUIKOJIO3bl XJIONKAa M LEJJIF0JIO3bI
JiepeBa, a Takke o0pas3IoB UMEIOIIUXCS B MMPOU3BOACTBE (Tabiuia 6).

Taoauua 6

Pe3yabTaThl cpaBHeHMs MOKa3aTe el mojay4eHHbIX 00paszunos KMIJ

¢ PU3UKO-XMMHUYECKUMHU MOKA3aTEJAMHU MPOMBILIJICHHOH MAapKH,

npousBoaumoii mo Tsh - 88.2 — 12-2005

Ne Oo6pasupr: KMI]
Hoxazarenu u3 W3 LEJUTIOI03bl | U3 LEUTION03bI TVY-
LEJUTI0JIO3bl | JEPEBA TOIOISA XJIOTIKA 88.2-12
TONHUHAM- 2005r.
Oypa
1 | Crenens nonuMepusanuu 640 760 930 500
(CID)
2 | CreneHp 3aMeNICHUS 110 0,83 0,82 0,84 0,8-1,0
KapOOKCUMETHIILHBIM

rpynmnam (y)

3 | KonmnuecTBO OCHOBHOT'O 52 51 53 50
BerecTna, %

4 | JIunikocthb 2% HOTO 128.0 135,0 140,0 100
BOJIHOT'O pacTBoOpa, cll3

5 | PactBopumocTs B Boze, % 98,2 98,4 98,8 97
pH cpenbt 8,1 7.9 7,8 8-12

N3 tabnuiet 6 BugHOo, uro KMII, monyueHHas U3 1eJUII0I036I TOMMHAMOYpa
10 CBOMM MOKa3aTeNIM KaudecTBa IpakTtuuecku He ycrynaer KMII, momyueHnHoi
U3 JPYTrUx BHUJOB CHIPbS, U COOTBETCTBYET TpeOoBanusM Tsh u ee MoOXHO
MCIIOJIB30BaTh B PA3IMYHbBIX cepax HAPOIHOIO XO3SHUCTBA.

Ha mnpaktuke cymecTByeT HECKOJIbKO METOA0B mnpousBoacTBa KMII,
KOTOpble  pa3paboTaHbl HAa OCHOBE MCCIEIOBAHUWA  BBICOKOM  CTENEHHU
MOJMMEPU3ALMY, BBICOKOM CTENEHUW 3aMELICHUs, a TaKXe HCCIEeI0BaHNM,
OpPUEHTUPOBAHHBIX HA MOJIOKUTENBHBIE pPE3yJIbTaThl IpoAyKTa. lIpoBeneHsl
Hay4yHbIC WCCJIENOBAHUS IO IOJNYYEHUIO, JJI Pa3IMYHBbIX OTPACIEHd HAPOIHOIO
X0341CcTBa, HeCKOJIBbKNX Mapok KMII m3 nemrronossl Ha ocHOBE copToB «Pans-
bapaka» u «Mybxku3a» pacTeHHs TONMMMHAMOYp, a TAaKKe BOJOKOHHBIX OTXOJIOB
TEKCTHJIbHOW TPOMBIIINICHHOCTH TI0 HOBOMY, 0oJjiee JOCTYITHOMY CIIOCO0y HX
[I0JIy4ar0T COIJIACHO TEXHOJIOTUYECKOM CXEMbI IPUBEICHHON HUXKE.
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CornacHo TexHoJIOTMYeCKO cxeme (puc. 6), MeiUIoiio3a MO TpaHC-
MOPTEPHOI JICHTE TMOCTyMaeT B ammapaT Jii MepcepHu3aluu. 37ech IeJUTI0I03a
MOJIBEPTraeTCss MepCepu3alMd C TOMOIIBI0 PacTBOpa IIENOYH, IOCIE Yero
HIENIOYHAsT IIeJIJTI0I03a TMPOXOAUT CTAIUIO0 MPECCOBKU B OMPEICIICHHOW CTETEHH,
CMSATYACTCSI U Pa3pbIBacTCS.

\mm T 0~ L\
D_@ll *

jLJ L

l-ponranr;  2-TpaHcmopTep-muTaTenb;  3-Mepcepuszarop;  4-QuiabTp;  5-€eMKOCTb,
IpeHa3HaYeHas JUTSL obecrneyeHus 1IEJI0YU B HEO00X0IUMOM KOJINYECTBE;
6-MaccaHacoc; 7-U3MEpUTEIb JaBJICHUS; §-Tpecc, MpeHa3HAYeHHbIA [ CxKaTus; 9- anmapar,
pa3MeNbUalOIUA IIEJTOYHYI0 TeIUTI0NI03y; 10-mpucmocobiieHne i OXJIKICHUS IIETOYHYIO
nestono3y; 11-emkocTs a1t cOopa IIENOYHYIO LEUTono3y; 12-mo3arop; 13- Hakomurenb
NaMXVK; 14-nozatop NaMXVK; 15-anmapar g cmemuBanusa NaMXCK ¢ menoyHoi
KHUCIIOTOM; 16-peaktop s noBeneHus a0 koHaunuu KMILI; 17-peaktop ans nmomaun KMIJ;
18-ycTpoiictBo s cymiku; 19-entumnsarop; 20-uukinoH; 21-MenpHuna; 22- arperat ynakoBKH
NaMXVK —natpuii MOHOXJIOPYKCYCHON KHUCJIOTHI.

Puc. 6. I[lpyHuunuaJdbHas TeXHOJIOrnYecKas cxema noaydennss KMILI.

OO0pazoBaHHas aTKWIIEIUIION034, T.€. MEIOYHAs [EJUTI0I03a OXJIaXKIaeTCs U
pasMmemaercs B anmapar Bepaepa-llnelinepepa, riae DpOUCXOAUT IPOLIECC
KapOOKCUMETHUIIUPOBAHMS TICTIOYHONW  IEJITION036I MOHOXJIOpAIIETAaTOM HATPHS.
JlaHHas peaknus Ha3bIBACTCS AJIKAJIU3ALUCH.

KapOokxcumerunupoBaHue MpOOIKAETCS B TCUEHUH HEKOTOPOTO BPEMEHH.
ITocie 3TOro noJIynpoayKT IIEPEBOAUTCS B PEAKTOP N03PEBAHUSA, [I€ B PE3YJIbTATE
sk30TepMudeckux peakiuii KML] noxoaurt 10 KoHaAuuum.

[Iponecc monyuenns KML] 3akaHumMBaeTcss JOCTABKOW FOTOBOM MPOAYKLUU
Ha CKJIaJ ITOCJIE TOTO, KAK OHA IPOXOAUT Yepe3 arperar sl CYIIKU U MEJTbHUILY.

B pesynbraTte nccnenoBaHuil pa3paboTaH YIHPOIIEHHBIA METOJ TOJy4YEeHHUS
KMILI. CormacHo 3TOM TEXHOJIOTMM WEJUII0I03a MOCTYHAeT HEMOCPEACTBEHHO B
MOHoOAMMmapar. 37Aech IeJUIoj03a o00pabaThiBacTCs pPAcTBOPOM IMICIOYH B
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HEOOXOAMMOW TMPOTOPIIMKM W TIOJIBEPracTCs MEpCepH3allud, aJKaIu3anus u
OXJIAXKJCHUE AJIKATM30BAHHOM IEJUII0JI03bl OCYILECTBIISIETCS IOCIEI0BATENIbHO.
OOpa30oBaHHBIN MOJYIPOAYKT JOBOJUTCS 0 KOHAMIMU (J03peBaer), CYIIHCH,
U3MEIbMAeTCsl B MEJTHHUIIC, W OTIPABISICTCS B CKJIaJ TOTOBOW MPOAYKIIUH.
OTaenpHO BBIICIICHHAS YacTh MPUBEACHHOMN BBIIIE CXEMbI BXOJUT B YIPOIIEHHBIN
TEXHOJIOTUYECKU mporecc mnpousBojgctBa KMII, u pexkoHCTpykIuioo B
COOTBETCTBMM C HUM MOXHO TIOCJEJI0BATEIbHO MPOBOJUTH HAa CaMOM
PEANPUATUH.

Tadauna7

Bo3zneiicTBue TeMnepaTypbl IpoLecca Mepcepu3anu Ha CTeNneHb
noJiuMepu3anuu oopasuoB ue/u10a03bl 1 KMIL Ha nx ocHoBe (B TeUeHUH

20 MUHYT)
Ne | IlepBuuHbIli ypOBEHBb Temnepatypa YpoBeHb YpoBeHb
MOJINMEPU3ALUU Mepcepusanuu, +°C MIOJINMEPHU3aLuU MIOJINMEPHU3aLuU
LEJUTEOJIO3BI AJKAIBHOMN KMII

O CIIKOJI03BI

Lennronosa, momyueHHas u3 copta «®Paiiz-bapaka» pacrenust TonuHaMOyp
u KMI] 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
[{enmrono3a, moy4eHHas u3 copra «MybKU3a» pacTeHUS TOMUHAMOYD
u KMI] 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
Llenmronosa, monyuennas 3 BOTII u KMI] Ha eé 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-BOJIOKHUMTEI OTXOJ0B TCKCTUJIIBHOI'O MTPOMBIIIJIICHHOCTH
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Kak wu3BecTHO, Mepcepu3anuss 0OpPU HU3KOM TEMIEPATYpE OKA3bIBAET
MOJIOKUTEIIBHOE BO3JCUCTBUE HA CTENEHb MOJIMMEPU3AMU LEJUTIOJIO3bl U HA BCE
nokazarenu kauectsa KMII, momy4yaeMoii Ha €€ OCHOBE.

HccenenoBano BIMAHUE TEMIIEPATypPhl B MIEPUOL MEPCEPU3ALIMM B MPOLECCE
nonyyeHnss KMI[ Ha creneHb DONMMEPU3ALMU  LEJUIIOJIO3bI, PE3YyJIbTAThI
UCCIJIeIOBaHUsI IPUBEICHBI B TAOIUIIE 7.

B pesynbrate BbIIIE ONHCAHHBIX MCCIEAOBAaHUN MPEJIOKEHA HOBAas
TEXHOJIOTUS U PEKOMEH]IOBaHbl HECTaHJAPTHBIE 00OPYAOBaHUS JIJIsl POU3BO/ICTBA
KMILI. CornacHo uM OCHOBHBIE TIPOLIECCHI MPOU3BOACTBA, A HMEHHHO
Mepcepusanus, ajlKajau3aluusi, JO3PEBAaHUE NPOU3ZBOAUTCA TOJBKO HAa E€IUHOM
obopynoBanuu, moa HaumenoBanueM “MOHOAITIITTAPAT”.

N3 texHomoruueckoit cxembl BUIHO (puc.7), mporecc nomydeHuss KMI]
36METHO YIPOLIEH, OCHOBHBIE IPOLIECCHl MPOHUCXOASAT B  000PYJIOBaHUU
«MOHOAIIITAPAT» (5). Otauume cMmecuTeneil JaHHOTO OOOPYJIOBaHUS OT
IPYTHX €ro BUAOB B TOM, UYTO €r0 BHYTPEHHSSI KOHCTPYKIMSA YCJIOKHEHA, 4YTO, B
CBOIO oOuepelb, O0OECIEeUnMBAET BBICOKYIO MPOU3BOJUTEIBHOCTh M BBICOKHE
MoKa3aTey KauecTBa MPOU3BOAUMOM B HeM mipoaykiuu (10).

HeETTTHVTOSE

Na MXVK

10
8
Hfé
g
1-eMKOCTH /JIs1 TOATOTOBKHU LIEN0YH; 2-BEHTHIIb; 3- A03aTOp; 4-HAcOC; S-CMECUTENb s

nonydyenuss KMI] o metony «Monoanmapary, T.e. npudop «MoHoamnmapaty; 6,7-eMKOCTH
U1l IOATOTOBKYU Moy (adbpukaTa; 8- cymmibHas kamepa; 9-menbHuna; 10-ynakoBka.

Puc. 7. IllppuHuunu-ajbHas TexHoJoruveckasi cxema nouaydenuss KMII mo merony
«MoHoanmapar»

B tabnune 8 npuBoasaTcs Gpuznko-xuMudecKkre rmokasarenu oopasios KMII,
MOJIYYCHHBIX 110 TPAJAUIIMOHHOM, ACHCTBYIOIICH CETOIHS TEXHOJIOTHH U METOJIOM
«MOHOAIIITAPAT».
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Taoauma 8
Du3uKo-xuMU4eckue nokazarean oopasnos KMII, mosy4yeHHBIX 110
TPpaAMIUOHHOMN TexHoJoruu u metogoMm «MOHOAIIITAPAT)

ITokazarenmn KMI]
O6pa | Brasxmocts, Crenenb KonuuectBo | Jlunamuyec | PactBopu-
3¢€1, % 3aMEIIEHUsI B | OCHOBHOM Kas MOCTb B pH | CII
KMIY KapOOKCHIIb- | MPOAYKIMH, | BA3KOCTh BOzE, %
HBIX IpyIIax % 2% HOTO
BOJIHOTO
pactBopa,
MIlac
KMII na ocHoBe copTa «@aii3-bapaka» pactreHus TonuHaMOyp
1* 12 82 50 105,4 98,2 12 | 420
2% 7 85 58 135,4 98,8 11 | 600
KMI] Ha ocHOBe copTta « MyBKH3a» pacTeHUsS TOMUHAMOYP
1* 12 83 49 92,8 98,3 11 | 360
2% 8 85 52 122,7 98,2 9 | 550
*KMILI ma ocaoBe BOTII
1* 11 84 51 118,2 98.4 11 | 500
2% 9 85 53 215,8 98.8 9 | 650

1* - ®usuko-xumuyeckue nmokasarean KMII, morydeHHOM 110 TpaJuIHOHHON TEXHOIOIHH.
2* - dusuko-xumuueckue nokasarenu KMILI, monydennoii o meroxy « MOHOATITIAPATY.
3*- BOTII - BOOKOHHBIE OTXOABI TEKCTHIIBHBIX MPEITPUATHH.

CoryacHO TaHHBIM, MEXAY (HPU3UKO-XMMHUUECKUMU TIOKa3aTelsiMU 00pa3IoB
KMII, nony4eHHBIX MO TPAAULIMOHHOW, EHUCTBYIOIIEH CETOJHSA TEXHOJOTHU U U
MetogoM «MOHOAIITIAPAT» umeercs Gonbinas pazuuia. Kak Ob10 OTMEUEHO
BbIIlIE, MpUYMHON TOoMy — mnpeumymiectBa Meroga «MOHOAIIIIAPAT», t.e.
YCIIOXXKHEHOCTh €0 BHETPEHHEH KOHCTPYKIIMH, O0ECIEYEHHOCTh OMEPATHBHOCTH
CTaJIhii, COOTBETCTBYIOIIEN KaxkaoMy mporeccy npu nonyueHun KMIL, peskoe
cokpareHue (akToB JIECTPYKIIMH, BBHICOKAs MPOU3BOJUTENIbHAS MOIIHOCTb. JTHU
(daxTopbl MO3BOMWIM Tpou3BouTh KMI] paznuuHbix Mapok s pa3iudHbIX
OTpaciey HApOJHOI'0 XO35MCTBA.

Hwuxe npuBOAUTCS NPUHUMIIMAIBHAS TEXHOJOTHYECKAas CXeMa IMOJy4YeHUs
KOMIO3ULHOHHBIX OJIMMEPHBIX MAaTEPUAJIOB HA OCHOBE MECTHOTO CHIIIbS.

Cornacao cxeme (puc.8) cwippe (1) (cosoma, crtebenb ToNMMHAMOYpa,
BTOPUYHBIE MPOAYKTHI JIPEBECUHBI TOIOJIS, JJUHT U JAP.) IPOXOAST U3 MEIbHHUIIbI
(2) B Bapounblii koten (4). 3mech NPOU3BOAUTCS Bapka B pactBope (3).
[TonmydyeHHasi 1eJUTIONI03a MPOMBIBAETCS C IOMOIIBIO IEHTPUDYTH (5) mepeBoIUTCSA
B MoHoanmnapat (8) mis nonyuenuss KMLI, rne wuemtono3a oOpabaThiBaeTcs B
pactBopoM mienoun (9) m MoHoxjoparnerarom Hatpust (10), momydabpukar
norotaBnuBaetcsa (11), cymmrcs (12) mocne, uzmenbuaercss B Menbhuile (13) u
MpEeBpaIaeTCs B TOTOBYIO MpoayKiuto (14).
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1]

l-ponranr, 2-menbHbILA, 3-COCYH A WIENOYM, 4-KOTeNl AJii BapKU LEJUIIONO3bI, 5-
neHrepudyra, 6- cocya s COOPKH OCagKOB IIENOYH, 7- COCyln cOopa JHWTHUHA, 8-
MoOHoamnmnapar, 9-coopuuk menoun, 10-Habop HaTpuiiMoHOXJIOpanerarta, 11-cocyn no3peBanus,
12-cymunbeHbli arperat, 13-MenbHuna, 14-rotoBas npoaykuus, 15-cknan.

Puc. 8. [IpyuHuMnuasbHasi TEXHOJOTHYECKAasl CXeMa MoJy4eHHsl KOMMO3UMIMOHHBIX
MOJIMMEPHBIX U3/1eJIHii HA 0CHOBE MECTHOTO ChIPbS.

HoBe3na (HoBemicTBO) pa3apaOOTaHHON TEXHOJOTMH 3aKJIIOUAETCS B TOM,
YTO MO HEH MOXHO IOJIYYUTh IEJUIIOJ03Y U  KOMIIO3UI[MOHHBIE MOJUMEPHBIE
MaTepHualibl C 3alaHHBIMU [MOKA3aTEJSIMU KauyecTBa IIyTEM KOPPEKLUUU Pa3IMYHBIX
apameTpoB MPU BO3JAEHCTBUU Ha LEUIIOJI030COAEPHKAIIEE ChIPBE.

BbIBO/1bI

1. [Tonyyena menaoa03a TPUroAHas Al XUMUYECKON NepepadoTKu U3
npeBecusbl Tomnoust CpenHe-A3uaTCKOrO perMoHa HaTPOHHBIM crtocoOoM. M3ydeno
BIUSHUE  PA3JIUYHBIX  IapaMeTpoB  (IIPOJOJKUTEIBHOCTh,  KOHIIEHTpAIUs,
TEeMIIepaTypa) Ha MPOIECC TIOIYUYEHHUS IEJUTIOI03bI, BBIXOJ IEJUTIOJIO3BI U €€
(bU3HKO-XMMHUYECKHE CBOMCTBA U MPEJIOKEHBI ONITUMAJILHBIE YCIOBHS IIpoLiecca.

2. [TomydeHa memtrono3a MPUTOIHAS JIsI XUMHUYECKOW TEepepabOTKu W3
HAa3eMHOW YacTH pPacTCHUS TONMMHAMOyp HATPOHHBIM CIIOCOOOM W HM3yYCHO
BIIMSIHME HA MPOIIECC PA3JIMUHBIX TEXHOJIOTUYECKUX MapaMeTpoB. [lokazano, 4yto B
ctebie pacrenus TornunamOyp comepxkutcs 40-45% 1eITi0n036l1.

3. [Ipu momomu  coBpemeHHbIX MeToJ0B  (MK-cmekTpockonusi,
peHTreHorpadusi, dSJIEKTPOMUKPOCKOMNUS, DJJIEMEHTAPHBIA aHaIM3 ©  JIp.)
aHATM3UPOBAHBl (PU3MUYECKHE, XMMHYCCKHE CBOWCTBA, a TaKkKe CTPYKTYypHOE
CTpOEHHWE IEJUTIOJIO3bl TOJIYYCHOW W3 NPEBECHHBI TOTMOJS M CTeONel pacTeHHs
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tormmHaMOyp. IlokazaHo, 9TO moka3zaTenn KauecTBa MOJYyUYEHHOW ILEJUIIONIO3bI HE
OTIIMYAIOTCS OT CBOMCTB IPEBECHOM IEITIOJIO3HI.

4. Ha ocHOBe wem0a03bl, NOJYYEHHOW W3 JPEBECHHBI TOIOJSA U
cTebsell pacTeHus TOMMHAMOYp, MOJY4YEHBI €€ CIIOKHBIE U MPOCThie APUPHI —
kapOokcumeruniemuttonao3a (KMII), autpo- u aneratuemitonos3a. [Ipoeas ananus
CBOMCTB MOJY4YEHHBIX A(UPOB MPHU TMOMOIIM COBPEMEHHBIX METOJIOB aHaJIN3a,
MOKAa3aHO, YTO MX CBOWMCTBA HE OTJIMYAIOTCA OT CBOWMCTB 3(UPOB MOJYUYECHHBIX U3
TPaJAUIIMOHHOTO CHIPbS.

5. OmnpeneneHa BO3MOXKHOCTh TMOJy4YeHUss OyMard B J1aDOpaTOPHBIX
YCIIOBUSIX Ha OCHOBE IIEJUTIOJIO3bI MOJyUYEHHOW M3 JIPEBECHHBI TOMOJS U cTedsen
pacTeHusi TONMHaAMOYp, MPEII0KEHbI TEXHOJIOTUH X MTPOU3BOCTBA.

6. PazpaboTaHHble TEXHOJOTHMHU TOJNYYEHHUS LEJUTIONIO3bI W Oymaru
BHEJIpEHbI B MPOMU3BOACTBO HAa COBMECTHOM Y30ekcko-KuraiickoM mpennpusituu
“Yayr XKaxon bapaka” u OOO “Hamanran Koro3u’.

7. B OOO “PybGepoun” BHeIpEeHO B TMPOU3BOJICTBO HU3TOTOBIICHUE
pyOeponia Ha OCHOBE MONYLEJUI0I03bl. [l0Ka3aHO COOTBETCTBUE MOKa3aTesen
KauecTBa npousBeieHHoro pyoepouna tpedbosanusim ['OCT.

8. Pa3paboTtan HOBBI MeTOn “Monoannapar” npousBoictBa KMI] Ha
OCHOBE LIEJUTIONIO3bl TOJYYEHHOW M3 MECTHOTO CBIphSl PACTeHHs TONMUHAMOYp U
BHeJIpeH B npou3BoacTBO Ha OO0 “Kapbonam™, pacnonoxeHHoMm B r. Hamanras.
[Toka3zana BeIcOKasi 3¢(heKTOBHOCTh MpeiaraeMoro crocoda momyderuss KMII mo
CPaBHEHUIO C CYIIECTBYIOIIHUM.
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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
is 1important 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».

1Customstat.ru/reports/import cellulose. Php? Gelid=CNSZ4uXpklwCFWL2 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 wvarious 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

ZReview 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 LLE, 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 1.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 vyy.), 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
factories» (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 plant» (2013-2014yy.), IOT-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, No TAP 04989 - 2014 Nel1) has been possessed, and also the
adoption deed in the manufacture of UIT «kcBARAKA-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); «l/HHOBaIlMOHHBIE XWMHYECKUE TEXHOJIOTUH U
OMOTEXHOJIOTHH MaTepuanoB U npoaykTo» (Moscow, 2010); «Kimyo, neft-gazni
qayta 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 MaTepuajabl Ha OCHOBE MECTHOTO W BTOPHUYHOTO CHIPHS»
(Tashkent, TSTU State Unitary Enterpris «Fan va taraqqiyot», 2011); International
Conference «Renewable Wood and Plant Resources: Chemistry, Technology,
Pharmacology, Medicine» (Saint-Petersburg, Russia.2011);
«Pecypcocbeperatonue u 3HEprodp(GHeKTUBHbIE TEXHOJIOTMU B XUMHUYECKOH U
HedTexuMudeckor nmpoMeluieHHoCTH» (Moscow, 2011); « AKTyanbHBIM BOMPOCHI
XUMUYECKOM TEXHOJIOTMM | 3aluThl OKpyxkawmie cpeas» (Cheboksary -
2013);«IIporpeccuBHBII TEXHOJIOTUU MOITYUYEHUS] KOMIIO3UIIMOHHBIA MAaTepUAJIOB 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 %, 1.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 24,9 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 - 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 is 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.
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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 is 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 %; H>SOs -
59,83 %; H2O - 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.
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Fig. 2. Kinetics of nitrogen Fig. 3. Kinetics of heat emitting from
accumulation in collodion obtained samples at nitriding of cellulose of a
from cellulose of a poplar wood (1) and poplar(1) wood and
cotton cellulose (2) 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 is 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 | NaOH, | Temp- | 1, yield, | humidity, | ashes,| a- cellulose, | DP
g/l | ture, °C| hour % % % %

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/l, 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 NaOCl1.

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. i.e. changes into a negative side.

Taking into account the origination of various negative factors at bleaching
of cellulose by means of NaOClI, 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

Quality indicators of cellulose

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

*O,% | *o,% | *K,% | *PD | 0,% | 0,% | 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

\]

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

98]

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

4 2,0 87 93,0 | 0,71 | 840 | &4 | 92,2 | 0,79 | 740 | 89 | 95,0 | 0,89 | 890
5 2,5 90 93,6 | 0,69 | 800 8 92,8 10,74 | 700 | 92 | 952 | 0,87 | 830

6 3,0 92 94,7 | 0,62 | 710 | 88 | 93,1 | 0,68 | 690 | 93 | 95,5 | 0,78 | 780

7 3,5 94 95,2 | 0,53 | 540 | 92 1949 10,62 | 480 | 95 | 958 | 0,71 | 610

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

At bleaching of cellulose of sort "Fayz-Baraka" of a topinambour plant
NaOClconcentration 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 NaOCl1concentration 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 standart 350 365, 395, 345

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 tightening 28 26; 28; 27,6
kg force, at least
3 | Heat resistance within 2 There should not be swelling and | Not appeared
hours at temperature 80°C moving features of covering
composition
4 | Amount of filler, 12%, at 12 11
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 is “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 1s 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.
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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) ,+2mNaOH+CH:CICOONa —Cell. (OH) y.m
(OCH:COONa)+mNaCI+2mH:0

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

It 1s 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, i.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

No Samples: CMC
Indicators From From a poplar From cotton TS-
topinambour | wood cellulose cellulose 88.2-12
cellulose 2005r.
1 | Degree of polymerization 640 760 930 500
(DP)
2 | Degreeof displacement on 0,83 0,82 0,84 0,8-1,0

the groups of
carboxymethyl (y)

3 | Amount of base substance, 52 51 53 50
%

4 | Adhesiveness of aqueous 128,0 135,0 140,0 100
solution 2%, sPoise.

5 | Solubility in water, % 98,2 98,4 98,8 97
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 1s 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.

T NaOH |
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I-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 <cMONOAPPARATY.

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
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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 Mercerization Polymerization degree Polymerization
polymerization of temperature, °C of alkali cellulose degree of CMC
cellulose

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"

Indicators of CMC
CMC | Humidity,% Degree of Amount of Dynamic Solubility in
sampl displacement in basic viscosity of water , % pH | PD
es carboxyl product, % aqueous
groups solution of
2%,MPa*s
CMC on base of the sort “Fayz-Baraka” of a topinambour plant
1* 12 82 50 105,4 98,2 12 | 420
2% 7 85 58 1354 98,8 11 | 600
CMC on base of the sort “Mujiza” of a topinambour plant
* 12 83 49 92,8 98,3 11 | 360
2* 8 85 52 122,7 98,2 9 550
CMC on the base of *FWTF
1* 11 84 51 118,2 98,4 11 | 500
2* 9 85 53 215,8 98,8 9 650

1* - 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 1s 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.

3
MNalH
Le)
n 7N
[—
———————————

18]

1-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 wvarious
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’0zi”.

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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