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b o

O MEXAHU3ME OCAXKJIEHUSA KPAXMAJIA 1 ET'O KOMIIOHEHTOB
HA BOJIOKHAX HEJIJIFOJIO3bI

B.A. Kurnwk!, E.B. Beakuna'!, A M. Uauaryimn®
T TIT “Hepmckas Lennonosno-6ymasicnas komnanus”, 2. Ilepmw, Poccus
2000 “T. exnooym-2 ", n. I[Ipasounckuii, Mockoeckas ooa., Poccus

B cmamve paccmompenvl 3aKOHOMEPHOCIU 0CANCOEHUS HAMYPATLHO20 KPAXMANA U
€20 KOMNOHEHMO8 HA BOJIOKHAX Ye003bl. /ucnepcuu HamypaibHo20 Kpaxmaia Ovliu pas-
OefleHbl Ha PACMBOPEHHYIO AMULOZHYIO U KOJLOUOHYIO aAMUTONEKMUHOBYI0 PPaKyuio u usyye-
Hbl 3AKOHOMEPHOCMU UX OCANCOEHUsl HA BOJOKHAX NUCMBEHHOU yennonossl. Onucan mexa-
HU3M pa30eneHus Kpaxmaia Ha Qpaxkyuu.

ON THE MECHANISM OF PRECIPITATION OF STARCH
AND ITS COMPONENTS ON CELLULOSE FIBERS

V.A. Zhitnyuk!, E.V. Belkina!, A.M. Idiatullin?

“PermCBK”’, Perm, Russia

2“Technoboom-2", Pravdinskiy, Moscow region, Russia

In the article regularities of precipitation of natural starch and its components on cel-
lulose fibers are considered. Dispersions of natural starch were divided into dissolved amyl-
ose and colloidal amylopectin fractions and the regularities of their precipitation on hard-
wood pulp fibers were studied. The method of starch separation into fractions is described.

[lenbro naHHOM PabOTHI SBISIIOCH U3YYEHUE MEXaHU3MA OCAKICHUS U aJl-
copOImM Kpaxmaja M ero pacCTBOPEHHOM M KOJUTOMAHOM (pakinii Ha BOJIOKHAX
LEJUII0JIO3BI.

C uenpio pasfeneHus Kpaxmaia Ha pacTBOPUMYIO U KOJUIOUJHYIO YacTH
Obl1a pa3paborana cieayrolias MeToauka. HatypanbHbIl KyKypy3HBIH Kpaxmai
Bapuiy B Teuenue 30 muH mipu 95-97 °C Ha xumnsmieit BojasHou 6ane. [Tocie ye-
ro AUCHEepPCUIo pazdaBisuin 10 2 % U nepeMenBaii Ha JIabopaTOpHOW Mellall-
ke npu 600-650 06/MuH. B TeueHue 2 MuH. 1 oxyaxaaiu a0 50 °C. Hanee quc-
nepcuro LeHTpudyrupoBanu Ha jadoparopHoit neHTpudyre npu 2000 06/mMuH.
B TeyeHue 20 muH. B pesynpTaTe B KIOBETaX MOJIydalu pa3ziesieHue JUCTIEPCHH
Kpaxmaja Ha JIBe sIpKO BbIpaKeHHbIE (PpakIuu — BepxHsisa 00beMoM 0kojo 60 %,
npo3payHas U HU3KOBS3Kas U HWKHAA Ppakuus oObeMoM okojo 40 %, moiy-
po3payHas U OYEHb BA3Kas. BHEmHMI BHJ KIOBET C KpaxMmalloM IOcCJe IeH-
TpudyrupoBaHus rMokas3aH Ha puc.l.

Conepxxumoe KIoBeT (B KaxkI0W ObLIO 1O 25 T' KpaXMaJlbHOW JAUCTIEPCUN)
pa3enwiyi Ha TTh (Ppakiuii, aKKypaTHO OTOMpAasi BEPXHIO YacTh KUIKOCTH
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CBEpPXYy C MOMOUIBIO CHEIUATbHBIX MUIETOK MO MATh 'PaMM B KaXkIylo (pak-
uto. Beero u3 aByx ktoBet nonyuwin 5 ¢pakuumii mo 10 T kaxaas.

Puc.1. BHemnuii Bua nucnepcuii Kpaxmasia B KIOBETaxX cpa3y Mmocie
HEeHTpU(yTupOBaHuUs

Ha puc. 2 noka3an BHemHuil Bua ¢ppakuuid. 3 ¢hoTo BUAHO, 4TO KOHCH-
cTeHuus (ppakUuu 5 HE TeKydasl.

Puc. 2. BHemHuii Bua Gpakiiuii Kpaxmaa rmocje pa3aeiacHus

Jlanee mpoBenu aHalv3 MCXOAHOW JUCHEPCUM M KaxaAoW (pakuuu Ha
CIICIYIOIINE CBOMCTBA:

- COJEPIKaHUE CYXHUX BELIECTB;

- OIITUYECKYIO IJIOTHOCTh HOA-KPaXMaJIbHOI'O KOMILIEKCA IPU KOHLIEH-
Tpauuu 50 MI/11 pu AjauHEe BOIHBI 595 HM;

- Ha CIIEKTPO(OTOMETPE CHSUIM CHEKTPbI MOTJIOMIEHNUS HOJHBIX KOMILIEK-
coB B auana3one 400-670um npu konuentpauu 100 mr/i;

133



caty

IV MexkayHapoaHasi HAy4YHO-TeXHUYeCKas KOH(pepeHuus

r. ApxaHreibck, 14-16 centsops 2017 r.

«ITPOBJIEMBI MEXAHUKH! HEJJIIOJO3HO-BYMAXKHBIX MATEPUAJIOB»

- Ha pedpaktomerpe UPD -454 nzmepunu nokasaTesb NpeIOMIICHHS CBE-
Ta ¥ pacCUUTAIN KOHIIEHTPAIMIO PACTBOPEHHBIX BELIECTB (B pacyeTe Ha caxapo-
3y) U JI0JIK0 PACTBOPEHHBIX BEIIECTB OT CYyXHUX;
Pe3ynbpTaThl MCIBITAHUN MTPEACTABICHBI B TA0M. 1:

Tabnuua 1. CoiicTBa qucnepcuy KyKypy3HOro Kpaxmasa 1ocjie BapKu U
HEeHTpUYTUPOBaHUS Ha 5 QpaKiiuid

Hary- 1 g ) ) P P
TMoKasaTeis pastbHbiii paKIus paKIus paKIus paKIus paKIus
Kpaxa Nel Ne2 Ne3 N4 No5
Mythbiid, | IIpo3pau- | IIpozpau- | IIpospau- | MytHslid, | MyTHBIH,
Bremnwnii Bug cpeHe- HEIN HE HEIN, HE HEIN, HE OYEHb [1acTo-
BSI3KHI BSI3KHI BSI3KHI BSI3KUI BSI3KHMI 00pa3HbIi
Macca ¢pakiuu, T 50,0 10,0 10,0 10,0 10,0 10,0
(Conepkarue cyxux 1,81 0,74 0,74 0,74 2,73 4,10
BeecTs, %
Hlomst cyxix BEWMECTs | ) g 8.2 8,2 8,2 30,2 452
oT ob1iero, %
Onruueckas
TITIOTHOCTE HOAKpaXx=) ¢ g 2,00 2,01 2,01 0,74 0,56
MAaJIbHOI'O KOMILJICKCa
pu 595 um
Makcumym OKOJIO OKOJIO OKOJIO OKOJIO
ITOTJIOIICHUS, HM 600 620 B 620 B 600

OcHoBHBIE pe3yabTaThl Ta0d. 1 mOKa3aHbl HA AMarpaMMe Ha puc. 1.

250
= ons cyxux B-B OT 06Liero,%
200 Free) F E=m= O[ons p-peHHbIX B-B OT CyXuX,%
m AT AT
S R K225 B OTHOCMT. ONTHY. M. noa-
i Renon] Eimz  kpaxm.,%
150 = Y Y
ey
i P e
o A o
AT AT AT
o A o
100
o] P T e
50 L A A A B SR )
AR R A AR R R
0 = s s i R RER b
HaTtyp. Opakumna 1 Opakuma 2 dpakumsa 3 Opakuna 4 dDpakumsa 5
Kpaxman

Puc. 1. OTHOCUTENBHBIE CBOMCTBA U COCTAB JUCIIEPCUU UCXOIHOTO Kpaxmalia U ero

dbpakuuii nocne paszneneHus Ha 5 ppakiuit

134




‘ IV MexkayHapoaHasi HAy4YHO-TeXHUYeCKas KOH(pepeHuus
«ITPOBJIEMBI MEXAHUKH! HEJJIIOJO3HO-BYMAXKHBIX MATEPUAJIOB» <
L r. ApxaHreibck, 14-16 centsops 2017 r. s

3

N3 tabn. 1 u auarpammsel puc. 1 BUAHO, YTO MEepBbIE TPU (PpaKIUU Mpak-
TUYECKU UJEHTUYHBI U COCTOSAT U3 PACTBOPEHHBIX MOJIEKYJ Kpaxmaia, a ¢ppax-
U 4 U 5 HECKOJIBKO OTIUYAIOTCS, HO COCTOSIT U3 KOJUIOUAHBIX YACTHII.

Ha puc. 2. npuBefeHbl CHEKTPHI MOIVIOMIEHUS] HOJ-KpaxMalbHbIX KOM-
IJIEKCOB Pa3HbIX (pakuuil Npu KOHIEHTpAUUM Kpaxmana U ¢pakiuil 1o
100 mr/n u koHuentpanuu oxa 0,00075 .

2,0
1,8 f-
1,6 |-
1,4
1,2
1,0
0,8
0,6 . o

(O] S G A o

0,2L ...... o
-
0;0 ] 1 1 1 1 ! | \ ) . | | I I I

400 420 440 460 480 500 520 540 560 580 600 620 640 660 680 700

[dnunHa BOJHbI, HM

e Opakuna 1

el HaTypanbHbli Kpaxman

de=dpakuymna 5

OnTnyeckas nNnoTHOCTb

Puc.2. Cnextpsl norjomnieHus: HOJIHbIX KOMILJIEKCOB Kpaxmaiia u ¢ppakuuii 1 u 5;
KOHIICHTpanus Kpaxmania u ¢ppakiuii 100 mr/n

Jliist Toro, 4To0bl UACHTU(PULIUPOBATH COCTAB (DPAKIMIT MOXKHO OTMETUTh
CJIeIyIoe 0COOEHHOCTH M Pa3Inyus:

- o0mIas MaccoBas J0Js1 Cyxux BeniecTB ¢pakmuii 1-3 cocraBnser 24,6 %
OT CyXMX BEIIECTB Kpaxmajga — 3TO COOTBETCTBYET COJEPHKAHUIO AMHUIO3HOM
(dpakuuu B KyKypy3HoM Kpaxmaie [1];

- MaccoBasi JI0JIs CyxuXx BemlecTB ppakuuii 4 u 5 coctaBisgeT okono 75 %,
YTO COOTBETCTBYET COJCP>KaHUIO AMIJIONIEKTUHOBON (DpaKIvy;

- ONTHYECKas IUIOTHOCTh WOAHOTO KOMIUIeKca y ¢pakmuit 1-3 B 3-4 paza
BbIlIe, yeM y (pakumii 4 u 5. U3BecTHO, MOa-aMUIO3HBIA KOMIUIEKC 00J1aaeT
OO0JIbIIIeH SKCTUHKIUEH, YeM HOA-aMUJIOTIEKTUHOBBIH [1];

- MAKCUMYM MOTJIOIIEHUS HOI-aMUIO3HOTO KOMIUIEKCA CMEIIEH B CTOPO-
Hy OOJIbIIIel JIJTMHBI BOJIHBI B CPAaBHEHUH C HOJI-

- aMHJIOTIEKTHHOBBIM KOMILIEKCOM [ 1];

- BA3KOCTh (pakuuid 1-3 oueHb HU3KAsI, YTO XapaKTEPHO ISl HU3KOMOJIE-
KYJISIPHOM Macchl aMUJIO3HOM (Ppakinu, a BI3KOCTh Ppakuuii 4 U 5 BbICOKas, 4TO
XapaKTEPHO ISl BBICOKOMOJIEKYJIIPHON aMUJIONIEKTUHOBOM (PpaKIuu.
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[lepeunciieHHbIE BbIlIE (PAKThI CBUAETEIBCTBYIOT O TOM, YTO B pE3YyJIbTaTe
bpakuMOHUPOBAHUS JTUCIIEPCUSl Kpaxmalia pa3iesiniiach Ha MPEUMYIIECTBEHHO
pacTBOPEHHYIO aMUJIO3HYIO (pakiuio (dpaknuu 1-3) U npenMyIiecTBEHHO
KOJUIOMIHYIO aMUJIONEKTUHOBYIO (ppakuuio (dhpakiuu 4-5).

Jlanee nccneaoBaid 3aKOHOMEPHOCTH OCaXIACHUS MOJYYEHHBIX (pakuuii
Kpaxmajia Ha 1esunono3e. s npoBeleHns SKCIIEpUMEHTa JIMCTBEHHYIO Oené-
HYyI0 cyibdaTHyio 1emtonosy (mpousBoactBa OAO «Apxanrenbckuii [[BK»)
pasMasibiBasiu Ha [[PA 1o 29 °IIIP 1 roToBWIM CyClieH3UI0 KOHIIEHTpalueut 2 %.
B cycnensuto nonaBaiiv kpaxmai U ppakiuy Kpaxmaia [pu KOHLEHTPaUusix OT
25 mr/n no 750 Mr/a, 4To COOTBETCTBYET OOBIYHOM KOHLIEHTpAUMU Kpaxmaja
B MaKkyJaTypHOM Macce.

[Tocne momaum kpaxmaia B IEJUTIONO3HYIO Maccy e€ mepeMelInBaiu B Te-
YeHHUE 2 MHH., IPOITYCKAIN Yepe3 MEJKOE CUTO U MOJydYad MOJICETOYHYIO BOY.
[TocnenHio0 aHANM3UPOBAIM HA COJEpKaHUE KpaxMmaja. Y Iep)KaHhe Kpaxmasa
(ppaxumit) paccuuThIBaNIM, KaK OTHOLIEHHE KOHIIEHTpaUMHM Kpaxmana ((ppak-
IIMi) B TOJACETOYHOM BOJE K KOHIICHTPAIIMU TOTO K€ KpaxMmaljia Win (pakiiui,
MOJIAHHBIX B IEJUTIONO3HYIO Maccy. Pe3ynbTaThl peacTaBieHsl Ha puc.3.

W3 rpadukoB puc. 3 BUIHO, YTO NMOJy4YEHHbIE (DpaKkIMHU Kpaxmaja oca-
AKIAIOTCA HAa BOJIOKHAX LIEJUTIOJI03bI MO pasHoMy. KosuiomjaHas aMHIIONEKTUHO-
Basi ppakuus 5 ocaxgaeTcs MOYTH MOJHOCThIO Ha 90-97 % naxke mpu BBICOKUX
KOHIIEHTpAIUAX, & PACTBOPEHHAS aMIJIO3HAsI (PpaKIusl OCAXKIACTCA B MEHBIIIEH
crenenu 35-70 %, npudem e€ ynepxaHue ObICTPO CHUKAETCS MPU MOBBIIICHUH
KOHLIEHTpalMy aMUJI03HOM (ppakiuu.

100
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@sgmo pakuma 5
(konnovaHeIn
aMUIOMNEKTUH)

esfll==|/|CXOAHbIN
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Puc. 3. BnusiHue KOHUEHTpalMK Kpaxmana U ero (ppakiuuii B LIEJUTFOJI03HOM Macce Ha
yliepKaHUE Ha BOJOKHAX OeNEHOMN JIMCTBEHHOU CyNb()ATHOMN LEIITI0I03bI
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BriBOALI:

1. C uenpro U3ydyeHus: MEXaHU3Ma OCAXIACHUS HATYpaJIbHOIO KYKypy3HO-
ro Kpaxmajaa Ha BOJIOKHax LIEJUII0JI03bl ObLI pa3paboTaH METOA U JOCTUTHYTO
pazzeneHre Kpaxmaia Ha paCTBOPEHHYIO U KOJJIOMJIHYIO (PpakLUU, U3 KOTOPBIX
COCTOUT JIMCHEPCUs] HATYypaJbHOTO Kpaxmaja, CBapEeHHas NpU TeMIEepaType
95-97 °C. MeToa 0OCHOBaH Ha KOHTPOJIUPYEMBIX YCIOBUAX BApKU U HEHTPUDY-
TUPOBaHUU JUCIIEPCUH.

2. B pe3ynbpTare CneKTPpAIbHOTO U JIPYTUX METOJIOB aHAJIN3A TOJYUYECHHBIX
¢pakuuii ObUIO YCTAHOBJEHO, YTO PACTBOPEHHAs YacTh COCTOUT IMpPEUMYIIe-
CTBEHHO M3 aMUJIO3HOM (hpakumu Kpaxmaia, a KOJUIOUAHAS YacTh U3 aMUJIOTEK-
TUHOBOM. BBUIM WM3yueHBl OCHOBHBIC CBOWCTBA IMOJYYEHHBIX (DpaKIUi, CHSTHI
CIIEKTpPbI MOIJIOIIEHUS MOJIHBIX KOMILJIEKCOB, MOKA3aHO PAa3IUYHME B yJIEIbHOM
MOTJIONIEHUA Y MAKCUMYMBbI TOTJIONIEHUSI MOJHBIX KOMIUIEKCOB, YCTAHOBJICHA
JIOJIST KaXKJI0M (hpakiuu.

3. Ha npumepe nuctBenHoit 6enénoit COA 1emitoa036l U3y4eHbl 0CO-
OCHHOCTU OCAXJEHUS U YIEP:KaHMsI UCXOJIHOTO Kpaxmala, a TaKkKe pacTBOPEH-
HOM aMHWJIO3HOM M KOJUIOMJHOM aMHJIONEKTHHOBBIX (Dpakiuii Kpaxmasia Ha BO-
JIOKHAX LeJUTo103bl. 11okazana quHamMuka U3MEHEHUs yAEpKaHUs IIpU pa3iiny-
HBIX KOHI[EHTPALUSIX TUCTIEPTUPOBAHHOIO Kpaxmaia u (pakiui B quamna3oHe oT
25 1o 750 mr/i, 9TO COOTBETCTBYET pEaIbHOMY COACPIKAHHUIO Kpaxmalia B Mpo-
W3BOJICTBEHHOW MakKyJaTypHOW OymakHou macce. [loka3zaHo, 4TO KOJUIOWTHAS
aMuJIoNeKTuHOBas (ppakius yaepxkusaerca Ha 90-97 % 1O ecTh MOYTH MOJIHO-
CTBIO JIaXKE MPU BBICOKUX KOHIIEHTPALHSIX B MACCE, 4 PACTBOPEHHAs aMJIO3Has —
HAIPOTHUB, yJIEPKUBACTCS B MEeHbIIeH ctenenu Ha 35-70 % u yaepkanue ObICT-
PO CHUXAETCS MPHU MOBBIICHUH €€ KOHIEHTPALUK B LEJUIF0JI03HOM Macce.

Cnucoxk mureparypsl

1. Puxtep M., Ayryctat 3., lllupbaym ®. M30panHbIe METOABI UCCIICTOBAHUS
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