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®U3NKO-MEXAHUYECKHUE CBOMCTBA INIEHOYHBIX MATEPUAJIOB
HA OCHOBE AJIbI'MHATA HATPUSA U XUTO3AHA

H.A. Baibuyk!, O.C. Bposko!, T.A. Boiinosa!, . A. Ilanamapuyk!, SI.B. Kazakos?,
K.I'. Borosuupbiu!-2

I Deoepanvubiii uccnedosamenvekuil yeHmp KOMNIEKCHO20 UyueHus ApKmuKu umenu
H.II. Jlaseposa Poccuiickoti akademuu Hayk, 2. Apxaneensck, Poccus

’Cegepmviii (Apxmuveckuii) gpedepanvuuiii ynueepcumem umenu M.B. Jlomonocosa,

2. Apxaneenvck, Poccus

llonyuenvl nienounvie mamepuanvl HA OCHO8E OUONOIUMEPOS ANLSUHAMA HAMPUS,
XUMO3aHa U YeNnoN03bl. YCMaHosNeHo, 4mo 3a8UcCUMOCb NPOYHOCIHBIX XAPAKMEPUCUK
KOMNO3UYUOHHBIX NJICHOYHBIX MeMOPaH Om MOAEKVAAPHOU MACCbl XUMO3AHA HOCUM IKCmpe-
manvuwli xapakmep. Ilooobpana KomMnosuyus nNieHOYHbIX MAMEPUANO8, NO36OAIOWASL NOTLY-
YUMb MAMEPUATLL C HAUTYHYUUMU PUBUKO-MEXAHULECKUMU CEOUCMBAMU.

PHYSICAL AND MECHANICAL PROPERTIES OF FILM MATERIALS
BASED ON SODIUM ALGINATE AND CHITOSAN

N.A. Valchuk!, O.S. Brovko!, T.A. Boitsoval, I.A. Palamarchuk!, Y.V. Kazakov?,
K.G. Bogolitsyn'?

IN. Laverov Federal Center for Integrated Arctic Research, Arkhangelsk, Russia
’Northern Arctic Federal University named by M.V. Lomonosov, Arkhangelsk, Russia

The film materials based on sodium alginate, chitosan and cellulose were obtained. It
was established that the dependence of the deformation and strength characteristics of com-
posite films on the molecular weight of chitosan has an extreme character. The composition
of film materials with the best physico-mechanical properties was selected.

B nacrosiee Bpems ynuenseTcs 00JIbIIIoe BHUMaHKUE TpoOJieMe yTHUIn3a-
MU OTXOJOB MOJMUMEPHOTO ChIphbs. C KaXKJAbIM TOJJOM Ha CBaJKaX HAKaIJIUBaeT-
cs Bce 0O0JIbIlIee KOJMYECTBO OTXOJIOB, TpeOyromux yruwinzanuu. OIHaKo, u3-
BECTHBIC METOJbl YTUJIM3AIMU, TAKWE KaK MUPOJIU3 U CKUTAHHUE, HE TOJBKO HE
pemarT JaHHYIO MPoOJIeMy, HO U MPUBOJIAT K 3arpS3HCHHUIO OKPYIKAKOIIEH cpe-
nbl. [IpoOGneMbl, CBsI3aHHBIC C YTUJIM3AIMEH MOJUMEPHBIX OTXOJ0B, CTUMYJIH-
PYIOT YUYEHBIX 3aIyMaThCsl HaJl CO3JJaHMEeM HOBBIX MaTE€pUAJIOB, Pa3JIaratoinuxcs
Ha Oe3BpeJHbIC JUJIS )KMBOW U HE >KUBOW MPUPOJIbI KOMIOHEHTHI. TakuM oOpa-
30M, CO3/IaHKE HOBBIX YKOJIOTHYECKH OE30IMaCHBIX MaTEpUaIOB HA OCHOBE Opra-
HUYECKUX COEIMHEHUM, B KaueCTBE KOTOPBIX, KaK MPABUIIO, HUCIOJB3YIOT IPH-
POJHBIC MTOJIMCaXapU/ibl, SIBISACTCS BaXKHOW 1 aKTyaJbHOU 3a1aueit [1].
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OCHOBHBIMM TIOJIMCaXapyuJaaMu, UCIOJIb3YEeMbIMU JJIsl MPOU3BOJCTBA Ta-
KMX MaTepuajioB, B HACTOAILEE BPEMs SIBJISIIOTCS LIEJUTI0NI03a, KpaxMall, XUTO3aH
U aJbI'MHAT, TOCKOJIbKY OHU 00J1a/1al0T OMOCOBMECTUMOCTBIO C TKAHSIMU YKUBBIX
OpraHu3MoB, CIIOCOOHOCTHIO K OMOJIeTpaallui 10 UCTEUEHUU CPOKa CIYKObl, a
TaKXe€ OTCYTCTBHEM TOKCUYHOCTU. OAHAKO, TPAJAUIIMOHHBIE «YUCTHIE» MOIUME-
pbl Ha CETOJHAIIHUN JIeHb B 3HAYUTEJIHLHON CTENEHU HCUEpIialii CBOU BO3MOXK-
HOCTH, TIO9TOMY MOCTOSIHHO BO3HHMKAIOIass HEOOXOIMMOCTh B MaTepHaliax ¢ HO-
BBIMU CBOMCTBAMM MOYKET OBITH YAOBJIETBOPEHA TOJBKO MyTeM (HOPMHUPOBAHUS
KOMITO3UIIMOHHBIX CUCTEM, COYETAIOIIUX CBOMCTBA JBYX WJIU 00Jiee KOMIIOHEH-
TOB. OCOO0BIIl MHTEpPEC B ATOM IJIaHE BBI3BIBACT pa3padOTKa HOBBIX TJICHOUYHBIX
KOMITO3UIIMOHHBIX MeMOpaH, KOTOpbI€ HAIUIM IIUPOKOE MPUMEHEHUE B TMPO-
MBIIJIEHHBIX MpoIleccax Muajin3a W MepBaropalnu, B KaYeCTBE HOHOOOMEHHU-
KOB W pa3J/ieJICHUs a3€0TPOIHBIX cMecei [2].

Takum 00pa3oM, 1EeNbl0 HACTOSIIEH pabOThl ABISIETCS MOAO0P YCIOBUI
JUISl CO371aHus TIJICHOYHBIX MATEpUaIOB HA OCHOBE ajblMHATA HATPUs, XUTO3aHA
U LEJUII0JIO03bI, a TAK)KE U3YUYECHHUE BIMSHUSA COCTaBa KOMIIO3UIIMU HA CTPYKTYPY
Y CBOWCTBA MOJIYYa€MBbIX IJIEHOK.

J171st moJydeHust MOJMMEPHBIX TIICHOK MPUMEHSIIH:

- anbrunat Hatpus (AJINa) ¢ monekynsapHaoi maccoit (MM) 70 k/la, BbI-
neneHHbId u3 Oypeix Bogopocieid benoro mopst (OAO «ApxaHTelbCKUM OIBIT-
HBII BOJOPOCIIEBBI KOMOMHAT);

- xuto3aH (XT), (3A0 «buonporpecc», MockoBckas 0011.), BbIICICHHBIN
U3 MaHIupend KpaboB U MPOTOHUPOBAHHBIA B 2 %-HOU ykcycHOM kucnore. Hc-
nosib3oBasin 00paszubsl XT ¢ MonekynsipubiMu mMaccamu 30, 50, 100, 150, 330,
500 k/la, crenenbto aeanetuaupoBanus 87...89 %.

- XBOWHYIO cyib(haTHy0 HeOeneHyo nemnnoiaody (AO «ApxaHTenbCKUl
[IBK»). Pazamon 00pa3iioB npousBoamiIn B jlabopaTtopHoi menbHuie [[PA mpu
KOHIIEHTpAIMU Macchl 6 %.

[IneHoYHbIE KOMITO3UIMH NOJMydYan cMmemeHueM pactBopoB AJINa u XT
KOHIICHTpaIren 2,5 1/J1 mpu 3KBUMOJISIPHOM COOTHOIIEHUHM KOMITOHEHTOB. JIJis
YIIYYIIEHUSI MEXaHUYECKUX XAPAKTEPUCTUK IJIEHOK HAa OCHOBE MHTEPIIOJIUMEP-
Horo komiuiekca AJINa —XT B koMno3unuioo 100aBiIsUIM BOJHYIO CYCHEH3UIO
1eJUTr003bl (KoHLeHTparuss 10 1/:1), BOJIOKHA KOTOpPOH 00s1a1atoT OO0JIBIION
JUTMHOM, THOKOCTBIO U MOBBIIEHHON MPOYHOCTHIO. [11€HKH rOTOBUIUCH CIIOCO-
OOM MOJMBa HAa WHEPTHYIO MOIOXKKY (CTEKIIO0, MOKPHITOE MOJIUITUICHOBOM
IIJICHKOM) € MOCEIYIOMIEH CYIIKOW MPU MOCTOSHHOM BJIXKHOCTH M KOMHATHOM
TeMIiepaType.
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N3yuenne npoyHOCTHBIX U Ae(OPMAIIUOHHBIX CBOMCTB IJIEHOK MPOBOIU-
7Y Ha JIabOpaTOPHOM HCIBITATEIBHOM KOMILIEKCE, BKIIIOYAIOIIEM Pa3phIBHYIO
mamHy Tecrcuctema-101 (r. Banoso) u I1I9BM, ¢ nonydyeHueM UHIUKATOP-
HOHM JuarpamMMbl Harpyska — yaiuHeHue (F—Al) mpu cTaTU4eCKUX HCIBITAHHUIX
Ha pacTshkeHue. JlnmHa 00pasioB coctapisia 50 MM, mmpruHa — 25 MM, CKOPOCTh
ucnbiTanus — 10 mm/muH. [Ipumep nomydaeMoit 1uarpaMMbl PUBEICH HA puC. 1.

B i 45-150

DKCNepHMEHTaTbHAasA KpHBasd
O MakCHMYM IIPOYHOCTH

12 <  MaKCHMYM KE€CTKOCTH

10

Harpyska, H

(39}

O 1 1 1 1 J
0 0.5 1 1.5 2 2.5
VimmHeHne, MM

Puc.1. [Ipumep nuarpaMMbl Harpy3Kka-yajduHEHUE, MOJy4aeMOM MpU UCTIBITAHUN Ha
pacTsbkeHHre 00pa3IoB MJICHOYHBIX MAaTEPUATIOB

Pe3ynprarsl ucciienoBaHU MO0 U3YYECHUIO BIMSIHUSI COJEPKAHUS LEIUIIO-
J103bl HA MEXaHMYECKHE CBOMCTBA MeMOpaH IpeicTaBleHbl Ha puc. 2. [lemtrono-
3a BBOJMJIACH B KOMIIO3UIIMIO B KoJIMuecTBe 5...55 %.

-
(02}

-
N

H

MakcumanbHas Harpy3ka, H
(@ [00]

(6))

15 25 35 45 55

CopaepxaHue uennonosbl B nneHke, %

Puc. 2. Pe3ynpTaThl HCIIBITAHUN Ha PACTSIKEHHE 00pa3IIoB IJIEHOK HA OCHOBE
AJINa u XT ¢ 1o00aBKOH LIEITIOIO3EI
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Y CTaHOBIIEHO, YTO BBEJICHUE LIEIUIIOI03bl B KOMIO3UIMIO TPUBOJIUT K
YBEJIMYEHUIO TOJIIIMHBI MIJIEHOK U COOTBETCTBEHHO K BO3PACTaHUIO UX IPOYHO-
CTH 3a cueT 00pa3oBaHUs CAMOCTOSITEIBLHOM apMHpPYIOLIEH CeTKH (Kapkaca) u3
BOJIOKOH LIEJUTIOJI03bl. KpoMe TOro, OCTaTOYHbIN JTUTHUH B LEJUIIOJIO3E BBICTY-
naeT B KayecTBE IUIAaCTU(UKATOpPA W MO3BOJSET CHU3UTH KECTKOCTh U XPYI-
KOCTh IJIEHOK. [loka3zaHo, 4TO MUHMMAJIBHOE KOJUYECTBO LEJUIHOJI03bI, IPU KO-
TOPOM TUICHKH 00JIa[lal0T HE0OXOAMMOW MPOYHOCThIO, cocTaBisieT 45 %, npu-
YeM MEXaHUYeCKOe MOBEJCHHE 00pasiia ¢ CoJlepKaHUEM IEJUTIOJIO3bI B KOMIIO-
3ulu 55 % NpUHUUNHATBHO HE OTJIMYAETCS OT MOBEJCHHUS 00paslia ¢ cojaep-
YKaHUEM LIEJUTI0T03bI 45 %.

Takum oOpa3om, HanbHEWINE UCIIBITAHUS 110 U3YYCHUIO BIUSHUS MOJIE-
KyJisipHOU Macchl XT Ha CBOMCTBA MOJMMEPHBIX MJICHOK MPOBOJIMIIM C BBEICHU-
eM 45 % 1e1I01036I B KOMIIO3HIIHIO, Ta0JI. 1.

Tabnuia 1. Pe3ynbTarsl UCMIBITAHUN HA pacTsKEHUE 00pa3IOB MJIICHOK HA OCHOBE
AJINa u XT ¢ go6aBkoii 11em1010361 (45 %)

XapakTepUCTUKA MM XT, x/la
paKtep 30 | 50 | 100 | 150 | 330 | 500
MaxkcumanbsHas Harpy3ka, H 4,81 5,57 | 6,08 | 13,33 | 8,54 8,16

VY nnunHenne 10 MakCUMAaJILHOU

0,442 | 0,605 | 0,342 | 0,540 | 0,970 | 0,867
HArpy3KH, MM

I[e(bopMauom pU MaKCUMaJIbHOMN 0.88 | 121 | 068 | 1,08 | 1,93 1,73
Harpyske, %

MaxkcumansHoe Hanpsixenue, Ml la 3,77 | 4,05 | 459 | 6,35 | 5,42 4,80

Mopyns ynpyroctu, Mlla 550 570 715 700 460 470

PaGota no makcumanbHOU 1.2 20 1.4 4.4 3.80 4.4
Harpysku, M/[x

XKectkoctp npu pactspkenun, kH/m | 1400 | 1580 | 1900 | 2940 | 1460 | 1580

ITInenku Ha ocHoBe XT ¢ MM 30 k/la 001a7al0T HU3KUMHU TTOKA3aTEISIMU
MPOYHOCTHU, JKECTKOCTU U pacTsKUMOcTU. Hanboliee BHICOKUMU MTPOYHOCTHBIMU
cBolicTBaMu 00J1a1atoT obpasnsl mieHok ¢ MM XT 150 x/la. MakcumanbsHas
Harpy3Kka JiJIsi TaHHBIX 00pa3IoB MPAKTHYECKU B 3 pasza OoJibllie IO CPAaBHEHUIO
¢ o0pasuamu mieHok ¢ XT 30 k/la. YBenuuenne MM XT no 500 k/la npuBoaut
K HE3HAUUTEJIIbHOMY CHI)KEHUIO JKECTKOCTU MPHU PACTSKEHUU U PACTSKUMOCTH
IJICHOK IO cpaBHEHUIO ¢ oOpasuoM ¢ MM 150 x/la. Ha ocHoOBaHMM mOJTy4eHHBIX
JAHHBIX MOYHO CJI€JaTh BBIBOJ, YTO 3aBHCUMOCTH MPOYHOCTHBIX XapaKTEpH-
CTHK KOMIO3UIIMOHHBIX INICHOYHBIX MeMOpaH OoT MoJIeKYJsipHOM Macchl XT Ho-
CUT IKCTpEeMaJIbHBIN xapaktep (puc. 3), npucyniuii OOJbIIMHCTBY MOIUMEPHBIX
IJICHOK, onydeHHbix u3 XT [3,4].
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MMa
0 o

MakcumanbHoe HanpsixeHue,
N

100 150 330
MM XT, kOa

Puc. 3. Bnusuue MM XT Ha pacTspkeHre 00pa3ioB IIIEHOK
C BBEIECHUEM LEeJUTI0I036I 45 %

Takum 00pa3oM, B pe3yibTare MPOBEACHHBIX MCCIEAOBAHUN YCTaHOBIIE-
HO, YTO HAMJIYUYITMMH TIPOYHOCTHBIMU CBOMCTBAMHU 00JIaIat0T MEMOpaHbI Ha OC-
HoBe AJINa u XT ¢ MM 150 k/la npu BBeaeHnU B KOMIo3uLuio 45 % ueuito-
n03bl. [lokazaHo, 4to AedopMaIrMOHHO-MPOYHOCTHBIE CBOMCTBA IJICHOYHBIX
KOMITO3UTOB B 3HAYUTEJIILHOM CTEIEHU 3aBUCAT OT IMOJUMOJICKYISPHBIX Xapak-
TEPUCTUK MCXOJTHBIX OMomoJMMepoB. [loayueHHbIe KOMITO3UIITMOHHBIE MaTepHa-
ael Ha ocHOBe AJINa u XT MoryT HallTH MpUMEHEHHUE JJIsi PEIICHUS Ba’KHBIX
3a71a4 B MEAUIIMHCKOM OMOXWMMH, MPHUKIAJTHON SKOJOTUU U XMMUUYECKOU TeX-
HOJIOTMH, B YaCTHOCTH, JJIS CO3/aHUS OMOCOBMECTUMBIX IOKPBITHH, a TaKXe
JTHAIA3HBIX MEMOpPaH.
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