AKAJIEMHUSA HAYK PECITYBJIMKHU Y3BEKUCTAH
HUHCTUTYT XUMHUHU U OPU3UKHU TITOJTUMEPOB
HPOBJEMHBIHU COBET “BbICOKOMOJIEKYJISAPHBIE COE/IMHEHUWSA”
OBHIECTBO XUTHHOJIOI'OB Y3BEKUCTAHA

Mexdynapoonas Kongepenuus
«(DYHJIAMEHTAJII)H])IE U ITPUKJIA/IHBIE ACITEKTbI
UCCJIEAOBAHUU XUTUHA U ET'O ITPOU3BO/IHBIX)»

Kondepenuus nocesimena 32-x jgeruro HezaBucumoctu
Pecny0auku Y30eKkucraH,

80 neTuro Axagemun Hayk Pecnybauku Y30ekucras,

80 — j1eTHI0O BUAHOTO YY€HOI0 H roCyAapCTBEHHOI0 AesATe s,
aupexkTopa UHCTUTYTA XUMHH K
¢u3uxku noammepos PY3, akanemuka
Pamugosoii Caiiépol LllapadgoBHbI
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ON OBTAINING BINARY POLYELECTROLYTE COMPLEXES OF
CHITOSAN BOMBYX MORI WITH POLYANION
’Khudoyberdiyev Sh. Sh., 'Vokhidova N. R., ' Nurgaliyev I.N., ' Rashidova S. Sh.
"nstitute of Chemistry and Physics of Polymers of Scientific Academy of
Uzbekistan
Bukhara State University

In recent years, there has been an increase in demand for new materials based on
polyelectrolyte complexes (PEC), the focus of scientists is attracted by the capability of
chitosan (CS) complexes with specific properties with other polyanions. PEC represent
a special class of polymeric substances formed as a result of cooperative reversible
reactions of the combination of oppositely charged ions [1-2].

Upon receipt of chitosan PEC, the complexes tend to aggregate due to charge
neutralization, therefore, in order to avoid aggregation and control the size of
nanoparticles, at least two conditions are mandatory: polyelectrolyte solutions must be
diluted, and one of the polyions must be in excess so that the following inequality is
preserved:(n+/n-) #1 [3].

The interaction of macromolecules of CS polycationite with the Na-CMC polyanion
was studied by the conductometric method. Then, the electrical conductivity of
stoichiometric and non-stoichiometric PEC, obtained by changing the molar ratios of
CS and Na-CMC in the range of 1:0.1+1:0.5, was investigated. It should be noted that a
decrease in electrical conductivity was observed on the titration curve in the ratio
CS/Na-CMC=1:0.34 mol, indicating a stoichiometric interaction, where positively
charged protonated amino groups (NH3;') of CS macromolecules are completely
compensated by carboxyl groups (-COO") of Na -CMC.

Theoretical calculations of the formation of interpolyelectrolyte complexes

Theoretical calculations also make it possible to calculate possible interactions
between compounds, the possibility of forming various kinds of bonds, complexes,
agglomerates, cluster and nanostructures. In the present study, we investigated the
charge distribution of amino groups in chitosan chains of various lengths depending on
the degree of deacetylation, the reactivity of the acetamide and amino groups in the
composition of chitosan, the interaction of chitosan with Na-CMC, and the stability of
their interpolymer complexes.

The main interaction between CMC and chitosan changed from a weak Van-der-
Waals interaction to a strong electrostatic interaction linking the chains of the two
polymers into a compact structure (Figure 1).
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Interaction of a chain of 10 chitosan units containing 5 acetamide groups with a
chain of 10 Na-CMC units. Iterat10n energy = -3249 kcal/mol/-13,59382 kJ/mol
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Interaction of a chain of 10 units of chitosan containing 3 acetamide groups
with the chain and 3 10 units of Na-CMC. Iteration energy = -3474 kcal/mol / -
14,53522 kJ/mol

Interaction of a chain of 10 chitosan units containing 5 protonated and 5 non-
protonated amino groups with a chain of 10 Na-CMC units. Iteration energy = -
2681 kcal/mol / -11,2173 kJ/mol

Interaction of a chain of 10 units of chitosan containing only protonated amino
groups with a chain of 10 units of Na-CMC. Iteration 1000: energy = -2129
kcal/mol / -8,907736 xJ/mol
Figure 1. Models of the interaction of chitosan with Na-CMC
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The sequence of interaction of the chitosan polycation chain with Na-CMC during
the formation of their polyelectrolyte complex was modeled (Figure 10). It is shown that
the chains approach quickly in time with the formation of an electrostatic interaction
between the polycation and the polyanion, the stability of the chitosan-CMC
polyelectrolyte complex is determined by the number of interactions between them, and,
as a result, the configuration change of the chains into a more compact structure:
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Figure 1. The sequence of interaction of chitosan with Na-CMC during the formation
of a polyelectrolyte complex and the structure of the complex when all amino groups of
chitosan interact with —COO-groups of CMC

This mechanism of formation of the polyelectrolyte complex, revealed by molecular
dynamics modeling, is consistent with the experimental data that the polyelectrolyte
complexes of chitosan-CMC are formed due to the electrostatic interaction between the
charged - NH; groups and the -COO— groups of CMC, i.e. This process is affected by
both the pH of the solution and the degree of deacetylation of chitosan.
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AJICOPBIIMOHHBIE CBOMCTBA TUBPUIHBIX HAHOKOMIIO3UIIAM
XHWTO3AH-KPEMHE3EM C BOJIOM
Axobapoe X.H., Apkynoe A.IO.
HanuonaneHelil yHuBepcuTeT Y30eKucTaHa

XuUTO03aH - MPUPOIHBIA Ouononumep, 00JIaJaoIMi PsIOM YHUKAIBHBIX CBOMCTB, TAKUX
KaK BbICOKas pPEaKLMOHHAs CIOCOOHOCTb, YCTOMYMBOCTb K paavalyy, OombLias
COpOLIMOHHAsT €MKOCTb M CEJIEKTHBHOCTh IO OTHOLIEHHMIO K IEPEXOAHBIM M TSHKEIIBIM
MeTaUlaM,  XOpomas  anre3us,  OWOCOBMECTUMOCTh €  JKHBBIMH  TKAHSIMH,
OroaerpaaupyeMocTb, OMOMHEPTHOCTh. B paboTax mocneqHux jeT omyOiIMKOBaHbI TaHHBIE
O CO3/1aHMM HAa OCHOBE XHMTO3aHA OPraHO-HEOPraHWYECKHX MAaTepHalioB, COCTOSILIMX U3
OpraHUYecKor (XMTO3aHOBOW) M Heopranumueckoil (a3 (docdar wmm kapOOHAT KalbLus,
OKCHJIbl LIUPKOHHUS, QIOMHHMA, OJIOBA, THUTAHA M KPEMHHMs), OfHA M3 KOTOPBIX HMMEET
HaHOMETpoBble pa3Mepsl. [lomyueHne Takux rMOpUIHBIX MaTepUalIoB ¢ HAHOMETPOBBIMU
(azamMu-aTbTePHATUBHBIIN IyTh YITy4IIEHUS U MOAN(HUKAINK CBOMCTB MOMMMEPOB. OIHIM
U3 MyTel MOyYeHUs] OpraHO-HEOPraHWYECKUX KOMITIO3UTOB Ha OCHOBE XMTO3aHA SIBIISETCS
30JIb-T€JIb-METOJ], KOTOPBIM 3aKIIOYAETCS B THAPOJIU3E€ MU IOJMKOHACHCALMU Pa3IMYHbIX
AJIKOKCHCWJIAHOB B XHMTO3aHOBOM Matpuile ¢ (HOpMUpOBAaHMEM HEOPTaHUYECKOH (ha3bl
OKCH/Ia KpeMHUs. Pasmepbl oOpa3yromxcs B pe3yibraTe 3Toro mporecca dactail (SiO,)
MOYKHO DPEryJMpOBaTh, Bapbupys TUIl aJIKOKCUCHJIAHA, COOTHOLIEHUE BOJA:AIIKOKCUCHIIAH,
IIPUPOAY OpPraHWYecKHX pacTBopurened, pH cpempl, THII M KOJMYECTBO KaTalu3aTopa,
TeMIiiepaTrypy cunresa [1].

W3otepmbl  ajzcopOumMum  BOJBI  HA  XUTO3aH-KPEMHE3EMHBIX  THOPHIHBIX
HAaHOKOMIIO3UIIMOHHBIX ~ MaTepHajax B  MOJYJIOrapuPMHUUECKHX  KOOpIUHATAX
npeicTaBieHa Ha puc. M3orepma amcopOmum BOABI Ha THOPHIHBIX XHUTO3aH-
KPEMHE3eMHBIX HAHOKOMITO3UIIMOHHBIX MaTepHajaX OIMCBHIBAETCS BOTHYTOH KpUBOM
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