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Recently, due to the growing requirements for
the quality of manufactured products, there has been
a tendency to create economical and resource-saving
technologies that make it possible to obtain
competitive textile products [1].

To improve the quality of textile products, you
can use the natural polymer chitosan, obtained from
completely renewable raw materials —crayfish krill,
crabs and other crustaceans. Its use is known for
coloring of cotton fabrics with direct and active dyes
to improve the dyeability of textile material
[2].Chitosan is a biologically active polysaccharide of
natural origin, which has a complex of valuable
properties in practical terms and attracts the
increasing attention of researchers around the world.
The interest of specialists working in the field of
textile chemistry in chitosan is high due to its
properties such as biodegradability, non-toxicity,
good film-forming and thickening properties, and the
ability to fix without reagents on natural fibers. Due
to these properties, chitosan can be considered a
promising finishing material for refining textile
products and imparting new special properties to
them [3].Chitosan is the most well-known and
studied water-soluble derivative of chitin. Chitin is a
natural biopolymer of animal origin, which is second
only to cellulose in terms of prevalence and is
reproduced from completely renewable natural raw
materials.

Chitin is part of the supporting tissues and
external skeleton of arthropods (crustaceans,
arachnids), insects, and algae, where it is found in a
complex with mineral salts [4]. However, despite its
availability, the practical use of unmodified chitin is
constrained by its poor solubility. There is no
standard process for chitin (ChT) deacetylation,
however, most traditional methods use concentrated
solutions of sodium hydroxide in a wide range of
concentrations from 35 to 50 %, temperatures from
20 to 140 °C, hydromodules from 3:1 to 10:1,
treatment times from 0.5 h up to 10 days. Chitin can
be obtained in various ways: chemical, biological,
electrochemical, etc.

1. The chemical methodis based on
deproteinization, demineralization and
depigmentation using chemical reagents - acids,
alkalis, peroxides, etc.

Demineralization is usually carried out using
hydrochloric acid (HCI) at normal temperature to
reduce the risk of hydrolysis of the chitin chain. The
bleaching method for chitin is the process of
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bleaching with hydrogen peroxide (H2O,) in case
there is a need.

2. The biotechnological method involves the
use of enzymes for deproteinization of raw materials,
for demineralization and chemical reagents for
depigmentation.

To achieve a high degree of deproteination, the
most effective methods are those involving the use of
enzymes and enzyme preparations of microbiological
and animal origin, such as pancreatin, acid
proteinases, alkaline proteinases. The most interesting
direction for obtaining chitin is the process of lactic
acid fermentation of the shell. As a result of this

process, the degree of deproteinization and
demineralization of chitin is 90 and 80 %,
respectively.

3. The electrochemical method is an
alternative to the chemical and biotechnological ones,
which makes it possible to obtain chitin of a
sufficiently high degree of purification and
nutritionally valuable proteins and lipids in one
technological process.

The essence of the technology for producing
chitin by the electrochemical method consists in
carrying out the stages of deproteinization,
demineralization and providing shell-containing raw
materials in the form of a water-salt suspension in
electrolyzers with an original design under the
influence of an electromagnetic field, a directed flow
of ions and a number of low molecular weight
products formed as a result of the electrolysis of water
H* and OH" ions , which determine the acidic and
alkaline reactions of the medium and its redox
potential, respectively.

The complex of the analyzed sources makes it
possible to obtain natural polysaccharide chitin with
a number of unique properties, due to the fact that it
is an intermediate polymer in the synthesis of a
widely used chitosan derivative, which has its own
biological activity, reactivity and film-forming
properties.

The process of deacetylation of chitin has a
number of features. For example, for the synthesis of
highly deacetylated chitosan, a tenfold molar excess
of NaOH is required, and the deacetylation process
proceeds most rapidly during the first hour of the
reaction, when the degree of acetylation (DA) reaches
0.15, then the reaction slows down and achieving
lower DA values requires additional treatments or re-
treatment with sodium hydroxide solution.
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The harsh conditions of the deacetylation

reaction cause:

* polymer degradation;

» change in its supramolecular structure;

» environmental pressures on the environment;

» a significant increase in the cost of chitosan, limiting
the possible areas of its use.The reason for the
difficulty of deacetylation to below 0.2-0.25 is the
ordered supramolecular structure of chitin and the
inaccessibility of the remaining N-acetyl groups for
the action of NaOH unless particularly harsh
conditions are used.

The study used chitosan synthesized from dead
bees ApisMellifera in the scientific laboratory of
TSTU[5], Silk and Cotton-silk fabric (base silk, weft
cotton 55/45) produced at the joint venture Bukhara-
China JSC “Bukhara Brilliant Silk”, as well as an
anionic dye "Reactive bright blue K (reactive blue
K)".

In our studies, we used chitosan as an
intensifier for dyeing silk and cotton-silk blended
fabrics.

In solution, chitosan acquires a positive charge
due to the amino group, since the fibers and most of
the dye in solution have a negative potential. The
study of the processes occurring between water-
soluble dyes and the chitosan film, as well as the
possibility of interaction between the chitosan film
and the tissue, is of great importance, since it allows
one to judge the nature of the bonds that arise in the
"tissue - chitosan - dye" system, which can largely
determine the quality of coloring. when coloring
textile materials.

A 2 % solution of acetic acid was used to
dissolve chitosan. In this work, a solution of chitosan
(0.5-1.5 ¢/l) was used to treat tissues before the
coloring process (Table).

Table
Dye Chitosan, g/l Intensity, K/S NazSOq4, g/l K/S Temperatura, K K/S
2,0+1,5 8 20,0 75 303,0 8
2,0+1,0 10 15,0 10,3 313,0 10
2,5+0,5 9 20,0 10,2 323,0 9
3,0+0,5 10 15,0 10,9 333,0 10
Na,SO; - 15 g/l, T= 60 °C Dye -2 g/l, T= 60 °C Na,S04 - 15 g/l, dye — 2 g/l

Dye+uzxitan Ulg o/l ha:so,fu 10 g/l NaxCOs

85-950g

1-2 g/l

Surfactants 50-60 s

10 min J15 min |15 min

25 05

20 min

Fig.1. Coloring technology of cotton-silk fabrics using chitosan according to the periodic method

Testing tissue Spin
with a solution of

chitosan 1.0 g/l

90=1

Drying
105°C

Flushing cold water hot water,
(80-900°C)
Surfactantsolution - 2 g/l

flushing
Drying Dy
100- NaxSOs - 15 g/l
1100°C

t=30 minT= 70°C

Silk agent
NaxCOs - 10 g/l t=30
min T= 70°C

Fig.2. Coloring technology of cotton-silk fabrics by the semi-periodic method

It is known that silk is dyed with active dyes
according to the acid and alkaline methods,
depending on the nature of the dye, the degree of their
fixation depends on the chosen method. Dyeing of
natural silk with active dyes is carried out according
to the periodic technology according to the alkaline
method in two stages. In the second stage, in a slightly
alkaline medium (at pH 10.0-10.5), a covalent bond
is formed between the dye and silk fibroin, which
ensures high color fastness to washing. Therefore,
further studies were carried out according to this
method. Active bright blue K was chosen as the dyes.
Chitosan concentration varied from 0 to 1.5 g/l. A
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solution of chitosan in acetic acid (2 %) was applied
to the fabric before dyeing and dried at a temperature
of 100-110 °C until completely dry.

Thus, it can be concluded that chitosan can be
used as an intensifier, reducing the expensive dye and
electrolyte, as well as the temperature when dyeing
mixed fabrics with active dyes, because the amino
groups of chitosan react with the active dye to form
hydrogen bonds, protonated NHs* - groups form ionic
bonds with an anionic reactive dye and the OH"
groups of chitosan are involved in the formation of
hydrogen bonds with the amino group of cotton-silk
fabric.



Kompozitsion materiallar Kommno3nuuonnslie Mmatepuaibl Ne2, 2022

C.A. Pacyios, ®.K. Aoayanaes, B.II. Bparuna, lII.LH. Canaxoa:kaeBa. KoMo3uIMoHHEIE MaTEPHATIBI B IUTHE. ........... 100
I'.b. Ber:kanoBa, 3.b. SIky0:kanoBa, /I./I. Myxutaunos, H.Jl. MaxcynoBa, M.U. UckangapoBa. ®opmMupoBaHue

rHOpUTHBIX 100aBOK HA OCHOBE TEXHOTCHHBIX OTXOJI0B M ONTHMH3ALUs COCTaBA LIEMEHTOB C X UCIIOJIB30BAHHUEM.. .. .......... 102
M.M. Apmunona, I1.X. PacyneBa, H.A. Xoaxy:kaeBa. Pa3paboTka TEXHOJOrMM mepepabOTKH OTXOJOB Ha OCHOBE

(docorumnca u BBEACHUE UX B KEPAMUUICCKYED MACCY ... v uvnttnsentnrantensneneaesansneseneensnseneasenseneaseneeneasansaneanensenns 105
M.M. A6paiios, H.3. XynoiikysioB. bopupoBaHue CTajay B TEXHHIECKOM KaAPOHUIE OOPA. ... .oueneneirinininiiiiiiiiininieiinenes 108
Sh.N. Kiyomov, N.N. Kiyomova. Hardening of isocyanate-free urethane-epoxy oligomer..................cocooviiiiiiiiininns. 111
JL.LK. MaxkamoBa, III.A. Myranos, O.C. MakcymoBa. BojokHO0Opa3yoIe COMOIUMEPhl aKPHIOHUTPHIIA. ................ 113
C.B. Mup3axonoBa, C.T. Markapumos, H.K. Boxoauposa. Muc Goitutunt ¢pabprkacu IUKUHANIAPH TAPKUOUIAH TEMHUD

Ba AIFOMUHHUN OMPHUKMAaTAPUHHA XKPATHO OJTHIIT TEXHOIIOTHMCH . . « .t ete ittt et ettt ettt et e et et e e et e et et et et e e ee e eeneenens 116

4. IlpukJjagHble, IKOHOMUYECKHE H IKOJOTHYEeCKHE ACHEKThl NPHMeHeHHs KOMIIO3HIHOHHBIX MaTepHaI0B
3.9. Myca6exkoB, ’K.O. Xakumos, O.0. lamunos, b.3. Jprames, X.3. Ypanosa. 3arpsasaeane atmochepsl BpeIHBIMU
BEIOpOCaMHU TPAHCTIOPTHBIX CPEICTB BOJIM3HM JOPOKHO-TPAHCTIOPTHOM HHPPACTPYEKTYP -+ e e eveneenteeneeneananeenenneneanennanenns 120
®.A. MHoaroB, A.A. Mamaranue, A.P. Ceiitnazapo, III.C. Hama3os. ToBapHele CBOICTBa
azor¢ochopkanuiicoaepkamx yao0peHuii Ha OCHOBE aMMHUayHO# cenutpbl, Kbi3buikyMmckux (ochopuToB M Xyopuua

021 1% PR 124
H.M. UcaaméexoBa, H.M. MyxumaunoB, b.b. Ouniamuen. [lwina cudarvHu AXmu XolaTaa cakjiamia cHpT (aoi
003101 R EYoJa U@ 110370 e Rate0 202000 0744 A1 21 o) SR 127

M.HM. MamacajueBa. ABTOMOOWICO3/IMK A MIJIATWIAANTaH OIMMEp BTYJIKaap Ba YIApHUHT (GU3HK-MeXaHHUK Xoccanapu.131
B.A. Rahmonov, F.B. Eshqurbonov, B.B. Ahatov. Xondiza polimetall konidagi olingan ruda maydalanish darajasi
ajratiladigan mis konsentrati UNUMIZa ta SITT. ... ...ttt ettt et et e e e e e 134
A.R. Aripov, F.E. Axtamov, B.R. Voxidov, R.G". G oyibnazarov. O zbekiston sharoitida vermikulit asosida turli
mahsulotlar olish IMKONIYAtIAr ... ... e e 136
K.M. bexknyaaros, M.M. SIkyooB, X. Axmenos, LII.III. Ilapaaes, H. A6aypaxmonoBa. dnotanus XBOCTOB aHTPEHCKOM
30s0Tou3BiIeNbHON Padpuku AO « AmManbIKCKOW MK ¢ HOBBIMH PEATCHTAME. .. . ... .eeneeeeneeteateneeneateeeteaeeeeneanenns 140
A.M. OmuHoB, 10.K. Kymanos, U.P. Baiixanos, M.T. Boiimyponosa, M.Y. HacupoB. IlepcriekTHBBI HCTIOIb30BaHUS
Ka0JIMHOB Y30EKHCTaHa B COCTABE ATTFOMOCHIIMKATHON KEPAMEKEL. .. ... v rensessnsensenansensenseseneesensensasensensasanseneasensenns 144
A.A. KacuMmoB. Y1ipaBiieHH€ BeJIeHUEM aBapUHHO-CIIACATENIBHBIX U APYTUX HEOTIO0XKHBIX paboT MU aBapusIX Ha XUMUYECKU
L0 110 15 Q10 150 PO 149
J.A. Ilupmartos, A.H. loaues, 3.b. Paxum:konos, A.A. Cannaxmenos, /I.K. Xak6epaueB. ccnenoBanue nporecca
pereHeparyy co/bl U MEI0YH U3 COAOBBIX PACTBOPOB BBIIMIEIAYNBAHHS CIIEKOB MEMOPAHHBIM JJIEKTPOTH3Z0M. .. .'vevenenenenn. 152
5. MeToas! ncciie10BaHUH, TPUOOPOB H 000PYA0OBAHNI KOMIIO3HIIMOHHBIX MATEPHAJIOB
dx.C. daiizysnaen, K.C. HermatoBa, P.X. Ilupmaros, C.C. HermatoB, M.J. Uxpamona, T.O. KamoJsioB. Metozab!
nccie 0BaHus (PU3NKO-MEXaHNIECKUX CBOWCTB METAJIUIOKOMIIO3UTHOTO TEPMOYIIPOYHEHHOTO apMaTypHOT'0 IIpOKaTa Kiacca

7205 156
G.A. Ikhtiyarova, A.S. Mengliyev, Sh.T. Raxmonov. Different methods for obtaining of chitin and chitosan from apis
mellifera and their use in the coloring process of fabriCs. ... .. ..o e 159

6. BecTu U3 1agoparopun
JA.K. Xoamyponosa, JI.III. Kuamosa, C.C. HermaroB, H.C. AGen. ViccnenoBanue BIMSIHHS CBSI3YIOIIETO HA 30JIbHOCTH
DO N 18 1o 4] )1 L) D P 161
K.M. Unositos, L11.B. Paxumos, K.C. HermatoBa, H.C. AGen, T.Y. Yamacos, 3.Y. Maxamma:kanos, H.O. Ymuposa,
C.Y. CyaronoB, M.A. ba6axanogBa, IlII.A. Bo3op6oes, C.K. UmomHa3apos, E.C. PagxaGor, M.A. AOnypa33akoB.
Brustare nug ¢ y3MOHHBIX U PEISIIIMOHHBIX ITPOIECCOB HA (POPMHUPOBAHUE aIT€3MOHHOTO KOHTAKTAa MAaTEPHAJIOB. . ............. 162
HI.B. PaxumoB, K.C. HermaroBa, 3.Y. Maxammagxanos, K.M. HuositoB, H.O. Ymuposa, III.A. Bo3opooes,
H.C. Aden, C.K. UmomHuazapos, T.Y. Yamacos, M.A. ba6axanosa, C.Y. CyaronoB. O0 3J1eKTpOHHOH TEOPUHU aAre3UH

L 1) 0222 11 (o) Pt 164
M.M. SIky6oB, /I.b. Xomukyaos, [I.FO. lllapanosa, O.H. Boaraes. Texnonorus nomxydenus pocduna mean (CUsP) B
BHUJIE TIPHUITOEB U JIETHPYIOIIETO KOMIIOHEHTA CIUIABOB HA MEITHOM OCHOBE . .. «.eutut et etinentetentnentt et eteene et eieeeeaenenens 165

E.C. PaxxaGos, H.C. Aden, IIILA. Auuko6miaos, T.Y. Vamacos. COBpeMEHHOE COCTOSHHE NPOM3BOJICTBA
KENe300€TOHHBIX KOHCTPYKIIMA W MYTH TOBBIICHHA WX OS(O(OEKTUBHOCTH IIyTeM MPHUMEHEHHS CMa30YHBIX U
aHTUA/ITE3UOHHBIX MTOJIMMEPHBIX MaTeprajioB paboueil MOBEPXHOCTH, POPMUPYIOMINUX UX OCHACTH .. .vuurereenrenreennenneanenns 167
II.A. Axuxoéuio, K.C. Paxxados, H.C. AGex, M.B. MyxutaunoB, T.O. KamosioB, T.Y. Yamacos. I[Ipumenenune
KOMIIO3UITMOHHBIX IMOJUMECPHBIX MAaTEPUAJIOB B (l)OpMaX JUISA ITOBBILICHUA Bq)q)eKTI/IBHOCTI/I IIPpON3BOJACTBA )KeIIeSO6eTOHHI)IX
CTPOUTENBHBIX KOHCTPYKIIHM . . ... .ttt ittt ettt ettt et et et et et et e et e e et et et et et e e et e et e e e et e e e e e e eaeenens 169
i.C. Pagxados, HI.A. Aaukoounos, C.C. Hermaros, T.0. KamouioB, M.b. Myxutaunos, T.Y. Yamacos. KomiuiekcHbli
aHaJIN3 COBPEMEHHOTO COCTOSHISI JKEJIe300€TOHHBIX (JOPMHUPYIOIIHAX OCHACTOK B TPOU3BOJICTBE CTPOUTEIHHBIX KOHCTPYKITUH
1 U3/EIHHN, TTYTH TOBBIIIECHUST HX IDMEKTHBHOCTH . ... e eueuent et et tn et et et et ettt et et ettt et et e et e e et e ettt et et e e e et e e, 172
M.Bb. MyxurauHos, IHI.A. Ainkoou10B, E.C. Paxxados, C.C. Hermatos, H.C. Agen, T.0. Kamoios, T.Y. Yimacos.
HccrenoBanue ycnoBHI SKCIUTyaTallMd MTOKPHITUH B pa00YUX MOBEPXHOCTIX OCHACTKU M3 KOMITO3UIIMOHHBIX MOJUMEPHBIX
MaTepuajoB C IEIbIO BHISBICHUS OCHOBHBIX (DAKTOPOB, BIUSIOMINX HA HX IOMTOBETHOCTD . ..t tuveteentenseneennenneennenneaneans 174
P.!. AdayanaeBa, B.C. Tyasranoa, C.C. HermatoB, P.X. [Iupmaros, I'.®. BanueBa. lccrenoBanne kepaMuKo-
TEXHOJIOTHYECKUX U TUDJICKTPUIECKUX CBOMCTB 3JIEKTPOKEPAMHYECKIX KOMIIO3UIIHOHHBIX MaTEPHUAIIOB HA OCHOBE MECTHOTO

T BTOPHIUHOTO CBIPBS .« .ot v ettetenteteasens et st et s en e s et ettt e e et e e s et e es e e s e e eaeea et e e s e e et e e s e e e e e s e e et e ea et es e et e e a e e e e eneaaenens 176
P.. AoayanaeBa, B.C. Tyasiranoa, P.X. ITupmaroB, C.C. HermaroB, I'.®. BaamueBa. TexHOJOTHS TOJYICHUS
KOMITO3UITUOHHBIX DJICKTPOKEPAMUUECKIX MATCPHATIOB . . . v vt eetentenseeneensennseneenneeneenseaeeteensenneeneeneeaneaneeneenneensens 178



