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B Introduction

Chitin is a natural copolymer usually com-
posed of major B-(1-4)-2-acetamido-2-
deoxy-D-glucopyranose units and minor
B-(1-4)-2-amino-2-deoxy-D-glucopyra-
nose units, and having up to 1000-3000
repeating units. It is one of the most
abundant biopolymers, just after cellu-
lose [1, 2]. Chitin is characterised by
a highly ordered structure, mainly in the
a-chitin polymorphic form, where pol-
ymer chains are aligned anti-parallel. It
has a strongly packed structure, with in-
tra- and intermolecular hydrogen bonds,
which makes chitin insoluble in most or-
ganic and inorganic solvents [3]. Due to
that fact, only some derivatives e.g. dibu-
tyrylchityn have been used for the forma-
tion of fibrous products, mainly by means
of spinning methods [4-9]. Chitin is
mainly extracted from marine organism
e.g. crabs, shrimps and krill, but it can be
also obtained from insects and fungi [10].
The usual procedure for chitin isolation
from crustacean food product wastes
involves acid hydrolysis, followed by
alkaline treatment and decolourisation.
The above-mentioned process may differ
in order depending on the application of
chitin envisioned. Moreover, it is also
possible to use enzymatic treatment in-
stead of alkali or acidic treatment [11].
However, the standard chitin isolation
process is not environmentally friendly,
since harsh chemical conditions are used.
Moreover, it may cause a decrease in the
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product molecular weight, the degree of
N-acetylation, and crystallinity, and its
processing can lead to environment pol-
lution. Hence, there is a need for the de-
velopment of new chitin manufacturing
methods. In this light it has been reported
that ionic liquids (ILs) may be a novel sol-
vent for cellulose [12] and chitin [13, 14].

Ionic liquids (ILs) are a class of organic
salts that generally melt at a temperature
below 100 °C [15-17]. They have a num-
ber of interesting physical and chemical
properties, most often in a unique com-
bination within a single material. Ionic
liquids are characterised by the follow-
ing properties: high thermal and electro-
chemical stability, electrical conductivi-
ty, very low vapour pressure, customis-
able miscibility with other solvents, and
non-flammability. Besides many other
ways of utilisation, they are commonly
considered as designer solvents, which
means that they can be fine-tuned by the
independent selection of cations and ani-
ons to be the optimum solvent for a given
application [18]. Ionic liquids are also of-
ten referred to as “green” solvents due to
their extremely low vapour pressure and
high thermal stability, which gives, for
example, ease of containment, product
recovery and recycling ability [19-21].

From the beginning, ionic liquids were
mainly considered as alternative, “envi-
ronmentally friendly” solvents used in
the process of catalysis. Currently ILs are
used in many applications e.g.: conver-
sion of energy [22], energy storage, lu-

bricants [23], electrolytes, applications in
analytical methods [24], and as solvents
for biomass [12-14]. In particular, in the
example of using ionic liquids in the pro-
cess of the dissolution of biomass, ILs
are mainly known for their ability to dis-
solve cellulose [12, 25]. But their effec-
tiveness in dissolving other biopolymers
has also been proved [26]. However, the
latest research indicates that some of the
ionic liquids used in these processes do
not remain inert towards the structure of
biopolymers and cause their partial deg-
radation [27].

The first example of using ionic liquids
in the dissolution of chitin was present-
ed by Rogers et al., where authors used
ionic liquids to dissolve chitin samples
that differed in molecular weight and
form. Three ionic liquids were taken to
compare their ability to dissolve chi-
tin: 1-ethyl-3-methylimidazolium ace-
tate (EMIMOACc), 1-butyl-3-methylim-
idazolium chloride (BMIM Cl) and
1-ethyl-3-methylimidazolium  chloride
(EMIM Cl). EMIMOACc turned out to have
the best ability to dissolve chitin (15.2-
80.0% load mass dissolved vs. 0-4% for
the rest of ionic liquids). What is more,
the authors claimed that they successfully
extracted chitin directly from crustacean
shells, obtaining chitin characterised by
higher molecular weight than that from
commercially available chitin [14]. Wang
et al. found that the dissolution behaviour
of chitin in ionic liquids is dependent on
its origin, and hence on the degree of
N-acetylation, the degree of crystallinity
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and the molecular weight [28]. Wu et al.
and Kadokawa et al. used four ionic lig-
uids: 1-allyl-3-methylimidazolium chlo-
ride (AMIM CIl), 1-butyl-3-methylim-
idazolium chloride (BMIM Cl), 1-bu-
tyl-3-methylimidazolium acetate (BMIM
OAc) and 1-allyl-3-methylimidazolium
bromide (AMIM Br) to dissolve chitin of
different polymorphic form (a, ) and or-
igin. The authors did not manage to dis-
solve all the samples, and the solubility
obtained for the rest of the samples was
from 3 to 12% (w/w) at 110 °C [13, 29].
Kadokawa in a separate work produced
acetylated chitin using ionic liquids as
a reaction medium. The author used
three ionic liquids: 1-allyl-3-methylim-
idazolum bromide (AMIM Br), 1-me-
thyl-3-propylimidazolium bromide
(MPIM Br), and 1-butyl-3-methylim-
idazolium bromide (BMIM Br). For
AMIM Br, a maximum concentration
of ~4.8 wt% clear solutions of chitin
was prepared, and <1 wt% solutions
for MPIM Br and BMIM Br. Prior to
N-acetylation, chitin was dissolved in
AMIMBr (2.0 wt%) by heating the mix-
ture at 100 °C for 24 h with stirring. Af-
terwards, 5-20 equiv. of acetic anhydride
per repeating unit was added to the mix-
ture, and then heated at a temperature
between 60-100 °C for 24 h with stirring.
The highest degree of the substitution
value (1.86) was obtained for 20 equiv.
of acetic anhydride at 80 °C [30]. Seto-
guchi et al., extracted chitin from dried
shells of the red queen crab, using AMIM
Br. The authors prepared a mixture of
2.0 g of crab shells and 20 g of AMIM
Br, which resulted in obtaining a 0.15 g
chitin sample. The average molecular
weight of the extracted chitin was deter-
mined by viscometric analysis, applying
the Mark-Houwink-Sakurada equation,
and was calculated to be 2.2 x 10° Da
[31]. Mundsinger et al. investigated the
possibility of dissolving chitin and cel-
lulose in ionic liquids to obtain multifil-
ament cellulose/chitin blend yarn spun
from one-pot spinning dope. The authors
found that I-ethyl-3-methylimidazoli-
um propionate can be used to dissolve
up to 12 wt% of cellulose and up to 4%
of chitin [32]. Chakravarty et al. per-
formed the dissolution of chitin using
IL 1-ethyl-3-methylimidazolium acetate
([C2mim][OAc]) to produce chitin mem-
branes. The authors produced several
chitin-IL solutions with a concentration
from 2 to 3 wt% chitin. The solutions
prepared were used for membrane pro-
duction by washing out the solvent with
deionized water [33]. I-ethyl-3-metyh-
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Figure 1. FTIR spectra of chitin samples Ch1-ChS.

limidazolium acetate was also used by
King et al. to dissolve from 2 wt% up
to 3 wt% chitin. Solutions were used to
cast a film by a simple casting method.
It was found that 2.5% wt chitin solu-
tion resulted in films characterised by the
best mechanical properties [34]. Another
seven ionic liquids including EMIM Cl,
EMIM Br, EMIM I, EMIM OAc, EMIM
Lact, EPyr I and EMS BFSI, all having
an ethyl group as a substituent in the cat-
ionic ring, were tested to dissolve chitin.
Only EMS BFSI was determined not to
have dissolution properties for chitin,
while the rest of the ILs were found to
have a different influence on the physical
structure, particle size distribution and
crystallinity of the chitins recovered.
In another work, Barber et al. dissolved
PG-chitin and shrimp shell extract in

Table 1. Samples of chitin used in the research.

Sample
name

Producer
Ch1 Sigma Aldrich (USA)

Ch2 | Sigma Aldrich (USA)

Ch3 | Primex (Iceland)
Ch4 | Primex (Iceland)

EMIM OAc, obtaining 0.67 wt% chitin
solution. It was used to produce nano and
micron sized fibres by the electrospin-
ning method. Higher concentrations were
not used due to too high viscosity [36].

In this work, the authors chose 6 various
ionic liquids and 5 chitins of various or-
igin (crustacean and insect) and investi-
gated the possibility of their dissolution.
Initial chitin samples as well as final prod-
ucts regenerated from IL solutions were
characterised by their chemical structure,
degree of N-acetylation, average molar
mass and degree of crystallinity.

On the basis of the reports above, the au-
thors formulated a research hypothesis
that the use of specially designated ion-
ic liquid as a solvent effectively allows

Usable

The Department of Material and Commaodity

chs Sciences and Textile Metrology, Faculty

Lodz University of Technology (Poland)

of Material Technologies and Textile Design,

form Origin
Shrimp shells (species not
Powder identified by manufacturer)
Shrimp shells(species not
Flakes identified by manufacturer)
Powder | Shrimp shells (Pandalus borealis)
Flakes | Shrimp shells (Pandalus borealis)
Flakes Honey bee

(Apsis mellifera)

Table 2. Average molecular weight of chitin samples.

Sample name Ch1
M,, x 10%, Da 1.77

Ch2 Ch3
2.37 0.61

Ch4
3.35

Ch5
3.56
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Figure 2. Chemical
formula of 1-butyl-
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Figure 3. Schema of the solution blow spinning stand used in the laboratory scale trail: 1 —
air compressor, 2 — syringe with polymer solution, 3 — head with an inner nozzle for polymer
drawing and an outer nozzle for high velocity gas flow, 4 — cuvette with coagulation bath.

Table 3. Degree of N-acetylation evaluated from FTIR spectra of chitin samples — A ;455¢/A3450-

Sample Ch1
Degree of N-acetylation, % 80.1

Ch2 Ch3 Ch4 Ch5
78.3 86.4 82.3 74.5

Table 4. Results of WAXS numerical calculation of chitin samples Chl — Ch5.

Sample Ch1
Xo» %o 71.2

to perform the process of formation of
chitin fibres by the direct-solution blow
spinning method, characterised by de-
sired properties from both a scientific and
application point of view (strength, pre-
served natural bioactivity, etc.). The nov-
elty of this work is using solution blow
spinning as a method for chitin fibre
production from its ionic liquid solution,
since in the literature review only electro-
spinning method examples were found.

[ Materials and methods

Materials
Chitin
Chitin from various origins and in vari-

ous usable forms were used in the study
(Table 1).

The average molecular weight (M,,) val-
ue of chitin samples is presented in Ta-
ble 2, whereas FTIR spectra of chitin are
listed in Figure 1.

44

Ch2 Ch3 Ch4 Ch5
73.0 72.7 72.0 64.0

The degree of N-acetylation values for
each chitin sample are presented in Ta-
ble 3. According to the method of deter-
mination of the degree of N-acetylation
used, the most acetylated sample was
Ch3 (86.4%), while the most deacetylat-
ed was ChS (74.5%). The difference of
11,9% in the degree of N-acetylation is
probably not significant for the disso-
lution, since chitin in that range of the
N-acetylation level is characterised by
similar characteristics from a chemical
point of view.

According to data presented in Table 4,
the most different supramolecular struc-
ture is observed for sample ChS. This
sample is characterised by a lower degree
of crystallinity and smaller average size
of crystalline areas (Layg), which may
be the result of different chitin origin
or its production method. Samples Chl-
Ch4 were obtained from shrimp shells,
while Ch5 was from the honeybee [37].
Analysing the differences between sam-

ples from the shrimp, it is worth noting
that the ordering of the crystal structure
is similar; sample Ch2 is observed to be
insignificantly higher.

One is generally expected to observe
lower chemical activity for substances
of a higher degree of crystallinity. There-
fore, sample Ch5 may be more suscepti-
ble to dissolving in ionic liquid. The crys-
talline structure is tightly packed, thus it
is harder to dissolve.

Ionic liquids

N,N-dimethylacetamide (DMAc, 99.8%
anhydrous) and lithium chloride (LiCl,
99.0% anhydrous) were purchased from
Sigma-Aldrich (United States). LiCl
was lyophilised for 24 h before dissolv-
ing it in DMAc. 6 various ionic liquids
were obtained from Poznan Science
and Technology Park, Adam Mickie-
wicz University Foundation (Poland):
1-ethyl-3-methylimidazolium  acetate
(EMIM OAc), 1-butyl-3-methylimida-
zolium acetate (BMIM OAc, Figure 2),
1-buthyl-3-methylimidazolium chlo-
ride (BMIM Cl), 1-buthyl-3-methylim-
idazolium bromide (BMIM Br), and
1-ethyl-3-methylimidazolium  chloride
(EMIM Cl), I-allyl-3-methylimidazoli-
um chloride (AIIMIM Cl).

Methods
Preparation of chitin solutions

Dissolving chitin in ILs was performed
by taking 20 g of IL and 0.5 g of chitin,
followed by heating for 4 h at 80-100 °C,
and then stirring for 1 h with heating.
The procedure was repeated twice: after
24 h and 48 h to dissolve a higher amount
of chitin [38, 39]. Reaction mixtures were
put into distilled water to precipitate the
dissolved chitin. Precipitates were iso-
lated by filtration, washed with distilled
water, and then lyophilized for 24 h.

The results showed that an effective dis-
solution process occurred for only one
pair of chitin and ionic liquid samples —
chitin 3 and BMIM OAc. For the rest of
the chitin samples and ionic liquids, chitin
was observed to be swelled; but the solu-
tion concentration did not exceed 2 wt%.
As the IL samples were always used as
received, the high hygroscopicity of the
ILs used and, thus, the increasing water
content during the sample preparation are
most likely responsible for the low val-
ues of chitin dissolution, especially in the
case of EMIM OAc IL, known for good
chitin dissolution properties. Hence, the
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authors repeated the above-mentioned
procedure to obtain chitin 3 in BMIM
OAc solution up to 10 wt%.

Preparation of chitin fibres

Fibre formation trials were performed
only for one designated pair of chitin
and ionic liquid that revealed the best
dissolution properties, i.e. chitin 3 and
BMIM OAc. Due to the high viscosi-
ty of the solution, it was not possible to
use a concentration higher than 2.5 wt%.
The solution blow spinning method was
undertaken for fibre fabrication. This
technique is for making non-woven webs
of micro- and nanofibres with diameters
comparable with those made by electro-
spinning. In that method a polymer solu-
tion is delivered by a syringe to an appa-
ratus with a nozzle (or multiple nozzles),
pumped through the inner nozzle while
a constant high velocity gas flow is sus-
tained to draw a stream of fibres from
a droplet of the polymer. A schema of the
equipment is shown in Figure 3.

Since ionic liquid cannot be evaporated
during a stream flight, it is collected in
a cuvette with distilled water. Since the
chitin is insoluble in water, a fibre is
formed, while the ionic liquid is solubi-
lised [40, 41].

Analytical methods
Optical microscopy

The fibres obtained were imaged with
an optical microscope from PZO (Po-
land) equipped with a CCD Elemis KK
35 camera (Poland), using LUCIA G
software (Czech Republic).

Scanning Electron Microscopy (SEM)
imaging

A high resolution scanning electron mi-
croscope — Nova nanoSEM 230 from Fei
Co. (The Netherlands) was used to deter-
mine the morphology of fibres obtained.

Molecular weight

Prior to analysis, the chitin was dissolved
in 5% (w/v) LiCl/N,Ndimethylacetamide
(DMACc) solutions (1 mg/ml) [42].

The molecular weight (M,,) value of chi-
tin samples was determined by viscomet-
ric analysis of the chitin solutions using
the Mark—Houwink—Sakurada Equation
(1) [24]:

[n] = KM, ©)

Where, 1 is the intrinsic viscosity, and
K & a are constants that are independent
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Figure 4. Macro-
scopic image of chitin
fibres produced by the
solution blow spin-
ning method.
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Figure 5. Microscopic images of chitin fibres (Ch3) produced by the solution blow spinning
method.: (a, b) mag.: 5x, fibre diameter: 0.3-30 um; (b) mag.: 5x, fibre diameter: 0.3-30 um.

of the molecular weight over a consid-
erable range of molecular weights for
a given polymer. For the DMAc-LiCl
solvent system, the values are as follows
[42]:

K =24 x10"tcm3g™,a =0.69 (2)

Viscosity measurements of diluted poly-
mer solution (¢ < 1.2%) were carried out
on an Ubbelohde viscometer. The flow
times were recorded with an accuracy
of £ 0.1 s, and the bath temperature was
constant (25.0 £ 0.1 °C).

Degree of N-acetylation

The chemical structure as well as the
degree of N-acetylation of the samples
studied were determined using FTIR
spectra of the chitin samples. For the
analysis, an FTIR-Nicolet 6700 spec-
trophotometer from Thermo Scientific
(USA) was used within the wavelength
range of 4000-600 cm!. All chitin sam-
ples were lyophilised and made into
KBr discs (2 mg of lyophilized chitin
into 200 mg of KBr).

The degree of N-acetylation (DA) val-
ue was then determined by a method
reported by M. Ratajska et al. [43]. In
this method the A = 3450 cm! absorp-
tion (OH + Amide I) band is used as
a reference band and the amide I band at
L = 1650 cm™' as a measurement band.
The 3450 cm™! and 1650 cm! absorption
bands were measured on the baseline
from 3800 cm! to 3000 cm™!' and from
1800 cm! to 1600 cm’!, respectively
[44].

Crystallinity

The degree of crystallinity and crystallite
size of the samples studied were deter-
mined by the wide angle X-ray diffrac-
tion scattering (WAXS) method, using
a X’Pert PRO diffractometer (CuKa
source, A = 0.154 nm) from PANalytical
(The Netherlands). Diffractograms for
the powdered samples were recorded in
the 20 angle range from 5° to 60°. Nu-
merical analysis of the WAXS data ob-
tained was performed by means of WAX-
SFIT software [45].

According to Hindeleh and Johnson’s
method, the X-ray profiles were resolved
into crystalline and amorphous compo-
nents. The content of the crystalline phase
(xc — crystallinity degree) was calculated
according to the Equation (3) [46]:
__ A

) 3)
Where, 4,, and 4. — calculated integral
intensity under the amorphous and crys-
talline curves obtained, respectively.

The size of crystalline areas perpendicu-
lar to lattice planes (hkl) (L) was de-
termined by measuring the width of the
diffraction peak using Scherrer’s Equa-
tion (3) [45]:

KA

4
Bcos@ @

L(hkl) =
Where, 6 — Bragg angle for planes (hkl),
A — wavelength of X-ray radiation (for
CuKa 4 = 0,154 nm), B — half width of
the diffraction peak for planes (hkl),
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Figure 6. SEM microphotographs of chitin fibres produced by the solution blow spinning
method; HV 300 kV, magnification 6 000 x — 12 000 x.
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Figure 7. FTIR spectra of chitin, sample Ch3, regenerated Ch3IL1 and ionic liquid — BMIM
OAc.

K — Scherrer’s constant, which is equal to
0.9 for the polymer.

designated for fibre formation trials.
The preparation procedure for 2.5% solu-
tion of Ch3 in BMIM OAc was described
in the previous section. The solution
blow spinning method was used to fabri-
cate dispersed chitin microfibres, whose
diameter ranged from 0.3 to 70 um. A 5%
ethanol solution was used as a coagula-
tion bath.

B Results and discussion
Chitin regenerated from ionic liquid
solution

As described in previous sections, only
one pair of chitin and ionic liquid was

Table 5. Average molecular weight, degree of N-acetylation, and degree of crystallinity of
Ch3 and its regenerated form from BMIM OAc.

Sample name Ch3 Ch3IL1
Average molecular weight, Da, x10° 0.61 0.55
Degree of N-acetylation, % 86.4 91.7
Lave, NM 9.6 8.5
Degree of crystallinity, % 72.73 69.25
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The chitin non-woven product of regen-
erated chitin 3 (Figure 4) was washed
3 times in distilled water, and then dried
in an oven for 2 h at 100 °C.

The images in Figure 5 show a large
range of diameters of fibres: from 0.3 um
up to 30 um. The fibres of higher diam-
eter reveal wrinkled morphology, while
the others are characterised by a smooth
surface, which suggests that fibres are
stretched differently.

SEM microphotographs revealed the fi-
brous structure of chitin, with diameters
of about 0.5 um (Figure 6).

Regenerated samples are denoted by
Ch3IL1. They were investigated by the
same methods as for the initial samples
to observe the influence of ionic liquid on
chitin properties (7Table 5).

A drop of 10% in the average molecular
weight is observed for the regenerated
chitin. It may suggest some degradation
of chitin macromolecules during the dis-
solution process or be caused by the lack
of dissolution of chitin macromolecules
of the highest average molecular weight
and by them being washed out during the
regeneration process.

An increase of 5.3% in the degree of
N-acetylation is observed for the regen-
erated chitin, which may occur due to
temperature conditions or because of
the loosening of intermolecular H-bonds
between chains and the better access of
ions of the ionic liquid to the structure
of the chitin, including its acetyl amine
groups; thus promoting N-deacetylation.
It is important to stress that the mecha-
nism of chitin dissolution is widely dis-
cussed in the literature [28, 47, 48], and
it is suggested that the character of the
dissolution process is similar to the one
governing the dissolution of cellulose in
ionic liquids and progresses through the
loosening of intermolecular hydrogen
bonds between chitin chains.

The other explanation is that some mac-
romolecules of a lower N-acetylation
degree are washed out during the regen-
eration process, consequently the aver-
age degree of N-acetylation increases.
This should be taken into consideration
in further studies. Also, it was noted for
chitin 3, which was characterised by the
highest degree of N-acetylation among
the chitins investigated, that after the dis-
solution the value even increased, which

FIBRES & TEXTILES in Eastern Europe 2020, Vol. 28, 4(142)



may suggest that some of the chitin with
amuch lower degree of N-acetylation was
washed away during sample processing.
The regenerated chitin was characterised
by a lower ordering of the crystal struc-
ture than the initial chitin, as presented
in Figure 8, where the crystalline peaks
of a — chitin are definitely clearly visible,
mainly in the case of the diffraction peak
corresponding to the (130) lattice plane.
The degree of crystallinity of the regen-
erated chitin as well as the average size
of crystalline areas (Layg) testify that
they are clearly lower than in the case of
the initial sample (Ch3). This change in
the supramolecular structure may result
from the recrystallisation of chitin after
dissolving in ionic liquid. Recrystallisa-
tion during solidification of the dissolved
natural polymer is energetically too low
to obtain a supramolecular structure sim-
ilar to that of the raw material. However,
the crystalline structure of the regenerat-
ed chitin is the same as that of the raw
material — o — chitin.

The comparison of FTIR spectra of Ch3
and regenerated Ch3, i.e. Ch3IL1 and
BMIM OAc (chemical formula in Fig-
ure 7) suggests that there is no ionic lig-
uid in the regenerated chitin. The FTIR
spectra gathered are similar besides the
absorption bands around A = 1630 cm!
— 1655 cm'!, where for Ch3IL only one
peak is visible, instead of two, as in the
case of Ch3 (Figure 7). The difference is
related to a change in the degree of Na-
cetylation and the crystallinity [49].

As shown in Table 6, there is a shift from
A =2890 cm! to A = 2879 c¢cm! for the
absorption band assigned to C-H stretch-
ing for regenerated chitin, suggesting
some changes in the regenerated chi-
tin structure. Moreover, the shift from
L =3264 cm™toA=3272 cm’! for a band
assigned to NH, symmetrical stretching
was also detected, which may be related
to the higher N-deacetylation degree, re-
sulting in an increase in hydrogen bonds.

A decrease in the intensity of crystalline
peaks (26 angle around 10° and around
20°) is observed in the pattern of regen-
erated chitin (Figure 8), which was also
observed in the literature [50]. It reflects
the lower degree of crystallinity of chitin
after regeneration.

B Summary

The authors investigated the possibility
of dissolving chitin in ionic liquids and
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Figure 8. WAXS patterns of chitin (Ch3) and regenerated chitin (Ch3IL1).

Table 6. Characteristic absorption bands (cm™).

Ch3 1378 1558
Ch3IL1 1378 1558
BMIM OAc 1377 1574

producing fibres by the solution blow
spinning method. Five various chitin
samples as well as six ionic liquids were
used: 1-ethyl-3-methylimidazolium ace-
tate (EMIM OAc), 1-butyl-3-methylim-
idazolium acetate (BMIM  OAc),
1-buthyl-3-methylimidazolium chlo-
ride (BMIM Cl), 1-buthyl-3-methylim-
idazolium  bromide (BMIM  Br),
1-ethyl-3-methylimidazolium  chloride
(EMIM Cl), an 1-allyl-3-methylimida-
zolium chloride (AMIM Cl).

It was possible to prepare a chitin solution
with a concentration higher than 2 wt%
for only one type of chitin (Ch3) with
one ionic liquid (BMIM OAc). The Ch3
sample was characterised by the lowest
average molecular weight (0.61 x 105 Da)
and the highest degree of N-acetylation
(86.4%) among all chitin samples. It was
possible to fabricate fibres from 2.5 wt%
chitin/IL solution by the solution blow
method.

Regenerated chitin in the form of fibres
was characterised by a higher degree of
N-acetylation (5.3%), a lower degree

1660
1660
2873

2890 3264 3446
2879 3272 3446
2934 2958 3040

of crystallinity (3.48) and a lower av-
erage molecular mass (0.55x 105 Da),
than the initial sample. The analysis of
FTIR spectra suggests that there is no
ionic liquid in the regenerated chitin af-
ter washing coagulated fibres in distilled
water 3 times. Therefore, the thesis that
specially designated ionic liquid as a sol-
vent will effectively allow to perform the
process of formation of chitin fibres by
the direct-solution blow spinning method
was confirmed.

Further research will be aimed at the in-
vestigation and characterisation of the
properties of the fabricated fibres.
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