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1. Introduction

It was found out that during butyrylation of the krill chitin followed by estriycation of
the obtained dibutyrylchitin, characteristic changes of the supermolecular structure of the
materials take place. Chemical reactions and structural changes accompanying the transfor-
mation: krill chitin - dibutyrylchitin - regenerated chitin were investigated by means of the
spectroscopic methods (FTIR, FTNIR, FT Raman) as well as by the measurements of wide-
angle X-rays diffraction (WAXS). In the obtained IR spectra speciyc changes of Amide |
band were noticed. The resolution of Amide | band was ascribed to the inpuence of hydro-
gen bonds on the oscillation frequency of C=0 groups. The observation was the basis for
the new model of a supermolecular structure of chitin in which a hydrogen bond is formed
in every second C=0 group [1].

2. Measurements and equipment.

2.1. Parameters of measuring system

2.1.1. X-ray diffraction measurements

The measurements of wide-angle X-ray diffraction (WAXS) for all the examined samples
were carried out in the repection mode at a room temperature using a Seifert URD-6 diffrac-
tometer with a scintillation counter connected to a computer. Ni-yltered Cu Ka radiation was
applied. The accelerating voltage value was 40 kV and the plate current intensity - 30 mA.
The diffraction scans were collected between 2Q values from 24 to 60A with a step of 0.1A.

2.1.2. Measurements in the range of medium IR 4000 - 400 cm-1
All the measurements were carried out using FTIR spectrometer of MAGNA 860 type,
a product of NICOLET.
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The ybres were cut into 1 - 3 mm pieces and next they were blended with powdered sodium
chloride (spectr. grade). The samples were then pressed under 200 MPa to obtain a tablet. The
tablet was placed in a measuring chamber of the spectrometer equipped with a mirror beam
collimator (focused 16T). As a reference, a tablet made of NaCl (without ybres) was used.

The following measuring parameters were applied:
range T 4000 - 400 cm-1, resolution T4 cm-1, number of scans T 128,
source of radiation T IR, detector T DTGS, beamsplitter T KBr.

2.1.3. Measurements in the range of near IR (FTNIR) 10600 - 5600 cm-1

The measurements were carried out for the ybres which were not mechanically processed.
The ybres were placed in a measuring tube in such a manner as to ensure the homogeneous
exposition to radiation of the whole sample.

The following measuring parameters were used:
range T 1600 - 5600 cm-1, resolution T 8 cm-1, number of scans T 512,
source T halogene lamp, detector T InGaAs, beamsplitter T CaF.

2.1.4. Measurements in the range of medium FT Raman
All the measurements were carried out using FTIR spectrometer of MAGNA 860 type to be
equipped with FT Raman module, a product of NICOLET.

The following measuring parameters were applied:

range T 4000 - 100 cm-1, resolution T8 cm-1, numberofscans 750000,
source of radiation T NdYag 1064 nm, energy source 1T 0.6 W,
detector T InGaAs, beamsplitter T KBr.

3. Results and discussion

The WAXS measurements of the krill chitin proved that its supermolecular structure is or-
dered and the value of its crystallinity degree is high. As a result of the butyrylation process
leading to obtaining dibutyrylchitin, a deep transformation of the polymer, material struc-
ture takes place. In Figure 1 a set of diffractograms of the krill chitin and dibutyrylchitin
has been presented.

By comparing WAXS diffractograms of chitin and dibutyrylchitin it can be seen that the
butyrylation process causes the disappearance of diffraction repexes in the ordered area
accompanied by the broadening of the remaining repexes. The calculations of the super-
molecular structure parameters contain in Table 1. The conclusion of this parameters is the
obtained dibutyrylchitin is characterized by signiycantly lower crystallinity degree as well
as by the smaller size of the crystalline regions, which results from a small structural order-
ing of the obtained polymer.

The alkaline treatment of dibutyrylchitin (5% KOH and at 20 AC - series A, at 50 AC - series
B, at 70 AC - series C and at 90 AC - series D) to obtain the regenerated chitin brings about
a reverse chemical process in which the supermolecular structure of chitin is gradually be-
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Figure 1. WAXS diffraction patterns for krill chitin and DBCH ybres.

Table 1. Results of WAXS examination for DBCH, krill chitin, and products of DBCH alkaline
hydrolysis in 5 % KOH at 20 AC.

Treatment Degree of Crystallite dimensions Interplanar distance
Sample time crystallinity D(010) | D(220) | Daoo) | D(a10) | d(o10) | d(220) | d(a00) | d(110)
min % nm nm nm nm nm nm nm nm
DBCH - 32 2.0 - 0.91 - 1.2 - 0.43
Al 10 37 2.2 - 1.4 - 1.2 - 0.43
A2 20 37 2.1 - 1.4 - 1.17 - 0.43
A3 30 44 1.9 3.2 2.7 - 1.08 0.66 0.46
Ad 60 47 4.1 59 4.7 5.2 0.98 0.69 0.46 0.34
A5 120 62 4.2 7.5 6.8 4.2 0.99 0.70 0.46 0.34
A6 240 72 4.7 5.8 5.2 4.8 098 ' 069 | 046 034
A7 480 74 4.5 4.9 4.6 4.0 098 | 069 | 046 034
A8 960 7 4.7 4.3 4.6 4.9 099 H 069 | 046 034
krill chitin - 78 6.9 7.8 52 6.3 0.96 0.69 0.46 0.34

ing regained and thus the conyguration of the polymer macromolecules becomes similar
to the crystalline network of the krill chitin (Table 1) [1]. Random, gradual debutyrylation
and formation of hydrogen bonds probably stabilizes the crystalline network defects and
brings about the broadening of the crystalline repexes as seen in the diffractograms of the
regenerated chitin (Figure 2). The krill chitin, dibutyrylchitin and products of its deestriyca-
tion were also examined by means of the different techniques of the FTIR method, i.e. the
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