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ABSTRACT

This study was performed to investigate the reaction between alkylketene dimer(AKD) and cellulose
molecules in AKD-sized paper sheet. AKD was added to highly beaten (80+3°SR) SWBKP (ca. 0.8% on
pulp) in order to have much AKD retention in the paper sheet. This AKD-sized paper sheet was aged at
different temperatures, 60 °C, 80°C, 105°C and 125C. Changes in FT-IR spectra of AKD in paper sheet
during the ageing were measured. In addition, sizing degrees of the AKD-sized paper sheet pretreated for
30 sec. at 105 C were measured by HST size tester during the storage at different temperature.

IR spectra of AKD-sized paper sheet preheated at 105 for 30 sec. showed unchanged
spectra two absorption bands at 1849 cm™ and 1722 ¢cm ™ which refer to the typical AKD IR
bands. However, these typical AKD bands were gradually reduced with increasing ageing,
completely disappeared after 6 hrs. and formed new absorption band at 1706 cm”, which
refers to carbonyl stretching vibration of dialkylktone. Eventually the AKD molecule was
hydrolyzed to diakylketone without formation of B-ketoester with cellulose in paper sheet.
After 6 days ageing, a little amount of B-ketoester bands was identified in 6 or 7 days ageing, because of
the absence of water due to long-term heating. The same tendency was observed at different ageing
conditions. At the practical papermaking process, AKD reacts prevailing with water, and mostly seems
to be hydrolyzed to dialkylketene.
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Concerned to the sizing development, AKD-sized paper sheet was shown no sizing development at the
initial stage of ageing at 60 C after heating treatment at 105°C for 30 sec., and gradually increased the
sizing degree with increasing ageing, such as Hercules Sizing Tester (HST) 130 sec for 12 hr, HST 300
sec. for 3 days and HST 400 sec. for 5 days. It was concluded that hydrolyzed AKD could contributed

to the sizing development of the paper sheet.
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Fig. 1. FT-IR spectra of blend films (AKD/cellulose,
80/20, w/w) were heated at 125C in
presence of water (Water contents of
blend films before heating were 94 wt.%
B, B’) and of the cellulose films coated
with AKD in chloroform solution (10.0
wt.%) were heated at 125C in absence
of watenA, A)Y A, A" p-ketoester
bond. B, B": Hydrolyzed
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Table 1. Identification of typical IR absormption
bands™

Wavenumbers
(em™)
1876 C=0 in lactone ring
1849 C=0 in lactone ring
1737 C=0 of (3-ketoester
1722 C=C connected to lactone ring
1717 Neighboring C=0 of {3-ketoester
1707 C=0 in hydrolyzed AKD, dialkylketone
1700 C=0 in hydrolyzed AKD, (3-ketoester
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Fig. 2. FT-IR spectra of control paper sheet.
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Fig. 3. FT-IR specira of control paper sheet
treated at 1257C.
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Fig. 4. FT-IR spectra of AKD-sized paper sheet.
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Fig. 5. FT-IR spectra of AKD-sized paper sheet
aged at 21C and 65% RH
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Fig. 6. FT-IR spectra of AKD-sized paper sheets
aged at 60C for different period of
time.
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Fig. 7. FT-IR spectra of AKD-sized paper
sheets aged at 80°C for different
period of time.
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