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Hydrogelation of Lignocellulosic Materials
Crystalline structure and water absorbency

Naoto SAITO Yuichi SHIMIZU
Mitsuo TAKAI Jisuke HAYASHI

To clarify the swelling mechanism of the chlorite treated woodmeal followed by phosphorylation with urea
and phosphoric acid, effects of morphological structure and chemical components of the woodmeal on the
water absorbency of the phosphorylated product were investigated. The treatment with hydrochloric acid
helped increase crystallinity and decrease water absorbency of the phosphorylated product. With 10% NaCH
solution, the woodmeal was transformed into Cellulose  and its product had the largest water absorbency
(133 g HO/g absorbent). The products prepared from milled woodmeal were also found to become amorphous
and dissolved into a solution. These results suggest that the crystallinity, and fire structures such as microfibril
and porosity, of the pretreated woodmeal exert great influence on the water absorbency of the phosphorylated
products.
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Table1. The effects of pretreatments with hydrochloric acid, sodium hydroxide or milling on the chemical
composition of chlorite-treated woodmeal and its phosphorylated product

ALY PR 3%
Pretreated product Phosphorylated product
g sl Ve Nr=r JBuHE Lk HAxE VT
Pretreatments  Yields®  Lignin® Suger? Yields® WA© pda

¥Y0-R YV)-A SNI-2
Xy. Man. Glu

(%) (%) (%) %) (g H0/g) (m mol/g)
HC1 Omin 100.0 7.9 5.0 10.9 56.5 58.0  96.2 2.07
10min  83.1 6.2 6.6 7.5 68.5 65.1 88.4 2.19
20min  74.3 5.8 4.8 6.3 63.7 55.3 67.2 2.21
40min  63.7 49 2.6 3.8 59.4 60.1 52.6 2.06
60min  57.8 5.3 1.9 2.8 547 70.5 39.1 2.41
NaOH 1% 71.7 3.2 2.5 10.6 60.9 59.4 67.6 2.40
5% 66.3 2.7 1.9 9.1 527 62.0 70.0 2.52
10% 57.5 2.3 2.0 4.9 53.2 79.3 133.3 3.13
15% 58.9 2.4 1.7 4.5 54.2 92.5 41.8 3.43
% ¥ 3min  100.0 5.7 3.2 11.4 53.8 0.0 - -
Milling 5min 100.0 54 3.1 11.2 61.5 0.0 - -
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Fig.1. X-ray diffractograms of woodmeal which was treated Fig.3. X-ray diffractograms of phosphorylated products which
with chlorite and then hydrolyzed with 2.4 N were prepared from woodmeal hydrolyzed for 0 min
hydrochloric acid for 0 min (a), 10 min (b), 20 min (c), (a), 10 min (b), 20 min (c), 40 min (d), and 60 min (e)

40 min (d), and 60 min (e)
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Fig.2. SEM(scanning electron microscopy) photographs of woodmeal which was treated with chlorite an
then hydrolyzed with 2.4 N hydrochloric acid for 0 min (a), 20 min (b), and 60 min (c)
AT =iz 50 p4 m.
Note:Bars represent 50 p m.
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Fig.4. SEM photographs of phosphorylated products which were prepared from woodmeal hydrolyzed for
0 min (a), 20 min (b), and 60 min (c)
A —)Vid50 p m.
Note:Bars represent 50 x m
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Fig.5. SEM photographs of woodmeal treated with chlorite and then NaOH of prescribed concentrations.
5% (a), 10% (b), and 15% (c)
F AT —=)VIZ50 4 m.
Note:Bars represent 50 y m.

15

10

J Hokkaido For Prod Res Inst Vol.9 No.3 1995
10



10 15 20 25
20 ()
BOE HERMBWEAMOTILAYRELE X
FREHE
Fig.6. X-ray diffractograms of woodmeal treated with chlorite
and then NaOH of prescribed concentrations. 0% (a),
1% (b), 5% (c), 10% (d), and 15% (e)
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Fig.7. X-ray diffractograms of phosphorylated products which
were prepared from woodmeal pretreated with NaOH
solutions of prescribed concentrations. 0% (a), 1% (b),
5% (c). 10% (d). and 15% (e)
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Fig.8. X-ray diffractograms of woodmeal treated with chlorite
and then milled for 0 min (a), 3 min (b), and 5 min (c)
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Fig.9. SEM photographs of woodmeal (a) which was milled
for 3 min and its phosphonylated product (b)
Ay —nitsd e MM
Mate:Bars represent 50 g m.
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Figg.10. X-ray défraciograms of phosphongated products which
were prepared from woeodmeal milled for © min (a), 3
min (b}, and 5 min (c)
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