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The variety and quantity of various herbaceous plants available in dry river-bed of Yodogawa River were
investigated. Chigaya (Imperata cylindrica Linn.} and Seitakaawadachiso (Solidago altissima Linn.) were chosen as the
raw materials for manufacturing particleboards. The. influences of adhesive type, grass species, and particle
configurations on board properties are discussed. The effectiveness of mixtures of urea formaldehyde (UF) resin and
emulsion-type isocyanate (E-MDI) resin for upgrading board properties was examined.

The internal bond (IB) strength of the boards bonded with only UF or urea melamine formaldehyde (UMF) resin
was very low, due to the retardation of resin hardening. The mixtures of UF and E-MDI resins were used to improve 1B
and bending strength of the boards. The resin content applied for these UF and E-MDI mixtures was 10%. The UF and
UMTF mixing ratios were 10/0, 9/1, 8/2 and 6/4, respectively. The mechanical properties and dimensional stabilities of
the boards were improved greatly by replacing 20  40% of UF using E-MDI. In addition, the influence of particle size
and configuration on the dimensional stabilities was observed. The water resistance of Chigaya particleboards bonded
with only polymeric-type isocyanate (P-MDI) resin was slightly low, but the bending strength of the boards was
comparable to that of commercial wood-based particleboards.

Keywords: herbaceous plant, particle configuration, particleboard, urea-based resin, isocyanate resin.
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Table 1. Ranking of herbaceous plant species from a dry river—bed%

Rank 1 2 3 4 5
Common name Enokorogusa Chigaya Seitakaawadachiso Seiyokarashina Seibanmorokoshi
(In Japanese)

Family Gramineae Gramineae Compositae Cruciferae Gramineae
Genus Setaria Imperata Solidago Nasturtium Sorghum
Scientific Setaria Imperata Solidago Nasturtium Sorghum
name viridis L. cylindrica L. altissima L. officinale R.  nitidum P.
Rank 6 7 8 9 10
Common name Yomogi Kuzu Oninogeshi Krasunoendo Obako

(In Japanese)

Family Compositae Leguminosae ~ Compositae Leguminosae Plantaginaceae
Genus Artemisia Pueraria Sonchus Vicia Plantago
Scientific Artemisia Pueraria Sonchus Vicia Plantago
name princeps P. lobata W. asper L. Sepium L.  asiatica L.

* Note; Ranking based on quantity (1, 2, 3,5]10 descending)
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Table 2. Availability of herbaceous plant species in different seasons of the year.

Season Summer
Rank 1 2 3
Common name Seitakaawadachiso ~ Seibanmorokoshi ~ Chigaya
Green weight (kg/m?) 1.13 0.64 0.32
Season " Autumn
Rank 1 2 3
Common name Seitakaawadachiso ~ Chigaya Enokorogusa
Green weight (kg/m?) 2.78 2.33 1.35
Season Winter
Rank 1 2 3
Common name - Seiyokarashina Enokorogusa Chigaya
Green weight (kg/m?) 2.21 1.62 0.67

Table 3. Moisture contents of herbaceous plants

Common name Yabumao Seitakaawadachiso ~ Enokorogusa
Moisture content (%) 491 312 265

Common name  Seibanmorokoshi Yomogi Kuzu Chigaya
Moisture content (%) 241 217 182 168
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Fig. 2. Moduli of elasticity (MOE) of boards.
Notes: C: Chigaya, S: Seitakaawadachiso, d: board density (g/cm®).
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Fig. 3. Moduli of rupture (MORw) and elasticity (MOEw) of boards after water-soaking at 70 °C
for 2 h.
Notes: C: Chigaya, §S: Seitakaawadachiso, d: board density (g /cm ).
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Fig. 8. Linear expansion (LE) of boards.

Notes: C: Chigaya, §S: Seitakaawadachiso, d: board density (g/cm®).
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