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Development of Rice Hull Insulation Board
using Urea Formaldehyde Resin"
Hwa-hyoung Lee’, Chun-won Kang >

ABSTRACT

- This study was carried out to develop low density board made of rice hull which needs proper
use. Urea formaldehyde adhesive(UF) was used. The raw materials were the mixtures of the rice
hulls from IlFum, DongGin, ChuChong, etc. The physical and mechanical properties of rice hull
insulation board were examined.

The results are as follows :

For the thickness of 15mm of the low density rice hull board bonded with UF resin, proper
manufacturing conditions were 171°C of hot pressing temperature with thickness bar for optimum
density, 12 ‘percent of resin solid contents of rice hull ovendry weight, and 20 minutes of hot
pressing time.

These conditions meet Korean standards(KS 3201-1982) in relation to free formaldehyde emission,
bending strength, water absorption and heat resistance.

Keywords : Rice hull insulation board, Urea formaldehyde adhesive
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Table 1. Physical and mechanical properties of UF rice hull board under several hot pressing times

Physical property Mechanical property
Density(g/cm’) .- Bending strength(kgf/cx)
- M.C.(%)F=12.02 W.A.(g/cr)(F=0.4967" .
A2 (F=1.748") (%X ) @/aX ) (F=6.1934")
Duny
Mean = SD 0 | \teantSD | D™ | Mean+SD | D™ | Memtsp | DU
test test test test
18-10" | 0.346 £0.054 A 7.15+0.122 0.055+0.012 13.03£5899| B
18-15? | 0.3600.047 A 5.77+0.737 B 0.052£0.008 18.46 £5.913 AB
18-20" | 0.396£0.024 A 6.161£0.266 B 0.064 £0.032 24402921 A

1) Resin content 18%, hot pressing time 10 min.
2) Resin content 18%, hot pressing time 15 min.
3) Resin content 18%, hot pressing time 20 min.
* hot pressing condition :

* KS F 3201 - A class :

temperature 171°C with thickness bar for pressure of 6.67kgf/cm
(board thickness : 1.5cm).
density <0.3, moisture content 6-10%,

2

bending strength >20kgficm’, water absorption <0.1

B class

: density <0.4, moisture content 6-10%,
bending strength >6kgf/cm®

-52-



KEBE &E SALEY] B

Table 2. Physical and mechanical properties of UF rice hull board under several resin contents

Physical property Mechanical property
Density(g/cm’) . Bending strength(kgf/cr’)
- M.C.(%)(F=5.3609 W.A. F=1.112" "
22 (F=2.7975™) (X ) e ) (F=25.07")
D
MeantsD | DU | Meantsp | D™ | MeantsD | DU | Meantsp | DU
test test test test

12-20" | 0.364+0.023 A 6.39+0.079 A 0.058+0.015 A 13.86+£2.192 B

15-207 | 0.3680.023 A 5.94+0.266 B 0.043 £0.004 A 16.03 £2.298 B

18-20" | 0.396+0.024 A 6.16£0.266 A 0.064£0.032 A 24402921 A

1) Resin content 12%, hot pressing time 20 min.
2) Resin content 15%, hot pressing time 20 min.
3) Resin content 18%, hot pressing time 20 min.
* hot pressing condition : temperature 171°C with thickness bar for pressure of 6.67kgf/cm’
(board thickness : 1.5cm).
* KS F 3201 - A class : density <0.3, moisture content 6-10%,
bending strength >20kgf/cm?, water absorption <0.1
B class : density <0.4, moisture content 6-10%,
bending strength > 6kgf/em’
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Table 3. Free formaldehyde emission of rice hull

insulation board
UF
factor - - -
122207 | 157207 | 18"-207
emission(ppm) 3.27 4.12 5.5
*+ KS 723 :<5ppm (KS F 3104-1992 : 24hr. desic-
cator method)
* JIS : Eo : <0.5ppm
El : <l.5ppm

E2 : <5ppm (24hr. desiccator method)
1) resin content (%)
2) hot pressing time (minutes)

Table 4. Heat resistance of rice hull insulation board

specimen Heat resistance remark

(m* - K/W)
UF 12"-207 0.20 KS F 3201-1982
UF 187207 0.19 B class : 0.19<

1) resin content (%) 2) hot pressing time (minutes)
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