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Development of Umtmne Faams for Planting Media

Nam-Seck Cho”, Won-Sung Seo” and Gyu-Seong Han™

ABSTRACT

The availability of large quantities of waste woods provides an impetus for investigating woody
biomass potential uses. Polyurethane (PU) foams are prepared with reacting isocyanates and polyols,
and are used in various industry fields. Thus, lignocellulosic waste raw-materials are proposed as
replacement for synthetic polyol to PU foam formulation. In this study PU foams were manufactured
from liquefied woods, methapediisocyanate(MDI), catalyst, foaming stabilizer, and viscosity aids. The
polyol content, isocyanatethydroxyl group (NCO/OH) ratio, and water content were varied to evaluate
their effects on the foaming and water sbsorption of the PU foams.

Less than 400 Molecular weight of polyethylene glycokPEG) and 1 to 3 solvent to woody
raw-material ratio were desirable for liguefying woody materials. Liquefying rate was increased with
more than 3 % addition of inorgenic and organic catalysts and raising reaction temperature more than
150°C. Addition of starch enmhanced liquefying of woody materials. Fourty percents of starch
resulted in about 90% liquefying rates.

Foaming rates were increased with increasing moisture contents of liquefied wood. Moisture
contents of 0.6% resulted in 5 time-foaming rates, and seven percents of moisture contents more than
30 time-foaming rates. ~ But, an increase in water content may result in a decrease in cross-links
between wood polyol and isocyanate, because the NCO/OH ratio is constant. Increasing moisture
contents have significantly decreased density of PU foams. The optimum water content should be
about 2.5% or less in this adopted condition.

Keywords: Polyurethane foam, polyol, isocyanate, liquefying, woodwaste planting media, foaming
rate
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2.1 BAMF2

BAANgEAE BIHASAE 20-809HE #4
3o ARREn, A3 oA AWE Ege
(polyethylene glycol, PEG)&, d#l&wjzM B4
Zof 1, #7148 20) 2 9 3 & AHEET S
WEd Ag3e o]irRhl|EE  methanediiso-
cyanate (MDDE AM-89{%, YEZAZAE @F
Zd, AxA 9 HexdA 52 AHE 39

2.2 sy

#5948 B 100ml 7R EGAIS] BE
A2HLul(PEG A 200 - 1,000), Ab&ei(R7)4
&), F7|3E)E LAHFL - T%) WA A% &
Z(150C 9 180T)Y Oil bath- 94 AAX7F 1,
100rpm 22 IHRAIF|HA 2HAZE S JAH
9. WY F3e WNE WAL, 14-
dioxane 150ml € YX FMMN e, K4S
AF2NE AHEstd ukEdg o7l gREI
e EEsla 105TAM 4417 AZ gFaled T3}
Ao

2.3 gxyy

OH £%% % NCO 83 #2 2% NCO index
€ T3II, A%EA, MDI € B9 wuE H3
%t NCO index & (NCO 2%/0H 2%) x 100
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Fig. 1. The effect of wood/solvent ratio on the

liquefaction.
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Fig. 2. The effect of acid catalysts addition on the

liquefaction.
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Fig. 8. The effect of molecular weight of liquefying
solvent{PEG) on the liquefaction.
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Fig. 4. The effect of catalyst and reaction tempe-
rature on the liquefaction.
W 180T, @ 150C, O 150C

€ 9o 52 438E vedon e 3% 2
WM E 150CHTE 10CE H4L58 59
o5x 80% 49 e 937} Asdidc o=
3 " ZAGME Aol G0l v
& gag 39

3.1.5 HEH7I

ZAZ EEHe ade AZE HEel
dolue e Adse JAse sug Wy
224 gadg §HEA g od Ed& d==
BE4Y F doed Adsd, i ARPstAS
€ HEdger 2 2348 Fig. 5 o vyt A
29 A7tz 9437t ANA PEEHALH, R
hate] 50% A RAET 40% H7HA) o 90% 77t
T 43&S vetdct  agez ARAstE 43}
TE2EA dointed, Aol AdFd YL
YUehtal gskt.

404
'§ 204
[4
"
10 T
O Y T T T
30 ) 80 120

Reaction time (min.)

Flg. 5. The effect of starch on the liquefaction.
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Fig. 6. The effect of neutralization of liquefied
materials on the liquefaction.
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Fig. 7. Moisture content and foaming rate.
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Fig. 8. The effect of moisture content on density of
urethane foam.
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Fig. 9. The effect of water on the water absorption
of foam.
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