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Study on the Properties of PU Foams Reproduced from
Glycolysis Products of Liquefied Rice Husk-based
Polyurethane Resins

Sing-Huel Ful  Chao-Yun Yu2 Ling-Ying Hsu?2 Wen-Jau Lee?

[Abstract] Glycolysis of polyurethane (PU) foams, made from reacting polyol-liquefied rice husk
with polymeric 4,4’ -diphenylmethane diisocyanate (PMDI), was carried out with diethyene glycol/
diethnol amine cosolvent at 190°C for 90 min. The product of glycolysis had the characteristics of
weakly alkaline, low viscosity and high hydroxyl value. This glycolysis product was blended with
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original liquefied rice husk or polyethylene glycol (PEG-400) by the weight ratios of 100/0, 75/25,
50/50, 25/70 and 0/100 to reproduce PU resins by reacting with isocyanate (Desmodur N). The results
showed that it had low foaming capability when only glycolysis product was used as the raw material
(100/0) for PU foams manufacturing. But blending the glycolysis product with original polyols with
the weight ratio of 50/50, the PU foams had the properties similar to that made from original polyols
(0/100). All PU foams had a similar thermo-degradation behavior, although they were prepared with
various compositions, which occurred predominant at the temperature between 230°C and 420°C and
which could be separated into four stages according to their weight loss. Among which, the secondary
stage of thermo-degradation had the most amount of weight loss, its onset temperature and weight
loss were influenced by the cross-linking degree and the composing component, respectively. Mixing
the glycolysis product with original polyols could raise the thermo-degradation temperature of the
PU foams, but the weight loss at the secondary stage of thermo-degradation would be increased.
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Table 1. Properties of liquefied-rice husk and glycolysis products of PU foams

S TRZR R Gokzs —
EnR S &)

PR (%) (cps) (%) fi(H FLH
ALk 6.6 3089 41 19.2 308.4
REfEAEY) 0.1 822 1.6 - 664.9
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Table 2. Compression properties of PU foams made from polyols with various compositions

% TUREHERK B R R HiE I T ] g
(ERREEVIR A% i) &ps (kPa) (%)
HE JRE (g/cm?d) K (50°C) 2 10% 25% 10 kgf
(wiw)a % Ichig (257C) e pEE i #H
100/0 - 0.445 99.9 99.8 609.0 -b 45
7525  Wi{bfAE: 0.289 100.0 99.8 548.2 -b 4.9
50/50  W{bfAEk 0435 99.7 99.0 23.9 44.1 745
2575  W{bfER: 0475 98.8 97.6 317 60.4 70.0
0100  {tfas: 0278 87.0 98.7 37.3 784 61.4
7525  PEG-400  0.225 99.9 99.9 145.6 287.1 35.6
50/50  PEG-400  0.182 99.6 99.8 18.8 52.3 72.6
25/75  PEG-400  0.217 99.6 9.8 187 48.6 734
0100  PEG-400 0222 9.1 96.5 15.9 41.2 -b

AR VIR AL AR PEG-400
bE AR AT IR - SEIE o
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Table 3. Onset temperature of thermo-degradation of PU foams made from polyols with various

compositions during DSC analysis

AR ER AR (C)

SRR S S
R R LR W) IPEG-400
e o IEER H—PEER I REEE
100/0 194.2 262.4 194.2 262.4
75/25 198.0 261.6 -b 2438
50/50 205.2 269.8 202.7 260.0
25/75 205.7 272.1 210.1 2515
0/100 2075 274.6 210.7 256.6
3 e VI LA B PEG-400 -
b b0 P Bt MERH R AR b
2.5 1
o LA R E AL /|| B EHRAEVIPEG-400 !
:cn ' .//_.' | //_/ y
B1s § o
- A 7
) 100/0 S || 1000 19
& 19 | 75125 o / 75125 A
g lso;s0 - | 50/50 o
T 05 12575 . [25/75 e o
o1 07100 el
0.0 :
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Temperature ('C)

Temperature (‘C)

L AN[F) 2 el HRL R PU $8itulid 2 DSC Zh ) Al

Fig. 1. DSC curves of PU foams made from polyols with various compositions.
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Fig. 2. TGA and DTG curves of PU foams made from glycolysis products and liquefied rice husk

with various weight ratios.
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Fig. 3. TGA and DTG curves of PU foams made from glycolysis products and PEG-400 with various

weight ratios.



72

5 2 PR A1 B ik A5 o Kurimoto et al.
(2001) #5H PU Bl RH RS 2 BvA E KT
% Isocyanurate ~ R3% ~ JEE FHIRIS ~ ik ~
JIREE el o (] 2 Bl 3 il £ g e s W B iR
{bfEsk ;e PEG-400 {1 AR EY)I% Tl
R EEAGE£F T Bil Desmodur N 5 fERTRI{E PU 5
sz TGA EhaEsririE » HlE R & A
RHRI A PU S 2L A AH ) 2 BV TS -
HEA e — TR > (AN REER
R AT [ o DU {18 o B BB a3 AR
(1)~ P sd (11) ~ fehi FIE R (1) K
BRI ARAN (IV) PUREER s Hrpss T RS+
25 PU SRIBERSHE P 2GRS R A e R aH
Ht 2 Ky R B B HEEELRY
10% » S5 1T S TIPS ERHI S PU S8 is #8441
RS EAAR 2 - B B A > I RS SE
Z B ERIANS 80% » HAEE T REEAHENI S AL
FEHERIE ~ —HlE ~ IRE HERNE S A i 2 2
i o B — R B HI IR Ak A 1 2 PR SR et i 2 A
S > SEIVEEERHIE RALY) Z MG HE » Sk
 700°C ZFEFRARRIAE T%LLT o

# 4 BAERHR MG PU SR 2

TR LR o B R TR 2 s R ) A PU S i 2 B e

fipRIoE B 2 B AR A TR E b B R AER R - Hrh B
PLARE AR 55 2 Sl IR (100/0) H5G 1
b B AR 2 AR IR IR BV LRk
8 PEG-400 iR & Lufetrar » HAA 8 R iR )
e PR RS » o T1IRS B DR BRGALe  JEEAA T
IVE RIS > BN ER AR Y P AR A LAa
ek PEG-400 nf{ifi £ PU #itufid 2 /7 1 HIZEHR
fia il TR - SEM S HATRUE PU #8fE 2

N EHFR AR HL B TTR B B B T P AR
fit .2 B BRI TS AR YR G P e
B Hop i TR BREVAIE 2 B R DUBLAG R
JH B A% 7 ) 5 It 3 A - B R L e 7k 51
PEG-400 AN » BB 2 B ER RO TR
R s i S T s o B 6 PR R B LB AR e
FEVIRSIFORLE B - YRR LAk B PEG-400
F IR - HLBLRHAER R Y b & G a0
ML G - Ll b &) B S s S HE E TR
Bl e M R Z PR FR AR - bE L faak ek
PEG-400 Al HIAN - Hai B rh IR RAG R
Do [k PR P s AT T > 3O TT e
Z BB TR LAk Bl PEG-400 ISl & £ 1

R 4 A[FIZ TEHHRL G PU #8it0ld 2 TGA BRI 2B

Table 4. TGA thermo-degradation parameters of PU foams made from polyolswith various compositions

ERL o AR B
e R B /

,ﬁgﬁ;?jg;) I I 11 v ‘fé%—*f
cmp g ER @E ER &R BR GE B ER g
o g WE MR EE B%X BT Bk mE A%

©) ) (0 ) (0 ) (C)

100/0 - 188.4 87 2300 567 3141 279 4205 15 52
75125 wE{bfaEk 1928 98 2379 601 3219 231 4224 15 55
50/50 ywE{bfask 1949 139 2400 628 3201 166 4225 13 54
2575 WifbFasr 1951 80 2381 647 3256 200 4230 1.3 6.0
01100 JE{LFais 1966 86 2516 627 3235 202 4175 16 6.9
75/25 PEG-400 189.2 91 2389 594 3263 259 4321 11 45
50/50 PEG-400 189.1 94 2355 615 3210 239 4177 13 3.9
25/75 PEG-400 1945 76 2438 656 3276 234 4258 0.8 2.6
0/100 PEG-400 1958 120 260.7 717 3144 143 4190 0.8 12

AR FEVIEA LR PEG-400 o
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