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Flexible Polyurethane Foams Containing Saccharides
in the Molecular Chain

Ken KOBASHIGAWA and Hyoe HATAKEYAMA

Flexible polyurethane (PU) foams containing saccharides were prepared from
the molasses-polyol, which was a solution of molasses in polyethylene glycol, by
polymerization  with  polypropylene  glycol, tolylene  diisocyanate  and
diphenylmethane diisocyanate. Thermal and mechanical properties of PU's were
studied by thermogravimetry, differential scanning calorimetry and tensile tests. The
thermal decomposition temperatures of PU's decreased slightly with increasing
molasses content of PU's, suggesting that relatively therrnally unstable saccharide
components in PU molecular chains reduce the thermal stability of PU's. The glass
transition temperatures of PU's increased with increasing molasses content in PU's.
Furthermore, the tensile strength and the 25% hardness of PU's increased with
increasing molasses content in PU's. These results suggest that saccharide
components from molasses act as hard segments in PU molecules.

1 8

B, EREEOBEY A 7 VSRS Wb [ BERIBOR R & 2o TV AEET 5
AF v 7 BB TORERIEE o TV b, TORELRRT 2 HEN—DELT, 7
S AFy ZIESEEE NS S A V) RASHREEDOHAZES ICL hiThhTnd, Z
DL SRR TS ATy 73, Tr T EORRESF R A OERETFIC7TV Y F
LB TROMEYC & ) ESRENABITF 2 EDHEH, MZIC DV TEIABENTICHR
= | T A ARSI L AT, HEICOWTIIBMELER T A MEOES L OREEN
FEFEI N TV 5,

B, B4 IKBRITh AR 7= SO HIC & T M A KEBEO UCHICE B
L. SRS ER)F—IVHICERESE, COBBREAVITHA—FPERESIEHIEICIY K
ULy U RTRL, FOEFEIIOVWTIHR L TE ., FORER. BoNs K7L I Vi
EN-BRUNFEE R HFDL, SOICEFRELET LI LML PSRN TEZNT,

x@WhoECALFY /ey y— ok x [GHB{EFER

— 243 —



fEHTRREVRALE W215 1997

AHFETIE, BUEER OB TH AEE L FFE LT, BEICHRT 28852 5T+
\HARAATCERER ) T LI 7 4+ — L RFABL . FOBRE IOV TRE #1T o 770

2 FEER
2. 1.3
PRI ARV 72, B -3 —TEREFROROFE TFL > 7)) a— )L
(F53F8200. PEG) &R 70EL »27) a—)v (BY5FE3,000. PPG) A L7
1V T A= b LTEEHREMFH L VEE SN L P4V TR—b (TDD) &
VY722 RAFT 74T 5= MDI) AWz, F8EEIIHEEL= S —dHRO
2) a— Y RFEEEA, A BRI EETE@OBEO 4+ 7 FVEBEE—. T I SR
MFMETEROBDONR Y Z AF VI IF L M) T3 v R,

22K LY 7 4 — ADOFRL

FERIIPEG200IIREEM S, B UDHE, BUKDMBAATVEER ) -V (MP) %FRER
L7z 185 NLMP O ZKEERAM 13IIS K 1557 1o TRdz, R 7Ly L OFRTIE, —F
EDMP%PPG3,000FIfNZ . £ I~FEaH). SR U7 I AR, BIgkle L TOBRDOKE R
mL. EEEEEITo7, £\, TDIEMDI*EBDOEETRA LAV 72— b EIZ,
EHHEEAAT, BETHILICLI VKBRS T4 — AR Bk, BONLEY YL
5 IR T L3, WHERERICHE L7,

2.3.4MRIRE

KT LY COBGHNE, £ A 3 —BEFLEDSC20CHH WTUREEEHERE (DSC)
ATV S AR, A I—BEFTHTGDTA2Z0% AW TRERHIE (TG) 1LLh#5
HEFIAIREE R USRI 2 kD7, FNENORIETIE, 5 mgDEFE % SREB D,
ERFE TH, FIREE10C/ minD§FTIT o 72

KIZ, BY T LY ONFEEREG. Bt — T TAGS-DE WIS K 630112# U
TG IiReABR R VIS K 6401 1ZHE L T25%IE S RER 21T o 720 FIRABRTIE, KRB 25\
1 5ORARIITHIRE . £ %2 300mm/min DFRECEFE THBRAD Z 12X 0, 5I5RGRBE. MkMT
(R 2ROz, T2, #9140 X140 X50mm 2] 1) B o 72508 & S00mm/min DREREE T, —H.
[FED75% L THRMEL 7%, BEHI25%F THMEL. FORDME L D 25%IEE %K1,

72, JISK 64021230 XK I L ¥ ¥ 7 4 — AD25mmiE TOHE VD KD 7o

3AEREEE

1 IHEBREFOKER) T LY 7+ — LOREERB B (DSCHIK) 27T, Fh
THUDODSCHIFRE ) . H T REBIIEDN—A T L OLEEIFRD LNy BT REREE
0 IR &9 1Z8EIC X D sked 7z,

— 244 —



DTS AE T ARER) VLY v T 4 — A

V Tg

BT e - e

Y
-~
~
-~

——— Endo
« /
N
o
R
Z
0

Temperature / °C

Fig. 1. DSC curves of polyurethane (PU) with various molasses-polyol
(MP) contents.
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Fig. 2. Change of glass transition temperature (Tg) plotted
against MP content in polyol for PU's.
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Fig. 3. TG and DTG curves of PU with various MP contents.
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Fig. 4. Change of thermal decomposition temparature (Td)
and starting temperature of thermal decomposition (Tdi)
plotted against MP content in polyol for PU's.
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Fig. 5. Change of tensile strength (o) and elongation (g)
plotted against MP content in polyol for PU's.
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Fig. 6. Change of 25% hardness plotted against MP
content in polyol for PU's.
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Fg. 7. Change of number of cells per 25mm plotied
againstMP contentin potyol for PU's.
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