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Lignin Modified Polyurethane Foam Material
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ABSTRACT: Refined lignin is prepared from industrial alkali lignin obtained from papermaking black liquor, the influ-
ence of NaOH solution concentration and H,SO,4 concentration on the extraction rate of refined lignin is explored, and the
foam density and compressive strength of refined lignin-based polyurethane foam materials are explored. Tensile strength
improves the extraction rate of refined lignin, refined lignin improves the mechanical properties of polyurethane foam
materials, enhances the utilization rate of lignin, reduces the production cost of polyurethane foam materials, and expands
the scope of use. Refined lignin is obtained through alkali-dissolving acid precipitation, liquid-liquid extraction and ultra-
filtration membrane filtration treatment process, and the refined lignin-based polyurethane foam material is synthesized by
the prepolymer method. When the concentration of NaOH solution is 2.5 mol/L, the extraction rate is the highest; the
concentration of H,SO,4 has no obvious effect on the extraction rate; the addition of refined lignin increases the foam den-
sity and improves the compressive and tensile strength. When the mass fraction of refined lignin is 10%, the mass of di-
butyltin dilaurate is 0.24 g, and the mass of triethanolamine is 0.04 g, the performance of the refined lignin-based polyu-
rethane foam material is optimal.
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Fig.1 Preparation flow chart of lignin modified
polyurethane foam material
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Fig.2 Foaming process of polyurethane foam material
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Fig.3 Effect of NaOH solution concentration on the
extraction rate of refined lignin
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Fig.4 Influence of H,SO, concentration and volume fraction
on extraction rate of refined lignin
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Tab.1 Orthogonal test results

SN
Frs PSR E /kPa
KA S5 2R ik K % TR T AR /g S OB TR g
1 5 0.20 0.04 202.5
2 5 0.24 0.06 210.7
3 5 0.28 0.08 218.7
4 10 0.20 0.08 2253
5 10 0.24 0.04 232.4
6 10 0.28 0.06 240.6
7 15 0.20 0.06 208.7
8 15 0.24 0.08 2143
9 15 0.28 0.04 220.8
Tab.2 Test for homogeneity of variance
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Tab.3 Single-factor analysis of variance/the effect of refined lignin addition on tensile strength
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Fig.6 Effect of refined lignin addition on foam density
of polyurethane foam material

24 RBHAREXMBRER MBI IELERS
g0

JE 45 EAR P GB8813—2008 Al T ¥ vk ¥ K} 1
gEtERE R E ) W E .

il A 2 TS 0 X SR I & UM R 4 ik
M2 LI 7, FREEL TORS HR BT R IS A 0%3 2
15%F0, SR 24 Mg A& 1M B 4 08 B2 i A8 4k . BE A RS
ORI B3N, 3R R AR ) R 4 i
PR e 8 R 5 DN B R RS AR R T
o 10%0T, R R AL TR A9 R AR 50 B e K YT A
BOR L 10%0, R 0 R 46 58 B P LR A, X2 A
AR TR BEH R B ORI WIS, U i R a1
K2 A PR L TR a3 K, B IR ) R 4 it
FET R

270

260 -

250

240 -

230

JE4E58 B /kPa

220

210

200

7 RS A BT 3R A i o) SR e AL
4 5L 4 5 W)
Fig.7 Effect of refined lignin addition on compressive
strength of polyurethane foam material
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