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Ammonium carbamate from diethanolamine for green foaming of polyurethanes
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Abstract: Diethanol ammonium carbamate (DEAC) was prepared by reaction of diethanolamine (DEA) with

carbon dioxide. DEAC has onset decomposition temperature round 54°C. Addition of DEAC as reactive blowing

agent into common rigid polyurethane foaming formulation gave foams with densities in the range of 90 to 150

kg'm~ and compressive strengths in the range of 0.02 to 1.65 MPa. DEA can be used as CO, absorbents in

coal-burn power generation plant to reduce greenhouse gas emission. DEAC can be obtained as byproduct from

coal-burn power station with low cost. This novel approach is environmentally friendly, cost effective and

promising to open up a new platform for green foaming of polyurethanes.
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Fig.1 Process for preparation of rigid polyurethane foams using CO, from DEAC
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Fig.5 SEM images of PU foams with various PE 430/DEAC mass ratios

Table 1 Performance of PU foams with various PE430/DEAC mass ratios

Sample PE 430/DEAC xcoy 1% »%lkgm™ g /pm o*/MPa E°/MPa

PUF 9-1 91 0.64 150420 250467 1.65+0.14 32.8842.19
PUF8-2 8/2 1.16 130410 310+67 0.95+0.06 18.6742.67
PUF7-3 13 1.60 110420 672171 0.20+0.08 7.99+0.73
PUF 6-4 6/4 197 10010 906+233 0.08+0.01 2.00+0.19
PUF 5-5 5/5 2.29 9010 1016227 0.0240.01 1.0240.12

(@) Xco, denotes latent CO, content in formulation, estimated from mass fraction of DEAC in formulation.

@ p, duyg, 0 and E represent density, average diameter of pores, compressive stress and compressive modulus, respectively.
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Table 2 Performance of PU foams with various

PE430/DEA ratios
Sample o/MPa E/MPa plkg-m™
PE430/DEA=9:0.85 0.89+0.13 16.98+2.13 13015
PE430/DEA=8:1.70 1.4240.09  20.14£1.32 14710
PE430/DEA=7:2.55 2.39+0.10  34.67+3.11 225+18
PE430/DEA=6:3.40 2.59+0.11 35.3%1.17 262+12
PE430/DEA=5:4.25 1.09+0.17 17.64+1.22 297+23
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