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WHAT IS CLAIMED IS: 

 

1. A method for making a polyurethane foam comprising reacting, in one or 

more steps and in the presence of at least one foam-stabilizing surfactant and at least 5 

one catalyst for the reaction of an alcohol group with an isocyanate group, polyurethane-

forming reactants comprising one or more polyol(s) having a hydroxyl equivalent weight 

of at least 1000 grams per equivalent, at least one crosslinker, at least one 

polyisocyanate and water, wherein (I) the polyol(s) having a hydroxyl equivalent weight 

of at least 1000 constitute at least 55% by weight of the polyurethane-forming reactants, 10 

and (II) at least 20% by weight of said polyol(s) having a hydroxyl equivalent weight of 

at least 1000 is one or more random copolymer(s) formed by polymerizing a mixture of 

70 to 95% by weight propylene oxide and 5 to 30% by weight ethylene oxide onto an 

initiator compound, the random copolymer(s) having a nominal hydroxyl functionality of 

at least 5, a hydroxyl equivalent weight of at least 1500 g/equivalent, no more than 0.01 15 

milliequivalents per gram of terminal unsaturation, wherein the randomly polymerized 

propylene oxide and ethylene oxide constitute at least 80% of the total weight of the 

random copolymer and further wherein at least 70% of the hydroxyl groups of the 

random copolymer(s) are secondary hydroxyls. 

 20 

2. The method of claim 1 wherein the random copolymer has a nominal 

hydroxyl functionality of 6 to 8. 

 

3. The method of claim 1 or 2 wherein the initiator compound is sorbitol. 

 25 

4. The method of any preceding claim wherein the random copolymer has a 

hydroxyl equivalent weight of 1500 to 2300 g/equivalent. 

 

5. The method of any preceding claim wherein the random copolymer 

contains no more than 0.007 milliequivalents per gram of terminal unsaturation. 30 
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6. The method of any preceding claim wherein the random copolymer 

contains internal blocks of homopolymerized propylene oxide formed by 

homopolymerizing in one or more steps 1 to 4 moles of propylene oxide per hydroxyl 

equivalent of the initiator prior to performing the random polymerization. 5 

 

7. The method of any preceding claim wherein the random copolymer 

constitutes at least 30% by weight of said polyol(s) having a hydroxyl equivalent weight 

of at least 1000. 

 10 

8. The method of any preceding claim wherein the random copolymer 

constitutes 40 to 95% by weight of said polyol(s) having a hydroxyl equivalent weight of 

at least 1000. 

 

9. The method of any preceding claim wherein the foam density is 24 to 60 15 

kg/m3. 

 

10. The method of any preceding claim wherein the polyol(s) having a 

hydroxyl equivalent weight of at least 1000 include at least one of: a) a polymer of 

ethylene oxide or a mixture of at least 50% by weight ethylene oxide and up to 50% by 20 

weight 1,2-propylene oxide and b) a polymer of at least 70% by weight 1,2-propylene 

oxide and up to 30% by weight ethylene oxide, in which at least 50% of the hydroxyl 

groups are primary.   

 

11. The method of any preceding claim wherein the foam has a hard segment 25 

content of 30 to 40% by weight. 

 

12. A polyurethane foam made in accordance with any of claims 1-11. 

 

13. A random copolymer formed by polymerizing a mixture of 70 to 95% by 30 

weight propylene oxide and 5 to 30% by weight ethylene oxide onto an initiator 

compound, the random copolymer having a nominal hydroxyl functionality of at least 5, 

a hydroxyl equivalent weight of at least 1500 grams per equivalent and no more than 

0.01 meq/g of terminal unsaturation, wherein the randomly polymerized propylene oxide 
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and ethylene oxide constitute at least 80% of the total weight of the random copolymer 

and further wherein at least 70% of the hydroxyl groups of the random copolymer(s) are 

secondary hydroxyls. 

 

 14. The random copolymer of claim 1 which has a nominal hydroxyl 5 

functionality of 6 to 8. 

 

15. The random copolymer of claim 13 or 14 wherein the initiator compound 

is sorbitol. 

 10 

16. The random copolymer of any of claims 13-15 which has a hydroxyl 

equivalent weight of 1500 to 2300 g/equivalent. 

 

17. The random copolymer of any of claims 13-16 which contains no more 

than 0.007 milliequivalents per gram of terminal unsaturation. 15 

 

18. The random copolymer of any of claims 13-17 which contains internal 

blocks of homopolymerized propylene oxide formed by homopolymerizing in one or more 

steps 1 to 4 moles of propylene oxide per hydroxyl equivalent of the initiator prior to 

performing the random polymerization. 20 

 

19. A process for producing the random copolymer of any of claims 13-18, 

comprising establishing steady-state polymerization conditions in a continuous reactor, 

continuously feeding to the continuous reactor under reaction conditions an initiator 

compound having at least 5 hydroxyl groups or a mixture of initiator compounds 25 

including at least one initiator having at least 5 hydroxyl groups, a double metal cyanide 

catalyst complex and a mixture of 70 to 95% by weight propylene oxide and 

correspondingly 5 to 30% by weight ethylene oxide and continuously withdrawing the 

random copolymer from the continuous reactor, while maintaining said steady-state 

polymerization conditions in the continuous reactor.  30 
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