




























































CLAIMS: 

1. A method for producing a glucose-rich sugar stream from activated cellulose, the method 

comprising subjecting activated cellulose to enzymatic hydrolysis with one or more cellulase 

enzymes, a surfactant and polyaspartic acid to produce the glucose-rich sugar stream. 

2. The method of claim 1, wherein the one or more cellulase enzymes are selected to 

hydrolyse 1,4-beta-D-glycosidic linkages into monosaccharides. 

3. The method of claim 1, wherein the polyaspartic acid has a molecular weight between 

500 and 10,000. 

4. The method of claim 1, wherein the polyaspartic acid is present at a loading of less than 

2% of the weight of the cellulose content of the activated cellulose. 

5. The method of claim 1, wherein the surfactant is a non-ionic surfactant. 

6. The method of claim 1, wherein the one or more cellulase enzymes form a ternary 

complex with the surfactant and the polyaspartic acid. 

7. The method of claim 1, wherein the one or more cellulase enzymes are present at a loading 

of 0.1 to 5 mg enzyme protein per g glucan. 

8. The method of claim 7, wherein the one or more cellulase enzymes are present at 2 to 60 

FPU/g glucan. 

9. The method of claim 1, comprising subjecting the activated cellulose to enzymatic 

hydrolysis for between 24 and 144 hours. 
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10. 	The method of claim 1, further comprising subjecting the glucose-rich sugar stream to an 

enzyme removal treatment and obtaining a glucose-rich and enzyme poor sugar stream and an 

enzyme recycle stream, recycling the enzyme recycle stream to the enzymatic hydrolysis. 

11. 	The method of claim 10, wherein subsequent to introducing the enzyme recycle stream to 

the enzymatic hydrolysis, the method produces a yield of glucose that is greater than about 70%. 

12. 	The method of claim 10, wherein the enzyme removal treatment comprises: 

(a) contacting the glucose-rich sugar stream with cellulose and obtaining cellulose with 

enzymes absorbed thereon; and, 

(b) subjecting the glucose-rich sugar stream to a cellulose removal step to obtain the 

glucose-rich and enzyme poor sugar stream which has a reduced level of cellulose and 

the enzyme recycle stream which has the cellulose with the enzymes absorbed thereon. 

13. 	The method of claim 1, wherein the glucose-rich sugar stream comprises greater than 

about 12% glucose. 

14. 	The method of claim 1, wherein the yield of glucose is greater than about 70%. 

15. 	The method of claim 4, wherein the polyaspartic acid is present at a loading of less than 

0.1% of the weight of the cellulose content of the activated cellulose. 

16. 	The method of claim 1, comprising subjecting the activated cellulose to enzymatic 

hydrolysis for less than 48 hours. 

17. 	The method of claim 11, wherein the method produces a yield of glucose that is greater 

than about 90%. 

18. 	The method of claim 13, wherein the glucose-rich sugar stream comprises greater than 

16% glucose. 
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19. 	The method of claim 14, wherein the yield of glucose is greater than about 90%. 

	

20. 	A method for producing a glucose-rich sugar stream, the method comprising: 

(a) providing activated cellulose comprising a mix of cellulose II, hydrated cellulose II 

and alkali-cellulose IV; 

(b) subjecting the activated cellulose to enzymatic hydrolysis with one or more cellulase 

enzymes, a surfactant and polyaspartic acid to produce the glucose-rich sugar stream. 

	

21. 	The method of claim 20, wherein the activated cellulose is produced by a two-step method 

for activating a cellulosic feedstock comprising: 

(a) subjecting the feedstock to a first activation step wherein the feedstock is treated at a 

temperature greater than 190°C and a pressure greater than 200 psig to produce a first 

activated cellulose stream comprising cellulose II and insoluble solids; and 

(b) subjecting the first activated cellulose stream to a second activation step wherein the 

first activated cellulose stream is treated with an alkali at a lower temperature than the 

first activation step to produce a second activated cellulose stream comprising cellulose 

IV. 

	

22. 	The method of claim 20, further comprising subjecting the glucose-rich sugar stream to 

an enzyme removal treatment and obtaining a glucose-rich and enzyme poor sugar stream and an 

enzyme recycle stream. 

	

23. 	The method of claim 20, wherein the glucose-rich sugar stream comprises greater than 

about 12% glucose. 

	

24. 	The method of claim 20, wherein the yield of glucose is greater than about 70%. 

	

25. 	The method of claim 23, wherein the glucose-rich sugar stream comprises greater than 

about 16% glucose. 

	

26. 	The method of claim 24, wherein the yield of glucose is greater than about 90%. 
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