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Conversion fraction

DSA EW

0,1476 0,1438

0,8256 0,8259

0,2882 0,5731

0,018 0

0,0024 0

0,9752 0,8414

0,8209 0,7656

0,8 0,8

0,752 0,767



BATCH PROCESS





• Energy, water, and solvent savings

• Consecutive cycles will have different initial conditions



Liquor will spend more and more  time in the batch reactor. Undesirable
reactions like sugar degradation will occur to a greather degree

Liquor will concentate in sugars but also in inhibitor compounds, so they  
could cause enzymatic inhibition

The dynamic nature of this process make the re-use difficult to model 
and include in a simulation for mass integration.  



52,23 52,15
48,15 45,66 45,72

42,61

S1 S2 S3 S4 S5 S6

SR
 (%

)

Cycles

The recovery of solids (SR) decreases as the
number or cycles increases ( higher glucan
solubilization)

Cycles of liquor re-use

Enzymatic Hydrolysis (EH) occurs faster and in a 
greather extent. 
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These two opposing effects compensates and the glucose after enzymatic hydrolisis has similar concentration
among re-uses



Conversion fraction- RE-USE

#1 #2 #3 #4

0,1432 0,1997 0,2043 0,2306

0,8335 0,8443 0,8513 0,8650

0,5515 0,5742 0,5673 0,5569

0,028 0,0457 0,0643 0,0767

0 0,0076 0,0048 0,0058

0,8435 0,8575 0,8703 0,8798

0,795 0,8731 0,9086 0,9037

0,8 0,8 0,8 0,8

0,823 0,832 0,907 0,938
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($/yr) Ratio Utilities Water Ethanol ($/yr) Ratio

1:10 1.005.510 1 1.304.028 945.212 0 2.249.240 1

1:20 1.078.280 1,07 2.552.854 1.089.792 0 3.642.646 1,62

1:30 1.138.770 1,13 3.803.263 1.234.768 0 5.038.031 2,24

DSA

Facilities, Equipment Operating Costs ($/yr) Total Operating cost

($/yr) Ratio Utilities Water Ethanol ($/yr) Ratio

1:10 1.003.030 1,00 1.910.858 846.668 200.276 2.957.802 1,00

1:20 1.083.600 1,08 3.749.249 951.548 296.772 4.997.570 1,69

1:30 1.140.800 1,14 5.636.585 969.764 327.724 6.934.073 2,34

Operating Costs ($/yr) Total Operating costFacilities, Equipment

EW

($/yr) Ratio Utilities Water Ethanol ($/yr) Ratio

1:10 942.350 1,00 1.166.220   899.455       63.906         2.129.581     1,00

1:20 967.470 1,03 2.360.794   1.012.354   106.783       3.479.931     1,63

1:30 997.470 1,06 3.562.812   1.123.868   141.923       4.828.603     2,27

Operating Costs ($/yr) Total Operating cost

EWR

Facilities, Equipment
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