WO 2017/162923 PCT/F12017/050201

5

10

15

20

25

30

35

36

CLAIMS

1. A method for an enzymatic hydrolysis in
which plant based raw material is hydrolysed by means
of enzymes, wherein

- the plant based raw material (1) is fed to the
first enzymatic hydrolysis stage (2),

- the plant based raw material (1) 1is hydrolysed
in at least two enzymatic hydrolysis stages
(2,4),

- a liquid fraction (5a,5b) comprising carbohy-
drates 1s separated from a solid fraction
(6a, 6b) in a solid-liquid separation stage
(7a,7b) after each enzymatic hydrolysis stage
(2,4), and

- the solid fraction (6a) 1is supplied to the next
enzymatic hydrolysis stage (4) in which the sol-
id fraction is treated, and the solid fraction
(6b) 1is recovered after the last solid-liquid
separation stage (7b).

2. The method according to claim 1, wherein
the residence time of the first enzymatic hydrolysis
stage (2) is 2 - 48 hours.

3. The method according to claim 1 or 2,
wherein consistency of the plant based raw material
(1) is 4 - 40 % 1in the first enzymatic hydrolysis
stage (2).

4. The method according to any one of claims 1
to 3, wherein the residence time of the second or any
later enzymatic hydrolysis stage (4) is 6 - 72 hours.

5. The method according to any one of claims 1
to 4, wherein consistency of the solid fraction (6a) is
10 - 40 % in the second or any later enzymatic hydrol-
ysis stage (4).

6. The method according to any one of claims 1

to 5, wherein the method comprises at least one mixing
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stage (11,12) in connection with the enzymatic hydrol-
ysis stage (2,4).

7. The method according to any one of claims 1
to 6, wherein the plant based raw material (1) or solid
fraction (6a) is diluted with liquid before the enzy-
matic hydrolysis.

8. The method according to any one of claims 1
to 7, wherein the ligquid fraction (5a,5b) is separated
from the solid fraction (6a,6b) by means of filtra-
tion, centrifugal treatment or their combinations.

9. The method according to any one of claims 1
to 8, wherein the liquid fraction (5a,5b) is recovered
after each solid-liquid separation stage (7a,7b).

10. The method according to any one of claims
1 to 9, wherein the plant based raw material (1) or
solid fraction (ca) is fed to the enzymatic hydrolysis
stage (2,4) step by step or gradually.

11. The method according to any one of claims
1 to 10, wherein the enzyme is added in the second or
any later enzymatic hydrolysis stage (4).

12. The method according to any one of claims
1 to 11, wherein the second or any later enzymatic hy-
drolysis stage (4) 1is carried out without an enzyme
addition.

13. The method according to any one of claims
1 to 12, wherein lignin (14) is separated in a lignin
separation stage (13) from the solid fraction (6b) af-
ter the last solid-liquid separation stage (7b).

14. The method according to any one of claims
1 to 13, wherein the plant based raw material (1) is
wood based material or a mixture comprising wood based
material.

15. An apparatus for an enzymatic hydrolysis
in which plant based raw material is hydrolysed by

means of enzymes, wherein the apparatus comprises
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- at least two enzymatic hydrolysis stages (2,4) in
which the plant based raw material (1) is hydro-
lyzed,

- at least one feeding device for feeding the plant
based raw material (1) to at least the first en-
zymatic hydrolysis stage (2), and

- at least two solid-liquid separation stages
(7a,7b) in which a 1liguid fraction (5a,5b) is
separated from a solid fraction (6a,6b) after
each enzymatic hydrolysis stage (2,4), and

- the enzymatic hydrolysis stage (4) after the
first enzymatic hydrolysis stage (2) is arranged
to treat the solid fraction (6a) separated in the
solid-liquid separation stage (7a).

16. The apparatus according to claim 15,
wherein the apparatus comprises at least one solid-
liquid separation device.

17. The apparatus according to claim 15 or 16,
wherein the solid-liquid separation device is selected
from the group consisting of filtration device, vacuum
filtration device, press filter, belt press, centrifu-
gal device and their combinations.

18. The apparatus according to any one of
claims 15 to 17, wherein the apparatus comprises means
for supplying the solid fraction (6a) to the next en-
zymatic hydrolysis stage (4).

19. The apparatus according to any one of
claims 15 to 18, wherein the apparatus comprises means
for recovering the solid fraction (6b) after the last
solid-liquid separation stage (7b).

20. The apparatus according to any one of
claims 15 to 19, wherein the apparatus comprises means
for recovering the liquid fraction (ba,5b) after each

solid-liquid separation stage (7a,7b).
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21. A liquid fraction (5a,5b) comprising car-
bohydrates which has been formed by the method according
to any one of claims 1 to 14.

22. A solid fraction (6b) comprising lignin
which has been formed by the method according to any one
of claims 1 to 14.

23. A Use of the liquid fraction (5a,5b) ob-
tainable by the method according to any one of claims 1
to 14, wherein the liquid fraction is used as a source
material in a fermentation, hydrolysis, chemical treat-
ment, catalytic treatment, polymerization process, de-
polymerization process, degradation process, enzymatic
treatment, manufacture of binder, manufacture of feed,
manufacture of food or other suitable process or their
combinations.

24. A Use of the solid fraction (6b) obtainable
by the method according to any one of claims 1 to 14,
wherein the solid fraction is used as a source material
in a hydrolysis, polymerization process, depolymeriza-
tion process, degradation process, chemical treatment,
manufacture of a composite material, lignin composite,
activated carbon, carbon fiber, binder material, poly-
mers, resins, phenolic component, dispersion agent or
absorbent material, manufacture of feed, manufacture
of food, combustion process or other suitable process

or their combinations.



