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(54) DEVICE FOR CONTINUOUSLY PRODUCING SUGAR BY HYDROLYZATION USING 
LIGNOCELLULOSIC RAW MATERIAL

(57) The present utility model provides a device for
continuously producing sugar by hydrolyzation using a
lignocellulosic raw material. The device comprises: an
acid solution output unit, a raw material mixing unit, a
feeding unit, a main reaction unit, and a discharging unit.
The device is a genuine continuous hydrolyzation sug-
ar-producing device, which can achieve continuous feed-
ing, continuous reaction, and continuous discharging in
terms of time, and can effectively reduce labor intensity,
increase production efficiency, and increase sugar yields
and sugar concentrations.
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Description

TECHNICAL FIELD

[0001] The present utility model relates to a device for
continuously producing sugar by hydrolyzation using
lignocellulosic raw materials, which belongs to the tech-
nical field of hemicellulose and/or cellulose hydrolysis
and sugar production.

BACKGROUND

[0002] Plant straw, cottonseed hulls, bagasse, and
straws and hard outer shells of other plants are com-
posed of hemicellulose, cellulose and lignin, wherein the
hemicellulose and cellulose contain a large amount of
polysaccharides and oligosaccharides or monosaccha-
rides are obtained by hydrolyzing the above raw materi-
als, and the reaction formula is as follows:

Hemicellulose hydrolysis: polypentoses → oligopen-
toses or pentose

Cellulose hydrolysis: polyhexoses → hexose

[0003] At present, domestically or internationally, the
process of producing sugar from lignocellulosic raw ma-
terials is usually carried out by dilute acid hydrolysis. The
corn cob is usually used as a raw material for sugar pro-
duction. The first-generation acid hydrolysis reactor is a
fixed bed reactor. The corncob is mixed with the acid
solution in a certain ratio, and then sent to the reactor for
cooking and hydrolysis. With a simple structure, the re-
actor has the disadvantage that the generated product
cannot be separated timely, which thereby leads to fur-
ther degradation. The second-generation acid hydrolysis
reactor is a percolation reactor, which continuously
sprays the acid solution into the corncob layer in the re-
actor during production, and the acid solution passes
through the corncob layer and is fully contacted with the
corncob for the hydrolysis reaction. Such a reactor has
high hydrolysis efficiency and can effectively shorten the
residence time of the sugar liquid in the reactor.
[0004] The first-generation and second-generation ac-
id hydrolysis devices are both batch reactors, which have
high labor intensity, low production efficiency, large area
coverage and serious pollution. In addition, for existing
reactor, due to the problems of acid solution only attach-
ing to the surface of the materials, heterogeneous mixing
of the material and the acid solution, and heterogeneous
heating of water vapor, leading to the decomposition of
the hydrolyzed sugar, more by-products, small yield of
sugar, and low sugar concentration, the application of
lignocellulosic raw materials in energy and chemical in-
dustries is negatively impacted.
[0005] Therefore, the study on a device for continuous-
ly producing sugar by hydrolyzation using a lignocellu-
losic raw material has a positive significance for solving

the abovementioned technical problems in the prior art.

SUMMARY

[0006] The present utility model has been presented
in view of the abovementioned problems. The utility mod-
el provides a device for continuously producing sugar by
hydrolyzation using lignocellulosic raw materials, which
at least solves the problems of large labor intensity and
low production efficiency, sugar yield and sugar concen-
tration, etc. caused by discontinuous reaction of the ex-
isting reactor, and can effectively improve labor produc-
tivity, reduce labor intensity, size of equipments and pol-
lution, increase the sugar yield and sugar concentration,
as well as utilize the heat of a circulating acid solution.
[0007] According to an aspect of the present utility
model, provided is a device for continuously producing
sugar by hydrolyzation using lignocellulosic raw material,
the device comprising: an acid solution output unit for
respectively outputting a first acid solution and a second
acid solution; a raw material mixing unit connected to the
acid solution output unit, for mixing the raw material with
the first acid solution to form a mixture and continuously
conveying the mixture; a feeding unit connected to the
raw material mixing unit, for receiving the mixture, com-
pressing the mixture and conveying the mixture outward;
a main reaction unit connected to the feeding unit and
the acid solution output unit, for receiving the mixture and
the second acid solution respectively, and sufficiently stir-
ring and mixing the mixture with the second acid solution
under a pressure higher than a normal pressure to cause
them to react; and a discharging unit connected to the
main reaction unit, for performing solid-liquid separation
of a resultant obtained from the reaction and outputting
the product.
[0008] The continuous hydrolysis sugar-producing de-
vice is a continuous hydrolysis reaction device in a real
sense, and achieves continuous feeding, continuous re-
action, continuous discharging in terms of time, which
reduces labor intensity and improves production efficien-
cy. The device of the present utility model can not only
hydrolyze hemicellulose, but also hydrolyze cellulose by
adjusting the reaction conditions, for example, by in-
creasing the reaction temperature, etc. The hydrolysis
reaction occurs only in the main reaction unit, which re-
duces the formation of by-products, and the sugar ob-
tained from the reaction can be discharged timely, there-
by improving sugar yield and sugar concentration.
[0009] According to a preferred embodiment of the
present utility model, the raw material mixing unit may
comprise a screw mixer for uniformly mixing the raw ma-
terial with the first acid solution with spiral agitation to
form the mixture, and providing a continuous feed of the
mixture to the feeding unit.
[0010] The lignocellulosic raw material needs to be hy-
drolyzed in an acidic environment. When the ratio of the
acid solution to the solid raw material is not too large, the
liquid cannot completely immerse the solid raw material,
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and the solid-liquid mixture needs to be uniformly mixed
to avoid negatively impacting the hydrolysis effect. The
use of the screw mixer allows the raw material to be uni-
formly mixed well with the acid solution to ensure a
smooth subsequent hydrolysis reaction.
[0011] According to a preferred embodiment of the
present utility model, the feeding unit may comprise a
screw feeder with compression function for compressing
the mixture and conveying the mixture to the main reac-
tion unit.
[0012] According to a preferred embodiment of the
present utility model, the screw feeder may comprise a
compression section, of which the inner diameter and
the screw pitch become smaller and smaller along a feed-
ing direction.
[0013] According to a preferred embodiment of the
present utility model, the screw feeder may further com-
prise a plug section being located after the compression
section and with its inner diameter and screw pitch un-
changed.
[0014] The hydrolysis reaction in the main reaction unit
is carried out under a pressure higher than the normal
pressure. The screw feeder of the feeding unit can ensure
that the material in the main reaction unit will not go back
into the feeding unit, and can maintain the pressure stable
in the main reaction unit, thus ensure that the hydrolysis
reaction in the main reaction unit is carried out under a
stable pressure. In addition, by using the screw feeder,
continuous and stable feeding can be provided without
clogging.
[0015] According to a preferred embodiment of the
present utility model, the feeding unit may further com-
prise a first tapered discharging tube connected to the
raw material mixing unit and the screw feeder respec-
tively, for receiving the mixture from the raw material mix-
ing unit and conveying the mixture to the screw feeder.
[0016] In the feeding unit, the use of the first tapered
discharging tube for receiving and transporting the mix-
ture can ensure that the mixture enters the screw feeder
smoothly, thereby avoiding clogging or poor delivery re-
sulted from poor fluidity of the uniformly mixed mixture
output from the raw material mixing unit.
[0017] According to a preferred embodiment of the
present utility model, the main reaction unit may comprise
a screw reactor, which is of a plug flow type and with no
compression function.
[0018] The mixture undergoes the hydrolysis reaction
in the screw reactor of the main reaction unit. When the
screw reactor is set to be of a plug flow, the reaction is
complete and the reaction efficiency can be improved,
so that the solid-liquid mixing ratio of the mixture in the
reactor is consistent in any reaction stage, and the effi-
ciency of the hydrolysis reaction can be increased.
[0019] According to a preferred embodiment of the
present utility model, the main reaction unit may further
comprise a second tapered discharging tube connected
to the feeding unit for receiving the mixture, and on top
of the second tapered discharging tube is further provid-

ed an acid solution adding means connected to the acid
solution output unit for adding the second acid solution.
[0020] In the main reaction unit, the use of the second
tapered discharging tube for receiving and transporting
the mixture can ensure that the mixture enters the screw
reactor smoothly, thereby avoiding clogging or poor de-
livery resulted from poor fluidity of the solid-liquid mixture
output from the feeding unit. The acid solution adding
means arranged at the top of the second tapered dis-
charging tube further supplements the acid solution as
required for the reaction to achieve a set solid-liquid ratio,
so that the hydrolysis reaction can be efficiently conduct-
ed.
[0021] According to a preferred embodiment of the
present utility model, the acid solution adding means can
add a second acid solution by spraying. The use of the
spraying manner can more evenly spray the second acid
solution to the mixture from the feeding unit and also
facilitate uniformly mixing of the second acid solution and
the mixture.
[0022] According to a preferred embodiment of the
present utility model, the main reaction unit may further
comprise a vapor inlet for receiving high-temperature va-
por. The vapor input can maintain the reaction tempera-
ture of the main reaction unit in a suitable range, and
avoid a decrease in the reaction rate caused by the tem-
perature drop.
[0023] According to a preferred embodiment of the
present utility model, the main reaction unit may further
comprise a vent valve to discharge non-condensable gas
generated during the reaction. In this way, it is ensured
that the pressure in the main reaction unit is within a
suitable range, thereby allowing the hydrolysis reaction
to proceed stably.
[0024] According to a preferred embodiment of the
present utility model, the discharging unit may comprise
a screw discharger with a compression function for con-
ducting extruding filtration and solid-liquid separation of
the product.
[0025] According to a preferred embodiment of the
present utility model, the screw discharger comprises a
compression section, of which the inner diameter and
the screw pitch become smaller and smaller along a dis-
charging direction.
[0026] According to a preferred embodiment of the
present utility model, the screw discharger further com-
prises a plug section being located after the compression
section and with its inner diameter and screw pitch un-
changed.
[0027] According to a preferred embodiment of the
present utility model, provided is a screen mesh at the
wall of the screw discharger, and the screw discharger
discharges liquid through the screen mesh and has a
solid discharging port at the end for discharging the solid.
[0028] The screw discharger of the discharging unit
can ensure that the spraying would not happen during
the process of outputting the product, and can maintain
the pressure stable in the main reaction unit; in addition,
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it can provide continuous and stable discharge without
clogging.
[0029] According to a preferred embodiment of the
present utility model, the first acid solution may have a
temperature of 40°C to 95°C, and the second acid solu-
tion may have a temperature of 110°C to 200°C.
[0030] Any acid concentration capable of achieving hy-
drolysis of lignocellulose is suitable for use in the present
utility model. According to a preferred embodiment, the
first acid solution and/or the second acid solution may
have an acid concentration of 0.1% to 10% by weight.
[0031] According to a preferred embodiment of the
present utility model, the temperature and pressure of
the main reaction unit 40 can be adjusted and set by, for
example, adjusting the temperature and pressure of the
feeding, and controlling the vent valve, etc., and the main
reaction unit can be set to have a temperature of 100°C
to 200°C and a pressure of 0.1 MPa to 1.8 MPa, prefer-
ably the temperature of 100°C to 160°C and the pressure
of 0.1 MPa to 0.8 MPa.
[0032] According to a preferred embodiment of the
present utility model, the temperature and pressure with-
in the raw material mixing unit 20 and the feeding unit 30
can be adjusted and set by, for example, adjusting the
temperature and pressure of the feeding, and the raw
material mixing unit can be set to have a temperature of
40°C to 90°C and a normal pressure; the feeding unit
can be set to have a temperature of 40°C to 90°C.
[0033] According to a preferred embodiment of the
present utility model, the first acid solution and/or the
second acid solution may be a circulating acid solution.
[0034] The above solutions of the present utility model
realize continuous feeding, continuous reaction and con-
tinuous discharging in terms of time, which can effectively
improve labor productivity, reduce labor intensity, size of
equipments and pollution, and increase sugar yield and
sugar concentration.

BRIEF DESCRIPTION OF THE DRAWINGS

[0035] The following drawings of the present utility
model are hereby incorporated as part of the utility model
for the understanding of the utility model. The embodi-
ments and description of the utility model have been pre-
sented in the drawings in order to explain the principles
of the utility model.

FIG. 1 is a schematic view of a device for continu-
ously producing sugar by hydrolyzation using ligno-
cellulosic raw materials according to an embodiment
of the present utility model.

FIG. 2 is a schematic view of a device for continu-
ously producing sugar by hydrolyzation using ligno-
cellulosic raw materials according to another embod-
iment of the present utility model.

DETAILED DESCRIPTION

[0036] Specific embodiments of the present utility
model will be described below.
[0037] FIG. 1 schematically illustrates an embodiment
in accordance with the present utility model.
[0038] As shown in FIG. 1, it is a device for continuously
producing sugar by hydrolyzation using lignocellulosic
raw materials, comprising an acid solution output unit 1,
a raw material mixing unit 2, a feeding unit 3, a main
reaction unit 4, and a discharging unit 5.
[0039] The device can continuously produce sugar by
hydrolyzation with the following process.
[0040] The lignocellulosic raw material is uniformly
mixed with the first acid solution output from the acid
solution output unit 1 in a certain ratio to form a mixture
in the raw material mixing unit 2. The mixture is contin-
uously fed to a feeding unit 3 which compresses the mix-
ture and delivers the mixture outward. The mixture con-
tinuously and stably enters the main reaction unit 4, and
is mixed with the second acid solution output from the
acid solution output unit 1 at a pressure higher than the
normal pressure to reach a set solid-liquid ratio to cause
them to react with each other. The resultnt after comple-
tion of the reaction is continuously and stably conveyed
to the discharging unit 5, and it is subject to solid-liquid
separation in the discharging unit 5 to output a product.
The continuous feed, the continuous reaction and the
continuous discharging in terms of time which are
achieved in the embodiment are the continuous sugar
production by hydrolyzation in the real sense, which re-
duces the labor intensity and increases the production
efficiency. The hydrolysis reaction only occurs in the main
reaction unit 4, which reduces the production of by-prod-
ucts, and the sugar obtained from the reaction can be
discharged timely, thereby improving the sugar yield and
sugar concentration.
[0041] According to a preferred embodiment, the raw
material mixing unit 2 may comprise a screw mixer for
uniformly mixing the raw material and the first acid solu-
tion with spiral agitation to form a mixture and providing
a continuous feeding to the feeding unit 3. The use of the
screw mixer allows the raw material to be uniformly mixed
well with the acid solution to ensure a smooth subsequent
hydrolysis reaction.
[0042] According to a preferred embodiment, the feed-
ing unit 3 may comprise a screw feeder with a compres-
sion function. Preferably, the screw feeder comprises a
compression section, the inner diameter and the screw
pitch of the compression section being smaller and small-
er in the feeding direction, and more preferably the screw
feeder comprises a plug section being located after the
compression section and with the inner diameter and the
screw pitch unchanged. The screw feeder is used to com-
press the mixture and deliver the mixture to the main
reaction unit 4. The hydrolysis reaction in the main reac-
tion unit 4 is carried out under a pressure higher than the
normal pressure. The screw feeder of the feeding unit 3
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can ensure that the material in the main reaction unit 4
will not go back into the feeding unit 3 and maintain the
pressure stable in the main reaction unit 4, which ensures
the hydrolysis reaction in the main reaction unit 4 to be
carried out under a stable pressure. In addition, by using
the screw feeder, continuous and stable feeding can also
be provided without clogging.
[0043] According to a preferred embodiment, the feed-
ing unit 3 may further comprise a first tapered discharging
tube connected to the raw material mixing unit 2 and the
screw feeder respectively for receiving the mixture from
the raw material mixing unit 2 and conveying it to screw
feeder. The use of the first tapered discharging tube for
receiving and conveying the mixture in the feeding unit
3 can ensure that the mixture smoothly enters the screw
feeder, thereby avoiding clogging or poor delivery result-
ed from poor fluidity of the uniform mixture outputted from
the raw material mixing unit 2.
[0044] According to a preferred embodiment, the main
body reaction unit 4 may comprise a screw reactor, which
is of a plug flow type and with no compression function.
The mixture undergoes the hydrolysis reaction in the
screw reactor of the main reaction unit 4. When the screw
reactor is set to be of a plug flow, the reaction can be
complete and the reaction efficiency can be improved,
so that the solid-liquid mixing ratio of the mixture in the
reactor can be consistent in any reaction stage, and the
efficiency of the hydrolysis reaction is improved.
[0045] According to a preferred embodiment, the main
reaction unit 4 may further comprise a second tapered
discharging tube connected to the feeding unit 3 for re-
ceiving the mixture. On top of the second tapered dis-
charging tube is further provided an acid solution adding
means connected to the acid solution output unit 1 for
adding the second acid solution. The use of the second
tapered discharging tube for receiving and conveying the
mixture in the main reaction unit 4 can ensure that the
mixture smoothly enters the screw reactor, which avoids
clogging or poor delivery resulted from poor fluidity of the
solid-liquid mixture output from the feeding unit 3. The
acid solution adding means arranged at the top of the
second tapered discharging tube further supplements
the acid solution as required for the reaction to achieve
a set solid-liquid ratio, so that the hydrolysis reaction can
be efficiently conducted.
[0046] According to a preferred embodiment, the acid
solution adding means can add a second acid solution
by spraying. The use of the spraying manner can spray
the second acid solution more uniformly to the mixture
from the feeding unit 3 and also facilitate uniformly mixing
of the second acid solution and the mixture.
[0047] According to a preferred embodiment, the main
reaction unit 4 may further comprise a vapor input port
for receiving high-temperature vapor. This vapor input
can maintain the reaction temperature of the main reac-
tion unit 4 in an appropriate range, and avoid a decrease
in the reaction rate caused by the temperature drop.
[0048] According to a preferred embodiment, the main

reaction unit 4 may further comprise a vent valve to dis-
charge non-condensable gas generated during the reac-
tion. In this way, it is possible to ensure that the pressure
in the main reaction unit 4 is within a suitable range, there-
by allowing the hydrolysis reaction to proceed stably.
[0049] According to a preferred embodiment, the tem-
perature and pressure of the main reaction unit 4 can be
adjusted and set by, for example, adjusting the temper-
ature and pressure of the feeding, and controlling the
vent valve, etc. The main reaction unit 4 can be set to
have a temperature of 100°C to 200°C and a pressure
of 0.1 MPa to 1.8 MPa, preferably a temperature of 100°C
to 160°C and a pressure of 0.1 MPa to 0.8 MPa, more
preferably a temperature of 115°C to 125°C and a pres-
sure of 0.15 MPa to 0.25 MPa, and most preferably a
temperature of 120°C and a pressure of 0.2 MPa.
[0050] According to a preferred embodiment, the dis-
charging unit 5 may comprise a screw discharger with a
compression function for extruding filtration and solid-
liquid separation of the product. Preferably, the screw
discharger comprises a compression section, of which
the inner diameter and the screw pitch become smaller
and smaller along the discharging direction, and more
preferably, the screw discharger further comprises a plug
section being located after the compression section and
with the inner diameter and the screw pitch unchanged.
More preferably, there is a screen mesh at the wall of the
screw discharger which discharges liquid through the
screen mesh, and has a solid discharging port at the end
for discharging solids. The screw discharger of the dis-
charging unit 5 can ensure that the spraying will not hap-
pen during the process of outputting the resultant, main-
tain the pressure stable in the main reaction unit 4, and
moreover provide continuous and stable discharging
without clogging.
[0051] According to a preferred embodiment, the first
acid solution has a temperature of preferably 40°C to
95°C, more preferably 55°C to 65°C, most preferably
60°C; the second acid solution has a temperature of pref-
erably 110°C to 200°C, more preferably 125°C to 135°C,
most preferably 130°C. Any acid concentration capable
of achieving hydrolysis of lignocellulose falls into the
scope of the present utility model. According to a pre-
ferred embodiment, the first acid solution and/or the sec-
ond acid solution may have an acid concentration of 0.1%
to 10% by weight.
[0052] According to a preferred embodiment, the sec-
ond acid solution added to the main reaction unit 4 is also
capable of bringing the solid-liquid mixture to a set solid-
liquid mass ratio, preferably a solid-liquid mass ratio of
1:3 to 1:8.
[0053] According to a preferred embodiment, the tem-
perature and pressure in the raw material mixing unit 2
and the feeding unit 3 can be adjusted and set by, for
example, adjusting the temperature and pressure of the
feeding. The raw material mixing unit 2 can be set to have
a temperature of 40°C to 90°C and a normal pressure;
the feeding unit 3 can be set to have a temperature of
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40°C to 90°C.
[0054] According to a preferred embodiment, the first
acid solution and/or the second acid solution may be a
circulating acid solution. For example, if the acid is not
neutralized in the subsequent sugar treatment process,
the acid solution can be recycled for re-using.
[0055] FIG. 2 shows a preferred embodiment of the
present utility model, wherein, provided is a device for
continuously producing sugar by hydrolyzation using a
lignocellulosic raw material. It comprises an acid solution
output unit 10, a raw material mixing unit 20, a screw
mixer 21, a feeding unit 30, a screw feeder 31, a first
tapered discharging tube 32, a main reaction unit 40, a
screw reactor 41, a second tapered discharging tube 42,
an acid solution adding means 43, a vapor input port 44,
a vent valve 45, a discharging unit 50, a screw discharger
51, a sugar liquid collection tank 52, and a residue tank
53.
[0056] The device can continuously produce sugar by
hydrolyzation with the following process.
[0057] The lignocellulosic raw material is continuously
fed to the raw material mixing unit 20, wherein the raw
material mixing unit 20 comprises a screw mixer 21 in
which the raw material is uniformly mixed with the first
acid solution from the acid solution output unit 10 (as
shown by the arrow F) in a certain ratio to form a mixture,
and the mixture is continuously outputted.
[0058] The uniformly mixed solid-liquid mixture enters
the feeding unit 30, which includes the screw feeder 31
and the first tapered discharging tube 32. The mixture
continuously enters the screw feeder 31 through the first
tapered discharging tube 32. The screw feeder 31 has a
compression function and includes a compression sec-
tion and a plug section. The inner diameter and the screw
pitch of the compression section become smaller and
smaller along the feeding direction. The plug section is
located after the compression section, and the inner di-
ameter and the screw pitch remain unchanged. The
screw feeder compresses the solid-liquid mixture and de-
livers it to the main reaction unit 40.
[0059] The main reaction unit 40 comprises a screw
reactor 41, a second tapered discharging tube 42, an
acid solution adding means 43, a vapor input port 44,
and a vent valve 45. The mixture from the screw feeder
31 is fed into the second tapered discharging tube 42.
The mixture continues to be mixed, in the second tapered
discharging tube 42, with the second acid solution (as
indicated by the arrow S) as added by the acid solution
adding means 43 arranged at the top of the second ta-
pered discharging tube 42 (preferably by spray addition)
from the acid solution output unit 10, to reach the set
solid-liquid ratio and then enters the screw reactor 41,
and it is thoroughly stirred and mixed under a pressure
higher than the normal pressure to carry out the reaction.
The screw reactor 41 is preferably of a plug flow type and
with no compression function. The second acid solution
with high temperature can provide the heat as required
for the reaction.

[0060] The vapor input port 44 can input vapor to the
screw reactor 41 to compensate for heat loss. During the
reaction, the vent valve 45 can be opened according to
the pressure change in the screw reactor 41 to release
the non-condensable gas and ensure the stable pressure
of the system.
[0061] The resultant after completion of the reaction
enters the discharging unit 50. The discharging unit 50
comprises a screw discharger 51 with a compression
function, a sugar liquid collection tank 52, and a residue
tank 53. The screw discharger 51 comprises a compres-
sion section and a plug section. The inner diameter and
screw pitch of the compression section becomes smaller
and smaller along the discharging direction. The plug
section is located after the compression section, and the
inner diameter and screw pitch remain unchanged. The
resultant is subject to solid-liquid separation with the ex-
trusion of the screw discharger 51. There is a screen
mesh at the wall of the screw discharger which discharg-
es the liquid through the screen mesh, and the liquid en-
ters the sugar liquid collection tank 52. A solid discharging
port at the end of the screw discharger is used for dis-
charging solids, and the solids enter the residue tank 53.
[0062] According to a preferred embodiment, the tem-
perature and pressure of the main reaction unit 40 can
be adjusted and set by, for example, adjusting the tem-
perature and pressure of the feeding, and controlling the
vent valve, etc., and preferably, the main reaction unit 40
can be set to have a temperature of 100°C to 180°C and
a pressure of 0.1 MPa to 1.8 MPa, more preferably a
temperature of 115°C to 125°C and a pressure of 0.15
MPa to 0.25 MPa, most preferably a temperature of
120°C and a pressure of 0.2 MPa.
[0063] According to a preferred embodiment, the tem-
perature and pressure within the raw material mixing unit
20 and the feeding unit 30 can be adjusted and set by,
for example, adjusting the temperature and pressure of
the feeding. The raw material mixing unit 20 can be con-
figured to have a temperature of 40°C to 90°C and a
normal pressure, and the feeding unit 30 can be set to
have a temperature of 40°C to 90°C.
[0064] According to a preferred embodiment, the first
acid solution has a temperature of preferably 50 to 70°C,
more preferably 55°C to 65°C, most preferably 60°C; the
second acid solution has a temperature of preferably
120°C to 140°C, more preferably 125°C to 135°C, most
preferably 130°C.
[0065] According to a preferred embodiment, the first
acid solution and/or the second acid solution may be a
circulating acid solution. For example, if the acid is not
neutralized in the subsequent sugar treatment process,
the acid solution can be recycled for re-using.
[0066] The above solutions of the present utility model
achieves continuous feeding, continuous reaction and
continuous discharging in terms of time, which can ef-
fectively improve labor productivity, sugar yield and sugar
concentration, and reduce labor intensity, size of equip-
ments and pollution. Its production efficiency is 3 to 8
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times that of existing devices. Taking the corncob as an
example, the sugar yield is 33%, and the sugar concen-
tration is 5% in the traditional process. The device of the
present utility model can increase the sugar yield by 10%
to 15% and the sugar concentration by more than 10%.
[0067] The present utility model has been described
by the above embodiments, but it is to be understood
that the foregoing embodiments are only for the purpose
of illustration and description but are not intended to limit
the utility model within the scope of the embodiments as
described. In addition, those skilled in the art should un-
derstand that the present utility model is not limited to
the above embodiments. Many variations and modifica-
tions can still be made according to the teachings of the
present utility model. These variations and modifications
fall within the scope of the present utility model as defined
by the appended claims and their equivalents.

Claims

1. A device for continuously producing sugar by hydro-
lyzation using lignocellulosic raw material, compris-
ing:

an acid solution output unit for outputting a first
acid solution and a second acid solution respec-
tively;
a raw material mixing unit connected to the acid
solution output unit, for mixing the raw material
with the first acid solution to form a mixture and
continuously conveying the mixture;
a feeding unit connected to the raw material mix-
ing unit, for receiving the mixture, compressing
the mixture and conveying the mixture outward;
a main reaction unit connected to the feeding
unit and the acid solution output unit, for receiv-
ing the mixture and the second acid solution re-
spectively, and sufficiently stirring and mixing
the mixture with the second acid solution at a
pressure higher than a normal pressure to cause
them to react; and
a discharging unit connected to the main reac-
tion unit, for performing solid-liquid separation
of a resultant obtained from the reaction and out-
putting a product.

2. The device according to claim 1, characterized in
that the raw material mixing unit comprises a screw
mixer for uniformly mixing the raw material with the
first acid solution with spiral agitation to form the mix-
ture, and providing a continuous feed of the mixture
to the feeding unit.

3. The device according to claim 1 or 2, characterized
in that the feeding unit comprises a screw feeder
with compression function for compressing the mix-
ture and conveying the mixture to the main reaction

unit.

4. The device according to claim 3, characterized in
that the feeding unit comprises a first tapered dis-
charging tube connected to the raw material mixing
unit and the screw feeder respectively, for receiving
the mixture from the raw material mixing unit and
conveying the mixture to the screw feeder.

5. The device according to claim 1, characterized in
that the main reaction unit comprises a screw reactor
which is of a plug flow type and with no compression
function.

6. The device according to claim 1 or 5, characterized
in that the main reaction unit comprises a second
tapered discharging tube which is connected to the
feeding unit and for receiving the mixture, and on top
of the second tapered discharging tube is further pro-
vided with an acid solution adding means connected
to the acid solution output unit, for adding the second
acid solution.

7. The device according to claim 6, characterized in
that the acid solution adding means adds the second
acid solution by spraying.

8. The device according to claim 1, characterized in
that the main reaction unit further comprises a vapor
input port for receiving high-temperature vapor.

9. The device according to claim 1 or 8, characterized
in that the main reaction unit further comprises a
vent valve for discharging non-condensable gas
generated during the reaction.

10. The device according to claim 9, characterized in
that the main reaction unit can be set to have a tem-
perature of 100°C to 200°C and a pressure of 0.1
MPa to 1.8 MPa.

11. The device according to claim 1, characterized in
that the discharging unit comprises a screw dis-
charger with compression function for performing ex-
truding filtration and solid-liquid separation of the re-
sultant.

12. The device according to claim 1, characterized in
that the temperature of the first acid solution is 40°C
to 95°C; the temperature of the second acid solution
is 110°C to 200°C; the acid concentration of the first
acid solution and the second acid solution is 0.1%
to 10% by weight.

13. The device according to claim 1, characterized in
that the main reaction unit can be set to have a tem-
perature of 100°C to 200°C and a pressure of 0.1
MPa to 1.8 MPa.
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14. The device according to claim 1, characterized in
that the raw material mixing unit can be set to have
a temperature of 40°C to 90°C and a normal pres-
sure, and the feeding unit can be set to have a tem-
perature of 40°C to 90°C.

15. The device according to claim 1, characterized in
that the first acid solution is a circulating acid solu-
tion.

16. The device according to claim 1, characterized in
that the second acid solution is a circulating acid
solution.

17. The device according to claim 3, characterized in
that the screw feeder comprises a compression sec-
tion, of which the inner diameter and the screw pitch
become smaller and smaller along a feeding direc-
tion.

18. The device according to claim 17, characterized in
that the screw feeder further comprises a plug sec-
tion being located after the compression section and
with its inner diameter and screw pitch unchanged.

19. The device according to claim 11, characterized in
that the screw discharger comprises a compression
section, of which the inner diameter and the screw
pitch become smaller and smaller along a discharg-
ing direction.

20. The device according to claim 19, characterized in
that the screw discharger further comprises a plug
section being located after the compression section
and with its inner diameter and screw pitch un-
changed.

21. The device according to claim 11, characterized in
that there is a screen mesh at the wall of the screw
discharger which discharges liquid through the
screen mesh and has a solid discharging port at the
end for discharging solids.
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