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Notice

This translation is machine-generated. It cannot be guaranteed that it is intelligible, accurate,
complete, reliable or fit for specific purposes. Critical decisions, such as commercially relevant

or financial decisions, should not be based on machine-translation output.

DESCRIPTION CN115010816A

A starch extraction device and method for duckweed

— MM RRENIR B KR &

[0001]

Technical Field

ARG
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[n0001]

This invention relates to the field of duckweed starch extraction, and in particular to a

duckweed starch extraction device and a duckweed starch extraction method.

AR KGF ORI U, Rl — M MR IR & A R 1R BN T 7o

[0003]

Background Technology

BHREA

[n0002]

Duckweed is an aquatic plant and the world's smallest monocotyledonous flowering plant. It
has the characteristics of rapid growth and efficient starch accumulation. Moreover, it can
efficiently absorb elements such as nitrogen, phosphorus, and cadmium from wastewater.
Furthermore, it does not compete with humans for food or land, making it one of the most

promising strategic energy plants for future biofuel development.
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R MKEEY), BHR ER/NNBEFHAEREY), EEREEKNSVREEmMEFE, MA
B USROS KRR, BRmEFTER, BEASASER. F5REM, E—MRREVMHREHRES
A RBIIHIEBRIEREIRIEY 2 —o

Jay J Cheng reported that the annual yield of duckweed starch can reach 28 t/hm<sup>2<

/sup>, while the annual yield of corn starch is only 5 t/hm<sup>2</sup>.

Jay J ChengiRi&F M E =2 r1828t/hm<sup>2</sup>, MEXKTEME=E{N/I5t
/hm<sup>2</sup>

G. Oron et al. reported that the growth rate of duckweed reached 0.1-0.35 g (dry weight)/g (dry
weight) d, with an annual yield as high as 55 t/hm<sup>2</sup> (dry weight), while that of

maize was only 4.9 t/hm<sup>2</sup>.

G.OronFREF 4 KIEZFIAEI0.1-0.35g(F&E)/g(FE)d, F=Em1A55t/hm<sup>2</sup>(F
&), MEXKNF4.9t/hm<sup>2</sup>,

Most of the starch granules of duckweed are distributed between 1-5um, which are small
starch granules. Due to their small size and narrow molecular size range, small starch
granules play a special role in the production of biodegradable materials, fat substitutes,
carrier materials, and cosmetics. However, there are currently no reports on the large-scale

extraction of duckweed starch. The available methods for extracting duckweed starch are
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quite numerous and complex, making them unsuitable for large-scale extraction, which

hinders the industrial application of duckweed starch.

HEERBRALAZ D DEL-S5umZiE], BF/VERDES, BT/ NIRCEmBEBAA/ N oFK
IEEZEFRR, ERIEEYRAEMEL BIERY. HiEMEL LaPEERHIER. B2
BRI T B MR RIS mERAEAXIE, IEREREEMRIG A, TRERAE

%. B, PTEGAMERN, BEFEEmM N AR E—ERR.

[0005]

Summary of the Invention

YL INES

[n0003]

This invention addresses the aforementioned deficiencies in current duckweed starch
extraction equipment and methods by proposing a duckweed starch extraction device and
method. It utilizes the high-speed rotation of a rotary crusher to break down the cell walls of
duckweed cells, allowing for the full release of starch within the duckweed. This achieves a
simple and efficient extraction of starch from duckweed, providing a method that is simple,

easy to operate, and low in cost.
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AR BAE X B e SR MR EUK & R AR LR ERRE, R T —MUE MR B & MR
MIEENTT %, HF BRIt IS ®Res:, i ARMmERE, EFERNIENTORTER,

KM T ER. SMMMETRREUEY, RIEGERR, BEHE, NiR,

[n0004]

The technical solution of the present invention is: a duckweed starch extraction device,
comprising a box and a crushing mechanism, wherein the crushing mechanism is fixed on the

upper surface of the box;

FEBWKRAFTRR: —MEEEMRIRE, HP, SRR, WHAEEEFEARRY

E3RmE;

[n0005]

The crushing mechanism includes an outer wall and a bottom wall. The outer wall is fixed to
the bottom wall, and the bottom wall is fixed to the housing. Several baffles are fixed at
intervals along the annular inner surface of the outer wall. The baffles divide the annular

cavity inside the outer wall into several crushing chambers. A rotating crushing blade is
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provided on the bottom wall corresponding to each crushing chamber. The rotating crushing
blade is connected to the output shaft of the motor, and the motor is installed inside the

housing.

PRRMEF A BLFESMEERNRREE, SMNERBIEERE £, REBEREMEAL, BINENIFTRXREEIRE
BRI ER, BREINERRNIFEEED DR, S8R N AYREE Eig B el

7], TERetREFT]S AR AhERE, BAUKEERER.

[n0006]

The crushing mechanism is equipped with a rotating crushing blade in the middle.

PR B AN A Y FR BRI % AR T

[n0007]

The crushing mechanism may further include an inner wall, which is fixed to the bottom wall
and disposed inside the outer wall. There is an annular gap between the outer wall and the
inner wall. Several outer wall baffles are fixed at intervals along the annular inner surface of

the outer wall and several inner wall baffles are fixed at intervals along the annular outer
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surface of the inner wall. The outer wall baffles divide the annular cavity between the outer
wall and the inner wall into several crushing chambers. Rotary crushing blades are

respectively provided on the bottom wall corresponding to each crushing chamber.

PR AADE ] LAEIFENEE, WEEEERE £, RESETEINERM, JMNEFRNE 2 [BIfF7EIA A
RYIEIRR, JAIMNERVIAZAREEIFREE R N IMEER-R, ARENIFZIMREEIIREE B BN NEE
R, FMNEHERIGINEFNNEE 2 [BIRUIFFZRE (R D N MRERRE , S8 MRS N AVREE £ 3 71i% B e
ERREE T o

In this application, the outer wall baffle and the inner wall baffle can be arranged in a

corresponding manner or in an alternating manner.

NERESR, SPERIRAAERRZ B UM WVIZE, HAUEREIRE,

[n0008]

In this invention, the bottom of the box is provided with a support base.

&R, FrRFaIARIERERIRE IERE,

The support base provides support for the box.
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SBEENFAAEE) T EER.

[n0009]

The enclosure includes a front door, a rear door, and side walls, all of which are connected to

each other via hinges.

FRAFEABIERIFR ). BFAIFMEE, miFA). BEATISMEZ BIY@EE & TUER,

[n0010]

It also includes a top cover with several entrances and an exit at the bottom of the outer wall.

TEENE, ME EREHRIAL, SPENREFHIKELO,

[n0011]

The bottom wall can also be an integral part of the box body.

FRAREE I LA S A8 (R E — ATV,

[n0012]
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This invention also includes a method for extracting starch from duckweed using the

aforementioned duckweed starch extraction equipment, comprising the following steps:

R AE S E—MA A LR MR B & RIF MBI G A, BEUTIE:

[n0013]

(1) Use a duckweed starch extraction device to break up the duckweed in the solution: during
the breaking up process, the device works for 2 minutes, then stops for 4 minutes, and repeats

this process several times.

(DA RF MRS &R A RPBGE R IR, KETR2oWE, FLH40w, HE

BHOX;

[n0014]

(2) The crushed solution is discharged from the outlet, filtered through a 200-mesh sieve, and

the filtrate is collected.

LI WPFLIERARMEOLHL, FRA2008 mMXAREITIR, HAERHETUE;

[n0015]
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(3) Place the filtered solution into a container and let it stand at room temperature for
precipitation. The precipitation time should be at least 2 hours. The substance that settles at
the bottom of the container after standing is starch. Therefore, the starch can be directly

removed from the bottom of the solution.

Q)R ITREHARBANA SRR, EER TETHETUE, TUEHBEZELDAVNY, BERTETES
JRERRIYIBREN e, EITE R RAVERER A LB R e EX o

The sedimentation container is preferably a conical barrel with an inverted triangular bottom.

PR S s kAR S 26 = AR AR .

[n0016]

The beneficial effects of this invention are:

FEPNBEmURZE

[n0017]

10-01-2026 - Page 10



(1) By setting up baffles, the rotating crusher blades drive the duckweed slurry to rotate at
high speed, which plays a role in turbulence of the rotating duckweed slurry and is conducive

to the crushing of duckweed by the rotating crusher blades.

(1)@BdIREHR, EietRFHF RS ERIEZFIIIETR, MIeFpvFERRE: 7 7Ry

EF, BF IR T3 F EAIBREE ;

[n0018]

(2) By using baffles, multiple crushing chambers are formed inside the equipment. Rotary
crushing blades are set in each crushing chamber respectively, which can increase the
effective working volume of the entire crushing chamber and improve the crushing effect on
duckweed; (3) By using the high-speed rotation of the rotary crushing blades, the cell walls of
duckweed are broken, and its starch is fully released, realizing the simple and efficient

extraction of starch from duckweed. The method is simple, easy to operate, and low in cost.

2)BI R, EIREATKRSTREE, MNRESKERAD SIS ENRKET], AILUIERED
WHFE R E R ITIRERR, 28 7 HFFRIRER ; (3)F ekt IR EENess, F FHIA
FREEIREE, EEIEM ORI, KM TER. SBHMEERIRIUEY, RIETEESR, 1BFHE,

PRAARo
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[0022]

Attached Figure Description

LRSS

[n0019]

Figure 1is a front view of the duckweed starch extraction equipment;

Bl L& e B &R ERE;

[n0020]

Figure 2 is a top view of the duckweed starch extraction equipment;

E2 & e MR B UL S R AL E ;

[n0021]

Figure 3 is a structural schematic diagram of the box;
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E3 ARSI REE;

[n0022]

Figure 4 is a flowchart of the method for extracting starch from duckweed.

B4 MR 7 AR R AZ B

[n0023]

In the diagram: 1 Top cover; 2 Outer wall; 3 Outer wall baffle; 4 Support base; 5 Box body; 6
Crushing chamber; 7 Inner wall baffle; 8 Inner wall; 9 Rotary crusher blade; 10 Hinge; 11 Front

door; 12 Feed port.

Bl 1ME; 259MEE; 35MEEIIR; 4SZ2REE; SAA(R; OERRT; TREEHEMR; 8EE; Onekehkts

71; 10&80; 118iF1]; 12 80,

[0028]

Detailed Implementation

BiALER
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[n0024]

To make the above-mentioned objects, features and advantages of the present invention
more apparent and understandable, the specific embodiments of the present invention will

be described in detail below with reference to the accompanying drawings.

NTERRANERER. FIENLREBENMHEESE, TESESHEX A LR ERLIHS TR

AR,

[n0025]

Specific details are set forth in the following description in order to provide a full

understanding of the invention.

FEUTHERPER T EEAT BT 2B LR,
However, the present invention can be implemented in many other ways different from those
described herein, and those skilled in the art can make similar extensions without departing

from the spirit of the invention.

BRALFES USMHARFEIBANECHIURENE, RNAWIEARASDFTUEREE S LZBRE
BT TS IAIET
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Therefore, this invention is not limited to the specific embodiments disclosed below.

Ft A& BRAR FE AR ERSLHET TURIBRH

[n0026]

Example 1

SEhEf) 1

[n0027]

As shown in Figures 1 to 3, the duckweed starch extraction device of the present invention
includes a box body 5 and a crushing mechanism. The crushing mechanism is fixed on the
upper surface of the box body 5, and a support seat 4 is provided at the bottom of the box

body 5. The support seat 4 provides support and buffer for the box body 5.

NENZEESFR, SABRFTRREEMIRINILE BRI, RENISEE A58

ERE, BESHRENISEIEES, IEEANTERSEER T ZEMEHER,

[n0028]
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The enclosure 5 includes a front door 11, a rear door, and a side wall. The front door 11, the
rear door, and the side wall are all connected by hinges 10. Equipment such as motors can be

placed inside the enclosure 5.

FASEEFIFILL. BEAVIMMEE, AL EANSMEZEYET E0110%E, BYFigE

] LUREEFE RSN,

[n0029]

The crushing mechanism includes a top cover 1, an outer wall 2, an inner wall 8, and a bottom
wall. The outer wall 2 and the inner wall 8 are fixed to the bottom wall, and the bottom wall is

fixed to the box body 5. The bottom wall can also be an integral structure with the box body 5.

IR BRI L. SMEE2. NEESHNKEE, IMEE2MINEESEEE/REE L, KERETMMASL, K
B L SHEASE— &S,

The inner wall 8 is located inside the outer wall 2. The outer wall 2 and the inner wall 8 are
annular. The inner wall 8 is located inside the outer wall 2. There is an annular gap between

the outer wall 2 and the inner wall 8.
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MNEESIG ETEIMEE2IN, SMNEE2MIAEEBEIANZ, NEESIGEEINEE2AAMI, SMEE2FIAEES ZIBITFTEIFZ
O]EIJEE

Several outer wall baffles 3 are fixed at intervals along the annular inner surface of the outer
wall 2, and the outer wall baffles 3 divide the annular cavity between the outer wall 2 and the

inner wall 8 into several crushing chambers 6.

TBIMNEE2RVIA AR E BIFREE A $ N IMEEISIR3, SMEEINIRIGIMEE2MI N EES Z [BIRVIF AZRE (R 3 93K
MRHERT6,

A rotating crusher 9 is provided on the bottom wall corresponding to each crushing chamber
6. The rotating crusher 9 is connected to the output shaft of the motor. The rotation of the
motor drives the rotating crusher 9 to rotate at high speed. The motor is located inside the

housing 5.

58 M REE6X NV KEE BB IeiRRiET]9, IereiiET]105 B kR, BAYAEChEThiE
R TIOERER:, EIREEEASRN,.

Several inner wall baffles 7 are fixed at intervals along the annular outer surface of the inner
wall 8. The outer wall baffles 3 and the inner wall baffles 7 can be arranged in a corresponding

manner or in an alternating manner.
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BREESHVIAAZ IR E BIFREIE B 1 REEEIRT, SMERMRIMMEEIZIRT 2B UM MIZE, 1
AILAERFRIGE,

In this embodiment, the outer wall baffle 3 and the inner wall baffle 7 are arranged in a
corresponding manner, and the outer wall baffle 3 and the inner wall baffle 7 simultaneously

serve to divide the annular cavity between the outer wall 2 and the inner wall 8.

REHEGIR, JMNEEMRHINEIRT Z BIZ2XNNIZE, JMEERMRIF AEER R T[ER X SMEE2 A EES
Z BRI ZRAEE R T 53 BIRVIE R

When the rotating blade 9 drives the solution containing duckweed to rotate, the outer wall
baffle 3 and the inner wall baffle 7 also play a role in turbulence, which is more conducive to

breaking the duckweed.

SN TIOR M BB AR RIELE, SMNEFEIRIMAEEIRTIERE T HORNIER, BT
B SR
The top cover 1 is provided with several inlets 12, through which the solution containing

duckweed enters each crushing chamber 6.

Tl BEEHANOL, SEEEARET D12 NS HRER6N.
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The bottom of the outer wall 2 is provided with an outlet, from which the solution after

crushing flows out.

SMEE2MYRERIR B A, SWEFLEFRARME O L,

[n0030]

When the starch extraction equipment is working, a solution containing duckweed is injected
into the crushing chamber 6 through inlet 12. The motor is started, and the motor drives the
rotating crushing blade 9 to rotate at high speed. During the high-speed rotation of the
rotating crushing blade 9, the solution circulates at high speed in the crushing chamber 6
under the obstruction of two outer wall baffles and two inner wall baffles. This causes the
rotating crushing blade 9 to continuously act on the duckweed in the solution, breaking the

cell walls of the duckweed and releasing the starch in the duckweed directly into the solution.

ZORMRBIREE LR, BEFFENAREBINDLIZENKERE6N, BohEll, BHHEIhes:
W TIOBR e, , Dkl TI9EEIE I 2R, EMMIMERRNMAAEERIBEEERT,
BARERFIEOA SR G NEs:, EIestkiETIORMBIER T ARPIET, FARPRVEFHIA

RREEMNE, (£ FhREMBERRRERRT.

[n0031]
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The present invention also includes a method for extracting starch from duckweed using the
above-mentioned duckweed starch extraction equipment, as shown in Figure 4. The method

includes the following steps:

RFE S E—MA A LR F MR IR & R IF MR IR TR, NEAFR, & AEEL

hEZ$

[n0032]

The first step is to use the aforementioned equipment to break up the duckweed in the

solution.

£—F, MR LERKERBRPBVFEERE,

[n0033]

First, duckweed is added through inlet 12 along with an appropriate amount of clean water.
Then, the motor in the device is activated, causing the rotating crusher 9 to rotate at high
speed. During the high-speed rotation of the rotating crusher 9, the cell walls of the duckweed

are broken, and the starch in the cells is released into the solution.
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B, BEANOLRINNFE, FENMNEEFEK, A, REPENEE, EieikikET]omENE
¥, NeARREET)9OEENE S IET, BIFSERAAREERREE, AMEPBEMERES R,
In the crushing procedure, the equipment operates for 2 minutes, then stops for 4 minutes,

and this process is repeated several times.

IR, KB LIE20E, FL40%, HEE LRASHEEUR,
The purpose is to prevent the starch from undergoing thermal denaturation due to high-

speed rotation and heat generation.

HEMNEMEEEREAR, SBUEM=ERTMY,
In practice, duckweed has a higher starch content in the afternoon, so it is preferred to use

duckweed in the afternoon for starch extraction.

SERRREERER, THEVFEEMSERS, RLATIER TFaFFREUER,

[n0034]

The second step is to discharge the crushed duckweed slurry from the outlet, filter the slurry

through a 200-mesh sieve, and collect the filtrate.
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BT, BEIWELERFIEBRBMEOLHEE, RA2008 [ RBREITIIR, HEREER.

[n0035]

The third step is to put the filtered slurry into a container and let it stand at room temperature
for sedimentation. The sedimentation time is at least 2 hours. In this embodiment, the
preferred sedimentation time is 5 hours. The substance that settles at the bottom of the
container after standing is starch. Therefore, the starch can be directly removed from the

bottom of the solution.

F=F, BIIEREHNREBANRSET, EFE NHTHREIUE, TUERBIZEDA2NEY, ARSLHEf]
B, LERYERSEIAS5NEY, FREEITUEES RRERYIREN R, EIEa RIS eT LIER:
Rk EX o

In this embodiment, the sedimentation container is preferably a conical barrel with an

inverted triangular bottom.

ARSEHEFIR, TUERERIIENREEE = AR AVHRR,

[n0036]

Example 2
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SEEf5)2

[n0037]

Unlike Embodiment 1, in this embodiment, the inner side of the outer wall 2 is not provided
with an inner wall. At this time, the outer wall 2 is fixed to the bottom wall, and the bottom
wall is fixed to the box body 5. Several baffles are fixed at intervals along the annular inner
surface of the outer wall 2. The baffles divide the annular cavity inside the outer wall into
several crushing chambers 6. A rotating crushing blade 9 is provided on the bottom wall
corresponding to each crushing chamber 6. The rotating crushing blade 9 is connected to the

output shaft of the motor.

S5XfIRENZ, wmKwEFIT, SMEER2NRNSHIRERNEE, HEMDEEERE L, KEEE
MRS £, AINEER2RIR T ARMEEFREIE R B MER, HEIRIGINERRIRRZ R 8 AR
6, SEMREFRE6RNAVKEE 23R BIedLRiET]9, hedkhiET]95 A A ) h MiERE
Meanwhile, a rotating crusher 9 is also provided in the middle of the crushing mechanism,

that s, at the center of the bottom wall.

B8y, RENARYPERENREER P OMUE M IR B HRAE IR T,
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[n0038]

Everything else is the same as in Example 1.

HAthE LR 1o

[n0039]

The above provides a detailed description of the duckweed starch extraction equipment and

method provided by this invention.

UL b3 75 % BRI RO F S iR BN IS &8 K SR iR B 75 7E 3 1T T 1R Ao
This article uses specific examples to illustrate the principles and implementation methods of
the present invention. The above description of the embodiments is only for the purpose of

helping to understand the method and core ideas of the present invention.

AP T BRI A LRNEEN LA AT T ER, U EKEAIRERERTFHEIER
NERNFEREZOEBE

It should be noted that those skilled in the art can make various improvements and
modifications to this invention without departing from its principles, and these improvements

and modifications also fall within the scope of protection of the claims of this invention.
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N H1EH, MFARARMINEBRAAGFRN, EFRBEARLARENFIRT, BRI UIAH#
TETOCHME, XEHFBIHSE NI L BENFERNEFRIFEER.
The above description of the disclosed embodiments enables those skilled in the art to

implement or use the present invention.

MR AFFBISEHEFIRY IR, EATURE WA A RREIS RIS A A&,
Various modifications to these embodiments will be readily apparent to those skilled in the
art, and the general principles defined herein may be implemented in other embodiments

without departing from the spirit or scope of the invention.

XX e SERE B ZAMECI AT B W IRARA KGR EMHS WY, XFFEXH—RRRER
UERRE AL BPREHECEERNER T, EEESLRAIFEI,

Therefore, the present invention is not to be limited to the embodiments shown herein, but is
to be accorded the widest scope consistent with the principles and novel features disclosed

herein.
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Fib, LKA IWRETAFIRAXEL RS, MEREENSSAXAAFRIREMFHUS =18

—HHRZEHEE,
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