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® 2019 ESEMEEFR: 928.1HH
® 019LEERETE: 290.9AMF

® Sorghum Planting Area in China in 2019: 928.1 5@
® Total output value of Sorghum in China in 2019: 290.9/5 1%
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FRE S L 1% # T2 The process of urbanization in China
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Reform and opening up marks a new stage of
urbanization in China. With the
implementation of urban system reform, the

=EEs - speed of urbanization is accelerated and a
;E&;X%@%}EE?\;LS;E)\" p \ large number of people are absorbed
2 =1 8 X \
NEMEERZEFRZEARR
SNERIT, WERE Blind pursuit of the speed of &, SHRENHRERTESR
BHIREES industrialization, urban =, HNSHE DR
! ‘! population explosion,
With the founding of urbanization into a blind stage The "Cultural Revolution®
new China, urban caused great losses to the
construction has national economy, seriously
gradually returned to harmed the process of
- N vitality urbanization, and entered the
NE" stage of stagnation and buffer
REMALG RS, ISH L )
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The historical starting point of
China's urbanization is marked
by the emergence of modern
industry and Commerce after
the Opium War

.
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RRHERETI0%, HBEHEAZFRCREESIAIS%WMUL,

According to the previous survey results of China Environmental Union, the total amount of waste
data generated in the process of urban construction in China has accounted for 30% - 40% of the
total amount of urban garbage, becoming a large urban garbage garden. At present, the recycling
rate of construction waste in China is less than 5%, while that of EU countries is more than 90%,
and that of South Korea and Japan is more than 95%.
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Impact on air quality: harmful gas
produced by decomposition of
organic matter
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Serious pollution of water resources: in

Potential safety hazard: construction
waste collapses, blocks roads,

- . P collapses other buildings, etc
the process of stacking and landfilling, collapses other buildings, etc

serious water pollution is caused by the
infiltration of sewage due to rainwater
leaching and surface groundwater
immersion

SRR RRE: KRSEERFRLIR
INBERERNE, BEMERALIE
AR L itRE

Occupation of land reduces quality:

most construction waste is mainly
piled in the open air, and harmful
substances flow into the soil to
reduce the quality of land
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Sustainable Development Goals

201559A25H, BEETHELRIESEANRDHEHN, 193 M RARERBEI1 7N THELRER, BE ® 11RAFEERMMAX
M20155FF2030F BIAGREHTMIERRILR . EFHHME=THENKRITA, KEAFELRER, ® 135RITEN

On September 25, 2015, the United Nations Sustainable Development Summit was held in New York ° 11 inable citi d "
headquarters, and 193 Member States officially adopted 17 sustainable development goals. From 2015 to Su‘Sta'na e,cmes and communities
2030, it aims to solve the development problems of social, economic and environmental dimensions in an ® 13 climate action

integrated way, and turn to the sustainable development path.
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The pain point of straw in the front link of circular economy

® The key to difficult collection of straw is that there is no good place to go

® Short time (e.g. only 10 days from wheat harvest to corn planting)
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3D printing technology
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sorghum straw—characteristic

BRZMTEE14%-18%MFHE, SIEMMITERY, FLARMANKASEEHENRIYE, BES BRAREINZE F—RMZR5I A SRR 6 A ERKENEELEE XN, BR=
MEAER, SSNALERKESEEYHATFES, SESEYTE. EMAFLAE, AtESRE MRENAEZSMEREN, IR, TEERARRES BT ERE, ERNERR.

Among different sorghum varieties, the length and width of fiber cells of the same variety are different from
that of leaves and stems of the same variety. In general, the fiber of stem epidermis is the best raw material
for paper-making, followed by leaves, with high silicification degree in node, short fiber in pulp, and low
paper-making value.

HSRAOF RN ERRSH.

Sorghum stems and leaves contain 14% - 18% cellulose, which is a good raw material for paper-making. The
thinner and longer the fiber cells are, the more flexible and flexible they are. The ratio of length to width of
bright fiber cells is better than that of reed. Sugarcane bagasse is equivalent to rice and wheat and inferior to
Eulaliopsis binata. Therefore, the utilization value of sorghum stem and leaf paper-making is higher.

—H B MERESRTWARRIEEZRER . WLANERIWHRRE
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System effect - bottom up design

Step2

fEA2X M3 10mmiZte REA0mmAYL EN XS,

ZRBERRTEITENIRERL AT #HE.
Install the 40mm cooling fan with 2 x m3 10mm bolts.
The fan will be used to cool the stepper motor during printing.

Stepl Step3
MBI BB (45T EELRE0) EEITFRIM3881e, MR EREH25T B L, KES D #H B4 BEEMEE,
FAEHE2 x M3 30mmAYERIE REEI3DITENRIXA £ ERBLAEMAIERRRIERL, Al UIRNER SEIRET—E,

Remove the two m3 bolts from the through axis stepper motor

Extend 2-pin wire from fan, same length as 4-core wire of stepper motor.
(next to the 4-pin wire) and install the 2 x m3 30mm bolts to the 3D printing fan

Use cable bags and zipper systems to organize wires,
which can be soldered together by the way.
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System effect - bottom up design

Step4 Step6

HEFIDITENEZE. 60cc/E 5123 RV ZE A & 3 BB A BVR 54, FH TS T EIGREH EE GHS158, A &7 T o
REEENHIRER, MAND #HEB, Use a spatula and other tools to put the clay into the syringe,
Prepare 3D printing piston, rubber plunger of 60cc syringe and the extruder is ready.

and threaded shaft of stepper motor,
then assemble them and put them into stepper motor.

Step5 Step7

HETE3DFTENAYEST 83 2 524012 X M3 6mmAYiZEis, EEFTEAESITED, MEEHIT LMK RARILE,
FRZteE 5T 2R o BISNFTENRE . ta kbR E . EEMAE L MEEFSE,
Prepare 3D printed syringe holder and 2 x m3 6mm bolts, To make the extruder print properly,

Secure syringe barrel with bolt. you need to do some tests to adjust the settings,

Such as printing speed, feeding speed, layer height and clay viscosity, etc.
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Straw raw materials Sift the raw materials twice
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Sorghum straw glutinous rice flour White latex cement
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Blue circular economy of sorghum —

3D printing experiment of
simulated sorghum straw

[FAE

Raw material

2 i R R R A
Sift the raw materials twice

AT R

Straw raw materials

Experimental proportioning

A-001 A-002
12gFEFF R+
20gE3+70mlzk
12g straw +

20g starch + 70ml water

B-001 B-002

12gFEFFR L+
20giFKR+70mlzK

12g straw +

20g glutinous rice flour +
70ml water

C-001 C-002

12gFEFF R+
20gFLA+70mIzK

12g straw +

20g latex + 70ml water

D-001 D-002

12gFEFTIR R+
20g7Kife+70mlzk

12g straw +

20g cement + 70ml water

7.
AN

7 N1
EE-

Sorghum starch

DS

o

12gFEFF IR AL+
45gER+T0mIZK

12g straw +

45g starch + 70ml water

12gFEFFIR L+
4A5giEARM+TOmIZK

12g straw +

45g glutinous rice flour +
70ml water

12gFEFF IR R+
55gFLEE+70mlzK

12g straw +

55g latex + 70ml water

12gFEFF IR AL+
45g7KR+70mlzk

12g straw +

45g cement + 70ml water

0
— #

e N HELR
glutinous rice flour White latex
F-032 F-036

12gFEFFERI+45gEM +
20giRAK ) +10gFLA+10g7K B +30mlzk
12g straw + 45g starch +

20g glutinous rice powder +
10g latex + 10g cement + 30ml water

MENESF, AR, ABYIR, T MEHEST
H, M BEREE, A E IR B BRI
3DFTENEMMH AT RS —4H,

F-034 F-038

12gFEFFRRL+45gE R+

20giBK M +10gFLE+20g7K B +50mlzk
12g straw +45g starch +

20g glutinous rice powder +

10g latex + 20g cement + 50ml water

et —ARR, RIS, AR, FRTME

EHTH, MBUREE, A EJ158R. R AI3DFTEN
MR TIERR.

ERE4ShIKEITLL
Comparison of 48h static state

A-002 B-002 C-002

7KE
Cement

12gFEFFREI+45g R+
20g¥EK+10g 2L +30g7K B +T0mlzk
12g straw + 45g starch +

20g glutinous rice powder +

10g latex +30g cement + 70ml water

mEnESF, BRI, AR, (B MEH BB
t, M BUREE, A E S158. 5 B MR I 3DFTENEM
MBI B 5T SRX R BB DT EE,

12gFEFFERI+45gi R+

20g8E K +10g LB +40g7KB+90m 7k
12g straw + 45g starch +

20g glutinous rice powder +

10g latex +40g cement + 90ml water

MENEE, AR —AR, AR, RRTMEHE ST
i, 4 BRAREE, AR E I —AR. A 793DFTENEH
MR TIEERIR.

D-002
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3D printing experiment of simulated sorghum straw

E-003

E-005

E-006

E-008

E-009

E-010

E-014

12gfETRE
5giE+10giEAK#+50mlzk
12g straw + 5g starch +
10g glutinous rice flour+
50ml water

E-017

12gfEFFIREH
5giERI+15gRAR+50mlzK
12g straw + 5g starch +
15g glutinous rice flour+
50ml water

E-018

12gfartRE+
8gIEM+20giE AR +50m 7K
12g straw + 8g starch +
20g glutinous rice flour+
50ml water

E-019

12gtErtIRE+
8IEM+20gFE AR +T70mIZK
12g straw + 8g starch +
20g glutinous rice flour+
70ml water

E-020

12gfEF TR+
8gIEM+25gEAR I +TOMIZK
12g straw + 8g starch +
25g glutinous rice flour+
70ml water

E-023

12gfattiRE+
8gIEM+30gfRAR I +T0mIZK
12g straw + 8g starch +
30g glutinous rice flour+
70ml water

E-024

25gTEFT R+
5giER+10giE AR +50mlzk
25g straw + 5g starch +
10g glutinous rice flour+
50ml water

E-025

10gf&FF Rk
8gIEM+15gHBAR I +60mlzK
10g straw + 8g starch +
15g glutinous rice flour+
60ml water

E-026

10gfaT A+

8 +25gREAK+60mIzK
10g straw + 8g starch +
25g glutinous rice flour+
60ml water

E-029
25gTETT R EH
5giEk+10giRAR¥3+50mlzK
25g straw + 5g starch +

10g glutinous rice flour+
50ml water

E-030
25gFEFT IR
8gIEAI+15gHEAR M +50mIzK
25g straw + 8g starch +
15g glutinous rice flour+
50ml water

E-031

25gtETT R
8gIEM+15gfR A +80mlK
25g straw + 8g starch +
15g glutinous rice flour+
80ml water

E-032

25gFEFT R

8gIEM +20g A +80mlzk
25g straw + 8g starch +
20g glutinous rice flour+
80ml water

E-035

25gFEFT R
25giERI+8gRRAR R +50mlzk
25g straw + 25g starch +
8g glutinous rice flour+
50ml water

E-036

25gFEFT R+
35giER+8ghm AR +50mlk
25g straw + 35g starch +
8g glutinous rice flour+
50ml water

E-037

12gtErtIRE+
S5gIEM+30gfE KA +50mlzK
12g straw + 5g starch +
30g glutinous rice flour+
50ml water

E-040

15gFEFF R R+
8gIER+30gHEAR I +40mIzK
15g straw + 8g starch +
30g glutinous rice flour+
40ml water

E-042

20gFEFT R
8gIEM+50gfEAR K +40mlK
20g straw + 8g starch +
50g glutinous rice flour+
40ml water

12gFEFFIRE+
5giEkI+15giEAR#+20mlK
12g straw + 5g starch +
15g glutinous rice flour+
20ml water

12gfEF TR+
SgiEM+15giE K +15mlzK
12g straw + 5g starch +
15g glutinous rice flour+
15ml water

12gF&EFTIRAL+

8giEA+20g REARA+15mlzk
12g straw + 8g starch +
20g glutinous rice flour+
15ml water

12giartiRAL+
8gIEM+30giE KA +15mlzK
12g straw + 8g starch +
30g glutinous rice flour+
15ml water

15gtattiREl+
8gIEM+15gkE KA +20mlzK
15g straw + 8g starch +
15g glutinous rice flour+
20ml water

15gfaFTIRE+
8giEM+30gimA A +20ml7K
15g straw + 8g starch +
30g glutinous rice flour+
20ml water
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3D printing experiment of simulated sorghum straw

E-045

E-048

E-049

E-050

E-051

E-010

E-053

25gFEFF RS+
10gfRAK#+30mlk

25g straw + 5g cement +
10g glutinous rice flour+
30ml water

E-055

20gFEFFIRAH5g7K B+
20g#EK A +40mlsK

20g straw + 5g cement +
20g glutinous rice flour+
40ml water

E-056

20gFEFTIRAH+10g7KIR+
20giFZAK ¥ +40mlzk

20g straw + 10g cement +
20g glutinous rice flour+
40ml water

E-057

25gFEFT IR EH10g7K B+
15giBKH3+40mlzk

25g straw + 10g cement +
15g glutinous rice flour+
40ml water

E-060

25gTEFT R I+ 15g R+
15g7K3B+40mlzK

25g straw + 15g starch +
15g cement+

40ml water

E-023

30gfEFF R F+25gi e+
15g7K i +40mlzk

30g straw + 25g starch +
15g cement+

40ml water

E-061

25gFEFT R EH10giEM +
10g7Kie+50mlzk

25g straw + 10g starch +
10g cement+

50ml water

E-063

15giEATRE+8giE )+
5g7KiE+50mlzk

15g straw + 8g starch +
5g cement+

50ml water

E-065

15gfEFF R EH20g e/ +
10g7K3e+50mlzk

15g straw + 20g starch +
10g cement+

50ml water

E-066

15gfEFFIRA+5g KB+
30gFLEE+20mlzk

15g straw + 5g cement +
30g latex+

20ml water

E-067

30gfEFTRAH+10g7KIR+
30gFLA+20mlzk

30g straw + 10g cement +
30g latex+

20ml water

E-068

40gFEFF R RH+15g7K IR+
35gZLAR+20mlzk

15g straw + 15g cement +
35g latex+

20ml water

15gfEFFIRAI+25g7K0e +
15gZLA+25mlzk

15g straw + 25g cement +
15g latex+

25ml water

35ghattREH12g7KR+
20gFLAR+20mlzk

35g straw + 12g cement +
20g latex+

20ml water

35gHEFTIRH20g7KIE+
15gFLAR+20mlzK

35g straw + 20g cement +
15g latex+

20ml water

12gFEFFIRRIH5gERY+
30gZLER+50mlzk

12g straw + 5g starch +
30g latex+

50ml water

15gfEFFRAH10g7ER +
30gFLAR+50mlzk

15g straw + 10g starch +
30g latex+

50ml water

30gfEFFEFI+10gE+
40gFLAE+50mlzK

30g straw +10g starch +
40g latex+

50ml water

E-071

E-072

E-073

E-075

E-077

E-078

20gTEFT R EH20gE Y+
20gFLEE+40mlzk

20g straw + 20g starch +
20g latex+

40ml water

20gFEFTIRH20gTEM +
25gFLAE+40mlzk

20g straw + 20g starch +
25g latex+

40ml water

20gTEFT R ¥EH25g R+
20gZLER+40mlzk

20g straw + 25g starch +
20g latex+

40ml water

25gfEFT R EH25gER+
20g LK +40mlzk

25g straw + 25g starch +
20g latex+

40ml water

35giaM REH20gEM +
30gZLAZ+40mlzk

35g straw + 20g starch +
30g latex+

40ml water

20gFEFIREH12g7E M+
30gFLAk+25mlzk

20g straw + 12g starch +
30g latex+

25ml water
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3D printing experiment of simulated sorghum straw

F-005

F-008

F-009

F-010

F-012

F-015

12gfEFFRE+20gE )+
10g LA +10gFEK K+
70mlzk

12g straw + 20g starch+
10g latex + 10g glutinous
rice flour + 70 ml water

12gFEFF IR E+A0gER+
10g LA +10gFE K ¥+
70mlzk

12g straw +40g starch+
10g latex + 10g glutinous
rice flour + 70 ml water

12gFEFF R KL +40g R+
30gZLA+20giE K+
70mlzk

12g straw +40g starch+
30g latex + 20g glutinous
rice flour + 70 ml water

12gTEFFIREHA0gIER +
30gFLE+20gRE KM+
80mlzk

12g straw +40g starch+
30g latex + 20g glutinous
rice flour +80 ml water

20gFEFREH30gEM+
10g LA +30gFE K K0+
80mlzk

20g straw + 30g starch+
10g latex + 30g glutinous
rice flour + 80 ml water

20gFEFFREH30gERM+
20g7LE+30gRE K+
80mlzk

20g straw + 30g starch+
20g latex + 30g glutinous
rice flour + 80ml water

F-016

F-018

F-019

F-020

F-023

F-024

F-025

20gREFFREI+30g M+
15gZLE+40gFERK#5+
80mlzk

20g straw +30g starch+
15g latex + 40g glutinous
rice flour + 80 ml water

F-026

20gTEFT R EEH30g e+
10gZLE+40gFEK 5+
90mlzk

20g straw + 30g starch+
10g latex + 40g glutinous
rice flour + 90 ml water

F-027

12gREFFIRE+20gEM +
10gZLE+20g7k B+
80mlzk

12g straw + 20g starch+
10g latex + 20g cement +
80 ml water

F-028

20gTEFTREH20gTE T+
10g#ZLE+20g7k B+
80mlzk

20g straw + 20g starch+
10g latex + 20g cement +
80 ml water

F-030

12gFEFFERI+20g 7R +
10g#LAk+30g7Ki+
80mlzk

12g straw + 20g starch+
10g latex + 30g cement +
80 ml water

F-031

12gFEFFIRE+20gEM +
10g#LAZ+50g7Ki+
90mlzk

12g straw + 20g starch+
10g latex + 50g cementr+
90 ml water

F-033

12gFEFFIERI+30g e/ +
10g#LA+T70g7Kie+
90mlzk

12g straw + 30g starch+
10g latex + 70g cementr+
90 ml water

F-035

12gHEFF R EH+20g e+
20gFLBE+40gHFHKH+
T0mlzk

12g straw + 20g starch+
20g latex + 40g glutinous
rice flour + 70 ml water

F-037

12gFEFFRAH50gER+
10gZLE+10gFEK#+
60mlzk

12g straw +50g starch+
10g latex + 10g glutinous
rice flour + 60 ml water

F-039

12gfEFF R +40g TR+
10gFLAR+A0gFEAR I+
80mlzk

12g straw +40g starch+
10g latex + 40g glutinous
rice flour + 80 ml water

F-041

12gHEFF R EH+20g7E M+
10gFLAZ+10gHEAK M+
70mlzk

12g straw + 20g starch+
10g latex + 10g glutinous
rice flour + 70 ml water

F-045

20g & REH50gER+
10gFLA+20ghRR M+
70mlzk

20g straw + 50g starch+
10g latex + 20g glutinous
rice flour + 70 ml water

25gFEFFEE+30g M+
10gZLE+20gFEKH5+
70mlzk

25g straw + 30g starch+
10g latex + 20g glutinous
rice flour + 70 ml water

25gtEFT R EH20gE T+
20gFLAE+20g 85K H+
70mlzk

25g straw + 20g starch+
20g latex + 20g glutinous
rice flour + 70 ml water

25gFEFF IR AH20gEM +
10g LA+ 10gFE KK+
T70mlzk

25g straw + 20g starch+
10g latex + 10g glutinous
rice flour + 70 ml water

25gFEFTIREI+40gERD)+
10g LA +20g B K K0+
80mlzk

25g straw + 40g starch+
10g latex + 20g glutinous
rice flour + 80 ml water

25gREM REH20gE+
10gFLA+10g7Kife+
70mlzk

25g straw + 20g starch+
10g latex + 10g cement+
70 ml water

25gTEFTREH20gE T+
10gFLA+30g7Kife+
80mlzk

25g straw + 20g starch+
10g latex + 30g cement +
80 ml water
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