TH

PATENT

ERRT 51 BNS

Patent description Type Authorization number
—HhESHIE M RERR 7T HEEF

A method for continuous preparation of modified Z1200910312459.4

polyester

Invention Patent
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An intelligent equipment and system for continuous utility model 71201220195023.9
preparation of biodegradable plastics y
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A method for continuously preparing biodegradable
plastics
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Invention Patent

WEMSHEREESRE-KE

REATF

Double axis high viscosity polyester continuous . 71201210324096.8
production equipment Invention Patent
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Single axis high viscosity polyester continuous . ZL201210319913.0
. . Invention Patent
production equipment
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A downstream pre aggregation tower Invention Patent
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Continuous preparation process of an aliphatic ) CN115109237A
degradable polyester Invention Patent
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BIODEGRADABLE PLASTIC TECHNOLOGY

PBAT/PBS/PLA
RAW MATERIAL

PTA/AA/SA/SAH/DMS/BDO

R AR
Raw Material Description

PTA K BRER
GB/T-32685 Terephthalic acid
AA [

adipic acid
BDO TR
GB/T 24768 butanediol
SA %
GBT 34686 succinic

T ZERET

SAH - .
- Succinic anhydride
—FA— =3
DMS : TZ k—Eﬁgﬁ
dimethyl succinate

PBATRZEEA
PBAT Require raw
materials

PBSTHERH
PBS Require raw
materials
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t¥ 5% Equation

FRIERE=PBSI T2
Production process of different raw materials for PBS
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R 1. 4-butanediol
dimethyl Famarate

EWET ZBHIEPBS
Preparation of PBS from bio based succinic acid
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Maleic anhydride ——
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BOERE (DMF) 1478 (BDO)
Dimethyl fummarate (DMF) LA-Butanediol (BDO)

AHET ZFETHIEPBS
Preparation of PBS from petroleum based succinic anhydride

PBAT [z Rz 32
Production process for PBAT
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Dimetiry] fumarnte (DMFy

BHET ZEMHI&PBS
Preparation of PBS from petroleum based succinic acid

bH.ﬂH
TR EE (DMS)
Dimathy! suceinate (DHIS)
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CHOH PES

T R FERHI&EPBS
Preparation of PBS from dimethyl succinate

1.4
Adipic Acid 1,4-butanediol Terephthalic acid
(AA)

(BDO) (PTA)
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BPYSER REAATK
BF segment aliphatic group

PBAT
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AR = Technical characteristics

MATURE TECHNOLOGY

LIKEE6HMPBATEENINAFIET, LEXRBERWAEIETT;
—$EEES IS 2 FEPBS/PBATR &Y (BRMEEHUNTS) ;

Many PBAT plants have been put into operation, including the world's first
Six Throusand Tons/year PBAT plant. The One-step Method could obtain
High Molecular PBS/PBAT (Melt Flow Rate is less than 5).

FamisE
STABLE PRODUCTS

B REE™HAPBAT/PBS = RiBid FDA. REIFFIAE.

— SRR SN,

Joyou adopts the One-Step Method, which avoid the use of Chain
Extender, The PBAT/PBS Products produced by this way have been
approved by FDA and EPA.

RRTIEE

EFFICIENT AND ENERGY-SAVING

MgEBR A TARREIRE, FEhiRE, B THEe.
KRR RARELN, AEREERA, EATE/ER.
PIRABRABRFIAA, ST,

Pre-polycondensation Reactor adopts Down Stream Tower-type equipment, do not

need Rotating Devices, which is more efficient and energy-saving;

Final-polycondensation Reactor adopts squirrel-cage structure, it has more devolatiliza-

tion area, which is suitable for High-viscosity system;

The heat of the heat medium is cascade utilization , which is efficient and energy-saving.
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STRONG COMPATIBILITY

—EPBATZEE 1] LUFeF=PBT. PBS. TPEE. PBSA. PBSTZ % @ fhi= i, T A %52,
A PBAT device can simultaneously produce multiple types of products such as PBT, PBS, TPEE, PBSA,
PBST,etc., with strong compatibility.

T
ADDITIONAL RETURNS

Felb B K BI THFABEE X 99.95%, HATHI&EPTMEG, SEMFRLIE N R
The purity of Recycled THF from esterification wastewater reaches 99.95%, and it could be used to make
PTMEG, which makes additional returns.

ARZH
PERSONNEL STRENGTH

T R FE T A B R & KH M EPBAT/PBSE = miy TIFZ K,
Skill Engineers, working for Design, Procurement, and Operation, have rich experience in PBAT/PBS
project.

HERE
CONTROLLABLE PROGRESS

A&FENSBNELR, TRBERIL BRIFRERERTMI .

Rich experience in EPC Contract, able to reasonably arrange the milestones and complete the delivery
and construction within the Contract Duration.

3D;#%#EE 3D Flowchart
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APPLICATION

PBAT=mil A
PBAT Chips

PBS (T ZBE&ETE) =@t A
PBS Chips (succinic anhydride method)

PBS (T ZE%) =@k
PBS Chips (succinic acid method)

PBS (T ZE8—HIEE%) =ik
PBS Chips (Dimethyl succinate method)

S
Lactide

PLA (Uncrystallized)

PLA(£55)
PLA (crystalline)
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Application of downstream modified products

USRS

Blister

PLAIIEAR PLABIER SR PLAMUIEE R PBSHUISER

PLA milk tea cup PLA single cell lunch box PLA four grid lunch box PBS four grid lunch box

e

Film and bags

FiDaR PBATHRi#ELE
PBAT PBAT Express Bag

PBAT AR PBAT/PLA}ERE
PBAT large garbage bag PBAT/PLA plastic film
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PLUEEES
Spinning class

PBAT (%) /PLA% PLA(Z) [PBAT,PABT (%) [PLAZ PLAZbZ%
PBAT (Multi)/PLA Filament PABT (Multi)/PLA Filament PLAyarn
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Extrusion injection molding

PLAIR & —REPLABAR PABT/PLAR ‘RKIREE
PLA straw Disposable PLA tableware PABT/PLA Golf Ball tee

PLAZ45%5# EHRRFIE PLABF PLATC 4%
PLA non-woven fabric lining for diapers PLA socks PLA non-woven fabric

PLAZIRIEIE PLAZ®E PLAZRTEIRLT 44 PLAOE
PLA cigarette filter rod PLA tea bag PLA cigarette filter fiber PLA mask

PLAIEZEHR PLAREL PLAMF PLAM{
PLA filling cotton PLA pillow PLA quilt PLA bed sheet, and quilt cover

PLA)LEH PLAMRERF PLAFEF PLAMIMERF
PLA Children's Cup PLA coffee cup PLA chopsticks PLA coffee cup

b S

Products of foaming plastics

PBAT. 85 PLAK SRR

PBAT foam sheet PLA Fruit Network

PBAT.R B8 PBS&BEIR PBSZEfilfhiE e
PBAT foam packaging PBS foam sole PBS positioning anti-collision packaging
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Company

RERAMTERFTELT

HITNEEHLRNDBRAE

LR SREMEIEIR A
IMERRERRHERAR
WARCEFM RN EIRAR
LFR=HER RN B RAR
WARCEFERDEIRAS
HEHELIERAR
METAREERAR

PUFERERIMEERAT

FENFERAERAT
RS ERAR

WARIEFED FMHRDERAR

BMERIFRIMEEIRAE
ARSI R RATE
ZHRBUTEAETRAR
FrRMIEEHMEERAR
LHEBRNERAR
BFMNRLZUIHRRR

AIMMNEER RN BRAT

BHEORERIERAR
LAEREETRNERAR
BRBREFERAT
7)1l gesRERE

BB B EEYRIRBRAT

BATKW (E8) BRAH
HLIBRBRAZROBRAT
MBERUIRMBERAT
PR R AR AR
PRIEEEYHFERAR

PRSI FBIRRELR

b= E=g i
Proect

0.5/ H)ELEPBSE =4k

1AM PBSIELREETEE

0.5 M4 47 PBS/PBAT R &4 =6 B
1.5/30 PBS/PBATER & B =5 &
27 PBS/PBAT LB EE R
8AMELLPBSREERKE
8AMIELPBSREEFEKE

0.5 M ERER A =2 B

0.8 MIE4EPBS/PBATE S 4 =3 B
105 MEPBATELER S E =4

6 AMPBATIESER &4 74
(&) 6 H I RRERE =4

12 MPBATELRER & 4 7= 4k (—HERF1 —HR)

6 MPBATEL R &4 4k

6 AMPBATIESR &4 4

6 ML =R EARSERL (PBAT) £/ 4%
125 M rT B AR EE K (PBAT) £/ 4
125 /4EPBAT/PBSE 5B

6 AMPBATIESR &4 4
12RMPBATESLR S L =4 &
305 MEPBSE LRI IR AREERI A = 4%
6 MPBATIEL R &4 4k

65 M PBAT BT £ W2 AR EREE A =4
65 MPBATEAER &£ 4

125 MiPBATES R A4 4

18 MiRIPE AR RN B (—HA) TH2
3R MPBSESR AL 4

FEFE6 I MPBATIE AR S5 E
=205 P BAT Y& RN AE T B
=205 MPBAT R E VAR AR B

FF=6HMIPBSK30HMPBATESR £ E




