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JOPE TECHNOLOGY

¢ "The World's First ; SF-SMB

JOPE was established in 2012 and is the world's first company to
combine “Supercritical Fluid Technology" and “Simulated Moving Bed
Chromatography." We can provide a green solution to separate and purify
active pharmaceutical ingredients for medicines, nutraceuticals, and cosmetic
ingredients.

From research and development, through process scale-up design, to
equipment assembly, we possess professional technology and expertise. The
SF-SMB system uses supercritical CO2 throughout the process, which is
easy to recycle and reuse, thereby reducing costs and making it the preferred
choice for green, environmentally friendly, and economical processes.

Laboratory Scale Preparative Scale Large Scale

2B Process Development, Preparative-
Scale Equipment Design, and The
Construction of Purification and
Separation Facilities;

B OEM And ODM Services for the
Purification of Nutritional
Supplements, Pharmaceuticals, and
Fine Chemicals;

& High-Pressure Devices.

E E MR Rad

Website | www jope-smb.com
E-mail : jope-smbiEjope-=smb.com

Tel: {03) 32B-2658
Add-Mo. TIIT2, Ln. 238, Wengong 1st Rd., Guishan Dist., Taoyuan City, 333001, Taiwan
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" TST Taiwan Supercritical Technology Co., Ltd.
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Supercritical Fluid Lab Extraction Equipment

HASE 1{tBMLIWAR 2.05%8EE 3 TR FREr 4./ BEEE
EaWE 1ENSERNF 28 R TS0 3. 0FEMAMN NSNS SRR

Cwen Lab Extraction Equipment mﬁﬂﬁmtﬁﬁﬂ ONV-SCF-10000

" M l
1. B HR{ERN : 7250 Psi / 500 Bar

2, B 1ERE - EiB~220C :

“~d
3, ZEAviEA : 60/ 250/ 1000 mi =

4. TEAES - FEIITAARAE / B8 X 2 4 %’

5. SRR~ : 700 » 650 X 950 mm

6. |iE : 110V /7 16A

7. EEEEEEE ¢ BEMCEZ FE8E

IEC 61010-2-010 : 2002 (2nd Ed)for use with IEC 61010-1 : 2001
EM 61010-2-010 : 2004 (2nd Ed)for use with EN 61010-1 : 2002

H‘[ﬂﬂ ;‘]mﬁﬂlﬂ Digital Pressure Control Module
i PR R AR — WL (LCOR)

1. R : 1500~10000 Psi ((RELEE)

2. FFE R © 200 ml f min (1£4350 PsiF)

3. MRl EURR NI HI R

4. HEARIRENE

5. JMRTT 360 X 600 X 270 mm

6. T 110V 1 3A

7. EREE  BRCEZ I
PR-10000C EN 61010-2-010:2002(2nd Ed) for use with EN §1010-1:2001

2L Lab Extraction Equipment 2L ZEEWESEZ(§ SE-2000-10000

A
1. BAIR{ER D : 7250 Psi / 500 Bar
2. IRfE/RE : =il~100°C
3, FEHVIERR : 2000 mil X 1
4, SEANEREE - EVESE /HE X188
5. MR : B20 x 560 > 620 mm
YT
7. i

EN 61010-1:2010+A1:2019, EN 61010-2-010:2014 SE-2000 PM-10000C

SHE=R M EERFIROR
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Supercritical Fluid Lab Extraction Equipment

HAYS 1{FMETNESRET 2 FoE 3¢ TESSE s RS 4/ BT
EREHE 1RNSSESEF 28 FUBE TAHLMW 3 AFEMEEY RN EETEYER

1L AR SR BRI ov-scr-10000c
i
1. mAH{ERD : 7250 psi / 500 Bar ’
2 mAIR{ERE : 220C /

. ZEEV#RER : 60 /250 / 1000 ml -
RN WU REURE / HHE X248 i,
. SRR 1 700 X 650 X 950 mm |
C®iE 110V 16A
. ERERE - HBCEZ R
IEC 61010-2-010 : 2002 (2nd Ed)for use with IEC 61010-1 : 2001
EN 61010-2-010 : 2004 (2nd Ed)for use with EN 61010-1 : 2002

=] & tn B W

ﬂﬁl’ﬁ C—DEE hﬁﬁ]fﬁm CO: Digital Pressure Control Module
i R AR AL (LCO2)
1. RfFsHER S : 1500~10000 psi (RFFR )

.' - - 2. FEsHt AR : 75NL/ min

. 3, gt R D R R

b 4. FEta At fES T

oy 5. JMERR=F : 360 X 600 X 270 mm
‘ 6. T\ : 110v/3A

7. ERRHE | BACEZ R
EN 61010-2-010:2002(2nd Ed) for use with EN 61010-1:2001

2L SR RN se.2000-100000

R

1. mAH{ER ) : 7250 psi / 500 Bar
2. mAIRERE : 100°C

3, FEEVPIHR : 2000 ml X 1 -
4, THUERH  THNEE /S X148 --ll
5. SN : 820 X 560 X 620 mm .
B. R 220V/16A

PM-10000C

- &
SE-2000 PM-10000C

soza3 e BR 5 B 8% § & B8 — E¥ 346 5%

M 346, Sec. 1, Yuan-Tsao Bd ., Fenyuan. Changhua, Taiwan c E E E_'-:"-':
Tel: +886492511938 / Fax:+886492511933 g R

Mail - service@tst.tw 7 Http://www.tstscul.com
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Safoty and Health Technology Center
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R. 143, Bldg. 52, 195, Sec. 4, Chung-Hsing Rd., Chutung,  4F., 41 Fuchian 4th St., Anping District, Tainan
Hsinchu 310, Taiwan City 708, Taiwan
Tel : 03-5836885({L W) Fax : 03-5837538 Tel : 06-2937770 Fax : 06-2938810
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Total Solutions Provider for Gas Supply.
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Pinature Dental Clin
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Development of No-Supercritical Fluid-Used Foam Injection Molding (FIM)
Prof. Masahiro Ohshima (Emeritus Professor, Vice President and Director of
the Institute for Liberal Arts and Science (ILAS), Kyoto University)

Reducing Joining Stress of Metal-Plastic Multi-material Products by Inducing
Supercritical CO, Bubble Nucleation at their Interface to Realize Material
Recycling

Prof. Kentaro Taki (Institute of Frontier Engineering, Kanazawa University)
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Supercritical CO,-assisted Electropolymerization of Pyrrole as Supporting
Materials for Catalytic Electrodes

Punvinai Vinaisuratern!, Tomoyuki Kurioka??, Tso-Fu Mark Chang??,
Masato Sone??

Green carbon capture: Experiments and thermodynamic modelling of the
solubility of carbon dioxide in hydrophobic deep eutectic solvents
Serli Dwi Rahayu?, Yuyi Lee!, Ming-Jer Lee?, Ardila Hayu Tiwikrama®”

# 38 4 (PP 01~PP 11)

0 1 TP 16
7R R R e 3T £ S 2 R AT R A 5 S
h2
FIEVSFREL- PRI ERL A2

o 0 TP 17

RIEh S0 FY H RS ?*Mmss A
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# %% Chih-Yu Yang! ~ 2 7 ;# Xuan-Chun Wang! - 3 % 3 Hou-Chien
Chang'”

PP 04 et 19
Design of sustained-release composite particles using supercritical
assisted atomization for pulmonary drug delivery
Hsien-Tsung Wu*, Yi-Jia Tu, Rong-Sian Jhang, Wei-Lun Chen

PP OS5 20
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Extraction of Lignin from Rice Husks Using Deep Eutectic Solvents with
or without Supercritical CO;

Min-Jie Yu, Zhi-En Xin, Ardila Hayu Tiwikrama™
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Invited

Lectures (I)

Prof. Masahiro Ohshima

Development of No-Supercritical Fluid-Used Foam Injection Molding (FIM)

Invited

Lectures (IT)

Prof. Kentaro Taki

Reducing Joining Stress of Metal-Plastic Multi-material Products by Inducing
Supercritical CO; Bubble Nucleation at their Interface to Realize Material Recycling

Invited
Lectures (11I)

Féi//ﬁ"/p SN -‘;‘—ﬂ

NexCell: The Future Shaped by Physical Foaming

OP 01

e~ Rl
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ALTRA = F AT MR R & 5 BB M e

OP 02

TR MAG - faE EP L

R - F PRI AT T R BTy

OP 03
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OP 04
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OP 05

Punvinai Vinaisuratern', Tomoyuki Kurioka??, Tso-Fu Mark Chang??, Masato Sone?*

Supercritical CO»-assisted Electropolymerization of Pyrrole as Supporting Materials for
Catalytic Electrodes

OP 06

Serli Dwi Rahayu!, Yuyi Lee!, Ming-Jer Lee?, Ardila Hayu Tiwikrama'”

Green carbon capture: Experiments and thermodynamic modelling of the solubility of
carbon dioxide in hydrophobic deep eutectic solvents

PP 01

FRIEUBER RELE e ER A2

$ PR A ek AT £ 5 2 B A TRR A L B & BN g 2 g

PP 02

% % 4z_You-Ding Li' ~ % & % Yu-Siang Luo' ~ % &z Hou-Chien Chang

AT % %P&ﬂ%%aﬁﬁﬁ$Wﬁﬁﬁ

PP 03

# %% Chih-Yu Yang' + 2 % ;% Xuan-Chun Wang' ~ 3& 5 3 Hou-Chien Chang'”

B ? ks Halamphora sp. 12 LABF T {]* RSM FitAeTmh - &

PP 04

Hsien-Tsung Wu*, Yi-Jia Tu, Rong-Sian Jhang, Wei-Lun Chen

Design of sustained-release composite particles using supercritical assisted atomization

for pulmonary drug delivery
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FHALP : Development of No-Supercritical Fluid-Used Foam Injection
Molding (FIM)

Name

Title

Affiliation
&
Office

TEL

E-mail

Education

Current

Research

Interests

Professional
Experience

Masahiro Ohshima

Emeritus Professor, Vice President and Director
of the Institute for Liberal Arts and Science
(ILAS), Kyoto University

Yoshida Nihonmatsu-cho, Sakyo-ku, Kyoto 606-
8501, JAPAN
+81-75-753-6683 FAX

ohshima.masahiro.2w(@kyoto-u.ac.jp

1988, Doctor of Engineering (Kyoto Univ.)

1983, Master of Engineering (Kyoto Univ.)

1981, Bachelor of Engineering (Kyoto Univ.)

Supercritical fluid-aided polymer processing

Polymeric foaming and porous material fabrication

Drying and freeze-drying of polymer solutions

Mass transfer processes in material processing

Global education and international student exchange programs
Liberal arts and science education development

<Academic Qualification>
Academic Positions

1986-1994 Instructor, Department of Chemical Engineering, Kyoto
University

Jun-Dec 1993 Visiting Researcher, University of Calgary, Canada

Dec 1993-Mar 1994 Visiting Engineer, Department of Chemical
Engineering, MIT, USA

1994-Mar 1996 Associate Professor, Dept. of Computer Science and
Systems Engineering, Miyazaki University

1996-Dec 2001 Associate Professor, Dept. of Chemical Engineering,
Kyoto University

Aug 1999 Visiting Researcher, Institute for Microstructural Sciences
(IMI), NRC, Canada

Jul-Sept 2000 Visiting Associate Professor, National University of
Singapore

2001-2024 Professor, Dept. of Chemical Engineering, Kyoto University

2023-2024 Group Manager, Kyoto University Research Administration
Center (KURA)

2024—Present Vice President of Kyoto University & Director of the
Institute for Liberal Arts and Science
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<International Academic Activity>

e Jan—Feb 2006 & Jan—Feb 2008 Visiting Professor, Polymer Science
Program, The Petroleum and Petrochemical College, Chulalongkorn
University, Thailand

e 2006-2008 External Examiner, Polymer Engineering Program,
University of Science, Malaysia

e 20112018 Visiting Professor and Department Coordinator, Dept. of

Chemical and Petrochemical Engineering, Egypt-Japan University of

Science and Technology (E-JUST), Egypt
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F#HAZ P : Reducing Joining Stress of Metal-Plastic Multi-material Products by

Inducing Supercritical CO; Bubble Nucleation at their Interface to
Realize Material Recycling

Name Kentaro Taki
Title Professor
Affiliation
& Kanazawa University
Office
TEL +81-76-264-6257 FAX N/A
E-mail taki@se.kanazawa-u.ac.jp
. Department of Chemical Engineering, Graduate school of Engineering,
Education ) i
Kyoto University, Japan
Current

Research  Polymer processing and material recycle

Interests
2005 Assistant, Department of Chemical Engineering, Kanazawa University,
Japan
2007 Assistant Professor, above
2013 Associate Professor, Department of Mechanical System Engineering,
i Yamagata University, Japan
Experience & Y, Jap

2014 Associate Professor, Institute of Natural System, Kanazawa University,
Japan
Since 2019 Professor, Institute of Frontier Engineering, Kanazawa

University, Japan
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F#HAZ P : NexCell: The Future Shaped by Physical Foaming

Name

Title
Affiliation

&
Office

TEL

E-mail

Education

Skills

Professional
Experience

Jim, Chen

General Manager

King Steel Machinery Co,. Ltd

04-23501566 FAX 04-23501576
jimchen@kingsteel.com

Stanford University Graduate School of Business

Entrepreneurship, Innovation Management

-Business Development
-Organization and Cooperative Culture Transformation

-Supply chain strategy plan and execution

-Vice President, King Steel Machinery
Directed corporate strategy and operations, driving business growth and
organizational development across multiple divisions. Provided executive

leadership in market expansion, partnership building, and P&L management.

- NexCell Project Lead, King Steel Machinery
Spearheaded the development of a new manufacturing process from concept
to implementation, successfully launching into the commercial market and

creating new revenue streams.

-Founder & CEQ, Otrajet
Founded OT, a start-up, and scaled it through strategic planning and market
positioning. Developed cross-functional teams and organizational systems to

support long-term growth.
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IL 1

Development of No-Supercritical Fluid-Used Foam Injection Molding (FIM)

10 years of history from supercritical fluid-assisted additive impregnation to Low-Pressure FIM

Masahiro Ohshima

We have recently developed and commercialized a low-pressure foam injection molding system

and technology that enables the production of microcellular foams without using supercritical

nitrogen or carbon dioxide. The origin of this development lies in our earlier work on introducing

additives into plastics by utilizing the unique properties of supercritical fluids, as well as in the

development of supercritical fluid-assisted plastic plating technologies. In this talk, I will explain

how the initial idea of additive injection with supercritical fluid support eventually led us to the

establishment of the low-pressure foam injection molding technology.
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Reducing Joining Stress of Metal-Plastic Multi-material Products by Inducing
Supercritical CO; Bubble Nucleation at their Interface to Realize Material
Recycling

Kentaro Taki'”

! Institute of Frontier Engineering, Kanazawa University, Japan.

The separation of metal-polymer composites poses significant challenges in industries such as
automotive, aerospace, and electronics. To address this, we propose a separation method utilizing
CO»-induced bubble nucleation at the metal-polymer interface for effective delamination.[1,2] While
this method has demonstrated success under specific conditions, further optimization of saturation
parameters is required for complete delamination. A lap-shear specimen comprising an aluminum (Al)
alloy bonded to 40 % glass fiber-reinforced polycarbonate (PCGF40) was impregnated with CO, gas
at saturation pressures ranging from 5 to 15 MPa at a constant temperature of 80 °C for 24 h.
Subsequently, specimens were heated at 130 °C for 3 min to induce bubble nucleation at the interface.
Differential scanning calorimetry (DSC) analysis indicated an increase in crystallinity with rising
saturation pressures. The maximum separation load between the metal and polymer was determined
using tensile lap-shear strength tests according to ISO 19095-3 fixture standards. Results showed that
heating at 130 °C significantly reduced the separation load as the saturation pressure increased up to
13 MPa due to bubble nucleation and cracking, as confirmed by X-ray computed tomography (X-ray
CT) imaging. However, at pressures of 14 and 15 MPa, crystallinity reached a constant level, and the
increased lamellar thickness resulted in higher separation loads. Additionally, lower saturation
temperatures (50 °C and 60 °C) led to reduced crystallinity rates. At 12.5 MPa and 60 °C, followed
by heating at 130 °C, minimal residual resin content and the lowest separation load were achieved.
These findings establish optimal saturation conditions, promoting efficient composite recycling and
high-purity material recovery.[3]
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1. Li, J.-E., S.-C. Chien, and C.-M. Hsieh, Modeling solid solute solubility in supercritical

carbon dioxide by machine learning algorithms using molecular sigma profiles. Journal of
Molecular Liquids, 2024. 395: p. 123884.

2. Makarov, D.M., N.N. Kalikin, and Y.A. Budkov, Prediction of Drug-like Compounds
Solubility in Supercritical Carbon Dioxide: A Comparative Study between Classical Density

Functional Theory and Machine Learning Approaches. Industrial & Engineering Chemistry
Research, 2024. 63(3): p. 1589-1603.
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Supercritical CO:-assisted Electropolymerization of Pyrrole as Supporting
Materials for Catalytic Electrodes

Punvinai Vinaisuratern!, Tomoyuki Kurioka??, Tso-Fu Mark Chang®3, Masato Sone**

! Department of Materials Science and Engineering, School of Materials and Chemical Technology,
Institute of Science Tokyo, Japan
2 Materials and Structures Laboratory, Institute of Integrated Research, Institute of Science Tokyo,
Japan
3 Laboratory for Future Interdisciplinary Research of Science and Technology, Institute of

Integrated Research, Institute of Science Tokyo, Japan

Conducting polymers, such as polypyrrole (PPy), have been utilized in a wide range of
applications due to their excellent chemical and electrical properties. Their electrical properties
originate from their m-conjugated backbone, which enables their use as supporting materials in
chemical sensors. One of the most important properties for this application is morphology. However,
forming PPy films by chemical polymerization often involves toxic solvents, such as acetonitrile.
Therefore, electrochemical polymerization in aqueous solution is preferred. Nevertheless, due to the
difference in polarity between pyrrole and water, pyrrole has limited solubility in water, which
restricts control over the surface morphology of PPy. On the other hand, supercritical carbon dioxide
(scCOy) is a green, non-polar solvent that is used in electrodeposition to enable better control of the
properties of deposited materials [1]. Thus, scCO» is employed to aid the electrodeposition of pyrrole
by improving mass transport.

In this research, the properties of scCO>/water emulsions are adjusted to control the morphology
of PPy, resulting in unique structures [2]. The effects of the concentration of sodium dodecyl sulfate,
used as a surfactant, and the volume ratio between scCO» and water are investigated. The results show
that without scCO, PPy develops a conical structure, whereas PPy synthesized with scCO; forms a
granular structure. Further increasing the scCO» volume causes the film to change to a thin layer with
particles on top. These particles vary from large, flower-like particles to granular ones. In conclusion,
the morphology of PPy films can be controlled through the emulsion state of the C/W emulsified
electrolyte, resulting in granular structures and flower-like particles.

Reference

[1] T.-F. M. Chang et al., Surf. Coat. Technol. 205 (2011) 3890
[2] P. Vinaisuratern et al., J. Electrochem. Soc. 171 (2024) 092504.
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Green carbon capture: Experiments and thermodynamic modelling of the
solubility of carbon dioxide in hydrophobic deep eutectic solvents

Serli Dwi Rahayu!, Yuyi Lee!, Ming-Jer Lee?, Ardila Hayu Tiwikrama!®
'Department of Chemical Engineering and Biotechnology, National Taipei University of
Technology, 1, Section 3, Zhongxiao East Road, Taipei 106, Taiwan
’Department of Chemical Engineering, National Taiwan University of Science and Technology, 43,
Keelung Road, Section 4, Taipei 10607, Taiwan

Reducing atmospheric concentrations of carbon dioxide (CO2) has become a major global concern
due to increasing energy use and industrialization [1]. Therefore, CO capture technologies must be
cost-effective. Absorption solvent is promising due to its large absorption capacity, high flexibility,
and ease of regeneration. Among those solvents, amine solvent is excessive volatility that may result
in significant economic losses and environmental impact [2]. Hence, the choice of solvent plays an
important role to achieve green sustainability. Hydrophobic deep eutectic solvents (HDESs) are
emerged as an eco-friendly agent for CO» capture due to their high absorption capacity and ease of
preparation [3]. In this study, the solubility of CO> in four HDESs, including blendings of decanoic
acid/octanoic acid and dodecanoic acid/octanoic acid with molar ratios of 1:2 and 1:3, respectively,
were measured using a high-pressure variable volume cell [4] at a temperature ranging from 313.15
K to 343.15 K and pressures up to 18 MPa. Each HDES was assumed to be a pseudo-pure component.
At 0.9100 in mole fraction of CO», the solubility of CO> increases with increasing concentration of
octanoic acid. Increasing the carbonyl compounds in the HDES enhanced the solvation of CO2 which
offers great possibilities for the design of renewable COz-philes. The experimental vapor-liquid
equilibria (VLE) data were also successfully correlated using the Peng—Robinson (PR) and the
Soave—Redlich—-Kwong (SRK) equations of state with the van der Waals mixing rules. Those models
provide important thermodynamic properties for optimizing design of the CO» capture process with
the green solvents.

Keywords: solubility of CO»; hydrophobic deep eutectic solvents; vapor—liquid equilibrium; high-
pressure variable volume cell
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Design of sustained-release composite particles using supercritical assisted
atomization for pulmonary drug delivery

Hsien-Tsung Wu*, Yi-Jia Tu, Rong-Sian Jhang, Wei-Lun Chen
Department of Chem. Eng., Ming Chi University of Technology

Monodisperse bovine serum albumin (BSA) particles were produced using supercritical assisted
atomization (SAA), employing carbon dioxide as the spraying medium or co-solute and 20 wt%
aqueous ethanol as the solvent. The aerodynamic performance of BSA was further assessed by adding
different amounts of leucine, which the optimal concentration determined to be 10 wt% [1].
Hydroxychloroquine sulfate (HCQ), a water-soluble drug repurposed for COVID-19, was co-
precipitated with BSA via supercritical assisted atomization under the aforementioned optimal
conditions. The effect of the BSA/HCQ mass ratio (£) on the in vitro aerosolization and dissolution
behavior of the HCQ-BSA composite particles was systematically evaluated. Operating at a higher
saturator temperature of 343 K during SAA induced partial BSA denaturation, enhancing its
hydrolytic resistance and potentially improving the aerodynamic properties while retarding drug
release. The fine particle fraction (FPF) increased with higher mass ratios, with composites at Z= 15
achieving the best aerodynamic performance (59% FPF), which was approximately 16-fold greater
than raw HCQ. Dissolution testing further revealed that complexation with BSA markedly prolonged
HCQ release, extending the 80% dissolution time from 10 minutes to 6 hours. These findings indicate
that SAA-produced HCQ-BSA composites are promising candidates for sustained-release pulmonary
drug delivery formulations.

Keywords: supercritical assisted atomization, bovine serum albumin, hydroxychloroquine sulfate,

sustained-release, pulmonary drug delivery,
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Extraction of Lignin from Rice Husks Using Deep Eutectic Solvents with or
without Supercritical CO;
Min-Jie Yu, Zhi-En Xin, Ardila Hayu Tiwikrama®
Department of Chemical Engineering and Biotechnology, National Taipei University of Technology,
1, Section 3, Zhongxiao East Road, Taipei 106, Taiwan

Rice husks (RHs) is an agricultural byproduct of rice cultivation, and rice is the most important
food crop in Taiwan. The RHs was historically considered waste and either discarded in fields or
burned on plantations. However, RHs is a renewable energy source that can be used to produce
bioenergy and reduce the consumption of fossil fuels [1]. The main constituents of RHs are cellulose
(50%), lignin (30%), and organic compounds (20%) [2]. Lignin is acknowledged becoming important
complements to petroleum-based fuels due to the sustainability energy. Therefore, in this study, lignin
extraction from RHs using choline chloride (ChCl)-based deep eutectic solvent (DES) with diethylene
glycol (DEG) and lactic acid (LA) with molar ratio of 1:4 and 1:8, respectively, were measured using
high-pressure cell [3] at atmospheric and supercritical CO>. The thermophysical of DES were
measured using thermal gravimetric analysis (TGA) for confirming the DES stability at pretreatment
condition. The acidity of pretreatment solvent affects the lignin extraction. For comparison,
decreasing the DEG concentration in DES enhanced lignin extraction, while lignin extraction
increased with increasing lactic acid concentration due to the higher acidity of lactic acid compared
to DEG. The effect of pressures, reaction times and temperatures are also investigated in this study.
Results showed that high temperatures and longer reaction times accelerated lignin extraction under
atmospheric conditions. Under scCO», lignin extraction is slightly lower than at atmospheric pressure
due to the lower solvation of CO; in DES. Among all DESs, ChCI:LA (1:8) achieved the highest
lignin recovery under atmospheric pressure and maintained good solvent recoverability, although
repeated recycling gradually reduced efficiency. Overall, DES pretreatment provides a green, efficient,
and sustainable strategy for lignin extraction.
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Clean  Green  Health
‘ T 5 T Taiwan Supercritical Technology Co., Lid.

HBREZEFNRESZEX

Green Process Extraction Equipment Specialist

! ol ebdney Lol d b i SCF Oven Lab 1L Extraction Equipment

Az 3% 18 H

Service Item

BRMERNET A
Professional '\ MERRES17LEREA

Process Design

SodENE
Equipment Manufacture

RIFEN/Hix
OEM Extraction / Cleaning

FiMER®

Repair Service

EREERs
Turnkey Solution
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Taiwan Supercritical Technology Co., Ltd.
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