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INTRODUCTION
Background

The metal surface cleaning process 1s very important for many applications, for example, pretreatment of metal before plating,
coating, and painting. There are several cleaning methods, such as scrubbing with a scrub pad which may cause sparks and dust
to spread out. One of the most effective methods 1s rust-removing gels. However, they contain non-environmentally friendly
ingredients, and their prices are quite expensive. Therefore, the NEXGEL ACD-01 rust removal gel product was invented. It
contains an acid solution and a biodegradable gelling agent that can remove rust on steel and stainless surfaces effectively.
However, NEXGEL ACD-01 requires a longer shelf-life to prolong the decomposition of gel when exposed to high
temperatures and strong acids. Therefore, this study is focusing on the influences of component types (hydrocolloids) on the
stability of NEXGEL ACD-01 product.

METHODS
Sample preparation

Sample category: K Procedures:
All samples contain 2 % w/v hydrocolloids P i 1. Make up 13 % w/v hydrochloric acid solution by using HCI

1. NEXGEL ACD-01 (Control) g et = Concentrated 37 % dissolve in DI water.
NEXGEL ACD-01 + CMC 2. Adding ingredients of NEXGEL ACD-01 and 2 % w/v of

3 NEXGEL ACD-01 ~ HPMC hydrocolloids 1n each types into the acid solution. Then, stir the gel
4

mixture until i1t dissolves homogeneously.

NEXGEL ACD-01 + Pectin I | 3. Finally, keep 1 a hot air oven at 40 degrees Celsius for 4 weeks.

RESULTS & DISCUSSION
Property Analyses:

Appearance: Viscosity: Syneresis:

* Control looks like diluted syrup Control has 1.450 cm/min * Control has 76.94 %

* HEAGEL ACDUIRCUIE and NEKGEL NEXGEL ACD-01+CMC and NEXGEL = ¢ NEXGEL ACD-01+CMC and NEXGE
ACD-01 + HPMC are look like syrup ACD-01+HPMC viscosity values of 1.467 ACD-01+HPMC viscosity values of 77.44
NEXGEL ACD-01+Pectin looks like and 1.547 cm/min respectively and 80.09 % respectively

Ketchup, Highest viscous and stability which NEXGEIL, ACD-01+Pectin  has 1400 e NEXGEL ACD-014+Pectin has 67.85
1s optimum appearance, and suitable viscous cm/min which is lowest viscosity value cm/min which is the lowest syneresis value
for use as rust remover gel products. indicating the highest viscous. indicating the highest viscous

| Storage time ACD-01 Extending shelf-life, storage at 40 C
Samples Control (C)  C+CMC C+HPMC  C +Pectin Viscosity value Syneresis (%)
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Color cream cream cream Brown

n

B weekl

_ W week |

Sticky rice Porridge Porridge Porridge o week2

Lowest flow Low flow Low flow Medium flow

_ = o week3
g . |

05 | | 2 week 3 ’ | | | | T
\.;__Q:L-f a_Qf- & J week 4 = = - =

Color Light brown Light brown Light brown Brown i
g £ g C+CMC C+H C+P C C+CMC C+H C+P

Appearance
PP ® week 2

Viscosity (cm/min)
Syneresis (%)

week 4

Diluted Syrup Syrup Syrup Ketchup L ) . . . .
Appearance  priohestflow  High flow High flow High flow Rust remover gel in different formulations Rust remover gel in different formulations

Table 1. The appearance of gels during keep in oven for 4 weeks. Figure 1. The viscosity of gels during keep 1n oven for 4 weeks. Figure 2. The syneresis of gels during keep in oven for 4 weeks.

The stability of the gel during keep 1 hot air oven depends on many factors, such as the type of hydrocolloids (molecular weight), type of
chemical bond, mnitial concentration of hydrocolloids, storage temperature, and the pH value of the system, etc. The sample of control mixed with
pectin has the best stability because pectin has the highest molecular weight (150 kDa) than any other hydrocolloids (HPMC; 86 kDa and CMC;

90 kDa).
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Thailand electroplatmg mdustry 1s a great representative for the country's potential supporting mdustries due to its large size and ability to connect with the
production of various products m the global value cham. However, most of the entrepreneurs have difficulty expanding and growth mto higher value
product/market, which leads to cost mtensive market. This project will focus on developmg the digitalized trainmg platform which 1s tailor-made for the
electroplating mdustry.

Electroplating Technology in Various Applications and Markets Electroplating Industry Value Chaimn

Local Electroplating SMEs End Product Manufacturer
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GENERAL PLATING

Electroplating Scene in Thailand TOYOTA

Major activities in Bangkok & vicinity provinces; EEC «= - . —
Over 500-1,000 SME plating companies | e \ 4
Market size: 30 Billion THB w/ 10% growth

Focus 1n automotive, electronic parts and jewelry Y

CHEMICALS

While there 1s a huge opportunity for electroplatmg technology, there 1s a

huge difference m term of structure m electroplatmg mdustry when

compared with the developed country such as Germany. In terms of

production value, German companies produce a variety of high-value # Mmoot Csmaciy

i o Foundation building stage blended learning

equipment and medical devices. The entrepreneurs are also categorized as + HRD Needs (skill gaps) o Innovation cap. build. stage | sl

- - : : : « Didactic development o Innovation targeting stagy
Innovation Driven Enterprises that focus on developmg and applying A P / NS \
advanced matenal surface technology to mcrease thewr production efficiency. =,

IDE training course & mobile application for electroplating industrial cluster

!

products such as electronic equipment, amcraft parts, high end machimery Buiduig i »  Mobile-interactive
!
|

Together with Fraunhofer Institute for Manufacturmg Engmeermg and g
Automation, the world leading electroplating consultant, we analyzed the Increase R&D investment; Cost reduction; Increase revenue

gap between Thai and Germany mdustry. One of the most important factors

and root cause of the gap i1s the employees’ level of knowledge for both
basic and advanced science. While Thai entrepreneur have a strong expertise RESULTS & DISCUSSION

in fixing short term problem, they mostly suffered in term of further Example of tailor-made course according to the industry’s need:
development of technology and competitive edge. Hence, this can be solved “Train-the-Trainer Program”

with the traming programs and workshop tailor made for them. Some of the root causes are data collecting and knowledge management

. . . roblems. This course 1s designed to simpl ide the senior about
Electroplating Industry m Thailand vs Germany P . , =t o ply 54

o ethicient methods to tram new or existing employee. However, the
process requires senior employees to understand exactly what to teach,

how to document the data and improve the teaching method.

M[lcr::r—r:iesgned chrome  Auto initial faihre detection  Green anodizing
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1 /0 Expert /

i | | ' Classic Teacher
A: Revenue above 200 — 2,000 mullion THB | 1294 -
LA ~ Innovations

Trainer Knowledge, skills and attitudes “I guide you towards the learning goals”
B: Revenue above 20 million THB / 36% \ 42%

| B | i " Process “l listen and ask questions to support you”
C: Revenue below 20 million THB 60% : 45%

Thailand GEI‘I’I]&I]}’ Facilitator Process “| support your (group) process and your goals”
30,000 mullion THB total revenue 80,000 million THB total revenue

The role The focus The guiding sentence

Knowledge “l share my knowledge with you”

Recomendation for single training courses Possible format

Based on survey results and experience | _ online blended presencE' Labwork C ONC LUSION

Ele mentaw chemmtw and electrochemistry

Training area

Basics of electrochemistry

SR sty Applied chemi chemical analysis Starter " y :
Basis T sff'lwatmfild.-nghand“ngifthems soues_|_s- e Tailor-made course according to the real need of the industry

of electroplating X 2 —
environmental protection Rinsing technology and waste water treatment Starter

>,

Influences on the quality of electroplated layers Starter
Influence of base material and Influence of base material on electroplating Focus

parts manufacturing on Influence of parts manufacturing on electroplating - : : : e | | | ploye e S
Pretreatment and Pretreatment of ferrous materials

Tnisnus Tlevegon s | : ot e Combining the knowledge and career path mto learning system

Zinc and it’s alloys

Generatsurface technology = Sleiroplating process chin i T e Modern and highly effective learning platform for mdustrial level

Plating
processes

Layers and layer
Technology systems

of electroplating _Hard::hrnmlum
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Background Target Market & Target Application

- Liquid chemic al such as acidic, alkaline, and solvent have Target Market Market Size
been widely use in various applications, however, there are the
difficulty and concern about safety for handling it. Nexus Surface
Innovation Co., Ltd. developed a NEXGEL platform that utilized Al iz i s i R S e e e e
gel technology to transform liquid chemical to gel , that serves the
need of new market and solve the pain point of the limitation of
liquid applications.

Target Application

. Sy Maintenance, Construction,
Rust remover chemical market $531.6 Million Aufornativel1]

Need: Innovation product and packaging for handling hiquid chemicals @
safely and easy to use without spilling off that can use on-site.

METHODS RESULTS & DISCUSSION
Solution Key Product

Replace liguid chemical by gel: ' — From Lab to Market

» Easy to handle, paint onto the target _ —
Surfacej . _ -« :: OrmMaario; _‘__h ’I‘f"!}tlll“iI & Mﬁllllfﬁ I*I_[j_;
5 . " R& Hlldatlon

can select the area for apply
» Ready to use onsite
* Reducing water rinsing
* Reducing chemical consumption

Technology What is NEXGEL ACD-01 (Rust Remover Gel)

v Versatile cleaning products which can be
removed rust effectively {from steel surfaces,
do not damage the base materials

Developed based on the proprietary
environmentally-iriendly

Liquid chemical Gelling Agent NEXGEL

e . Suitable viscosity of gel
(Specific item) (Chemical Gel) yolg

Easy to use, handled conveniently for

Gel Technology 1s a chemical process to transtorm liquid On'?ge mﬂintﬂ?ncelf’mlfks W_ith
chemicals into a gel that 1s spreadable, more manageable, and 7 4 Wits TaUgs Ol appllcation Sizcs
portable. The core technology 1s the formulating of the right Trap out-gas for user safety

ingredients and the unique process to get the perfect gel. Patent Pending No.2303000702
4 Trodemark NEXGEL® Pending No. 230124559

NEXGEL
RUST REMBWER GEL

COMPETIVENESS

Before - Gel Cleaning After

NEXGEL High Performance Benchmark 1

Conducting bar

w/HIh perform.ance

v Reasonable cost

Low Cost (i | High Cost We successtully developed gel technology for cleaning metal

surface by mixing gelling agent with acid solution to form acid gel.
The cleaning performance of acid gel 1s better than any other !
benchmark products 1n the market. Therefore, 1t has been launched to
the market and got continuous sale with dealer, B2B, and B2C.
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Bio-o1l production from biomass via catalytic fast pyrolysis process

Postdoctoral Researcher
Mr. Nuttapan Promsampao, Ph.D.

Hot Filter @

1 Water-covled Principle investigator
__Condenser Asst.Prof. Preecha Sriprapakhan, Ph.D.

u Electrostatic Asst.Prof. Boonyaporn Duangsa, Ph.D.

_ Precipitator
Sl (.

Water
out

IGlass wool -,

Flow Meter

Y Fluidised-bed
E Reactor

__________7!______

|
I .
L

Dry Ice/Acetone
Condenser

N, %

S —— e p——

Biomass Hop_per

oA =

Bio-oil Collector

Water out

Water in 'fl c e
Water Cooling 28 (Char

Jacket : ' Collector

Cotton Wool
Filtel' Vent

S e |

r
i

e e e e e T

sTeseesTeIey

&
Preheater Grenticeloient

Introduction

Waste biomass resources generated from the agricultural industry of

Tha Manao Subdistrict Chai Badan Daistrict Lopburi Province : i i O St St WERE
include durnian peels, bagasse, sugarcane leaves, o1l palm, and other '
materials. It should be managed properly in order to prevent waste
and pollution concerns produced by landfill disposal and
combustion, which 1s a contributor to the PM 2.5 problem 1n the
area. If these biomass raw matenials are processed and used, for
example, to generate biofertilizer or to transform 1t into charcoal or
bio-o1l for use as alternative energy, 1t will be able to mitigate waste
management and pollution problems. <0.2 0.2-0.5

Biomass particle size (mm) Biomass feed rate (g/h)
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Aqueous
= Aqueous

350 400 450 500 550 600 650
Bio-oil Catalytic bio-oil Nitrogen flow rate (I/min) Pyrolysis temperature (°C)

Result

This research investigated the bio-o1l production by fast pyrolysis of palm kernel cake. The
objective was to mvestigate the effect of process parameters and pretreatment kaolin catalyst
on bi1o-o01l yields and characteristics. According to the results, fast pyrolysis using biomass
particle size of 0.5-0.6 mm, biomass feed rate of 100 g/h, carrier gas flowrate of 7 I/min and
pyrolysis temperature of 550°C, the organic bio-o01l produced 1 maximum yield around 48
wt%. The qualities of bio-o01l vary slightly depending on the conditions 1n which 1t 1s produced.
’ When kaolin catalyst was used 1n affected processes, the organic bio-o1l reduced to 36 wt%
pretreated Kaolin and the reaction water increased to 34 wt%. The used of pretreatment kaolin catalyst has a
minor impact on the bio-o1l characteristics.

Product yield {wt%)

4.8 4.0 n/a
7.4 29 <1.0 =
28.7 37.2 34 4 19.2
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Fig 8 The performance of developed five cells DMFC
stack with SSL bipolar plate (a) Effects of oxygen flowrate
(b) Effects of methanol flowrate
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Conclusions

In summary, our study introduces significant advancements 1n Additionally, our study successfully demonstrated
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INTRODUCTION ===+ =+ =+t = = . = - = FPURPOSEON THISWORK= =+ =+ =« =
Starch ROS=CO . " <0
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Bioplastic resins with 20-70% bio-based content were successfully
synthesized from cassava starch and biomass.
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Functional properties with FDA compliance » Roseco bioplastic are available for various applications with high

Cost saving performance (e.g. Straw, Shopping Bag, Garbage Bag, etc.)
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The recent concentration of CO, in the atmosphere

As atmospheric CO, concentrations surpassed 400 ppm Iin 2015, it became urgently

Global Warming Issue necessary to mitigate greenhouse gas emissions, as carbon dioxide (CO,) emissions are the
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CO, concentration (ppm)

% ® Barrow : Z primary cause of global warming. Post-combustion, pre-combustion, oxy-combustion, and
= ¥ American Samoa ; f\ ; AET direct air capture are a few of the numerous techniques involved Iin lowering ambient CO,
—GlobalSeasonal Cycle 144 ¥ V% S —_ concentration and carbon emissions. With respect to effectively mitigating elevated
¥ e AN : atmospheric CO, concentrations, Carbon capture or Direct air capture (DAC), specifically, is

still in its early stages of development but exhibits potential. Additional carbon capture

C processes, including the extraction of CO, from fuel gases, natural gas, and biogas, may be
oo facilitated by materials produced through the efficient implementation of DAC. A consequence
Carbon Capture | “o7» of the extensive coordination bonds that form between metal cations and organic ligands,
> 573 metal-organic frameworks (MOFs) are regarded as the future of adsorbent materials. MOFs

2010 2012 2014 2016 2018 2020 coanaoutarts | Power ian are distinguished from conventional adsorbents by their remarkable porosity and surface

Year area,
comes to undergoing various changes. In addition to gas separation, heterogeneous

Global trend for the increase in CO, concentration in the last 10 years measured at different observatories

ability to be modified In terms of pore size and structure, and flexible structure when it

contained in the Global Monitoring Division (GMD) of the Earth System Research Laboratory (ESRL).  catalysis, water purification, and biomedical applications, these exceptional characteristics

(http://fesrl.noaa.gov/gmd/).

;
Zn(CH5CO0), - 2H,0 + @> —

Distilled water
RT, 1h
Zinc acetate 2-methylimidazole
(2-Melm)

w/ A\ MeOH, DMF, EtOH,
Ratio : 1:1,. 3:1, 6:1 DI water, 6 hr

Mg-MOF-74@ZIF-8

render them exceedingly promising for a wide range of uses.

Technology Background

(as preparation
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d Textural parameters of Mg-MOF-74@/ZIF-8 structure

d Mg-MOF-74@ZIF-8 structure
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N, Adsorption (cm’/g)

BET surface | Pore Pore
area volume diameter

{(m3/qg) (cm?d/g) {(nm)

ZIF-8 975.45 0.72 0.90

Mg-MOF-74 136.87 0.25 0.79

=.=.=.=l='='=.=‘=/ Mg-MOF-74@ZIF-8 (1:1) 823.61 0.76 0.90

Mg-MOF-74@ZIF-8 (3:1) 765.50 0.63 0.89

—m— 7IF-8 Mg-MOF-74@2ZIF-8 (6:1) 699 .32 0.61 0.90
—e— Mg-MOF-74

—A— Mg-MOF-74@ZIF-8 (1:1)

—v—mgMor-mezirs 1) | o Mg-MOF-74@ZIF-8 crystals are typical
T MeNMORTEARSOD | tyne-|  profile according to the IUPAC

o The formation of Mg-MOF-74@ZIF-8 structure has no impact on the morphology
and size of the crystal, with the exception of its outer layer, which exhibits a non-
smooth texture, leading to the presence of many crystal defects.

d XRD and chemical functional group

— ZIF-8 ity
—— Mg-MOF-74
Mg-MOF-T4@ZI1F-8-(1:1)
—— Mg-MOF-T4@ZIF-8-(3:1)
— Mg-MOF-T4{@Z1F-8-(6:1)

T5v-2 cm=t
ligands HAOHTP

i._-

1412 cm—1
C-H b=nding
_.—-—'Iluﬂh-—l-v-p_._ — FE N i

1261 cm—1 _r
ZIF-8 C=M imidazale ring

— Mg-MOF-74 1144 cm-!
—— Mg-MOF-74G@Z1F-8 bending ofthe

imiazcle ring
1 ]

286 em™?

Intensity (a.u.)
Transmittance (%)

rings in hddhtp.

T T ' 1 Y | ! | T L | . T
45 50 4000 3500 3000 2500 2000 1500 1000

20 (degree) Wavenumber [cmui)

o The formation of composite Mg-MOF-74@ZIF-8 structure can be confirmed
through comparison of its XRD pattern. It can be seen that the XRD pattern of Mg-

MOF-74@ZIF-8 was consistent with the pristine ZIF-8 and Mg-MOF-74 indicating
the successful formation of the outer layer on the core MOF.

o The spectrum of composite MOFs can be found in Mg-MOF-74-@ZIF-8, which
provides strong evidence for the presence of both ZIF-8 and Mg-MOF-74 within the
structure of the composite material.
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- classification of the adsorption isotherms,
0.2 0.4 0.6 0.8 : representing their microporous structure.
Indeed, the microporous materials provide
outstanding specitic surface area for gas
adsorption, owing to their high surface to
volume ratio.
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1. Objective Proposed Work 2. Introduction 3. Graphical abstract

( To develop a geopolymer/zeolb <« In today's changing environment, due to

various reasons such as population growth,

composites for methyl orange dye

— industrialization, urbanization, the demand ot ' &

dyes 1s escalating that causes various negative — + l I % . \

, : Strirring

To assess the mechanical properties, _ MK +Flyashes  Hydrothermal @
effects on life. sy | ' -

dye adsorption of the 2

Alkali Activator

geopolymer/zeolite-P composites. Scientists are making various efforts to control

this impact, especially for dye removal using

To study the devel t of £ i 3
o SHaY ¢ deveiopment o adsorption method. —] =

structural, physical and chemical

<Adsm];tinn

+

properties of different materials 1n % QOur research group aims to prepare PP

geopolymer composites. geopolymer/zeolite-P composite materials

made from combustion by-products for dye After Adsomption  Before Adsorption

\ / adsorption.

4. Materials and Methods 5. Results and Discussions

5.1. X-Ray Diftraction Analysis
L ] § | Q
Geopolymer and its composite Preparation
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Fig. 3. SEM 1mages of (a-b) FA, (c-d) MK at
different magnifications

Fig. 2 XRD pattern of (a) FA and (b) MK

Table : 1 Chemical composition of raw materials by XRF

/ . .lIlIlll\
i SO, | Fe0, | Ca0 | SO, | MeO | KO | TiO. | P.O. | Sum A different types of geopolymer/zeolite-P _
SOmpeSER o ol 3 : | composites based on combustion by-product This research has

and metakaolin will be successfully prepared received funding S_UPPOI"?
1713 2828 1806 2487 0521 0356 0218 0041 030 8941 by geopolymerization and hydrothermal from the NSRF wvia the

process for methyl orange dye degradation in Program Management Unit
the near future. for Human Resources &

Kaolinite 3341 5857 0161 003 000 007 0L75 009 004 9527 Institutional Development,
Research and Innovation

[Grant No. B13F660056],

The composites will be successtully tormed by
- hydrothermal methods and their chemical and

98 5531 02 08 004 029 0204 0. 09 99.98 Y
e ol Ak physical properties will demonstrated by XRD,
SEM, BET, compressive strength, cation Theaithais woild ifice 1o

exchange capacity analysis etc.

Table : 2 Particle size and BET surface area and ICP-OES (mg/L) of FA, and MK acknowledge Research &

Innovation Center, SCG

Ad ti ' ill be checked with pH

_ collaboration and financial
Particle size distribution (0, ) (um) 11.12 19,39 . concentration. suppott.

9.59 2382 Our research group is investigating to find out
| 5 ¢ 205 which compound has the highest adsorption
ICP-OES (mg/L) ' capacity to remove the azo dyes from the

87 144 simulated wastewater.
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