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Very long lasting bubbles — reflections
on the first 10 years of the FBIA and
the growth of TC 281 in

fine bubble technology.

Dr Stephen Ward-Smith #% 5 |

Having now been involved in the field of particle characterisation
for over 25 years, it’ s been interesting to see parts of the market
grow exponentially. Whilst | can’ t say | was there at the very
beginning, it s been my pleasure to have been involved in the last
10 years of growth within the fine bubble technology area. | was
present at the first meeting in Kyoto as part of the UK delegation.
Our first chairman of TC 281 was Mr Maurice Wedd, who was my
first boss, and brought me in to the characterisation field, so it was
my honour to follow him as 2nd Chairman.

As the UK delegation we have hosted 3 ISO meetings, the 2nd in
Manchester in 2014, the 5th in London in 2016 (where | took over
as chair) and the 16th in London in 2022. We also held
International symposia in Manchester (2014) and London (2016).
The UK have worked with the hard working team at the FBIA
throughout.

In the UK | see increasing interest in fine bubble technology. There
are several groups looking at drug delivery and ultrasound imaging,
but there is probably the greatest amount of interest in agricultural
and environmental applications. These are in hydroponics,
chemical free washing of fruits and vegetables and the
reoxygenation of stagnant water sources.

It'" s been a pleasure to be the Chair of ISOTC281 for the last 6
years (where does the time go?) and | even got to spend my 50th
birthday with the group. We have an excellent community of
experts and a healthy pipeline of standards in many different
application areas. We are 10 years in, but things are only just
starting, there will be even bigger expansion in the next 10 years.

Dr Stephen Ward-Smith MRSC

Strategic Account Manager (Pharma and Food)
Malvern Instruments Ltd

Grovewood Road

Worcestershire Malvern WR14 1XZ

United Kingdom
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Prof. Zhaojun LI "[E [t

| wish to extend my sincerest congratulations on the 10th
Anniversary of Fine Bubble Industry Association (FBIA).

It is a great milestone to reach 10 years. It means youth and vitality,
and it is commendable to launch a technical committee of the
International Organization for Standardization at the beginning of
its establishment in 2013. Best wishes to Fine Bubble Industry
Association (FBIA).

Through the organization, 1SO/TC281 fine bubble technology
(FBT) , in which China

is one of the initiators as P member, and as the head of the
delegate, |, as an active member, attended all of the meetings and
have met many experts and scholars from all over the world,
gained a deeper understanding of FBT, understood more about
China's potential in the field, and established of the Micro/Nano
Bubble Professional Committee of Chinese Society of Particuology
and the Technical Standard Committee on FBT in China. Both
organizations have laid a foundation for promoting the
development of FBT in China. Based on the work above, we were
honored to host the 10th ISO/TC 281 meeting in Hangzhou in 2019
with cooperation with FBIA.

| hope that we will cooperate to promote the healthy development
of FBT around the world through I1ISO/TC281 for the sustainable
development goals of the United Nations in the fields of cleaning,
agriculture, aquaculture, water treatment, health and the some
other unknown challenging fields ..

Wish both FBIA and ISO TC281 great success in the future.

Best Regards,
Prof. Zhaojun LI

Institute of Process Engineering, Chinese Academy of Sciences
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Dr Nicholas Young Cheol PARK &#[E {t3
(KFBIA &)

First of all, allow me to congratulate you on the 10th anniversary
of the establishment of the Fine Bubble Industry Association
(FBIA). FBIA has been playing a key role in the establishment and
development of the ISO/TC281, fine bubble technology committee,
as well as a global key organization for the technology
development and industrial application of fine bubble technology
over the past 10 years. | am deeply impressed by the FBIA's
dedication and this helped motivate the establishment of the
Korea Fine Bubble Industry Association (KFBIA).

Fine bubble technology is used in various fields of industry, and
among them, remarkable progress has been made in the fields of
cleaning, agriculture and fisheries, and the environment in the past
10 years. However, many fields and devices where fine bubble
technology can be utilized are still waiting for its application, and
this is a challenge for all of us working in the fine bubble area.

As an entrepreneur in the field of fine bubbles, | deeply
appreciate and respect the FBIA for its role as an international
leader in fine bubble standards for the past 10 years. In addition,
we hope that you will continue to contribute to the globalization of
fine bubble technology standards and industrial development.

Once again, congratulations on the 10th anniversary of the FBIA,
and we wish FBIA every success in the future endeavors.

Sincerely,

S
Nicholas Young Cheol PARK
President of KFBIA
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On behalf of Enterprise Singapore, | would like to congratulate the
Fine Bubble Industry Association of Japan (FBIA) on its 10th year
anniversary, and the establishment of the ISO Technical
Committee (TC) 281 on Fine Bubble Technology since 2013.
From aquaculture, cleaning, to industrial wastewater treatment,
fine bubble technology (FBT) has a wide range of applications that
can benefit many industries. To increase awareness of and
promote these applications in Singapore, FBIA partnered
Singapore’ s National Mirror Committee (NMC) for FBT to
organise two Fine Bubble symposia in Singapore. The first was
held in July 2017, in conjunction with ISO TC 281 meeting in
Singapore, and the other was held in August 2022. These symposia
were well received by both local and international participants who
had attended these events. | would like to thank FBIA and
Singapore’ s NMC for their strong support in gathering regional
experts who had shared their insights in FBT research and
applications at the symposia.
| would also like to thank the IDEC Corporation, member of FBIA,
for loaning a Fine Bubble generator unit to support local research
in FBT applications. This has helped to build up our local
knowledge in the technology and capacity to participate and
contribute towards ISO TC 281" s activities.

| wish FBIA every success in the work of the ISO TC 281 for many
years to come.

Regards,
Mr CHEONG Tak Leong

Director (Standards)
Enterprise Singapore
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Standards Australia ME 090 Fine Bubble Technology congratulates
the Fine Bubble Industry Association of Japan (FBIA) on the
occasion of its ten year anniversary.

Fine Bubble Technology (FBT) has applications in hydroponics,
aquaculture, textile cleaning, soil remediation and water treatment.
FBT has an important contribution to make in addressing food
security and sustainability goals globally.

In Australia research is currently being undertaken in waste
treatment and food production applications of FBT.

Bioaction Pty Ltd (www.bioaction.com.au) is conducting trials with
FBT to oxidise leachate in water derived from landfill waste cells
and waste composting.

Fisheries Research and Development Corporation (FRDC) is
evaluating FBT in fin fish aquaculture by assessing the health,
growth and feed conversion efficiencies of fish cultured in an
aquaculture system exposed to fine bubble oxygenation. The
project runs from June 2021 until June 2023.

On behalf of Standards Australia ME 090 | wish FBIA continued
success and look forward to the next ten years of their stewardship
of this innovative technology.

Yours sincerely

Neil Shepherd
ME 090 Standards Australia
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Congratulations to the FBIA on its 10th anniversary.

| would like to offer a few words of congratulations on behalf of
Indonesia.

(1) Participation in ISO/TC 281 and its activities

- BSN/Indonesia was registered as a P-member in 2020.

- After that, our experts attended TC 281 and WG meetings and
actively participated in the deliberations every time.

(2) Cooperation through ISO events

- We will host the TC 281 meeting in Indonesia in 2024.

- We will host the International Symposium in Indonesia in
conjunction with hosting ISO/TC 281 meetings

(3) Cooperation on other related activities

-- We have worked for the activity “International Cooperation
Platform of Testing Laboratories for Reliable Evaluation of
FB-enabled Performance for Agro-, Aqua- and Food Application
over Asia-Pacific region” with Singapore, Viet Nam and Japan
(FBIA).

(4) Expectations for fine bubble technology in Indonesia

-- We have expectations for fine bubble technology are increasing
in the field of agro-, aqua- and food applications

-- BSN/ Indonesia has established an engineering committee to
develop the Indonesian National Standard for fine bubble
technology

Under such circumstances, we would like to work on the
development of the fine bubble industry in cooperation with FBIA.

Prof. Dr. Y. Aris Purwanto

Dept of Mechanical and Bio-system Engineering
Faculty of Agricultural Technology

IPB University
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Dear Sir/Madam,

On behalf of Chemical Society of Vietnam, it is my great pleasure to
congratulate the Fine Bubble Industries Association (FBIA) on its
10th anniversary, and the establishment of ISO Technical
Committee (ISO/TC) 281 on Fine Bubble Technology since 2013.
Fine-bubble technology has shown its potential advantages and is
expected to be successfully applied in many industries, from aqua-
and agriculture to environment. With the help of FBIA, the
Vietnamese community of fine-bubble technology has begun to
develop and step-to-step joining in ISO standardization activities.
Vietnam was registered as O-member of ISO-TC/281 in 2017. This
let us join in research to expand the applications of Ultra Fine
Bubble technology in agro and aquaculture. The International
Symposium of Fine Bubble and ISO/TC281 meeting which was
held in Hanoi in January 2019, in joining with the STAMEQ, is our
first step in this field. We would like to thank IDEC Corporation for
loaning the GALF UFB generator. This instrument is very useful in
helping us expand our knowledge and capacity in fine-bubble
research field, and find applications for our country’ s industries.

| wish FBIA all the success in the upcoming years, and taking the
chance | would like to express my sincere thanks to the FBIA for all
kind help and support. | do believe on the great success of close
cooperation between the FBIA and the Vietnamese community of
fine-bubble technology, based on our long term mutual
understanding and friendship.

Yours faithfully,

Professor Nguyen Van Noi,

Vice-President of Chemical Society of Vietnam

Former Rector of VNU University of Science, Vietnam National
University, Hanoi

Director of the Key Laboratory of Advanced Materials for Green
Growth
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On behalf of the Taiwan Fine Bubble Industries Association
(TFBIA), | would like to congratulate the Fine Bubble Industry
Association of Japan (FBIA) on its 10th anniversary.

Cooperation between TFBIA and FBIA MOU Signing Ceremony (2019/9/27)
TFBIA has been established for 5 years. We are very grateful to the

FBIA for the assistance and information to TFBIA, and the two
sides have been interacting with each other, such as

(1) First meeting for information exchange in 2017

(2)Cooperation through events of fine bubble technology in 2019
-MOU Signing Ceremony

-International Forum on Applications of Fine Bubble Technology in
Taiwan

(3) Cooperation on certification business in 2022

-Start with comparison test of fine bubble characteristics

Expectations for fine bubble Technology of TFBIA

Expectations for fine bubble technology are increasing in the field
of in agricultural and water treatment technology. [International Forum on Applications of Fine Bubble Technology in Tai\\'an]
Fine bubble technology in the field of agricultural and water (2019/9/27)
treatment applications has become a priority for development of

TFBIA.

We expect that there are opportunities for cooperation in the field

of semiconductor industry cleaning and CO, recycling circular

economy in the future between FBIA and TFBIA.

| wish FBIA a successful promotion of ISOTC281 and the
successful application of fine bubble technology to various
industries to create high economic value.

Regards,

Dr. Eric Chen

Chairman
Taiwan Fine Bubble Industries Association (TFBIA)
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Congratulations to the FBIA on its 10th anniversary. Budme.

| would like to offer a few words of congratulations from Thailand.
We established FBIA Thailand in Bangkok, Thailand on February 2,
2020.

Even before the establishment of FBIA Thailand, | had played the
role of coordinating the Thai side of the FBIA NEDO project in
2015,. Since then, we continued information exchange mutually and
our cooperation with FBIA made a long history.

Just before establishment of FBIA Thailand, | coordinate and
participated in the measurement cooperation between
Chulalongkorn University and FBIA as a Thai representative and
was involved in the project coordination.

We are very happy to have heard that this program had great
achievements so far.

Currently, the fine bubble industries in Thailand are in the rising
phase.

For instance, application of using fine bubbles (FB) towards plant
growth has great market potential in Thailand | believe.

On the other hand, if we see consumer market, fine bubble
washing machines have also been produced in Thailand.

| believe that the market for shower heads and other consumer
products will also expand in Thailand in the future.

Under such circumstances, we as FBIA Thailand
would like to work on the development of the fine bubble industry
in cooperation with FBIA.

Mr. Ekapan Vanagosoom
Chairman, FBIA Thailand
Bangkok, Thailand
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