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Exploration of Standard System for Fine Bubble Technology
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(Institute of Process Engineering, Chinese Academy of Sciences, Beijing 100190, China)

Abstract Fine bubble technology is a future oriented, green and sustainable technology. Fine bubbles are defined as artificially man-
ufactured bubbles of smaller than 100 micron meters in size in a liquid medium. With the rapid development of fine bubble technology,
applications in the fields of mineral flotation, ultrasonic contrast agent, water treatment, industrial cleaning and fine stripping, daily
cleaning and skin care, agricultural and aquaculture, saline alkali land improvement and soil remediation ete. , have evolved over the
past few decades. However, like other emerging technologies, along with the research and application of fine bubbles, there have been
many disputes and unsolved problems in academic and the market as well. Although many applications have been in practices, mecha-
nism behind the functions and effects of fine bubbles has not been fully and perfectly explained scientifically. Anyway, market develop-
ment needs to speed up the standardization. This paper introduces development background, research object and application field of
fine bubble technology, relevant organizations, technical trends corresponding with the current international standardization develop-
ment situation. And, after investigating the development of the industry, progress of measurement methods and generators, demand of
standardization work, standard projects finished and under development etc. , this paper proposes a standard system for fine bubble
technology with four aspects: basic standards, generating and equipment, measurement methods and individual applications. Classifi-
cation principle, contents, standardization development direction and demand of each part are described in detail. In order to guide

specific development work of standard projects, this paper also analyzes the detail forms, users, standardization objects, purposes and
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functions of the standardizing documents of each part. The standards finished and under development are also sorted out for each part.

Although the pace of each kind of industry application is different, standardization development for fine bubble technology is just under

the initial stage both home and abroad. China has quite a lot of opportunities to participate. It is expected that more enterprises and re-

searchers in China will participate in the development of international standards, share technical ideas and resources of various mar-

kets, and develop the international standards more conducive to China’s industrial development over the global market.

Keywords fine bubble fine bubble technology standardization standard system for fine bubble technology
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Tab.2 Overview of Standards for Equipments and Technology Generation
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Tab.3 Overview of Standards for Measurement Methods
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ASTM/E2834-12
(2018)

ISO 13320 : 2020
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ISO 20998-1 : 2006

1S021501-2 2019
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ISO 13322-1 : 2014
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tion—Part 2; Optical methods( IR R G ¢ A I 2 1k
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Tab.4  Overview of Standards for Individual Applications
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1 1SO/DIS 20304-1* Water treatment applications—Part 1 Test method for evalu- 5[5 /\ 7] JHFBE A, Tl K ZE K

2 ISO/TS 21256-1 : 2020

3 IS0 21256-2 : 2020

4 1SO/DIS 21256-3 "

5 ISO/TS 23016-1 : 2019

6 180 23016-2 : 2019

7 1SO/PWI TR 23016-3 "

8 ISO/PWI TS 21256-4*

9 ISO/PWI 4240-1"

10 1SO/PWI 4025 *

ating ozone fine bubble water generating systems by the decol-
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Cleaning applications—Part 1; Test method for cleaning salt
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chine-oil stained surfaces of machined metal parts ( i i W FH
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Cleaning applications—Part 3 ; Test method for cleaning hard
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