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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The proce@lures used to develop this document and those intended for its further maintenance
described In the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed forj
different types of ISO documents should be noted. This document was drafted in accordance 'with
editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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Introduction

The flotation process to separate the desired minerals from the gangue started over 2 000 years ago in
Ancient Greece. As the one of the flotation processes, dissolved air flotation (DAF) was used mainly in

applications in which the material to be removed, such as fat, oil, fibres and grease from wate

In the late 1960s, however, the process also became acceptable for wastewater and pot
treatment applications.[3]

DAF has been used as an effective alternative to the more conventional separation process of

The sedimentation process removes particles by submerging them on the floor, while the DA

1, initially.
able water

sediments.
F process

utiljzes fine bubbles to float on water. Particles floating on the water surface are finall
through a scraper. Through DAF, low-density flocs can be removed using fine bubble$.| Cg
conpentional sedimentation processes, DAF has the advantage of being an efficient pnoeess
high hydraulic loading rates.[#!

Thdre are various factors that affect the treatment efficiency of the DAF process,such as air
les and particles size, coagulant, etc. Among them is the bubble bed.(T¢ increase the
cappcity, DAF has been developed as bubble bed become thicker by incréasing in the d¢
flotption basin.

NOTE
progess.

A coagulant is a chemical that causes coagulation to increase-particles size during watg

Evep though the characteristics of bubble bed influence on the removal efficiency of DAF pro
notfpossible to observe the bubble bed depth in full-scale DAF tanks until few years ago.[¢] Re
thegries and techniques were developed for measurement and evaluation of the bubble bed i
DAF tank. However, these technologies are not yet widely applied in the field. Therefore, it i
to minimize the confusion for researchers and pieheers by setting the definitions related to
befgre the standards of these measurement and%valuation methods are prepared.
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mpared to
because of

saturation,
treatment
pth of the
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In full-scale

necessary
bubble bed
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Fine bubble technology — General principles for usage and

m

easurement of fine bubbles —

Part 4:
Terminology related to microbubble beds

Thi
cha

Scope
Facteristics in the dissolved air flotation process.

Normative references

Thdre are no normative references in this document.

ISO

3.1

Terms and definitions
and IEC maintain terminological databases for use in‘standardization at the following ad

[SO Online browsing platform: available at httpsy//www.iso.or

[EC Electropedia: available at http://www.€lectropedia.org/

flotlation process

gra
of t

Uity separation process in which-gas’bubbles attach to solid particles to cause the appar
he bubble-solid agglomerates to be less than that of the water, thereby allowing the aggl

flogt to the surface

Not

electrolytic flotation, dispersed air flotation, and dissolved air flotation (3.2).

3.2
dis

DAF

flot

solved air flotation

ition process (3.1) by which low density particles are removed from water and wastewat

find bubblesswhich are produced by the reduction in pressure of a water stream saturated w

Not
use

size of microu ca b poued.

3.3

5 document specifies the terminology related to dissolved air flotation (DAF)‘bubble ed and its

dresses:

bnt density
omerate to

e 1 to entry: Different methods of producing gas bubbles give rise to different types of flotation processes:

er by using
ith air

ine bubbles

e I torentry: Pressurized solution system (ISO/DIS 20480-3:2020, 4.5) is usually for generating
DA e However eve ine bubbles generating sustem can be ed-if number conce

U

dissolved air flotation tank
DAF tank

tank in which dissolved air flotation (3.2) process is performed and that is roughly divided into two
compartments containing contact and separation zone (3.10) according to the step of flotation process
(3.1): formation of particle-bubble aggregates and rising to the surface

3.4

treatment capacity

cap

acity that a certain process can handle for a unit time

© IS0 2021 - All rights reserved
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3.5
hydraulic

loading rate

index representing the treatment capacity (3.4) at a limited area, calculated as the ratio of the flowrate
to the dissolved air flotation (3.2) process to the surface area of the dissolved air flotation tank

3.6

recycle water
water used to generate fine bubbles required for the dissolved air flotation (3.2) process among the
treated water by the DAF process

3.7

recycle ratio

ratio of t
(3.2) proce

Note 1 to enftry: In case of full stream saturation, no recycle water is required

3.8
saturatior
inner press

39

PSS

pressure
ure of saturator which is used for generating bubble

contact zone

zone wher

with air bubbles

3.10

separation zone

zone wher
top of the t

3.11

dissolved
DAF bubb]
layer gener

3.12
effective d
effective d
thickness d

ank

pir flotation bubble bed
e bed
ated by fine bubbles in the separation zone (3.10)

epth of dissolved air flotation bubble bed
epth of DAF bubblebed

state of eqqiilibrium

Note 1 to enjtry: See Figuré€ 1.

flowrate of recycle water (3.6) to the flowrate of inflow to the dissolved air flotation

e the floc particles are carried into and generate the particleszbubble aggregates by conta¢ted

b aggregates are separated from the water and become concentrated in a float layer at{the

f dissolved air flotation bubble bed (3.11) after the dissolved air flotation (3.2) process reaghes
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effective depth of DAF bubble bed

Key

1 |raw water

2 |treated water

3 |DAF bubble bed
4

5 [contact zone

6 |separation zone

3.18

Figure 1 — Effective.depth of dissolved air flotation bubble bed

bubhble number concentration
totdl number of bubbles present in unit volume of water

3.14

dissolved air flotation bubble bed compactness
DAF bubble bed’compactness

ind¢x indicating-the degree to which the dissolved air flotation bubble bed (3.11) is satu

bubbles at state of equilibrium

Note 14e entry: It is calculated as the ratio of the total bubble volume (3.15) to the volume of DAF

expressed in % [see Formula (1)]:

rated with

bubble bed,

v
b .
C=V—x100=2(ni xi)x100

bb

where

i
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