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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
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Scope

part of ISO 22197 specifies a test method for the determination of‘the air-purification pertf
brials that contain a photocatalyst or have photocatalytic films, usually made from semicond
es, such as titanium dioxide or other ceramic materials, by contintous exposure of a test
el air pollutant under illumination with ultraviolet light (UV-A)¢This part of ISO 22197 is inten
different kinds of materials, such as construction materials it/flat sheet, board or plate shape,
c forms of materials for various applications. This partief 1SO 22197 also applies to stru
brials including honeycomb-form, woven and non-wovenfabrics, and to plastic or paper mate
ain ceramic microcrystals and composites. This part'of ISO 22197 does not apply to powder|
ocatalytic materials.

test method is usually applicable to photocatalytic materials produced for air purification. Thi
suitable for the determination of _other performance attributes of photocatalytic

lecomposition of water contaminants,self-cleaning, antifogging and antibacterial actions. It ¢
pval of acetaldehyde.

Normative references
following referenced” documents are indispensable for the application of this document,
rences, only the edition cited applies. For undated references, the latest edition of the
iment (including any'amendments) applies.

80000-1:2009, Quantities and units — Part 1: General

2718:1974, Standard layout for a method of chemical analysis by gas chromatography

b

ormance of
cting metal
iece to the
ded for use
that are the
ctured filter
rials if they
or granular

5 method is
materials,
bncerns the

For dated
referenced

4224:2000, Ambient air— Determination of carbon monoxide — Non-dispersive infrared s,trectrometric

met

od

ISO 4677-1:1985, Atmospheres for conditioning and testing — Determination of relative humidity — Part 1:

Asp

irated psychrometer method

ISO 5725-2:1994, Accuracy (trueness and precision) of measurement methods and results — Part 2: Basic
method for the determination of repeatability and reproducibility of a standard measurement method

ISO 6145-7:2001, Gas analysis — Preparation of calibration gas mixtures using dynamic volumetric
methods — Part 7: Thermal mass-flow controllers
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ISO 10677:—"), Fine ceramics (advanced ceramics, advanced technical ceramics) — Ultraviolet light source
for testing semiconducting photocatalytic materials

ISO 16000-3:2001, Indoor air — Part 3: Determination of formaldehyde and other carbonyl compounds —
Active sampling method

ISO/IEC 17025:2005, General requirements for the competence of testing and calibration laboratories

ISO 22197-1:2007, Fine ceramics (advanced ceramics, advanced technical ceramics) — Test method for
air-purification performance of semiconducting photocatalytic materials — Part 1: Removal of nitric oxide

3 Terms$ and definitions
For the purposes of this document, the following terms and definitions apply.

31
photocatalyst
substance [that performs one or more functions based on oxidization and reduction reactions under
photoirradigtion, including decomposition and removal of air and water contamhinants, deodorization, |and
antibacterig|, self-cleaning and antifogging actions

3.2
photocatalytic materials
materials infwhich or on which the photocatalyst is added by coating, impregnation, mixing, etc.

NOTE $uch photocatalytic materials are intended primarily for use’as building and road construction materials to
obtain the above-mentioned functions.

3.3
zero-calibrption gas
air that doef not contain pollutants (i.e. in which common pollutants are below 0,01 pl/l and carbon dioxide is
below 0,1 pl/l)

NOTE The zero-calibration gas is prepared from indoor air using a laboratory air-purification system, or supplied as
synthetic air |n a gas cylinder.

3.4
standard gps
diluted gasgs of known concentrations supplied in cylinders and certified by an accredited laboratory

3.5

test gas
mixture of dir and pollutant(s) of known concentration prepared from a standard gas or a zero-calibration gas,
to be used for the-performance test of a photocatalytic material.

NOTE The_flow rate, concentration, etc., are expressed at the standard state (0 °C, 101,3 kPa) and dry-gas RQasis
(exclusion of water vapour).

3.6
dark condition
test condition with no light illumination by the light source for testing and room lighting

NOTE Usually the test gas is supplied for comparison with the illuminated reaction.

1) To be published.
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4 Symbols

For the purposes of this document, the following symbols apply.

f the air-flow rate converted into that at the standard state (0 °C and 101,3 kPa, and dry-gas
basis) (I/min)

o the volume fraction of acetaldehyde at the reactor exit (ul/l)

o the volume fraction of acetaldehyde in the test gas (ul/l)

¢COz the carbon dioxide (CO,) volume fraction generated by UV irradiation (ul/l)

dcop,L the CO, volume fraction at the reactor exit under UV irradiation (ul/l)

$cob,D the CO, volume fraction at the reactor exit under dark conditions (ul/l)

$colbpost  the CO, volume fraction in the dark after UV irradiation (ul/l)

¢coyppre  the CO, volume fraction in the dark before UV irradiation (l/l)

np the quantity of acetaldehyde removed by the test piece (umol)

ncol, the quantity of CO, converted from acetaldehyde, jn'micromoles (umol)
Rp the removal percentage, by test piece, of acetaldehyde (%)

Red, the conversion from acetaldehyde to CO,:(%)

5 |Principle

Thig part of ISO 22197 concerns the development, comparison, quality assurance, characterizatiop, reliability,
and| design data generation of photocatalytic materials (Reference [3] in the Bibliography). TThe method
destribed is intended to obtain the air-purification performance of photocatalytic materials by exppsing a test
piede to model polluted air underyillumination by ultraviolet (UV) light (Reference [4] in the Bipliography).
Acetaldehyde (CH;CHO) is chosen as a typical volatile organic compound (VOC) with lower molgcular mass
and| offensive odour. The_test/ piece, put in a flow-type photoreactor, is activated by UV illumination, and
adsprbs and oxidizes gas-phase acetaldehyde to form carbon dioxide (CO,) and other oxidatign products.
The| air-purification performance is determined from the amount of acetaldehyde, in percent, adsgrbed by the
test| piece, in micremoles (umol). The simple adsorption by the test piece (not due to photogatalysis) is
evaluated by thedests in the dark. However, some test pieces adsorb acetaldehyde very strongly, and a stable
congentration_ofyacetaldehyde may not be attained in the designated time of test. The photocatalytic activity
may depend.en physical and chemical properties of pollutants mainly due to the adsorption proceps involved.
For|a better evaluation of air purification performance of photocatalytic materials, it is recommended to
combine.one or more suitable test methods as described in other parts of ISO 22197.

6 Apparatus

6.1 Test equipment

The test equipment enables a photocatalytic material to be examined for its pollutant-removal capability by
supplying the test gas continuously, while providing photoirradiation to activate the photocatalyst. It is the
same as that used in the test method for the removal of nitric oxide (ISO 22197-1) and consists of a test gas
supply, a photoreactor, a light source, and pollutant-measurement equipment. Since low concentrations of
pollutants are to be tested, the system shall be constructed with materials of low adsorption and resistant to
ultraviolet (UV) radiation (e.g. acrylic resin, borosilicate glass). An example of a testing system is shown in
Figure 1.

© 1SO 2011 — All rights reserved 3
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Figure 1 — Schematic diagram of test equipment

6.2 Test gas supply

The test gas supply provides air polluted with model contaminant at a predetermined concentration,
temperature and humidity, and supplies it continuously to the photoreactor. It consists of flow regulators, a
humidifier, gas mixers, etc. The flow rate of each gas should be within 5 % of the designated value, which is
easily attained by using thermal mass-flow controllers with knowledge of the temperature and gas type at
calibration in accordance with 1SO 6145-7. The expression of gas flow rate in this part of ISO 22197 is that
converted to the standard state (0 °C, 101,3 kPa, and dry-gas basis). Typical capacities of flow controller for
pollutant gas, dry air and wet air are 100 ml/min, 1 000 ml/min and 1 000 ml/min, respectively. The standard
acetaldehyde gas before dilution, normally balanced with nitrogen in a cylinder, shall have a volume fraction of
50 pl/l to 250 pl/l. Synthetic air (N, + O,, such as that supplied in cylinders) shall be used for dilution when the
CO, from acetaldehyde is also measured.

4 © 1S0O 2011 — All rights reserved
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6.3 Photoreactor

The photoreactor holds a planar test piece within a 50 mm wide trough, with its surface parallel to an optical
window for photoirradiation. The reactor shall be fabricated from materials that adsorb little test gas and
withstand irradiation of near-UV light. The test piece shall be separated from the window by a
5,0 mm + 0,5 mm thick air layer. The test gas shall pass only through the space between the test piece and
the window. This gap shall be accurately set up according to the thickness of the test piece, for example, by
using height-adjusting plates with different thicknesses, as shown in Figure 2 a). When a filter-type material is
tested, an alternative type of test-piece holder shall be used, which holds the test piece while allowing the test
gas to pass through the cells of the filter under illumination [Figure 2 b)]. Quartz or borosilicate glass that
absorbs minimal light at wavelengths longer than 300 nm should be used for the window.

Dimensions |n millimetres
1 2 i
+I
/ / -
[ T
/ 99,5 £0,5
4
a) For flat test pieces
(¥a)
?I_
2 -
(o))
~
=mp —
th
ol
+l
[Fa]
b) For filter-type test pieces
Key
1 window 4  height-adjusting plate
2 test piece 5 flow channel
3 testgas 6 test-piece holder

a  Air-layer thickness.

Figure 2 — Cross-sectional view of photoreactor
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6.4 Light source

The light source shall provide UV-A illumination within a wavelength range of 300 nm to 400 nm. Suitable
sources include the so-called black light (BL) and black light blue (BLB) fluorescent lamps, with a maximum at
351 nm or 368 nm, as specified in ISO 10677, and xenon arc lamps with optical filters that block radiation
below 300 nm. In the case of a xenon arc lamp, a cooling system shall be used in accordance with ISO 10677.
The test piece shall be irradiated uniformly through the window by the light source. In the case of testing
filter-type photocatalysts, the light source shall illuminate one end of the test piece. A light source that
requires warming up shall be equipped with a shutter. The distance between the light source and the
reactor shall be adjusted so that the UV irradiance (300 nm to 400 nm) at the sample surface is
10 W/m2 + 0,5 W/m2. This distance shall be determined independently without using the photoreactor. A

UV radiom
the same |

ter in conformity with ISO 10677 shall be put behind the optical window or its equivalen

Fvel as the test piece to be tested. The irradiance along the length of the test piece shall

be constanf within £5 %. The reactor shall be shielded from external light if necessary.

6.5 Anal

The concer
derivatized

In the case
can be use
flame ioniz
syringe. Ho
diagram wh
the meterin

ytical system for acetaldehyde

tration of acetaldehyde shall be determined by gas chromatography or 2,4-dinittophenylhydraz
high-performance liquid chromatography (DNPH/HPLC).

of gas chromatography, either a packed column or capillary colurfin,*as described in 1SO 2
H, as long as it can separate lower organic compounds. The detection shall be made by eith
ption detector (FID) or photoionization detector (PID). The test gas is sampled with a gas
wever, use of a six-way valve is recommended for reproducible’and automatic sampling. The
en a six-way valve is used is shown in Figure 3. A smalksampling pump continuously ventil
g tube with the test gas. The pump is stopped when*the test gas is sampled by switching

, at
blso

ine-

(18,
Er a
ight
flow
htes
the

six-way valye. The volume of the metering tube is typically 0,5 ml but it shall be determined by the sensifivity
of the analyttical system.
In the casg of the DNPH/HPLC method, the reagents, \equipment and procedure specified in 1ISO 16000-3
shall be usgd.
1
RXXXXXXXX]
— S | 7
2
3
4 5
OQ—-7
" )
N

\/ ; J/

6 8
Key
1 photoreactor 5 sampling pump
2 six-way valve 6 gas chromatograph
3 carrier gas 7 vent
4 metering tube 8 FID

Figure 3 — Gas sampling system
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6.6 Analytical system for CO,

The concentration of CO, shall be determined using a non-dispersive infrared CO, analyser or a gas
chromatograph with a methanizer furnace. Calibration of the system shall be done in accordance with
ISO 4224 or ISO 2718. In the case of gas chromatography, the test gas shall be sampled as described in 6.5.

7 Test piece

The test piece shall be a flat material or a filter-type material 49,5 mm + 0,5 mm wide and 99,5 mm + 0,5 mm
long may—be—cui-te—these—dimensions—from argerb aterial-or—coated—sheet—or—may—be specially
e less than
5 mm, in order to minimize the contribution from the side faces. If thicker test pieces are to be.tested, the side
facgs shall be sealed with an inert material before testing. The filter-type test piece shall.'not be thicker than
20 mm.

8 |Procedure

8.1| General aspects

Thel| test procedure consists of pretreatment of the test piece,~an adsorption process in thg dark, and
megsurements of removal of acetaldehyde and formation of COy\dnder photoirradiation. An example of the
congentration change of acetaldehyde and CO, during the test'is shown in Figure 4. The meagurement of
CO4 may not always be feasible for some test pieces. Some test pieces may not give accurate removal of
acejaldehyde due to lower photocatalytic activity. In this_case, the loading of acetaldehyde per tes$t piece can
be reduced following the procedure in Clause 10.

Y 1 2
8 -
7 —o— CH,CHO in (GC)
6 —e— CH,CHO out ({5C)
5 S

O CH,CHO in (DNPH)
4

[0 CH,CHO out (PNPH)
3

— CO
2 2

0 | | | | | | | | [
0 30 60 90 120 150 180 210 240 270 300 X

X time (min)
Y CH3CHO, CO, (ulfl)

1 irradiation start
2 irradiation stop

Figure 4 — Typical trace of acetaldehyde and CO, concentration during the test operation
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8.2 Pretreatment of test piece

Irradiate the test piece with an ultraviolet lamp for at least 16 h (up to 24 h) to decompose residual organic
matter on the test piece. The UV irradiance at the sample surface shall be high enough to secure complete
decomposition of organic matter (15 W/m2 or higher). If the test pieces are not to be tested immediately after

this pretreatment, they shall be kept in an airtight container.

8.3 Prep

8.3.1
5,0 ui/1 £ 0,
This water-
humidity sh
at the inlet
irradiance fi
turn the poV
Use the shu

8.3.2 Pla
air layer bg
plates are

difference |

sealing matgrial, such as an O-ring to tightly contact the glass window.

8.4 Pretest

If the concs
obtained in
condition ca

Adjust the

aration for the test

test gas suppl

y beforehand so that it can stably supply the test gas containi
d Y 0 0, on A a ava N °

ng
°C.

e
all be made using the procedure in ISO 4677-1. Adjust the flow regulator in order for the-flow
of the reactor to be 1,0 I/min (0 °C, 101,3 kPa, and dry-gas basis). Measure and' record
om the light source at the surface of the test piece. For the light source that requires|warming
ver on well before the measurement of irradiance and irradiation for the acetaldehyde removal

tter appropriately to avoid unnecessary irradiation to the photoreactor.

rate
the

up!
est.

the
ting
mm
the

ce the test piece in the centre of the photoreactor and attach the glass window after adjusting
tween the test piece and window to be 5,0 mm + 0,5 mm thick. If hecCessary, height-adjug
Ised for this purpose, adjusting the height before and after the tést piece to be within 1,0
ased on the top of the test piece. Check that the reactor is sealed by visual examination of

t be
Hark
the

ntration of acetaldehyde is determined by the DNPH/HPLC method, the concentration canng
stantaneously. Therefore, the time of the adsorption“of acetaldehyde reaching saturation in a
nnot be confirmed during the test. For this reasen, the following pretest shall be carried out. If

concentrati

test, there i$ no need for the pretest.

After pretreptment of the test piece in 8.2 and“preparation for the test in 8.3, introduce the test gas intg

reactor. M

the concenfration at the outlet of the reactor becomes the same as the supply gas concentration within 30

then that ti
90 % of the
exceeds 9(

concentratipn after 90 min, thentthis part of ISO 22197 shall not apply.

8.5 Test

851 Ing
synthetic ai

8.5.2 Pla

n is determined by gas chromatography and:the time for saturation can be confirmed during the

the
hen
min,
e may be the time of the dark condition. When the concentration of acetaldehyde is less {han
concentration after 30 min,the time of the dark condition shall be the time when the concentrgtion
% for the first time/ When the concentration of acetaldehyde is still less than 90 % of| the

sure the concentration of acetaldehyde under the dark condition every 15 min for 90 min. W

of acetaldehyde removal and CO, conversion

rder to réduce the concentration of CO, in zero-calibration gas, carry out the test as follows u
in a gas cylinder with less than 0,1 pl/l of CO,.

5ing

the

ce_the test piece according to 8.3. When the test piece used during pretesting is reused,

pretreatment described in 8.2 shall be done again.

8.5.3

Supply a large enough volume of air that does not contain CO, into the photoreactor to purge CO,

from the system.

The flow rate shall not necessarily be 1,0 I/min. The higher the flow rate is, the faster the CO, in the system
can be removed.
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8.5.4 Supply zero-calibration gas with 1,56 % volume fraction of water vapour at 25,0 °C + 2,5 °C and
measure the concentration of CO,. Make sure that the concentration of CO, is low and stable. Measure the
concentration of CO, under illumination. Then turn the light off, and measure the concentration of CO, again.
If the difference of CO, concentration is less than 1 pl/l between measurement with the light on and off, move
forward to the next step. If a large amount of CO, is observed to generate when the light is turned on, it is
conceivable that the test piece is not well pretreated and is contaminated with organic matter, or the binder in
the test piece has been decomposed by UV irradiation. When the previously cited condition is not met even
after pretreatment of enough UV irradiance, etc., then do not measure the CO, conversion (proceed to 8.6)
and report that the test piece is not stable after pretreatment.

The change of CO, concentration in 30 min shall be no higher than 0,1 pl/l.

8.5.|5 Get ready for measurement using the procedure described in 8.3.1.

8.5.p If the pretest has been done, supply the test gas into the photoreactor until‘the time |of the dark
conglition (adsorption) which has been checked beforehand (if the time is less than 30'min, supply| for 30 min)
and|measure the concentration of CO,. If the pretest has not been done, proceed\as follows. At ffirst, supply
the fest gas to the photoreactor, and record the change in the concentrations of-acetaldehyde and CO, under
the [dark condition, to examine the adsorptivity of the test piece in 30 min. However, if the condentration of
acejaldehyde is less than 90 % of the supply gas concentration after 30'min, continue until it gxceeds this
per¢entage. If the concentration does not exceed 90 % after 90 min, stop. measurement and report that this
test|is not applicable to the test piece used. The average of CO, concéntrations measured for thel last 30 min
(more than 2 points) is to be the concentration of CO, (dco,ppre) Under the dark condition| before UV
irradliation.

8.5.f Maintain the gas flow and commence irradiation of\the test piece, and record the condentration of
acefaldehyde and CO, under photoirradiation for 3 hcgontinuously. As photocatalytic decomposition of
acefaldehyde occurs, the concentration of acetaldehyde lowers and the concentration of CO, grows as shown
in Higure 4, and they become stable in time. Continuous measurement of the concentrations|is desired;
however, if there is a limitation for the number ofimeasurements, at least 1 point of measurement within 1 h
has|to be done. In addition, more than 3 poinis of measurement have to be done in the last 1 h|(120 min to
180|min after irradiation). The concentration of acetaldehyde (¢,) to be used for calculation of removal rate
and| the concentration of CO, (#cp, ().is 10 be the mean value (more than 3 points) of the cgncentration
megsured during the last 1 h. If the relative standard deviation of the last 3 measurements of ¢, exceeds 20 %,
report this instability with possible reasons, such as deactivation of the test piece.

8.5.8 Stop photoirradiation, bring back to the dark condition and measure the concentration of CO,. After
the |concentration of CO, has_settled, the mean value (for more than 2 points) during this 30 mlin period is
repgrted as the CO, concentration under dark conditions after UV irradiation (¢co,, ppost)-

The| change of CO,-eoncentration in 30 min shall be no higher than 0,1 pl/l.

8.5.p Stop thertest gas supply to the reactor, and remove the test piece from the reactor.

8.6| Test-of acetaldehyde removal (when the CO, concentration cannot be measur¢d)

8.6.¢

8.6.2 If the pretest (8.4) was done, allow the test gas to flow into the photoreactor until the time of the
adsorption (dark condition) which had been determined beforehand. If the pretest was not done, do as follows.
Supply the test gas to the photoreactor for 30 min under the dark condition, and measure the concentration of
acetaldehyde. Start photoirradiation when the concentration of acetaldehyde becomes the same as the supply
gas concentration. If the concentration of acetaldehyde is less than 90 % of the supply gas concentration after
30 min, continue until it exceeds this percentage. If the concentration does not exceed 90 % after 90 min, stop
measurement and report that this test method is not applicable to this test piece.
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8.6.3 Maintain the gas flow and commence irradiation of the test piece, and record the concentration of
acetaldehyde under photoirradiation for 3 h. When photocatalytic decomposition of acetaldehyde occurs, the
concentration lowers as shown in Figure 4 and becomes stable in time. The concentration of acetaldehyde is
preferably measured continuously. However, if the number of times of measurement is limited due to the
analytical method (i.e. DNPH/HPLC), more than 1 measurement shall be done at an interval of 1 h or less. In
addition, more than 3 measurements shall be done for the last 1 h (120 min to 180 min after photoirradiation).
The concentration of acetaldehyde to be used for calculation of the removal rate is the mean value of the
concentration measured during the last 1 h. If the relative standard deviation of the last 3 measurements of ¢,
exceeds 20 %, report this instability with possible reasons such as deactivation of the test piece.

8.6.4 Stop photoirradiation and confirm that the concentration of acetaldehyde returns to the supply gas
concentratipn (5,0 pl/l).

8.6.5 Stop the gas supply to the reactor and take the test piece out of the reactor.

9 Calculation

9.1 Calcplation method

The test reqults shall be calculated as follows. The calculated values are usually:rounded to one decimal place
in accordance with ISO 80000-1. The observed concentrations of acetaldehyde and CO, before water-vapour
correction ghall be used for calculation. The flow rate of test gas f'is 1,0 {min, normalized for 0 °C, 101,3[kPa
and dry-gaq basis, and is then multiplied by a factor of 1,016 for water-vapour correction.

9.2 Rempval percentage and removed quantity of acetaldehyde

Removal pgrcentage of acetaldehyde is calculated using Equation (1). When R is either below 5 % or more
than 95 %, [the removal percentage shall be expressed as&below 5 %” or “more than 95 %”, respectively) for
uncertainty [reasons. Then the removed quantity is calculated by Equation (2). Similarly to the case of R, when
np is either[below 5 % or more than 95 %, the removed quantity shall be expressed as “below 5 %" or “more
than 95 %”,|respectively.

Ra =HA0"PA 400 (1)
#A0
nA:E X¢A0xf><1,016><60 (2)

100 x 22,4
where
R, is the removal percentage, by test piece, of acetaldehyde;

#no is the’supply volume fraction of acetaldehyde, in microlitres per litre (ul/l);

#p is the volume fraction of acetaldehyde at the reactor exit, in microlitres per litre (ul/l);

np is the quantity of acetaldehyde removed, in micromoles (umol), by test piece, during the last 1 h of
irradiation;

is the flow rate of test gas converted into that at the standard state, in litres per minute (I/min) at 0 °C,
101,3 kPa and dry-gas basis.
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9.3 Conversion to CO,

The volume of CO, formed by UV irradiation is calculated by Equation (3), and the conversion to CO,
(RCO %) is calculated by Equation (3), and then the CO, conversion R, shall be calculated by Equatlon (4).
When Rco, is either less than 5 % or more than 95 %, it shall be expressed as “below 5 %” or “more than
95 %”, respectlvely The quantity of CO, converted (”Co ) is calculated by Equation (5). When Reo, is either
less than 5 % or more than 95 %, nc, is calculated by aSS|gn|ng 5 or 95 for R¢g,, respectively.

$co, =Pco,L ~ #co,.D 3)
Roo, =5 g 4)
A0

2 gpp % f x1,016 x 60
100 x 22,4

®)

nco, = Rco, X

where

¢Coz is the CO, volume fraction generated by UV irradiation, in microlitres per litre (ul/l);
¢002,L is the CO, volume fraction at the reactor exit under U)litradiation, in microlitres per litfe (ul/l);
¢COZ,D is the CO, volume fraction at the reactor exit undér dark conditions, in microlitres per litre (ul/l);
Rco, s the conversion from acetaldehyde to CO,, in percent;
nco, is the quantity of CO, converted from acetaldehyde during the last 1 h, in micromoles |(umol).

Thel CO, volume fraction under the dark condition shall be the mean value before and after the U} irradiation
peripd as calculated by Equation (6). It shall not change by 1,0 pl/l or more before and after UV irrgdiation.

¢COz,Dpre + ¢COZ,Dpost

$co,D = 5 (6)
whegre
$co,,ppre I8 the CO3 volume fraction in the dark before UV irradiation, in microlitres per litre (l/l);
#co,,Dpost 1§ the’ CO, volume fraction in the dark after UV irradiation, in microlitres per litre (ulfl).
10 | Test.method for test pieces with lower performance
the number

of test pleces and the flow rate of test gas may be altered at the same time, as shown in Table 1. However, the
removal quantity of acetaldehyde and conversion to CO, to appear in the test report shall be half of the values
calculated from Equations (2) and (5), as well as using the flow rate of 0,5 I/min. When the test conditions are
altered, it is required to confirm the time of adsorption (dark condition) at the altered test conditions.

Table 1 — Alternative test conditions

Alterable test conditions Value after change
Flow rate of test gas 0,5 I/min
Number of test pieces 2 pieces in series (surface of 50 mm x 200 mm)
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11 Test report

The test report shall include the reporting provisions of ISO/IEC 17025, and shall include the following
information. Items g), h) and i) shall be reported for each test.

a) The name and address of the testing establishment.

b) The date of the test, a unique identification of the report and of each page, the customer's name and
address, signatory of the report.

c) Areference to this part of ISO 22197, i.e. determined in accordance with ISO 22197-2:2011

d) Date of test, atmospheric temperature, relative humidity, etc.
e) A descfiption of the test piece (material, size, shape, etc.).

f) A desctiption of test equipment (specifications, etc.).

g) Testing conditions (kind of pollutant gas, supply concentration, water-vapoursconcentration, flow fate,

detailedl description of light source, irradiance, analyser and radiometer used{eonditions of pretreatnient,
modifigation under Clause 10, etc.).

h) The amount of acetaldehyde removed and CO, formed during theast 1 h, removal percentagge of
acetaldehyde (optional) and conversion to CO, (optional). If the test orCO, measurement is not valid] the
reasong for that (e.g. strong adsorption of acetaldehyde).

i)  Any other matters of special importance, such as a change indhe test piece noticed during the test.
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