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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 proceglures used to develop this document and those intended for its further maintenange
described In the ISO/IEC Directives, Part 1. In particular the different approval criteria neededfor
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).

Attention i

5 drawn to the possibility that some of the elements of this document may. be the subjec

patent rights. ISO shall not be held responsible for identifying any or all such patent fights. Details of]

patent righ
the ISO list

Any trade
constitute

For an ex
assessmen
to Trade (1

The comm

ISO 18560
advanced
photocatall

Part 1:

of patent declarations received (see www.iso.org/patents).

hame used in this document is information given for the convenience of users and does
an endorsement.

blanation on the meaning of ISO specific terms and €xpressions related to conforn
L, as well as information about ISO’s adherence to the WTO principles in the Technical Barn
BT) see the following URL: Foreword — Supplemeantary information.

ttee responsible for this document is ISO/TC 206; Fine ceramics.

technical ceramics) — Test method for air-purification performance of semiconduc
btic materials by test chamber methodlunder indoor lighting environment:

Removal of formaldehyde

ts identified during the development of the document will be in the Introduction and/of
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t of
any
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not

hity
iers

consists of the following parts, under the*general title Fine ceramics (advanced ceramics,

fing
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Fine ceramics (advanced ceramics, advanced technical
ceramics) — Test method for air-purification performance

of semiconducting photocatalytic materials by test
chamber method under indoor lighting environment

Part1:
Removal of formaldehyde

1 [Scope

Thip part of ISO 18560 specifies a test method for the determination of the air-purification pg
of materials that contain a indoor-light-active photocatalyst or have indoor-light-active phd
films on the surface, usually made from semiconducting metal oxides,such as titanium dioxi
ceramic materials, by continuous exposure of a test piece to the model air pollutant under il
with indoor light. Formaldehyde (HCHO) is chosen because it is.atypical indoor air pollutant
thelso-called sick building syndrome. This part of ISO 18560is.intended to evaluate the phg
performance for building materials, such as boards, wallpapers. This part of ISO 18560 doe
to gowder or granular photocatalytic materials.

Thif test method is usually applicable to indoor:light-active photocatalytic materials pr
air purification. This method is not suitable for.the determination of other performance 2
photocatalytic materials, i.e. decomposition 0f’ water contaminants, self-cleaning, antifq
antjbacterial actions. This test method is based on ISO 16000-23 and is adjusted for the meas
indpor-light-active photocatalytic materials:

NOTE Another test method for the determination of air-purification performance of photocatalyf
by ysing formaldehyde is described in ISO 22197-4. The test methods comprising of ISO 22197 are §
evaluation of material-based air-purification performance under irradiation of ultraviolet light, w

of I§0 18560 is intended for proyiding a direct index to the improvement of indoor air quality by the i
actiye photocatalytic materials under the simulated conditions. Approximate correlation between th
ISOR2197-4 and this part ¢f1SO 18560 has been confirmed.

2

The
ind
refd

Normativeteferences

following,documents, in whole or in part, are normatively referenced in this docume

rformance
tocatalytic
de or other
lumination
Fhat causes
tocatalytic
s not apply

bduced for
ttribute of
gging and
urement of

ic materials
repared for
ile this part

door-light-
e results by

nt and are

spensable’ for its application. For dated references, only the edition cited applies. F¢r undated
rences; the latest edition of the referenced document (including any amendments) appligs.

wn

ISO 638533 DPongonts for chomical analusis Dart 2 Snocifications Cecond series
’ d J 4 r J

ISO 14605, Fine ceramics (advanced ceramics, advanced technical ceramics) — Light source
semiconducting photocatalytic materials used under indoor lighting environment

for testing

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

sampling method

ISO 16000-6, Indoor air — Part 6: Determination of volatile organic compounds in indoor and test chamber
air by active sampling on Tenax TA® sorbent, thermal desorption and gas chromatography using MS/FID

ISO 16000-9, Indoor air — Part 9: Determination of the emission of volatile organic compounds from

building products and furnishing — Emission test chamber method
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ISO 16000-11, Indoor air — Part 11: Determination of the emission of volatile organic compounds from
building products and furnishing — Sampling, storage of samples and preparation of test specimens

3 Term

s and definitions

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

31

photocatalyst
substance that performs one or more catalytic functions based on oxidation or reduction reactions

under phot

Note 1 to en
antibacterid

3.2
indoor-lig
photocatal)

3.3
indoor lig]
illuminatig

34
indoor-lig
materials
impregnat

3.5

olrradiation

try: The functions include decomposition and removal of air and water contaminants, deodoriza
], self-cleaning and antifogging actions. A photocatalyst can also be used for light energy-converg

ht-active photocatalyst
st (3.1) thatfunctions under illumination with artificial light used for general lighting purp

hting environment
n with artificial light source(s) used for general lighting purposes and excluding sunlight

ht-active photocatalytic materials
in which or on which the indoor-light-active photdcatalyst (3.2) is added by coat
on, mixing, etc.

photocatalytic materials

materials i

3.6

h which or on which the photocatalyst (3:1) is added by coating, impregnation, mixing, et

zero-calibration gas

purified ai

Note 1 to ejf
from indoof

3.7
supply air
mixture of
zero-calibr

3.8
air change
ratio of the

" that does not contain pollutants which affect the test and gas analysis

try: The zero-calibration gas jis supplied as a synthetic air in a gas cylinder. It can also be prep
air using a laboratory air\piirification system.

spiked with formaldehyde
high purity airahd formaldehyde of known concentration prepared from a standard gas
ition gas (3:6), to be used for the performance test of a photocatalytic material (3.5)

rate

ion,
ion.

ses

ing,

red

oI’ a

velume of supply air admitted to the test chamber per hour and the free test chamber volyime

measured

3.9

n identical units

air flow rate

air volume

3.10

admitted to the test chamber per unit time

product loading factor
ratio of exposed surface area of the test specimen and the free test chamber volume

3.11
dark cond

ition

test condition of no light illumination by the light source for testing and room lightings

© ISO 2014 - All rights reserved
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3.12

equivalent ventilation rate per area

clean air ventilation rate that would be required to reduce the formaldehyde concentration by the same
amount as produced per unit area of the photocatalytic material (3.5) when exposed to indoor light

3.13
guideline concentration
guideline indoor air concentration for formaldehyde as specified by the World Health Organization (WHO)

Note 1 to entry: The guideline indoor air concentration for formaldehyde specified by the WHO is 100 pg/m3.
Reference to national standards is possible if this is clearly highlighted in the test report and test certificate.

diffusion rate constant of the formaldehyde flux driven by the concentration differencebetw¢en the test

a giyen time period divided by the mass of formaldehyde added to thetest chamber in the same {ime period

Notg¢ 1 to entry: The recovery is expressed as a percentage and provides information about the performance of

perjod of time during which air is sampled from.the outlet of the test chamber using sampling tubes or

s concentration of formaldehydé i air for supply to the test chamber

diation start
of starting irradiation‘ef indoor light to the specimen

sed time
from irradiation start (3.18) to the start of air sampling

chamber concentration
entration of formaldehyde measured at the outlet of a test chamber, derived by dividing the mass of
ofmaldehyde sampled at the outlet of the chamber by the volume of sampled air

4 Symbols

Pin, t concentration of formaldehyde at test chamber inlet at elapsed time ¢ (micrograms per cubic
metre)

Pout,t  test chamber concentration at elapsed time t (micrograms per cubic metre)
Pgl guideline concentration (micrograms per cubic metre)

ka mass transfer coefficient determined using water vapour (metres per hour)

© ISO 2014 - All rights reserved 3
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product loading factor (square metres per cubic metre)

air change rate (changes per hour)

area specific air flow rate (cubic metres per square metre per hour)
air flow rate of test chamber (cubic metres per hour)

equivalent ventilation rate (cubic metres per square metre per hour)

removal rate (micrograms per square metre per hour)

L

n

da

dc

Geq

r

rgl re
gr

te eld

%4 ail

A su

5

The test p

oxidizes g3

purificatio

the air leay

The metho
WHO guide
standards

6 Appa
6.1 Gen
The appara3
material in
— testch
— sealing
— air puy

moval rate when test chamber concentration is equal to guideline concentration (micro-
hms per square metre per hour)

gpsed time (hours or days)

volume of test chamber (cubic metres)

rface area of the test specimen exposed to illumination (square metres)

Pringiple

ece, placed in a test chamber, is activated by indoor light illumination, and adsorbs
s-phase formaldehyde to form carbon dioxide (CO2) and other oxidation products. The

ing the test chamber.

[ uses a supply air spiked with formaldehyde;at'approximately the same concentration as
line level for formaldehyde in indoor air (100 ug/m3), see Reference [1]. Reference to nati
may be made if this is clearly stated in.the test report and test certificates.

ratus

bral

tus necessary for measuring the removal performance ofan indoor-light-active photocatal
test consists of:

amber;
F materialfor test specimen;

ifier or-other source of contamination-free air;

supplyl

air’spiked with formaldehvde;

and
air

h performance is determined by monitoring the reduction in formaldehyde concentratiopn of

the
nal

[ytic

temperature and humidity controls;
air flow meter;

light source;

UV sharp cut-off filter;

air sampling devices;

analytical instruments.

See Figure 1.
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6.2

At
req
For
bor

L
N\

supply air spiked with formaldehyde
sampling device

test specimen

test chamber

device to circulate air and control of air velocity
temperature/humidity monitoring apparatus
glass window

UV sharp cut-off filter

light source

light irradiation

test chamber outlet

sampling device

Figure 1 — Schematic of the test system

Test chamber:

est chamber .oyvered by this part of ISO 18560 shall comply with relevant specific
1irements ef1SO 16000-9 and have a glass window through which indoor-lightirradiates 4
low light-absorption over 380 nm wavelength, the window shall be constructed with sil
psilicateglass. No air shall be allowed to circulate from the outlet back to the inlet.

ations and
specimen.
ca glass or

6.3

Sealing material for test specimens

Aluminium foil or a tape covered with aluminium foil shall be used to cover the edges and the back of

the

6.4

test specimen.

Air purifier

Supply air before being spiked with formaldehyde shall be as clean as possible. In order to prevent a rise
in background concentration, an air purifier shall be provided or clean cylinder air shall be used.

© IS0 2014 - All rights reserved
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6.5 Supply air spiked with formaldehyde

Apply a standard gas (with known formaldehyde concentration) or a stable source like a formaldehyde
solution as specified in ISO 6353-3, or paraformaldehyde, to generate air spiked with formaldehyde that
can be supplied to the test chamber. Stability of formaldehyde concentration shall be monitored.

6.6 Temperature and humidity controls

The temperature shall be maintained either by installing the test chamber in a temperature controlled
environment, such as a constant-temperature climate chamber, or by maintaining the required

mhbar Rala Atz challlba oo oot oo o il 79 1 T oo

temperatu
and humid

6.7 Air flow meter

An air flow
rate throug

6.8 Light source and UV sharp cut-off filter

Thelightsa
fluorescen
When a trij
colour rend
specified i
uniformly
equipped Y
that the ill
of the test
illuminanc
and a shiel
and indoon

6.9 Air s
The inlet a

If a duct o
as that in

The sum o
devices sh
ensure the

1t 2 izalaaaoos M 13- rdan ALY
CTIT T CITAaTITO CT . INCTa T vV C IO U T Oy - STaT ot TIrarirca I c U i acCoOT O a T e VW It T 72zt peTa

ty controls of the supply air are described in ISO 16000-9.

'h the chamber.

urce forindoorlighting environmentis specified in ISO 14605,A halophosphate or triphosy

lamp with a correlated colour temperature of between 3-800 K to 4 500 K shall be u
pbhosphor fluorescent lamp is used for evaluating, the fluofescent lamp of the CIE 1974 gen
lering index (Ra) defined by CIE 13.3 higher than 80 shall be selected. A UV sharp cut-off f
L ISO 14605 shall be used under UV cut-off condition;-The test specimen shall be irradid

vith a shutter. The distance between the light,source and the chamber shall be adjuste
iminance on the test specimen surface is 1-000 1x * 50 Ix. The irradiance along the ler

e meter which has been calibrated by a(calibration laboratory. Reflection plate of lumin
Hing device of the reactor from extersal light are to show small or constant absorption in
light. The reactor shall be shielded\from external light if necessary.

ampling devices
hd outlet air of the test ehamber shall both be sampled.

" tube is used, it shall be as short as possible and maintained at the same air temperat

F sampling)air flow rates shall be smaller than the air flow rate into the chamber. Samp
h11 coniply with the specifications of ISO 16000-3. When the air is sampled from the i
supply air flow rate remains constant.

he test chambefSuch a duct or tube shall be made of a material with a very low sorpf
capacity, syich as polytetrafluoroethylene.

ure

meter shall be installed at the inlet or the outlet of the test chamber to measure the air flow

hor
ced.
pral
lter
ted

hrough the window by the light source. The light'source that requires warming up shall be

1 so
gth

specimen shall also be constant within £5'%. The illuminance shall be measured with an

hire
uv

ure
on

—

ing
let,

A multipor

1 LIV ol R | 1 1 L. | £l LR LR £ 1 1. - 1
SAIIPIITg HIAIITTOIO TIIdy DC USCU LU PIOVIUC TTCXIDIIILY 101 UUpPIICdLE d1l” SAIlIPIIIE.

The exhaust from the test chamber should be ducted into a fume hood, ensuring that air spiked with
formaldehyde and any chemicalsemitted fromthe testmaterialareisolated fromthelaboratoryenvironment.

6.10 Device to circulate air and control of air velocity

Theairinthetestchambershall be well circulated with a fan withoutadsorbing or emitting formaldehyde.
The air velocity over the surface of the test specimen inside the test chamber shall be controlled as
specified in 7.2.3.

© ISO 2014 - All rights reserved
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1 Analytical instrument

A high performance liquid chromatograph (HPLC) shall be used as specified in ISO 16000-3.

7

7.1

Test conditions

General

The test conditions shall comply with 7.2 and Z.3. This test shall be conducted under atmospheric

pre

ssure conditions

7.2

7.2
Ind

acc¢rdance with ISO 554 at a temperature of 23 °C + 2 °C and relative humidity 50 % + 5 % dur

Ind
2819

For
con
inl

7.2

The
wit
con
of fi
intd

7.2

Thd
the
whg

NOTE1 The niass transfer coefficient is analogous to convective heat transfer coefficient whef

and

relafes the mass transfer flux to a surface to the concentration differences across the boundary layet

con

NOTE?2) Removal performance depends on the mass transfer coefficient. Mass transfer coefficient

Test conditions of removal performance

1 Temperature and relative humidity

bor-light-active photocatalytic building materials for use in Europe and‘America shall b

por-light-active photocatalytic building materials for use in Japan ‘shall be tested at a tem
C = 2 °C and relative humidity 50 % #* 5 % during the test.

indoor-light-active photocatalytic building materials, With applications under oth
ditions, alternative temperatures and air humidity conditions may be used, preferably 3
b0 554. State the conditions in the test report.

2 Supply air quality and background concentration

background concentration of the supplylair to the test chamber and the air prior
h formaldehyde shall be low enough not.to interfere with the test. The total VOC (volat
pound) background concentration shall be lower than 20 pg/m3. The background cor

rfering VOCs that may affect the test.

3 Mass transfer coefficient

mass transfer coefficientin terms of ambient air velocity over the surface of the test speci
test chamber shall bejin the range of 15 m/h + 3 m/h (equivalent to air velocity of 0,25 m/s
n determined using water vapour.

boundary-cenditions are similar. The mass transfer coefficient can be estimated with a form

ernjng-the mass transfer coefficient and its measurement method, see Reference [2].

e tested in
ng the test.

berature of

br climatic
s specified

to spiking
ile organic
jcentration

brmaldehyde shall be lower the 2-ug/m3. Purified water used for humidification shall pot contain

men inside
t+ 0,05 m/s)

e geometry
ulation that
. For details

depends on

the

ndoor concentration of the substance, air flow and the surface area of the test specimen.

7.2.4 Air change rate and product loading factor

The air change rate shall be kept constant at 0,50/h + 0,05/h. The product loading factor shall be in the
range of 1,1 m2/m3 + 0,1 m2/m3.

For comparison of results from different test chambers, the air change rate, n, and the product loading
factor, L, shall be the same for each chamber. The air change rate, n, and the product loading factor, L,
may affect the removal rate, r.

NOTE

the chamber air.

©IS
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7.2.5 Supply air concentration

The concentration of formaldehyde vapour in the air supplied to the test chamber shall be approximately
equal to the WHO guideline concentration. Other concentrations may be applied if relevant for the

purpose of

7.2.6

the test. This shall be stated explicitly in the test report.

[Nluminance

Theilluminance onthe surface of the test specimen shall be kept constantat 1 0001x + 501x. Otherilluminance

may be app

lied if relevant for the purpose of the test. This shall be stated explicitly in the test report.

7.2.7 UV

For indooj
environme

a) noUV
b) under
c) under

The selectq
7.3 Fact

7.3.1 Ge

For evaluation of the effect of temperature, humidity;and contaminants in air on the formaldeh

removal pe

7.3.2 Eff]

The tempe

relative humidity in the chamber as spegified in 7Z.2.1 and the supply air concentration in the chan

set as spec

The relativ
the temper]
as specifie

7.3.3 Eff]

The formaldehyde supply air concentration should be set to twice the guideline concentration speci

in7.2.5,an

cut-off condition

nt, the UV cut-off condition may be chosen from the following three conditions:

cut-off condition: no UV sharp cut-off filter will be used;

B80 nm cut-off condition: Type B UV sharp cut-off filter specified in ISO 14605 shall be u
100 nm cut-off condition: Type A UV sharp cut-off filter specified InI1SO 14605 shall be u

d UV cut-off condition shall be stated in the test report.
prs affecting the removal performance (optional)

heral

rformance, modify each of these factors separately as described in 7.3.2 to 7.3.4.
pcts of temperature and humidity,
Fature in the test chamber should-be setto 18 °C+1°C,23°C+1°Cand 28 °C £ 1 °C, withl

fied in 7.2.5.

e humidity in the test chamber should be setto 25 % +5 %, 50 % +5 % and 75 % + 5 %, v
ature in the chambepas specified in 7.2.1 and the supply air concentration in the chambet
1 in 7.2.5.

pcts of forntaldehyde supply air concentration

1 then'to one-half of the guideline concentration, with the chamber temperature and humi

-light-active photocatalytic building materials with applications under indoot~ light

—

ng

ed;
ed.

yde

the
ber

vith
set

fied
ity

set as spec

fied in 7.2.1.

7.3.4 Effects of interfering gases

Various interfering gases are expected to exist in indoor environments. It is possible to measure their
effectonthe performance oftesting materials in removing formaldehyde by measuring such performance

while vary

ing the concentration of each such interfering gas.
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8 Verification of test conditions

8.1 Monitoring of test conditions

Temperature, relative humidity, and air flow rate shall be monitored and recorded continuously with
instruments meeting the following accuracy specifications:

— temperature: + 1 °C

— relative humidity: + 3 %

— |air flow rate: + 3 %

Temperature and relative humidity of air may be measured in the outlet of the chamher provided that
the|point of measurement is constructed in a manner that ensures values identicalkte’thos¢ inside the
testl chamber.

8.2| Air-tightness of test chamber

Air|tightness of the test chamber should be checked regularly as specified in ISO 16000-p either by
pregsure drop measurements, by comparison of simultaneous measurement of flow rates hat the inlet
and|the outlet ports, or by measuring tracer gas dilution.

8.3| Air change rate in test chamber
The air change rate shall be regularly checked as specified in ISO 16000-9.

NOTE If the test is carried out in the outlet with an air flow meter that is not permanently installed, the back
pregsure introduced by the instrument can lower the'flow rate through the test chamber.

8.4| Efficiency of the internal test chamber air mixing

Detpermine the efficiency of the air mixing as specified in ISO 16000-9.

8.5 Recovery

Recpvery tests shall be performed in the test chamber by introducing supply air witH the same
forfaldehyde concentration as to be used in the performance test and then comparing air mgasurement

restilts at the outletand’'inlet of the test chamber. The mean recovery shall be greater than[80 %. The
restlilts of the recaovery test shall be reported (expected concentration versus concentration neasured).

NOTE Sink‘effect, leakage or poor calibration can cause difficulties in meeting minimum requirements
for the test.

9 (Preparation of test chamber

The test chamber shall be cleaned in order to fulfil the requirements of 7.2.2. Cleaning can be done
by washing the inner surface of the test chamber with a detergent followed by two separate rinsing
with freshly distilled water. The test chamber is then dried and purged under test conditions. The test
chamber can also be cleaned by thermal desorption.

For cleaning of the test chamber, an oven may be used to volatilize any aldehydes or VOCs on the internal
wall of the test chamber. Alternative methods can be used instead of an oven.

© ISO 2014 - All rights reserved 9
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10 Test specimen

10.1 Preparation of test specimen

Atest specimen to be tested shall be prepared from the samples of the indoor-light-active photocatalytic
material as specified in ISO 16000-11.

Seal the cut edges and the back of the specimen with aluminium foil or other sealing material.

10.2 Preparation for the test

The test specimen shall be soaked in distilled water for 1 h. The test specimen is then dried andputjged
at room copnditions. The test specimen can also be dried under thermal condition. The temperaturfe of
the thermdl condition should be less than 120 °C.

The test specimen shall be irradiated with an ultraviolet lamp for 12 h to 24 h in ordet~to decompose
residual organic matter on the test specimen. The UV irradiance on the surface of the test-specimen shall be
high enough to secure complete decomposition of organic matter (10 W/m?2 to 20 W/m2). In the treatnpent
the test spgcimen shall be in a container which is airtight or in which zero calibration gas is supplied.

If the test $pecimen is not to be tested immediately after this treatment, it.shall be kept in an airtjght
container ip the dark.

11 Test methods

11.1 Background concentration and supply air spiked with formaldehyde

Prior to tegting afresh, ventilate the test chamber for:oue day by running empty, and then measure fand
determinefthe background formaldehyde concentration of the empty test chamber.

The backgifound concentration shall be low engugh not to affect the test.

Then start|flushing the test chamber with'supply air spiked with formaldehyde. Allow at least fivg air
exchanges pefore introducing the test specimen.

11.2 Plading the test specimen.in the test chamber

Place the t¢st specimen in the middle of the test chamber to ensure that air may uniformly flow overfthe
indoor-light-active photogcatalytic surface of the test specimen. Close the chamber.

Check the ftotal air flow through the test chamber, and ensure that there is no air leakage from|the
test chamier.

11.3 Testjunder dark condition

To check the influence of the sorption performance of the test specimen, sample air from the chamber
inletand the chamber outlet under dark condition at one day after the placing of the test specimen. When
the chamber formaldehyde concentration is less than 90 % of the supply air formaldehyde concentration,
the test under dark condition shall be continued until the chamber formaldehyde concentration exceeds
90 % of the supply air formaldehyde concentration.

If it is clear that the indoor-light-active photocatalytic material to be tested adsorb the formaldehyde
with the chemical sorption mechanism, the test under dark condition can be finished although the
chamber formaldehyde concentration is less than 90 % of the supply air formaldehyde concentration at
one day after the placing of the test specimen. This shall be stated explicitly in the test report.
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11.4 Test for removal performance

Measure the quantity of formaldehyde removed from the test chamber air per unit of the test specimen
exposed to the chamber air, under the measuring condition specified in 7.1.

Air samples from the chamber inlet and the chamber outlet in accordance with 11.6 shall be taken
24h+2h,72h+6h,and 168 h + 14 h after the irradiation start. Additional air samples may be collected.
Duplicate sampling is recommended.

Other time intervals may be selected according to the purpose of the test. If data on long-term
performance of the testing material is required, air sampling shall be done over 7 days after the

irrddiation start in any case.
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A tyibe filled with DNPH (dinitrophenylhydrazine) as spegified in ISO 16000-3 shall be u
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DCs and other chemical compounds are emitted from the testing material, measute)the
s as specified in ISO 16000-3, ISO 16000-6, and ISO 16000-9.

5 Factors affecting the removal performance

effect of each environmental factor may be measured by varying the value of only or

isuring conditions shall be as specified in 7.2.

6 Air sampling
pling for the determination of formaldehyde concentration.

Determination of formaldehyde

ethe DNPH derivatives of formaldehydefrom the DNPH tube and analyse as specified in IS
Calculation and expression of results

the surface area of the test'specimen, calculate the removal rate, r, using Formula (1):
rz(pin,t _pout,t)XCIc /A

bre
r is the removal rate per unit time per unit area;

pint /1S the concentration of formaldehyde at test chamber inlet at elapsed time, t¢;

I emission

e factor at

e against those conditions used for the measurement of the remeval performance ip 11.4. The

sed for air

016000-3.

sure the concentrations at the inlet and outlet of the chamber. From the air flow rate in thhe chamber

e8]

Loue ¢ s the test chamber concentration at elapsed time, fg;

©IS

qc is the air flow rate of test chamber;

A is the surface area of test specimen.
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Assuming that the chamber concentration is equal to the guideline concentration, calculate the removal
rate at the guideline concentration, rgj, using Formula (2):

rglz

where

(Pin,e / Pout,e ~1)ac*xpg /A 2)

rgi is the removal rate per unit time per unit area at the guideline concentration;

pgl is the guideline concentration.

Assuming that the concentration falls due to increasing air flow rate of clean air, calculate the equivalent

ventilation|rate per area, geq, using Formula (3):

Qeq z(pin,t /pout,t _1) q. /A (3)

14 Test report
The test report shall include at least the following information:

a) testlaporatory:

iy
2)

b) sample description:

1y
2)
3)

c) testrgsults:

1y

2)

d) testcqgnditions:

name and address of the test laboratory,

name of the responsible person;

type of the indoor-light-active photocatalyticiraterials (and brand name, if appropriate),
sample selection process (e.g. random),

prpduct history (date of production;batch number, date of arrival to the test laboratory, date
and time of unpacking, date and time of preparation of test specimen, etc.);

removal rate of formaldehyde, removal rate of formaldehyde at the guideline concentration|the
equivalent ventilation-rate per area at the specified elapsed time,

supply air formaldehyde concentration, chamber formaldehyde concentration in the test urjder
dalrk condition¢

1) test chamber conditions (temperature, relative humidity, air change rate, mass trangfer
copfficient, supply air concentration spiked with formaldehyde, illuminance on the surfade of
the specimen),

2) surface area of the test specimen and loading factor,

3) whether the test specimen was sealed (and how) or not,

4) information on air sampling (sampling tube used, volume of air sampled, vapour sampling
period from the irradiation start, the number of samplings, etc.);

e) devices:

information on the equipment and procedure (test chamber, sealing material or sealing box,
formaldehyde-spiking technique, air purifier, temperature and humidity controls, air flow meter, light
source, UV sharp cut-off filter, climate chamber, air sampling devices, analytical instrument, etc.);

12

© ISO 2014 - All rights reserved


https://standardsiso.com/api/?name=9dcbdf4667d091823ec2ed41d1bc5204

ISO 18560-1:2014(E)

f) quality control:
1) background concentration of formaldehyde,
2) recovery data of formaldehyde,
3) number of measurement,
4) result of each analysis of air sampled, if duplicate sampling was undertaken,

5) accuracy of temperature, relative humidity and air change rate,

g) |additional matters for testing materials such as paints, coatings, or plastering materials:
1) number of the test specimens,
2) mass per unit area,

3) thickness,

4) other observations that may influence the test results (drying conditions, storage, prgservation,
moisture content, surface treatment),

5) applied mass per area, in grams per square metre,
6) applied area,
7) applied method.

© ISO 2014 - All rights reserved 13
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