Designation: DE00T - 14

Standard Test Method for

Determining Formaldehyde Concentrations in Air from
Wood Products Using a Small-Scale Chamber’

This standard 15 1==ued under the fixed designatos DE0T; the meber immediaich following the desigmation indicries the vear of
original adopiiom or, imthe cirse of revisim, the year of kst revision. & number in parentheses indicmies the year of kst reappronal. &
wagpereerpd epilon Ceb indicines an editorial change sinee the Fasl mevidion or pEipproval,

1. Scope

1.1 This test method measores the fommaldehyde concentra-
tmons in air emitted by wood product test specimens wnder
defined rest conditions of femperature amd relative humidiny,
Results obtained from this simall-scale chamber test method are
intended w0 be comparable to resulis obtained from testing
larger product samples by the large chamber test method for
wood products, ASTM Test Method E1333, The resulis may be
corrclated to values obtained from ASTM Test Method E1335.
The guantity of formaldehyde in an air sample from the small
chamber is determined by a modification of NIOSH 3500
chromotropic scid est procedure. As with ASTM Test Method
E1333, other analytical procedures may be used o determine
the quantity of formaldehyde in the air sample provided that
such methods give results comparable o those obtained by
using the chromotropic acid procedurs. However, the test
results and test report must be properly gqualibed and the
analytical procedure emploved must be accurately described.

1.2 The wood-based panel prmoducts to be tested by this best
method are characteristically wsed for different applications
and are tested at different relative amounts or loading ratios o
reflect different applications. This is & test method that specifies
lesting ol varows [oading ratos For different product pypes,
However, the test resulls and test report must be propedy
qualified amd must specily the make-up or flow, sample
surface area, and chamber volume,

1.3 Ideal candidates for small-scale chamber testing are
products relatively homogeneous i their formaldehyde releoss:
charsetensies, Sull, prodect nhomogeneities must be consid-
ered when sebecting and preparing samples for small-scale
chamber westng.

1.4 The valves stated in 51 wons are the sandard values,
Aoy values given in porentheses are for information only,

" This 1est method is under ihe jurisdiciion of ASTM Commitiee D07 o Wood
and = The direct resg ilslary of Sul e CEIT.O0 an Pangd Prodies

Current edtion approved Okt 1. 2014, Pubhished December 2004, Originally
approved in 199 Last previous edmion approved im 2008 as DG00T - 02 (2008].
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1.3 This standard does ool paerport o address ol of the
sofery concerns, If oy, assockifed with Jnowse, Irolnophe
respwnsibiliny of the wser of this stpadard fo estaldisl appero-
peieite sefery and Fealth proctives and deferiine the applica
biliey of regulaiory Nevifalions prior i ise,

I, Referenced Documents

2.1 ASTM Sranderds:”

3195 Practice for Rotameter Calibration

5197 Test Method For Determination of Formaldehyde and
Other Carbony] Compounds in Air (Active Sampler Meth-
odology)

D220 Test Method for Continuous Measurement of Form-
aldehyde in Air (Withdrawn 1997y

E7T Test Method for Inspection and Werification of Ther-
momeiers

E220 Test Method for Calibration of Thermocouples By
Comparison Technigues

E337 Test Method for Measuring Humidity with a Psy-
chrometer (the Measurement of Wei- and Dry-Bulb Tem-
perwiures]

E6% Practice for Conducting an Interlaboratory Study o
Determing the Precision of a Test Method

E741 Test Method for Determining Air Change in a Single
Lone by Means of a Trucer Gas Dilution

E1333 Test Method for Determining Formaldehyde Concen-
trasticns in Adr and Emdssion Rates from Wood Products
Using o Large Chamber

2.3 LS Department of Housing and Urban Development

Sterelerd

HUD 24 CFR 3280, Manulactored Home Construction and

Safery Standards

* Far reforonced ASTM =tamdantds, visit the ASTR websine, wow asim.org, or
ronimct ARTM Cusiomer Service at service(fmamoong. For Awwss! Baak af ASTH
Anpsderds yolume informetson, refer o the smndard’s Document Summory page on
the ARTH wihsile

"The lesx spproved werstom of this hisiorical sandand s referenced on
W slm g,

2 Availabde from LS, Qovernment Prinbing Office Supenntendent of Discumengs,
TEE M. Capitol S, MW, Mail Siop: 5DE, Washingion, DC 20401, hip:d
W, ecgas, pa o, requiest Federsd Registor, Yol 49, Moo 155, A, B, 1984
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2.3 Naronad Instinre Jor Ovcospationnl Saferv and Healvh
Sreonecdened:

NIDSH 3500 Formakdehyde Method™

2.4 ther Docimenis:

Minnesota Stamies Sections 144495, 325f.18, and
325F.181—Formaldehvde Gases in Building Materials®

Calitornia Air Resources Board (CARB) California Code of
Regulptions sections 931 20-93 120012, atle 17, Airbome
Toxke Control Measure t0 Reduce Formaldehyde Emis-
sions from Composite Wood Products

3 Terminology

3.1 Definitions of Terms Specific o This Srandard;

3010 air change rate, (YY) the ratio of the conditioned
and filtered air, ), that enters or is replaced in the small
chamber i ome hour divided by the interior volume of the
small chamber, V. air changes per howr (ACH),

3.0.2 loading ratin, L; (L = ANV | the total exposed surface
ares (A, excluding panel edges, of the prodest being resied
divided by the test chamber®s interior volume, V, in m*m’,

313 mabe-np air flow, O the guantity of conditioned and
filtered wir fed into the chamber per unit time, m*'h. 0 can be
determined by taking the A value from Table | and dividing
by A,

304 A rario; the mato of air flow through the chamber
(2 10 sample surface area (A), m'h air per m” test area (see
Sectiom 8, Table 13

305 sample surface area, Az the wtal area of all sample
laces exposed in the chamber, m™,

3016 steady state concentratfon, T the formabdehyde con-
centration (expressed i parts of formaldehyde per mallion
partz wir (ppm ) under tee defined environmental west parameters

of this method,

LT veduere of closed svsten, Vo the intenor volume of the
test chamber, m*,

4. Significance and Use

4.1 Upper limuz For the formaldehyde emission roles hove
been established for wood panel bullding products made with
wrea-lormaldehyde adbesives and  permanently  instalbed in
homes or used as components in kilchen cabinets and simalar
industrial producis, This test method is intended for we in
conjunction with the test method referenced by HUD 24 for
manufactured housing and by Minnesoda Stamtes for housing
units and building materials, This method may also be used for
monitoring  products for compliance o the California Air
Resources Board (CARB)Y regulation for compositc wood
producis. This test method provides a means of westing smaller
samples and reduces the time required for testing.

4.2 Formaldehyde concentration levels obtained by this
small-scale method may differ from expected in full-scale

* Availahle froen U8, Gonemmaent Printing Office Superintendent of Ducomenis,
732 M. Capmol S MW, Mal Sopc SDE, Wishingroae DO 20400,  higpe!!
WG g v regeest L5 Depl. of Heslth ond Human Services, 1995

* Available froen Prmt Commumcations, Dept. of Admmastration, 117 Universily
Ave., 50 Paul, MM 550155,

indoor  environments.  Variations  in product  loading,
temperaiure, relative humidity, and air exchange will affect
formaldehyde emission rates and thus likely indoor air form-
aldehyde concentrations,

4.3 This test method requires the use of a chamber of 0,02
to 1 m* in volume to evaluate the formaldehyde concentration
in air using the following controlled conditions:

4.3, 1 Conditioning of specimens prior o esting,

4.3.2 Exposed surface area of the specimens in the fest
chamber,

4.3.3 Test chamber temperature and relative humidity,

434 The (VA ratio, and

4.3.5 Air circulation within the chamber.

5. Interferences

5.1 The NIOSH 3500 analytical method lists phenols as a
negative interference when present at an Bz excess owver
formaldehyde. Modifications in the analytical procedure shall
b made when relatively high phenol to formaldehyde concen-
trations (8:1) are anticipated.®*

6. Apparatus

6.1 Test Chamber—The interior volume of the small cham-
ber shall be from 0.02 to 1 m®. The interior of the test chamber
shall be free of refrigeration coils that condense water and
items such ns humidilers with water reservoirs since water has
the potential for collecting formabdehyde and thus influencing
test results. The interior surfaces of the small chamber,
mncluding any =ample support system, shall be a nonadsorbent
material. Stainless steel, aluminum, and polyietralworcethyl-
e (PFTFE) hove been Tound appropoate o= chamber hning
materials, All joims except for doors wsed for loading and
unloading specimens should be sealed, Doors shall be self-
sealing.

0.2 Make-Up Afr:

6,21 The moke-up air shall come from a flered dust-lree
enviremment and a formaldehyde concentration i wir oo maore
than 0,02 ppon. This coan be accomplished by passing make-up
wir through a filker bed of activated carbon, activated alumina
impregnated with potassium permanganate, o olher materials
capable of absorbing or oxidizing formaldehyde.

0.2.2 Make-up air for the chamber must pass through a
calibrated air Aow measuring device,

0.2.3 Adr Cirelarioa—Low speed mixing fans or multi-port
inlet and outlet diffusers are two techniques that have been
used successfully to ensure mixing of the chamber air over all
sample surfmces,

624 Air Jampling Pornr—The exhaust flow (that is, cham-
ber outlet) is normally vsed as the sampling poini, although
separnte =ampling poris in the chamber con be used. The
sampling system shall be constructed of a material to minimize

®Hakes, v, Johnson, G, aad Marthevka, L, Provedure for Elimmairon of Phanol
feterference wm the Clromswmeple Aot Merhod for Fonmaldelivde. American
Incusirisl Hygiens Association, April 1984

* Tectunom! Fallevin Moo 415, Mational Commcil of the Paper Industry for &ar and
Siream Improvement [ne. (NCAST, 1983,
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adsorption (for example, glass, stainless sweel), and the system
should be maintained at the same emperaiure as the tesl
chambers,

0.3 Examples of acceplable reagents, materials, and equip-
ment are provided in Appendix X1,

7. Hazards

1.0 Chrvmintropic Actd Beagens Trearmens—{See 10034 and
10,3.5.) During this hazardous operation, the operaior musg
wear rubber gloves, apron, and a full face mask or be protecied
from splashing by a transparent shield swch as a hood window,
The solution becomes extremely hot during addition of sul furic
acid. If acid is not added slowly, some loss of sample could
occur due o splatiering.

1.2 Cleawlvg Cherideals for Glassware—Uze appropriate

precautions if cleaning chemicals are considered to be hazard-
CHIES.,

8. Test Specimens

8.1 Specimen Size and Chamber Air Clhange—Chambers
are operated at a fixed sample size by varying the make-up air
(N, or at fixed 0 by wvarving the product sample size by
product type. Either mode is acceptable as long as ihe
appropriate (¥4 ratios for the product type are met (see Table
I

TABLE 1 Q'a Rallos, 2%
A [ air par m® et

Praduct Type

0.526 handwood plywond wall panaling

1.172 particdleboard Hoonng pareds, industiral
particleboard panals, indusirial
hamwood plywosod panels

1.508 madum densdy fiberooard [MOF)

FEN parliciaboand door oo

8.2 Siendard Face ond Bock Configueranion Tesving—
Loading ratio (L or AV) is defined as the woial exposed
specimen surface area, excluding edge area, divided by the
charmber volume., Aluminum fape, or coatings with similar
performance, shall ke used to cover the edges of the specimens
if the edge exposure is greater than 5 % of the surface arca,
therehy retarding formaldehyde emission from the edge.

8.3 MNonstandard Sample Configuranion Testing Prodiecis
with Single Swrface Exposed—Some products have signifi-
cantly different formaldehyde release characieristics for cach
surface. In those cases, panels may be tested hack-to-hack with
cdges taped together. The panels shall be identified as tested in
the hack-to-back mode.

B4 Combinarion Testing—Different products may be tested
in combination. Clualify the test report and note the WA ratio
u=eil.

U, sample Material Handling and Specimen Conditioning

0.1 Handling—Materials selected for testing shall be
wrapped in polyethylene plostic having a minimum thickness
of (.15 mm (6 mil) until =nmple conditioning 15 initated. When

testing wood products that are nod pewly manufaciired such as
after original application, installation or wse, the method of
packaging and shipping the products for testing shall be fully
described, Information on the age amd history of the product
shall be detailed in the st report.

9.2 Conditioeing —Condivon test specimens with o mini-
i distamee of 015 m 06 i) between each specimen for 2 h
15 mun ot conditons of 24 * 3°C (75 = 5°Fjpand 50 = 5 %
refanve humidiy, The formaldehyde concentration i the air
within 0.3 m (12 in.) of where panels are conditioned shall be
ol more than the lesser of 0,10 ppm or the applicable
compliance limit when testing for compliance purposes, during
the conditioning period, Alernative conditioning intervals may
give better correlation, such as seven day conditioning that
parallels Test Method E1333,

10, Procedore

Il Tesr Procedire for Materials:

10,1 Purge the chamber by running empty or with the use
of filers designed o reduce the formaldehyde background
conceniralion in air, or both, The formaldehyde background
comceniralion in air of the empry operating chamber shall not
cxceed (002 ppm. Clean chamber surfaces with water or
suitable solvent if formaldehyde background concemrations
approsach (002 ppm.

112 Locate the specimens in the chamber so that the
comditioned air stream circulates over all panel surfaces,

113 Operate the chamber at 25 2 1°C (77% 2°F) and 50
£ 4% relauve homidity, Becord the emperature, relative
humadiny, and barometrc pressure during the westing period
Conduct the chamber st at o given O94 ratio and recond this
ratio in the report.

114 After placing samples in chamber, allow time for no
less than three full air changes or 15 min, whichever 1s greater,
before beginming wir sample colbection (see Mow 1)

Moms |—Far prclucts with very low emissions of 10 esiahlish eguiva-
lemee 1o ASTM Test Method E1333, # may be necssarny ta allew a kinger
timee pericdd prior o begioming ar samipling.

1L2 Afr Sompling—Purge air sampling lines for 1 min, AL
the sampling station, bubble air through a single impinger
containing 2 mL of a 1% sodivm bisulfite (MaH50,) solu-
tioi, A filver trap may be placed between the impinger and the
flowmeter, 3l a calibrated fowmeler o maintain an average
airflow of 1 £ 0.05 L'min for 30 o 60 min (see MNote 2) with
time measured accurately 1o within 3 s Following air
sumpling. analyze the collection solution.

More 2—For prodluct: with very low emessions of 10 eslablish egquiva-
lemce: 10 ASTM Test Method E1333, it may be necessary o wse the 60 min
sampling time,

I3 Aralysis of Air Sawmples:

131 Piper 4 ml of the MaH30, solution from the im-
pinger into each of three 16 by [ 30-mm screwcap test ibes for
triplicate analysis of each impinger sample.

10.3.2 Pipet 4 mL of 1% MaHSO; inie o 16 by 1 50-mm
sereweap lest wbe o oot a5 a reagent blank,

1033 Add 0.1 mL of 1% chromotropic scid reagent bo
each test tube. Shake tube after addition.



