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1 Introduction

Globally, regulation of formaldehyde emissions
from wood products employs a variety of
measurement approaches, including extraction
methods  (perforation),  static ~ methods
(desiccators) and dynamic methods (chambers).
Given the wide variety in methods, this
presentation will focus on the variety of
dynamic emission tests and related regulations.
For people new to dynamic emission testing, the
regulations and required testing parameters may
appear arbitrary. Understanding the diversity of
the regulations and test methods is important
when producing and specifying products for a
global market.

2 Methods

This effort examined dynamic emissions testing
methods and regulations in four countries:
China, France, Germany, and the United States.
There are four major components to national
regulations of formaldehyde emission from
wood products: 1) Regulatory approach; 2)
Materials covered 3) Conditioning; 4) Test
method; 5) Regulatory values. Although
following similar logic, each of the countries
addresses each of these items in a different
manner. These variations could result in a
product that may comply with regulations in one
country but not in another country.

4 Regulatory Approach

In the United States, regulation of formaldehyde
wood emissions is based upon the best available
technology in 2007 to produce each type of
wood product. Products were tested using

historical test methods that set chamber loading
ratios based upon wood usage in mobile homes
in 1982. This approach results in formaldehyde
emission limits that vary for each type of wood
product. In contrast, Germany, France and China
set a single emission limit for all wood products.

There are challenges for both approaches. The
United States approach relies on dated best
available technology and can lead to confusion
with different wood products having emission
values that vary by an order of magnitude. The
single emission level approach relies upon
judgement of appropriate loading ratios that are
representative of real-world wood product
usage. Neither approach is directly tied to health
impacts.

3 Materials Covered

Products covered under formaldehyde emission
testing regulations vary by nation.  While
particle board is commonly included, materials
such as blockboard, veneer board and fiber
board are explicitly or uniquely covered by in
some regulations but not others.

5 Conditioning

The conditioning procedures prior to testing of
the wood products vary among the testing
standards. The United States primary required
method (ASTM E1333) requires wood products
conditioned for 7 days in 24 °C room with 50 %
relative humidity. The Chinese standard (GB
17657 — 2013) requires a 15-day conditioning in
a 23 °C room with an air change rate of 1 h'.
Given that formaldehyde emissions can decay



Parameter United States Germany China France
Primary Test Method ASTM E1333-14 EN 16516  GB17657-2017 EN 717-1
Temperature (°C) 25%1 23%1 23%1 23+0.5
Relative Humidity (%) 50+5 50+5 50+3 45+ 3
Chamber Volume (m?) > 22 >0.02 1 >12,1 or 0.225
Air Velocity (m/s) NS 0.1t00.3 0.1t00.3 0.1t00.3
Air Change Rate (h?) 0.5+0.05 0.5+0.025 1.0 £ 0.05 1.0 £0.05
Loading Rate (m? m?) 0.13t0 0.95 1.8 1.0+ 0.02 1.0+0.02
Exposed Edge Ratio (m m?) 0 15 15 1.5
Pre-Chamber Conditioning (d) 7 NS 15 NS
Specimen in Chamber (d) 1 28 1to 28 10 to 28
Sampling Time End End SS SS

NS = Not specified; += Acceptable range for each parameter.
End = Sample last day in chamber; SS = Sample twice a day until steady state reached, up to 28 days.

by up to 30 % over a week’s time frame (Chen
et. al. 2018), variations in conditioning and
handling may impact whether a wood product
will meet different national regulations. In
contrast, German and French standards do not
require pre-conditioning prior to tests but have
longer minimum testing durations.

6 Test Method

Formaldehyde emission testing from wood
products is typically done by placing a sample in
a chamber for a certain period and then taking
air samples to measure the formaldehyde
concentration after steady state has been reached
or a certain period of time has elapsed.
Typically, each country requires wood products
to be tested using a specific test method, which
can be developed and maintained by an outside
body (e.g. ASTM).

The details in the test methods developed by
these bodies can impact the measured emission
rates for tested wood products (Table 1). For
instance, the size of the testing chambers can
vary four orders of magnitude. The loading
ratios in the German test can be an order of
magnitude higher than in the United States test.
In addition, the German test requires air
sampling 28 days after the specimen is placed in
a chamber, while the United States test requires
7 days of conditioning prior to the specimen
being placed in a chamber and then air sampling
1 day after the specimen is placed in a chamber.
This makes it hard to predict whether a sample
that passes the German regulations will be
compliant in the United States.

7 Regulatory Values

Most national regulatory values that reference
dynamic emission test methods are upper limits
of concentration in an emission chamber at a
defined test period (e.g. 124 pg m?® for the
Chinese GB 18580 — 2017). These values can be
wide ranging. However, the parameters
specified in each method and the concentration
limits can be used to determine equivalent
regulatory emission rates for each country.

The United States emission rate limits after 7
days of conditioning range from 0.032 mg m
h* to 0.31 mg m h** depending on the product
type. In contrast, German emission limits after
28 days are 0.032mgm2h? for all types of
wood, while Chinese and French emission rates
are nearly four times higher at 0.12 mg m? h*
after reaching steady state.

8 Conclusions

When testing formaldehyde emissions from
wood products for a global market it is
important to understand the differences between
testing regimes. A product that meets the United
States emission requirement may or may not
also meet requirements in other countries.
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