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Progress is an unstoppable, transformative force. New technologies, 
product advances and globalization are arriving one on top of another  
at a dizzying pace. Innovation makes us more efficient, more productive 
and more connected. But there is a cost, and that cost is risk. To help 
mitigate the emerging risks, UL is developing New Science. Through 
fundamental discovery, testing methodologies and equipment, 
procedures, software and standards, UL is creating new and important 
ways to make the world safer.
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UL’s Indoor Air Quality New Science involves a variety of important 
breakthroughs that help improve quality of life. Leaders in environmental 
chambers, we have created a first-of-its-kind environmental chamber to 
go, allowing companies to test large equipment that previously could not 
be examined. Our proprietary air quality databases for Product Chemicals, 
Building Air and Microbial Volatile Organic Compounds enable us to apply 
advanced data mining, analytics and predictive modeling capabilities to 
help in the development and use of products that are environmentally 
safe. We have furthered New Science by establishing an innovative 
analytical technique to measure semi-volatile organic compound 
emissions like those given off by phthalates and flame retardants.
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UL’s unique Environmental Chamber 
To Go provides manufacturers of 
large equipment with chemical 
emissions information they were 
not able to obtain previously.

In 2012, our R&D teams in Atlanta diligently worked to create a prototype chamber that 
could recreate conditions approaching those found in our state-of-the-art facilities. 
The chamber needed the ability to enclose products as constructed, but it also needed 
to be able to be shipped easily to different locations, to be collapsible and to be scaled 
to various sizes. Design and engineering experts had to create the chamber from 
inert materials that would have minimal impact on the testing. The air supply to the 
chamber is perhaps its most unique feature. It is pure and stripped of all chemicals 
and particles, and it utilizes air manifolds that simulate regular air patterns to recreate 
typical conditions in the space. Design engineers worked to develop a modular and 
portable system that would provide the necessary clean air. The resulting innovation 
is the Environmental Chamber To Go — a controlled testing environment that can 
be easily packaged, shipped anywhere in the world and constructed in multiple sizes. 
Through its clean-air system, the chamber is supplied with 100-percent purified air, and 
with built-in air manifolds air is able to move at the proper room exchange rate. 

With increased regulatory requirements and growing sensitivity about chemical 
emissions, there is a growing need for product testing. For some large-scale industrial 
products and equipment, such testing has not been possible. There was no way for our 
customers to ship these products to one of our labs in the U.S., China or Germany to 
test for chemical emissions.

context

What did UL do?
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Through its clean-air system 
the chamber is supplied with 
100-percent purified air, while built-
in air manifolds allow air to move at 
the proper room exchange rate. 

The Environmental Chamber To Go provides information that will help keep operators 
safer, inform manufacturers about the impact of their products on both outdoor  
and indoor air, and allow any improvements and updates to be made efficiently.  
UL’s Environmental Chamber To Go has been successfully piloted in Europe.

iMPact
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UL’s unique Environmental Chamber To Go provides manufacturers of large equipment 
with chemical emissions information they were not able to obtain previously. The 
chamber testing also provides a comprehensive understanding of their equipment’s 
effects on air quality by collecting three key pieces of information:

• Determining what type of occupational exposure there is to equipment operators

• Determining what type of emissions there are to the outdoor air, which are often 
regulated to meet certain VOC requirements

• Determining emissions to the indoor environment and the emissions’ effect on 
indoor air quality 

WhY it MatteRS
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Conventional wisdom is that “No-VOC” or “VOC-Free” paint has little to no VOC 
emissions and thus would not contribute to the level of VOCs in indoor air. However, 
results of two recent innovative studies of VOC content and emissions conducted by UL 
show that VOC emissions from a paint claiming “No VOCs” are not uncommon.5 

First, to better understand the relationship between VOC content and emissions, UL 
scientists conducted multiple dynamic environmental chamber emissions tests on a 
series of paint and coating products with a range of stated VOC content levels from 0 to 
150 g/L. Products were applied to interior drywall using standard application procedures 
and placed in environmental chambers, and air emissions were analyzed for VOCs and 
low-molecular-weight aldehydes.6

Twenty percent of the U.S. population, or nearly 55 million people, spend their days 
in elementary and secondary schools.1 Studies show that half of the nation’s 115,000 
schools have problems linked to indoor air quality. Young students in particular are at 
greater risk of exposure to indoor air pollutants because of the hours spent in school 
facilities, their biological susceptibility and the inability to detect airborne hazards.2 
Children breathe at a faster rate than adults; this coupled with their smaller body mass 
results in a higher dose of available pollutants for a child than for an adult.3 

Paint products, a common source of volatile organic compounds, are frequently used 
to refresh school appearance and improve surface durability. The requirements for 
paint are often based on VOC content limits and do not address the emissions of 
specific compounds. The VOCs associated with paints and coatings, however, may be 
by-products of the paint drying process, or they may be low in concentration and not 
determined by content measurement.4

context

What did UL do? 
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UL’s study proves that low-VOC-
emission paints minimize indoor air 
pollution loads and reduce health risks 
to both students and faculty.

INDOOR AIR QUALITY / PAinT & VolATile oRGAnic comPounDs

Results demonstrated that there was no direct correlation between reported VOC 
content and VOC emissions into indoor air. It was also demonstrated that a paint 
product with a reported “No VOC” content, according to outdoor air regulations,  
can emit VOCs into the indoor air.7 

To add a further dimension to our findings, UL scientists in partnership with the Georgia 
chapter of the U.S. Green Building Council conducted a school demonstration study 
at a public middle school in Savannah, GA, to evaluate the indoor air quality benefits 
of using a third-party-verified low-VOC-emission interior semigloss paint. Airborne 
measurements of VOCs were made up to 14 days after the application of both the 
traditional paint and the verified low-VOC-emission paint. The low-VOC-emission paint 
resulted in a 90 percent reduction in total VOCs within 24 hours after application, in 
comparison to the one industrial paint that had traditionally been used in the school.8 

In addition, all the VOCs associated with the low-VOC paint were below detectable 
levels within seven days, whereas emissions from the traditional paint could still be 
observed in the air after 14 days.9

Overall, UL’s R&D team was able to demonstrate that low total VOC content is not 
necessarily indicative of acceptable VOC emissions for specific chemicals with known 
health impacts. The VOCs associated with paints and coatings can be either ingredients 
that are added to the paint to formulate and enhance product performance and shelf 
life, or they can be by-products of the paint application and drying process.10 

As a result of UL’s innovative research proving the lack of correlation between measured 
VOC content and emissions, building owners, facility managers and consumers can 
be aware and take proactive steps to minimize indoor air pollution resulting from the 
use of wet construction products such as paints, coatings, adhesives and sealants. They 
can specify and choose paints that have been verified to have low VOC emissions for 
indoor environment use and avoid claims made for VOC content based on outdoor air 
regulations. This data also supports the USGBC’s recommended LEED 2012 EQ Credit 
for Low-Emitting Interiors, which proposes explicit requirements for VOC emissions for 
wet products including adhesives, sealants, paints and coatings. 

Currently, high-quality, “low-toxicity,” and “low-VOC” paint and coating products with 
required performance characteristics are available for use in school environments, 
but they have not been widely adopted. UL’s study proves that these paints minimize 
indoor air pollution loads and reduce health risks to both students and faculty.

WhY it MatteRS
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The analytical technique needed to test for SVOC emissions is especially challenging, 
because they emit for a longer period of time at a much lower concentration than 
typical VOCs. Our R&D team’s advancing research methods have allowed UL to 
optimize our measurement protocol, thus enabling us to test SVOC emissions 
commonly found in products at very low levels. 

To assist product manufacturers, built environment professionals (specifiers, building 
managers, architects), and health experts, UL has developed analytical techniques 
for measuring common SVOCs in the air. This technique involves collecting indoor air 
on specialized sorbent tubes, followed by gas chromatography/mass spectrometry 
analysis. GC/MS is a method that combines the features of gas-liquid chromatography 
and mass spectrometry to identify substances within a test sample. Our scientists 
use this technique in tandem with product evaluations conducted in controlled, 
environmental chambers to measure a wide range of volatile organic compounds from 
very volatile to semi-volatile.12

Semi-volatile organic compounds are the least volatile of all VOCs. They include 
plasticizers such as phthalates, flame retardants such as brominated organic 
compounds and organophosphate esters, and material components such as 
caprolactam. Even though they are the least volatile, there is strong concern about 
product-related SVOC emissions, as these chemicals may attach to indoor surfaces  
such as airborne particles and settled dust. The particles then become an exposure 
route for SVOCs when they are inhaled or ingested.11 

context

What did UL do?
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The unique testing methods UL has created for evaluating SVOCs enable us to measure 
a very broad range of chemicals emitted by manufactured products. As chemicals 
continue to proliferate in our work and living environments and manufacturers seek 
to monitor their global supply chains and minimize hazardous chemicals, our ability 
to develop new measurement tests for more chemicals contributes to creating safer 
products and healthier homes and offices.

iMPact

Many SVOCs have been linked to serious health concerns, and many, like some 
phthalates, are endocrine disruptors and affect reproductive development. Possible 
serious health risks associated with the chemicals used as flame retardants have 
sparked a debate about whether the benefits outweigh the risks. In a comprehensive 
assessment of polybrominated diphenyl ethers, the Environmental Protection 
Agency concluded that the key routes of human exposure are likely from their use in 
household consumer products and their presence in house dust — not from dietary 
routes as with other Persistent Organic Pollutants.13 

WhY it MatteRS
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Our Product Chemical Emissions 
Database is based on more than 
70,000 different product tests for 
chemical emissions.

UL applies advanced data mining, analytics and predictive modeling capabilities to our 
three proprietary air quality databases to assist manufacturers and built environment 
professionals in the development and use of safe products. Our searchable 
databases have been compiled over a period of 20 years, providing an unmatched 
depth of information and building on our unique ability to categorize chemicals for 
environmental or health impact. Our databases cover three areas:

• Product Chemical Emissions Database

• Building Air Database

• Microbial VOC Database

Our Product Chemical Emissions Database is based on more than 70,000 different 
product tests for chemical emissions. It is unmatched both in terms of size — with 
more than 13,000 unique VOCs identified in the emissions of the products tested — 
and in the selectivity of the data, which categorizes results by specific product types. 
Further, we constantly expand the database, each month identifying 40-60 new 
chemicals that we’ve never encountered before. 

Our Product Chemical Database includes regulatory chemical lists and a proprietary 
database of odor and irritation thresholds for common indoor pollutants. UL also 
has an analogous Building Air Database, based on tests of indoor air conducted in 
more than 10,000 buildings over two decades, and a Microbial VOC Database, which 
specifically identifies VOCs released by molds that grow on building materials.  
Our MVOC Database is the only one of its kind and empowers a more cost-effective 
and less destructive approach to identifying molds in building structures and their 
potential sources.18

There are more than 80,000 chemicals used in commerce today, and only three percent 
of those have been fully evaluated for adverse human health effects.14

Indoor air pollutants pose a serious environmental threat to people, especially because 
most people spend approximately 90 percent of their time indoors — where air is 
typically two to 10 times more polluted than it is outdoors.15 Poor indoor air quality in 
commercial buildings can lower worker productivity.16

In addition, studies have shown that poor IAQ can adversely impact learning in school 
children and worsen allergy and asthma symptoms. The EPA cites IAQ as one of the top 
environmental health risks and indoor air pollution as one of the greatest overall risks 
to human health.17 

context

What did UL do?
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UL’s databases are unique not  
only in their breadth and depth,  
but also in their ability to  
empower data mining.

UL’s databases are unique not only in their breadth and depth but also in their ability to 
empower data mining, analytics and predictive modeling. The information and insights 
embedded give UL an unmatched ability to interpret test results and evaluate them 
against health and government agency standards. UL can also provide interpretive 
reports that explain the significance of the data our tests produce. Specifically, when 
indoor air is tested, its composition will be characterized as typical or representative of 
a problem building. If it is the latter, our analytics capability allows us to identify the 
likely products and product uses that have contributed to the air quality problems. 

With our predictive modeling capability, UL scientists conduct product risk 
assessments in order to identify problematic chemicals that a manufacturer might 
not have been aware of, based on product interactions or the manufacturing processes 
utilized. This allows manufacturers to readily get feedback on the potentially hazardous 
chemical emissions associated with their products along with their sources, so they 
can more effectively regulate or modify their products. 

UL also conducts analyses of indoor air using our MVOC Database in order to help 
building owners and developers detect mold without having to tear down walls or 
wait for visual evidence. 

We also leverage our extensive knowledge to play a consultative role in rapidly 
urbanizing nations, such as China, where we recommend the optimal products to 
create safe indoor air environments.

INDOOR AIR QUALITY / AiR QuAliTY DATABAse
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The UL air quality databases are invaluable resources that we use to help 
manufacturers and built-environment professionals understand the potential harmful 
effects of their products on human health and the environment (both internal and 
external). UL’s data mining, analytics and predictive modeling capabilities also provide 
our customers with the answers they need quickly and affordably to ensure safer 
products and environments. As the world becomes increasingly urbanized and indoor 
air quality issues proliferate, the intelligence embedded in our air quality databases will 
become increasingly critical.

With the global sourcing of chemicals that go into products, the proliferation of 
new products and materials, the increasingly complex indoor environments and the 
amount of time people spend indoors at home and at work, there are significant 
potential health risks, including asthma and allergies; headaches; respiratory disease; 
eye, nose and throat irritation; reproductive and developmental defects (potential) and 
some forms of cancer (potential).

WhY it MatteRS
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