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Cleaning Products
without Formaldehyde—

Does Your Household Cleaner Contain Terpenes?

by David Steinman

fter yaars of fighting political pressure from business in-

terests, the National Cancer Institute recognized formail-

dehyde as a known human carcinogen. There are only
twenty or so chemicals the government has rated as "known”
to cause cancer, so when a chemical gets this rating, you can
figure it is a real health mobster. It's long been suspected that
people who work with this chemical-—such as morticians—
experience higher cancer rates. More recent research sug-
gests that in-home exposure, particularly for people who work
with cleaning products, is significant. And what's more, these
products may produce formaldehyde in your breathing envi-
ronment by interacting with other chemicals. This means even
if a product doesn't list formaldehyde, it could actually be quite
a significant contributor, creating unhealthy indoor air.

Several years ago, when a handful of new stud-
ies raised the concern that consumer products
may be contributing fo indoor pollution ievels in
ways that were not fully understood, the California
Air Resources Board {ARB) commissioned William
Nazaroff, a UC Berkeley professor of erwironmental
engineering, and his team to study the problem.

The ARB asked Nazaroff and his team to focus
their work in two areas: an investigation of toxic air
contaminants in household <feaning products and
air fresheners, especially a class of chermicals known
as ethylene-based glycol ethers; and an examination
of the chemistry that occurs when such products are
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used indoors—in parlicular, products that contain a
reactive group of chemicals called ferpenes.

Ethylene-based glycol ethers are common,
water-soluble solvents used in a variety of cleaning
agents, latex painls and other products. They are
classified as hazardous air pollutants under the U.S,
Frvironmental Protection Agency’s 1990 Clean Air
Act Amendments and as toxic air contaminants by
California’s Air Resources Board. Their toxicity var-
ies with their chernical structure. However, these are
frequently used in ail-purpose and window cleaners
such as Simple Green and Windex,

. Te{peﬁés are a class of chemicals found in pine,
lemon and grange oils that are used in many con-
surmer products either as soivents or to provide a dis-
tinctive scert. Although terpenes themselves are nol
considered toxic, some recent studies have shown
that they may react with ozone o produce a num-
ber offﬁﬁc%mg_qyggg (The primary constituent of

"&mog, ozone enters the indoor environment from in-

fitration of outdoor air, but is also produced indoors
by some cffice machines such as copiers or printers,
and by some devices marketed as "air purifiers” that
purposely emit czone into the indoor environment.)
The research team’s first task was to determine
which household products contain ferpenes and
glycol ethers, and in what quantities. It compiled-

a list of the househoid cleaners and air freshen-

ers available at any of five chain retait outlets in

Nerthern California, then examined the labels and

advertising claims {e.g., "pine-scent-

ed”) for these products and reviewed
available product data sheets. Based
on this information, they sefected the

21 products most likely to contain

significant amounts of terpenes and

ethylene-based glycol ethers: four air
fresheners and 17 cleaning'gigﬂ_é@_@f
ieluding &t least one each of disin-
fectants, general-purpose degreas-
ers, general-purpose cleaners, wood
cleaners, furniture maintenance products, spot re-
movers and multi-purpose sojvents.

A complete chemical analysis of these 21 prod-
ucts revealed that:

4 Twelve coniained terpenes and other ozone-
reactlve compounds at levels ranging from 0.2
to 26 percent by mass.

4+ Six contained levels of ethylense-based giycol
ethers of 0.8 to 9.6 percent by mass.

<~ Among the four air fresheners studied, three
contained substantial quantities of terpenes (9-
14 percent by mass).

WSy e - B -



|
!
IS
L

When the researchers lesled the terpene-con-
taining products in the presence of ozone, they
found that the amounis of lerpenes converied into

poiiutants was dependent on the amount of ozone
presem_ﬂw

~~"The researchers ran a series of 18 experi-
ments to delermine the levels of exposure people
might be subjected Lo when using the products in
a confined space. The lests were conducted in a
230-square-fool room wilh ventilation at an ordi-
nary level which provided approximalely one air
change every two hours. In some tests of terpene-
containing products, ozone was introduced into
the room at levels mimicking those that could oc-
cur in households or offices.

The products were used in various ways ac-
corging 1o package directions: some at {ull-strength
and others at various dilutions as recommended on
their labels.

The tests produced various results-—some re-
assuring, and some raising concerns. The good
news, the researchers reporled is that _when

four houses a day, five days per week, 50 weeks
per vear, would take in about 80 micrograms per
day of formaidehyde, double the guideline value
set by California’s Proposition 65. in addition, the
persoﬁ‘s intake of fine particulate matter during
the hours spent cleaning would exceed the aver-
age federal guideling level for an entire year. These
quantities are in addition to the formaldehyde and
particulale malter thai the person would be ex-
posed lo from ali other sources and activities dur-
ing the year.

According to Nazarofl, the message from these
studies is thal everyone—and especially cleaning
professionals—should be cautious about overuse
of products with high levels of ethylene-based gly-
col ethers and terpenes. Rooms should be venmal-
ad dunng and after cieanang ‘so"me products should
be used in_diuted solutions as opposed 1o fui

‘stiengih, and cleaning supplies should be promptly
removed from occupied spa

nce cleaning is
done “Also;, people ‘should avoid the use of ozone

’ generators or ionizing air cleaners, especially in the

same space where lerpene-containing cleaning
prociucts or air fresheners are being used,

Resources
Earth Friendly Products’ fine of

formaldehyde- and terpene-free |

cieaning products deliver great
performance and value and are
available at your favorite store.
Visit www.ecos.com for more

HOW TO GO FORMALDENHYDE-FREE
Going formaldehyde-free might be one of the more
difficutt things to do these days. And even if compa;

rAally ot not reach guideling values: that is, levels set
By T reguialory agenCies as the maximum exposure
levels believed to be safe. However, the authors
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pointed out, because formaldehyde is also re-
leased from other sources such as plywood and
pressed wood preducts that are found in most
buiidings, any increase in formaldehyde emis-
sions is undesirable.

in several reafistic use scenarios, the tests
showed that people could be exposed 1o poten-
lially dangerous levels of toxic pollutants. Some
scenarios included:

Cleaning in a smali, moderately venlilated bath-
room. !n calculations based o emissions from one
of the glycol-ether containing products, the team

. found that a person who spends 15 minutes clean-

ing scale off of a shower siall could inhale three
times the “acute one-hour exposure limit” for this
compound set by the California Office of Environ-
mental Health Hazard Assessment,

Air freshener and ozone in a child's bedrocm.
This scenario could ocour when people use both air
freshenars and ozone-generating devices simulta-
neously in a room. This could lead to exposures to
formaldehyde that are 25 percent higher than Cali-
fornia's guideling value.

Multi-house cleaning by a prefessional home
cleaner. Under this scenario, a person who cleans

nies don't intentionally add formaidehyde-releasing
ingredienis ke quaternary compounds, their raw
material suppliers might do so, leaving the pred-
ucts vulnerable to unknown additives and preser-
vatives. Other companies use such ingredients for
ranufacturing.

in conirast, Earth Friendly Producis, which
completely controls its own manufacturing with
cradie-to-grave procedures and zero waste poli-
cies, has implemented ultraviolet light treatment
instead of chemicals. The company completely
avoids the use of petrochemicals and the ter-
penes that act as precursors,

Becoming formaldehyde-iree is not the easiest
change to make, but it's not impoessible. Read labels
and be sure to select products that are specifically
taking steps to eliminate formaidehyde donors.

The fake-home message from this study is that
some products contain formaldehyde directly used
25 a disinfectant, but produgts containing & class
of chemicals calied terpenes form undesirably high

iGvels of formaidenyde when exposed 0 nor fi'.

Tevels of ozone in the home environment.
Look for companies that have taken a pledge,

like Earth Friendly Products, to eliminate both. ™
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