
Chemical Properties of 1,4-Dioxane

CAS Number 000123-91-1

Physical description 
(State at room temperature)

Flammable liquid with 
a faint, pleasant odor

Molecular weight (g/mol) 88.10

Water solubility 
(mg/L at 25oC)

Soluble in water

Boiling point (oC) 101.1oC at 760 mm Hg

Vapor pressure at 25oC 
(mm Hg)

38.1

Specific gravity 1.033

Octanol-water partition 
coefficient (log Kow)

-0.27

Organic carbon partition 
coefficient (log Koc) 

1.23

Henry’s law constant 
(atm m3/mol)

4.80 X 10-6

1,4-Dioxane

1,4-dioxane is a ubiquitous 
chemical found in many products, 
and can be a by-product of  
many industrial and 
manufacturing processes. 

Historically the largest use of 1,4-dioxane was as 
a stabilizer for chlorinated solvents, in particular 
1,1,1-trichloroethane. It is also used in the produc-
tion of many other products, including paint strip-
pers, varnishes and waxes, dyes and greases.

The pharmaceutical industry uses 1,4-dioxane as a 
purifying agent in pharmaceutical production and it 
has even been found in vine-ripened tomatoes (as 
a contaminant in applied pesticides). It may also be 
a by-product of polyethylene terephthalate (PET) 
plastic manufacturing and found as an impurity in 
antifreeze and aircraft deicing fluids (HCAA).

It is present in nearly 25% of cosmetics and other 
personal care products such as shampoos, tooth-
pastes and deodorants. However, 1,4-dioxane 
is not listed as an ingredient in most of those 
personal care products because it is present as a 
contaminant of the manufacturing process when 
ethylene oxide is used, not as an ingredient.

1,4-dioxane is miscible and highly mobile in water 
and is not biodegradable to any significant extent. 
The only current effective treatment is advanced 
oxidation with either UV-peroxide or ozone-perox-
ide, both extremely expensive treatment techniques. 

How can Eurofins help you?
 
We have been testing for the presence of 1,4-
dioxane in drinking water and source waters for 
more than 15 years and were one of the first labs 
in the country to pass the EPA’s proficiency testing 
for 1,4-dioxane using Method 522. 

Before UCMR 3 monitoring began, it was assumed 
that 1,4-dioxane was a groundwater issue and only 
found in sites that were subject to past solvent use. 
Now it is clear that it is much more widespread and 
both a groundwater and surface water concern. 
The only way to determine whether it may be an 
issue in your water is by having the water tested. 
Eurofins can assist you with analysis of drinking 
water or other matrices. Contact us at  
us20_sales@eurofinsus.com for more information. 
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1,4-Dioxane Regulation 
and Health Impacts

1,4-dioxane is listed in the Candidate Contam-
inant List (CCL3) and the EPA has listed it as 
a probable human carcinogen (B2). The World 
Health Organization (WHO) established a guide-
line value of 50 ug/L in drinking water. Cleanup 
water quality standards have already been 
established for 1,4-dioxane in 16 states and 
these levels have gone down recently. Current 
standards range from 0.3 ug/L (Massachusetts) 
to 77 ug/L (Alaska). In late 2013, the EPA com-
pleted an update to their Integrated Risk Informa-
tion System (IRIS) assessment for 1,4-dioxane 
and established a 1 x 10-6 risk level for drinking 
water at 0.35 ug/L. 
 
1,4-Dioxane Analysis
 
There are numerous analytical methods for anal-
ysis of 1,4-dioxane, but by far the most sensitive 
method is EPA 522, a solid phase extraction 
(SPE) GC-MS method that uses selected ion 
monitoring (SIM) to achieve a reporting limit of 
0.07 ug/L. This method was required to be used 
for samples collected for EPA’s Unregulated 
Contaminant Monitoring Rule 3 (UCMR 3), and 

is the preferred method for drinking water, along 
with a similar method, EPA 541. This method 
can be performed on a 100-mL sample. There 
are other techniques available for non-drinking 
water matrices, but they don’t have comparable 
sensitivity to Method 522. 

UCMR 3 Drinking Water Results
 
EPA included 1,4-dioxane in the latest round of 
the Unregulated Contaminant Monitoring Rule 
(UCMR 3), which required all utilities serving 
more than 10,000 people to collect one year of 
semiannual (groundwaters) or quarterly (surface 
waters) samples from the entry point to the distri-
bution system.

Results from nearly 37,000 samples showed 
11% of samples and 22% of PWS with 1,4-
dioxane detections, with nearly 7% of PWS 
exceeding EPA’s reference level of 0.35 ug/L. 
Eurofins Eaton Analytical accounted for more 
than 30% of the national UCMR 3 data.  

The frequent occurrence of 1,4-dioxane across 
the country, including levels exceeding the refer-
ence level, could eventually lead to regulation of 
1,4-dioxane in drinking water.

a closer look
Each marker on this map 
shows the occurence of 
1,4-dioxane in finished 
drinking water samples 
analyzed from the 
UCMR 3 program.
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