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5.1 OVERVI EW

2-Hexanone is a volatile organic liquid that is very soluble in water.
It is expected to be quite nobile in water and soils. Its rate of
volatilization is likely to be noderately fast, but equilibration with
sedinments will be | ow Biodegradati on of 2-hexanone may occur slowy in water
and soil, but bioconcentration is not expected.

Exposure of the general population to 2-hexanone is not likely to be
hi gh. However, persons |iving near hazardous waste sites or wood pul pi ng,
coal -gasification, or oil-shale processing plants nay be exposed to 2 hexanone
in contam nated environnental media. |In the past, occupational exposures to 2-
hexanone resulted fromits nmanufacture and use. However, since 2-hexanone is
not currently manufactured or used commercially in the United States,
occupational exposures related to these activities are no | onger of speci al
concern.

The EPA has identified 1,177 NPL sites. 2-Hexanone has been found at 15
of the sites evaluated for the presence of this chem cal. However, we do not
know how many of the 1,177 NPL sites have been eval uated for the presence of
2-hexanone. As nore sites are evaluated by the EPA, the nunber nmay change
(View 1989). The frequency of these sites can be seen in Figure 5-1. O these
sites, 14 are located within the United States and 1 is located in the
Conmmonweal th of Puerto Rico (not shown).

5.2 RELEASES TO THE ENVI RONMENT

Because 2-hexanone is not currently manufactured, inported, processed, or
used for commercial purposes in the United States (EPA 1987b), releases to the
environment are not likely to be high. Although it is reported to be rel eased
from wood pul pi ng, coal -gasification, and oil-shale processing plants, |evels
resulting fromthese operations have been reported as being | ow. This compound
is not listed in the Toxics Rel ease Inventory (TRI).

5.2.1 Alr

No studies were |ocated regarding the amount of 2-hexanone released to
t he at nosphere. However, since 2-hexanone is no |onger produced in the United
States (EPA 1987b) or used conmercially (EPA 1987b; Lande et al. 1976;
O Donoghue 1985), atnospheric enissions fromindustrial sources are likely to
be snall.

5.2.2 WAt er
2-Hexanone is released to water by industrial facilities and at

hazar dous waste sites. 2-Hexanone was detected in 2 of 3 effluents from coa
gasification plants and in 1 of 2 effluents fromoil shale processing plants



FIGURE 5—1. FREQUENCY OF NPL SITES WITH 2-HEXANONE CONTAMINATION *
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at mean concentrations ranging from7 to 202 ppb (pg/L) (Pellizzarri et al
1979). The conpound has al so been tentatively identified in 1 of 63 industrial
effluents (Perry et al., 1979), the effluent froma chem cal plant

(Shackel ford and Keith 1976), and in one rnunicipal landfill |eachate at 0.148
ppm (ng/L) in a study of |eachates from 58 nunicipal and industrial landfills
(Brown and Donnel ly 1988).

2- Hexanone has al so been detected in both groundwater and surface water
at hazardous waste sites (CLPSD 1989) (see Section 5.4.2), indicating that
this is a source of 2-hexanone release to the environnent.

5.2.3 Soi |

Soils or sedinments nay becone contam nated with 2-hexanone by landfilling
W th 2- hexanone-containing solid wastes or by the discharge of contam nated
wat er. 2- Hexanone has been detected in soil sanples from hazardous waste sites
(CLPSD 1989) (see Section 5.4.3).

5.3 ENVI RONVENTAL FATE
5.3.1Transport and Partitioning

2- Hexanone exists in the atnosphere as a vapor. Liquid 2-hexanone is
volatile; its vapor pressure has been neasured as 1.53x10° atm (11.6 nmHg) at
25°C (Anbrose et al. 1975). Because 2-hexanone is very soluble in water, a
| arge fraction of 2-hexanone rel eased to the atnosphere, may dissolve in water
vapor (such as clouds and rain drops). A Henry's |law constant (H) estinates
the tendency of a chemical to partition between its vapor phase and water. A
value for H may be cal cul ated by dividing the vapor pressure of 2-hexanone by
its solubility in water at the sane tenperature (Mabey et al. 1982). In this
case, an estimated value for His 4.4-7.7x10-° atmm/ nol e at about 25°C. The
magni tude of this value suggests that a large fraction of vapor-phase 2-
hexanone will dissolve in water, and that precipitation my be an inportant
physi cal renoval nechanism An anal ogous air-water partition coefficient
measured for 2-hexanone at 37°C was approximately 2.3x10* atmni/ nole (Sato and
Nakaji ma 1979), which indicates that precipitation will also be an inportant
renoval nechani sm at this higher tenperature.

2-Hexanone is very soluble in water, approxinmately 20-35 g/L (Mrrison
and Boyd 1974; Verschueren 1983). The magnitude of the estinmated Henry's | aw
constant (4.4-7.7x10° atmni/nole) indicates that 2-hexanone will volatilize
fromwater, with a half-life in river water of about 10-15 days (Mabey et al.
1982). Vol atilization will be slower from|akes or ponds (Mabey et al. 1982).
There is no infornmati on on whet her 2-hexanone in water is expected to
partition to soils and sedi nents.
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2- Hexanone wi Il probably not be bioconcentrated by organi sns in water
An octanol /water partition coefficient (K ) estimates the partitioning of a
chem cal between octanol and water. Octanol is believed to best inmtate the
fatty structures in plants and animal tissues. The K of 2-hexanone is
approxi mately 20-40, based on its solubility in water (Hassett et al. 1983).
These | ow val ues suggest that 2-hexanone will not partition to fatty tissues.

A bioconcentration factor (BCF) relates the concentration of a chem ca
in plants or animals to the concentration of that chemical in the nediumin
which they live. A BCF of about 7 was cal cul ated for 2-hexanone (Lande et al.
1976) using the enpirical regression of Neely et al. (1974). This | ow BCF
i ndi cates that bioconcentration is probably not an inportant fate mechani sm
for 2-hexanone released into the environnment. Bionmagnification of 2-hexanone
is also not expected to occur to any great extent (Lande et al. 1976).
However, no experinental data on the bionagnification potential of 2-hexanone
were | ocated to corroborate these assunptions.

5.3.2 Transformati on and Degradati on
5.3.2.1 Air

The maj or fate mechani sm of atnospheric 2-hexanone is photooxi dati on.
This ketone is al so degraded by direct photolysis (Calvert and Pitts 1966),
but the reaction is estimated to be slowrelative to reaction wth hydroxyl
radicals (Laity et al. 1973). The rate constant for the photochem callyi nduced
transformati on of 2-hexanone by hydroxyl radicals in the troposphere has been
measured at 8.97x10" cnmi/ nol ecul e-set (Atkinson et al. 1985). Using an
average concentration of tropospheric hydroxyl radicals of 6x10° nol ecul es/cni
(Atkinson et al. 1985), the cal cul ated atnospheric halflife of 2-hexanone is
about 36 hours. However, the half-life may be shorter in polluted atnospheres
wi th higher OH radical concentrations (MacLeod et al. 1984). Consequently, it
appears that vapor-phase 2-hexanone is labile in the atnosphere.

5.3.2.2 Wat er

2- Hexanone is a ketone, and ketones are generally not degraded by
hydrol ysis (Lande et al. 1976; Morrison and Boyd 1974). Based on its reactions

inair, it seens likely that 2-hexanone will undergo photolysis in water,
however no information was | ocated. Based on studies with m croorgani sns (see
Section 5.3.2.3), it is probable that 2-hexanone will be biodegraded in water.

5.3.2.3 Soi |

2- Hexanone nay be bi odegraded in soil. 2-Hexanone has been shown to be
degraded by hydrocarbon-utilizing nycobacteria (Lukins and Foster 1963; Perry
-1968). Sinmlarly, certain yeasts have been isolated that can use 2-hexanone
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as a carbon source (Lowery et al. 1968). In a study using acclinated m crobial
cultures, 2-hexanone was significantly biodegraded (Babeu and Vai shnav 1987).
An experinental 5-day biological oxygen demand (BCD) determ nati on was about
61% of the theoretical BOD val ue. Al though these studi es have denonstrated

t hat 2- hexanone may be bi odegraded under ideal conditions, no information was
| ocated on its biological half-life in soils.

5.4 LEVELS MONI TORED OR ESTI MATED I N THE ENVI RONMENT
5.4.1 Ar

No studies were | ocated whi ch neasured or estimted the concentrati on of
2-hexanone in anbient air.

In the past, workplace air concentrations in facilities where 2-hexanone
was manufactured or used as a solvent ranged from1l to 156 ppm (4.1 to 640
mg/ M) (ACG H 1986), and air concentrations up to 1,636 ng/m were neasured in
t he operations areas of sone facilities (Bierbaumand Marcel eno 1973;
Marcel eno et al. 1974). However, because 2-hexanone is no | onger produced or
used commercially in the United States, and because OSHA has reduced the
Perm ssible Exposure Limt (PEL) to 5 ppm (20 ng/ ) (OSHA 1989), it is
unlikely that current workplace air concentrations are as high as they were in
t he past.

5.4.2 Wat er

Data estimati ng 2- hexanone concentrations in water are sparse. 2-
Hexanone was identified in one of three groundwater sanples at a concentration
of 87 pg/L (ppb) near a hazardous waste site in Florida (Myers 1983). This
compound was al so identified in a study of drinking water concentrates and
advanced waste treatnment concentrates (Lucas 1984).

2- Hexanone has been detected in both surface water and groundwat er at
hazardous waste sites. Data fromthe Contract Laboratory Program (CLP)
Statistical Database indicate that 2-hexanone was found at 2% of the sites at
a geonetric nean concentration of 7.5ug/L (ppb) in positive surface water
sanpl es and 12 pg/L (ppb) in positive groundwater sanples (CLPSD 1989). This
dat abase provides data fromboth NPL and non- NPL waste sites.

5.4.3 Soi

2- Hexanone was detected in soil sanples at 3% of hazardous waste sites
(both NPL and non-NPL) at a geonetric nmean concentration of 40 pg/ kg (ppb) in
positive sanples (CLPSD 1989). No other data were | ocated regarding estimation
of 2-hexanone in soils or sedinents.
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5.4. 4 O her Environnental Media

2- Hexanone has been identified anong the natural volatile conponents of
several foods including blue and Beaufort cheeses, nectarines, roasted
filberts, and chicken nuscle (Day and Anderson 1965; Dunont and Adda 1978;
Grey and Shrinpton 1967; Kinlin et al. 1972; Takeoka et al. 1988); levels were
not stated in these reports. It has al so been detected in ml|k and cream at
concentrations ranging fromO0.007 to 0.018 ppm (7-18 ppb) and in bread (Lande
et al. 1976). Because few quantitative data are available, it is not known if
food is an inportant source of hunman exposure to 2-hexanone.

No studies were |ocated regarding the occurrence of 2-hexanone in any
ot her medi a.

5.5 GENERAL POPULATI ON AND OCCUPATI ONAL EXPOSURE

Human exposure to 2-hexanone may occur by inhal ation, ingestion, or
dermal exposure. Exposure to small anounts of 2-hexanone may occur by
i ngestion of foods in which it has been detected. However, since this conpound
is no |longer nanufactured or used comercially in the United States,
wi despread or high-1evel exposure of the general population to 2-hexanone is
not |ikely.

According to surveys conducted by NI OSH, the nunber of enpl oyees
potentially exposed to 2-hexanone dropped from 41,600 in the early 1970s (NOHS
1989) to 1,100 in the early 1980s (NI OSH 1989). Neither the NOHS nor the NOES
dat abases contain information on the frequency, concentration, or duration of
exposures of workers to any of the chemicals listed therein. These surveys
provide only estimates of the nunmber of workers potentially exposed to
chem cals in the workplace. This dramatic reduction in the extent of
occupati onal exposure parallels the halt of production and the reduction in
use of this chem cal (EPA 1987b). It is unlikely that many persons are
currently occupationally exposed to 2-hexanone, other than as a degradation
product resulting fromwood pul ping, oil shale processing, or coa
gasi fication operations. The NI OSH does not |ist 2-hexanone anobng the
chem cal s considered in an occupati onal exposure eval uation of coa
gasification plants (N OSH 1978b).

5.6 POPULATI ONS W TH POTENTI ALLY H GH EXPOSURES

Popul ati ons with potentially high exposure to 2-hexanone include people
[iving near or working in coal gasification, oil shale processing or wood
pul pi ng operations, or living near the hazardous waste sites at which 2-
hexanone is likely to occur. The nost |ikely exposure routes are ingestion
of or dermal contact with water contam nated fromthese sources or inhalation
of 2-hexanone which has volatilized from contam nated water or soil.
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I ndividuals may still be exposed by inhalation or skin absorption from
consumer products manufactured prior to 1982 such as | acquers, priners,
seal ers, and thinners that contai n 2- hexanone.

5.7 ADEQUACY OF THE DATABASE

Section 104(i)(5) of CERCLA, as anended, directs the Adm nistrator of
ATSDR (in consultation with the Adm nistrator of EPA and agenci es and prograns
of the Public Health Service) to assess whet her adequate information on the
health effects of 2-hexanone is avail able. Were adequate information is not
avai |l able, ATSDR, in conjunction with the NTP, is required to assure the
initiation of a program of research designed to determne the health effects
(and techni ques for devel opi ng nethods to determ ne such health effects) of
2- hexanone.

The followi ng categories of possible data needs have been identified by a
joint teamof scientists from ATSDR, NTP, and EPA. They are defined as
subst ance-specific informati onal needs that, if net, would reduce or eliminate
the uncertainties of human health assessnent. In the future, the identified
data needs will be evaluated and prioritized, and a substance-specific
research agenda will be proposed.

5.7.1 Data Needs

Physi cal and Chemical Properties. The physical and chenical property data
avail abl e for 2-hexanone are sufficient to allowa linmted estimation of the
potential environnmental fate of this chemcal. The estimated Henry's | aw
constant (Mabey et al, 1982) and K_ (Hassett et al. 1983) need to be verified
experinmentally to help confirmthe estimtes of partitioning in environnmental
nmedi a. Since there does not seemto be a consensus on the solubility of 2-
hexanone in water (reported val ues range from about 20-35 g/L) (Morrison and
Boyd 1974; Verschueren 1983), additional neasurenents woul d be useful to nore
accurately predict the environmental fate of this conmpound.

Production, Inport/Export, Use, and Di sposal. 2-Hexanone is no |onger
produced, inported, or used commercially in the United States (EPA 1987b).
Any future manufacture or use is required to be reported to EPA (EPA 1987h).
Data fromthese reports would be helpful in estimating the potential for human
exposure to this compound. No data on di sposal of 2-hexanone were | ocat ed.
I nformati on on di sposal practices for wastes containing 2-hexanone is
necessary for estinmations of human exposure fromthis source. No regul ations
govern the disposal of 2-hexanone.

Envi ronnmental Fate. The probable transport and partitioni ng of
2-hexanone in environnmental mnedia have been predicted based on estimted
partition coefficients. Experimental confirmation of these values would hel p
to increase the accuracy of transport and partitioning assessnments. The | oss
mechani sns of 2-hexanone transfornations in the atnosphere are fairly-well
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understood (Atkinson et al. 1985; Calvert and Pitts 1966; Laity et al. 1973;
MacLeod et al. 1984), but the reaction pathways and environnental fates of the
transformati on products are not known. Very little is known about the fate of
2-hexanone in water or soil (Babeu and Vai shnav 1987; Lande et al. 1976;
Lowery et al. 1968; Lukins and Foster 1963; Perry 1968). Data on

phot odegr adati on and bi odegradati on of 2-hexanone in surface water and

bi odegradati on of 2-hexanone in groundwater and soil may be hel pful in
assessing the persistence of 2-hexanone in these nedia.

Bi oavailability from Environnental Media. Infornmation on absorption by
humans and ot her animal species indicates that it is well absorbed via the
oral and dermal routes (D Vincenzo et al. 1977, 1978). 2-Hexanone has al so
been denonstrated to be well absorbed by humans and ani mals foll ow ng
i nhal ati on exposure (D Vincenzo et al. 1978). Information on its
bi oavailability fromcontam nated soils would be useful in assessing the risk
fromexposure to this nedium by populations in the vicinity of hazardous waste
sites.

Food Chai n Bi oaccumul ati on. There are no data on the bioaccumnul ati on of
2-hexanone in food chains. This lack of data may not be a major limtation in
t he database because it is unlikely that 2-hexanone is bioconcentrated by
pl ants, aquatic organisns, or aninals at lower trophic |evels based on its
hi gh water solubility (Lande et al. 1976). However, data confirm ng that
bi oconcentrati on does not occur would help to nore accurately assess the
probability of bioaccunulation of 2-hexanone.

Exposure Levels in Environnental Media. Very few data are avail abl e
regardi ng the presence of 2-hexanone in any environnmental nedia (CLPSD 1989;
Lucas 1984; Mers 1983). Al though high levels of this conpound are not
expected to occur in anbient air, water, or soil, concentrations of 2-hexanone
in these nedia near effluent sources or hazardous waste sites woul d be hel pful
in assessing the potential extent and nagni tude of hunman exposures. Exposure
Level s in Humans. No information has been | ocated on exposure |evels of hunmans
to 2-hexanone in the workplace or in the vicinity of hazardous waste sites. It
woul d be useful to collect information on |evels of exposure to 2-hexanone in
t he environnent and associ ated bl ood, urine or tissue | evels of 2-hexanone
and/or its nmetabolites in the exposed popul ations. Additional information
relating those levels to the subsequent devel opnent of health effects would
al so be extrenely useful.

Exposure Registries. No exposure registries for 2-hexanone were
| ocated. This conpound is not currently one of the conmpounds for which a
subregi stry has been established in the National Exposure Registry. The
compound will be considered in the future when chem cal selection is nade for
subregi stries to be established. The information that is anassed in the
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Nati onal Exposure Registry facilitates the epidemi ol ogi cal research needed to
assess adverse health outconmes that nay be related to the exposure to this
conpound.

5.7.2 On-goi ng Studi es

Renedi al investigations and feasibility studies conducted at the 15 NPL
sites known to be contam nated with 2-hexanone will add to the avail able
dat abase in the categories of exposure |levels in hunmans, exposure levels in
the environnental nedia, and exposure registries.

No ot her on-going studies were located on the fate, transport, or
potential for human exposure for 2-hexanone.
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