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5.1 OVERVI EW

1, 2- Di phenyl hydrazi ne oxidizes rapidly in the environment under aerobic
conditions, with a half-life in water as short as 15 minutes. This rapid
oxi dation coupled with the lack of straightforward sanpling nmethods nmekes the
assessnment of the literature difficult. For exanple, while a few
noni toring papers report the detection of 1,2-diphenylhydrazine in the
environnent, their anal ytical nethodol ogy suggests that it is unlikely that
1, 2- di phenyl hydrazi ne woul d have been detected even if present. In
addition, little information is available to assess the potential for
envi ronnental contami nation, making the estimation of environnmental releases
difficult. Therefore, not only is the significance of reported
environnental concentrations difficult to interpret, environnental
concentrations are difficult to predict. The fate, transport, and
di stribution of 1,2-di phenyl hydrazine in the environnent are uncertain
1, 2- Di phenyl hydrazi ne has been reported at 7 of 1177 sites in the Nationa
Priority List database (ATSDR 1990); the frequency of these sites within the
United States can be seen in Figure 5-1

5.2 RELEASES TO THE ENVI RONMENT
5.2.1 Air

No i nformati on concerning the rel ease of 1, 2-di phenyl hydrazine to air
was |located in the literature. The vapor pressure of 1, 2-diphenyl hydrazine
is low (2.6 x 10° nmHg at 25 C), indicating that little 1,2-di phenyl hydrazine
will volatilize from manufacturing and use operations. Dust generated fromthe
| oadi ng and of f-1oadi ng of 1,2-di phenyl hydrazi ne during use nay cause | oca
at nospheric concentrations. If present in water
1, 2- di phenyl hydrazine will probably oxidize to azobenzene before it
vol atilizes. Volatilization of 1,2-diphenyl hydrazine is not expected to be
an environmentally rel evant fate process given the |ow Henry's Law const ant
(9.42 x 10® atmm ol ).

5.2.2 Water

No i nformati on concerning the rel ease of 1, 2-di phenyl hydrazine to water
was |located in the literature. If discharged to water, detectable
concentrations will probably persist for only a short tine, since the halflife
of (100 npg/L) 1, 2-diphenyl hydrazine in wastewater is about 15 mnutes (Riggin
and Howard 1979, 1982)

5.2.3 Soi
No i nformati on concerning the rel ease of 1, 2-diphenyl hydrazine to soi

was |ocated in the literature. The manufacturing process for
1, 2- di phenyl hydr azi ne generates a sludge containing iron and/or zinc
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conpounds, probably along with small anpbunts of unextracted

1, 2- di phenyl hydrazi ne. Sone of this naterial may be disposed of in
landfills, but no information is avail abl e concerning the

1, 2- di phenyl hydrazi ne di sposal practices of the manufacturing industry.

5. 3 ENVI RONMVENTAL FATE
5.3.1 Transport and Partitioning

No i nformati on concerning the transport and partitioning of
1, 2-di phenyl hydrazine in the environnent was |ocated in the [iterature. In
wat er, 1, 2-di phenyl hydrazine is not expected to volatilize because of its
rapi d oxidation in aerated water (near-surface water) to azobenzene and its
| ow cal cul ated Henry's Law constant (9.42 x 10® atmm nol™) (Lynman et al
1982). The calcul ated |l og K, (2.76) suggests that 1,2-di phenyl hydrazi ne
may sorb to sedinments or suspended particles. This is based on the anal ysis
of Kenaga (1980), who stated that chemicals with a Koc <IOO tend to be
mobile in soil, while those with a K, > 000 tend to sorb. In soil
1, 2-di phenyl hydrazine is not expected to | each to groundwater, based on its
physi cal and chenical properties (i.e., 1,2-diphenyl hydrazine reacts rapidly
under environnental conditions and, based on its K, wll not rapidly |each
downward in the soil columm).

5.3.2 Transformati on and Degradati on
5.3.2.1 Air

No studies were |ocated regarding the rates or products of reaction of
1, 2- di phenyl hydrazi ne in the atnobsphere. Based on its behavior in aerated
wat er, 1, 2-di phenyl hydrazine may react rapidly in air to form azobenzene as
wel | as other products resulting fromthe abstraction of a hydrogen froma
ni trogen by hydroxyl radical. Atkinson (1987) devel oped a nethod to
estimate the hydroxyl radical (HOs) reaction rate based on structure.
this nethod, an overall reaction rate of 211 x 10" cm nol ecul e’ sec’
was cal cul ated, which yields a half-life of less than 2 hours for an
at nospheric HOs. concentration of 0.5 x 10° nolecules cm™ This is an
estimated annual ly averaged concentration for a 24-hour period (Atkinson
1985). 1, 2-Di phenyl hydrazi ne al so absorbs |ight above 290 nm (Sadt! er
I ndex, no date) and may be susceptible to photolysis. No information was
found concerning the characteristics of this potential reaction

5.3.2.2 Water

Very little information was | ocated concerning the fate of
1, 2-di phenyl hydrazine in water. Ri ggin and Howard (1979, 1982) reported the
results of a study on the stability of 1,2-diphenyl hydrazine in a nunber of
solvents including distilled water and wastewater. In distilled water at pH
values of 2, 4.7, 7, and 10 and at 4°C or at roomtenperature, less than 10%

of the initial 10 pg/L of 1,2-diphenyl hydrazine remained in the water after
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1 day. At pH 2, 1, 2-diphenyl hydrazi ne degraded to benzidine, while at pH 7
it degraded to an unidentifiable oxidizable product. At pH 10,

1, 2- di phenyl hydrazi ne degraded to azobenzene, and at pH 4.7, it degraded
into two unidentifiable products, which were not azobenzene or benzi di ne.
In secondary nunicipal sewage effluent, Riggin and Howard (1979, 1982)

reported that 100 pg/L of 1,2-diphenyl hydrazine had a half-1ife of about 15
m nutes in the presence of oxygen, and about 60 mi nutes when no oxygen was
present. These results suggest that 1, 2-di phenyl hydrazine is unlikely to
persist in the environment, particularly under aerobic conditions.

Weber and Wl fe (1986, 1987) reported that azobenzene, when incubated
inair with four anaerobic | ake sedi nents contai ni ng about 2-4% organic
matter, was reduced to aniline with a reaction half-Iife of about 2700-5700
m nut es, depending on the source and date of specinen collection
1, 2- Di phenyl hydr azi ne was not detected as an internmedi ate. The authors
postul ate a four-electron nechani sminvolving the internedi ate formation of
1, 2- di phenyl hydr azi ne.

In reporting the sane data, Tabak et al. (198la,b) and Patterson and
Kodukal a (1981) stated that 5 or 10 ng/L of 1, 2-diphenyl hydrazi ne was
degraded up to 80%when initially cultured with settled donmestic wastewater
Thi s degradation rate, however, was reduced to 40%in the case of the 10
ng/ L concentration, after the third subculture. The authors suggested that
a de-adaptive and toxification process was occurring with
1, 2-di phenyl hydrazine. It is unclear if the analytical nethods used by
t hese authors woul d have been able to detect 1,2-diphenyl hydrazine if
present. Both dissol ved organi c carbon and gas chromat ography (GC) anal yses
were perforned on the sanples. Considering the sanple preparation
procedures, however, the conmpound detected m ght not have been
1, 2- di phenyl hydrazi ne, but a deconposition product such as azobenzene.

5.3.2.3 Soi

No i nformati on concerning the fate of 1, 2-di phenyl hydrazine in soil was
located in the literature. Based on the fate of 1, 2-di phenyl hydrazine in
wat er and sedi ment, detectable concentrations probably will not persist for
| ong periods, but this nay depend on the initial concentration.

5.4 LEVELS MONI TORED OR ESTI MATED | N THE ENVI RONVENT

The rapi d oxidation of 1,2-diphenyl hydrazine in water to form
azobenzene and ot her conpounds makes its sanpling and analysis difficult.
Storing a sanpl e containing 1, 2-di phenyl hydrazi ne for even short periods can
result in conplete oxidation; in gas chromatography, 1,2-diphenyl hydrazine
i s oxidized to azobenzene upon injection onto the chromatographic col um
(Riggin and Howard 1982). Therefore, unless sanpling and analysis are
performed under conditions that will prevent oxidation or unless
concentrations of 1,2-diphenyl hydrazine in the sanple are very high
anal yses of environnmental sanples for 1, 2-diphenyl hydrazine are inaccurate
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(Ahuja et al. 1988; Riggin and Howard 1979). It is doubtful that the
concentrations neasured reflect on the concentrations present in the sanple
at the tine of collection (i.e., neasured concentrations woul d
Junderesti mate actual concentrations (R ggin and Howard 1982).

5.4.1 Air

No anbient air nonitoring for 1,2-di phenyl hydrazine was | ocated in the
literature. This may be due to both the rapid oxidation of
1, 2-di phenyl hydrazine and its | ow vapor pressure, which limt the anount of
1, 2-di phenyl hydrazi ne entering the atnosphere. In addition, no information
was | ocated suggesting that any studi es have sought but not found
1, 2- di phenyl hydr azi ne.

5.4.2 Wat er

Two reported identifications of 1,2-diphenyl hydrazine in water sanples
were located in the literature. Melton et al. (1981) reported that
1, 2- di phenyl hydrazi ne was present in Cncinnati, OH drinking water (river
wat er treated by coagulation, sand filtration, and chlorination).
1, 2- Di phenyl hydrazi ne was reported at a concentration of 1 ng/L. Since the
sanpl e preparation involved aeration and the origi nal sanple was
chlorinated, it is unclear if the detected material was 1, 2-di phenyl hydrazi ne.
Ri ggin and Howard (1982) found that, in addition to injection onto a GC
colum, either chlorination or aeration of a sanple resulted In total
di sappearance of 1, 2-di phenyl hydrazi ne. Tang et al. (1983) reported 1, 2-
di phenyl hydrazine in coal gasification wastewater at concentrations of 0.149

and 1.786 ug/L. Sanple preparation in this case involved separation into
classes by pH, liquid-liquid extraction, concentration, and gas

chr omat ogr aphy/ nass spectroscopy (GO Ms) anal ysis. No precautions were taken
to reduce the aeration of the sanple. Also, the analytical procedure indicates
that no 1, 2-di phenyl hydrazi ne woul d have been able to survive the conditions
of the sanple preparation and the detection may be of another chemnical or of

1, 2- di phenyl hydr azi ne from anot her source (e.g., deconposition of another
conpound to 1, 2-di phenyl hydrazi ne).

Hall et al. (1985) reported that no 1, 2-di phenyl hydrazine (less than

1 pug/L) was detected in the Nanticoke R ver near the Chesapeake Bay. The
anal ytical method involved liquid-liquid extraction, concentration, and
analysis by GC/M5. The Contract Laboratory Program statistical database
(queried April 13, 1987) reported that 1,2-diphenyl hydrazi ne has been
detected in water at 1 of 357 hazardous waste sites at a concentration of
96 ppb (CLPSDB 1987), and has been reported at 7 of 1177 sites in the
National Priority List database (ATSDR 1990). The U. S. EPA Contract
Laboratory Program uses GC nethods to anal yze the contam nants of interest.
Si nce 1, 2-di phenyl hydrazi ne oxi di zes to azobenzene in the GCinjector port
and bot h 1, 2-di phenyl hydrazi ne and azobenzene have the sane GC retention
time and nass spectra, reports of 1,2-di phenyl hydrazine fromthe Contract
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Laboratory Program nmay actually represent detections of 1,2-di phenyl hydrazi ne,
azobenzene, or both (see Chapter 6 for nore details).

5.4.3 Soi

1, 2- Di phenyl hydrazi ne has been identified in soil only at hazardous
waste sites. The Contract Laboratory Program statistical database (queried
April 13, 1987) reported that 1,2-di phenyl hydrazi ne has been detected in the
soil at 2 of 357 hazardous waste sites in both cases at 18,200 ppm ( CLPSDB
1987). The Contract Laboratory Program uses GC nethods to anal yze the
contami nants of interest. As discussed in Section 5.4.2, this may actually
represent detections of either 1,2-diphenyl hydrazine or azobenzene (see
Chapter 6 for nore details). Furthernore, the fact that identica
goncentrations were reported increases uncertainty about the validity of the

at a.

5.4.4 O her Media

1, 2- Di phenyl hydrazi ne has been assayed but not detected in fish sanples
fromthe Great Lakes area. Camanzo et al. (1987) reported that no
1, 2- di phenyl hydrazi ne was detected in fish sanples from 13 Lake M chi gan
tributaries and Grand Traverse Bay fish. Analyses were made by GO Ms and no
detection limts were given. Simlarly, DeVault (1985) reported that a
GC/ M5 did not identify any of the peaks present in fish sanples from G eat
Lakes Harbors and Tributaries as 1, 2-di phenyl hydrazi ne.

Phenyl but azone and sul fi npyrazone can hydrolyze to yield
1, 2-di phenyl hydrazi ne and t hese drugs may contai n sone 1, 2-di phenyl hydrazi ne
(Ahuja et al. 1988; Fabre et al. 1984; Matsui et al. 1983). Phenyl butazone
is a drug used for the treatnent of inflammatory conditions (e.g.
arthritis) and sul finpyrazone is used to treat gouty arthritis. Al though
potential exists for exposure to 1, 2-di phenyl hydrazine via fromtreatnment
with these drugs, no information regardi ng body burden was |located in the
literature.

5.5 GENERAL PCOPULATI ON AND OCCUPATI ONAL EXPOSURE

Virtually no information concerning general population or occupationa
exposure was located in the literature. General popul ati on exposure nay
cone fromthose on phenyl butazone or sul finpyrazone therapy, since these
drugs may contain sone 1, 2-di phenyl hydrazine (Fabre et al. 1984; Matsu
et al. 1983). The National Institute for Cccupational Safety and Health
(NIGsSH), National Cccupational Exposure Survey (NOES) reported as of My
1988 that 977 total enployees and 154 fenul e enpl oyees are potentially
exposed to 1, 2-di phenyl hydrazi ne (100% from act ual observations) (N OSH
1988).

The avail abl e database limts analysis of exposures in two ways.
First, very little information is avail able concerning the manufacturing
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processes used in the production of phenyl butazone and sul fi npyrazone, the
two drugs that use 1, 2-di phenyl hydrazine as a starting material. A better
under st andi ng of these processes would allow the estinmation of worker
exposure potentials. Second, dye nanufacturers in the United States no

| onger produce benzidi ne based dyes (the | ast nmanufacturer stopped
production in 1988) and the number of workers potentially exposed to

1, 2-di phenyl hydrazine is now |l ess than at the tinme of the NOCES survey cited
above. Thus, the survey may no | onger accurately reflect the nunber of

wor kers potentially exposed to 1, 2-di phenyl hydrazi ne.

5.6 POPULATI ONS W TH POTENTI ALLY H GH EXPOSURE

The only popul ations with potentially high exposure appear to be
persons receiving phenyl butazone or sulfinpyrazone therapy, those living
near hazardous waste sites, and those in occupations that manufacture or use
1, 2-di phenyl hydrazine. Very little information concerning these
popul ati ons, however, is available to clearly understand the extent of these
potential exposures.

5.7 ADEQUACY OF THE DATABASE

Section 104(i)(5) of CERCLA, directs the Admi nistrator of ATSDR (in
consultation with the Adm nistrator of EPA and agenci es and prograns of the
Public Health Service) to assess whether adequate information on the health
ef fects of 1, 2-di phenyl hydrazine is avail able. Were adequate infornmation
is not available, ATSDR, in conjunction with the NTP, is required to assure
the initiation of a program of research designed to deternmine the health
ef fects (and techni ques for devel opi ng net hods to deternine such health
effects) of 1, 2-di phenyl hydrazi ne.

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

5.7.1 ldentification of Data Needs

Physi cal and Chemi cal Properties. Physical and chem cal properties are
essential for estimating the partitioning of a chemical in the environment.
Data are available for only a few physical and chem cal properties of
1, 2-di phenyl hydrazi ne, and nost of these have limted experinenta
descriptions. Therefore, an evaluation of the accuracy of the data is
difficult. Specifically, neasured solubility, vapor pressure, Koc, pKa, and
Henry's Law constant at environnentally significant tenperatures would help
to renmove any doubt concerning the accuracy of the partitioning estimates,
especially in circunmstances where 1, 2-di phenyl hydrazi ne does not oxidize
rapi dly (such as when high concentrations are present). These data formthe
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basi s of much of the input requirenents for environmental nodels that
predict the behavior of a chemical under specific conditions including
hazardous waste landfills. In addition, the uncertainty in these
nmeasurenents can be used to estinmate the sensitivity of these properties in
determining the overall fate of 1,2-diphenyl hydrazine in the environment.

Producti on, Use, Release, and Di sposal. Production nmethods for
1, 2-di phenyl hydrazine are well described in the literature (including the
patent literature); there does not appear to be a need for further
information in this area. Uses of 1, 2-diphenyl hydrazine are docurented but
no recent production figures or detail ed descriptions of uses are avail abl e.
This information is useful for estimating the potential for environmenta
rel eases from manufacturing and use industries as well as the potentia
envi ronnental burden, but it is difficult to obtain in the detail desired
since it is considered confidential business information for those
i ndustries that manufacture 1, 2-di phenyl hydrazi ne. Rel ease information is
simlar to use information in that it is not obtained easily and can be used
to estimate environnental burdens and potentially exposed popul ati ons. A
Toxi ¢ Rel ease Inventory will provide sone of this information in the
future. Disposal information is useful for determ ning environnmental burden
and potential concentrations where environnmental exposures nmay be high
Data on different disposal nethods for 1,2-diphenyl hydrazine are | acking.
According to the Emergency Pl anning and Community Right to Know Act of 1986
(EPCRTKA), (8313), (Pub. L. 99-499, Title IIl, 8313), industries are
required to submt release information to the EPA. The Toxic Rel ease
Inventory (TRI), which contains release information for 1987, becane
avail able in May of 1989. This database will be updated yearly and shoul d
provide a nore reliable estimte of industrial production and em ssion

Envi ronnental Fate. Photol ysis, photooxidation, and cheni cal oxidation
studies in air and water are |acking, as are persistence studies in soil and
groundwat er. These ki nds of studies are inportant since they address the
fundanental renoval mechani sns avail able to 1, 2-di phenyl hydrazine in the
environnent. In addition, renobval nechani sns such as at nospheric
phot ooxi dati on may be several orders of nmgnitude faster than any ot her
renoval nechani sm understandi ng these reactions is crucial to an
under standi ng of the fate of 1,2-diphenyl hydrazine in the environnent.

Bi odegradati on studies in water may not be inportant, even though they are
I acki ng, since 1,2-di phenyl hydrazi ne oxidi zes rapidly.

Bi oavail ability from Environnental Media. No studies were | ocated
regardi ng the bioavailability of 1,2-diphenyl hydrazine from environnental
nmedi a, but |ack of these data does not necessarily indicate a | ack of
bi oavailability. As exposure to 1, 2-di phenyl hydrazi ne could occur at waste
sites by dermal contact with contam nated soil or by ingestion of
contam nated soil, it would be useful to know if dermal or oral absorption
of 1, 2-di phenyl hydrazi ne from environmental nedia could occur. Information
on dernmal absorption of 1,2-di phenyl hydrazine fromother nmedia is not
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avai | abl e, but qualitative evidence indicates that 1,2-diphenylhydrazine in
diet or oil nedia is absorbed fromthe gastrointestinal tract (Section 2.3).

Food Chai n Bi oaccunul ation. 1, 2-Di phenyl hydrazine reacts rapidly in
water to form azobenzene and ot her oxidation products (half-life in
wast ewater is 60 minutes). Because of this and based upon the | og
octanol /water partition coefficient, no bioaccunulation is expected in any
aquatic organi sm

Exposure Levels in Environnental Media. Environmental nonitoring data
are not available or are of questionable accuracy for water, soil, and air
These data woul d be hel pful in determining the anbient concentrations of 1,2-
di phenyl hydrazi ne so that exposure estimates for the general popul ation could
be made as well as 1, 2-di phenyl hydrazi ne exposure estimtes for terrestria
and aquatic organi sns.

Exposure Levels in Humans. The database for exposure levels in humans is
very limted, and it is unclear if an exposed popul ati on exists given the
rapi d di sappearance of 1, 2-di phenyl hydrazine fromthe environment. While a
nore conpl ete database would be hel pful in determning the current exposure
I evel s and thereby estinmating the average daily dose associated with various
scenarios (e.g., living near a hazardous waste site, taking phenyl butazone), a
nunber of factors limt establishing such a program including the |ack of
appropriate anal ytical nethods.

Exposure Registries. An exposure registry is not available. The

devel opnent of such a registry would be a useful reference tool in
assessi ng exposure levels and frequency. In addition, a registry would

al | ow an assessnent of the variations In exposure concentrations from for
exanpl e, geography, season, regulatory actions, presence of hazardous waste
landfills, or manufacturing and use facilities. These assessnents, in

turn, would provide a better understanding of the need for research or data
acqui sition based on the current exposure concentrations.

5.7.2 On-Going Studies

No on-going studies were |located in the literature.
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