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6. ANALYTI CAL METHODS

The purpose of this chapter is to describe the analytical nethods that
are available for detecting and/or neasuring and nonitoring 1,2, 3-trichl oropropane
in environnental media and in biological sanples. The intent is not
to provide an exhaustive list of analytical nethods that could be used to
detect and quantify 1,2,3-trichl oropropane. Rather, the intention is to
identify well-established nmethods that are used as the standard nethods of
anal ysis. Many of the analytical nethods used to detect 1,2,3-trichloropropane
in environnental sanples are the nethods approved by federal agencies
such as EPA and the National Institute for Cccupational Safety and Heal th
(NIGSH). O her nethods presented in this chapter are those that are approved
by groups such as the Association of Oficial Analytical Chenists (AOAC) and
the Anmerican Public Health Association (APHA). Additionally, analytica
nmet hods are included that refine previously used nethods to obtain | ower
detection linmts, and/or to inprove accuracy and precision

6.1 BI OLCd CAL MATERI ALS

No conmpl eted studies were located in the literature that reported the
analysis of 1,2,3-trichloropropane in human biol ogical matrices. Methods were
| ocated, however, for the analysis of the conpound in rat biological matrices.
These nethods are listed in Table 6-1. Wth suitable nodifications, the
nmet hods used to detect this chemical in animal sanples may apply generally to
its determination in hunan biol ogi cal sanples. Section 6.2 includes a
di scussion of the methods that may be nost sensitive for the determ nation of
1,2,3-trichl oropropane concentrations in environmental sanples, including
advant ages and di sadvant ages of the commonly used nethods. Initial testing to
determ ne mninumdetection Iimts, recovery, accuracy, and precision of the
particular, suitably nodified methods is necessary to gauge the applicability
of the nethods used to detect 1,2,3-trichloropropane in aninal biologica
sanples for the chenmical's deternination in human biol ogi cal sanpl es.

6. 2 ENVI RONMVENTAL SAMPLES

Met hods for analyzing 1,2,3-trichloropropane in environnmental sanples
are presented in Table 6-2. Al of the nethods |isted use either adsorption
on a sorption colum (air sanples) or purge-and-trap nmethods (solid and |iquid
sanpl es), followed by thermal desorption and sone form of gas chronatography
(GC) with an appropriate detector as the analytical quantification technique.
Pur ge-and-trap nethods involve the purging of the vapor fromthe sanple or its
suspension in water with an inert gas and the trapping of the desorbed vapors
in a sorbent trap. Particular care nust be taken in sanpling and storage of
sanples in view of the compound's high volatility. Although 1,2,3-trichloropropane
was |isted as a chem cal that could be determ ned using the |isted techniques,
significant factors such as the detection linmt and percent recovery were not
reported for this chenical. Both hal ogen-specific detection (e.g., Hal
el ectrolytic conductivity detectors) and nass spectronmetry (MS) provide excellent
detection limts (EPA 1986a; Ho 1989;



TABLE 6-1. Analytical Methods for Determining 1,2,3-Trichloropropane in Biological Materials

Sample
detection Percent
Sample matrix Preparation method Analytical method limit recovery Reference
Exhaled air in rats Dry air drawn through cage GC-ECD No data No data Sipes et al. 1982
and trap filled with ethyl
alcohol at -15°C
Urine, feces, bile, Sample homogenized and GC-ECD No data No data Sipes et al. 1982

major tissues,
blood

centrifuged, extracted with
n-hexane; blood added to water
and bile added to ethyl
alcohol prior to extraction

ECD = electron capture detection
GC = gas chromatography
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TABLE 6-2.

Analytical Methods for Determining 1,2,3-Trichloropropane in Environmental Samples

Sample matrix

Preparation method

Analytical method

Sample
detection
limit

Percent
recovery

Reference

Occupational air

Finished drinking/
raw source water

Finished drinking/
raw source water

Finished drinking/
raw source water

Drinking water

Liquid and solid
waste, groundwater,
soil, and sludge

Solid and liquid
waste, soil

Citrus fruit
(lemon, orange,
grapefruit)

Sample sorbed on charcoal;
desorbed by CSZ

Purge and trap in Tenax/
silica/charcoal; thermally
desorb

Purge and trap in Tenax/
silica/charcoal; thermally
desorb

Purge and trap in Tenax/
silica/charcoal; thermally
desorb

Purge and trap in Tenax/
silica/charcoal; thermally
desorb

Soil and viscous samples
dispersed in water or
methanol/water; purge and

trap in Tenax/silica/charcoal

and thermally desorb

Sample dispersed in a glycol;
purged and trapped in Tenax/

silica/charcoal; thermally
desorbed

Sample blended with water;
distilled into cyclohexane
in essential oil apparatus;

cleanup on Flourisil columm;

injected into GC

GC-FID (NIOSH method 1003)

GC-HECD (EPA method 502.1)
Subambient programmable

HRGC-MS (EPA method 524.1)

Cryofocusing (wide or
narrow hore) HRGC-MS (EPA
method 524.2)

GC-HECD and PID in series

GC-HECD (EPA method 5030

and 8010)

GC-ECD and PID in series

GC-ECD

0.3 mg/sample

No data

No data

0.03 ug/L
(wide bore)

0.14 pug/L
(narrow bore)

0.03 ug/L

No data

No data

No data

95%

100X at
0.4 pg/L

No data

108X at 0.5-
10 ug/L (wide
bore)

NIOSH 1987

EPA 1986a

EPA 1986a

EPA 1986a

96% at 0.5 pg/L

{narrow bore)

972

No data

No data

98%-99% at
0.01 ppm

Ho 1989

EFA 1986b

Lopez-Avila et al.
1987

Tonogal et al. 1986

ECD = electron capture detector

FID = flame ionization detector

GC = gas chromotagraphy

HECD = Hall electron capture detector
HRGC = high-resolution gas chromatography
MS = mass spectrometry :
NIOSH = National Institute for Occupational Safety and Health
PID = photoionization detector
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Lopez-Avila et al. 1987; Ranus et al. 1984). An advantage of hal ogenspecific
detectors is that they are very sensitive and specific to hal ogen

conpounds. Ms, on the other hand, provides additional confirmation of the
identity of a compound through its ion fragment patterns. H gh-resolution gas
chromat ography (HRGC) with capillary colums coupled with M5 provi des better
resol ution and increased sensitivity for volatile conpounds than packed
colums. In this nethod, desorbed conpounds are cryogenically trapped onto
the head of the capillary colum. This HRGC- M5 net hod overcones sone comobn
probl ens involved in anal yses of excessively conplex sanples, sanples with

| arge ranges of concentrations, and sanples that also contain nonvolatile
conpounds (Drei sch and Munson 1983; EPA 1986a).

6. 3 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 whether adequate information on the
health effects of 1,2,3-trichloropropane is avail able. Were adequate
information is not available, ATSDR, in conjunction with the NTP, is required
to assure the initiation of a program of research designed to determ ne the
health effects (and techni ques for devel opi ng methods to determ ne such health
effects) of 1,2,3-trichl oropropane.

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 assessnment. In the future, the identified
data needs will be evaluated and prioritized, and a substance-specific
research agenda will be proposed.

6. 3.1 Data Needs

Met hods for Determ ning Bi omarkers of Exposure and Effect. No
bi omar ker, other than possibly 1,2,3-trichl oropropane itself, that can be
associ ated quantitatively with exposure to 1,2,3-trichl oropropane has been
identified (see Section 2.5). Even the conpound itself nay not be a
guantitative bi omarker of exposure because the |evels found have not been
proven to qualitatively reflect exposure |evels. Nevertheless, there are
net hods for analyzing 1,2,3-trichloropropane in nost of the biologica
matrices for the rat, although inmportant information such as detection linmts
and recoveries was not reported (Sipes et al. 1982). These nethods nay be
sufficient for the analysis of human biol ogical matrices.

No bi omarkers have been identified that can be associated quantitatively
with effects caused by exposure to 1,2,3-trichloropropane. Therefore, nethods
for biomarkers of effects are not currently avail abl e.
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Met hods for Determ ning Parent Conpounds and Degradati on Products in
Envi ronnental Media. Analytical nethods for determining 1,2,3-trichloropropane in
contam nated air, water, soil, liquid and solid waste, sewage sludge, and citrus
fruits are avail able (EPA 1986a, 1986b; Ho 1989; Lopez-Avila et al. 1987; N OCSH
1987; Tonogai et al. 1986). No nethods were found for the determination of 1,2, 3-
trichloropropane in sedinments. Mdst of the nmethods used for environmental sanples,
however, did not report detection Iimts, recovery, accuracy, and precision for
1,2,3-trichl oropropane. Know edge of these factors, as well as the
devel opnent of alternative nethods of analysis, would help in estimating the
potential for human exposure to 1,2, 3-trichloropropane. No information was
found regardi ng degradation products of 1,2,3-trichloropropane. Consequently,
no conment regarding the availability of analytical nethods for deternmnning
degradati on products can be nade.

6.3.2 On-going Studies

The Environmental Health Laboratory Sciences Division of the Center for
Environnental Health and Injury Control, Centers for Disease Control, is
devel opi ng methods for analyzing 1,2,3-trichl oropropane and other volatile
organi ¢ conpounds in blood. These nethods use high resol ution gas
chr omat ogr aphy and magnetic sector nmass spectronetry, which gives detection
l[imts in the low ppt (parts per trillion) range.








