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Coa] Facility et Tacoma, Washington. These portable instruments, the
- size of home mov1e cameras, are being deve]oped by Dan Schuresko of the—
ke 12 Ao Naliew 0 Arbos it :
// Chem1ca1 Technology Division. /

A high pressure mercury arc ]amp produces a cone. of near u]trav1o]et
light at 365 nm that is amplitude modulated-at 1 kHz. The outgo1ng beam
of ji1ﬁmination passes tHrcugh a telephoto lens and is focused to a spot
of 1 cm2 at a distance of 40‘cm; »Afporticn of the modulated- Jonger
wavelength f]uokescence is retucned,througﬁ.the te]ephcto lens to a
photomulciplier tube.  The fluorescence measurement thatvis obtained'is
roughly independent of distance over the range 0 to 80 cm.

The spill spotter can be operated in either illuminated or darkened
wcrk areas. Spills can be defected‘remctely out to aAdistance of 2 m.
One can also obtain a sehiquantitetiveAmeasure of the amount of spilled
material, The‘instkument will be-especiaily useful for monitoking the
escape of oils from work areas info the "clean" ereas of coal conversion
plants such as’ lunch rooms, changing faci]itiee, contfo] rooms, and
éhops. Lower limits of sensitivfty usually Tie .in the range 0.1—1000-ug
wfth the actual limit depending on tﬁe specific PNA hydrocarbon content

"of the material and interferences which cause quenchjng'of the fluorescence.
~ For the exemihation of skin a somewhat different approach is being
. taken by Tuaano;Dinh and Dick Gammage of'the Hee]fh and Safety Researcﬁ
ADivisfon One has to be concerned about a poss1b]e synergism between
non- carc1nogen1c, ]ong wavelength ultrav1o]et light and the chemical
compounds to produce a photocarc1nogen1c response on the skin. This mey
happeh'even.wich normally inocuous‘cqmpounds such as n-paraffins.

Unless the skin contamination is. identified and removed, however, a




worker'entering an open environment will suffer direct exposure to the
“sun with its potential for photosensitization A Tightpipe 1um1noscope
is being deve]oped with an 111um1nat1ng 1ntens1ty less than that of

sun]ight‘in the range of4wave1ength'350—400 nm, which is about.l mwatt/cm2.
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The 1um1noscope transm1ts filtered ultraviolet Tight through a Cf? O“t:;b
flexible lightpipe to a stethoscop1c cap pressed aga1nst a small area of
the skin. Only a small targeted area w1]] be illuminated at any one
time during an ‘examination. The f]uorescencé is returned along tﬁe
lTightpipe by the same foute to a photomultiplier tube with digital
disp]ay'of the output.- Baékground lights‘present no-prob1em tQ'the
measurement sihce the area of skin being examined is completely excluded
from extraneous iight by the stethoscopic head. |
The Tightpipe luminoscope is vfsué]ized as being used roﬁtine]y-in
'chanéiﬁg rooms or for quickly detecting accidental skin exposurés that
might occur in maintenance operations.
Because the more carcinogenically potent PNA hydrocafbons'have high
boiling pbfhts, they exist in the-vapor phase only at extremely low
levels and probably pose little hazard tHrough vapor inhalation. Some
.of the lower—rfnged PNA hydrocarbons have appfeciab]e vapor pressures
and should bé coﬁsidered an inhalation hazard. Volatile compounds such
as the methylinaphthalenes and quinoline have been suggested as tumof
promofors, inhibitors, or éctua1 carcinogens.
" A wavelength mbdu1ated,,second—dérivative ultraviolet-absorption

spectrometer has been developed for real-time monitoring of aromatic



yapofs escaping from vé]ves'énd flanges or evaporating from spills.
Selectivity is improved, compared to conventibna] u]traviolet;absorptiOn
spectrdscopy,'because~in the mEasurement of the curvetufe Qf absorption
peaks,~sighais due to narrew band absorptions are enhanced while broad
“band absorptions are reduced. Additiona] advantages are an insensitivity
to samp]e opaCity and to variations in the Tight intensity of the source.
Instrument deve]opment is under the direction of Alan Hawthorne of
the Health and Safety Research Division. Compared to a commerCiaily
.avaiiab]e instrument there has_been a considerable reduption‘in size to
about.a cubic foot. A commercial personal microcomputer prbvides aata
analysis, with a cathode tay tube (CRT) for disbiay and concentration
“readout, a keyboard for cemmunication with the spectrometer and for
program'selection;-aﬁd'a mégnetie‘tape cassette .data-storage system.
Part-perAbiiiion ieveis of gas-phase PNA hydrocérbons such as
. naphthalene, a]kj]naphtha]enes, and acehaphthaiene can.be meésured, as
well ae benzene, toulene, pyridine; phenol, and cresols. Evaluation |
“will be at the Univet51ty of Minnesota at Duiuth low-Btu gaSifier during

the coming year.





