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Chemical microscopy fechniquas wene once a major source of informa-
fion for sclentists who wanted to detect the presence of metals in samples.
Many microscopists used such techniques, which, when properly applied and
approprigle checks for interferences made, could conclusively prove the pres-
ence of small quantities of specific metals,

The fact that the identification could be conclusive for frace amounts
following redatively simple and cheap processas, and that visual evidence
resulted, made these technigues quile robust. Chamot and Mason's texd
*Handbaok of Chemical Microscopy® is held to be a definitive resource for
thess techniques®. With the development of absorplion and emission based
spactral analylical techniques, the application of chemical micrascopy lech-
niques dwindled, perhaps because the skills needad by analysts using spec-
tral techniques were to k& more rapidly acquired Lthan these involving micros-
COpY.

Our present study is a result of posing two questians;

@ What are the limits of detection associated with microchemical tech-
nigues and can we corrobarate the kower limit of detection by comparizan with
ICP?

® Could microchemical tachniques become a simple, useful part of the
rapid screening of environmental samples for tracas of heavy metal contami-
nation?

Reference samples of established concentrations of Po®jagwere re-
actad on microscope slides with an equal volume af Kljagyof 0.01M conoentra-
tian, The volums was reduced with gentle heating to sbout half that of he
original. Crystallisation evenis were noied at ihe perimeter of the drops, On
close examination at magnifications of 400 x we wese able to record haxago-
nal Pblag at concentrations as low as 1.0 ppm, but irespective of how many
times we prepared specimens. Al procedures wene camied cut at least six
times and we could not find Pblzg at any Pbivay concenlrations lower than
this. We prepared further test solutions which were af Pbitag concentrations
of 880, 880 and 970 ppb. The concantralions of Ph¥%aqused in this delection
technique were confimned using inductively coupled plasma (ICP) spectros-

| : . . 7 Ry
The first, a brighifield image taken using a polanising light shows sevaral hex-
agonal micro-crystals of Pblaysywhich were formed at PB2q concentrations
as low as 1.0 ppm (or 1 mg/L). Nete that many of the hexagons are highly
refractive and pleochroic,

oopy.

It is evident thal thase microchemical techniques may be used to detect

Fb2ay at concentrations as low as 1.0 ppm, and thal such measurements may
ba made quickly. Furher wark in our laboratary will explore cther methods for
Pb#ag such as the friple nitrite reaction, the influsnce of other iens on the mini-
mum limit of datection, and also what the minimum limit of detecton for HG:4y
will be, Qur work to date suggests that this lalier ion may be detected at concan-
trafions as low as 600 ppb. All of our work to date suggests that thase chemical
micrascopy techniques are simple to make, robust, and may well contribute 1o
the rapid screening of envirenmental samples. They would seem to be well
suited o screening processes remole from sophisticated heavy analytical equip-
ment. [
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The second is a darkfield version of the same visual field. The hexaganal crys-

tals

are scattering light in such a way 1o suggest increased crystal growth

above the plane of focus, unlike the Klscounterparts which are commenly
square in cross-sections,

The third micrograph was taken using Hofmann Modulation Contrast (HMC) and
the threa dirmensional difference between Phlys and Klsis reinforced.
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What does fel. stand for?

components

FEI's Mini Vogel Mount, the first universally campatible long-life, high-stability LaB, cathode, provides
excelfent performance and the best cost-per-use value for imviatffation into your EM systems.

) Twa-Lens Focusing Golumn

Cur compact, URY, fiefd emission columns are used
by researchers worldwide, Innovalive electrostatic
optics and dedicated electronics allow you to
integrate a high current density electron or ion
colurmn into most vacuurn systems. FE| also supplies
researchers with other specialized products.

Schattky Field Emission Cathodes
FEI supplies Schottky ficld
emitters to EM manufacturers

Mew Components Facilities wotldwide, Schottky emivsion’s
Dedicated FE| Components high current dntensity has
Group facilities enabling new established it as the preferred
technology development through electron source for high

key investmenis in R&D resolution SEM,TEM, Auger,
and manufacturing. ESCA, EDX, and lithagraphy.

FEI Company

7425 NW Evergreen Parkway
Hillsbora, Oregon 97124-5845

m (503) 844-2520 Fax (503} 640-7509
components E-mail: components @ feico.com
Internet: hitpzfwww.feicomponents.com

Now, when you think of FEI Components, you'l know we are the Specialsts in Field Electron and Lon Technology.

Circle Reader Inquiry #3
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