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ortable Chemical Analysis System

A hand-held chemical analysis system that uses three microfabricated analysis stages

Sample
Collection/
Concentration

Chemically
Selective
Detection

Gas Flow

Separation Control

Preconcentrator accumulates Gas Chromatograph Acoustic Sensors provide
species of interest separates species in time sensitive detection
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Handheld Chemical Analysis
System
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icro Analytical System Components
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Preconcentrator

Thermally Isolated Heater Provides Rapid Novel Sol-Gel Techniques Provide Thin
and Low Power Thermal Desorption of Film Adsorbent_s with ng_h _Uptake and
Analyte Collected into Thin Film Adsorbent Chemical Selectivity
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High Capacity micro-
Preconcentrators
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SMART PC tests

» Paddle at resonance, 11584 Hz
« DMMP challenge

 Challenge removed — 85s hold
* 5s fire on heater

* Recovery 1n ~120s

SMART PC Tests

Tests on device TTH3-06

» Coated with 2 ug of Solgel
* Resonance at 11584 Hz

* 74 ohm heater
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Exploded View of
LIGA fabricated GC

New Circular X-
Section GC Column
to minimize band
broadening. Longer
columns can be
made by stacking
center sections

Pt

LIGA Molds for Rounded
Turn Arounds.
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Homologous Series

FID1 B, (DT102904\SIG20003.D)
Norm. _|

-rounded turn around ends-

~
' LIGA (1-S) 1.2 meter x 250 um wide
4000 ;

PDMS-V phase coating (diazonium prep)
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Surface Acoustic Wave (SAW) Detector

» Surface acoustic wave is excited/detected

GaAs High
using interdigital transducers on a gfgl:‘i‘:;‘cy
piezoelectric substrate

« Sensor coating momentarily absorbs SAW

analytes eluted from GC column, changing Array

SAW velocity (phase shift).

» Pattern of responses from array augments
discrimination of GC separation
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»Modules can
operate in parallel to
maximize analytes
and minimize time

» Different modules
can be added to
change detector or
preconcentrator

»Easy to replace
components to
facilitate testing
different films

»Each piece makes
electrical and fluidic
connection

Modular Manifold for Gas Components

Preconcentrator ~ GC Column SAW Array

manifold manifold Manifold
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p—— CW Agent, Byproduct, and Blister Agent
Separation on a 3meter GC Column
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'Handheld System Separating

5 Target Chemicals
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High Background of Diesel

_
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A special acknowledgement for Kwok Ong and the Applied Chemistry Team at ECBC for

providing the test environment for this evaluation. @ ﬁ:{‘iﬂ‘,?a.

Two analyses
overlaid. In one only
GD is present, in the
second the same
concentration of GD
is in a high
background of diesel.
There is no change in
response or retention
time, the diesel 1s
ignored by the front
end preconcentrator
material.
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The uChemLab is insensitive to

A
} petrochemical (JP8) interferent
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Thanks to SBCCOM and KAFB Refueling Shop @



* Separating Interferences
Resolving Sarin and Diethylene
Glycol Ethyl Ether

Note the different SAW patterns and different
retention times
A Chromatogram of Sarin separated from an interfering
\\ glycol ether with excellent signal to noise. Time 1s in
seconds.
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icro Nitrogen-Phosphorus Detector
Operating Principles

An example of one of the

~ An alkali metal hydroxide catalyzed sol-gel
thermally isolated low power

is used as a low work function surface.
heated surfaces used as a Thermochemically formed electronegative
basis for element specific GRS radicals abstract an electron from the hot
detection - . sol-gel surface.

Unlike COTS NPDs, the Sandia yNPD operates in both phosphorus and nitrogen
specific modes without hydrogen gas — ideal for fieldable portable detection systems

This detector gives only a The signal is maximized for phosphorus or nitrogen
minimal signal for fuels and containing compounds (e.g., nerve agents, many TICs).
industrial solvents. Typical TIC's CWA’s
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Sandia yNPD Preliminary Lab
Prototype Results

NPDs are capable of
detecting N and P at a ratio of
up to 100,000:1 over carbon

Even at this earliest stage

Lo sian v o o o
with plcogram sensifviby | , DMMP extending Sandia’s lead in

By comparison, our Sandia » CW detection technologies
SAW detectors (RL6) have at |

best 100:1 relative sensitivity. u‘

Uncoated Coated

Typical Interferent

Hovana
Hexane

heater{sensor /catalyst

Acetonitrile was used to verify N detection but not pictured.
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4’ Conclusion

Sandia’s Micro Chemical
Analysis System

* Very sensitive and selective
* Low false alarm rate

» Can be designed for many different
analytes

* Field Proven technology



