


EXAMPLES OF DET HARDWARE STRUCTURES

DET NPD hardware for custom
fit onto Bendix Process GC FlO
base. DET structure is 0.75 inch
hexagonal stainless steel stock,
approximately 1.50 inches tall.
DET structure fits inside Bendix
detector housing with ion
source power wiring (2 wires)
and electrometer signal wiring
(1 wire) connecting to terminals
in base of Bendix detector
housing. Stand-alone DET
Current Supply used to power
ion sources, and Bendix
negative ion electrometer used
for signal measurement.
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TID Transducer with 0.375 inch Swage
inlet and 0.250 inch Swage outlet.
Standard hexagonal flanged ion source
mounted in top of transducer tower
with fiberglass sleeved cabling
terminating in a Twinex type connector.
Standard signal probe extending from
side of tower has a flexible mid section
for bending as required and a BNC type
connector for cabling to a negative ion
electrometer.

TID Transducer with 0.250 inch outer
diameter inlet tube and 0.250 inch
Swage outlet. Standard ion source and
signal connections as described above.

Other size tube/Swage inlet/outlet
fittings are also possible.
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DET innovations in chemical detection

DET NPD/TID/REMOTE FID HARDWARE
MOUNTS ONTO AGILENT 6890 FID BASE OR HP 5890 FID/NPD BASE

THERMIONIC IONIZATION SOURCES
(AVAILABLE WITH OR WITHOUT ELECTRICAL CONNECTOR)

STANDARD HEXAGONAL FLANGE
MOUNTING FITS ALL DET HARDWARE
AND AGILENT 6890 NPD HARDWARE

1/4 INCH TUBE MOUNTING FOR
CUSTOM APPLICATIONS. USED

IN THERMO-FINNIGAN AND SRI GCs.
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DET innovations in chemical detection

TANDEM TID : 2 SIMULTANEOUS SIGNALS. many signal combinations are possible

...... hOM.... .

Many dillerent tandem SIgnal combinations are
possible. depending on the type of thermionic
SOllfces/FID probe used and the compos it ion of
detector gases supplIed. Some possibi li t ies sre as
follows:
TlO·' -N,IHWCID - simul taneous detection of oxygen·

ates end hydrocerbons in 9asoiines:
TlO_1 .Alr/NPD - simu ltaneous detection of or9anochlo­

nne and nitrogen/phosphorus pe.tic loes;
FIDIFTI0·2 - simulteneous detection of hydrocarbons

and high concentration halogenates;

Response:
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Each nage requires a thermIonic source or 1'10 probe,
end their seperate heet ing current end polarization
electronics. The simultaneous signels from the twO
51ages require twO negative ion electrometers for
measurement.
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In a TANDEM TID. t wo independent ly controlled
thermionic ioni zation detection stages are combined in
a series configuration. The first stag e is a MODIFIED
TID/FlO towe, (Val ian GC mod els) Or a MODIFIED
REMOTE FlO tower (Agilent 6890 and HP 58 90 GC
modelsl t hat mounts onto the e"isting FlO base on the
GC. The . econd stage is a TID TRANSDUCER that
attsches to the exit port 01 the first stage. Two
different delector gase. can be supplied through the
lines in t he detector base which normally supply "H,"
and "air" to an 1'10. A th ird gas inlet in the modif ied
l ilSt stage tOw er provides an addit ional detector gas
flow bet ween the two stages. The two dete<:tion
st ages Can be easrly decoupled to allow separate
operatIon of each Slructure. The firO( oetecnon stage
can be purChased separately. snd the second stage
may be added lete' es needed .

Equipment:



DET innovations In chemical detection

PTID: (Phosphorus Thermionic Ionization) selective detection and very large signals

for P with suppressed N response.

PTID
Equipment:

This detection mode uses a TID-6 type thermionic
source mounted in a PTID Tower. The PTID tower
structure is similar to a Remote FID Tower in
positioning the thermionic source several
centimeters downstream of the jet. However, the
PTID Tower contains a reduced internal diameter
for high gas velocity to prevent flame front
flashback from the hot source to the jet. This allows
higher Hydrogen and Air gas flows to be used than
are possible with an NPD. In the PTID, typical gas
flows are H 2 = 20 - 30 mLlmin, and Air = 250 ­
500 mLlmin. The thermionic source is heated by a
constant current supply and is polarized at - 15 V
with respect to the collector. During operation, the
surface temperature of the source is maintained in
the range of 600 - 800 0 e which produces a visible
orange glow.

Principle:

This mode uses a thermionic source of high work
function operated in an FID-like H2/air environment.
However, unlike an FID, an internal flow restrictor
prevents flame front flashback to form a self
sustaining flame at the jet orifice where H2 and Air
are initially mixed together. Instead, an ignited,
chemically active gas boundary layer is maintained
about the hot source surface similar to an NPD.
Because of the higher H 2 and Air, this PTID
boundary layer has a much higher concentration of
chemically active radical species. NPD thermionic
sources do not hold up well in this harsher
environment, so this mode of detection requires a
more durable ceramic source surface. Like an NPD,
sample compounds are decomposed in the gaseous
boundary layer, and P compounds form

TID-6
THERMIONIC

SOURCE

HIGH GAS VELOCITY
PREVENTS FLASHBACK

OF PLAME TO .lET

... A. ...

:n:n:I I I

Air - - J I L - _ Air
I

Hydrogen
&

Sample

decomposition products which are converted with
high efficiency to gas phase negative ions by
extracting electrons from the thermionic surface.

Response:

PTID response to P compounds is generally more
than 10 times larger than the corresponding
response of an NPD. However, the background and
noise are also larger, so detectivity is comparable to
an NPD (0.07 pg P/sec). The dynamic range of
response of a PTID exceeds 5 orders of magnitude,
and it has excellent selectivity vs. hydrocarbons, as
well as vs. N, 0, CI, Br. S, and Si compounds.
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DET innovations in chemical detection

RTIA: REACTOR THERMIONIC IONIZATION ANALYZER

Equipment:

RTIA modules are stand-alone units
containing a thermionic ionization
transducer preceded by a heated reactor
chamber . Each module has a thermally
insulat ed , tem perat ure controlled (50­
400°C) t ransducer and reactor, and
supporting gas flow control elements or an
air sample pump as needed. The transducer
response is determined by the type of
t herm ionic source used, and the type of
gases supplied. Available modes include
TID-1-AirIN 2L TID-3-AirIN 2L or TID-2-H 2/Air

(i .e. , NPD). TID-1-Air is an especially simple
configuration in which the operating gas
may be ambient air drawn in by a pump
attached to the module exit port. Power
and signal measurement for the transducer
is provided by a stand-alone CURRENT
SUPPLY/ELECTROMETER module.

Applications:

T he RTIA selective ly detects
electronegative or NP vapors which
thermally evolve from solid or liquid
samples. Applications include a direct
inject-vaporize procedure f or liquid samples;
a desorb-detect procedure for solid
samples; and a trap-desorb-detect
procedure for vapors in ambient air. The
TID-1-Air mode detects nitrogen oxides and
halogen /halogen oxides evolved in the
thermal oxidation of food products,
f abricat ing materials, oil bearing source
rocks, and contaminated soil/water
samples.

THI!!:RMIONIC
SOURCE

HI!ATINQ
CURRENT

AIR

POLARIZATION
VOLTAGE

__--I ELECTROMETER

HEATED
REACTOR

SAMPLE PACKED
IN GLASS TUBE
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Oxygenate Selective Detection for GC

ETHANOL in GASOLINE
Oxygenate Selective Detection for GC

CARBOXYLIC ACIDS

ETHANOL In GASOLINE
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FORMIC ACID IN WINE
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TID-1 surface
ionization with an
Air detector gas
gives big signals
for Carboxylic
Acids relative to
other Oxygenates
like Alcohols. TID-1
detection includes
Formic Acid which
is not detected by
an FID . TID- 1
detection is also
non-destructive
so component
aromas can be
sensed at the
detector exit. HzO
is also detectable
to ppm levels

FlO

l

- ,
2 min.

128 nA full scale

TID-1-Nltrogen
1 nA full scale

. ethanol

Negative ionization on a ceramic TID·1 surface detects
Oxygenates with good selectivity vs. Hydrocarbons.

T ID • 1 d e te c ti 0 n
provi des a simple
analysis fo r the
Ethanol additive in
gasoline. Only a single
gas supply (Nitrogen)
suffices for both GC
carrier and detector
gases. Short analysis
times can be used
because Ethanol is
easily detected amidst
many overlapping
Hyd roc ar b o n
components. TID-1
also detects Phenols,
Glycols, and other
Ox ygena ted
compounds .

Sample:
12 ppm tetrabutyltin in
gasoline

Detectiv ity of 1 pg/sec for Pb,
Sn, P with a selectivity of
500,000 :1 versus Carbon.

A polarizer and ion collector
located several centimeters
downstream of a flame jet
detect long-l ived ion species
that orig inate in a flame fueled
by H2 - CH. - Air. Ionization
from Hydrocarbon combustion
at the jet dissipates before
reaching the downstream
collector.

Si Coltn. Bleed

FlO

l~pAf.s.

160pAf.s.

REMOTEFil

Pb - Sn - P - Si
(Lead, Tin, Phosphorus, Silicon)

selective detection with a DET innovation

.Q!sanically-Fueled Remote FlOVolatile HALOGENATES
detected with a sensitivity of 1
pg/sec, selectivity of 100,000:1 vs.
hydrocarbons, and linear
response exceeding a range of
10,000 in sample weight.

Unlike other halogen detectors,
TID-3 response to Br is
significantly more than CI.
Detector gas may be Nitrogen or
Air with no requirement for ultra
high purity. This detector is much
easier and less costly to operate
and maintain than an Electrolytic
Conductivity Detector.
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BM

TIO-3-N2
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TID-3 surface catalyzed nggatlve Ionization process

Selective Detection for GC

TRIHALOMETHANES

Sample analyzed:
640 pg each: 1=CHCI, 2=CHClzBr 3=CHCIBrz 4=CHBr,
47,000 pg each : S=benzene T=toluene
2,500,000 pg : M=methanol Solvent: water
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FTID-2
(Flame Thermionic Ionization)

Halogen Selective

PTIO
(Phosphorus Thermionic Ionization)

Phosphorus Selective
1 2 11 12 13 Agilent AED #2 Sample
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Agilent AED test sample #2 components: 1=iso-octane solvent; 2=4.04% n-octane;
3=0.07% 4-fluoroanisole; 4=0.07% 1-bromohexane; 5=0.05% tetraethyl orthosilicate;
6=0.05% n-decane (perdeuterated); 7=0.07% nitrobenzene; 8=0.06% triethyl phosphate;
9=0.05% tert-butyl disulfide; 10=0.08% 1,2,4-trichlorobenzene; 11=4.3% n-dodecane;
12=0.43% n-tridecane; 13=0.13% n-tetradecane.

FTID Principle of Detection: Samples
combusted in a H2-CH 4-Air flame.
Electronegative combustion products
re-ionized by thermionic surface ionization
downstream of the flame.

PTID Principle of Detection: Samples
decompose in an ignited H2-Air chemical
boundary layer around a hot thermionic
surface. High H2 and Air flows suppress N
response and provide very large P signals.

DE c:: +61(0)397622034

Innovations In chemical detection






