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1.) REALIZING THE FULL DETECTION CAPABILITY OF AGILENT 6890/7890
NPD EQUIPMENT.

In addition to s use Tor NP delection, lhe basie
equipmentcomprising an Agilent GBO0TBB0 NFD can
ba easily and inexpensivaly adapied to other modes
such as selective deteclion of Oxygenates,
Halogenates, and other functional groups. Thisis B
result of recognizing that NF detection is |ust one

THERMIONIC IONIZATION DETECTDR DESIGN
[CONCENTRIC CYLINDER GEOMETRY)

HEATING
CLRRENT

member of a famlly of detectors ihat cperate Ceramic [POL:&HIznTlDN
accorging to the principles of thermionic surface u'fﬂ'.-,%,?”r,rf;”i" | VOLTAGE |
ionization. |n such detactors, there are 4 operating h
parameters that detarmineg seleclivily and sensilivity \\ ¥
These are the chemical composition of the coating ;
used for the jonizing surface; the temperature of the \ ELEETRDMETERI
lonizing surface; the composition of the pas |
environment about the lonizing surface; and the IT
magnitude of polatization between the lanizing lon Collectar
surface and a surrounding collecior electrode. Cylinder
Changes in detector selectivity can be realized . A s
through permutations of these 4 parameters. This |
reporl reviews how that s accomplished using the -‘ ( Sample inlet
B890/7890 NPD equipment Cag 24 ! .

(Adr, M 5) '
The desgn features of 6880/7890 NPD equipment L Sampile & Gas 1 & Makeup (Gas 3)
that make 1t well suited to multiple cetection uses are {Hy. Ng, Air}
as follows:

1.} The NPD hardware conficuration is &n eplimum
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concentric cylinder design in which a cylindrical lon
source |& located en the axis of a surrounding
collector cylinder.iSee Figure 1.) This oeamefry
provides a streamlined gas flow through the detector
volume, and a radial eleciric feld for efficent
collection of jons formed &t the ion source surface,
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Figure 1. Schematic of the concentric cylinder geametry
used in Agilent 6880/7850 NFD equipment. The type of
ceramic ion source; compasition of detector gases 1, 2, and
3, and magnitudes of heating current and polarzstion
voltane geterming the type of selective detecior response.
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Z.) The Agilent hardware was onginally gesigned 1o
accommuodate the nexagonal shaped mounting flange
which Is standardl on DET ion sources, so lhare are
avallable Tor use any of the differenl ceramic coalirig
formulations developed by DET over the past 25
Years.

3.) The Agilent equipment has 3 separalg gas inlets
that can be used o supply gases of different
composition to the detector structure

4.) The 6890/7820 NPD electromeler provides a
state-of-the-art low nolse amplifler tapable of
measuring the very small levels of nagative ion signal
currents emanating from thermianic detectors

We have used 6890 NPD equpment for years to
generate final iest chromatograms of ceramic lon
sources manufaclured al DET. One modification we
made to the original equipment was 1o replace the
small orifice Jet with a wida bore |2l (Agilent part
18789-80070) s0 fused siica columns of 0.53mm
diameter of less could be Inserted clear througn the
|et to a termination cigser tathe ion source. With this
simple change, effluent from the GC is dispensed into
the flowing gas stream of the detector rather than info
the jet interlor winere samples are susceptible lo
degradation from interaction with the hot jet metal.
This glso eliminates the need to ever have to replace
the jet due to contamination of the orifice from column
bleed or complex sample matrices. To facilitate
positioning the column end, DET has available a
specing kil (part 010-8B5-13, price $95). Also
available is a shert wide bore jel (part 010-413-13,
price $135) with & 48 mm length o fit Agilent's
dedicated capillary NPD base weldment

Although the 8890/7850 NPD Bead Voltage can be
usad o powsr the ion soudrces in all modes of
detection, optimum performance is better realized by
substituting a stand-alone DET Current Supply (part
D01-901-01, price 31760) for the Besd Voltage
supply, There ara 2 reasons for this:

1.) The DET supply provides a Constant Current type

heating for the ion source versus the Constant
Voltage type bealing provided by the Agilent Besd

Voltage supply. Constant Current operation ensures
that the electrical current flowing through the lon
source's wire core is not depandent an the resistance
of lead wires attached o the lon sourcs, and this is
the most stable means of healing fon saurces,

2.) The DET supply also provides a selection of - 5,
-15, or -45 Volt polarizetions Tor the-ion sources
varsus a fixed - 4 V prowded by the Agillent Bead
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Voltage supply Whereas --4 or -5 V work well for NP
detection, the higher polanzations provide much better
signal to noise for datection modes ather than NP

Optimum NP Detection. For NP detection, Gas 1 In
Flgure 1 is normally & low flow of Hydrogen (eq., 3
mlLimin}), Gas 2 Is Alr {e.g., 50 mLimin}, and Gas 3
Makeup s Nitregen (s.g., 10 mLfmin). The necessary
and sufficient caondition for turn on of NP responsa s
that the ion sourge must be heated enough toignite the
Hydrogen-Air mixture. This ignition forms a.chemically
reactive boundary layer that surrounds the 100 source,
and it is indicated by a sudden increase in the detector
background signal The NP chemisiry is maintained as
long -as sufficien] heating current |5 cortinuaously
supplied ta the ien source

DET NP ION SOURCES

TID-2 P
2048 pA full scale e 3

chemilstry M
ignite
2.T4 A salvent c
! + +
—_ 1 LJ
TID-4
4096 pA full scale np P
)
chmmistry
Ignite
2608 Lolvem c
! 4 }
e

Figure 2. DET ion sources in Aglient ga&0 NFD with on
source power supplied by DET Currentl Supply. Sample is
Varian part 82-005048-04. N=Erg Azobenzene, C= 4000ng
n-Heptadecane, MNP=Zng WMethyl Parathion, FP=dng
Malathlen, solvent |s isp-Octane. Baoth chromatograms
llustrate sudden incraass in background signal as lon source
hieatmg current wes raised to point of NE chemistry ignitien,
TID-4 gxhibits more =iling of P peaks with operating time
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MNPD versions first descnbed over 30 years ago used
lon =sources comprised of alkall-glass material that
operated In a2 "softened state”. These glass based
lon sources were limited in operating conditions
because of concern for excesting the melting point of
the glass. By contrast, the ceramic ion source
technology pioneered by DET eliminaies this
structural melting problem, and at the same time
allows wide variations In the chemical composilion of
the source coating to optimize the source’s lonizing
characteristics. For example, to provide the very best
performance for all Kinds of NP spplications, DET
develaped 2 different lypes of NP on sources. For
applications requirng P andior both P and N
detection (e.g., pesticldes), & TID-2 lype source
cagling (Black Ceramic) was specifically farmulated
to provide sharp, non-tailing paaks for P compounds.
Alternatively, for applications requinng cetection of
only M compounds {e.g., drugs of abuse, explosives),
a TID-4 type source coating {White Cerarmic) was
formulated to provide the best possible M response
without concern for tailing of P compounds. Figure 2
shows a companson af TID-2:-and TID-4 responses
in typical final lests of these 2 source lypes, Note that
the TiD-4 chromatogram is displayed at a full scale
sensifivity which fs twice that of the TID-2
chrameatogram

TID-1 lon Source and Selective Detection of Nitro
Compounds, Oxygenates, Some Halogenates,
Pyrrole ws. Pyridine compounds, and CH,
Functional Groups in High Concentrations of
Linear Chain Hydrocarbons., Converting a
BBADTEGD NPD 1o 2 TID-1 made of detection
invalves changes in all 4 of the paramelers
mentioned earller. The NP ion source is replaced by
a TID-1 type won source which has a lower wark
function for emissien of elecincal charge; the lon
source is operated st a lower temperaiure (| e, 400 -
B00°C) than an MP source (i.e., 600 - 800°C); the
detecior gas environment is Nitrogen or Air versus
the ignited Hydrogen-Air of the NPD, and lhe
oplimum polarization |5 - 45 V' versus -4 or -5V for
the NPD.

TID-1 getection reprasents surface onization in its
purist form in the sense that there 18 noe indervening
gas phase chemislry as exists i the NPD, Instead,
samples directly impact the hot TID-1 surface and
form negative lons that move off through the
surmounding gas o be measursd at the caliector
electrode.
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Uniike the WNPD which responds io most N or P
compounds, TID-1 detection is much more dependent
an the detailed malecular struciure of the compound,
Figure 3 shows = comparison of NPD and TiD-1
chromatograms for the same test sample used |n
Figure 2. Whereas NPDs are widely specified for
Organophosphorus pesticide analyses, |t is clear frem
Figure 3 thatif the requirement |5 the specific detection
af Methyl Parathion, then TID-1 jonization provides
much better sefectivily and sensitivity, and it js easier 1o
implement because it does nat require any Hydrogen.
TiO-1 selectivity to Methyl Parathion Is due to the NO,
functional group located in & para location relative 1o
agther functiohalities in that molecule. TID-1 ionization
sirmilarly provides exceplional selectivity and sensitivity
la other Nitro peslicides, explosives ke TNT and

2 4-Dinttrotoluene. and environmental pollutants like
A-Mitrophenol

Agilant BEB0D NMFD
TID-2 ion sourcea P
{wwell used)

hydr. = 3
air = 50
nitr. = 10 mL/min

M=

bead volts = 3,650

128 pa Tull scale

e .

P meathyl

I,

S8320 MPD harcware

TIiD-1 ion source parathicn
hydr. = off
alr=6

nitr. m 56 mL/min
DET Current Sup]:lty
sourca haest = 2. 40 A
polariz. = - 46 Volts

2048 pA Tull scala

A -

Figure 3. TID<1 ard WMPD chromatograms of the same
sample as Figure 2. TIO=2 (NFD} ion source was a wall used
source retumed fo OET for recycling, but & still exhibitad
excallent MP selectivity vs. C, and sharp P peaks. TID-1
selactlvity to Methy! Parathion'was due to the NO, functional
groug in tha! molecula
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Perhaps the most mportant detection capabiity of
TID-1 jonization is its selectivity for & wide range of
Cxygenated compounds. A signaturechromatogram
that demonstrates this selectivity versus
Hydrocarbons is the analysis of Ethanol in Gasoline
as shown in Figure 4, This analysis was performed
with TID-1 modifled Agilerit 8890 NPD equipment,
and z gsingle Nitroagen gas used for both GC carmer
and detector gas

Cther unlgue detsction capabilities of TID-
ionization have been described In previous raporis
from DET (e.g., Library of TID-1 Chromatograms,
March 2008). Some nolable examples are the
selactive deteation of certain Halogenated
compounds like Heptachlorand Chiordane; selective
detection of Pyirole versus Pyridine based
compounds, and selectivity for the number of CH,
fungtional aroups in  high concentrations of
Hydrocarbons

TID-3 lon Source and Selective Detection of
Halogenates. The Ti0-3 mode of detection is similar
to the TID-1 mode in tha! it uses a defector gas
environment of Nitrogen or Air, and has optimum
gansilvity with a polarizatien of - 45 V. However, the
TID-3 ion source |s designed io operaie at asurface
tempergture more comperable lo that of an NP
gource instead of the lower TID-1 surface

Ethanol
in
Gasoline

(6890 GC)
' FID

2 min.

- Ethanol

oxygenate selective
TID-1 detector

[nitregen carfar & detector gas)

S S VY S—

Figura 4. 0.2pL injection of commercial gesaling sample,
TIE-1 powered by a stand-alone DET Current Supply,

termperature. TID-3 was developed to eliminate severa
peak falling problems that occurred when TIO-1
detection was atiemptad for halogenated volatiles like
Trihalomethanes. Figure 5 lllustrates the selectivity of
TID-3 detection

Like TID-1, TID-3 thermionic lonization is 8 surface
catalyzed negative (onization process Involving direct
mpact of samples with the hot ion source. |t detects
volatile Halegenates |lke Trihalomethanes with a
sensiivity of 1 palsec, a selectivity of 100,000:1 vs
Hydrocarbons, and a linear response exceeding e
renge of 10,000 in sampleweight. Linlike other halogen
detectars, TID-3 respanse to Br is significantly more
than Cl, and the detector gases do not need to ba an
ultrahigh purity guality, TID-3 and all ceramic coated
DET ian sources have excellent shelf lives so thal they
can be reliably re-used sfter long pericds of inactivity,
and they do not need storage in desiccalors

SAMPLE:
M B T 640 pg each:
1=CHCL,
BF;DA 2=CHCL,Br
full scale  3=CHCIBr,
4=CHBr,
|

47000 pg each:

r_Lr B=benzene
4 T=toluene
TID-2-No 3
f uﬁgﬁare 2500000 pg
2 M=methanol

Water solvent

-

Figure 5. Comparison of FID va. TID-3.
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TID-5 lon Source and Selective Detection of Br and |
Compounds versus other Halogenates. A TID-5
ceramic ion -saurce has g higher work function for the
emission of electrical charge than any of the other on
sources In this report, The TIO-5 source operates with

- 45 polarization gl temperatures comparable to those
of an NFD, and In dilute Hydrogen Al ges
anvironment. Two varsions of seloctive detection are
possible d epending on the relative magnitudes of the
Hydrogen and Air flows. Thesa are llustrated in Figure 8
In analyses. of a mixture of substituted benzene
compounds. In ane version, the gas flows are similar (o
those commonly used for MNP detection, and TID-5
ionization In Figure & detected the Cl, Br ,and N
compaounds (n the sample mixture, in the second maore
unigque version, Ihe Hydrogen and Air flows were a
stoichiometric ratio supplemented by a large flow of
MNitrogen, and the TID-5 lonlzation responded grimarily to
|ust the Br compound with selectivity varsus the Cland M
constituents

=

=

Summary. The comoination of Agilent 6890,/7800 NPD
equipment, DET ceramicion sources, and & stand-alone
DET Current Supply allows the same basic equipmaeant to
be used for multiple modes of ssiective detection
Changes from one mode to ancther are easy and
IREXpEnsive

TID-5 Detection = 2 Versions

M,
Fiox TID-5
TO4E pA L Hyd=§
| » Alr=E
Flip=10
TS A KO
TI8 A TuE.
o=
L2
i
L] »
{8 I el EE
- 4 . 4
— = A rl_
- Sampla:
Staich. Substituted Banzenes
TIG-5 in Mathanal
Hy o=§ . .
M= A0 F Fluorobonzono FA0 ag
Alpsd s <l Cchiorobonzena 76 ng
.83 A Br. Bromobanzane TE nQ
Lzn pA L HH; &nlline i ng
O Phonol 11 ra
- Hilrchanzana I4ng
i Fill Bin, s -

Figure B. For the slolchiomelric gas flows, Alr was
supplied through the detector makeup gas line, and the
MNitrogen was supplied through the detector “Air™ line:

2.) DET NPD/TID EQUIPMENT FOR RETROFIT ON VARIAN GC MODELS,

Inarder to use DET's caramic lon sources on Varlan GC
models, DET has an entire tower structure that mounts
ontoVarian's FID or TS0 detector base. (TS0 s Varian's
nomeanciature for an NPD.) The DET tower provides an
optimum concentric oylinder configuration that was
dapicted in Figure 1, and it can accommodata the same
style DET ion sources -as used with Ihe Agilent
B890/7BLS0 GC. Hence, different maodes of selective
detection are possible in addition to NP detection
YVaran's pneumatics controls suffice for detector gases,
end Varian's TSD electronic modules sre compatible
with powearing the DET ion sources and messunng
deiector signals Howewer, far opimum response In
modes other than NPD, & stand-alona DET Current
Supply is recommended for powering the ion sources
because it provides a selection of higher polarizations
than the Varian power supply,

Figure 7 compares Vanan's TSD response versus
rasponse from DET's TID-2 type ion source in a DET
tower on the Yarian GC. Both the TSD bead and the
TID-2 lon source are fabricated from ceramic materials,
and both were newly acquired for tha Figure 7 data The
P response of the TID-2 source clearly demonstrated the
Improvemeant in peak tailing achieved with thal coating

—
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VARIAN DETTID2
3800 n
TSD DET NPD
NP on NP
VARIAN 3800
512 pAf.s. 1024 pA f.s.
¥ N
G c
! kk\x P

Figure 7. Same sample as Figure 2 Varian TED slectronics
used far both chromatograms. TS0 bead heat=3.10 A. TID-2
source heal=2.95 A
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formiulation. For the TSD data, Varian's recommended
flows of Hydrogen = 4 and Air = 175 mbl/min were
used, while the TID.2 data wers generatad with
Hydrogen = 3 and Air = B0 mL/min

The price difference between lon sources s 31083 ol
Varlan's TSD bead versus 3310 for DET's TID-2
source. Hence, the initizl cost of converting from
Varan's TS0 iower siructure io DET s tower (part 010-
B880-240, price §1550) can soon be recovered by

savings in the cost of replacemant sources

DET's tower for Varian GC models 15 gbout half the
siza of Varan's TSD tower, and the mounting sllows
rotation of the lower body sothe signal probe arm can
be positionsd to avold adjacent structures. The DET
hardware also includes 8 ceramic lined &t that seals
ntoVarlan's detectar base with a stainless steel ferrule
insigad of the crushable Graphite or Vesoal ferrule
Luseq with Varan |ets

3.) TANDEM THERMIONIC DETECTION ON AN SRI 8610 GC
1 GC COLUMN EFFLUENT - 2 SIMULTANEOUS DETECTOR SIGNALS
(TID-1/NPD, NPD/TID-1, AND OTHER COMBINATIONS).

Tandam TID detection refers to a series combination
of two different types of thermionic detectors such that
a single column efflueni passes through both and
produces 2 simultensous signals Figure & shows a
sghematic illustration of landem equipment as | was
recently fit onta an SRI 8610 GC. Each detection
stage is an optimum concentric cylinder configuration,
and each has an independent ion source, ion soUrce
power supply, end electromater amplifier. As shown in
Figure B, Ihere are provisions for adding 3 different
detector gases so the gas snviranments In the 2
stages can also be different

The SRI GC eguipment used In this work was
equipped with an on-column mector, 2 FID detector
bases, 2 electrometer amplifiers, and multichanne|

= AOURCE FOWER ¥

Z/ ELECTMONETERZ o o SOUREES
1% BEAACE 1, I
N AK YT TIIN
ELECTRCMETER ¥ A | £l \ EGURCE POWEN 3

| M, x_"-| e sei — | \

| IN

'
GAS EXIT

“r EEE
boGog | L GL EFFLUENT

Figure 8, Schemalic of Tandermn TID equlpment
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daia acquisition, Connection 10 8 laptop computer
provided columm temperalure and carrier gas pressure
programming capability, as well as dala systam
processing of the signals. The SRl equipment included
a bullt-In Alr sompressor thal was used to provide
detector Alr flow where that was reguired. Far
improved [njector to column and column o delector
seals, we replaced SRi's filtings with Agilent parts
G1532-80540 (TCD capilary column adaptor), 5181-
8830 (column nut), and S0BO-BT73 { 1.0 mm |D
Graphite ferrule for 0.53 mim column). The Hydrogen
lire io one of the detecior bases Included restrictor
tubing normally used lo provide low flows for an NPD,

TAMNMDEM TID on SR 8610 GC
1 sample, I simultanecus aignale

Mitro Explosives

THT
D.56 g
TiD-1
1Tt sStaga)
l’ & MNitrotoluenes HFK
]
= NPD . —
| (2ol sfiage) RO
| 1Z. ng
H i a4 Mitrotoluono
| S8. ng
|
1
5 | THT |
— +

Figure 9, 6m x 0.533mm = 1.5um R-TNT, S0-200°C al
10°C/min, He carrier program 3-6psi at 0. 2pslmin,

Eas 1=H,; (Bpsi), Gas 2 & 3=Air (Zpsi). TID-1 heat=2.554,
palar= - 45V; NPD (TID-4) heat=3.05A, polar.= - 5V

=iy tic Chromatography
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while the Alr lines to both deteclor bases included
restrictor wbing alsc normally used for an NPD

DET tandem hardware included a ceramic tipped |et
that mounted into the SRI FID base, and 2 tower
bodies constructed of 34 |nch hexagons! s tainless
steel with 1/8 inch Swage inlets. The first stage tower
mounted anto the jet, and included fwo 1/16 inch gas
inlets for Gases 2 and 3. The s econd s lage tower
mournted onto the axit of the first lower Bath lowers
used the same type ion sources as Aglent 6820/7880
NPD eguipment, and 2 stand-alone DET Current
Supplies were usod to powar the ion Sources

Figure 9 shows a TID-1/NPD tandem combination
applied to an analysis of Nitro explosives. TID-1
detection provided exceptional sensitivity for the TNT
compenent of the sampla, while the NPD with a TID-4
ion source provided more universal detectionof all the
N—compounds in the sample.

MPD (1=t stage) heat = 3.30 A

1=Mavinphos 4
ZuTrifluralin a
A= Simazine |

d=hiorpyrifos

G i L
|

3

TID-1 (2nd stage)
heat = 2.57 A

z

TID-1 (2nd stage)|
heat = 2.87 A
1st stage heat

at2.30 A-no |
MNP chemistry |

| o
e - o " e,

Figure 10. 15m » 0.53mm x 1:5pm DOBS, 100 -250°C at
10°C/min, He carrier 15 -22.2psi at D.4psimin, Gases 1
and 3 same a5 Figure 8. NFD (TID-2) palarlzaton = -3V,
TiD-1 polarization = - 45 Bottom chromatogram was 2™
stage signsl with NP chemistry of 1% stage wirned off

P

Lsually, the firsi stage of a tandem detector is non-
destructlve to the sample. However, Il is possible to
Useadestructive first siage to produce dacomposition
products that are then better detected in the second
stage. Figure 10 illustrates this for NPOITID-1 analysis
of & pesticide mixture Note mat when the NP
chemistry of the first stage was tumed off by reducing
the lon source heallng current in that stage, the
selactivity of TID-1 detection in the second stage
changed

Figure 11 provides an lilustration of first stage sample
decomposition In an FID, followed by second etags
selective delection of the Halogenaled decompaosition
products. FID response In Figure 11 was achieved by
Lsing & Bare Wire Probe (DET parl 020-802-00, price
51895) in the first stage instead of a ceramic coated ion
source. T he bare wire was heated to i gnite a self-
sustaining flame ai the ceramic et tip, Then tha
heating current was reduced to zero, and (he probe
gcted a3 the polarizer for ion collection

Agilent |
AED sample ||

FID
1st stage

A4

e

Ml

———

T-bromaobhaexana

TID-2 source
2nd stage

1. Z2d4-<trichlorobonzoans

_J lk__ B S S

Flgure 19, 1.00L Injection of Agilent test sample for Alomic
Emission Delector (AED). Same column as Figure 10, 50 -
250°C al 10°Cimin, He carrlar 5 -13ps| at 0.4psiimin

Gas 1=H, (0psi), Gas 2 & 3=Air (Spsi). Bare wirs
lgnitor/polarizer used in FID stage., TiD-2 source
hegt=3.3048, polariz.= - 45 V. TIE-2 in downstream Hamea
effluent responds to Brand Cl components of the sample

e = . Chromatography 7
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Figure 12 shows a combinafion of TID-1 firsl stage
datection fallowed by Hol Wire Combustion lonization
Detaction (HWCID) using the bare wire probe
mantioned in Figure 11. HWCID provides universal
detection like an FID. Bt of maintains the ignited
Hydrogen - Alr chemistry adiacent to a continuously
heatad wire instead of in a self - sustaining flame

When considering thaet each stage of Tandem TID
equipment can have a number of different | onizing
elements installed, and there are numerous cas flow
mixtures that can be wvsed, then it s clear that there
grg many ather signal comblnations beyond fhose
descrined here. Frevious DET reports have also
described Tandem TID detection on Varan and
Agilent GC systems. On Varian GC models. Varian's
TSD elgctronic modules can be used for signal
measurament and for some lon source power For
Agilant GC madals, DET Tandem TID hardware fils
ontto the Agilent FID base, and requires stand-alone
electronics for both lon source power and signsl
measurarmant

Poizon Eau de Cologne

TID-1
1=t stage

P - ___._____n__;!. ._!-_Jl_l_..__j__.-.r'ﬁ L T

———rT T e T

HWWCIHD
2nd stage

h_ n ‘LAJJJu Jaall

Figure 12 0.54L injecticn, Same column and program 2s
Figure 11, Gas:1=H, (2T1psi], gas =N, {100mLimin from
auxliary low module), gas 3=Alr (Gpsi). TID-1 source
heat=2.50 &, bare wire haat in HWCIDH= 3.004

4.) TID-1 DETECTION OF 1,4-BUTANEDIOL COATING ON “"AQUA-DOTS"
CHILDREN’S TOY.

Earllar [his year there was an aoplicstion nota by
Andrew Tipler on the Parkin Elmer web site desenbing
a GC/ME method for screening Slyeols in the coating
of small beads used in a children’s toy called "Agua-
Dots”. In the laiter months of 2007, there was
widespread publicity concemning this toy dus fo
concern that the coating could converi o {he datle rape
drug GHB if children put lhe beads In their mouths.
Tipler pointed out that the problem was associated
wilh the compound 1.4-Butznediol in the coating
instead of the safer 7, 5-FPentanadicl

Since T1D-1 surface ionization has a good respanse 1o
Glycols, snd =ince & DET employee brought In 2
samgle of their child's "Agua-Dot” beads, en evaluation
was undertzken following the simple Msthanol
extraction described by Tipler. For this analysis, an
SR 8610 GC fitted with a DET datestor structure and
TID-1 ion source was used. A single Nitrogen supply
sufficed for both the GC carrier and detector gases

Figure 13 shows a compatison of data obtained from
the "Agua-Daot” bead extract versus retention times far
various Glyecols. It was clear that our Agua-Dot bead
sample hadthe 1.4-Butanediol compound rather than
the 1,5-Pentanediol. This was a good example of how
the Oxygenate selectivity of TID-1 detection can be
used in a very simple analysis sysiem
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TID-1 on SRI 8610 GC
nitrogen carrier & detector gas

Glycol Standard

1=propylene glycaol ?
I=pthylene glycol 1
J=1.4-butanediol
4=1, B-pentanadiol
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Methanol Extract
of
"Aqua Dot"

Figure 13. 15m « 0.53mm = 1.2pum EC-Wax {Alitech),
tempearature programmed 50 - 180'C al 10°Cimin, with
Mitrogen carmer gas programmed at 6 =11, 2psi st O.4psimi
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