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In 1974 Hall pubhsned a description of a selective m;croelectmlytxc conduc-
tivity detector with a sensitivity of 20 to 50 times that of the Coulson detector?,
introduced in 1565. The Hall detecto; is now’ being produced commercially, instead
of the Coulson detector, by Tracor (Austin, Texas, U.S.A.). It operates on the same
basic principles as the Coulson detector and is consrdered a refinement over the Coul—
son detector.

The commercral detector must: be mounted as 2 sepa.}:ate umt extemal to the
chromatograph via heated transfer tubing. The transfer tubing is connected dn-ectly
‘to the quariz reaction tube, therefore; allowmg alt the column effluent to pass through
the reaction tube. Hall® reported the use of a 0.3-1.0'mm I.D. quartz reaction tube
which allowzd this direct connection without apparent contamination to the reaction
tube The eﬁ'ects of operating in this. cenﬁguratxon are descnbed in thls paper.

._.XPERI MENTAL

Reagents : A

The compound for this study lmdane was selected because zts chromatography
and d..tectxon in chloride-specific detéctors are ‘well documented in the literature. A
.series of lindane solutions at a concentration’ of i ,ug[ml were prepared.. The. different
- solvents used were n-hexane, pentane, petroleum ether, 22 étnmethy}pentane

_ toluene, cyclohexane, acetone, ethyl acetate, and ‘benzene. Lmdane {purity 99.9%)
was obtained from Perrine Primate Lab. (Perrine, Fla., U.S.A. .);-and the pestzcxde
_crade solvents ‘were obtained from Mallinckrodt. Chemlca.l Works’ (St. Loms, Mo o
U. S A ) and Burd1ck and Jackson Labs. (Muskecon Mlch., U.S A.) SR .

Expﬂrzmezztal condztzons o ‘ : g RN

A Tracor MT-220 gas: chroma..ooraph equmped wzth a. Hall conductmty
_ detector asshown mFlg- 1, was operated in the reductive mode. The chromatograms
- were recorded wlth a W&etron.cs M‘r-zz stnp chart reco:der. The fo!lowmg m.stru-
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Fig. 2; Valve Eldck; -

: mentai operahng condmons were used initially in , this studv a6 ft. x 4 mm I D.
glass column packed with 3.0% OV:17/3.9% 0OV-210 on '80-100 mesh Gas-Chrom Q

365

toperated at 225°; helium carr'er flow-rate, 60 mi/min; hydrogen reactant gas flow-

rate, 7 ml/m"n cell hquxd ﬂow—rate, 1 ml/mm, yroiysxs fumace temperature, 900°;



: mlec. transfer hne temperature 250° 'E“hé""cbﬁ‘dtictii*’ :
o Lemperature. AR L
' To ehmmate sclvent e&'ects the strip heater and héater block for:the samp!e ns f;

let of the Hall were removed and discarded. A valve block, as shown inFig.2, and a

 single: transfer ‘tipe were mstalled ‘between the gas—fzqmd' chfomatograpmc (GLG)

; »t*fﬁuent and: tﬁ., pymlysls oven. The 1-in. adaptei: was replaced with a f;e-in. low dead -

. ".lnlume union: A Nupro ﬁne mefenng valve was- added to c;mtrni make-un gas ﬁnw_ 8

oL - After mstailatlon of the hxgh-temperature vent valve {vaive biock temperature :
< 240°), helium make—up g&s was added at a ﬁow of 60 ml;mm The vaive vent timc B
VwaSISmm S o )

: 'RESULTS AND DISCUSSION .

. The basxc Hall conducxtzwty detect»:n'1 (Fxg I) conststs of a- heated tran..fer"
- 'Vﬂme, pyrolysis furnace, quartz react:on tuae and PTF" transfet: line to conducthty

TABLET
TIME REQU!RED TO RETURN TO ORIGINAL EASELINE BEFORE VENT VALVE
Salvent - - Solvent taz!u'.g nme { miin) ) . ' :
‘ 59, original base[me : % arzgmzzl ba.s‘e!me
 Peatane. 2 N a4
2,4-Tnmetnylpentane 5 S i6 .
Petroleum ether” 3 . B 6.
" Hexane w3 o : -5
.Cyclohexane - . 14 . i 40
Toluene . . -10 , © 20
_ Acstone” . = - 12 ; 42
- Ethyl acetate . 54 . >360.

" Detector contaminated beyond use.
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- cel "{he hydrogen. combustxon gas- s mzxed mth. the hehum camer in front of ther
pymiysxs furnace. This’ conﬁguratzon aiiows the coiumn effiuent to continually enter
- the’ pyro}.ysrs fumace. Usmg the detector under these condztlons, many solvents were
foumi to elute from the guartz reaction tube stowly, maskmg eatly eIutmc compounds
or redticmg the efﬁcxency of pylolysss as seen in Tabie I '
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Fig_4 Gas ch:ematogra.ms of H ng of lmdane m ethyl acetate A, Before mszallatxon of the vent
. —valve. BA_AﬁermstaHaUOncEtheventvaive., .
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After mstailatxon of the vent vaive {Fig. 3} the-, Emdane- so!utzons were rem- -
Jected '-1g 4 shows that the chtomafeg:raphxc solvent mterferences were ehmmaf:edj
by venting the solvents. away from the detector. “The: tn:nes teqr.m:ed fot return to. the .
original baseline’ (Table b were szgmﬁcant}y reduced.. Aﬁ the soivents-‘ mvest:gated_
retumed to within 5% of the original. basehne in less’ than 0.0l min and to within 1Y}
“of the original baseline in Iéss than 1.0 min. In addition to eliminating solvest tailing -
-and peak masking, “down—tune was reduced tremendously by elumnatma carbon-
~aceous deposits in the pyrolysis tube. This also unptoved the reproduczbzhty of re-
- peatéd injections and improved the szgna!—to-nmsp ratio. Increased reproducibility -
‘was evidenced by eliminating decreases in response. wuh repnated mjectlons down the )
pyrolysxs tube without the valve. , S s L
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