
Oct. 13, 1970 A. C. SEIBEL HAL 3,533,858 
METHOD OF TREATING THERMAL CONDUCTIVITY DETECTOR‘ 

' FILAMENTS TO AVOID BASELINE DRIFT 

23 

Filed Nov. 2, 1967 

RECORDER 

\ 
24 

4 
/ ' v I 

RE - 5 
2 f 

ST R ICTOR] CARRIER 
RE _ SOURCE 

STRICTOR 

\5 FLOW 
CONTROLLER 

INVENTORSI 
THERON JOHNS 
ARTHUR C. SEIBEL 

7g, Kuz 
BY 

ATTORNEY 



United States Patent O 
1 

3,533,858 
METHOD OF TREATING THERMAL CONDUC 
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ABSTRACT OF THE DISCLOSURE 

Discloses a method for improving the baseline stability 
of chromatograph thermal conductivity detector ?la 
ments by reacting them with a volatile hydrocarbon con 
taining at least one atom per molecule of the group of 
chlorine and fluorine in sufficient quantities to remove 
baseline drift due to contamination. The method may 
be carried out by injecting the material to be reacted 
with the ?lament into a sample injection port in a chro 
matograph through the column and into the detector 
chamber. Normal operating temperatures, pressure, etc. 
may be employed. 

BACKGROUND OF THE INVENTION 

The materials most generally used in constructing gas 
chromatograph thermal conductivity detector ?laments, 
such as tungsten or a tungsten/rhenium alloy, are sub 
ject to oxidization at high temperatures. When a sample 
containing signi?cant quantities of air or oxygen is in 
jected into a gas chromatograph the air or oxygen peak 
may be followed by 'a permanent offset of the baseline 
on the recorder associated with the detector. This would 
indicate a permanent change in the resistance of the ?la 
ment or ?laments due to the formation of an oxide coat 
ing on the surface. Even highly oxidation resistant mate 
rials such as platinum or rhodium may exhibit this phe 
nomena although usually to a lesser degree. The phe 
nomena also exhibits itself by a continual drift in base 
line when a small leak in the system allows air to diffuse 
in and cause a continuous oxidation process to occur. 

Baseline offset has also been observed following the 
elution of chlorinated hydrocarbons when using tungsten 
or rhodium ?laments; and in the case of rhodium ?la 
ments operated at high ?lament temperature an offset 
may occur following the elution of a major hydrocarbon 
component such as N-decane. At high bridge powers the 
?laments are as much as 200° C. hotter than the wall of 
the detector. Actual ?lament temperatures run as high 
as 450° to 500° C. In the case of rhodium and platinum 
such temperatures are high enough to cause catalytic 
decomposition and deposition of carbonaceous materials 
on the ?lament thus changing its emissivity and/ or resist 
ance with a resulting shift in the detector baseline. 

SUMMARY OF THE INVENTION 

Accordingly, it is an object of the invention to provide 
a method for treating thermal conductivity ?laments to 
minimize or eliminate baseline drift. 

This and other objects are achieved by providing a 
method of treating a thermal conductivity detector ?la 
ment to overcome baseline drift due to ?lament con 
tamination comprising the steps of reacting a volatile 
hydrocarbon containing at least one atom per molecule 
of the group consisting of chlorine and ?uorine with the 
?lament in su?icient amount to effect baseline drift due 
to contamination and repeating the reaction if necessary 
until the baseline remains stable. 

In a more particular embodiment the above method 
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may be carried out in a chromatograph under normal 
operating conditions. 

In still another embodiment an 'oxidization step may be 
included with the possibility of forming a metallic oxy 
chloride on the ?lament. 
The novel features which are believed to be character 

istic of the invention are set forth with particularity in 
the appended claims. The invention and further objects 
and advantages thereof can best be understood by refer 
ence tov the following description and accompanying 
drawing. 

BRIEF DESCRIPTION OF THE DRAWING 

The drawing is a diagram, partly in block and partly 
schematic, of an experimental apparatus in which the 
method of the invention may be carried out. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Turning now to the drawing there is illustrated a source 
of carrier gas 1 which is directed through a ?ow con 
troller 2 and split in a T configuration 3 to go through 
two restrictors 4 and 5 and through columns 6 and 7 re 
spectively. The output of columns 6 and 7 ‘go through 
detector volumes 8 and 9 to the atmosphere through vents 
10 and 11 respectively. A sample inject port 12 is lo 
cated between the restrictor 4 and column 6 and a sample 
inject port ‘13 between the restrictor 5 and column 7. 
A wheatsone bridge detector arrangement is provided 

consisting of two ?xed resistors 14 and 15 connected in 
a bridge con?guration with thermal conductivity detector 
?laments 16 and 17. Filament 16v is in detector volume 8 
and ?lament -17 is in detector volume 9. The input to 
the bridge is a source of voltage 18 which is connected 
in series with a current meter 19 across the bridge at the 
interconnections of the elements 14 and 16 and the ele 
ments 15 and 17. A zeroing potentiometer 20 is con 
nected in series with two ?xed resistors 21 and 22 con 
nected to its extremities across the same bridge inter 
connections. The variable contact on the potentiometer 
20‘ is connected to the interconnection of the ?laments 
16 and 17 on the bridge which interconnection is also 
connected to one terminal of a variable attenuation po 
tentiometer 23 the other terminal of which is connected 
to the interconnection of resistors 14 and 15 and to an 
input terminal of the recorder 24. The variable contact 
on potentiometer 23 is connected to the other input ter 
minal of the recorder 24. 

Typically the columns 6 and 7 may be 3% SE 30 on 
chromasorb W six feet long, 14; inch OD. and approx 
imately .025 inch wall thickness. The ?ow rate through 
the columns may be 30 cc. per minute, the volumes 8 
and 9' may be approximately 1/2 cc., the resistors 14 and 
-15—l,000 ohms, precision resistors having low temper 
ature coefficients, the attenuator 23—1,000 ohms, the 
resistors 21 and 22—3,000 ohms, the potentiometer 20 a 
10,000 ohm l0 term potentiometer, and the carrier gas 
helium. The detector chambers are at atmospheric pres 
sure. 

SPECIFIC EXAMPLES 

Example 1 
Two tungsten ?laments of 200 turns of .001 inch 

diameter wire with a resistance of approximately 22.55 
ohms each at 22° C. were run with a recorder sensitivity 
of 5x with a voltage of source 18 of 22 volts and a 
current through meter 19 of 180 milliamps. This corre 
sponds to a bridge power of 3.9 watts. The current was 
adjusted to give a Dimbat-Porter~Stross sensitivity of ap 
proximately 1,000. This measure of sensivity is described 
in an article entitled “Apparatus Requirements for Quan 
titative Application of. Gas-Liquid Chromatography” pub 
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lished in Analytical Chemistry, vol. 28, pp. 290-297, 
1956. The temperature of the detector chambers 8 and ‘9 
was 250° C. The ?laments 16 and 17 were therefore 
approximately 450° C. (calculated). 

Using the two sides of the detector alternately as refer 
ence and sample sides, a 5 microliter air sample injected 
in sample port 12 gave 11/z% offset or 1.5 divisions on 
the 100 division recorder scale. A one microliter standard 
sample consisting of one microgram of N-Cls per micro 
liter of N-Cw was then injected in port 12 with no offset 
resulting. Three 5 microliter samples of methylene chlo 
ride were then injected into port 12. The ?rst time 2% 
turns of the potentiometer 20 were required to zero the 
recorder. The second time 1%: turn was required to zero 
and the third time 1/1 turn. Subsequently 5 microliters 
of air were injected ?ve times into port 12 with no re 
sulting offset. 
The bottom inlet 13 was also treated with 5 microliters 

of air sample and 1 microliter of standard sample similar 
to the top inlet. After this three 5 microliter samples of 
methylene chloride were injected into port 13. The ?rst 
time 3 turns of the potentiometer were required to zero. 
The second time 1/2 turn and the third time 14; turn. Sub 
sequently four injections of 5 microliters of air each 
were made into port 13 with no resulting offset and then 
one injection of 30 microliters of air was made into port 
13 with no resulting offset. 

Example 2 

Example 2 was run under the conditions above except 
that 200 turns of .0013 inch diameter ?laments having 
12.65 ohms resistance at 22° C. each, a voltage of 17.7 
volts and a current of 250 milliamps Were used for a 
bridge power of 4.4 watts. The same standard sample 
injected into the top inlet 12 gave a permanent two di 
vision upscale baseline offset after the C10 peak. Six 
repetitive 30 microliter air samples injected into port 12 
gave upscale baseline offsets of 1.1, .4, .4, .4, .4 and .3 
divisions each. Two 30 microliter 02 injections gave up 
scale offsets of 1 division each. This was then followed 
by an injection of standard sample and the C10 peak was 
followed by a 1.5 division upscale offset. 
A standard sample was then injected into the bottom 

inlet 13. The air peak was followed by a 4.5 division 
downscale offset and the C10 peak followed by a 3 division 
downscale offset (or 1.5 divisions higher than after the 
air peak) which slowly drifted up to the original base 
line. Two successive injections of standard sample 6 mm 
utes apart resulted in 4 division and 2 division downscale 
offsets respectively. A third injection of standard sample 
20 minutes later yielded 1.5 division offset. Repetitive 3O 
microliter air samples into port 13 gave upscale offsets 
of about 1 division average. A standard sample injected 
20 minutes after the last air sample gave a 4 division 
downscale offset after the air peak and an additional 1 
division offset after the C10 peak. The injection of a stand 
ard sample in the inlet 12 then yielded an upscale offset 
after the C10 peak of about .9 division. Repetitive in 
jections of 5 microliters of methylene chloride were then 
injected into the bottom inlet 13. The ?rst yielded a 
downscale offset which required 3 turns of the potentiome 
ter 20 to rezero. Subsequent injections gave upscale off 
sets of 26, 17, 7 and 5 divisions. When the standard 
sample was then injected in inlet 13 no baseline offset 
was observed indicating that the methylene chloride had 
cleaned or conditioned the ?lament. The above procedure 
was repeated in the top inlet with substantially the same 
results. 

Five successive 30 microliters air injections showed no 
baseline offset after the methylene chloride treatment. To 
test whether a large sample would uncondition the ?la 
ments, a 5 microliter sample of N~decane was injected 
with no resulting baseline offset. This was followed by 
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4 
a. 1 microliter injection of standard sample, again with 
no baseline offset. The detector compartment temperature 
was then reduced to 150° C. and the current increased 
to 275 milliamps at 17.7 volts (4.9 watts). The standard 
sample was then injected with no resulting baseline off— 
set and four 30 microliter air samples were injected with 
no offset. 

Almost any volatile chlorine containing hydrocarbon 
such as carbontetrachloride, chloroform and ethylene tri 
chloride should also yield approximately the same results. 
Fluorine containing compounds such as Freon should also 
be effective. Other suggested ?lament materials are 
tungsten/rhenium or platinum. The ?lament temperatures 
which have been employed in other tests have ranged 
from approximately 330° C. up to 450° or 500° C., both 
for tungsten and rhodium. These have been employed 
since they are approximately as low as we normally oper 
ate the detectors up to a temperature which is close to 
the point where the ?lament might become brittle. The 
carrier employed was always helium, however, other inert 
carriers should function similarly. 

Filaments treated as above have been tested after treat 
ment for several months and showed no degradation 
of baseline stability. This could conceivably be limited 
to running the same type of samples such as organics. 
Rhodium ?laments treated with only three 1 microliter 
samples of methylene chloride were stable for a time but 
did not remain so indefinitely. 
The reaction may create a layer of ?lm of metal chlo 

ride on ?laments but since the ?laments were often 
oxidized prior to reaction with the methylene chloride it 
is also possible that the end product is a metal oxychlo 
ride. A metal chloride ?lm may be functioning to kill 
the catalytic character of the ?lament and thus reduce 
carbonation as well as to resist oxygen penetration and 
resulting oxidation. Some metal oxides are also catalytic 
whereas the chlorides are not. 

Since the principles of the invention have now been 
made clear, modi?cations which are particularly adapted 
for speci?c situations without departing from those prin 
ciples will be apparent to those skilled in the art. The 
appended claims are intended to cover such modi?cations 
as well as the subject matter described and to‘ only be 
limited by the true spirit of the invention. 
What is claimed is: 
1. A method of treating a thermal conductivity de 

tector ?lament formed of at least one of the metals from 
the group consisting of tungsten, rhodium, platinum and 
tungsten-rhenium alloy to overcome baseline drift due 
to ?lament contamination comprising the steps of: 

reacting a volatile hydrocarbon containing at least one 
atom or molecule of the group consisting of chlorine 
and fluorine with the ?lament raised to a tempera 
ture of at least 330“ C. in sufficient amount to remove 
oxidation from the surface of said ?lament and con 
dition said surface to prevent further oxidation 
thereby to reduce baseline drift due to contamination, 

repeating the reaction if necessary until the baseline 
remains stable. 

2. The method of claim 1 in which the ?lament is 
partially oxidized prior to reacting it with the volatile 
hydrocarbon thereby forming a metal oxychloride or oxy 
?uoride metal coating on said ?lament. 

3. The method of claim 1 in which the hydrocarbon is 
methylene chloride. 

4. The method of claim 1 in which the ?lament is 
reacted at temperatures from 330-500" C. in a detector 
chamber. 

5. The method of claim 4 in which the volatile hydro 
carbon is introduced into the detector chamber through 
a regular sampling means of an associated chromato 
graph column and through the column. 

6. The method of claim 5 in which the ?lament is 
partially oxidized by the introduction of a sample con~ 
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taining oxygen prior to reacting it with the volatile hydro 
carbon. 

7. The method of claim 6 in which the normal operat 
ing conditions include the use of a helium carrier and 
atmospheric pressure. 

8. The method of claim 7 in which the ?lament is 
rhodium, the detector chamber volume containing the 
?lament is approximately 1/2 cc., the ?ow rate is approxi 
mately 30 cc./min. and at least three/one microliter 
amounts of methylene chloride are reacted. 

9. The method of claim 8 in which the ?lament is 
partially oxidized by the introduction of a sample con 
taining oxygen prior to reacting it with the methylene 
chloride. 
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