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ELECTRON CAPTURE DETECTOR SYSTEMS 
This is a continuation of application Ser. No.278,411 

filed Aug. 7, 1972, and now abandoned. . . . . . 
The present invention relates to electron capture de 

tector systems. . . . . . . . . . . . . . . . . . 
... An electron capture detector comprises, anionization 
chamber having spaced apart electrodes and a source 
of ionising radiation located within the chamber. Upon 
entry of a gas possessing no affinity for electrons into 10 
the chamber, recombination of positive ions and free 
electrons is unlikely to take place because of the high 
mobility of the free electrons. Thus by applying a po 
tential across the chamber all ions formed by the ionis 
ing radiation can be collected. When the gas contains 15 
a substance having an affinity for electrons negative ion 
formation occurs which is accompanied by an observed 
decrease in current. 
The presence of extraneous weakly absorbing sub 

tances in the gas flow through the detector can inter- 20 
fere with or prevent the correct functioning of the de 
tector and an object of the invention is to overcome 
this difficulty. 
According to the present invention an electron cap 

ture detector system comprises two electron capture 25 
detectors electrically insulated the one from the other 
and coupled together in series such that gas enters the 
first detector and then the second detector, means 
being provided for varying the potential applied across 
the electrodes of the first detector between zero and 30 
maximum values and means for detecting an output sig 
nal from the second detector. 
The invention will be described further, by way of ex 

ample, with reference to the accompanying diagram 
matic drawing of an electron capture detector system. 35 

In the drawing reference letters A and B denote two 
electron capture detectors coupled together such that 
gas entering A through an inlet passes through A and 
enters B before exhausting at an outlet from B. The de 
tectors A and B are electrically insulated the one from 
the other as denoted at C. Detector B is connected to 
an amplifier or other electronic system. The operation 
of detector B can be by a DC polarising potential, by 
pulses or by a frequency modulated procedure. 
Detector A is arranged to be polarised either with a 

high DC potential, for example 100 volts, which is suffi 
cient to remove all electrons present in an incoming 
gas, or with zero potential whereby the free electron 
concentration in the gas can be the maximum possible. 
If a strong electron absorber is present in the incoming 
gas no ionisation i.e. production of negative ions, will 
occur in detector A when a high potential is applied 
thereto and detector B will respond as if detector A was 
absent. However when detector A is at zero or a low 
potential then the reaction between the free electrons 
and the electron absorbing substance in the gas will re 
move electrons (and thus in effect the absorbing sub 
stance) from the gas. Detector B will in such a case in 
dicate an increased signal. 

strong electron absorbing substance. The system can 
thus be used in the identification of such substances. If 
the potential on detector A is switched regularly be 
tween zero and high potential, at for example one or 65 
more cycles per second, then the signal at the second 
detector B will be modulated by this switching cycle 
whenever a strong electron absorber is present in the 

3,892.968 
gas entering detector A. The drawing shows a 
arrangement of the two detectors and inclu 
chronous 
from detector. B. 

40 

45 

50 

The system can be used to distinguish a weak from a 60 

circuit 
- - - - a syn 

ous converter to rectify the alternating signal 
The system provides a number of a 

which the following are cited as examples. 
a number of advantages, of 

In the analysis by gas chromatography of low levels 
of strongly absorbing substances such as pesticides and 
atmospheric tracers, the presence of moderate concen 
trations of weakly absorbing substances can interfere 
with or even prevent analysis. The present system in 
corporating two detectors is not sensitive to weakly ab 
sorbing substances provided that the electron concen 
tration in the two detectors is not so far reduced by the 
presence of the weak absorber as to prevent the detec 
tion of the strong electron absorber. Subject to this 
condition the presence of weakly absorbing substances, 
such as oxygen, give no detectable or adverse effect. 
The synchronous production, amplification and rec 

tification of the signal results in an improvement in sta 
bility and a reduction in noise level. 
Alpha emitting radio-active sources, such as Am 241, 

give intense ionisation with only a small amount of ra 
dio-active material. However the resulting increase in 
noise level prevents the use of such sources in conven 
tional electron capture systems. This restriction is 
avoided by the present system. 

I claim: 
1. An electron capture detector system, for detecting 

the presence of an electron absorber in a gas sample, 
comprising in combination: 

first and second electron capture detectors electri 
cally insulated the one from the other, said first and 
second detectors being coupled together in series 
such that the gas sample flows through the first de 
tector and then through the second detector, said 
first detector including electrodes for receiving a 
potential, said second detector including means for 
producing an output signal, means periodically 
switching the potential applied across the elec 
trodes of the first detector between minimum and 
maximum values for modulating the output signal 
of the second detector in response to presence of 
an electron absorber in the gas sample, and means 
for detecting the output signal from the second de 
tector, said second detector including electrodes, 
said means for producing an output signal includ 
ing means applying a polarizing potential to said 
second detector electrodes, said output signal of 
said second detector being an alternating signal, 
said means for detecting the output signal including 
a synchronous converter for rectifying said alter 
nating signal from said second detector. 

2. An electron capture detector system, for detecting 
the presence of an electron absorber in a gas sample, 
comprising in combination: 

first and second electron capture detectors electri 
cally insulated the one from the other, said first and 
Second detectors being coupled together in series 
such that the gas sample flows through the first de 
tector and then through the second detector, said 
first detector including electrodes for receiving a 
potential, said second detector including means for 
producing an output signal, means periodically 
Switching the potential applied across the elec 
trodes of the first detector between minimum and 
maximum values for modulating the output signal 
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of the second detector in response to presence of tor electrodes for rectifying the alternating output 
an electron absorber in the gas sample, and means signal from the second detector. 
for detecting the output signal from the second de- 3. The system of claim 2 in which said minimum and 
tector, said periodically switching means compris- maximum values correspond, respectively, to a first po 
ing a low frequency generator and means coupling 5 tential wherein the free electron concentration in the 
same across the electrodes of said first detector, ionized gass le is maximized and to a second poten said means for detecting the output signal including pnized gas sample is e O poten tial wherein substantially all free electrons present in a synchronous converter coupled to said low fre- v - d. 0. 
quency generator, said second detector including the ionized gas sample are removed therefrom by said 
further electrodes, said synchronous converter 10 first detector electrodes. 
being coupled further to one of said second detec- :k k k sk 

15 

20 

25 

30 

35 

40 

45 

50 

55 

65 


