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(57) ABSTRACT 

The present invention relates to a method at detection of 
presence of hydrogen gas and measurement of content of 
hydrogen gas. The detection is performed by means of a 
hydrogen gas Sensitive Semiconductor Sensor, whose output 
Signal is used for determination of the content of hydrogen 
gas in the gas Sample. The Semiconductor Sensor is exposed 
to the gas Sample during a detection interval, which is 
preceded by a time interval during which the Semiconductor 
Sensor is exposed to a Surrounding gas atmosphere. The 
invention is characterized in that the gas atmosphere con 
tains a negligible amount of oxygen and carbon monoxide 
compared to the gas Sample and that the time interval is 
many times longer than the detection interval. 
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METHODAT DETECTION OF PRESENCE OF 
HYDROGEN GAS AND MEASUREMENT OF 

CONTENT OF HYDROGEN GAS 

BACKGROUND OF THE INVENTION 

0001. The present invention relates to a method accord 
ing to the preamble of claim 1. 
0002 There are a large number of different methods, 
which can be used at detection of presence of gases and 
measurement of gas concentrations. A common factor for 
these methods is that they generate a value as a measure of 
the presence or concentration of a gas. At applications when 
the detection and measurement will be performed continu 
ously or at a number of Successive occasions, it is preferred 
to use a device, a So-called Sensor, which transforms the gas 
concentration into an electric Signal. 
0003. The sensors known today include all types of 
Sensors from complex technical Systems, like for example 
mass spectrometers and gas chomatographs, to Small and 
relatively simple Sensors, like for example Sensors measur 
ing the thermal conductivity of a gas. Most of these Sensors 
measure physical or chemical properties of the atoms or 
molecules of a gas. 
0004 Another type of sensor, which instead measures the 
presence of molecules of a gas is described in SE-7411342 
4. This Sensor, which is a Semiconductor Sensor, exhibits 
advantages, Such as very high Sensitivity to and Selectivity 
for hydrogen gas, moderate energy consumption, Small size 
and possibility for rational manufacturing. The term "semi 
conductor sensor refers herein to the type of sensor 
described in SE-7411342-4 but includes also other structures 
of catalytic metals and Semiconductors working along the 
principles described below. 
0005 The semiconductor sensor comprises a catalytic 
metal layer, which captures hydrogen molecules and decom 
poses these molecules into hydrogen atoms, which diffuse 
through the metal layer and give rise to an electric Signal in 
the Semiconductor Structure. The amount of hydrogen atoms 
within the metal and the amount of hydrogen gas in the 
Surroundings of the metal, equilibrate after a certain time. 
Thus, the output signal from the Semiconductor Sensor is 
dependent of the hydrogen gas concentration in its Surround 
ings. The output Signal is also depending on the relationship 
between the content of oxygen gas and hydrogen gas in the 
surroundings, which will be described below. 
0006 AS previously known, the semiconductor sensor 
provides greater Signals for hydrogen gas when the mea 
Surements are performed in an environment free of oxygen 
compared to measurements in an environment containing 
oxygen. Oxygen in the Surroundings of the Semiconductor 
Sensor influences the measurements by producing an 
adsorbed oxygen layer on the metal Surface of the Semicon 
ductor Sensor. The higher the concentration of oxygen gas in 
the Surroundings of the Semiconductor Sensor, the greater the 
number of molecules and atoms of oxygen adsorbed on the 
metal Surface. This implies, that the number of Sites, which 
molecules of hydrogen gas can be adsorbed to, is being 
reduced concurrently with the number of molecules and 
atoms of oxygen being increased on the metal Surface. 
Furthermore, oxygen reacts with hydrogen adsorbed to the 
metal Surface under production of water and hydrogen is 
thereby removed from the metal surface without having 
influenced the output signal. 
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0007 Most gas samples subject to analysis regarding 
hydrogen, contains air and/or oxygen and as it is relatively 
difficult and complicated to purify gas Samples from oxygen 
in an effective and reproducible way, there has been no 
practical way to take full advantage of the Sensitivity of 
Semiconductor Sensors. Purification of gas Samples from 
oxygen also results in that the total analysis time will be 
considerable lengthened, as this requires an extra Step of 
Sample preparation. 
0008 Consequently, oxygen is counteracting the sensi 
tivity of the Semiconductor Sensor for hydrogen gas and 
influences both the equilibrium signal, ie the output Signal 
when equilibrium between the amount of hydrogen gas in 
the Surroundings and hydrogen within the metal is obtained 
and the time derivative of the output Signal, ie the rate with 
which the output Signal increases at increased hydrogen gas 
concentration. When interpreting the output signal of the 
Semiconductor Sensor, it is previously known to, either use 
the equilibrium Signal or the time derivative of the output 
Signal. 

0009. The aforementioned interactions between oxygen 
and a Semiconductor Sensor are also valid for carbon mon 
oxide, which also is present in many gas Samples. 

SUMMARY OF THE INVENTION 

0010. The object of the present invention is to provide an 
increased Sensitivity for hydrogen gas of the Semiconductor 
Sensor. This is achieved according to the method of the 
invention by means of the measurements indicated in the 
characterizing par of claim 1. 

BRIEF DESCRIPTION Of THE DRAWING 

0011. In the following the invention will be explained in 
more detail by means of an example of an embodiment of 
the present invention and with reference to the accompany 
ing drawing. 

0012 FIG. 1 illustrates a sensor system for detection and 
measurement of content of hydrogen gas in a gas Sample. 
0013 In the drawing designation 1 indicates a semicon 
ductor Sensor, to which a measuring instrument 2 is con 
nected. A controller unit 3 controls valve 4, which is 
connected to the Semiconductor Sensor 1 and which has an 
inlet 5 for a gas Sample and an inlet 6 for another gas. 

DESCRIPTION OF THE INVENTION 

0014. At detection and measurement of the content of 
hydrogen gas in a gas Sample, the Semiconductor Sensor 1 is 
exposed to a gas Sample during a certain detection period. AS 
previously described, the catalytic metal layer of the Semi 
conductor Sensor 1 decomposes molecules of hydrogen into 
atoms of hydrogen, which diffuse through the metal layer 
and generate an electric Signal in the Semiconductor Sensor 
1. The electric Signal is measured by the measuring instru 
ment 2. 

0.015 The valve 4 and the two inlets 5 and 6 are accord 
ing to the present invention arranged in the Sensing System 
in order to make it possible to Supply different gases to the 
Semiconductor Sensor 1. The Supply of gas to the Semicon 
ductor sensor 1 is controlled by the controller unit 3, which 
controls the position of the valve 4, So that gas may pass 
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from either of the inlets 5 or 6 through the valve 4 to the 
Semiconductor Sensor 1. During the detection period the gas 
Sample is Supplied through inlet 5 to the Semiconductor 
Sensor 1. 

0016. According to the present invention there is a pre 
conditioning period before each detection period. The length 
of the detection period is preferably between 0.01 s and 10 
S and the length of the preconditioning period is between 1 
S and 1 h and the preconditioning and detection periods may 
be repeated at regular intervals. The Semiconductor Sensor 1 
is during the preconditioning period kept in an environment 
free of oxygen and carbon monoxide. Then the controller 
unit 3 controls the valve 4, So that a gas free of oxygen and 
carbon monoxide, preferably nitrogen, may pass from inlet 
6 through the valve 4 to the semiconductor sensor 1. The 
exposure of a gas free of oxygen and carbon monoxide aims 
to remove oxygen and carbon monoxide molecules, which 
may be adsorbed to the metal Surface of the Semiconductor 
Sensor 1 and thereby influence the output signal. In order to 
obtain as high Sensitivity as possible the preconditioning 
period should be So long that a State of equilibrium between 
the amount of oxygen and carbon monoxide molecules 
adsorbed on the metal Surface of the Semiconductor Sensor 
1 and those present in the Surroundings of the Semiconductor 
Sensor 1 is obtained, i e Such that the metal Surface is 
obtained essentially free of oxygen and carbon monoxide. 
The highest Sensitivity is achieved when the preconditioning 
period is much longer than the detection period, ie when the 
relationship preconditioning period/detection period is high. 
Furthermore the Semiconductor Sensor is kept in an envi 
ronment free of oxygen and carbon monoxide before the first 
measurement. 

0.017. When the surface layer of the semiconductor sen 
Sor 1 is essentially free of oxygen and carbon monoxide, the 
measurements may be performed on a gas Sample including 
carbon monoxide and/or oxygen, because the detection 
period is So short that the measurement is terminated before 
oxygen and carbon monoxide are able to influence the 
Sensitivity of the Sensor. 
0.018 Consequently, the measurement is performed 
according to the present invention after the exposure of the 
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Semiconductor Sensor 1 to the gas free of oxygen and carbon 
monoxide during a detection period. The content of hydro 
gen gas in the gas Sample is determined in the present 
invention in an actually known way by using the maximum 
rate by which the output signal from the Semiconductor 
Sensor 1 increases, ie the maximum of the time derivative 
of the output Signal. 

0019. It is apparent for anyone skilled in the art that 
the present invention is not restricted to the above 
described embodiment. For example, argon or 
helium may be used as the inert gas instead of 
nitrogen. 

1. Method at detection of hydrogen gas and measurement 
of content of hydrogen gas in a gas Sample by means of a 
hydrogen gas Sensitive Semiconductor Sensor, whose output 
Signal is used for determination of the content of hydrogen 
gas in the gas Sample, at which the detection is performed by 
exposing the Semiconductor Sensor to the gas Sample during 
a detection period, which is preceded by a preconditioning 
period during which the Semiconductor Sensor is exposed to 
a Surrounding gas atmosphere, characterized in, that the gas 
atmosphere contains negligibles amount of oxygen and 
carbon monoxide compared to the gas Sample and that the 
highest Sensitivity of the Semiconductor Sensor is achieved 
when the preconditioning period is considerably longer than 
the detection period. 

2. Method according to claim 1, characterized in, that the 
length of the detection period is between 0.01 s and 10 s. 

3. Method according to claim 1 or 2, characterized in, that 
the length of the preconditioning period is between 1 S and 
1 h. 

4. Method according to any of the preceding claims for 
measurement of the content of hydrogen gas in the gas 
Sample, characterized in, that the maximum value of the 
time derivative of the output signal is used for determination 
of the content of hydrogen gas in the gas Sample. 

5. Method according to any of the preceding claims, 
characterized in, that the gas atmosphere consists of an inert 
gas, preferably nitrogen. 


