
Hydrogen Detection Using Sensor
August Bizirangu*

Department of Electrical Engineering, Carnegie Mellon University, Kigali, Rwanda

Introduction
To satisfy the needs of future hydrogen economy, there are

different kinds of hydrogen (H2) sensors, which utilize various
systems (e.g., opposition based, optical based, impetus based,
electrochemical based, flimsy and thick film based, chemo chromic
based, Schottky based, MEMS-based, and surface acoustic wave
(SAW) based) to distinguish H2 gas. Among these sensors, the SAW
sensor has benefits that take into consideration distant remote
activity and a high potential in aloof sensors.

Among different detecting materials and respectable metal
impetuses for H2 sensors, palladium (Pd) nanoparticles (NPs) are
notable and famous for H2 detecting identifiers because of their high
affectability, great selectivity, and capacity to work at room
temperature. Moreover, Pd NPs grow their volume to a couple of
percent during H2 ingestion/desorption, which can undoubtedly
cause non-structural soundness in sensors. To relieve these issues,
as of late, graphene has been appeared to have incredible properties
as an expected material to help Pd NP impetus or structure Pd-
graphene (Pd-Gr) nanocomposites and has shown alluring outcomes
for H2 detecting regarding high affectability and strength.

Experimental Section
Great polycrystalline piezoelectric (002) - arranged AlN slender

movies, 2 µm thick (), were kept on (100) - Si wafers by a beat
receptive magnetron faltering framework. The two-port SAW
postpone lines dependent on IDT/AlN/Si were built utilizing ordinary
photolithography and take off measure. Gold (Au) with thickness of
100 nm arranged by RF faltering was utilized for IDT. We utilized IDTs
of 50 finger sets with an anode period () of 10 µm. The IDT-IDT hole
was 5 mm. The frequency () was 40 µm.

Graphene oxide (GO) was set up from extra unadulterated
graphite powder (Merck, 99.99%) as per Hummers technique. Pd-Gr
nanocomposites were blended by a basic, one-venture measure
utilizing 25 mL of a GO fluid arrangement (with fixed grouping of 1
mg/mL) and 25 mL of DI water containing 0.25 mg/mL centralizations
of palladium chloride (PdCl2, Aldrich, 99%). In the first place, 25 mL
of the GO arrangement was blended in with 25 ml PdCl2, trailed by
adding 500 μL hydrazine monohydrate (N2H4·H2O, Aldrich, 65 wt.%)
as a decrease specialist with thorough mixing. The subsequent 50

mL stable suspension, which was dark, was utilized to create SAW
sensors. To sum things up, Pd-Gr composites were saved on an
AlN/Si substrate on the chose territory through a cover via artificially
glamorizes splashing from 2 mL over the suspension. The AlN/Si
substrate was warmed on a hot plate at 200°C during splashing.

Hydrogen gas detecting qualities of the SAW sensor were tried for
different hydrogen focuses at room temperature (25°C) and relative
stickiness (RH) level of 30%. The attributes of the two-port SAW
sensor were estimated with an Agilent 8802A Network Analyzer. The
recurrence move of the SAW sensor was recorded by a recurrence
counter (Agilent 53181A) associated with a PC through a General-
Purpose Interface Bus (GPIB) card. An electronic mass stream
regulator framework was utilized to differ the centralization of H2 in
engineered air (0.25%, 0.5%, 0.75%, and 1%). The gas blend was
conveyed to the chamber at a steady stream pace of 50 sccm
(standard cubic centimeters each moment). The gas openness time
was fixed for each beat of H2 gas and the cell was cleansed with
manufactured air between each heartbeat to permit the outside of the
sensor to recuperate to air conditions. The glasslike attributes of the
Pd-Gr composite on the AlN/Si structure were explored utilizing X-
beam diffraction (XRD) with CuKα radiation (1.54178 å). The
surfaces of the meager movies were described utilizing a JEOL
model 7600F field outflow examining electron magnifying lens (FE-
SEM).

Conclusion
The SAW H2 sensor has higher affectability and quick reaction in

light of the going with impact of the graphene/AlN interface. Likewise,
graphene has a planar 2D gem structure and has explicit affectability
with electric field going with the proliferating SAW inside the AlN
meager film. The SAW hydrogen sensor moved to a most extreme at
30 kHz in a 1% hydrogen fixation and showed a direct reaction in the
scope of 0.25 to 1% hydrogen at room temperature. The SAW sensor
has quick reaction/recuperation season of 1/9 seconds with 1% H2 at
room temperature. Furthermore, the sensor has great repeatability in
both H2 cycle testing and diverse reaction to different H2 focuses.
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