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Direct-Ink-Writing Printed Temperature/Humidity Sensor for
Monitoring Quality of Fresh
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Abstract; Aiming at the requirements of temperature and humidity monitoring of fresh food in transportation and storage
environment, as well as the shortcomings of traditional semiconductor sensors such as multi-sensitivity and poor
selectivity, a temperature/humidity sensor based on graphene and graphene oxide (GO) was designed, and the direct-
writing 3D printing technology was used to print it into shape. Performance studies and decoupling analysis of the sensor
under temperature/humidity changes was carried out. The experimental results show that graphene and GO are sensitive
to temperature and humidity and do not interfere with each other, and have good stability and repeatability, which can
realize real-time and accurate monitoring of temperature and humidity in transportation and storage environment, reduce
the probability of fresh spoilage, and ensure product quality.
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Figure 1 Printing procedure for

temperature/humidity sensor
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Figure 2 3D diagram of temperature/humidity sensor
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Figure 3  Performance curve of
temperature sensor
28—
g —s—8— g —a—~
2.6 -
—a—157C —e—40C
g —&—60 C —&h—380C
@ 24
3 o—0— g o —o—0—o
22 -
Ao A A A & A
Ak ——k—h— gy ——h——%
gLk
0 5 10 15 20 25 30
i [Al/min

A4 BEMERBERTHEMKLER
Figure 4  Stability test results of

temperature sensor
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Figure 5 Performance curve of humidity sensor
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Figure 6 Cycle test of humidity sensor
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Figure 7 Response of temperature/humidity

sensors to temperature stimuli
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Figure 8 Response of temperature/humidity

sensors to humidity stimuli
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Figure 9 24 h temperature/humidity

monitoring in container
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