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Development of a QCM sensor for greenhouse gases and study of compensating
method for temperature and humidity
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Temperature and humidity characteristics of a QCM coated with acrylonitrile
styrene copolymer (AS) were studied as a CO2 sensor. Consequently, the following results were
obtained. 1) A frequency shift of the QCM is in proportion to CO2 concentration under the condition
of constant temperature. 2) The sensitivity for CO2 concentration decreases in a linear fashion with

a rise in temperature. 3) The frequency shift increases in a parabolic fashion and the sensitivity
for humidity increases in a linear fashion with a rise in humidity under the condition of constant
temperature. 4) The sensitivity for absolute humidity decreases in a parabolic fashion with a rise
in temperature under the condition of constant absolute humidity.
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Fig.1. Quartz resonator used in CO, sensor
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Fig.2 Chemical structure of PEL, PAA and AS

MU ALE (—CN) 2FT 577 Va=Kr) L
AF L2 (AS) O 3 FEfA%E Z N Z Kb IRE)

WERT L, 26D CO, KA & 1 B K 2
HI7E L7z, Fig. 2 |\Z PEI, PAA, AS O
&9, CO, B 13 PET & AS N [RIFRE T PAA
ILZN 6O 1/10 FEEE, B AEEE 1L PAA & AS
NRFEE T, PEI ZZNLOHEETH -T2,
INHORERNG, 3 FIAD 20 TiE CO, ik
JEE 73 i i) K & < W R SRS 28 PR /) S
AS 7 CO, FHBUSIE X LTl LIl L, AS
Z QCM ITEMi LT CO, B AERL L 7=,

S X MEN 2 < FHEANCIE T T WD
B AR RE ST, CO, & OFAAEH A —
HIEFOS D X 9 e b5 g Tk e < RER
Ty T IV — AN K DWW E & B 2
LD, Tl Ny, AR EIZ®RTZ LI
£V CO, % AS OEGITHiEE (7 ) —=r
T) SEHZENAREEEZLND,

(4) CO, &> H QCM DR

S (BW) ZAEAH L 7= /KM A Fig. 3 (1R

9, Fig. 1 TR LT KERZ R —& 054
L, Fig. 3 DI EZ~ A% 77 —7T
BoTAEY ya—4 (777 4 7% CT-300A
I iy L, 7 b7k Kue>77 > (THF)
T 5%~ 10%| B S B 72 AS & K S o Fr i
(23 T L C 2000 rpm Claliis X8, RN G &
EAf U=, WRRIMERIC AS & (&R L7223V D,
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copolymer in the area enclosed with dotted line
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Fig.4 Chamber in which QCMs are mounted
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Fig. 6 Variations of frequency shift Af'and
temperature ¢ with time at 20°C
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Fig. 7 Relationships between CO, concentration
Ccoprand frequency shift Af, at 20°C
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(b) Relationships between Sy;and ¢ in the case of H=5.0 gm’
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(¢) Relationships between Sy, and ¢ in the case of H=7.5 g m™
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(d) Relationships between Sy, and ¢in the case of H=10.0 g m’®

Fig. 14 Relationships between sensitivity Sy for
absolute humidity A and temperature ¢
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