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The Application of Hydrophobic Thin Film to QCM Sensor
WU Yun-ying ., CHEN Tong-bin
(Department of Chemisty, Hanshan Normal University, Chaozhou 521041, China)
[ Abstract]

(QCM) sensors by means of microwave plasma chemical vapor deposition. The choice performance and sensibilisty for

The hydrophobic nano-film (trimethylmethoxysilane) was prepared on quartz crystal microbalance

test organic substance were studied. The results show that: modified QCM electrode surface selectively adsorbs organic
compounds to inhibit the absorption of water molecules. By controlling the film forming conditions, increased the film

surface area to increase the organic matter adsorption to enhance the sensitivity of detection for organic molecules. The

sensor can be used to detect of harmful organisms in high-humidity environment.
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Fig. 1 MPECVD apparatus
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Fig. 2 Evaluation system of QCM chemical sensors
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Tab.1 Thickness, roughness and

water contact angle of the samples
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Fig. 4 Frequencys hift of QCM sensors to formaldehyde
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Tab.2 Results frequency shift of formaldehyde

in various concentration solutions
FP g e
J(X10 " mols LY

PR ARk /He 27 238 250 274 318

W BfE S 98 J5 TR R AR AUE 20 min 4T
JUR A T 4 308 s A 3 A Ak B AE BRI &L HL 5258 rh )
5230 YW B/ BEE L A MR R OAF ., X U WL R i K PR
TMMOS JiE 5 W 55— i 0 B 2 4 38 W i =% AR 55 1Y
TE2F MR B . DL 25 3R R B, QCM & 3R 25 # Bl 4588 i /K
PEZR A B IS AT LLAE 5 1 B BT A I o PR R TG
HW] RN

R 7 AR S5 LAAE Rl g K P TMMOS/QCM
P A R 5 A AR R A K VR R SR 4 Rt B R
REE G RSl 35 vl = R S A N
2.4 #BEKY TMMOS f&/QCM 3t & f Al

o F B N Bz 45

% 1.2 Wy Iy PR s K % TMMOS/QCM
X4 A AT HLY o R R L3R 3. AR 2.2 T
Mréd —— 5K 7 TMMOS/QCM H # % 7K 43 1
JUF-ASRE 2 - i DA S 58 89 0 % AT LLIA RS2 A AL 14 i
2, R ULH R K TMMOS/QCM H, B X 7K ¥ 7
FEEZK M A HL Y R B3 K 53 F s, 52
BG 85 B30 BIR A HLor T AR RN [ L 285 A
WA AR ] 53 19 B B

RS2 1 200 s WS, 35 A THRA ST




N

R BEUKTEMEE QCM £ & i b

I B o 5 A BLA A b 7 i e B
# 3 BHKME TMMOS/QCM X1 4 #4411 I B2 b9 R & 1%

Biosensors[J]. Angew Chem Int Ed,2000,39(22):4004
—4032.

Tab.3 Chemical sensitivity of [2] Xiang C H, Xie QJ, HuJ M, et al. Studies on Electro-
a MWPCVD film to various organic substances chemical Copolymerization of Aniline with O-Phenylene-
I e JiE 1 5 AL, 2 diamine and Degradation of the Resultant Copolymers Via
AP AT /(mol +L-) JHz  /[Hz/(g-L-)] Electrochemical Quartz Crystal Microbalance and Scan-
N 30,03 0. 025 318 121 ning Electrochemical Microscope[]]. Synth Met, 2006,
WEE 32,04 0. 049 542 346 196607 53,
7B 16. 07 0. 034 636 106 [3] Snook G A, Chen G Z. The Measurement of Specific Ca-
F 53. 08 0.027 860 " pacitances of Conducting Polymers using the Quartz Crys-
e 92. 14 0.019 1114 637 tal Microbalance[ J]. ] Electroanal Chem,2008,612(1):
Eddk  77.10 0.016 1531 1243 10716
[4] Ding B, Li C R, Miyauchi Y, et al. Formation of Novel
2D Polymer Nanowebs Via Electrospinning[ J]. Nanotech-
3 zﬁi{l’-\' nology,2006,17:3685—3691.
[5] Ding B, Li CR, Fuyjita S. Layer-by-Layer Self-assembled
KA 5B CVD Jr kX QCM A% 8 4% i i) Tubular Films Containing Polyoxometalate on Electro-
FE AT CME R R IR AR R T — 2 R K e spun Nanofibers[J]. Colloids and Surfaces A: Physico-
W K 0 35 5 150°, VRB K M MR K T chem Eng-Aspects. 2006.284:257 — 262
QCM L B3 f b () L 2 T B B2 7 T QCM St AgLsy L6 TR5 - ik O 2 R 4 K T A LML bt 5 Tk
T4 225 A E R S R B4R 0 ML 2007,
VT [7] Wu Y, Sugimura H, Inoue Y, et al. Thin Films with
Nanotextures for Transparent and Ultra Water-repellent
Coatings Produced from Trimethlmethoxysilane by Mi-
[ 2 % x # ] crowave Plasma CVD[]]. Chem Vap Deposition,2002,8:
47—250.
[1] Janshoff A, GallaH J, Steinem C. Piezoelectric Mass-
Sensing Devices as Biosensors-An Alternative to Optical
(E#F 79 T
(2] 2, &M e, s v, R AL 2 82 [T ). 88 5 3R AR, JEEA[T]. W88 5 ¥k . 2005, 20(10) :46 —49.
2004,24(3) :1—4. [8] /i, PET MURHME B4 (1], MR RHE.2007.35(2)
(3] Bt A7 ge, 12 i, S 900 3% 10 b 2% 98 4 ) 1k i i i 28—33.
[J]. #9853, 2007,26(12) : 10— 13. (9] RYUHE. PE MEME 2 BEM i BF 5[], BAUAL T, 2009, 38
(4] FruKE VP9, 0 222, 45, S vy BB} 3R T H A 27 9 2 A (11):1629—1630.
JEFRAELT]. RIMHEA,2008.37(2) .13, [10] EHiis ARAE AGLLE 5. ABS BR80T 2 1
[5] o0, 500, BBEE (PA) TR R % w58 & & ST V% TAR R A2 4, 2009, 23(1):31—34.
T2WFsE[)]. Fmi4E AR 2009, 38(3):46—47. [11] Li Da-peng., Kate Goodwin, Yang Chen-lu. Electroless

(6] HAEA. AP, B, %, 20 R LT #R
F42,2005,19(9); 76—77.
(7] Z=fenk, T 3 B, X0 8 00, 2. b2 88 0 DR B L o 2% 0T 5%

Copper Deposition on Aluminum-seeded ABS Plastics[]].
J Mater Sci,2008,43(10):7121—7131.



