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Influential factors of piezoelectric quartz crystal sensor in liquid phase
ZHANG Bo, FU Werling, JIANG Tian-lun, CHEN Ming, YU Fan, CHEN Xiao-bing (Department of Clinical Laboratories, Southwest Hospital, Third Military
Medical University, Chongging 400038, China)

Abstract: Objective To investigate the influential factors in the detemination with piezoelectric quartz ciystal sensor in liquid phase. Meth-
ods A quartz crystal microarray (2X 5), 10 MHz quartz AT-cut with gold coated electrodes was made. Frequency changes were evaluated in glyc-
ewl PBS (0. 15 mol /1, pH 7. 0) at different viscosities and densities, NaCl at varied concentrations phosphate solution (0. 067 mol/L) at differing
pH values PBS buffer (0. 15 mol /L, pH 7. 0) at varying volumes respectively. And, the effects of repeatedly impacting and adding solution on the fre-
quency of the crystal were estimated. Results The oscillation frequency was decreased in accordance with the increase of viscosity, density, ion con-
centration and pH value. The data showed that the volume of PBS repeatedly impacting and adding solution had no influence on the frequency.
Conclusion The characteristics of the contacting solution such as viscosity, density, concentration of ion and pH value matkedly interfere the oscil-
lation frequency of quarz ciystal markedly. Attention should be paid on these factors in biological determination.
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Tab 1 Oscilation frequency of quartz crystal in different volumes ,
of PBS buffer (f—9.99X10° Hz)
Cuystal number 50D 60(*D 70D 80D 90D 100D 120D ’
b
1 4125 4116 4127 4 121 4127 4130 4 119 , 0. 25 mol /L,
2 384 3861 3 865 3 84 3 850 3852 3 859
3 2781 2778 2773 2 790 2 787 2 776 2777 ‘
4 3118 3107 3124 3 111 3 105 3127 314 ’
5 2578 2563 2579 2584 256 259 2574 ’ ’
6 1998 1987 2 011 2 007 1 990 2 013 1 986 °
7 6647 6658 6 654 6 634 6 639 6 660 6 653 ’
8 5528 5510 5 531 5538 5 530 5515 5534
9 7098 7079 7091 7109 7111 7087 704 ’ ’
10 3587 3574 35609 3594 3604 3514 359 5 ’ Kanazawa
*, P> 0. 05 represent no significantly difference between every groups ° ’
b
2 (f—9.9915X 10° Hz) , 50% R
Tab 2 Effects of impact and repeated addition of sample on the Oscillation .
frequency of quartz crystal response(f—9. 9915< 10° Hz) , 50%
Fadors 1 2 3 4 5 6 7 8 9 xts
Impact 31 28 16 18 35 29 22 32 12 24.78+8 54 °
Mdltimof 3 8 19 9 1 3 W 15 13 18.5629.9% 0 pH pH 4.50-8.79
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