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Design of high precision photoionization detector
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Abstract: Aiming at the difficult technical problem that the current domestic photoionization detectors are not
able to be widely used due to its low accuracy and high cost, a method to separate the radio frequency UV lamp
driver module and the weak current detection module was proposed by the improved structure. Based on the
principle of photoionization and anti-electromagnetic interference, the detector mechanism and the method of
reducing noise were discussed in depth, and the demodulation circuit modules such as power module, UV lamp
driving module and weak current detection module were designed and developed. Special shell structure
was designed to reduce noise interference caused by high voltage alternating current to weak current detection
module while shielding external interference, so as to improve the measurement accuracy of the detector. A test

and calibration system for the overall detector was constructed. The theoretical and experimental results show that

Wim HER:2019-12-10;  1&iT HHB:2020-01-04
EEWH: HEKAARFREEHF RIS (51705475)
TEE B B (1995-), B, Wit-Az, 2 AFHHIHIRE T A HRAES S AL AR 7 T A F9T TAFE . Email: wj18434368097@163.com
BBIRAE R UL T (1984-), 53, YHI, A4 S0, 14, =20 TR IR EE T AR e % By T Ao T A .
Email: hongyingping@nuc.edu.cn

20190576-1



ISk A2

% 84

www.irla.cn

% 49 A

the detector has good linearity, good repeatability (1.8%), stable operation at room temperature, and can be

applied to the real environment. Meanwhile, the detector of this design has the advantages of small size, high

sensitivity and fast response. It provides a reliable solution for the ease of use and real-time measurement.

Key words: photoionization;
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Fig.1 Schematic view of PID sensing principle
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Fig.2 System hardware ciucuit diagram. (a) Weak current detection module and UV lamp drive module circuit diagram, (b) system block view of the

whole circuit
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Tab.1 Voltage of seven groups of repeated tests at different concentrations of isobutene

Concentrations of isobutene /ppm ~ V;/mV V,imV. V3 /mV  Vy/mV  Vs/mV  Vi/mV  V;/mV  Average value of voltage /mV
29.79 3214 305.2 333 300 309.3 303.1 3233 313.61
60.45 491 478.8 477 4823 486.9 493.5 486.5 485.14
142.11 1018.1 983.1 963 935.1 907.7 955.5 929 955.93
204.01 1205.1 1228.3 12428 1235.1 12567 1277.7 12325 1239.74
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Fig.5 Curve diagram and fitting diagram of the experimental output
voltage. (a) Curve diagram of the values measured for seven
times, (b) curve diagram of the average output point and the curve

diagram by linear fit
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Tab.2 Reversing experiment results of standard

isobutene measurement

Concentrations of Output Retrieving concentrations of
isobutene /ppm voltage /mV isobutene /ppm
29.79 308.3 28.76
60.45 493.0 62.97
142.11 927.7 143.50
204.01 1264 205.80
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Fig.6 Experimental results of repeatability. (a) Measurement curve of

repeatability, (b) concentration curve of reverse-acting gas
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