% 44 %% 5 T RRFFR Vol. 44 No. 5
2021 4 5 A Journal of Chongqing University May 2021

doi:10.11835/j.issn.1000-582X.2020.216

P BAR T 53 KT 904 2l B G ot By s Jy Tk

AEAALEAN A R, EEE
(RZXF HEMNZXEARAAMNEBZEREL LR T, X Z 300072)

B MR R FROT T AR A A R B R AL G R SN R R A2 Ak A AR S T AR R R IR B AT,
AARBAEERDKR BZPEFFM, FLH LR FTRRSEMNAKA B RGZR, AR T —
HAMARERITIRAH A ARBBE ik, MET ARKEREL T AR L AMELIERBRE TG
BEAEAL A T HF A B KT B A, KT RAT TR B Ao B AR AR R R A XM
BT MFREH R% T RAMBRTHOMNERAE T RETABBRER, @dHALTRBIET
FEBRGTAAE, FBELARTFREKMNRALERATT MK, THLEREHRITERES DT
0.15%0,50 min RN A& EZ% )T 0.06%,

KGR L A PR R RT s R IR B o ik AR R A E P ERAE ) 5 A R T Ok SR AL

hE S THS32 XEkPRERD A X EHES:1000-582X(2021)05-87-08

Drive and light intensity stabilization method of
hot cathode low-pressure mercury lamp
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Abstract: Hot cathode low-pressure mercury lamp can be used as the light source for cold atomic absorption
mercury detector, but the light intensity has problems of large fluctuation and serious drift when the lamp
is driven by the conventional electronic ballast. This condition cannot meet the low detection limit
requirement. Therefore, a lamp drive and light intensity stabilization method is proposed in this paper. To
realize warm-up start and maintain normal illumination of lamp, a self-excited current-fed push-pull
resonant inverter was constructed, and the parameters were designed according to the equivalent circuit
model. To improve the light intensity stability, a closed-loop control system with light intensity feedback
mode was established, and the frequency domain of the system was analyzed and optimized. The feasibility
of circuit was verified by simulation. The stability of light intensity was tested by a cold atomic absorption
mercury detector. The results show that the mercury light intensity fluctuation is less than 0.15%,, and the
baseline drift is less than 0.06%, within 50 min.
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Fig. 1 Block diagram of drive and light intensity stabilization system for hot cathode low-pressure mercury lamp
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Fig. 2 Circuit topology of self-excited current-fed push-pull resonant inverter
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Fig. 3 Primary equivalent model of transformer
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Table 1 Optical parameters of PHILIPS TUV-4W type hot cathode low-pressure mercury lamp

Vi/V R./Q R/Q I /mA V/V

29 170 20 150 200
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Table 2 Circuit parameters of self-excited current-fed push-pull resonant inverter
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Fig. 4 Structure of drive system for hot cathode low-pressure mercury lamp
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Fig. 5 Bode diagram of open-loop transfer function
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Fig. 6 Multisim simulation of self-excited current-fed push-pull resonant inverter circuit
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Fig. 7 Experimental system of cold atomic absorption mercury analyzer
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Fig. 8 Background noise curve of receiving circuit

2.74
2.735 k R B 27179 2.7307
575 27178 27307
2z 227177 & 2730 6
= N 5] =) &
2725 L B 5579 &
= 2.730 6
2.72
27175 27305
2.715
0 10 20 30 40 50 60 437 438 439 43.7 43.8 43.9
t/min t/min t/min

B9 HRARRERIALBESHERERDBHK

Fig. 9 Light intensity signal curve of hot cathode low-pressure mercury lamp and its enlarged partial views
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