Journal of the Korean Chemical Society
Vol. 36, No. 6, 1992
Printed in the Republic of Korea

glolx SHol2zlo 2lst So| o HED.
ol23 Z=20 wWE HFEAHIL HY

RER* - FRE - X
PRYAH G2 L AR FRd7A
(1992. 3. 16 B3

Determination of Trace Lead by
Laser Resonance Ionization Spectroscopy (I).
Dependence of Detection Limit on Ionization Schemes

Kyuseok Song*, Jong Hoon Yi, and Jongmin Lee
Department of Atomic Spectroscopy, Korea Alomic Energy Research Insisitute,
P.O. Box 7, Taedok danji, Taejon 305-606, Korea
(Received March 16, 1992)

2 2} Time-of-Flight(TOF) R4 7|71 HARY FFEAAANE ojd3lo #Hlo]x] Frgde]2s} 23
Ygog Foulge] g Aok Wl iy Folg AL ¢ Y 232 FHo)eH, 24 23 F
Hol&2h Y 34 33At I o2 Al 7kA Be]2H Az Axsige) o] o, AHA FELNE
it EH 25E 2833 nm4] el P 6p7s(P) EAE FFHoE ALgsign) 0|5 oleHHRE
3 A7hA) FRo] & EFLAE AHE3t 01 pgollA 1pgel del sgsle PAFAE AUtk 3
HFAo2RE & & 249 AEgAe 24 23 el 3 34 33 Frolgdg A¥ 47
20 9 10pg o|sich EF Fzhe] o]t ZRe]| ot o] &3} AEE A vIE HESIL

ABSTRACT. Lead has been determined by Resonance lonization Mass Spectrometry (RIMS) through
one-color-two-photon ionization, two-color-two-photon icnization and three-color-three-photon ionization
in a vacuum chamber equipped with Time-of-Flight(TOF) mass spectrometer. In all cases, the first excited
state chosen was 6p7s(°P)) state and the transition was at 2833 nm in wavelength from the ground
state. By using various concentrations of lead standard solutions, the calibration curve is obtained in
the range of 0.1 pg to 1.0pg in both ionization schemes. The detection limit was estimated as 20 pg
for the two-color ionization, while 10 pg for the three-color ionization experiment.
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Fig. 1. Schematic diagram of resonance ionization
mass spectrometry (RIMS) experimental setup.
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Fig. 2. Plot of Pb-ion signal strength dependence on
the filament temperature.
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Fig, 3. Schematic diagram of thremal heating type
atomizer.
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Fig. 4. Resonance ionization paths for Pb.
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Fig. 5. TOF mass spectrum of Pb with one-color-two-
photon (283.3 nm-+ 283.3 nm) ionization. The low part
signal of each figure is the Boxcar gate.
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Fig. 6. Mass spectrum of Pb ionized with two-color-
two-photon (283.3 nm+ 355 nm) ionization.
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Fig. 7. Resonance ionization spectrum for 6p*(P) —
6p7sCP,) transition of Pb.
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Fig. 8. Power depencence plot of Pb ion signal for
2833 nm light in the case of two-color-two-photon io-
nization (Laser energy VS. Ion signal).
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Fig. 9. Power dependence plot of Pb ion signal for
355 nm light in the case of two-color-two-photon ioni-
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Fig. 10. Pb ion signal by stepwise filament heating
with 10 microliter of 10 ppm Pb sample for two-color-
two-photon ionization.
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ton (283.3 nm+355 nm) ionization of Pb.
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Fig. 13. Power dependence plot of Pb ion signal for
1064 nm light in the case of three-color-three-photon
ionization.
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