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ABSTRACT. MPT, which has been developed recently, is very tolerant to aqueous samples. Several types
of MPT have been investigated and is found that the double concentric tube could sustain a stable plasma at
a low plasma gas flow rate. However, the tip of torch is easily ruined. Triple concentric torch has shown the
best stability and the plasma shape, much like that of ICP, especially when the central channel is quartz. The
plasma is exposed and mixed with air as is suggested from the background spectrum, which leads to quenching
of He MPT. Sensitivity of helium MPT equipped with a membrane desolvator has shown 10 times lower than
that of Argon MPT for most of elements except for the ones with relatively high excitation energy. He MPT
requires small plasma flow rate (about 1.6 L/min), stable and simple to use. Excitational temperature and elec-
tron number density measured are 4950 K and 8.28" cm®, respectively.
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Fig. 1. Schematic diagram of MPT used in the experiment.

(a) double concentric, and (b) triple concentric (the center7wf34_;,)r 223 Ateldl 7]

tube is made of copper or quartz).
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Table 1. Instruments used in the experiment
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Fig. 2. Block diagram of the design used in the experiment.
1. computer; 2. monochromator; 3. MPT; 4. generator; 5. memb-
rane desolvator; 6. heater; 7. peristaltic pump; 8. glass frit
nebulizer
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Table2. Optimized conditions used in the experiment

Forward power 120 W
Microwave frequency 2450 MHz
Reflected power <10W
Plasma viewing mode End-on

Plasma gas flow rate (He) 360 mL/min (double concentric)
1.5 L/min (triple concentric)
Carrier gas flow rate (He) 150 mL/min

Desolvator gas flow rate (Ar) 1.7 L/min

Instrument Model

Company

Microwave generator MPG-4M, 0-120 W

Opthos instruments, Inc.
Constructed In the lab.
Constructed In the lab.
Perma pure, Inc.
Perkin Elmer
Hamamatsu Corp.

MPT Double or triple concentric torch
Nebulizer glass frit

Desolvator MD-250-48F

Monochromator Model500

PMT E717-07

Lens Quartz, 75~150 mm focal length
Computer Pentium Il

Sejin, Seoul, Korea
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Fig. 3. Comparison of signal with the central tube diameter Fig. 4. Precision of emission intensity for different MPT

for double concentric MPT.
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Fig. 5. Comparison of background spectrum for (a) dry and B

(b) wet He MPT (UV).
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(b) wet He MPT (Vis).
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Table 3. Comparison of ionic line to atomic line ratios in He A A& 4= vle]] ¢l-&Ao|v}. &% A7 4950 K
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Table 4. Detection limits of He MPT

Element Wavelength (nm) D. L. (ppm) 150 W, Ar MPT
Ca(ll) 393.3 0.2 -

Sr(ll) 407.6 0.2 -

Cr(l) 425.4 37 -

Pb(l) 405.8 44 0.027
Mg(l) 285.2 0.2 -

Mn(l) 279.4 2.0 0.008

Cd(l) 228.8 0.1 0.018
Zn(ll) 202.5 0.8 -
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