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’ Fig 1 The schematic diagram of the simultaneous
’ ’ MPT spectrometer
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’ Table 1 Technical specifications of the optical system
' Param eter Value
Spectral range for simultaneous detection/ nm 200~ 840
Camera ) o . 0. 005(200)
mirror Linear dispersion per pixel (24 m)/nm 0. 019(780)
:l‘:l"I:T’MM \'v\ ANG - :’1:””“”. Resolution with respect to one pixel 40 000
\\\ b ? Diffraction orders 30~ 120
\\‘ Drism optics Focal length/ em 25
Numerical aperture 1: 10
Exit Approx size/ mm 320x% 140x 160
slit plane 3
L Echelle grating Approx. wcighl/ kg 4
Fig 2 Optical system of the simultaneous MPT spectrometer
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Fig 3 Scheme of interaction of the control eectronic system
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Table 3 The detection limits for some elements
Element DL(ng* mL~ 1) Elem ent DL(ng* mL~ 1)
Ag Q6 Au 41
2 MPT Ba 38 Be 13 3
Ca Qa2 Cd 55
Co 255 Cr 66
MPT Cu 17 Fe 12 2
Hg Q6 Ho 66 2
) Li 0 09 Lu 71
Mg Qa7 Mn 73
Mo 38 Na 09
Table 2 The main operating parameters of Ni 99 Pb 17 2
the simultaneous MPT spectrometer Sr 11 Tl 19 3
Parameter Value v 28 3 Y 62
Microwave frequency/ MH z 2450 Yb 33 Zn 19 2
Forward microwave power/ W 100
Carrier gas flow rate/ (L* min™!) L0 22
Support gas flow rate/ (L* min~ ') 04
Sheathing gas flow rate/(L* min~ 1) 10
Solution uptake rate/ (mL ¢ min- 1) 13 nm pm.
CCD ex posure time/ ms 1 000
MCP width/ ms 30 >
MCP delay/ ns 2 000 ,
MCP gain 2 000
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Fig 4 The spectral resolution and pixe

resolution of the MPT spectrometer

1: Spectral resolution( FWHM ); 2: Pixel resolution
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Fig 5 The emission spectrogram of Fe

(line 263 105 and 263. 132 nm)
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Fig 6 The emission spectrogram of Cu
(line 229 384 and 229. 437 nm)
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Fig 7 The emission spectrogram of nine
elements removed background
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Table 4 Results obtained for determination of
micro elements in mineral water samples
Bl ; Origin Added Found Recovery
MM (mge L-1) /(mg* L-1) /(mg* L- 1) /%
Ca 18 9 200 40 2 106 5
Mg 4 34 5 0 9 60 105 2
Na 6 12 5 0 10 7 91. 6
Sr Q112 Q0 100 Q 208 96 0
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Development of a High Resolution Simultaneous Microwave Plasma Torch
Spectrometer
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Abstract A unique high resolution simultaneous microwave plasma torch (MPT) atomic emission spectrometer was developed
and studied preliminarily. Some advanced technologies were applied to the spectrometer, such as echelle grating, U V intensified
CCD array detector, adjustable microwave generator, and water cooling system for the generator, etc. T he detection limits of
the spectrometer for some elements were determined, the spectral resolution and pixel resolution of the spectrometer were calewr
lated, and an analysis of a practical sample was carried out. The preliminary results demonstrate that such simultaneous spec
trometer has advantages of saving sample and time, possessing high sensitivity and resolution, and low- cost for the purchase and
maintenance. Taking analytical figures of merit into consideration, the high resolution simultaneous MPT spectrometer will have

extended application areas and greater competition potential as compared with sequential MPT spectrometers.
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