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Fig. 1. System block diagram of GFC-AED.
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Fig. 2. Detection by atomic emission spectroscopy(or atomic
emmision detector).
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Fig. 3. Atomization of a compound by plasma.

light sensor(photomultiplier tube of photodiode array) -

e Fejget?

4.1, Microwave-induced plasma(MIP)

MIP= heliumojv} B3 7)417} fused silica tuber
o szl Al 9le}. «7]A magnetronelt F-2
+ microwavet 717} plasmaZ WAIAAch Sofot
7 GColl FUE ¥ Fig. 39 22 uhg<l] 93}
o ARSI o|ef wiEF= YoaNE EAS HA
W A ®lot 2 Qi FE] vl 333
Hed JEEY] wta] 7% 496 nm, $4% 486 nm,
Hae 479 nmellM ZEelHR o] F A Uik FAle
340 Fhaieh,

4.2. Spectrometer
Spectrometer:s 257}, slit, diffraction grating®

2 AN Jen 2EALY slitd F3l Bl
© g mor oL 3} Wo] diffraction gratingsl] -

Qe Segel] wjel iy Wakes We BAMIG,
gratings) Slel] Slsled Y Pk Ao T

£ old) TE Al JelNE ZHAIA o
97k Slepeiet.

4.3. Photodiode array (PDA)

PDAL Th5ade] AMoln We) =S 24she
¥ A8}, PDAE 25 umzPH 2 & widEo] gle] &1
e w9 Ble Al71E 4% 4= qlek PDAY] &4
S ¥ 27| Aee] PDAE P43 45 ¢}
20} Ylo] =xtshe Hle] A7)e} Hle] k2A|zhe] u]¥]

Analytical Science & Technology



Gas Chromatograph-Atomic Emission Detector(GC-AEDE] 54 53A

spectrum
(b)

| ||

wavelength —>

chromatogram
(a)

Time —>
Fig. 4. Chromatogram and spectrum of a compound.
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Fig. 5. 3-dimentional diagram as an aid to understanding the
relationship of chromatograms and spectra.
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Fig. 6. MIP discharge area.
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Solvent Vent Mechanism
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Fig. 7. Solvent vent mechanism.
Table 1. Chracteristics of reagent gases
Gases Characteristics
CO band for carbon detection
Oxygen Reduce formation of elemental
carbon black
Hydrogen Decrease discharge tube wall effect

10% Methane in Nitrogen CO band for oxygen detection
100% methane CN band for selective nitrogen
detection

Sensitivity/dynamic range

Helium make-up gas Important for metals
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Fig. 8. Chromatogram of GC- AED showmg a raw smgnal
and a background signal, :
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Fig. 9. AED signal generation and cotrect background
suppression.

p:

5 HhE71A9) ol web Lelxich Aot 24
Azted wRg7IAS] ool i BHYAe) SAME
Aale] K2 $aM)E Hepl =S He7IAY] Y
ZAsjedof A}, w3l FYT Adw) sejetE 24
Fe el atebr] gAlnl7} e e ol fielsled
Hup-S AAsortc). Tuble 2= AEDOIA UAE
248 o) ZAsS Vel Zlos Fdgh daw} 3
et o spgelld FAo] 7leds HelEeh B8
o] 7% 7 shgell mer $Alul: qEA vebdot

) R

b e

8. GC-AED?| HEEN

8.1. 38 ® &% Z & (Compound dependent ca-
libration)

AEMA F2 AMEE i s AR
BFEAS T3l o] BAE v delAl: o=
FE BghEe] =9 34l (responde] AAAAE =
F3haL TS sk AR S TR A
o FEE Tk WS ARSd. 32akETs9)
oA F2 AMEEE wpHoE wAWRElY, HAHEA
YRy, 9FBFEAY, WEEFEEY Y 2553
A7H Sl st o] whE Mg B ¥FEE
Ao} vk=A] Hespd FFEAL] % S48 (respond
factoryel] wet Moz Yehlue 33 FE70%
Holefal g,

e

<3

Vol. 12, No. 4, 1999

Table 2. Measuring wavelength length of selected element

Boron Fluorine Nitrogen Sulfur
249.773 685.602 174.272 180.734
182.587 690.246 746.831 182.036

744.230 182.388

Bromine(II) Hydrogen
481.670 656.285 Oxygen Sulfur(I)
470.485 486.133 777.539* 545.388
478.550 410.174 777.194%

777.417% Selenium
Carbon Helium 203.985
193.090 (Plasma) Phosphorus ~ 196.090
247.856 471.338 253.561
495.724(2nd) 706.519 255.325 Silicon
253.399 251.611

Cadmium Mercury 255.490
228.802 253.652 178.287 Tin
326.105 184.950 178.768 283.999

213.547 286.332

Chlorine(Il) Todine 213.618
479.454 206.238 214914
481.006 206.163
481.946 Lead
542.325 Todine(I) 217.558
725.665 466.648 283.307
837.597 516.120 405.782

533.822
562.569

8.2. 31818 S8 Z ¥ (Compound independent ca-
libration)
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Fig. 10. Atomization of dimethylsulfide and acetic acid in
helium plasma.
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