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ABSTRACT. A glow discharge atomic absorption system for the direct analysis of conducting solid
samples has been designed and constructed. An arrestor made of machinable ceramic which is a main
component for confining the discharge between cathode and anode is modified to have a better stability
in discharge. Discharge voltage or current, shape of arrestor, pressure, and gas flow rate can be controlled
by an ADC/DAC board with a personal computer. The effect of discharge parameters such as discharge
voltage, pressure, and gas flow rate on the sample loss rate, absorbance, and the surface morphology
of sample by SEM has been studied to find optimum discharge conditions.

N & S $o12.2.24] sputtering® A2 WAHES) A

T FE2ubde o3t 2 X g9 AR ¢4 A 2(redeposition}d o) AAEF skl
ol B A7t Bol olEAXL 3lch. oleldt  Bernhard®oh Sishe} AEHD Atomsource(Analyte
AFEL 7128 Grimm yeje) WAE o828 Co, Medford, OR)VE ol & c}4) Wsslel AE &
WAl Alme B £k N2 Welo) TTouY B TR 4E2 o4 NS FHE $he aE
source® AW ATFEo]l FE o|FL ek 7 Wol2ozA wE AR WANBE Boln o)F
ZAAE Gough's BH7 128 A2 399 38 7129 dAESED19 iy o4 AEse L

214



T2 AAFFA2R9] 7Y 3 A Y AT 215

e g FAef 713 ) ol 2 ¥ Ato-
msourcex- A8 MAE Bt ohje} HAFe} A
g3te] A, AlE &A% FelAd 71228 Grimm
YHelloll v)sle] W 3)e)7} RaEgich =3 PieD—
meier?} Kim® 52 7l &EFo) o) vjxe
e tisle] A7 on oA WY HE
EA F2AFA oW 7k 2Fol PHd FaY
od32 72 ¢ ¥ 23)dc). Bladess} Bank'™®
= Atomsourced UzAPFEgiol 213 sourceZ N
walr] 93 AP ATE Yl 2 F
A7) Byt Waw vka 3560 o A
of-Zol 2t WF5 EA7L Atomsource2] W& Ho=
M2 el R FAHe2 YU}, Chakra-
barti® "' 52 Atomsource2] FejE W F=¢4A
AXE MEdlden 7kx 3Fe] AEREA &,
P2 FRE 9 V2 wae € 9% 7Ade
AHE AEl e

£ A oleg 478 vl B Atomsource®
W ste] Fo =Z7 arrestor FEo] 9A £33
A sputteringsl= A8 Fd e 9137} el §
WA A3l HHE RAEE W)
2 7bx ZEE AEHLE As] s 7}
A5 E2H7)(Mass Flow Controller, MFC)E A}&
3 on] HMAHQ A28 4o SAE HFE )
olsle o) FAAEE slch A2i7iz] YA oA
+ Ayl & 9d 95, 1 3 9 ks &
F& A3A7IEY 9E 45 H3 F3x FE
233t o, sputtering® ¥ Al8XH-E F4H
HAA o)A o2 FAsisdct

¥ #

FEPUY BUSN| i FEwd 3
4719 AL ZA RS F FPYAR
9 olg FASH= 253 32 FEo 2 Y Fig.
1& o]e) Ao} FESYHYAE T2
ZAAd e AFE {F44]717] 918t 450/ min -
22} Varian(Lexinton, MA) £€{2] -2 J=Z(Mo-
del SD450), At <}e) o2 slAE FYs)7]
23td MKS{Andover, MA)AFS] 7} 38247
(Model 247C), Balzer{Fiirstentum, Liechtenstein)

1994, Voi. 38 No. 3

“Monochromator
(Absorption [ Emission)

Ar gash—t { GD Cell y Pump|

apen
MFC } Neode Valve
°°°"“8 Vacuuﬂ
water
Be Gauge
Power Supply

i i

IBM PC

Fig. 1. Schematic diagram of glow discharge atomic
spectroscopy. : 3-way solenoid valve, : needle
valve, MFC: mass flow controller.
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Fig. 2. Schematic diagram of modified six-jet glow discharge cell. A: anode, B: cathode(sample), C: 6-jet nozzle,
D: arrestor, E: supporter, F: Teflon body, G: atomic absorption window, H: atomic emission window, I: vacuum

port.
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Fig. 3. Effect of gas flow rate on the pressure of GD
cell. P1: pressure of gas inlet, P2: pressure of discha-
rge cell.
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Fig. 4. Effect of gas flow rate on voltage-current rela-
tionship. Pressure; 3.4 mbar, sample; copper plate.
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Fig. 5. Effect of sputtering time on sample weight

loss. The discharge conditions are 40 mA, 400V and

5.3 mbar using copper sample.
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Fig. 6. Effect of gas flow rate on sample weight loss.
The discharge conditions are 65 mA, 10 min sputte-
ring time and 4.5 mbar using copper sample.
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(b)
Fig. 7. SEM images of sputtered sample surface. Gas
flow rates are 100scem (a) and 200 scem (b).
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Fig. 8. Effect of gas flow rate on Cu absorbance with
six-jet nozzle. (a) 3.6 mbar. (b} 9.6 mbr,
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