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Simultaneous Determination of Seven Inorganic Anions on the Surface of Printed

Circuit Board(PCB) by lon Chromatography with Microwave Preconcentration

XIONG Wen-ming~ PAN Can-sheng WU Lingtao ZHANG Zhi-jun
(Guangdong Provincial Public Laboratory of Analysis and Testing Technology ~China
National Analytical Center Guangzhou 510070 China)

Abstract: A method for the determination of seven trace inorganic anions(F~ NO, Cl~ Br~
NO; PO~ SO;") on the surface of printed circuit board (PCB) was established by ion chroma—
tography combing with microwave preconcentration. The PCB samples were extracted by water and
preconcentrated with microwave oven. The IC separation was carried out on lonpac AS23 analytical
column using 4. 5 mmol/L Na,CO; - 0. 8 mmol/L. NaHCO, as mobile phase at constant flow rate of
1.0 mL/min. Under the optimal conditions seven anions were successfully separated within 23 min.
The calibration curves of F~ NO, CI~ Br~ NO; PO;” SO;  were linear in the ranges of
20-200 50-500 50 -500 100 -400 50-500 200-800 50-500 wg/L  respectively.
Their detection limits(S/N =3) ranged from 0. 5 pg/L to 2. 4 pug/L. The spiked recoveries were be—
tween 86% and 105% with relative standard deviations (RSDs) less than 5.0%. The method was
simple rapid sensitive and reliable and was suitable for the simultaneous determination of seven
anions on the PCB.
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Fig. 1 Ton chromatograms of seven anions standard mixture(A) and sample(B)
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o 200 F~  Cl° o
2.4
7 1 o 1
F~. NO,. Cl". Br . NO; . PO} . SO; 7 (p pg/L) 20 ~ 200, 50 ~
500. 50 ~500. 100 ~400. 50 ~500. 200 ~800. 50 ~500 pg/L (A)
(S/N=3) 0.5~2.4 pg/L.
1 7
Tablel Linear relationships and detection limits of seven anions
Anion Linear equation Linear range p/(pg * L™") r Detection limit p/(pg * L™")
F- A =0.003 8p +0.001 3 20 ~200 0.999 6 0.5
Cl- A =0.003 0p +0.001 2 50 ~500 0.999 4 0.7
NO, A =0.001 7p +0.000 6 50 ~500 0.999 8 0.5
Br~ A =0.001 2p -0.000 1 100 ~400 0.999 1 0.9
NO5y A =0.001 5p +0.001 1 50 ~500 0.999 5 0.7
PO3 - A =0.000 8p +0.000 8 200 ~ 800 0.999 2 2.4
S03- A =0.002 5p +0.001 5 50 ~500 0.999 3 0.7
2.5
( ) 2
6 2, 2
86% ~ 105% 2.1%~4.9% o
2 (n=6)
Table 2 Recovery results of 7 anions in the spiked sample(n =6)
Anion Original (ng/cm?*) Added(ng/cm?*) Found(ng/cm*) Recovery R/% RSD 5. /%
F- 3.2 4.0 8.0 6.8 11.0 90 98 3.6 2.8
NO, 0 4.0 8.0 3.9 7.9 98 99 3.1 2.9
Cl~- 7.5 4.0 8.0 11.6 15.5 102 100 2.3 2.6
Br~ 0 5.0 10 4.3 9.0 86 90 4.9 4.6
NO5 8.8 4.0 8.0 12.7 17.2 98 105 4.6 3.8
PO3 - 0 15.0 30.0 14.6 28.9 97 96 4.7 4.5
S0; ™ 9.7 5.0 10 14.4 19.5 94 98 2.4 2.1
3
/ 7 (F~. NO; . CI.
_ _ 3 2
Br . NO;. POI"  SO2°) . .
7 0
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