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Development of Analysis Method for RoHS Regulated Substance
in Semiconductor Gases
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Table T Maximum concentration value of RoHS regulated
substance.

Element Maximum concentration value

cd <0.01% (weight) (100 ppm)

Pb <0.1% (weight) (1000 ppm)

Hg <0.1% (weight) (1000 ppm)

Cr® <0.1% (weight) (1000 ppm)

PBB <0.1% (weight) (1000 ppm)

PBDE <0.1% (weight) (1000 ppm)
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Table 2 Lower quantitation limit and concentration of
metal composition in PHs.

Concentration
(ppb (weight))

Lower quantitation limit
(ppb (weght))

Cd 1 <1
Pb 1 <1
Hg 1 <1
Cr 1 <1
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Fig. 1 The chemical formula of PBB and PBDE.

Ty

Table 3 Name of homologue and number of isomers of
PBB and PBDE.

Name of homologue

Number of isomers

Mono brominated 3
Di brominated 12
Tri brominated 24
Tetra brominated 42
Penta brominated 46
Hexa brominated 42
Hepta brominated 24
Octa brominated 12
Nona brominated 3
Deca brominated 1

Total 209
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Fig.2 Sampling linefor PBB, PBDE analysis in semiconductor
gases.
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Table 4 Measurement condition of gas chromatograph.

Carrier gas He

Column HP-1 (Agilent)
Column flow 1.6 mL/min
Injection mode Split mode
Split rate 4:1

Inlet temperature 320 °C
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(a) Analysis of PHsz and PBB standard by GC-AED.
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(b) Analysis of PHs and PBDE standard by GC-AED.
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(c) Analysis of PHs by GC-AED.
Fig. 3 GC-AED chromatograms of PHs.
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(a) Analysis of PHsz and PBB standard by GC-MS.
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(b) Analysis of PHs and PBDE standard by GC-MS.
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(c) Analysis of PHs by GC-MS.
Fig.4 GC-MS chromatograms of PHs.

Table 5 Detection limit and concentration of PBB and
PBDE in PHs.

Concentration
(ppm (weight))

Detection Limit
(ppm (weight))

GC-AED PBBs 5 <5
PBDEs 5 <5
GC-MS PBBs 1 <1
PBDEs 1 <1

FEMREZITo 1o BB, B/KERICY > T
> L TICP-MS TH#rd % Atz Uiz, Bk
HEBRAIRR 0 1E, AILERZ B3I > TV i E A
EBAL, AZVU—=2Z7HHIZ GC-AED, [RIEHMHIC GC-
MS Z W19 % J1k 7z AT Lz,
S%IE, TORHTER AW T EEGFEEAMR A
ADT 4 AV T—R2ORESZHED T <,
BE W
1) WEEE & RoHS #f%5%x . Xfift & < 7% WEEE & RoHS f§
T T — V. H, BRI, 2005, 222p.
2) BEWFIZ, RIIBEL . FEH A .29 (4), 16-22 (1992) .
D AR, R, REEE. 2H{k#. 5306),
615-622 (2004) .

4) hEEH, FRYGERT, R. B. Rajendran, HIREIA. 241k
55 (7), 481-489 (2006) .



