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Table 1 GDMS running conditions

Discharge cell
Discharge current

Mega cell (for pin shaped samples)
2.0 mA (current constant)

Discharge voltage 1.0 kV
Mass resolution 4000 (5% valley)
Integration time 500 ms X 60 ch/element
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Table 2 Certified values of constituent elements in

NIST SRM 1648 (Urban Particulate
Matter)

Element Content Element Content
Major % %
Al 3.42 + 0.11 S (5.0)

Fe 3.91 * 0.10 Mg (0.8)

K 1.05 £+ 0.01 Si0, (26.8%+0.4)
Minor % %
Pb 0.655+ 0.008 Cl (0.45)

Na 0.425% 0.002 Ti (0.40)
Zn 0.476 £ 0.014

Trace ug/g ug/g

As 115 %10 Co (18)
cd 75 £ 7 Eu (0.8)
Cr 403  *12 Hf (4.4)
Cu 609  +27 In (1.0)
Ni 82 £+ 3 I (20)
Se 27 £ 1 La (42)
U 55 + 0.1 Rb (52)
A 140 £ 3 Mn (860)
Sb (45) Sm (4.4)
Ba  (737) Sc (7)
Br  (500) Ag (6)
Ce (55) Th (7.4)
Cs (3) w (4.8)

Values in parentheses are not certified but given for
information only.
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Table 3 Typical impurities of 7N indium

Element ug/g Element ug/g
C 0.1 Cu 0.001
N 0.1 Ga 0.001
o) 0.2 cdf <0.003
F 0.002 Saf <0.003
Na 0.004 It 0.001
Si 0.005 Te 0.002
cl 0.006 Pb 0.002
Fe 0.001 Bi 0.001

All values are semi-quantitative values using typical
RSF. For the elements not presented above, im-
purities are less than 0.001 pg/g. T Detection limits
are affected by spectral interferences of In. Ff
Values include the InC spectral interferences.
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Fig. 1 Variation of ion beam intensities of ct s
Fe™ and In™ versus sputtering time
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Fig. 2 Relationship between the reference values
and GDMS semi-quantitative concentrations for 35
elements in NIST SRM 1648

GDMS results were normalized to Fe=3.91 wt%

Table 4 Analytical results of NIST SRM 1648 for
the elements without reference concentra-

tions
Element wt% Element ug/g
C 50 =+10 Ff 27
N 0.8+ 0.2 Ga' . 24
o 13 + 3 Srf 260
P 0.9+ 0.1 Zr' 350
Ca 59+ 0.8 Nbf 31
Sn' 160
Tel 16
Prt 12
Ndf 7
Taft (47)
TIt 2
Bif 4

All results are semi-quantitative values using typical
RSF. t Relative standard deviations (n=5) were
20~40% for most cases. 11 Values include the
contribution from the materials of discharge cell and
sample holder.

5~50% T&H-1z.
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Multi-elemental semi-quantitative analyses of suspended particulate matter by
glow discharge MS Takako TakaHAsHI, Yuichi Takaku, Kimihiko Masupa® and
Tadashi SHiMAMURA ™ ( Appllcatlon Team, Marubun Corporation, 3-3-4, Minamisuna,
Kohtoh-ku, Tokyo 136; **School of Hygienic Sciences, Kitasato University, 1-15-1, Kita-
sato, Sagamihara-shi, Kanagawa 228)

We report the possibilities for multi-elemental analysis of suspended particulate mat-
ter (SPM) by glow discharge mass spectrometry (GDMS). To cope with the small sample
volume, SPM sample was deposited on the surface of a high purity (7N grade) indium
electrode. NIST SRM 1648 Urban Particulate Matter was analyzed to evaluate
the method. For 34 elements, GDMS results agreed well with their reference values within
a factor of 2 from the major constituents (12.5 wt% of Si) to the trace constituents (down to
0.8 ug/g of Eu), even when using typical relative sensitivity factors (RSF). A total of 53
elements including halogens were analyzed using approximately 10 mg of SPM sample by
GDMS with sub-pg/g sensitivity.
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