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Abstract: Three impact basics of the relative sensitivity factors (RSF) and the ion inten-
sity of glow discharge mass spectrometry (GDMS), including discharge current, voltage
and gas flow rate, were investigated. The results showed that under constant discharge
current or voltage conditions, the RSF of heavy elements increases while the gas flow
rate increases, and the RSF of light elements decreases slightly or stabilizes. Under con-
stant discharge current conditions, the ion intensity increases while the gas flow rate is
from 300 mL/min to 400 mL/min, and the ion intensity decreases while the gas flow
rate is from 400 mL/min to 500 mL./min. Under constant discharge voltage conditions,
the ion intensity increases while the gas flow rate is from 300 mL/min to 500 mL/min.
Under constant gas flow rate conditions, the RSF of most elements is stabilized while

the discharge current and voltage are changed, and the ion intensity increases while the
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discharge current and voltage increase. This means that the gas flow rate is the most
important impact basic. The RSF of some elements was determined using the CRM of
Fe, Co, Ti, Ni, Zn, Sn and Pb under the gas flow rate of 400 mL/min. It was found
that the RSF difference of the same element at different matrixes is tiny, and matrix
effect isn’t distinct. This helps to achieve accurate measurement using non
matrix-matched RSF while the matrix-matched standards are lacking. The mean RSF at
different matrixes was calculated to calibrate the measured values of a few elements of

two Cu-Zn alloys. The relative difference of the corrected values and the standard values

H37%

is under 30%.

Key words: glow discharge mass spectrometry (GDMS); relative sensitivity factors

(RSF); impact basics
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Table 1 RSF values of five elements
JCHL AR P / (mL/min)
;E 300 350 400 450 500
- WIE/cps  RSFG,  #J¥/cps  RSFG,  MJ¥/cps  RSFG,  #¥/cps  RSFG,  #JE/cps  RSFC,
Al 2.21X10° 0. 81 3.12X10° 0. 80 3.35X10° 0. 82 2.47X10° 0. 88 2.21X10° 0. 83
Si 3.05X10° 1. 56 4. 80X10° 1. 39 6.09X10° 1.21 5.53X10° 1. 05 5.13X10° 0.92
Fe 1.93X107 0. 36 2.60X107 0. 37 2.53X107 0.42 1. 60X 107 0.53 1. 14X 107 0.59
Sn 6.14X10° 0.68 6.45X10° 0.91 5.26X10° 1.22 2.97X10° 1.71 1. 89X 108 2.15
Pb 5.94 X107 0. 38 5.27 X107 0. 60 3. 74 X107 0.93 1. 74 X107 1. 57 9.53X10° 2.29
Cu 2.18X10° 1 3.05X10° 1 3.36X10° 1 2.65X10° 1 2.12X10° 1
F2 5HITE RSF Q9147 T 0 E B B TR 22 R RS . R 2 L &
Table 2 RSDs of RSF of five elements JCE B RSF Bl e H, A 7 3 1 338 10 5L A O AR
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under constant discharge current
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ion intensity on discharge gas flow rate

under constant discharge voltage
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Table 3 RSF values under different matrixes

JLR Std RSF RSFr. RSF¢, RSF RSFyi RSFz, RSFs, RSFpy, RSFcan RD/ %
B 6. 49 — 4. 65 - 3.57 — - - 4.11 —37
Al 1. 27 2.01 1. 95 - 2. 38 2.31 2.52 - 2.23 76
Si 3.04 2.65 3.39 1. 99 2.91 - - - 2.74 —107
P 3. 66 4. 44 5.24 - 8. 64 — — - 6. 11 67
S 3.43 4.13 5.89 - 3.99 - 6.91 - 5.23 53
Ti 0. 41 1. 07 0. 88 1. 13 1. 05 — - - 1. 03 152
\Y% 0. 54 0.98 - 0.99 1.32 - - - 1.10 103
Cr 1.28 1.91 1.70 1. 93 2.92 - - - 2.12 65
Mn 1.01 1.53 1. 39 1. 37 1. 46 1.71 — - 1. 49 48
Co 1. 04 1. 06 0.91 - 1. 04 - 1. 03 - 1.01 —2.9
Ni 1. 51 1.52 1. 66 1. 59 1. 21 1. 65 1. 67 1. 43 1.53 1.5
Cu 2. 44 2.93 2.61 - 2.67 3.47 3. 20 2.74 2.94 20
Zn 3.83 - - - - 3.08 4. 65 - 3.87 0.9
As 5.13 5. 54 - - 6.13 - 3. 60 5.58 5. 21 1.6
Mo 0.92 1.39 1.22 1.42 1. 48 - - - 1. 38 50
Sn 1. 29 2. 20 - 2.21 - 2.36 2.31 3.78 2.57 99
Sb 4. 89 - - - - 4. 33 1. 34 4. 99 4. 55 —6.9
Pb 1. 36 2. 34 - - 2.34 2.29 2.21 2.31 2. 30 69
Bi 2.94 - - - - 4. 24 4. 84 5. 54 4. 87 66

T :RD iy SE 8 -2 RSF 5088 AR BEAY Std RSF iR H 73 22

H 2R 3 AT 7R AR A MG O S5 1T
[f] — LR AR LR RSF 19— S5 28
b B RO R P A A4S BiL P, Sb,
Mo.,Cu,Ni,Co,Mn, Ti £ 6 % , H RSF # A X%t
H 2216 300 LU, e B AF L 4 Ti, Mn,
Co.Ni,Cu, Mo % 0 & 7£ A [7] I /& & RSF
FAXE T 43 2546 10 %0 A2 AT 5 AR 76 1K 0 ot B oy » 4

A& SivP.S %R 4 8 JC & . RSF 1Y FE AR %40
AEXT BT S A3 Mk X AT RE R AR & B T R
164 8 SR i B S MR 22 3 L) o AN [
FEAR )P RSF 54 4% B 47 19 Std RSF 1 4H
SE R EEBT 100%,
KT B 3iE O 4 RSF 0y o w8 B,
RSF e BEIE 2 A5 BE 5 42 B5 HE W) 5T I & JC R
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B G R IR n=5, AT 2 2SD),
He B3 13 4,
B 4 a5, 2 MRS S MY T &

TG I8 {8 46735 RSF & OEJ5 . 5 4R (H 1)
ARXS 1 43 22 FEARAE 3020 LAY 3X N % J2: A k1
D TR 1 BE % 35 21 B4 A 3 K F-

&4 T RSF WA ERIE

Table 4 Validation of accuracy of mean RSF

A 31X TBI 31X TB5
= — .
FRUENL/ % A/ % RD/% FRAUEAE/ %6 A/ % RD/%
Al 0.21040.003 0.180=+0. 005 —15 0.0458+0. 001 0. 04540. 001 —1.1
Si 0.09340. 002 0.072=£0. 001 —22 0.12240.003 0.10240. 001 —17
Fe 0. 03840.002 0.03140.002 —18 0.17840.005 0.15440. 003 —13
Ni 0.22040.003 0.154=+0.001 —30 0.07940. 002 0.06540. 001 —18
Cu 61.39=+0.08 62.240.3 1.4 55.84=+0.13 59.840.5 7.1
Zn 36.90+0.09 36.540.3 —1.0 40.6340. 15 37.740.5 —7.1
Sn 0.23140.005 0.16040. 003 —30 0.10740.003 0.08240.002 —23
Pb 0.20140.003 0.149=£0. 005 —26 0.576=40.007 0.51£0.02 —11
E :RD g I i {55 b3 BR F 09 AH X B 43 22
3 gﬁi@ D. Critical revision of GD-MS, LA-ICP-MS and
T EEL S0 T T R L TR R R, R R SIMS as inorganic mass spectrometric techniques

M) 2 D' A P O 5 3 AR R R B T 3 A R
PRUZE L b i AR O R e T A 5 T [
Fo EEEMHCR BT AT R W TR
59, J3E AE I H AR I A 300 ~ 500 mL/min {1
Bl PN 57 B P /=00 S 1% 388 D T 44 SR 5 B
B FEL AR AL S ) 0 TR UK 0N A — B AR
LT HLAG e KA 5 1 A T E O R AR T
BEAATT R 1S - U 5 B B FR AR A 1 B
. X P FPIE ST . F oo R 1Y RSF Bk
AR G — B R L R T R
() RSE [ L 1A% 900 38 ) 154 ) e A 9 /)~ B
ANAR o AEAE E R SR R T R AR OT
B0 T R R I I P PR A R R Y 3 R
i 38 K {0 G 2 19 RSF Bl ik L A 38 F O A fL
{14 A0 W B 5 /0 o BP IE i) RSF (1 356 44 250 17 4%
/NI PR RSE R 308 5 14 D e 7 o 7
Y a3 . e R E R O AR R
) 5 22 b 5 A 1 0 o A5 31 38 43 0 R - 2
RSF ., A Jij FI T A [a] FEAR R i o0 2 4143 1 7
HUMEREAE 30 % AN,
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