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A combined method of laser ablation (LA) and ICP-MS has gained much attention as a direct
analytical method for solid samples. The determination of some elements, however, is seriously
disturbed by isobaric interferences, mainly caused by argon and ambient air constituents. The
use of low-pressure helium-ICP is a promising solution of the problem. A 1: 1 mixture of alu-
mina powder and glycerol was deacrated and irradiated with a pulsed laser beam (150 mJ) for 10
s. The sample aerosol was transported to the ICP with a stream of helium. Indium was used as
an internal standard for correcting the ablated sample amount. Calibration curves were pre-
pared from glycerol containing high-purity alumina, trace metals and indium. The detection
limits for Cr, Mn, Fe, Co, Ni, and Cu approached the fractional ppm levels. The proposed
method was successfully applied to the analysis of different alumina samples (99 ~99.995% puri-

ty).

Keywords : low-pressure helium-ICP-MS; laser ablation ; alumina powder ; direct analysis.

| @ = LTwa25, R EEIZBWTHE)RD 5.

EARREOBEGHEE LT, L—F—T7TL—3 g

TV I SR, BRWICENEEEBA TSR (LA) ZHRABEAIHW2FEEE T 5 A EBONIE
O, 774153y AHERE L TREWSHIZBW (ICP-MS) #3% 5. LA/ICP-MS X, L—H¥F—%RHEMH
THEREN TS, TVIFvT Iy 7 208k, BF CBEL, & UZRB 7% H% ICPMS THllET 27
BARBPOTHMMITHEICKE S FEEZTIL20, THPO  BETHY, 56, &8, IR, 5392 A4Y, LK
ERIIEEREE T 74 085 3 v 7 A0BEIZBWTART BIZH2H BOSMIZIEH SN TWEY™, LHL, K
RebDIhoTwab, AEE (JIS) TIIINERESHEE, FIETNVIT Y ICP R AF VIRICHWA 20, TLIT VR
FHEREE T 7 ARG IHHE (ICP-AES) X DER KRS ORE, &%, BH WRELLNy 275y
FARY MVIZL A EEHEN UL UISHEE 257, #)

-

LR AR TR 464-8603 B HIE A SR TH 2, PCrm i YArPCT A, PFet 2 YAr0 T O ¥ — 2

X AER] ST e =% o - N .
THBHIAL K LA — B0 162-8601  BUSUERETTE X A 354K AR, BRI WY 5. M, A LR
1-3 JEDFEWILRIIH LTEA 4+ eI, BREOKRT

NI | -El ectronic Library Service



The Japan Society for Analytical Chemistry

994 BUNSEKI

Table 1 Operating conditions for low-pressure heli-

um-ICP-MS

Mass spectrometer
Dwell time

Seiko Instruments SPQ6500
10 ms per channel

3 channels (0.375 amu)

700 W

11T mm

Channel width
Power

Sampling depth
Outer gas {low rate 0.1 1 min~'
3.0 1 min~'
>99.9999%

ARrpme B2y 55 Sl
Ti, Cr, "Mn, "'Fe,

Carrier gas flow rate
Helium

Analyte isotopes "Co, “Ni, ¥Cu

o (LAY

=75, WHETFTTERLIANI T LTI A E A+ VI
W72 1ICP-MS, T4 b BN 7 A ICP-MS I X i,
INSDTIVT Y ICP-MS DB A fRc&D™Y, T
L =W e A hEL I LY, BERGUEORE
SREARICLAZY. LaLl, 2OFKRIIBWTYE —-#
D FEFAERE R 2 LB E T A MEND - 7.
FZCARMZE T, BHERAONFELE LT, BRMET
FEREMLZ)R) RO ER2RET LA, Kikz
LA/EANY 7 L ICP-MS LA A DLELZ EIED, T
VI FRER B OMBAMY TR OB - (HE RS ITTEIMN
MU BEE o 7.

2-1 £ &

LA/IKEAY 7 L ICP-MS 28 1Y 0 b 0% i L
7o P—FEkGEREL, T EEROEIEDL v
Y7 2 — AEET N I = LA Y.

L —H—13#E 1064 nm @ Nd/YAG L —H— (SL402,
Spectron Laser Systems ) #fEHL;. TTL—2ay
i, WHROBEZRRSHD Y 775 Y (NW40, BOC
Edwards #) (2L —¥—BEHO 7T AREZRO AT, W
R4 2 RO A 7 (W 4 mm) & BE LI L
7o, BV FEICIE, NWAO 75 02 775 v YRRV
Y v 0y (BOC Edwards #) % vy, HE DR
WA TEXBLHITL .

Xy Y —HAROYMIA Ay, ~A70—3 Y b

o —%— (MFC-260E, HA7ZS8) 2L )FEL -,
7, BEAHOERICE, HEEH#EFE (Ulta-Torr®,

Swagelok #) % 72, Table 1 W CH1ERMB%2RT.

2.2 #H

e I VAT (20 mgml™ ) 1E, B In (R, Frilift
STHEE) 1.0g% 14 M MEEE 15 ml IZINEEIHR, KTH
MLUTHB L., 42, 200 BEERER (1.0 mg
ml™) B (FATATACE) EEoTEH.
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BaL, mEReg s Lz, TS0 2 MRET
THEAZITV, AHCE I B/ ERELL. 20
%, ZBET7T L= a3 yeMIZAR, KPIZ0.2mm
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Fig. 2 Heterogeneous distribution of trace elements
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Fig. 3 Effect of particle sizes of alumina on signal
intensities
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Table 2 Determination of metal impurities in high-purity alumina by LA/low-pressure helium-ICP-MS
Sample Concentration in sample (n = 5)/mg g_'
purity Ti Cr Mn Fe Co Ni Cu
99 % 12+1 45%0.8 2309 140 £ 10 0.3%0.1 132 3.5 x0.7
(18, 15)" (4.1, 4.6) (2.4, 2.7) (140, 150) (0.3,0.8) (12, 14) (3.6, 3.8)
99.90 % ND” 0.8%0.3 0.6£0.3 3.0*0.6 ND ND 1.6 0.2
(ND) (1.0, 1.1) (0.7, 0.8) (2.6, 2.8) (0.1,0.1) (ND) (1.4,1.5)
100.00 % ND 0.7%0.3 0.8+0.3 29*0.6 0.7x0.1 ND 1.8+£0.3
(ND) (0.6, 0.7) (0.5, 0.6) (2.8, 2.8) (0.6, 0.7) (ND) (1.8, 1.9)
a) Acid decomposition in parentheses. b) Not detected
2. edB, KFETum OREETHWSE, YR Y « m

CiIREH 30 min LEBETAETVIFONE LSBT
L0, BE - RABERLISHEL T 7.
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Johnson Matthey ) D5 #7{E% Table 2 IZ/R7. &k,
99.995% OREHFIEHE TV L) L EDOREVHETH -
P, Uk eIy ) —NVD 11 REBEYTHY
TR—A PRABZER L2, 7V -y Xy FHATLY
J—NEREESE. F, KBO® 45 M EREEE AW
TT7 VI FBREMERSH (230C, 16 KH) L, ETV/
WEANY = A ICP-MS” 12X o THONEICPWTHR
. WFRORBHI DOV THREIC L o THONIERE
&, MEBSRICE > THLN-HEMEERE (o) O
PT—3 L7 &b, MERSHICES Ti OWEEIZE
TREVH, 3o PERAT—H LA &b, KEZLET
NIFHHETEOMRE TR 80) ETil, Cr04, Mn
0.2, Fe 0.9, Co 0.1, Ni 0.8, Cu 0.6ugg ' THhH, #H
DKEGIE ICP-MS T3 B K 2l E A W EE 7 Cr, Fe &
7% TEHEOREE O ME L MERESTASTETH - 7.
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