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Dissolution procedure for the determination of major and minor elements in

La-Sr-Ga-Nb oxide by inductively coupled plasma-optical emission spectrometry
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This paper describes a dissolution method for La-Sr-Ga-Nb (LSGN) oxide samples, which are
hardly decomposed by conventional acid treatments. The LSGN oxides are not dissolved in any
acid solution and do not undergo fusion with alkaline reagents, such as NasCOs. However, the
sample can undergo fusion with Na;B4O; powder. A sample (50 mg) was fused with 1 g of
NayB4O7 in a Pt crucible, whose inside wall was covered with pre-melted Na;B4O7 (1 g). The
melted product was cooled and then dissolved with a mixture of 30 ml HNOs (1:1), 25ml
H>0Oq, and 1 g tartaric acid. After the addition of 1.5 ml of HyO; and 5 ml of an Y solution (5
mg/ml) as an internal standard, the solution was diluted to 100 ml and measured by inductively
coupled plasma-optical emission spectrometry. Two samples having different chemical compo-
sitions were analyzed to yield each in good agreement with the analytical values between two

individual measurements.

Keywords : 1a-Sr-Ga-Nb oxid ; fusion with Na;B4O~; ICP-OES.
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Table 1 Instruments and the operating conditions

ICP source Hitachi P-5200 ICP emission system
Plasma operating power
Frequency
Argon gas flow rates

Outer gas
Intermediate gas
Carrier gas

Spectrometer
Type
Mounting
Focal Distance 750 nm

Spectrometer 1

Grating 3600 grooves/mm
Slit width 30 um

Slit height 10 mm

Reciprocal linear dispersion

(1st. order) 0.29 nm/mm

Observation height
Optical path
Photomultiplier voltage
Fixed-wavelength mode

in air
350~750V

1.0 kW
27.12 MHz

12 1/min
0.5 1/min
0.51/min

Vertical dualmonochromator
Czerny-Turner type

Spectrometer 2
1200 grooves/mm
30 pm

10 mm

1.06 nm/mm

15 mm above load coil

integration time: 3s X 3 times

417.206, NbII 309.418,

Spectral line employed/nm

(Spectrometer 1: analytical element lines ; Spectrometer 2: internal standard line)
Lall 412.323, SrIl  346.446, Gal
AlTl  396.152, Tall 268.517, Fe 11

259.940, YII 371.030 (internal standard line)

75 (NayCOs) REICLZMBABMICE > TLHMELE
o7z,

F 2 THOE X MM T AL Os, SiOy, CaO, FesOs M
OB, BHRAEL LTHERAShTwE kY ) 5
LEBEIL, EOLOBMAORFEITo%. ZO/K
B, WA EEF FU YA (NaBO,) %AV 2EBICE -
T, ABZEHEBILT LI ENTEL KBTI FOBERL
OFEEFMBAL, Z0OBHE%EH VT ICP-OES 2 &
B &2iTo72DT, ZORHEEZRET S.

2 % Bk
2:1 ¥ &
R L7 H P-5200 ICP 5N EE, RUFD

BE&tt, RUDHICHEBELZAXS M V#% Table 112
R

2:2 HERVEERK

ERSHHOFEFRREZ AU T LD EMESRE T
B2 L7,

BRAROBEBRIREL 1.00mg/ml £ 25 L9, KD
LOWRARL 7.

Uy UEREE: BT 5 Y (LaOs, 99.99%)
1.173 g & 7 M AHBR 30 ml TMZBEMH T 5. HinE THH
#, 1000ml A A7 5 XA2IZBLAN, BEKTERTT
Ehbes,

A PR CFTLMEEBER: RKEA MO Y F T4 (SrCOs,
99.99%) 1.685g % 7M FHER 30 ml TG T 5. B

%, 1000ml A X7 7 ATIBLAN, BRKCERTET
HEhtEs.

) AR ) 7 A&E (99.9999%) 1000 mg
Z 6 MR 50 ml THMESES 5. WHEI# 1000 ml * A
TIAIBLAN, BEKTERETTEDLES.

= TIREEW: =4 TSR (99.95%) 500 mg & HA&
Il (F&E200ml) IZAN, TMWHEE 25 ml & 7 v{bkE
B 5ml 22 CTMESEL, 18 MEEES 20ml AT,
MBMEESEL LS ETMRT L. HHEBERKEMEZ T
500ml A A 75 AT LA, BEALAE 10 ml 200
2 THEBRICTERIADES.

TUIZy AEERE: TVIZYLAEE (99.99%)
1000 mg % 6 M 35 50 ml TGS 5. &HHE 1000
ml ARTFAIIBLAN, BEKTERETTEDLES.

5 I NAEREBI . ¥ 5 VER (99.99%) 250 mg %
H&I (F&200ml) ICAR, TMAEEE 25 ml & 7 vk
KFMR 5 ml &N TS L, 18 M BiEE%E 25 ml Al 2
THBREENSEL 2 $TMET 5. wHEItk, BEKEMZ
T20ml A A7 5 A2ZBLAN, BREIILKE 10ml %
MR TEBKCTERIEDES,

SREEME IS WSk (99.995%) 1000 mg % 7 M W& 50
ml TMEEHET 5. HHHE, 1000ml A 275 2 2I2H
LAN, ZFAKCTERETEDLES.

WATEES MY LA FEREKN RS P Y AEH
AV AN

BOM: BRiEAEE AV,

ZOMDRIE TG HRE L L7
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Table 2 Analytical results of La-Sr-Ga-Nb oxides
Analytical results (mass%, average \‘falue)
Sample
La Sr Ga - Nb Al Ta Fe O Total
A-1 7.15 34.9 16.6 17.5 0.34 1.04 <0.005 21.6 99.13
A2 7.22 34.7 16.6 17.6 0.34 1.03 <0.005 21.6 99.07
B-1 7.62 34.8 17.5 18.0 0.16 0.05 0.012 21.6 99.74
B-2 7.48 35.0 17.5 18.1 0.15 0.06 0.012 21.6 99.90

3 MREER

3.1 HEPEEOKRE

RN ZARXFELT=AT, MATHEOY V¥ L
% & LSON B L 1d, B r#LVuRBTH
5. —BREICHABOSHITIE, BRI 0%, RO
BAKFEA YT L, REEF MY L% EORF &V CER
L, B2 EERPKICERLLTVIREBICEL S ¥
®, KBEBELTVWE., SEORABHIOVTIE, KDL
% HETH @A RAMT.

@ BRof% . AK 100 mg % 200ml ¥ — A —IZAN, B
B (HCl: HNOs:H,O=1:1:2) 25ml ZZ TH 30
SMBL, GETEIE R ALY, FEALSR L H
o7,

@ BEEEMN: AR 100mg ZHE S5 DIZICARN,
KHSO, 2.0 g ZMMZ T, 55 MRABRT 5. HHE 200
ml =4 —IZAN, B 1+1) 25ml & BEILATK
2mm%mi,M%Lﬁ%%ﬁ&tﬁ,%@uﬁ%b&#
‘o fz. REABEEEEZ 1058 20 0MICER LA,
VTR 5L R h o 7,

@ 7N VEERML: R 100 mg AL 5 DIZICA
, REEFT MY T L20g%MZT, #9305 MREER
T4, WwHEZ200ml E—A—IZ AN, WHEE 1+1) 25ml
EBERALKFEK 2.0 ml Z A, ML DL KRS,
SEEIZTR L e h o,

@7TNH)EEM2: UEOFEIZE > TOREIIHHR
Laho0T, 8% X SOMETH STV Mk
VERF M) AICE BRBHERMEOTRIEH L. A e
RFREOREEBLTH-OICALBDITIC s v BT
MITAL0g ZMRATMBRMBEL A =07 L72521F
WK 100 mg # AN, BIWAYEEF MY YA 10g%
IR # 20 FHERBBERL 2. BHEEES21Z% 200 ml
E—A—ICANME (1+1) 30ml LA 1.0g 2R,
MBGERRE L 72, BE2 O ZICHEBIBHELTWS L &1
AR (1+1) 5ml LaBERILAKEK 25 ml ZINZ, Nk
T5Z L TERIITBENTE.

3:2 HTHRME
D EDOGREORE ORKR, BT LR @ ok

Lo THRTHIENTELDT, KO LS ol
WKLo TEERTo 7.

oL, AELDOIFICHAY®EF MY A 1g %A
WINBER L, 2D 3WNEICUAYEEF P A%k 54 =
Y7L, AR50 mg RUHEIZHAYEEF P YA lg
EMETEIL A LIZA L, 20 5ERT 5.

B 0%, BRLE T-7-HE521T% 200 ml ¥ —
A2 AR, B (1+1) 30ml, BEE{LKEK25ml &
BAMR 1g 2MZ, BMTMBELERTS.

TEIEMMPER L A1, FICHE 1+1)
5ml ZMz, MBABEETS.

WHEZ 100ml 2 27 5 A 22K THRVE L, #@ELK
FAK15ml #MzE 5.

WE#ELLTA Yy MY YA 5mg/ml &% 5ml %4
Z, KTERIIEDEERLT 5.

3:3 BEHE
UEDHBEILL > THONLEHE, ICP-OES HBIC
Lo TRABOERGTTRENE, TR, FOBEHET
FROGHTHICEEL, HIFIZ XV HE SR TV B ERE
EEEY 25210, RETEICIHFSNTHELZE
L, 9 &fr-72".
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S LIBRESEO P2 TR L. RBERSOL
TERSHKERL2S, FRBL L 2O OEEHEIE,
L —FH LT,

4 ¥ &
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