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Dissolution with HNOs-HF /ICP-OES for an analysis of Ag-In-Sn alloys and
others by using the sequential correction method
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Tin alloys have generally been dissolved in HNOs-HCl-tartaric acid and measured by inductive-
ly coupled plasma-optical emission spectrometry (ICP-OES). However, alloys containing Ag are
precipitated as AgCl by dissolution with a mixed acid containing HCl. Therefore, as a method
for not precipitating Ag and Sn it was performed by HNOs-HF dissolution. By using the dissolu-
tion method, Ag-In-Sn alloys could be measured by ICP-OES. Moreover, the dissolution
method was applied to Cu-In-Sn alloys and Ag-In-Sb mixed samples. After measuring by ICP-
OES, it was calculated by the sequential correction method, which involver correcting the fluctu-
ations in the emission intensities, the impurities in standard reagents, any spectral interferences
or non-spectral interferences, and the blank values.
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alloys ; Ag-In-Sb mixed samples ; ICP-OES.
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BUEE T I XATREHHE (ICP-OES) THRE DMK
SN ET HELE, BULBERILE LEThiE s ok, &
HOBRALIITE RO LEFNELIBELLDLEbH 5.
AL TiX, Ag-In-Sn BEFORIC L HBFEBLIZONT
BET L7, H.SO,-HNO;s T Ag-In-Sn & &% BMILL
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[l

* B ERAINL 50 AF R
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Bd 5\ ik HNOs - BB T Pb-Sb 38 H Bk sb” %
FRNFREBBRILLTVED, SnEETBEHL 2.
HNOs;- NaF & % i3 HNOs-HF T Sn-Pb-Bi'” &5 Wik
Pb-Sn' & Th ZTNBERILL T 525, FIZL D Ag,
In, Sn, Cu, SbRSi 2 LIXILBE LV EXgho.
UEDOBREHS, Ag-In-Sn & Cu-In-Sn EER T
Ag-In-Sb iR &8 # % HNOs- HF T## 1t L T ICP-OES
THIE L. HEERXBEEDICIYVERSELL. &
KBEETIE, AEBEOKRRKEL BEREPOTHY,
SRT#, EFNTHBRUEZABRBEOMIELHXITo T
5. ohTH, EHERL - XKL ARZ PVROTED
BERYRUARZ P VBRI CRTTFAYFOERZ I
3%, 2070, ERTROFHTFHE D0 HEY)
GHEREBIRTRETHB. LL, oRTHRIUE
TEIETERTS. kokTHiR, DETY ESHE
DEAL) - ALFETH (BHORRLBHTHICX 2HER
FRENE) - 4+ AMLTFHBERUBETE BEEREFH
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Table 1 Instruments and operating conditions
ICP source Hitachi P-5200 ICP emission analysis system
Plasma operating power 1.0 kW
Frequency 27.12 MHz
Argon flow rates
Outer gas 12 1I/min
Intermediate gas 0.51/min
Carrier gas 0.5 1/min
Spectrometer
Type Vertical dualmonochromator
Mounting Czerny-Turner type
Focal distance 750 mm
Spectrometer 1 Spectrometer 2
Grating 3600 grooves/mm 1200 grooves/mm
Slit width 30 um 30 pm
Slit height 10 mm 10 mm
Reciprocal linear dispersion
(1-st order) 0.29 nm/mm 1.06 nm/mm
Observation height 15 mm above load coil
Optical path . in air
Photomultiplier voltage 350~ 750 V
fixed-wavelength mode integration time: 3 s X 3 times
Spectral line used/nm

(Spectrometer 1: measured element lines; Spectrometer 2: internal standard line)

Sil 288.158
Sn 1 283.999

Cul 324.754
Sb1 217.581

Agl 338.289 InT 303.936
Zn II 206.200 (internal standard line)

DEAL) 12, TR TW3E®, 2070, KREERL
IZFR CREERICE VST ERDOIRETH S,
2 % B

2-1 &, BERUVIEERRK

TR 1 L5 6ER 2 AL T\ b HIZ P-5200 ICP &
KT EBEZER L. Z0EE L 8ESM% Table
LISRT. Z2LTC, WHFADR 754 ¥F—% b —F %4
HL7.

AR DOHMEE 99.99 ~90.999% DIZHERAIE, RUSTHHAR
BEEALZ.

iREE (HNO;s: HF : HO=10: 2 : 13) : HNOs 800 ml,
HF 160 ml £ 7K 1040 ml Z#{E& L 7.

Zn NEEHEE (10 mg/mD) : Zn 10 g % HNOs (1+1)
100 ml THMEL, KT 1000 ml (&R 7=,

2:2 ERZEZRBIEE

#A# (FOv27) 100mg % 100ml RY 7oL r75
ARy, BEEBmI #RKY) SO L yh— ¥Ry b
TAN, B BR%# L TERTHEMTS. ZhiZ, Zn NE
HEBFEW10ml ZFWMLTME, KT100 ml {CFHRL 7288,
ICP-OES THIET 5. WEITB VT, HEBRIIABEHR
ERICERIBEE L, HRipBEHIZ 605 (SiDFEIZ90B)
BRUFHEBIZ0H SinFET608) 345, H—
TEROREBABHR, REXBBRRUTTHRE S
KTHROUEABRIL, FLBRUFELESi 2B VI

D, REERBRICHERLUARL 2.

FHEERISR LA L 5 T Fig. 1 DBKBMIEETITo 72,
B ORBHABRE AT HROAERER, KB
DB M) v 7 A< v F 2 7 LG HTHROHIE
REH, ZRABREEEVCRBBERONETE L WEETHE
DEAEELZWET S, REKHABE»OREBEERL
THOBROWETLER (ng) *51ET2. HETER
(mg) ORBEALLWMIET 5. EEREICHETEOLH
Wb o7: L ERGNTHERLIEFHTHBROHERBR
DRUELEEREZWET S. B—THEOBBEEZHTHAET
WERERD, FHTEFD S L ZIIFEIETBRORER
B, ZARBERVCABBROWETER (ng) 28
E¥5%. ¥0ATHEROWUEABROBETLERE (mg)
ZMx7-HEE (mg) THo>THSHTHRLRDS.
ZHABRBEBRUORBBROBETLE (mg) DFSHTH
REMETS. ABBBROWETE (mg) *ZRRMET
MIES 5. ABBBOWETEK (mg) 2RBETH-T
SHE (%) 2RDB.

3 RMRLEE

£B Cu, Ag R In i HNOs (1+1) »2WIiiRE
(HNO;: HF : H)O=10:2:13) CTEREMTE/. Ik
&€& Si RU'ERE Sn, SbiZ HNOs (1+1) THEH‘LTD
BERLZVY, RECTEREMCE/. BL, SizREE
THERIERT B L SiF, & %2 o THET 5, ZREMT
BERLedPol. ZODICSIDERTEXLDT, R
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Measured emission intensities for single element, matrix
matching, blank and sample solutions

I

Calculation by using the calibration curve by solutions of
analyte alone (an internal standard method)

I

Correction for the fluctuations

Impurity in standard reagents used

no
Correction for the impurity for single element and
matrix matching solutions

Check of spectral interferences by N
using single element solutions

no

Correction for spectral interferences

Check of non-spectral interferences by using
matrix matching solutions

no

Correction for non-spectral interferences

<7

Correction for blank value by
using blank solutions

|

/ Analytical values corrected /

Fig. 1 Flow chart of the sequential correction method

HEZZREFL. BORIEBER 100 ml FIZHNOs FUETE25E) P20 THRL, TREThDOER 500
10~20ml TL VA%, HF X 2mlic L7, HF % 2mliZ mg 2B 25 ml THML, 100ml ICHRLT, 82AH
L7-#HiZ, T HF F—FICEENDHDB7-D, HFDEEX  HELTIUREL 2,572, L72d*>T, HNOs-HF 2 &
ZLLILEREICLIZSIORABESBEL LD SR HZBRARIEIAg-In-Sn R Ag-In-SbELIIH LT, Si
HBRADPEL koD TH 5. DHUETEHDOTHERTH 5.

Ag, Sn RUFSb # HNOs-HF THBELIHE, Tho Ag-In-Sn & Cu-In-Sn &8 KU Ag-In-Sb F D £ H
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REABOGHER% Table 21TRLA. AERABORE
AEIRIENEN Ag-In-Sn &4& A: Ag 90, In 5, Sn 5;
Ag-In-Sn 4% B: Ag 75, In 15, Sn 10; Cu-In-Sn &%
Cu70, In6, Sn24% THho7-. REARIZLERVFE
ERSIZEVRY, REICIAZREMCLIVABLE
BRICERLA. RERICIZ2ZERBB/THL-D, Si (7o
v7) 38 30mg TIE1HT, $100mg TIZ2~3HT
BELH, SiF & LTOEBOEEII L ok, HER
i, EBRICX Y RODABETEOSATHROF— 7%
LERBEOMERAN. 2L T, BHIE, HEBEOEREL
DWIERUVBRBEEICLVEE LA, BEORR, &
FMERUHEBOERELOWIEL D b BERFBIEEDOEH
12y, 6&FE, BEAKICEREGMEL 2IZFE LOHE
»ELN.

HWELT, Ag-In-Sn & Cu-In-Sn A& R U Ag-In-
Sb iR & ¥ % HNO,-HF IZ X Y ### L T ICP-OES T Si
DEOTERTAHILNTE, BICERMIEEICL Y BEF
LaWERVES N,

X 73
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