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Dissolution of antimony alloy, tin alloy and metallic germanium
using nitric - hydrochloric - tartaric acids for ICP-OES
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In determining the constituent elements of various alloys by ICP-OES, complete dissolution of
the samples is indispensable. It is effective to use a dissolvent containing complexing agents to
dissolve samples in which the constituent elements are easily hydrolyzed, because the hydrolysis
of antimony and tin could be prevented by using a HNOs-HCI mixture containing tartaric acid in
these elements. By a dissolution method using a HNO3s-HCI mixture containing tartaric acid,
the constituent elements in antimony and tin alloys could be exactly determined without the
hydrolysis of analytical elements. Furthermore, when a mixed dissolvent of 35 ml of HNO;
(diluted 1 + 1), 5 ml of HCI (diluted 1 + 1) and 1 g of tartaric acid was used, metallic germani-
um could be completely dissolved without volatilization as the chloride.

Keywords : dissolution with nitric-hydrochloric-tartaric acids; Sb alloy; Sn alloy; volatilization of

- Ge; ICP-OES.
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Instrument and Operating conditions

ICP source
Plasma operating power
Frequency
Argon flow rates
Outer gas
Intermediate gas
Carrier gas
Spectrometer
Type
Mounting
Focal distance

Grating
Slit width
Slit height
Reciprocal linear dispersion
(1-st order)
Observation height
Optical path
Photomultiplier voltage
" Spectral line used/nm
PI213.618
Snl 283.999
Znll 206.200 (internal line)

Cul 824.754
SbI 206.833

Hitachi P-5200 ICP emission analysis system

1.0 kW
27.12 MHz

12 1/min
0.51/min
0.5 1/min

Vertical dualmonochromator
Czerny-Turner type
750 mm

Spectrometer 1
3600 grooves/mm

Spectrometer 2
1200 grooves/mm

30 pm 30 um

10 mm 10 mm

0.29 nm/mm 1.06 nm/mm
15 mm above load coil

in air

350 ~ 750V

Gal 294.364 InI 303.936
Tel 214.281

YII 871.030 (internal line)

TUFEVEESIHEETALEEDIL, P ADEH
BHiiz oW T HRREF L7,

2 % B

21 &E, HAERVREERR

fER L 72 H AL P-5200 ICP 500 N irdsiE L OV O #
Vet % Table 1127

FEE 99.98 ~99.999% D &&E, LA v b v A (1)
RUOGHHRELERE L 2.

4w b ANEERE (1 mg/ml): By MUY
A (1D 1.27 g # F5EE (1+9) 100 mlICHEM L, KT
1000 ml (2R L 7=.

HERPIEEREE I (5 mg/ml, 10 mg/ml): HER 5 H 5\
F10g %k, TRENAEE 1+ 1) 50 H 51 100 ml 12
WL, KT 1000 ml AR 7z,

2:2 HAPBER VAT E

T YTy -FIVVES: BB 50 mg R GEARR
40 g %7K 300 ml 12V L, ZAUICHHIR 125 ml & 3fEE 375
ml Z Jl 2 1000 ml AR %) 25 ml THHREH L, 4
v b U APUEREEW (1 Ing/ml) 10 ml % IEFEISIN 2.,
KT 100 ml AR L 72, ICP-OES CTHIET 5. M
Ve (B—oHoH) &, EET5TREFELE
SR AR LERR Y, B & FRCIRIE L TR
T 5.

-4 IV h-AXE4E: B 100 mg ZRE (EAOR
40 g & 7K 300 ml (SR L, £ NITAHER 250 ml & HRER 250

ml Z 12 1000 ml (2R 2) 25 ml THHRAM L, H
SRNAEHEAR (10 mg/ml) 10 ml % EFEIZINZ, 7KT 100
ml ICABR L 724, ICP-OES THIET 5. WMEMRIERITE
W (H—ItHRONH) 1E, ERTAuREFELESREZ )]
B EEREYID, L FRICRIEL GRERT 5.

TUFEY-FIY LT UL BB 50 mg & IR
(AR 25 g &2 7K 300 ml \ZWEE L, ISR 375 ml &
HEER 125 ml % M2 1000 ml AR %) 40 ml THIRE
fEL, A v M)y AREEER (1 mg/ml 10 ml & IEAE
[ZIZ, KT 100 ml ICFHML 7244, ICP-OES TR T 5.
WEBEBAR (TR OMH) 13, ROBEFRLD
WS 5. 7 T E VEEEE (5.00 mg/ml) : T ¥ FE
¥ 500 mg % {R& 40 ml THM L, K TIEMEIZ 100 ml iZ
HRT L., H) oy AEEREE (2.00 rng/ml) YT A
1000 mg Z A48 (1 + 1) 45 ml THMHE, HE 01+ 1)
15ml &EAMR 1.5g A, AKTIEMRIZ 500 ml (AT
. ) UEEHEST (0470 mg/ml) : U YERTKFEA U T A
#110C TEEL L, FYr—F—HTHIRT THREHE,
206.5 mg & O & 9 &, AKIZEMEL, LHEC 100 ml IZHR
T5.

SRV = L BBV =T A 30 mg & EAEE,
TR, WK OKOEZ 2L CEMg, RO 2HR
20ml-3EEE 15 ml-HAER 1 g 0% b L) ISR L, e
INAZMEZE (5 mg/ml) 10 ml & IEFEIZHIZ, 7KT 100 ml
WAL 7244, 1CP-OES THlET 5.
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B, TOLE, ERTEME, BHOBEBE 2 LIZT VT 2|2z =
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BHELAZFIER S 5V, EBRICLNE, (FYFEVH vl 810w 5535
BV A X 100 mg - F5EE 5 ml-HER 15 ml - EA B 1 2 % B SESE
g) /100 ml T 5 FEHBE L TOIMAKMHIL LD o 72, T8
7 YFE YRR LA ek 8 - Y - W BRVE AR/ 1CP- %\i g
OES THMT 5L &, UTOMICEELL. Slale| + o
) WRLEBROKE, AL TEXRTRRE S &1z | & 2383
mo. IR U EELERORER, U KEL R =k Tere
D THBT 2DEP SO I O 1 1~ g = N .
3:1 ThhF L. g < S s .
2) ICP-OES IR O BRRIE IS, (REBR+ AR 10~ 20 gl 8 = iz f
ml +EAEE 1 g/100 ml TH UL L. = “91g
5) WML, EBRIKD TR O IT o E
= SUBE: I = - E
4) ICP-OES |2 & % B O e B O F IS R 13, . % é
TNER, 60 RUS0RE Lz, MEREELEEL, 3 S| 582% °
PHOMSWEL 3HBYEL, ZOTHME L o7, 2 €888 %
WED D %Y T FVREOEREMIETS 5 /201 W 3
B X o TR L7z o = |3
5) ST, WEDO LHBL, EHTE R VL X . h ¥
HIIE L7z € 585
6) ST WHTH, (L% T, 44 ALTHR B
VBT )Y 1k, WEESCE ) ERCHIETE Zno 2
T, ML IZIEFE CEROBREHEIZWE L THIEL 2. o 2 S =2 & |=
ZORRE, Table 2 IR T & 512, B RERIH SN Fai ot o:o: b |f
7z. IR
y [&£%x8 ¢ g & 8 £
R =2 £ 2 3 2 &
3.2 REM-1EE (~EER) BEROS LT AOWEE 543 2 2 2 % |
Fig. 11%, WAEM 1g-ME (1+1) 10~40 ml -5 5238 £ &4 £ E |3
(1+1) 30~0ml RUEAER 0 g-HHEE (1+1) 10~37
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Fig. 1 Recovery of germanium at dissolving metallic
germanium (30 mg) with a mixture of nitric (1 + 1)-
hydrochloric (1 + 1)-tartaric acids

ml-3EEE (1+1) 30~3ml CMEFEMLzE SOT L~
S LADEREFARSERTH L, BEENS 1gDL EIE
TEEE (1+1) 84~40ml-E® (1+1) 6~0ml T, &
LT, HAMS0g DL ZXMHHB (1+1) 34~37ml-1
B (1+1) 6~3mlT, YL A3EHRLhol.
Fig. 21, EAMR 1 g- MR 5~ 20 ml -4/ 15~0ml T
MBBIREL 72 & EDOF <=y LD E FAXR-HERTH
5. BAEE1g-HH# 18~20ml-3E# 2~0ml T, 7V
T AT L o7z, LA L, Fig 1| EHET A L,
HEOBRZMALTD, KM TWRnE ==y A
BEVEH LR T W &5 h o7z, LEORIE, 7V
< =7 AOBALY O A A IS BRIREE ISR L, RIS
RO A 4 Y OBVPEELRRFTHL I LERLTY
5. L72DoT, FRoy ABEEDOBBRIIB VT, ik
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ml %, WBErLELTLESIEABE 1 g-MB 1+
35ml-3EME (1+1) 5ml ZFHLAIEZ)PRWT &%
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Fig. 2 Recovery of germanium at dissolving metallic
germanium (30 mg) with a mixture of nitric acid-
hydrochloric acid-1 g of tartaric acid
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