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Abstract: Under the optimal instrument parameters, the inductively coupled plasma atomic emission spectrometry
(ICP-AES) was used to optimize the experimental conditions by studying the types of dissolved acids, sample size and
constant volume, analytical spectral lines, short-term stability, coexisting element interference, standard solutions for
working curves, etc., and an ICP-AES method for constant elements in AIVSnCuFe intermediate alloy for titanium
alloys was established. This method is suitable for the determination of constant elements in intermediate alloy, and has
the characteristics of good test accuracy, high efficiency, and good stability. The testing range for Al and V elements is
10.00% to 50.00%, the testing range for Fe and Cu elements is 2.00% to 10.00%, and the testing range for Sn element
is 4.00% to 20.00%. The spiked recovery rate is 97.5% to 103.2%, and the precision RSD is not more than 2.5%. This
method effectively solves the problem of detecting constant elements in AIVSnCuFe intermediate alloy.
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SR, p=1.13g/mL; 4. . . #. B NEIER
W, 1 mg/mL.
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Table 1 Optimal test conditions of instrument

Atomization Auxiliary air Cooling air

Power Vertical
gas flow flow rate flow rate height/mm
rate/L -min* /L min? /L min? 9
1150 0.70 0.5 12 12

13 XBTE
1.3.1 RKHEHfE

FRHEX 0.10 g AIVSNCuFe H[E] & & FF i CRLE /N T
500 um), FEAEZE 0.0001 g. HH4T 2 IKFATIRES, HCF
BEAE NI =L R .

1.3.2 RAERELH)

FFE BT 100 mL RIS MM, BL5 mL
AR, N 2 mL A4ER AT 6 mL ERER, RIE A E R
BlAMR, BEEANESR. B 100 mL R A &R
i, HKERBREZIE, R

FEHL_FAR ¥ 10 mL F 55— 100 mL ¥Rl 25 & i,
IMREEVA R SRR R, FKMREZEZIE, TRA.
1.3.3 I &R

PR T AR 2RI RV T LAY . R —
B, SRAFERITE Y, B HOE & A7l e 2 AR #E R
53R 2 TR B ARME TAE M4 ia, HmR N 5 iR
AR — 3.
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Table 2 Preparation schemes for calibration curve solution

Solution concentration/pg mL™

Element

1 2 3 4 5 6
Al 0 10 20 30 40 50
\ 0 10 20 30 40 50
Fe 0 2 4 6 8 10
Cu 0 2 4 6 8 10
Sn 0 4 8 12 16 20

1.3.4 NE

K HUERRE & 5 B TR R T R OB, fEIE e
MR TC R B AKAL, e RYVEHER R & e R Mk
RATORIE . VAWRFEREAL KR, J6 ARG a8 B AL R,
Exifl TAEMZR, R 70 3 AR dT 2R 4 1t A 0% RECR
/NF0.999.

I 2 ) e () A dft 2 AT R A M g, B TH B
BLE 2l 45 H &4 D 76 2 10 0 B .
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21 ARRREIEE

FRHL 0.10 g AIVSnCuFe H[E]A &4 &, BT 100 mL
RV 2B, NN 2 mL B4 R +6 mL £hFZ i 5 mL
MR +2 mL SRR, N 20 min 58 B, W
HEWE S, Bt mkeT i, MR-HRREARS
it e — S R VB A W2 38 o] LY - AIVSnCuFe e [a] &
&, (B BB SRR MR R E AT HE 35 R
Gr, R TE 2 SN A A, RIS
PRV AR, B BB CRAIERE S IR VA R CR , T PR %
& A A
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#Id 100 pg/mL, i &R E S FERNAE 56 H .
AIVSNCuFe HFHI & & En R S mE s, EH &k
WY, SREGB/DFREE R 38K 8 AR 8O AT I )
o3 S 7 SO R A O B 7 DA il o A7 VI BRI
FRFEE 9 0.10 g, fFFESIE MG A 4 100 mL, 4
HY 10 mL # A\ 5% — 100 mL % &I A 347 I 5E o
2.3 SITIGIERE

FIH ICP-AES VLMl E TR & &I, Al I ff
TG E O Rl IC 3R 16 TP, 0 B AE 4 T 26
NEEL S E IO R A il 2R, B 5 FR Ay
MG E RS AR VAT RIS AR HEIE R 2 Hr K
BRI T R 2 2% RBURE B TS 4R 8 X R
AR REAT i A, AR AE O R . R
B SR IEH ARG R, W&o RIGELMERL, R
B A G R T HEAT M R Al JG 3R 394.401 nm 4b
WELRAE S ERE R, T4/ Cu Jt & 324.754 nm ibif
RAE ST R, T/ Fe JL&K 238.204 nm kbl £k (5
FuREE, T/ Sn JtE 189.989 nm A ANZZILAFE
JLE T, 283.999 nm &b iELL 5 %2 F V L ER T
V Jt 3 309.311 nm &b 3l 4 -4 v] 8 i 5 SR HE W R
310.230 nm S L IR T . ALEG TG,
T8 1 % TG 3R A AT i 2 LR 3.
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Table 3 Elemental analysis spectral lines

Element Wavelength/nm
Al 394.401
Cu 324.754
Fe 238.204
Sn 189.989
Y, 310.230
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3% Al Cus Fe. Sn V5 Fivby i 375 i 48
MITE 5 R, DL S 1 335 28 56 5 1 A KT A 78 e 22 o
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Table 4 Relative standard deviation (RSD) of spectral

intensity of elements

Element Al Cu Fe Sn \Y

RSD/% 0.74 0.34 0.42 0.69 0.47

25 HETLEFIHM

NUAE AIVSnCuFe A [] & 4 36 A7 70 30 145l
JCER M, BH T Al Cu. Fe. Sn. V Hn g bnik
VI 2H AR i CAIVSNCuFe VRA B . 1%
I8 7 VR 58 - 0 R AERBAUE i P B R SR, R
H 5 B0 AR ME T TR S 06 U 1) B £ 0 B2 R 47 % B
ZiRNAE 5. MRS ATH, Bk Fe JLmAL, HITEK Al
V. Sn M Cu Mk 29 FZ g /N T 2 U 3R IR A TR 1 2k
SR, DA I AR P 1 AR A o % AR Y ORI SR P 2 Ak DL e
2, DAV B HE AR VA S R T T R B 22 e, E
G 193 Ao 5 VLR A S RO AN TR T 51 ke 4
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Table 5 Spectral intensity of single element and multi-element

mixture solution

Intensity
Element
Al \Y Sn Cu Fe
Al (35 png/mL) 107 535 — — — —
V (40 pg/mL) — 274343 — — —
Sn (15 pg/mL) — — 4900 — —
Cu (5 pg/mL) — — — 17097 —

Fe (5 pg/mL) — — — 18779

Al+V+Sn+Cu+Fe 108 070 275889 5375 17160 18712

26 T1EMzk

TERESRI AT, R R A S5 5T
R FEVE O TAE i 28 bR HE IS AT I 2, FEIC R
TAEMZ& WK 6. @i oz LM A, &7 Al
V JtRMEJEE N 10.00%~50.00% (FimasH, T
), Fe. Cu stz MGy 2.00%~10.00%, Sn Jt
F R TE A 4.00%~20.00% .
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Table 6 Working curve of elements

Element Working curve Linear coefficient
Al y=1470.56x+51.439 0.9999
Cu y=640.70x+1.22 0.9995
Fe y=3517.85x+9.89 0.9990
Sn y=80.28x+2.38 0.9996
\% y=9357.96x+136.8 0.9999

3 Hmoth
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W, MR RSB ZEE LR EIENE 7. B3R 7 774,
AIVSNCuFe H [B] & 4 1900 0K 5 BE B i A G o 14 i
7% (RSD) YA KT 2.5%.
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Table 7 Sample test results and precision of AIVSnCuFe

intermediate alloy

Average RSD
1% 1%

Element Test result/%

35.25, 35.67, 35.82, 35.23, 35.26,
35.26 1.69
35.36, 36.19, 35.29, 34.37, 34.24

41.82, 40.74, 41.46, 40.82, 42.85,
\Y/ 41.76 1.73
42.56, 42.61, 41.66, 41.58, 41.49

13.43, 13.55, 13.56, 13.34, 13.05,
Sn 13.34 181
13.59, 13.28, 13.01, 13.59, 13.02

481, 4.82, 4.77, 4.90, 4.65,
Cu 482 201
4.83, 4.89, 4.99, 4.85, 471

5.04, 5.01, 5.02, 5.00, 4.94,
Fe 5.03 1.68
5.03, 5.04, 5.25, 4.95, 5.02
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NI R T HERR I, BEXF AIVSnCuFe H11a] & 4T
J& T b S, A [l W W3 8. B3R 8 T,
AIVSnCuFe i [a]& & IiAx W FAE 97.5%~103.2% 2
. DL, KH ICP-AES il AIVSnCuFe
Hi &SR REICR S E, A RIS R 30k,
FaE e Ar S RE A, AT R T SR AR = AT
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Table 8 Spiked recovery test for AIVSnCuFe intermediate alloy

Assigned value Add  Testresult Recovery rate
Element
1% 1% 1% 1%
Al 35.26 5 40.14 97.6
\Y 41.76 5 46.67 98.2
5 18.22 97.6
Sn 13.34
10 23.56 102.2
6.77 97.5
Cu 4.82
9.98 103.2
7.06 101.5
Fe 5.03 5 10.15 102.4
10 15.29 102.6
:l: ~
4 él:l 11%

(1) RATHH R SR R AL ISR T W R AE o, B RE
TRAEFE S MR, SOAT AR o5 o A

(2) RH ICP-AES i£ill%E AIVSnCuFe ] & 4
WEIILRTE, Al V TxNEEEN 10.00%~
50.00%, Fe. Cu sG& MIikyiH 2.00%~10.00%, Sn
TCRMRTEHE N 4.00%~20.00%. 1% J7 ¥ nbx B i
N 97.5%~103.2%, RSD A~ kT 2.5%.

(3) KH ICP-AES il i& AIVSnCuFe 1] & 43
WEITRSE, BARNSRER. AxEs. etk
LS E AL, AT R TS B AR = 4 A
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