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Determination of Al, Mg Contents in Zinc Aluminum
Magnesium Alloy by Inductively Coupled Plasma
Optical Emission Spectrometry
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Abstract: The calibration curve was prepared by the matrix matching method and La was used as the internal standard for
calibration to eliminate the influence of matrix effect and instrument drift. The determination method of Al, Mg contents in
zinc-aluminum-magnesium alloy by inductively coupled plasma optical emission spectrometry (ICP-OES) was set up. The
method was applied to the determination of zinc-aluminum-magnesium alloy sample, the relatively standard deviations were
between 0.86% and 2.13%, and the recoveries were between 96.4% and 99.6%. Compared with the chemical analysis
method, the results were in good agreement.
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B EEA GB/T 12689.1—2010 (436G B (EDTA
W) GB/T 12689.7—2010 (K 44 J5 T % i
)} GB/T 12689.12—2004 ( Hi JEHE A 45 85 F14
J T & SIS ICP-AES 8:) . FRbrifE 4R
5 F5 LR 0.000 5% ~ 12.00% (ICP-AES 32 ) |, 178
A3 5 8 143591 K 0.005 0% ~0.50% ( ICP-AES 1)
F110.002 0% ~0.20% ( KA FIRWOEIED) . BE&
SN BRRAR, & B R T = A R R
W FREE R AR 25 AR, AN BB A2 R A
FREEG A Bt R 0T 2 R B E ) 2R, B
JEEVO R ICP-AES 3R E RERRBE A &P Z R E
g (HIL R I BB 5% , 1 HL ik X 52
BRAE DU ARG 25 B | DR S . T A
SETX BRSO R E B R S & 2 FhoT
ARy, FEEHTERATENESES &
(ARSI PRI, BF 5% O 4 57 i ICP-AES 32 PR il
FE T AR S IR ARG S U T T

AR SR FE A DG TiE 325 225 T A A il 4 0 B Y
A2 1E K 5 A AR 0, FASL 3 R () 52 ), ST T
JH H R G 45 B8 K & SO A (1CP-OES ) 1l &
PEEREE S TP INER BET R M 7. T D R
7 oL RGBT, BE NS W R A 7 R
[ EEK .
1 RIEEBS
1.1 {¢EEF

Optima8000 HL/BHH & 55 25 1K A& SOG4 (36
[ PerkinElmer A ] ) 5 L KF (8 2 Bl 24X
ar(dban) ABRATE) 5 B Y (I 2% AL AR
J7) 3 RA(99.999%) 5 Fh R (p=1.19 ¢/mL, 1L 2%
4f) ;ﬁﬁﬂ?ﬁ(p= 1.42 g/mL,{jtgﬁgtﬁ) B0 VEE BR R
PATTCEFRER R (1 000 pe/ml, F %A (4 8 M,
FABL AT ) s B AERE (99.999% , ILAAE 1R
L PLEE T BE bR MERE S ST T ) s BEEREE S SRR
(14,24, 3% 4# BRI RS A BRA A ) 53086 K
HEF4A GB/T 6682 HEILAE i —2K.
1.2 {UEBEBTIEEHE

ICP-OES TAEZ&MF . RF KAEZTIF 1150 W3
A 12 mL/min; L2 & 0.7 L/min; 5§ B
AUt 0.3 L/min; G308 M 1.5 mL/min; WL J7
2R ) LN 005 VR Bk 2 K.

1.3 REH*
1.3. 1 FEAhATALEE

FREL 0.5 ¢ (K563 0.000 1 g) BES: T 250 mL 58
FRr A 20 mL SR (R 12 1) FRIRIZN R
N IR A B e 4 R E SRR
F100 mL 25 f 0, KA B 2 20 5, IR 4. 1R
10.00 mLiA3& T 100 mL Z¥HCHE T, iMA 10 mL A9 5
PIFRETR (100 we/mL) , /KRR B 20 TR AT, FFI.
1.3.2 HRiERR ARSI R B

BEIEARTRI . MERMFREL 1.000 0 g MBALEE 2218
HIA 40 mL AR (PRFREE A 12 1) FRIB s 452 1k
Ja, M ER M T, RN ERZEREBE A
100 mLA R, FIK MR R 21 IR A), A il &
R H10.00 ¢/

FEHL 10.00 mL BEILARER 6 Oy, BT 6 1
100 mLZ& &, #UKIA 0.00,0.25.0.50,1.00,
1.50.2.00 mL BEFREE A 0.00,0.50,1.00.,2.00
4.00 .6.00 mL FAAREFI LA S 10 mL (5 AR R
(100 pg/mL) , /KT RE 2 ZIEE IR, 8.
1.4 itE

fifi ] ICP-OES W % A 1 ¥ W 3R 91) I 22 il A
M2k, P RO S TR, e (1) THEEAE
FERICR .

p X 107°
m

Ko FFES P RFINTE S &, % s m HFREURE
it g;p N ICP-OES M2 A FE S 75 W A5 oo 2
AIRFIR L mg/ L.

2 ER5UE

2.1 EfM#Em

BB BRPRUEATRG B E 1.00 mg/L, 435 ImA
AN )R B2 ) PSRRI W, 70 18 58 A AR S BRI T
HEATIAE | 5B B ARG B BRI 1 520, 45 21 40
1AL M8 SRR IEISCR R 95.0% ~ 105.0% 5, AT
INHEAARTHRT LLZ M. N 1 A LR B AT
BERINE S M AN K T 2 SRR BE = F 20 me/LL B,
X BRI EL A B s A . PR Ok AR R
TE S5 TR 5L AN ] 206 | BT LA T vk SR SR A T e
P UE10 - YN
2.2 WHREIRLE

AR I S i 3 AR JC R BT 32 B 0 52 ), b
ST I 52 B 0 [R) R 52 ) 2 ek SR AR O 1S T Y

x 100% (1)
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AROT . AL A WA CR AT AARTE FELCAYIN E 25 2R, gk 2 Bl R 2 ATLLA
RE X 1AL LRI E 7 U, IR BEAT TInAR Rl A IR G ER FEAN I AR D0 ER 9 A 4 R A

G, LWE T A bR T R AR DA A5 T &R Sy oo
x1 HEGTHEZR
Table 1 Interference experiments of Zn
PEREIR T BT BEIAH 5T m] i B BT ENECIrie s e
W/ (mg/L) W/ (mg/L) e/ (mg/L) /% W/ (mg/L) W/ (mg/L) /%
10 1.00 1.02 102.0 1.00 0.994 99.4
20 1.00 1.05 105.0 1.00 0.947 94.7
50 1.00 0.972 97.2 1.00 0.931 93.1
100 1.00 0.974 97.4 1.00 0.915 91.5
200 1.00 0.975 97.5 1.00 0.904 90.4
x2 WRERE (n=7)
Table 2 Tests of internal standard
- P D E e ARXTARE 2 IARBTER AR E RT R e
/(mg/L) RSD/% /(mg/L) /(mg/L) /%
A WbR B 3.41 1.65 3.50 6.87 98.9
e 16.97 1.00 17.00 33.50 97.2
MR B 3.33 4.49 3.50 6.60 93.4
e 17.10 4.67 17.00 33.27 95.1

2.3 KHRMELMESER

TEAS RS foe AR T DN SE AR HE I R 51, LA
JUER e v E DA A AR s, X 07 ) 24 S i R DA A A
b, R I 2. A TR 26 00 X s o e 6

FE 10 W THRbR DR 22, DL 3 184S AR 221
Rt B, 25 R sk 3 g, IRl LLE ), 86 40
PR ICER bR 2R G R B7E 0.999 9 DL,

MR AR AT

®3 REHEHNEETEE. LEERTRERUREX R

Table 3 Linear range, linear regression equation and correlation coefficient of calibration curves

. W LR . v % Ko Hh PR
TLE Lotk 3 AR RE
/nm /(mg/L) /(mg/L)
B 285.213 2.50~20.00 y=205 500x+18 914.8 0.999 92 0.040
e 396.153 5.00~60.00 y=108 300x+423.3 0.999 98 0.022

2.4 HBEERR

RME R TITE K 4 FhiriR s ket fT A

KBRS, 450 4 eyl hE 4 JLLIEH .4
FEATPEE AR E Y RSD ¥/ T 2.5%.
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Table 4 Precision tests of method /(%, n=17)
JLR 1R 24K 3 4k R
B 0.679, 0.701, 0.691, 0.675, 1.00, 1.05, 0.999, 0.998,  3.14, 3.13, 3.07, 3.09, 3.21, 3.16, 3.12, 3.11
0.704, 0.695, 0.688 1.02, 0.993, 0.997 3.29, 3.29, 3.18, 3.29, 3.18, 3.26
RSD 1.56 2.02 2.10 2.13
e 3.35, 3.40, 3.39, 3.37, 4.43, 4.48, 4.49, 4.50, 6.87, 6.75, 6.84, 6.89, 11.12, 10.91, 11.21, 11.15
3.38, 3.41, 3.44 4.41, 4.40, 4.46 6.73, 6.79, 6.63 10.96, 11.22, 10.90
RSD 0.86 0.90 1.34 1.26

2.5 miREYKERKEE
¥ BRI i TR e I i 5 T, X6 1#A0
24 RE E AT bR L 56, &5 R An sk 5 BTl |

F5SOTLLE Tk IR TE 96.4% ~99.6% 2
[B], 6 2 o3 Al 22 oK, R v B R A e
i

RS REKILIERER (n=5)

Table 5 Results of recovery tests

& TE WEREWEE/ (mg/L) TR R/ (mg/L) DB BRI/ (mg/L) IR/ %
1# B 3.47 3.50 6.94 99.1
i 17.04 17.00 33.43 96.4
24 B 4.97 5.00 9.80 96.6
e 21.98 22.00 43.89 99.6

2.6 HREIHKE
Fi IR GB/T 12689.1 1 EDTA T8 1, %) 2#KE i
AR ST R BT AT, X 45 SR 2k 6 R g (il T ok
D S T v I 7 o 1 R T R R 2 AR,
X AR TR B PR A0 B 5 AT LAY ) . EAE
JE R 95% , WAL N A ) R EE R 6, 2 o K BRI B
IR thps ¢ =2.45, NFE 6 TT LLFE W, 1, KT
Loos, o » 2SI RN 7 V5 I DN 7 45 SR T b 3 P 25
LR FH R 5 46 B IR B R SR R
£ 4 MR AT A 2R, IS SR T {5 iR 5]
T AR PG HER ST E R

&6 FiRLBEMR
Table 6 Comparison tests of different methods /%
LR Ttk 2#IRFE
i ICP 4.43, 4.48, 4.49, 4.40
Tk 4.45,4.49, 455, 4.56
g 1.79

&t

AR ICP-OES 1A SR EE & 4P il 85
g, SR DT T RN PN A 2 A5 1 3 Io 3 R &0z A
XA B RS B RE MR, 45 S 1) RSD #£ 0.86% ~2.13% 2
8], AR RN 96.4% ~99.6% , 3 AT A6 T fiif B kG
WP WERRRE U, AT T AR R BE A A R D v
ez
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