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Homogeneity Tests on the Gold Matrix Multi-element Mixed Standard Solution by ICP-AES
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Abstract: In order to eliminate the interference and inhibition effects of gold matrix on impurity elements,
the gold matrix multi-element mixed standard solution was prepared using the matrix matching method.
The homogeneity tests on Ag, Cu, Fe and Zn elements in the gold matrix multi-element mixed standard
solution were performed by ICP-AES. And the homogeneity of the standard solution was evaluated by
adopting the statistical data processing methods: F test and ¢ test. The results showed that there were no
significant differences in mean and variance, indicating that the gold matrix multi-element mixed standard

solution was homogeneous.

Key words: analytical chemistry; gold matrix; F test; ¢ test; homogeneity

VU, R TR B R B i AN TR
K, M EEAAIHEE T EAEIL 99.99% %
99.999% 1) 7= iy, IRSZIH A I R HERRIN E &
Gl 4 v AP 4 TR G 3 IR e i 4 4 O T T R
o BRI TS EEAMET 99.9%M40 4, il
W% H GB/T 21198.4-2007"41 GB/T 11066-2009*,
53 9 F PR BRI A 5 B AR R S GRS AL (ICP-AES) FI
R TR ETEA (AAS) AT R IG » FEAS I I FE
TSR ™), KR e AR A S i
i & A A 2% R I (AR, LA AR R FE ik
KIS T BRI T3, EERE

ks H 1 2014-12-01

ARy BRI AR DU IR D). (B IEAAy B VR AR AE
EEAT AR A E R A . i AE . TR G ks
PR SN SRR 22558 s WEARERIE, BATZ AR
(1) 71202 R FAEAR TRV W AR N S I TR S R
FE )4, A SRR AR I S VT T, T PRI IR A
FIFIEIER . 546, BT ICP-AES £ B A S H R
s RMEVERITE . REE S oprd s, faoetk
U HAE[F I 2 2 oo R IR o REA AR 3
GB/T 21198.4-2007" it 7 & &3thiR & 2 n&hr
HERW, K F] ICP-AES 235 1 4 4 34T K 06
PSS AR Y oL I — Fh a2 Rl e B A (A 41

LTI FEFEFR S REHGT I H (2012QK246). R4 FUEHA KB RAEHI H (2011KY02).
FEH: FEE, &, WL, PR, BHARU5A: 514, E-mail: guihuall2@163.com



56 Al ol

536 &

O BRI —FR S, R RR v AR 06 L A% I
Mz —. HET, &5 HRERAEY) 5 RS 7
Pt F RGN ¢ Kk e I 12 F R
ERI AN T ER B AR EE R, HH (&
BER A SE R AR EEER, ME F
¢ REISVEAT I I 45 R A AE B35 M 22 71T
N Z SRR S . XIRASERE F ¢
R EVEFIH ICP-MS VERF T T N R AR RN iy o
HRER TR A, AR ICP-AES
EWR T &3 R 2 e RIR A b 13 211,
P T mai e RN 4 MRt R (Ag. Cu.
Fe il Zn){ENAGENME T F AT TSRS

1 SEK#E

1.1 AR TAEFM

HL B & 55 B R R G IE (ICP-AES, 3£
Thermo A @) IRIS Intrepid 1), %A N #s TAESAF
RUHAT M E =

RAFTNZE: 1150 W; @ESJESI: 0.5 MPa;
HFAME: 15 L/min; Z40SJE S 0.21 MPa;
S E: 1.0 L/min; $%3)283: 100 L/min. <
AR . RFR3%$0=99.995%; BEREMEERTA]: 30s;
FBUSITE: AT HOBIX 10 s, RAMEIX 8 s,
1.2 FERFIFAE

malids, SRR E=99.999%. ThE: AR
BIAtgeat, KA—HZEFRKOEHE>18 MQ).

&) Ag. Cu. Fe Fll Zn Ju R ARHERE &30 1 H
PRV LR, EAREM IR 1 FR.

w48

N

1 BRI

Tab.1 Single-element standard substance

T s om0V
5 (mLAf) /(ug/mL)  (k=2)

1 GBWO08610 Ag 20 1000 <<0.5% 2016.05
2 GBWO08615 Cu 20 1000 <<0.5% 2016.10
3 GBWO08616 Fe 20 1000  <0.5% 2016.04
4 GBWO08620 Zn 20 1000  <0.5% 2016.07
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Tab.2 Homogeneity assessment of Ag in the gold matrix multi-element mixed standard solution

Ag 1 pg/mL 3 ug/mL 5 pg/mL
It 1] LA I 1] LA I 1] A
1 0.9926 1.000 3.003 3.006 5.060 5.048
2 0.9988 0.9905 2.991 3.009 5.109 5.091
3 0.9958 0.9903 2.988 3.003 5.172 5.098
4 0.9961 0.9826 2.997 2.987 5.222 5.136
5 0.9904 0.9900 2.985 2.987 5.240 5.194
6 0.9888 0.9869 2.986 3.005 5.258 5.167
FEIME 0.9938 0.9901 2.992 3.000 5.177 5.122
s 0.003802 0.00574 0.007033 0.009874 0.078604 0.053698
1| 0.0037 0.008 0.055
F 2.2625 0.5073 2.1428
Fo05(5,5) 5.05 5.05 5.05
S 0.00281 0.00494 0.03884
t 1.552 1.6181 1.4161
v 10 10 10
f0.025(V) 1.8125 1.8125 1.8125
<t,025(V) & & 7
it %5 %15 #%)

R oo My 23 39 AR ) AT A U SR T
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Tab.3 Homogeneity assessment of Cu in the gold matrix multi-element mixed standard solution
Cu 1 pg/mL 3 ug/mL 5 pg/mL
Jitila] N el N JitiIa] N
1 0.9936 0.9928 3.000 3.011 5.053 5.052
2 0.9950 0.9932 2.991 3.004 5.092 5.085
3 0.9933 0.9947 2.994 3.011 5.103 5.083
4 0.9926 0.9910 3.005 2.987 5.120 5.072
5 0.9928 0.9914 2.982 2.988 5.147 5.123
6 0.9899 0.9908 2.983 3.017 5.123 5.099
A 0.9929 0.9923 2.992 3.005 5.106 5.086
s 0.001683 0.001521 0.009138 0.010671 0.032185 0.02408
1| 0.0006 0.013 0.02
F 1.2244 3.2729 1.7865
Fo05(5,5) 5.05 5.05 5.05
Sq 0.0009255 0.009 0.0164
t 0.6483 1.4448 1.2196
v 10 10 10
10.025(V) 1.8125 1.8125 1.8125
1<10.025(V) = & =
45k ¥15] #1%) %15
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Tab.4 Homogeneity assessment of Fe in the gold matrix multi-element mixed standard solution
Fe 1 pg/mL 3 pg/mL 5 pg/mL
A A A A Hla] A
1 0.9818 0.9937 3.005 3.018 5.071 5.044
2 0.9848 0.9938 2.986 3.013 5.110 5.091
3 0.9768 0.9883 2.989 3.023 5.176 5.091
4 0.9852 0.9788 3.013 2.986 5.201 5.095
5 0.9803 0.9809 2.964 2.974 5.241 5.157
6 0.9869 0.9833 2.981 3.006 5.257 5.186
FHME 0.9826 0.9865 2.990 3.003 5.176 5.111
s 0.003733 0.006469 0.017478 0.019305 0.073201 0.051547
xi-x,|" 0.0039 0.0013 0.065
F 0.3330 0.8197 2.01663
Fo05(5,5) 5.05 5.05 5.05
Sq 0.01062 0.01062 0.03653
t 1.2798 1.2235 1.7795
v 10 10 10
t9.025(V) 1.8125 1.8125 1.8125
1<tp 025(V) & & &
g5k %15 %5 %5
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Tab.5 Homogeneity assessment of Zn in the gold matrix multi-element mixed standard solution

7n 1 pg/mL 3 pg/mL 5 pg/mL
i i) JRLIE] i) JRLIE] P
1 0.9978 0.9972 2.988 3.004 5.061 5.072
2 0.9962 0.9931 2.976 3.004 5.096 5.127
3 0.9953 0.9924 2.973 3.008 5.188 5.177
4 0.9935 0.9918 2.994 3.002 5.267 5.228
5 0.9927 0.9898 2.983 2.964 5.328 5.276
6 0.9910 0.9888 2.954 2.984 5.393 5.326
FHIE 0.9944 0.9922 2.978 2.994 5.222 5.201
s 0.002485 0.002944 0.014043 0.017084 0.130732 0.094522
xi-x,|" 0.0022 0.016 0.021
F 0.7125 0.6757 0.01913
Fo.05(5,5) 5.05 5.05 5.05
S 0.00157 0.00902 0.03893
t 1.4019 1.7733 0.5394
v 10 10 10
fo.025(V) 1.8125 1.8125 1.8125
<t.025(V) & & &
i $15 $1%) $15
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