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Table 1 Homogeneity data of Ni in soil before and after drift correction
. Ni &t (mg/kg) N Ni & i (mg/kg)
SRS eSS SHTTE RS Y
HEIEHT KIS R TReS RIETT KRS R
WepshE — 1 - 26.4 - - Wikt -4 - 25.3 0.9508% -
1 12 -2 87.5 87.5 87.5 25 9-2 85.0 89.4 89.8
2 14 -1 88.3 88.3 88.5 26 13 -2 83.3 87.6 88.3
3 3-2 88.3 88.3 88.7 27 4 -1 84.8 89.2 90.0
4 7-1 87.8 87.8 88.4 28 5-2 83.3 87.6 88.7
5 16 -1 88.3 88.3 89.1 29 15-1 82.5 86.8 88.1
6 20 -2 88.0 88.0 89.0 30 5-1 83.0 87.3 88.8
7 11 -1 88.8 88.8 90.0 31 2-2 84.0 88.4 90.0
8 19 -1 88.3 88.3 89.7 32 15-2 82.5 86.8 88.7
WdshE -2 - 26.0 0.9811% - WidEte -5 - 24.9 0.9337? -
9 20 -1 89.0 90.7 90.6 33 8§ -1 82.8 88.7 89.2
10 19 -2 86.8 88.5 88.6 34 13 -1 82.0 87.8 88.6
11 9-1 89.0 90.7 91.0 35 4-2 81.0 86.8 87.8
12 17 -1 88.5 90.2 90.7 36 18 -1 81.8 87.6 88.8
13 14 -2 88.0 89.7 90.4 37 11 -2 84.0 90.0 91.2
14 8-2 88.3 90.0 90.9 38 7-2 83.3 89.2 90.7
15 17 -2 87.5 89.2 90.3 39 3-1 82.8 88.7 90.4
16 18 -2 88.0 89.7 91.0 40 16 -2 80.8 86.5 88.6
ke -3 - 25.8 0.9678% - Wi kE -6 - 24.4 - -
17 2 -1 85.5 88.3 88.7
18 10 -1 86.5 89.4 89.9
19 12 -1 86.0 88.9 89.6
20 10 -2 87.0 89.9 90.8
21 6-2 87.0 89.9 91.0
22 6-1 84.5 87.3 88.7
23 1-1 83.5 86.3 87.9
24 1-2 83.8 86.6 88.4
. OFESL SRS BN A - BRER AT TS A S MRG0 FREG S0 W12 -2, b 12 S5 12 AR R L2 S48 12 18R 2 > 14E;
QWIERALIE R EL
2 e 4 R B T R TR B IS A S TR B o B R LS
Table 2 Comparison of homogeneity data of four heave metals in soil before and after drift correction
. N ' N MEXHE  RSD MS,, MS, Uy, S
A IR o BETE Ge ) wk eke | (ke (me/ke)
BELA BT 85.5 2.2 7.091 6.153 1.15 0.986 2.48
Ni y=-0.2003x +89.6 13.61 ##HIHrEE 89.4 0.84 1.142 1.108 1.03 0.417 1.05
[REGRES 88.5 1.1 1.906 0.996 1.91 0.675 0.998
FEHL 3BT 64.0 2.7 5.790 3.136 1.85 1.15 1.77
Cu y=-0.1499x+67.6 12.50 a¥rHrk 67.2 1.1 0.2828 0. 1525 1.85 0.255 0.391
[REGTES 66.4 0.92 0. 7466 0.4955 1.51 0.354  0.704
BERIL AT 31.8 2.3 1.085 0.6270 1.73 0.479 0.792
Co y=-0.05642 x +33.2 9.88 FEE AN iR 33.2 1.1 0.2828 0.1525 1.85 0.255 0.391
NERRES 32.6 1.2 0.3115 0. 1760 1.77 0.260 0.420
BERL AT 3.29 1.5 5.137x107%  6.555 x10 73 0.78 0.0322 0.0810
TI  y=0.005912 x+3.17 12.15 ##SHE  3.18 0.85  1.466x107% 1.073x107? 1.37  0.0140  0.0328
P 3.19 0.81 1.347 x107%  8.700 x 10 ~* 1.55 0.0154 0. 0295

2.3 PEREEIEREE S TR IER DU S LA TEFRH MEEAS R ] 5, R VA B2 v, 3 P 9 Bl
W RE N B — D A X E e i AL BRI ROE T iz it — P4 s A e R e
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Fig.1  Comparison of homogeneity data of Ni in soil before and
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BT AR, #5738 A 1 TR RS B A8 I B s
TRUREF 3 FRIAE , 5 3508 343 A A2 1E 7368 I T
AWK IERT 2.

2.4 BEMHLIXA1%

BEBL X 2H B T 76 & A 52 56 3 58 BTz
P73 (TR [ BE ML X 2 v A TR v i ) 25
STMERT IR DR IE . H 51 A B AMAE 1 d N BT AR
£ 10 ~30 Z [A], ¥ BB I0FAT 0T 2 ~ 3 3T A
MEAEE7E 20 ~90 Z [H], 7EAE S TR 2 TT K,
S MR EE R ERCR KAESH LT, —IRANRESE
A FREE S I AT I, TR BE AL DX 21 3 2 A1 PR A
%, R Y S PR IR o h 2 A X4,
YR BRI A 58 BL— 1~ X 4LRE S i 4 Al ik, 3
1 ZURST A3 M7 58 IR AR X AL 0 e A
DTV e a0 g TR WL B W (£ g s T B < |
PERV T 772 PRI P AN B ZE 52, TR L2 5 P A
SIMTEE SRR R R I & Ty 22 Wik o

PLA3Erp Ph U R SRR IR A ], 43 2 FEH LA
20 JHIS AT A B A i, REIEAE & A 3 1k,
LMK 60 YKo KA SRS R 3 AN KA, BRR G T A
DXL i B AT ik, A3 BT 4 R L35 3

63 BEHLIXE Ly 1-Herb Ph oot prai R
Table 3 Analytical results of Pb in soil using a randomized

block design method

JE, AR B — A X TR R PR AS 2 SR v ARk
AR A 12 BRI S, AT Oy g — A i i) B
— N EBIE R R, 1X -5 ol L P AL o e R i 4k
ARACH L AR O ARAT o AR IR 325 1) TR B i A
TE R BIER T 0 M X TRI A5 P AN IR AL AR dh 0 B
AR RS, DRI T3 52 LE AR i 14 20 A HEAfR 88 0K
B o BEOh, E i A b A Bl AT IERE A
TCEEZ I AT I T AR

FaR I T RERL SE A R T 2B o M il , 4
IE R B AETE R NAR AL IEIL AT o R TR TR Y
FRIERCR S PG 26 10 e B AR G, BR R 73
BRI R T  H R i iR 1 Jt PR 5 2

e Ph A7 E 45 4 (mg/kg) 5 P
T 1ML B2 iR A5 3 kK (mg/kg)
1 20.5 20.4 19.2 20.0
2 21.2 20.1 19.4 20.2
3 20.4 20.3 19.7 20.1
4 20.2 20.7 19.3 20.1
5 20.2 20.3 19.1 19.9
6 21.3 19.7 19.5 20.2
7 20.7 19.1 19.2 19.7
8 20.3 19.6 19.4 19.8
9 19.8 19.4 19.2 19.5
10 21.2 20.3 19.5 20.3
11 19.9 20.4 19.4 19.9
12 20.0 19.6 19.5 19.7
13 19.6 19.2 19.5 19.4
14 19.5 19.4 19.7 19.5
15 20.7 19.6 19.5 19.9
16 19.8 19.6 19.3 19.6
17 21.2 20.0 19.4 20.2
18 20.3 19.3 19.6 19.7
19 20.4 19.2 19.6 19.7
20 19.8 19.1 19.2 19.4
YI(H 20.4 19.8 19.4 19.8
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RO BRI H 2 7 22 0 ik i e it o 4l 2R

UL 4o L TR] B ) M AR E N B OE BN uy,

(MS, -MS,)/n = (0.2522 -0.1716)/3 =
0.164mg/ kg,

PEA BRI DX ZH VR DA 45 R T SE R, AR AIESY

JE BRI R BEALIX 435 S REHL i i FE RS AR

#e4 b PhOCENOR R IR T 2 Briksik o b
a@ig
Table 4  Statistical results of Pb in soil by two — factor non —

repetitive analysis of variance

BHEE 5
A5EORIR o F P Fo
Ik s TR )
iR 4.793 19  0.2522  1.47  0.1531  1.87
X 41 ] 9.012 2 4.5061  26.26 6.89x10°% 3.24
i 6.521 38 0.1716 - _ _
it 20.326 59 - - - _
3 44

AHIRFEEL XS PR AR RS i 3 S PR AG 3 o e e
R A AR TR RS 1 TR, R TS T RERL >
Mrids FEPLIX AL | AR AL IE 3 S5 A AL IE 4 5%
JTIRAEPRGEARHERE S B S PR R A N o 45 R
WY - AR TR R AN 28 SR TREAIL 0T A A A
HERE A S OB E BE R PRI o TR SR8
AT oL T, o500 IR AT AR IE . SR %o
AR IE I A0 A I 52 L 32 2wl BT R A IE 2 2R
AELAE A FH 3 P AR T 7 0k ) s 2 W LA AR RE )
JEHIE AT TE 1 BT AR A I A AR 1Y
FHE . AE— U RE S8 LA TR i 0 i I, B
AEAR IR [ 23 A 0 3o A B R R A R RO AR Y
0L T, HEAE R T BERL X 2k AT 3 S0 PR 5

PO PR B JE AR ERE it T ) A B AR R A |
JERRAIIATY o B PRI A = A B PR A% 14
JRPR S 2%, EAIE T AR AT BR , X AR AR fh 24 51k
Je FANHA 7 BE AN S5 A 6 TAF I8 T3 R AT BT
[ E, 5 IR A E X Jpe i 19O [ B i e A o 14 o
SO, LIALTE AN T3 E PR FTAR R fh T ] A
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HIGHLIGHTS
(1) t —test method was proposed to judge the significance of data drift.

(2) The drift correction methods were investigated in detail.

(3) The advantages and disadvantages of the drift correction methods were compared.
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ABSTRACT

BACKGROUND : Assessment of homogeneity of Environmental Reference Material (ERM) is one of the most
important steps for the development of an ERM. The data drift has a serious negative effect on the assessment of
homogeneity and uncertainty of ERM.

OBJECTIVES: To develop the drift correction methods for homogeneity test of ERM.

METHODS ; The drift correction methods were discussed from the aspects of experimental scheme and statistical
methods through practical cases. The drift correction methods, such as random analysis, randomized block design,
interpolation correction, and trend analysis correction, were introduced in details.

RESULTS: The ¢ — test method was proposed to judge the significance of data drift. For insignificant drift trend,
the random analysis method was useful for the evaluation of uncertainty of homogeneity. If the drift trend was
significant, better — corrected results were obtained by using interpolation correction and trend analysis correction
methods. For example, after data correction by interpolation correction and trend analysis, the relative standard
deviation (RSD) of homogeneity data of Ni in soil decreased from 3.0% to 1. 1% and 0.84% , respectively. The
absolute value of slope of line decreased from 0. 2003mg/kg to 0. 02870mg/kg and 4. 709 x 10 > mg/kg. The
uncertainties of between — bottle homogeneity of Ni, Cu, Co and Tl decreased by 78% compared with the random
analysis method.

CONCLUSIONS:; Data drift correction methods are not effective for long periods of measurement, therefore the

experimental scheme of randomized block design method is recommended for homogeneity study.

KEY WORDS: environmental reference materials; homogeneity assessment; data drift correction; interpolation

correction method ; trend analysis correction method ; randomized block design method
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