5512 B4 6 1 E ToHL A7 M Al 2 Vol. 12, No. 6

2022 12 H Chinese Journal of Inorganic Analytical Chemistry 112~120

doi:10. 3969/j. issn. 2095-1035. 2022. 06. 017

FHSlz?fﬂjlffiiﬂllié*%?fﬁiﬂﬁ%Bﬁﬁiﬁﬁ
HEWIERBESERSEENTAR

EEE W B K kwHA oA
4]‘\%%31 #ix)ﬁ — 2,3 %&li{123
(1. BFEMNELOFRERLARAT,MI B 0655003
2. EAFEBFELEF N, ALIE 1000295
3. B ZIRE MK L, b FE 100029)

W E WA R MR UE 52 50 A% B 09 43 B 7 1 B AR R RE S 40T B VR KR TR LM KR B R R AR
PERLE T ARG . DAPRSE W S50, 1 38 O RR W B [ A T o TE LT R S M S 2 4% T SO A BAT 1
T M SCAS A 2R 25 PR 58 3 B ) 4 JFAE SR B 0L A 43 A T ik A v P B A2 VR BR o 0 B 5 2 R 4 A h A X i 22
Je o5 BRI A A s SR AT T bR AR B T IR AT A S0 AT SRR DU S 2 R AR R R 25 BR AR,
BIAEEE A 2 K I & Biis sk 7 AR T R IR R 45 AL, P AT U I S 25 SR AH X I 25 BRE A JC it
AIRE? DA RIS B AT TRFSE . DRSX 8 SRR 0] R4 TR R I 72 v e ML T 3 I L AN [ 3C
R AR [ 4387 7 V5 A e RIS 7] 43 B 7 v Am ol 3 8 1 B 2 A0 A5 30 9 A7 0 5 A X A 22 6 b SR A7 AE 1)
8 D0 5 FH AT 00 2 A X O 22 B AT DA DR s S b o SCAS mb Y i R PR RO A 5 B A O T TR 90 T A
JER R ER . BT O AR SO 5 IR RO BRI T BOT AT I i 45 R e 25 R A AT AT 1

XEIE EEMERE AR 2 L DU s EARIR Y s THLICE s o s

R E S %S 0657 LR RS A X E S :2095-1035(2022)06-0112-09

Study on Evaluation of the Rationality of Repeatability Limit
by Relative Deviation Converting from Repeatability Limit
Data in Analytical Method Performance Parameters

WANG Zerong',LIU Qian' ,FAN Shuang' ,ZHANG Baihui',
GUO Chao',LI Jiaming'* ,DU Zhenyu**,LI Yuwu'?*

(1. Guohuan Oasis(Gu'an) Environmental Technology Co. ,Ltd. ,Lang fang, Hebei 065500 ,China;
2. Environmental Development Centre of the Ministry of Ecology and Environment ,Beijing 100029 ,China;

3. National Research Center for Environmental Analysis and Measurements ,Beijing 100029 ,China)

ks B #:2022-01-07  f&E BH#I:2022-03-18

E S TUE A3 ARk il 1T 4% 638 3 9 H (2021-21)

EE B T B, TR, FRNEE S RN 0 E A M T, E-mail.2048672948@ qq. com
CEEEE BRSE D TR, RN R A RS E 4R WIS . E-mail: 979335476 @qq. com

SRR EEER NP I S5 FIFAT BURE I 5 45 AR X 22 BRAE PP A8 5 ik B e S5 30 2 M RR G 3 M mF e . i
T M4k 2%, 2022, 12(6) : 112-120.

WANG Zerong, LIU Qian, FAN Shuang., et al. Study on Evaluation of the Rationality of Repeatability Limit by Relative
Deviation Converting from Repeatability Limit Data in Analytical Method Performance Parameters[ J]. Chinese Journal of

Inorganic Analytical Chemistry.2022,12(6):112-120.



506 W) TIERS T AT RURE I 5 AR 22 BB VPAG D IR I S I A MR A R sy 118

Abstract The repeatability limit and reproducibility limit of the basic performance parameters of analytical
methods obtained from the analytical standard verification experiment are the important basis for the
quality control standard of daily detection work. Taking the analysis of inorganic elements in soil,sediment
and solid waste samples in the field of environmental monitoring as an example,the repeatability limits as
one of the analytical performance parameters were investigated from the standard text that has been
promulgated and appeared in method verification report that is publicly soliciting comments on the official
website of the Ministry of Ecology and Environment. After converting the repeatability limit into a relative
deviation,it was compared with the quality control limit values used in routine analysis. The research work
is based on the following two aspects: According to the current effective relative deviation limit in parallel
determination, what proportion of the pass rate in method verification data that meets the quality control
requirements. According to the method verification result, is there any improvement in the relative
deviation limit of parallel determination? The results show that there are obvious differences between the
pass rate of relative deviation of parallel determination obtained from the repeatability limit conversion of
the determination of inorganic elements in soil,sediments and solid wastes,appeared in the same analytical
method standard text from different literature sources and different analytical method standards text. The
relative deviation limit of the parallel measurement can be used to quickly determine and check whether the
repeatability limit in the standard text is reasonable,and the data quality appeared in there ports meets the
requirements. Based on the verification data of existing standard text method, the feasibility of modifying
the relative deviation limit of the parallel determination is discussed.

Keywords repeatability limit; relative deviation; soil; sediment; solid waste; inorganic element;

analysis method
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Table 1 Limit [ of relative deviation in laboratory for

the results of parallel double samples
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Table 2 Limit ]| of relative deviation in laboratory for the results of parallel double samples
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Cd <0.1 +35 0.1~0.4 +30 =>0.4 +25
Pb <20 +25 20~40 +20 =>40 +15
As <10 +20 10~20 +15 =20 +10
Cu <20 +20 20~30 +15 =30 +10
Cr.Zn <50 +20 50~90 +15 =>90 +10
Ni <20 +20 20~40 +15 =>40 +10
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Table 3 Investigation of relative deviation based on repeatability

limit parameter fromsome analytical standards
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Figure 1 Investigation of relative deviation based on repeatability limit parameter from some analytical standards.
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Table 4 Examples of evaluation of relative deviation in ED-XRF determination results of heavy metals in some samples
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JLE FE i 24 B _
(mg+ g™ % % FRAE 1 FRAE 1T FRAA T
ESS5 298 2.0 1.0 5 10 10
SeBr A4 3% 144 3.1 1.6 5 10 11
Ae T LR 65. 6 3.0 1.5 10 10 12
LSARYIR 2 26.0 6.5 3.3 10 10 14
ST o) 11.7 15 7.3 10 15 16
SR A4 1 5.2 19 9.6 20 20 18
T TR 173 7.5 3.8 5 10
SN YU 141 19 9.6 5 11
KLU 112 13 6.7 5 11
Sl 4 2 109 14 6.9 5 11
ESS-2 108 19 9.3 5 11
SR A 47 102 12 5.9 5 11
ESS-4 90. 8 22 11 10 12
v bR A4 67 85.0 19 9.4 10 12
ESS-1 77.7 28 14 10 12
FRTIMR AL 76. 8 18 9.1 10 12
KU 75.9 16 7.9 10 12
Sehr A4 17 70. 1 23 11 10 12
SehR A4 5% 62.7 22 11 10 12
Sefr A 3% 41. 2 39 19 10 13
Sehr 4 5% 854 2.8 1.4 5 10 8
S -4 47 296 5.7 2.9 5 10 10
. ESS-3 103 15 7.3 5 10 11
cr SehE A 1 96. 1 11 5.7 10 10 11
ESS-1 57.0 14 7.1 10 15 12
TR/ 56.7 13 6.7 10 15 12
HERRITAE 55.3 8.1 4.1 10 10 12
Ni YT 22.2 11 5.6 10 15 14
SEPR A HE 37 9.1 16 8.2 20 20 16
E M UL FR 159 4.3 2.2 5 10 11
. ESS5 72.4 6.4 3.2 10 10 12
Cu KL sy 61.2 7.4 3.7 10 10 12
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Zn KLt 174 2.9 1.4 5 10 10
KRG Y 64.9 3.9 1 10 15 12
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ESS5 1040 1.0 0.5 5 15 8
Ph SR A 47 142 4.2 2.1 5 15 11
St 4 6% 38.6 8.0 4.0 10 20 13
KV 19.7 15 7.4 10 20 14
ESS5 2512 1.7 0.9 5 7
Mn ESS-1 1120 2.8 1.4 5 8
IR 529 2.1 1.0 5 9
I b AR 7.37 5.2 2.6 20 25 17
ESS-5 3.01 17 8.5 20 25 19
S -4 47 1.42 23 12 20 25 21
Cd ST Y 1.02 32 16 20 25 23
SelrE A4 2% 0.26 42 21 25 30 28
[ RARITE A 0.22 82 41 25 30 28
T ok 0.16 56 28 25 30 30
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Table 5 Compliance evaluation of different criteria for

relative deviation of heavy metal measured by ED-XRF

P #uﬁa CE St AT i 22 R/ %
/A (mgeg D RMET REND  REN
As 18 7.2~298 100.0  100.0  100.0
Cd 12 0.22~7.37 83.3  100.0  100.0
Cr 18 34.4~854 88.9  100.0 94. 4
Cu 18 22.2~159 100.0  100.0  100.0
Zn 18 55.0~540 100.0  100.0  100.0
Ni 18 9. 1~67.4 100.0  100.0  100.0
Pb 18 22.6~1040  100.0  100.0  100.0
Mn 18 637~2512  100.0 100. 0
Co 18 11.1~21.8 88.9 100. 0
Sbh 16 0.6~15.8 83.3 91.7
Y 18 62.7~141 44.4 88. 9
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Figure 2 Investigation of the relative deviation of the
actual measurement results of ED-XRF parallel

determination of soil samples in three laboratories.
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