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Abstract: In analytical chemistry, performance evaluation parameters for quantitative analysis methods include the
spiked recovery, relative standard deviation, calibration curve and its correlation coefficient, linear range, error bar,
limit of detection, sensitivity, selectivity, stability, efc. A deep understanding and proficient application of the above
parameters are fundamental competencies for professionals in analytical chemistry. However, less than half of the
students possess an adequate grasp of these common evaluation parameters, and could not distinguish parameters
with similar meanings from the questionnaire survey for most senior undergraduates and postgraduate students. This
deficiency is attributed to existing textbooks that merely introduce basic concepts of these parameters without
illustrating their practical applications. Additionally, no comprehensive literature has systematically presented examples
of how to apply these parameters. This paper carefully selects multiple cutting-edge articles from the highly-cited
journal Analytical Chemistry, to vividly and thoroughly explain the standard applications of each evaluation parameters,
replacing the previous one-dimensional theoretical descriptions. The goal of this work is to guide students in gaining
a deep, intuitive understanding of how to effectively evaluate analytical methods and results based on these
parameters, and to enable proficient and accurate expression in future scientific research. This paper aims to serve
as a reference for improving the scientific and practical aspects of teaching evaluation parameters.
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Wk T B2 B S PN S B S TS24 . (B, il AN TR SCHERON 2 fOAN[R],  J0n i SCHR O T A
B I FAE . A SCIROY T R BAR AR N PR, X SC =58 ji TR AS K AR PP S HA & ——
I T H B SR 2R e SORBE M 28, i RBUENGE IR . SRR EVESS . A SR
HH VPN SRR S — 2, 456 Analytical Chemistry 31T 22 5 5y SCE A R R SE 1, T2 R A 44
BV S B BAR S SCRIB 5 30, LR SR [ ARG . E#CEdied, fEE @il tise
Brial US| PP S8, RN I R AR S, 456 FSA U Bl A R R A B R # S VRO
ZHHINATT I BT AR F A2 AR 28R SE 40 S Er . T i DU B R 8
PRI “RZEERR B, Db B E 2R (R AR SE 2 5 AL 1.57):
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TR 151 WA 2 ke 0 78 R R TR AR SE SR I R SRR 2, w0 B0 AT 2 g [ A R 5 R 2 80%—
120%, WIFFE AL L5 5 2 HT iR B A M O 2 S EUNMAR B R AR . — AL bR &, 2K
S W 75 1)~ £57 (R A B AT E B A RS R

FC A 7E ZhouZ ) SC v, SR bt AR BV T3 A /K PR B v (R 9 oK SR —— R K 20 R R R
PRI TR PR, AR5 T /S0M (0 A0 R 1S B T B AR e B B R S B . A S iR gk BRI E K
B3] K A N SEBRRE S, INAFRHER FE K BBk G, TS Sa45 & A5 D6 122 00 75 5 okt
R GRS B, kR DS B E R R 2R . DRI BLYAT KRR K R gk SR A N0,

R WAERIET S SEIBKE G Kb E g 7

EAp NS S BREE IR EE/(ug L) R B /(g L) b el W2 /%
BRI K 8.47 8.16 £ 0.28 96.6 +3.3
K 8.47 7.35+0.29 86.7 + 3.4
R LTI IR K 12.1 11.7+0.1 96.6 + 0.9

FH It K 12.1 9.25+0.27 76.5+2.2
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A [T AT 256 B A DU AR P (S5 A TR B LA o A [l S0 %6 B2 10 100% 70 BT J7 V26 I R SR e
SERLIAER B R . BHER2VT RN, PR K SRR Tl A RS I B b [ R R T 100%, PRk, A
PR I T B 45 B TR I VA W] 7K A K SR o A

W E B RRE SR A 4 58 R IR, 75 JeHER I Frdl R S &, B IDNAR I & B AR
W, AT RS EICSEES . AN LinSE R AN R AR VRS & N B R B0 B L &, R )RR
FH R 7 5% Y6 i s (ARSI A 25 5o /KRR R A CL e &4 /D i, i) P JERORE & 25 30 714 B 1% 2 (ICP-
M) e EAE & &, TR A SCHRE 7 34T ks e sz o, 7[R KRR H il -5 22 1 b [ i 45 31
WRR3IFTR,

R3  ICP-MSHITE H 45 S AFSH I KR o & 8 K0 f [ e g R 2

B ICP-MS/(ug'L™) AFS/(ug'L™") InbrE/(pg L) K&/ (pg- L) ks =2 /%
KL 32405 3.0£03 5 8.1+05 102
IKFE2 52402 56+0.5 5 10.1+0.9 90
K3 190 +£2 192+2 100 286+9 94

A, IR IRk AR A R R I, 2 bR RS DR (B AR A T B 15 2 1 [m]
W =B, i RIS B A W 23 BT D7 VARSI H AR B HERA
1.2 XTI HEIRE

FHXE bR E R Z (Relative Standard Deviation, RSD)HFRAE R RAL, R AT E BRI E
BRI, RikXH

RSD = (§/%) x100%

XEn AT I BB P IME, X =00 +x0 + -+ x,)/n 5 siebrifEm 2z, s= {30, -0/ (n—- D}Y2.
RSDE VN ML Rl E M EESH, WA REL LR RN, 24 HRSDIHE. W
Eschenbach%PIR H 5T 0V T AH BRAR &5+ i NI RIAL R NI E B, 2 5 I & 15 31 SN F 52
B PR S B Al 22 o ARG A 7 e 22 52 1 R AR VR FE B2 0K, MR AR MK BEAIK%20.7 pmol'L™!, RSDAY
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F A IRSDER /N, I &5 JE T (5 ek =
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BB FH Y. RAFTR, EENEANZE Y AEF AT PR AR, HES
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g’ IR=RVE /o 3E T AL £R B (7 ()IRSD/% FPEALOR B (A YRSD/%
1 114 0.25 0.2
2 146 0.33 0.83
3 114 0.54 0.59
4 114 0.72 0.54
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A MY B ] DA 3R 7 SRR, ZouSE R I P8 55 A 25 BIUBT 1 6 7 s I Jo 15 v A I N A JR R
R AN, KORSE TR ], (N FE34s. WERSHR, =MAERAVHE. LBEMH
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RS FEERUR T H 8 R IR A U A PR LA B e ¥

A 5% 2R BURI AR X s v Al 22 1)
EREENY i []/s o N GE (1Y D) A RHU/R RSD/(%, n =5)
A 34 7.04-1802.24 0.995 4.78
i 34 7.04-1802.24 0.98 5.21
VT 34 7.04-1802.24 0.999 4.62

LR MR FE B T RS, U AR IR IR R VA E 2R M S PN o R I 2 ST R A T
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AN R TS
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1.6 RWRAE &R
RS B FEAS I BRAFIAS I R PR, A R PR SRR AR HE B (Limit of Detection), & Hi PR & F 5 a2 1)

GIRT O VEAE 25 5 10 B AT FE N AT AARRRE PR, HE AR D420 5 () e /NI P Bl i /N B BT “A e R e
i, BUAE R R A A WRE S TS AR, 500 B R e e PRI 7 7K A
*Ko [EBr4irE 5 N AL 2# B A 2 (International Union of Pure and Applied Chemistry, TUPAC)%: i3 45
HBR e SO A HE PR DAV (BB ) 3R 7R, 48 H AR 10 0 A 7 V5 R 08 B ORI H 0 B e BT 1B 5
XURR B ARKE CL(EUT EqL) 7 TR AN

Cy(Bg, ) = X~ Xp)/m = KSy/m
Hh Xy v AE 5 FME, ST AE S IR R 2, mh o Wb e it 26 7E R IR 2 Bl Y AL, K
N5 BAEEA RMEEE, TUPACE BB S E N99.85% KHL3, ¥ A i BR A A N

CpL=(38,)/m
TUPACHE T Xy, RIS, B o S50 DL R 5 22 (130 8 IRBCR HY, B Gn209% . 4R FH 43 6 o FEE V2 A N s i
IR CRAAE R A 371 nm) A 8% G A1 1A A HY BIRINE, B B2 200K I ZK 2% 1 #2371 nm NI OB EE (E19A),
RIZVRHERZS, = 0.00077. RS ECH]— RIVCIKERE TR AR R, BIIHLTE371 nm FRGE K
N, IRAFRHIEO T R B R e i 2o (FI9BAE ), 19218 5m =0.07824, K CL=3%0.00077/0.07824 =
0.03 mg-L',

(A) (B) Bl K

0.006 4 .

%1 Abs =0.07824 C +0.0021
R*=0.9992

0.004 »
3s, g

o A WAV W
S G

0.000 ] [ |

Abs

0 5 10 15 20 350 400 450 500
Measurement Number Al nm
B9 (A) MITESRW20K, FHKEITI nmBEK THRGERN, W EEEXT B E IR HERE,
AEELNMEERZ: (B) 2 mg-L LA FRERETVEB B EIRBOLIE, SHAK,
HEAN37 nmBOLE SR EL R RE.
BTN ER, J&F:;

S T PRDRST I A 55 SRS I A A mT R A AR S RS H B SR 7 3, G R 2 i RSB0 AR A PR A
XA
X, =X; + 1.6455, + 16455,
Horr SOMAR IR FERE A NG 5 bR R 22, X + 1.645S BN ZS FBR, AT UL, 78 I R AR 56 A %o A H PR 2L
5k BR 25 7 1R 10 4208 22 8 = FR (B A 2 BR) (Limit of Determination), TUPAC T J& 197 HT
AR A 2 B 22 Gl W LA1OAE 192 1 WU 2 b v A 22 X0 2 (R 9R BEAELVE o i i ik e & IR
For b FR AN R A A e I X, W R RN
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Ko A i FRAN S B R X L

ST B 38 385,108y 10Ss > 108,
CIESEA:| FE R H PR FEfh 2 =T B = IR FE 2 =T
1.7 REE

FEE ARSI PR A AT AR, AR RN RIR . R ABUE (Sensitivity) 2 X ) B A /INKR E 2
FONTYIRE IR FE R, T DU (0 i 1 2 ml At H s 5 R R AR A0 5 PR R B B R 2 LRk A
W XTRMERUER AL, AR LR R E R RS b=Ay/Ac, PIEBEA, VLU E M RS
R — MR, RS, AR PR ARG o AR T ' T v A A A R R AR 1) e s G ST 10A
MCHTR, EAATREIRENS mg LB, OB K TR B IR E V587 mg L' OGS . ik,
LR VAT S ey A N B 465 TR A 1) SR P I K TR R AR ) RT3 5 /R ik RS il 2R I AL R K
ANFHAE, ISR 235)90.03F13.65 x 1075 (B10BFID), AHZ 100015 .

(A) , Reference: Water (B) o
L Cr¥(KyCr,07) Abs = 3.65x10° C - 0.0045
30 mgLt 03 R2=0.9994
3 i 5mg-L? g
g 05 — \ < 02
- \ 4 01
—
0.0 T
320 360 400 o
0 3000 6000 9000 12000
Al nm c/(mgL?)

(C) 0 Reference: Water (D) o

Ni*'(Ni,S0,) 08 Abs =0.03 C +0.013
04 11700 mg-L! R?=0.9998
T 28 os
<
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04
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500 600 700 800

Abs
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B10 (A) EHRRFAKEBMNC) MEBREAKEBEEARYBOLHE: LR EARNE
(B) APHEIREER(D) SO 4R B LR MR fh 243
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