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Abstract

Practice has proved that the “precision rule”, that is “to maintain infection consistency of each
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factor for each sample in the same measurement series”, is the basic technology of analytical che-
mistry: 1) It can ensure the high straightness of the photometric calibration curve. The analysis of
its geometric figure has led to the “two standard sample determination method” of photometry.
The common characteristic of analytical chemistry “calibration curves” is that their straight line
equations are “two point equations” rather than “point oblique equations”. The “two standard
sample determination method” of photometry is also applicable to analytical chemistry, but its
information content absorbance A is replaced by the common information content I. The example
proves the correctness of this replacement, which shows the basic principle of analytical chemi-
stry: The amount of change in material information is proportional to the amount of change in its
material content; 2) It ensures the normal distribution of the measured values of analytical che-
mistry samples within the range R, and its diagram shows that the maximum residual eR of “small
samples” is between 0.5R and R. The author refers to the national standard normal sample outlier
to judge, look for eR in a large number of “small samples” with n > 5, and eliminate statistical out-
lier if the measured value exceeds ( X'+¢eR ). The final determination of eR = 0.65R. The measured
value exceeding ( X'+0.65R ), i.e. statistical outlier, shall be eliminated, which ensures the reliabil-
ity of the measurement results; 3) To ensure the repeatability of sample measurement, the ma-
thematical model for the uncertainty of sample measurement results was established based on its
Class A standard uncertainty formula. The uncertainty of the mean of “small samples” is a function
of sample range and sample size, and should be less than 0.5R. It meets the requirements of
JJF1059.1-2012 “Evaluation and Expression of Uncertainty in Measurement” and is concise and
practical.
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3. “BEEZEN” BRT ot FERNERREE

IIATAC SR I E T EARAEAE N HLL R VR I SRR, RA IR CORE R,
B ORAF 25N B BN TR — D E AR B2 SRR SR K — Bk ™ (e AT Rl — e 2R 970 3% i (K i
T8, WEARARAREYAGEEESHLGTREZAIKKR.

31 “BEEZN” FHTEAEZENE

PRHL[F] —TRAN R A AR AR EE S B (%): 0.19. 0.48. 0.77. 0.96. 1.40. 1.78. 2.02.

B A AR 22 1 [R]— A AE [F)— K7 1) [ — S AR (RSP A [F) A 1 7 A R PR 15 22 A2 A [ 47, R DA
0.2000 g; 5 H A — N Al —SEAMINAER (L + 4) 30 mL; i A — A In#GaE i, 3FLUA— 5 KA HE
FEis F A — ALEFR— 100 mL IR DKL AUE K )ERZE 100 mL, {ERFER “BHE” ;
A — N — 10 mL ZI RSV, B HC 10 mL “BRR” B T4 F A — A F— 5 mL ZIE#
W, RN ER B (1%) 1T BB A W (5%) 7% 5 mL; 7 i [F]— ATE 80°C~100°C /K% H #2 Bl #k
40s, WG, WKAEIAEZER: 30 min A, HFE— A 720 6 EAE— R Lem thm, PUOKIES
Et, 7 520 nm (5K 540 nm)ALIE MnO IROG . 26 1 5128 T A —H 1 em Healmlfl 3 AN 1em thta
ML P00 5 45 5

Table 1. Absorption of manganese standard sample at 520 nm
F 1. $EFRERS 520 nm RIS

FrUES & C (%) 0.19 0.48 0.77 0.96. 1.40 1.78 2.02
WG RE A ([F—AN B tem) 0.114 0.235 0.350 0.428 0.608 0.760 0.860
WERE A (3 MASE EL ) 0.114 0.238 0.354 0.426 0.604 0.764 0.860
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Figure 1. Mn calibration curve

1. REY “ROEHRRZL”

MELIERTFH, (A -A)/(Cy—C)) iR “RefEfhZ” MRt ko WL AA FRBOLEE I SUE &,
AC RN &2, WE 1 “RMEZ” A/ F 7R
AA=KAC @)
FIRF SR, G KRR AN, [EEE T S A R R AR T, MR
2 AR TOCEDEM IS ORI E SO & EMCRERIELL” o X HIER GRS
B 29 L /R E R AR AR SR IR o 3X — AR IR AE R I, fE38E “HRER VRN 254, FratE i AeAs £,
ERVEAE C 5 Cy IR LR |, FrbL, XKL S “Refedh2k” , fENFEM &= C i “I
FELR” o [FIBTARTE ()RR S COl A I T I A

CX:[(AA_AI)(CH_C|)/(A||—A1)]+CI ®)
FUHERE RIS (C, —C,)/(A - A) IR —11, LUK K 5, MA@y
CX:K(A><_A|)+C| (4)
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FTUAGE—TIRRAE “PIAREEDIE R o “MEL” falfl T “RAEMZ” Mg, M) xRk 2k ”
MIRIRAR L, AR ANEARBL, RN R M EF AR

3.2, “FAIREENEZE" WEEM

bR b, ETERBR—NEFHR A FEEREZN, AP HEER R R # R G
[FFE P B T AR PR A “07 , MIABEEIEIER] “0” o FrRAO Mk 2EM “ReEf L ” HIEEA 2 « ikl
A7 MR W7 o EIE CREEEEN , RS REEATRE R ELE . B “RE
227 fRNTETIRI “PIARFEIEE”  XPEMTRRERA 1, REHHEEETOE A, R THEEERE I,
¥ (©2). R@)L v .

Al =KAC (5)
C,=K(I,—-1,)+C, (6)

CATRY, RGBS RSB, SR RAEINL” Mo BAmENELNE, ENERT o
AR, “YiE B RN &S Y S BN s ROE” .

Bl 1. FESEEEVEH RIS

% 1R B Cy = 2.02%. A = 0.860, FFR C,=0.19%.A,=0.114, K =(C, -C,)/(A, - A)=245.
FEIR CPIRRREIIE VR HiE R 1 OB 250N 0.235. 0.350. 0.428. 0.608. 0.760 [HI4h & H. 455N
*® 2.

Table 2. Results of “Two standard sample determination method” for Manganese (%)
F2 @ PIRHENEE HR(%)

520 nm MROGE A 0.235 0.350 0.428 0.608 0.760
SEBRARFRAE (%) 0.48 0.77 0.96 1.40 1.78
CONTELZR” WE LS H(%) 0.49 0.77 0.96 1.40 1.76
“5(6)” W E 45 H (%) 0.49 0.77 0.96 1.40 1.77

Bl 2. FE “HEIL” [10]F KR

NEFHATSE MO, S, SRR T 0.19% B8 (FR AR 1A 0.030%) 1N & -

AN SR AR 1A Cy = 0.00%, &4 & 0.96% TR AN EE F/E N Cyy» FHBL Cy 1IN E R A1 “ 48
H o o
FRHRASE 3 W7 e, FRELUSANARE 0.2000 g, il B E ) “BEE” 100 mlo &FFR “BER” #H F—
10 ml ZI BRI FEEL 10 ml, 4355 & T 200 ml FIHETEIM . P A [F)— 10 ml 0 FERS W 1] 3 /METZ
BN Cy “BEE” 10 ml AERIE R AR “36E7 o FERF— 5 ml ZIEER R ) 3 ANHETZI A 4 551 0
NSRS IR 5 mle #ZHAT 2.3 LA, MIE % H MnO;, RO

HTFAERERAIAT 10 ml Cy fERIIE RAIM RS “HE” , WE AT R T/ 20 ml 78
2 30 ml, A UFRFRER I SEPRS & Cy = 0.96(2/3) = 0.64%. lll%E £ 0.00%. C, #10.64%. 3 MEHI
WERE A 43509 0.300. 0.315. 0560, K =0.64/(0.560—0.300)=2.46 . LA “W5Esk” #isE I, = 0.315
fJ Cx=0.037%. LA:(6)it% I, =0.315 [1] C, = 0.037%.

“HENER” R, FTE “RHIRT MERERARRER, KT RMIR” S8, el s,
fFERELEHEN “EEE TR mpeE.
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i 3. FEZIEEF A

TRIEVEME B2 | B NTT RN “HBEZRE" o NN & Cri8.41%. 7 Ni8.09%t
ANEEANAE i (0 7 45 AR [11]

Cr B4 T 4%5 )y Cr2590/Fe2588. e 45 Ay T4 3, “Mifkihize” Ams.

Table 3. Cr standard sample series “blackness difference”

F 3. CrintE Ry “BEE"

Cr FRFEFRFR{E (%) 13.20 14.90 18.41 19.96
Cr o iirgent “ BEEZE" | -0.850 -0.755 -0.586 -0.524
Ci =19.96%. I, =-0524, C;=13.20%. |;=-0.850, K =(19.96-13.20)/(~0.524+0.850)=20.74 .

FEM “HPAFZE” 1, =-0.586 MM Cr S EMN “MIEL” %H 18.68%, i1z (6)iI75 18.68%:;
Ni 4 HT £k Xt Ni3510/Fe3498. MELE AT 4, “RUEHLL” B,

Table 4. Ni standard sample series “blackness difference”
F A NIFHRY “BEE”

Ni FrFEFRFRAE (%) 7.11 8.09 11.13 12.51
Ni o3 dent «HPEEZE" | 0.110 0.197 0.437 0.534

FRFf Cy = 12.51%. 1,=0.534, C;=7.11%. I,=0.110, K=(1251-7.11)/(0.534-0.110)=12.74 . #¥
i “EBBEZE” 1, =0.197 N Ni F& CoM “TELk” #5175 8.33%, = (6)MTS 8.22%.

Bl 4. FEWE e vEH RS

] Sy B Al A5 o P 2 4 9 BRI 9 (56%0~969%0) , K I 8 B 4 SR 22 K, HL AL 1.2%, TR “iR
HEMZR” v, AR ZERE A 0.1% LR [12].

6 N E AP REA & (%): 57.19. 61.96. 74.45. 88.34. 95.66. 99.99.

FREX 0.2000 g WAEINERER 5 ml, S ALE 3 ml, RIEIAME, W/AKAEIE=ENR, 78 200 ml 25 &+
IKFEZS . H 10 ml #E R I 10 ml iRk T HE IR (BEAMARERS IO AS-FATRE ), s 1.5 9, 8250,
I e 4 g, SLEPH 019 AR FR ARV TR E o IR U5 IVE M T(0.5%) 3 ml, 4kEE T 2 i A TH
Feth, WHEARY T 5.

Table 5. Consumption of titrant for brass samples (ml)

5. AEFREETFEEm)

HRBRRERRFRAE (%) 57.19 61.96 74.45 88.34 95.66 99.99
T AR R NI VA & (ml) 27.14 29.00 34.73 41.05 44.34 46.18

“RAEmNZR” (BN, XERERIVER CPIbsFENEE” M B C,=99.99%. 1), =46.18 (ml),
THR C=57.19%. 1, =27.14 (ml), K =(99.99-57.19)/(46.18—27.14)=2.25.

FE 0 B VR & 1 = 34.73 (M) AR & 2 Cy, A “UELR” 15 74.3%, H30(6)THH 1 74.27%;
FE b E TR & 1 = 44.34 (M) QAR RAR & & C,, A “UllELk” &5 95.8%, HN(6)iHH 13 95.89%.

DA b S5 3R B 2 Ak 25 A PR — TR T “ARHAERNZR” SRR, Wi — 1T EE B AR
B ESYERAIAL S O ER R AR
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33. “FAIREEMIESE” WOSCPRRZR

“MEL” , faf T R ], M) WX “RHERZ” FIMEIER . WA 1 ATELE
H CAF K =(C, =C))/(A - A)HI Cyuv CZlie Cy CIFIEBAUR “RefEfize” (L. TR, HE
EEE Ci by FRR. bolw, FJREZNE SRR 0.5%~1%MFE . BIATIEEL & RAKT 0.5%1 45
FEAE AP X B R B, 5 & > 1% FRFEVE AT I B o 45, 3% C, = 0.48%. 1, = 0.235, C;; = 1.40%.
I, =0.608, HHRIK K =2.47, #%ZME5(6) I, = 0.350 FIAHN L& & C, = 0.76%. SLFri 2 LA A = 0.350
TR & 8N 0.77%, HEASLLUTFR C =0.19%, L@Q.zm%m A R

T EE CRT FIRAEEE, WeRA “WEE”  REiE—A C = 0.00%M— M= AT CH
FRFEAE A B, IR AHAE e BRI “ g5 EBT

K (6)WSERME, RUTIEM L, EEMZ, REETETNAGEEER B TR, mAZED
FEEm B, TR, FHAA—EEEN L. TR, BErTHTlemEs, Wiz sss.

4. “FBEEZEN” BRTHERERE R XEANESSH

BERAR A OB E BER B, 2 — RIVMSL RIS &, d RN R X A e &
s “HARGON . AR X AT IR IES 70 AR [13] [14]. R4l “Re& RN, il u i1
—REARRSANIAE X Bis B, BEAS E AR S A R R CEAR RN o B,
TUAHE X B A PR IEAS AT o B B “RFEAR” P9E X &5 p BE THAMRZE R K0, &N
THE Xi BB WA BIFRAI AT w( X )P 0.5R A(1%] 2). FEANAHELENRME R XA A I IE
B, NARGUREMGT ERHEN RIS TR KM BUVENTINAFEAE, #2 B IR A (K 25K
PE[15]. R GEir 22 M@ I AR AERE i I T 72, ZE ik B REE 2 KT SORME (X +0.5R ) B/ T fie/ME
(X —0.5R ){H, B Hi( X £0.5R )FIMIAHE -

|<— 0.5R —»{«+— 0.5R —>|
X
X p X

Figure 2. Normal distribution of large samples

B 2. REKESSTH

CRREAR” GEIES AT, PR IRLRIERS AT B N IUAHE X B S BEIRRA oA
B X P, REREMGTHERHE R BRI R PRI . R G002 FIRE r] I b A & e
MHE o BT “NEAR” KT u BIBE X7 AEAE o A U BE B /IMELFY eR A&, /NT e BB X7 ARAE o 70 BE
ERAEI eR AL, SEit ESHHE MU H (X' £eR )X ARSI 2 %1, eR {H4bT 0.5R~R Z[A], 1R
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W ONEEAR” ERUER /AT, S IRIESFEAR G U BRI R R AT 1 [16], eR EUE B HiE . 1F
HIERE N>5 “PFEAR” R “HrafiE” , EBEHEH (X eR )X A eR {H. FHZHfE H v 0.65R, R
A (X £0.65R ) X [AIFFTIARAE, e N5 B i1 e v B A

HeBr 7 R Grid = MGt SR, st s TIE S RSN o, AR (PR FRE 0.66%) 1D
I 45 5(%): 0.66. 0.67. 0.68. 0.66. 0.68. 0.67. 0.68. 0.67. 0.74, IJ{H X'=0.68% , W R =0.08%.
9 MNMUTHE 6 N/NT¥ME, 3/AMNKTETIE, A BAHIR, RFNEEH EH RS RZ RSB
fH, FrPABfE X' =0.68% NAl%E. RGIREHRREFZB, AW S EMNAAE. (X £0.65R)
X [HH 0.63%~0.73%, MFHE 0.74%EE H T ZIX[A], J&TSHiFEHHE, BTHlkk. Sk 0.74%)5, ¥IME
X'=0.67%, HZ R =0.02%. 8 MU 2 NMINTIME, 3NKTHMME, EANK, RUARNHERZSiE
7. H (X" +£0.65R )}y 0.66%~0.68%, 8 Ml A3 47 He 7] . R B B AAEAEGL it B BEAE, BT LAXIME X' =0.67%
FEATEERY . SEPR BB EE 0.68% 5 NI AR FR{E 0.66%.
5. “BEREZEN” glET o EHENEFHEE ITENRESY

Z 50N el 2R “ N Hl. B VAL R, BRI B A R E . XA
F 5 BN E LR E =AM, FTLL “ERaE” e g RE E AV & 5br. WA G “F
BN, GHEFEARNREMEE Y, A TR EIE X1 A bR E E A SOy,
KH A BVFETTEVEE -

G JIF1059.1-2012 [17] (LA R AR “HE” ) 4.3.2.6 T, Wil 1 EAEVENEME X 1 A bk
At e EA A

u(X')=s/vn ©)

Giibag i, S/n R ONBEAR” WM X ISR . R X VETE u+ 2S/\In Rl 35 /Nn

AN X ] IME 250 5314 0.95450% A1 0.9973% [18]. “HIVE” 2 4.5 5 H, XA 2 X A 2 56 FE 43 )2 X
(RPN PR AN 2 T

Ug =25/Vn, k,=2 ®)

Ug =35/, k,=3 ©)

S RFEAMEA X FIbRHEZ . R4 “HTE” 4.3.2.3, ITAER A% T, S il 275 S =R/C 7F
flie “HTE” 4.3.2.6 TR, “/IFEAR” 75 n MEL 10, FTAC~3, S=R/3. ¥ S=R/3AAK®B). KX
(9), P EVIME X" fydy Fie Ao s S ) Mo L

Ug =0.67R/Vn, k, =2 (10)

Uy =R/Vn, k,=3 (11)

BATRY,  “NREA” B X IOARTE S SREAKEEE R BIELL, SREAZE Vn Uk tt. T HE A
In>2, FTLUEAIESRI N T 0.5R, X2 HI WA 2 B At S IO R . SEERIER], BAREA AR
AREEF 10 FHER, HHEHT n>5 WEEWENE. mHE& M F “FEAE g e il & rm
B SERR A B B N EAEE” o AEAMULL “ERaE” i, i ER R V) A SEBR[19]

Bl 1. BES 2R A ECEHCER AR B 10 YO 5E 45 R (mg/kg): 0.055. 0.053. 0.050. 0.049. 0.045. 0.054.
0.046. 0.052. 0.049. 0.042, ¥}{f X'=0.050, #Z R = 0.013. 10 M™MFHE 5 MRTETIME, 54D
TYME, HEARLME, FrUAF(X £0.65R)TERGAIRZ. (X +0.65R )X [H] 0.042~0.058, 10 AMMFHEIITE
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Hofi), AAETEG BRI, B X' =0.050 H 2. H Uy =0.67R/\/n=0.0028, Kill4hH:9(0.050 + 0.003)
mg/kg. k=2. i miEU,, =0.008 [20], JLTE0.67R/v/n =0.0028 {15 3 {5, 1fii AT 0.5R FEHIE EA
R AN 58 BEEESR I

B 2. X-3600X Z6 U AR I 5 4> 5(99.994%) I T /& A% it 10 IR E S MITHE (%): 99.99. 99.99.
99.99. 99.99. 99.95. 99.96. 99.99. 99.96. 99.95. 99.99. 99.98, MJfE X'=99.98% , H#: R=0.04%.
10 AMNIFEAE S0 AT FEA I 147, H A (X +0.65R )X 8], K WA RERZEMGE T B RHME ; 35 (10)
Ugs =0.67R//n =0.01% , WI5ELE 5 59(99.98 + 0.01)%. k=2, Z55H 5 REHSEERE S RARR. Tia mkm
Ug =0.52% (EIRZEM 13 5! ). ky =2 [21], MELH(99.98 +£0.52)%. ky, =2, xR OLmTHH T
RGN BRI ST B REE( X £ 0.65R ), SEbr BT sEBRiR I Es RN T e, MR T2 &R mIEE.

B 3. ZEoR I B BRI ARAEYI 4 BT 9(99.95 + 0.03)% 451 8 /> H A M5 (%): 99.93. 99.93. 99.94.
99.97. 99.98. 9998. 99.98. 99.96, IJ{H AN 99.96%, #KZ R =0.05%. 8 MMFE Ay, mHABA
FH (X +£0.65R )X 0], FHRH RFEREZEMGET BHM. MR Uy =R/ =0.02% , Wi5EL
H9(99.96 + 0.02)%- k, =3, FFEFEMSEER. MK JIF1059-1999 (& BMibr#E A € FETHE, BEM%
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