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Abstract

Taking the determination of manganese in iron and steel as an example, this paper introduces the
“precision rule”, i.e. “to maintain infection consistency of each factor for the each sample in the
same measurement series”, which has two functions in photometry: 1) it makes the interference of
various influencing factors on each sample in the same determination series tend to be the same,
shows the true law of photometry, establishes the “two standard photometry”, establishes the
theoretical basis for photometry to determine various contents, and changes the traditional con-
cept; 2) It is the embodiment of normal distribution theory in photometry, which makes the meas-
ured values of samples approximate to normal distribution. Therefore, it is easy to find system
errors and statistical outliers, to ensure the reliability of the measurement results, and to simplify
the evaluation of uncertainty, to meet the requirements of JJF1059.1-2012 “Evaluation and Ex-
pression of Uncertainty in Measurement”.
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O B R T A IR 0 A AT T, BT R T LA ST R T A LA, BT R
B AT m e, RS B A I, T REVRAE(L] [2]. (TR RS HE R, M T
BB SR, U AT R SR LR e, T e S G RS PR ANRE , J4% T NS AR B P [3] [4]
[5] [6] [7]. fETCIEFRAG BB NS AR IR, S bR TAE SR 22 A b 22 il e v i 2 ' [8] [9] [10] [11] [12],
AT EEEIE S RA . ST S RS YT . SCEIER],  CREEBEEN , B CfREEE
B[R 206 T [ — 0 8 R 90 4R S B ) — 20t 7, AT % R A DR 20 R — 0 R R A AR T
Pt T —8, SR LR E S, RBLH S E Tk R R AT AR ThAE . A ST LAAR R 4
SENB, VEVEAINH
2. SKEEERSY
2.1, FEMEE A

SEET: 720 B, R E RIREAEHCRAIRA T HERERARLL): AEERK = 14; R -
TRER(AFALL): BRER:BERG /K = 1:1:2; IARIREE M (R L) 5%Id B B K G BLIC) s A PRAR 1%
WOFEEL): 1% ERAR /KA, 1000 ml i1 20 ml ASER; S2U6 /KA A Z6080K A1 /0 Hr i o
2.2. EWHZE

TR IEAG ARG RN, [F—WsE R0, A AE R R FAREUARE 0.2000 g & T 200 ml #EFE
L, IASERYAE 30 ml, INBGAMR, HEEREMAY. B, FKAHE=R. BE— AR 100 ml F&
MINAKE R, MERRER “B7 » diFE—AJHE— 10 ml ZIBERRE, 10 ml “&:%7 &T 200 ml
HETE . B — AR — 5 ml ZIERE, /A I NS BRAR AW . IR R 1 W45 5 ml. 7 80°C~100°C
ABHIRB MM 40 s, B, WAKAHEZER. 30 min i, HE—AHE—1cm be@m, DUKESLL,
£ 520 nm A F) 2 A% Rl 2 MnO, Tt
3. ZREITE
31. “WBEEZEN” EXEEPHER

SCERIERA, JEREVEME RN G Bk, M0RL. iR PRBREL ST E RS M E 4 R, AL
RIS . U TR R BEIEN BT RS AR RS T PR B AE A 52 R B RE S (LS bR
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HERE ) R B 28 R 52 R O R — ME[13], A RE B IOCERRN EIE . R, ©RIESOMEISAE NEER
PR EARIRIL, (B EAEAR IS E L E S A, MMUS T RIARGRREMG B RAE, RUE T
EERK A EENM, WEML T EROAEETERE, WAL T AN E SRR,

3.2. WEIRWIEME

U AN BRANARIERE G, AR HOEAE RS RN SR, LIRS 2.2 U5k, SE MO, IR
JelE. MELRITH L

Table 1. Absorption of manganese standard sample at 520 nm
& 1. S@EARERESR 520 nm BUIREE

PRt & C (%) 0.19 0.48 0.77 0.96 1.40 1.78 2.02

520 nm WOLEE A 0.114 0.235 0.350 0.428 0.608 0.760 0.860

MRIEE 1 Bl SHIER “RHEZ” (K 1), W 1 AT, fEASE 520 nm {i535(0.10~0.86)
W, T RE GRS R ATEO AR RR 1(C, A)VERVELER— “Rufkfhzk” b fhey it “pimal” .
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Figure 1. “Calibration curve” of Manganese
S ~1: 0 3797 3:::F5
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MIE L AR, #R TR AT A AR TR
A,-A=k(C, -C,) @)
DAV G FE B B AA L BB R AC B AR (A -A ) BT (C, —C) ), ()T ik Jy:
AA=kAC ®)

XE@)RY, “ENGOCEEN, AW IRROCRE AT E AA 5 HA B S B A& AC KIE L
AA=KAC 7 o BATRKEN “MAYBRIBOCHE” .
ARG IAFAE, TRAE T NS L FERIANFRAERE bl (A bR SR LL, BRI R

DOI: 10.12677/aac.2020.101001 3 TR


https://doi.org/10.12677/aac.2020.101001

i

RS B “WEL” , IMHISL T “PIAREDCEE” , Tore K ZAPRAERE e “ReEfhZe” . Koy “
SEL” A “RERNZR” AT H— AA=KAC W EZ b WOGEE AT RIFFE M & & Cy, BERTA “IEZ” |
&, A RYE T ARG

Cx:[(Ax_A)(Cu_Cl)/(An_At)}"Q (4)

Eban, £ 5 A, = 0.428 HIAHN & &, N“IMIEL” &5 2 0.96%, ¥ A, = 0.428.A, = 0.114.C;, = 2.02%.
Ci=0.19%. A, =0.860 fX A (4), 75315 B FIFESZ 0.96%:
C, = [(0.614)(1.83)/(0.746)] +0.19=0.770+0.19 = 0.96(%)

FRFER WL 5@) AW, EATEE IR RUE BRI H RS HE
Me” (“MELe” )G H/R @A, i, “WEg” EROGEE A =0.428 [AHR & & /2 0.96%, i
IR TLR e, 5 DAE R 0.19%. WG 0.114 1EFR#HE, W A= 0.428 [FIAH L& &8 0.71%; # LL 0.77%-
WO 0.350 TEARAE, TS EH 0.94%; # LA 1.40%. WG 0.608 VEbRdE, MIJL&E X 0.99%; #
L 2.02%- WG 0.860 fEFRfE, SUMA 1.01%. AIUL, $ZRELL/RER, KA & E S IEIT M ARERE
AT HR, G0 0.77%35K 1.40%, A T #3 BECNEET R SE R A B 14 R, i LAS AR R A A ZE B AR
HEH S, M S B R, FRIREM S RN R IR 2 IR ZE WO, X SR bR 5 i il 52 45 1
W RGRZE FARA SRR (WAL 3.4 HHFsefl). BTl YCAOGEEIETE “AeuE izl ” Ja 1 N R~ & LR et
(U AT AR SR AR T

“AEVRBO " AU C LR SE bR ER LA A, BB E R, BEE T ORI E &
SRNFELIERM, FNAA=KAC PSRN REAC, B 2REMNNEE, Wil 2mdENNER.

33. “BEEZN” RESSHERENXEZETHRMEEN

L AR PR E B B, SR 52— RS R ER SN RO BEAL A B X5 AR A, xS M AR S2mi #RAR AN 7,
WU X B A R BR 2 TE RS 43 A5 [14] [15]. AR 2 n — o I, BAH p FEARIIIAHE X R IES DA R
WAEREEHT N . PR, Trih. BT SRR TEI, R EERM u FEAR S DIEE X
i AR, AR HOEE R AN, RS ERE X e a8, BN B
X ELE AR e 28 “HRARGINT  FrLVEATHY “RFEAR(n —00)” B IERM . FEih 2 GEEX
W, n>5 [ “NEAR” SRR A, i B OB R & A7 [16] -

34. “INER” hRGIRERHIR

SEEUE, BT SR ARMERE S S R S B R, IR EERSE R, HE ARG RE.
Eb AR AR A 9 AN EE N 45 B (%): 0.68. 0.69. 0.68. 0.67. 0.69. 0.71. 0.72. 0.69. 0.70, WM &H
RGRE. RUNIEIG “REE LN (FEA NI B OIER /340, a2 M 5E LA E D O S AR
I3A. beln, 2 CWIRMECREIE” 4. RE. BEM 10 NINEMELT], e A #R A FR . Bk 9
ANMFFE, 6 1~>0.69, 31<0.69, /A EAFK, KUE RFIRE. W “PIbsENEE” SHEBRAR
GUiRZEMHSE, KA “WIbRE L 6 H 5 i & (%): 0.66. 0.66. 0.67. 0.66. 0.67. 0.66. 0.68.
0.67. 0.73, HH>0.67 1)7& 51>, <0.67 /2 4 A, FAIR. KEIEY], AL RGRERR, WESS
R R RRII[18], AR AT AME A 0.69%, HEBRIE N 0.67%, Wi WARAIA

35. “IMER” RgTHERERHIR

CONFEART B R AR A, SR, BN ER WA RN PR
ALER M, RIRG T BRI IR L T 2 k. BUSIER A IREARIIE X, 2 BIIASEL A [ T 7E A%
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ZHROI AR, FTLA S KR 2 B DA, DSRAETH 2 R 5 0.5R Z i) FRATRHA “4rf3”
fEn=5~10 ) “/NREAR” v, WPHIASENTIERSE, (R (X )M 1E, BN GB/T4883-2008 1
RERATRTER) “GiFEEHE” [19]. S KES A9, BATHE Ex = 0.65R, R H (X' +0.65R )il
HE, NSRS ERE. Fid 3.4 PAE RGRZER 9 MIUTHE(%): 0.66. 0.66. 0.67. 0.66.
0.67. 0.66. 0.68. 0.67. 0.73, X' =0.67%, R=0.07%. EAIHI( X £0.65R )IX[a]: 0.62%~0.72%, |75
{8 0.73%8 i TZIX 0], FrLARASRCSHIBR ST B RHE. 16 0.73%/5 X' = 0.67T%EEA & RGtiR%E,
WAREG G B, LR EEM . BARIERR 0.73%H0 Ja FIMIME KR 0.67%, XIFARIRX —IEHREE
W, RN BRRT IR ZE R = 0.07%, 5 R JE IR 2 R = 0.02%. i # Ugs = 0.02%, il 52 £ 5 4(0.67 + 0.02)%,
ko =25 JE#& Ugs =0.01%, 5455 5HM(0.67 £0.01)%, k,=2. WNEERMATEEET %, KHRE
HeBR T RGRZE MG SR E M 45 R A2 J T RE . bhlnse 2 o “PbRuER VL B fE. BRI
B, R T RS %E, RN XHER TS B R, BTl E A R S R [17].

Table 2. Determination results of “two standard photometry” for manganese, silicon and phosphorus
F2 G BB CTROERER ONELAR

TLER FRUE(E IAE Bl W% R KIZE Er Uos

0.70, 0.67, 0.71, 0.69, 0.68,
Mn 069 0.69, 0.71, 0.67, 0.70, 0.71 069 004 003 0.008

. 0.26, 0.26, 0.26, 0.26, 0.25,
St 026 0.27, 0.27, 0.28, 0.28, 0.27 021 003 0.2 0.006

0.021, 0.025, 0.025, 0.024, 0.024,
P 0.024 0.025, 0.024, 0.023, 0.025, 0.027 0.024 0.006 0.004 0.001

SCBRIER, BA(X'+0.65R )FIWTSiiT B BFE R A B, ORI . B TSR A AR A, X
TORUE R 225 S (¥ ] SEPE R AR S i
3.6. “HARKEE” RUEEAL

BT RGRZE TSR “PRRHECREE” ITRO6 BE T AN SO R i B s, AL 1S 2
AE R I EEREVE” o thtn, BF MnO; JEREEST AR EAR T 0.10% B FE S X AR e &
I 4 0.00%IM 225Ky By A 4B 0.96% M4 By, AE BRI FEML X FRIIE M b FBRPIANARAERE il
H LS EL L 0.96% AN B, /E NI E R RS “WE” , SRR X R e .

FIRA L 2.2 J7EEFRBGARE 0.2000 g, il BC#SFER) “BER” 100 mle H IR — 10 ml 2R 4331
LS “BER” 10 ml, 230 BT 34> 200 ml (g HETE b . FEHH A — 10 ml ZIfER8 VR, 1a) 3 METZ I
EIMA By “BEE” 10 ml AENIE RYIM Ra “H&” . A5 ml ZIERRE 1 3 ANMERI+ 7
BN FRARE W I BRIR B S mlo SR EHIBASC 2.2 ik, JIE & H MnO;, HIREE

Bk X, 48Ry By BREN By =/ MRERRHIMROERE 43514 0.3104 0.300. 0.560. 4k By i &4 0.00%,
TRt B, ZEARAH 20 ml 42504 0.96%, 7EARFR 4 30 ml it &8 1) 9 0.64% . LA By B, /A4 47 25.(0.00%,
0.300). (0.64%, 0.560)IZE 42 ARt it X F)“MELL” , EAFPH X WOGLE 0.310 AHREL 2 & 0.035%.

SCERUER, MR W CARMEINIE” S RME I P14 L FR[20].

37. REZEMELERNIHERE

WAL 3.3 "R, AR “REE AN RO EEEREASIE, 5 JIF1059.1-2012 (IR A E T E S5
PR [21] (AURERR “HE” YMEL N E 2. “ME” 2 4326 fiil, BIER n RES ISR
SFRE X A SEBRUEA A E
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u(X')=s/vn (5)

Giit e, S/Vn RWE CANREAY SEIE X ML R bR 2, E R X I 7E p+2S/Vn A
,ui35/\m PN DX T] FOOME R 43 591 )9 0.9545% A1 0.9973% [22].  “HRTE” 2 4.5 481, XML& XA ¢
5 LA Al X AN A

Ugs =25/, k, =2 6)
Ug =35/vn, k, =3 @

S RAFAMEGE X MbRIEZE AR “HUVE” 4.3.2.6 ZER, “/PFEAR” Z5HRNHL 100 JXIF “/NPEA”
WIRITRIEA S A, FTEA Xyo 119 S AIHE IR 257 S = R/C PFli. n=10, MIC~3, S=R/3. ¥ S=R/31X
A(6). (7), BITFGFRIAHf 52 B 1 Pl B A A

Ugs =0.67R/Vn, k, =2 )
Ug =R/Vn, k, =3 9)

WRBRE). ROFI, “IMER” B X WRH R SHAREREL, SH AR RIT
HRRS L SEBRAIER, BT BN BESR I 5 1T 46 1 Wl R VI 5 502 b 3 3000 SN
SERE”  H“RrBOK” VPSR W V) 4 SRBRI18] [23].

38. T HEESATFRENSG—

S = ) H RS TN 25 R AR AT SCVFR Z2 2R, T 24 i [ 200 S8 5 I B 45 SR AT T AN e L 245K [24],
PR CARE AP G, Je Rk AN E LN AR B IR FER 2. BONTEIR A FISEB S Y “ N B
b MR Trik. BB ZAARE, HES BB R EIENT, AR R E IR N R
W PR TR BT RRE AR E R, RS RN IE R A SRR
IEHWE R (B RESEHRRG BRHE P EHER), B BREA A E Bt X kg 2% B FEASIK
B, WRVGES AREANE R RFRZEN A, EtRzYiHERNE R “QEANHEE” . 25
FERAN COPERT FIATHEER Ugs M Uges W “LUEANFHERL” AR “/PREA” FE nmlt B2 739

n, =n(Ug/A)  (BUE%) (10)
N, =n(Ug/A)  (BUE%R) (11)

P, 92 2 AR feE s WM 10 ORIIASMAE, ERM VPR 2 A = +0.04% , AN € 5 Ugs = 0.008%;
KERI FUVF IR Z A = £0.03% , AN 7E B Ugs = 0.006%; B 1) 70 17 1% 22 A = £0.05% , A~ ffi %€ 5 Ugs = 0.001%.
M5 0(20), BT ny #8 0.4 (B FEABE), BIARE — ASME X, 5k vl 3 2 RVF iR 2 BR . BT
e 4RI VPR ZERARHE ARG — =2 A WERARETUAFRETRAREN: (X £A4)%,
DA e BT REIE N (X £A)%, ko=2. SEBR¥ 2 iR, fE. BEA0 10 MIUAE P M1, 5
CATRIbRHEE 2 [ R 2, #RA & H P RVFRZE A, EE A B R a5 M=X 0.95 XAl 1)
PR A AR 2 I Ugs (R, FUNTEEIE “REB RN KT, FERFERAN, A0hEE
LINE

X (10). QLT H A e FAEH, U 7 OCEEEATE A AT S B, AR
(IVF 58 45 Rt A X MREE . R T RSP EEEN” MOCEEEFEARNHE ES A =L, FRRHE
FEARMIER A0, B A R 2 B r I AR
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SKEGER],  “REEEDEN” ZICREERIEREEOAR . AL AT & R R 306 A — I E R AT T

—EL BN TR B ISUEE, WAL 7 PR EEVE T, BEE T OGEEVEN E S R B R A
R T ARG T HLE R RS A B AR R I BRI, BEARMIAHE R IES . MU TR
WRGREMG T SR, RIET W ES RGOSR, mHAEL TSRO EERE, WET
JIF1059.1-2012 (I EAHE BV E SRR ) & TESR, A HE MAME.
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