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Abstract

Taking the spectrophotometric determination of manganese in carbon steel, high manganese steel
and ferromanganese as an example, seven new understandings of photometry are introduced under
the condition of strictly following the “precision rule”, i.e. “to maintain infection consistency of each
factor for each sample (including standard sample) in the same measurement series”: 1) The “cali-
bration curve” interval of the method is actually the domain of the incident light. In this interval, the
difference AA of absorbance is proportional to the difference AC of the matter that absorbs light: AA
= KAC, not A = KC; 2) The reason for the discrepancy between the photometric method and Lam-
bert-Beer’s law is not the “non-monochromaticity” of incident light. Photometer should not pursue
the monochromaticity of incident light, which should adopt the “non-monochromatic” incident light
to improve its sensitivity. 3) The relative error of spectrophotometric results is independent of the
transmittance, and the relative error of the optimum measurement range will not be 1%. 4) Within
the “calibration curve” of the method, all the sample content and its absorbance coordinate points (C,
A) will inevitably fall on the same line of A4 = KAC. Therefore, the connection between the upper and
lower coordinate points of the standard sample is the “determination line” of the sample content,
without the need to draw “calibration curve” with multi-standard samples. 5) The “absorption band”
is the reflect of quantized absorption of different quantum levels in the ground state of chemicals, so
its different wavelengths can be used to determine the content of related matter, not just its peak
value. 6) The content range given by each method is actually the absorbance range of the incident
light with the corresponding content. Samples with different contents can be determined by the
original method as long as they are made into samples within the range of incident light absorbance.

7) The uncertainty of photometric determination results: U, = 0.67R/ Jn . k,=2, Uy = R/ Jn .
k, =3 (R is sample range, n is sample capacity), which are simple, clear and realistic. The new un-
derstanding simplifies the operation and uncertainty evaluation of spectrophotometry, expands the
determination content of spectrophotometry to any content, and provides a new idea for the devel-
opment of photometer.
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AN RN RRTENRERCEEN A, NMETEEEME REEEEN” , Bl “fREEEm
B & HFX B —W 2 RF &M (B M) N — B #4T, SHEEER7SHR:
1) HiER “RAEMER” XE, SRR AGDERERXE. ERXERN, BLESEREAAS TR S
BRMTBACRIEL: A4 = KAC, TIRRA = KC; 2) #REEEERSHIA - RERAFHER, &
RNGOEH “FEREM” o WETHARERAGDCR R AN, RIMAMRA “FFREMN” HAFE URE
I REE: 3) JLEENIR AR RE BRI, RENETERE AN RENSR1%; 4) £
FEH “RAEHL” WEIN, FrarERSERMEREE ARG A), HBRSEER—AA = KACKHE
£ E. pril, teERER B, TREMR RIES, EREMEEMN “WER” , MLTEKHSIMERR
L “RAEHLZ” ; 5) “TRBGEH” RUEYMRESHNARETREETFARIKKRE, B ElARF
BEETATHIIRSEINE, HARREBNIEE: 6) BMTEEENSEERE, LHRMANE
BN EHIBICETEE A E S BARER, RERBRAS ETR BTG AR, AR AT DUR JR 75925 Sl i€
7) HEENELEROAHEE: Uy =0.67R/Vn k,=2, Uy, =R/Vn. k,=3 (REFEEHKE, nk
HAZR), WATTEER. FAREA T EERBRENAHEEWE, FHLEERIE 'Y KE
EREE, FNEACETHIHRAL T 58k
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2. SCIGERSY
2.1. FENH{/E5RN

SRR 721 B, hE B EAERAGRA IR AR HCA (ML) A M o8 smndE b A
A R (ARRRLL): HNOsiH,0 = L1:4; it - BHRER(ARILL): BRER:BEER /K = 1:1:2; I BREREL VAW (i
HEE): 50 B R e KA MR G IRID) s A BRARVE M (BT B EL): 1%. 10 g fHERHL T 1000 mL Z&48/K,
20 mL fER s SREGFIK: A AUNZETEK:  SREG A R 3 R  b 4k

2.2. SRS

TOE <R LR R ORAFFRE I B DR O 2 AR A A o (LR AR R ) S AR — B
PE” RIS EEEHTAN N AL B A . DG EEENE A N Bl BE 35 35 RIEE, #EHEAT
— U BARGR S IR I

2.2.1. ARIEFREH
[l — 5 AR BB R I I RE (PR, VR, E A SRR AT LA M, (BRI E R B ) —
FEFF (AR R BE FESE), AT [F] — T AA% N SA% IR R — 77 Ui ;

2.2.2. HLHE Ra9IZHI

JCPEEERN NI EZA T S, et [F— &R IR AR R, AU F— KT HIH—
B FRESETHRE; F—WERAKE &R, LIRS IR E— 77 AL & =
BERIKIPOCEENE, AT Rl — b ARG L T [R] IR 5E 5

2.2.3. IR EEEF]
JEREEVERI YR B ARFIAE . F IR R A AR R AR R R, IR
21 [ — JER 2B 4 7)) ] — AL R R 1 5

2.2.4. HEEEEF
SN ' 1ok (R A 458 K] 35 32 B VR T ) o A S S €0 F — 5 IR P2 9 T AR /K 38 b BB S gk — s I 1],
RIGIRKA N E REGER E, FEE—ER A P 5 Rl 5E .

2.3. EWHE

2.3.1. BRI EANE

FREUFE A 0.2000 g & T 200 mL HEJE A, DA BRVA R 30 mL, Jn#k, B LA ALY . FEIER)S,
WKAH =R, 7€ 100 mL ST IKE, ERFES “BER” o F 10 mL ZIFERRE I “ B
10 mL, #T 200 mL #EEMH . F 5 mL ZIEBBRE 5 i ISR AR E T . B A W% 5 mL. 1E
80°C~100°C/KIFH SN INFA 40 s, HUH, F/AKAHE=R. 30 min )N, A Lem thtall, LUKIESEH, 520
nm Kb e TG

2.3.2. BENPEHUE

FREUFE S 0.2000 g B T 200 mL HEFENE AR, o Byl “BEE” 100 mL. F 10 mL ZIEBRER
H“BER” 10 mL, BT 100 mL &, INAERVE 30 mL, JRIN/AKEZE, TENFES “FRli” . H
10 mL ZIE RS “A M7 10 mL & T 200 mL #ER T, #%M8 2.3.1 7k, FEMEmonE .

2.3.3. BB HPERNE
FREUEE i 0.2000 g B T 200 mL 4EFEIH A, INAR - BEVEER 20 mL, Ik, FInmEER BRI . #E
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WA, WOKAHE=RE, 78 100 mL FEMPIKER, MENFES BRI - H 2 mL ZIER RSB
“BRE” 2 mL T 100 mL &35, IIRYERVATE 30 mL, MN/AKESS, {ENRER “fRlyE” . A 10 mL %
FERE B “FRIE” 10 mL BT 200 mL #ERIE ., %08 2.3.1 kR, FRNEROLE.

3. &R511i8
3.1 “LEHIRWSHE"

B T ANBRANFRUERE S, AR E (%) 5 0.19. 0.48. 0.77. 0.96. 1.40. 1.78. 2.02, 1E/™#%
G “REHPEEN” 2R, IR 2.3.1 iEME oG, R ILE L

Table 1. Absorption of manganese standard sample at 520 nm

52 1. Mn BRERES 520 nm BYIR LB

i C(%) 0.19 0.48 0.77 0.96 1.40 1.78 2.02

WG A 0.114 0.235 0.350 0.428 0.608 0.760 0.860

WRIEE 1 Bt AL (K 1)

1.0

An
Ax

Ar

0 Ci L0 Cx2'0C11
C(%)

Figure 1. Calibration curve of Mn

B 1 e RO

ME LR, EAGHEEE0.11~0.86) N, FrAFEM IS & BOGEERIALFR 5(C, A)VERVELENR] —
HE& L, HifR “ma”

(A-A)/(A-A)=(C,-C)/(Cy-Cy) @
AR 1, E&TRFER TR TR
A=A =k(C;-C)) )
DA RE B B AAL BE A BEEACIE L AC AP BIEAR (A - A )+ (Cy=C))» R@TiIfL:
AA=KAC (3)

HK(B)5 A=kC AR, KIERZUME - HURERS Y6 REESLFRART AR A SR o

ERW], FEREE CRE RN KA, CEEASDUEEA, ORI R AA STOLYIRE
R E AC KIELL: AA=KAC . 7 FATFRIZ —IHEN “Ae2MROCRER " o X —ERIAFEAE, R
SE TAENSSCAE IR A P RE i AR AR R(C, AVERSVEAERR]— AA=KAC FIEZ L, PPl L. FIRBAMR

DOI: 10.12677/aac.2019.92017 135 TR


https://doi.org/10.12677/aac.2019.92017

WL, 5

AERE AL ARAR S (Coy A~ (), A)IEZL, RRFEMEE Cl “IEL” , L Hes “2 ik .
FEfh & C REPTARYEROGE A, 76 “IELLIEL” FA4R, W@ (CEHRE F A E s BoR g
C, =[(A~A)Ci~C)/(A-A)]+C (@)
Wi KRG A = 0.760 X B4 & & Cyo
MCMEL” A 0.760 AHX R HIER &R 1.78%. (UARIRHE X (4)H A =0760. A =0.114.
Cy=202. C =019, A =0.860. A =0.1140N(4) TP i h & &
C, =(1.182/0.746) +0.19 =1.774(%)

FHR@) 5 “IEHMEL” A&
3.2. RYGEFANARAEMESHE

25, NI, RANSCHIAR RO ST R SR 5 MR- LS B IATF,  Sebr BB
R RIS AR R T REP R TR AL, BRSO TR S R E . EATH
AR ENEA DA EATIEM R B & B AR, RIS EAIRNE R B, £ 2 Z2FH—
EER LR, TE 721 S TR HCA =J0 & 2 BT A — 530 nm AR 13 (K

Table 2. Absorption of the same series of high manganese steel at 530 nm of different photometers
7 2. El—=ENNE RFIEREFE I 530 nm LRIRAE

AR AN PR R T AR A 11.14% 14.42% 17.42%
721 43t 530 nm WG 0.524 0.668 0.803
HCA =62 43 Hr{% 530 nm W 65 0.962 1.233 1.484

2 2 BB B, AL E 25 S IR AA = KAC , {H T HCA 2306 K 6iE T, &8 530 nm Y%
WL 721 F9 530 nm SR TE, FTLARZE 530 nm, (HIROEEEILL 721 @& TR —f%. 3 BHIRIACEE AT P 6 ER
e, MERBEER. FRHEREEETANERNG R “trk” , kMmN SR “Jeaan”
NG, DiRE e R T,

3.3. AEZENELERIEIRE

FEATT 3 B I 5E 45 SRR — D BENLE, I - FE R ER AL, HES H OB RV 52 45 SR A AH
SHRZE RS AC/C = 0.4343AT /T IgT , 2RI,

PAIAE 721 FeJZ 110 520 nm Ab, 5F[F—BANEL I E R PR, BEYEER T ~ 0.695 ¥4k 0.29%F1i%E
KT~ 0.174 T4 L718%HIPAMEN, 43 0SLiE T 9 IRE R M2, MELs Ry T4 3:

Table 3. RSD of determination results of samples with different transmittance
= 3. TPRIEAEHBNELSRA RSD

Gl 9 RIME SR HiE RSD
0.29 030 028 029 028 029 029 030 029 0.28 0.289 2.7
178 179 178 177 178 177 178 177 179 178 1.789 0.74

HRAE AR 1R ZE R A A, 1B R /MR Z K, B B 1.78%A0IE )6 0.174 1/ T4 5 0.29%
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FEOtE 0.695, MM 1.78% M AH XS & 2 RSD U2 0.29%AH X% % RSD W1Z) 14, :mAoruk#,
AC/C =0.4343AT /T IgT RAFFE IR

34. XAEZENMESE L. TR

SEEIE, BAOREEMIE S E B TR, SERRECEAB S BRORER L N, AEES =R
fts BRI OGREE L R BRI A bR, RRT R R R S 5 o R R ) AR R R PV
W& by FRREIRIEE 51 0.11~0.86, W MmN kP&, R B e A 1H SRt
FE AT 0.11~0.86 [ b fE FhEP AT

2 AR 11.14%F0 17.42% A = B AN AR AERE i, VR JORE Sl 0 R BRAD BFR, %A 2.3.2 RN
R R I E J EDIE RO RE o PRANARAERE IO BE 437 0.524. 0.803, HBTEJRIRGEE By FERA.
FTLA, 3o b BB M ARAERE S AL BR 55, (17.42, 0.803) FI(11.14, 0.524) & £t & A i & &0 “ IELL I 2k .
INFE E AR R ) B B A s RO A], 2551 T3 4.

1% 65.67%F1 82.09% M MFRERE T, A Rk PRI T BRAN LR, 4ZHEASC 2.3.3 Bk R
(R0 T R D e TR RE . PR ARAERE R IO 43 05704 0.712, #BYEJR ARG By FERA.
Ho by RRPEASARAERE A8 7 15.(65.67, 0.570)A1(82.09, 0.712) £k mlh AL Fh i« IE LI 2 267, M Bk
T ARG BERE . PR 2 BB AT, 45 25R 81 T3k 4.

Table 4. Determination results of high manganese steel and ferromanganese
4. SEM. EERHNESR

FRFRAE (%) JLIRE R PEE (%) HI{E (%) RSD(%)
14.25 1420 1410 1420 1420 1430 1430 14.40 1430 14.40 14.27 0.70
73.88 73.60 7350 7350 7410 7410 7420 73.80 73.60 73.80 73.80 0.37

T B A2 1R TR VR 22 N£0.20%, 9 IRIIE 25 R, B K% 22 N+0.15% . R E FO VR 22 N£0.50%,
9 RIMELER, mKNIREN 0.40%, ENIRE— RN E L5 RETRZE<1%, R “OBREERN w4 R 5
FHRZEN 1% e ARFFA LR .
35. MEERNAHEETE
G “RGEPEEENT , R BEH p FEARRSAIEE i —A” o O BR e R, F—81H
u W CRFEAR(N > o0)” BRMIESA[12] [13], “/MEAR” HEBRKEIELIESSM[13]. “MiE” 2
4321 %M, BEANM ONFEART BME XA BEEARTEE N
u(X")=s/Vn (5)
Geibepdg i, S/Nn 2 CONFER” ME X MISEIbRAE XS, BRI X IRE u+2S/n Ml u+3S/<n B
AN X A] AR 20 )N 0.95450%F1 0.9973 [14] [15]. “HIVE” 2 4.5.3 R, XX B0 E, oA
RIME X T RAHEEU,
Ug =25/vn, k, =2 (6)
Ug =35/, k, =3 @
S & “/MFEAR” BMAHE R SLIRbRHEM ZE . CNFEAR” IRUER AT, FrLL S nlikiBikEE S =R/C
PEAG . ARIE CORYE” TSR,  “OPEEAR” AEREL10, MC~3, S=R/3 [16]. ¥ S=R/3AAK(2). K
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(3), RUATFSEIRAL 1 “/MREAR” S X' 9 BAHEFE -
Ugs =0.67R/Vn, k, =2 ®)

Ug =R/Vn, k, =3 ©9)

(@) R(O)EW, HIME X' A E LG NEAR R RIELL, 5 “</MEAR” R8T IR BUR I,
PEEr g MLsEby, B 1 3& AR [17] [18] -

4. &

FERG A RS A R EEERI RS B, SO ARIRH) RS EEEN " S, 2
RS RS G EER IR BOR s SEREVERIEI R, R TORRER R B MU T E B ROTEE . IR
JCEEER S BN EVEE Y KB TR SR, TR RIS O TR ARG, X R A N AR
HWRA—ENSHME-

SE 3k
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