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Abstract

Under the condition of “maintaining the consistency of various influencing factors of ‘human, machine,
material, method, and environment’” in the determination of the same batch of samples: 1) Prepare
a “motherliquor” for a standard sample; 2) Drip the “mother liquor” in a “droplet” manner to prepare

a “color series” and display its absorbance range; 3) Match the highest content of the tested sample

WESIH: mFE. WO RN EEE R RN, Tzt fE, 2024, 14(3): 176-181.
DOI: 10.12677/aac.2024.143021


https://www.hanspub.org/journal/aac
https://doi.org/10.12677/aac.2024.143021
https://doi.org/10.12677/aac.2024.143021
https://www.hanspub.org/

RRE

with the maximum absorbance value, and form a “content series” corresponding to the “color se-
ries”; 4) Based on the content range of the tested sample, select two samples from the “content se-
ries” as the two standards for the “two standard photometry method”. Based on the amount of “mother
liquor” used in the sample with the highest content, drop the “mother liquor” of the tested sample
as the tested sample and carry out the measurement. The method is simple, fast, efficient, and en-
vironmentally friendly. The range R of the “small sample” measurement results is 0.92%, the uncer-
tainty Uss is 0.22% (k = 3), and the relative standard deviation RSD is 0.28% (n = 8).
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1. 518

BRER IR S B 20N 65%~95%, I8 I SR F = M B e VR B R A e A [L), RRT R AR, BB K,
Mse K. TR, MRIEEA - R RS, Wie CEERMNHRZE B RR T M, HiE
B/NOCFERR), FHXTRZEER, SN E T E NROEE 0.2~0.7, IR AR %A 1% [2]-[6]. 4hek®
B IO LIRS KT 0.7, MiHIE RVFRZENCH 0.45%. FTLL, R4S SHTGEEE TR AL, 4
BRIG BV I E RARARA T BE M 2B BAR S A Ao Hol e, (H& &8 63%~73%, WotEr 7%=
X 0.1[7], REFEZ[BIA 0.01, AHARE, U “KHEth 4 ” FIRAMER Hl R R . S5 R I,
HRBIZZ DA G, £ERIL Bl MsE7 L2 MEE B2 5 & =[9]-[13], & R
W2 S T A W A X ), B DIER 3 52 0 2R N R PR A S A g ) B /N DX T o 2 5088 X ok
W, RAEdEk “HERY)” MEmEdEE THOGE AR S A, “Hm” JiE “S8R/57 , FH5F
W' A B PR i R ) o DRI A b TS i o RO BE AR, A Pl i i & e B T ol i, JRIRIR O 1
WOBREE, “im” HEgE CTERY”, FrUARRE “OCEEEADGEE” o B LVERER R e A, AETE

A
2. SEIGER4y
2.1, EEMEAIRAT

DA 721 B, pE FIEREEMEICEAIRAT, WMEEMEREk; M, 3K, S&8%;
THIRERVA W : 1%/KIEW, 100 mL SRS ER 10 mL; S AREREE R 5% /Kin TR (B IRL); Se86 F /K 7%
Y SRR TR
2.2. SEIG&H

“ANN B BR L R BRIFOOE AN E SRR R S, R AR RSN, fREF
EATIAE IR it (ELAR AR AEAE )M E R AR v 1 — Bl e 25 G AR e BRI, “ S B RN /%4
FE AR IR IR AE IR — 2R AR b, BIRER A T EL “PIRRAER” W€ . BT LUEAE “HE % LRI 52 A
ffr, BHARGHHUT .
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2.2.1. AHIEFREH
[FIFEAE St e R, W At 2 AR SER, (BRI SR80 A R b 1 [F) — RE e 2 e Rl — A6
A — 7 e

2.2.2. MIWEZRrOIEH
RN AU 2 B SR . A R AR A — 5, R [A] — 28 ML A St [R]—
T8 RANHIOEE 52, A Rl — R EL L, iy A A A — A

2.2.3. YR EZ=ErOIEH
6P AL - R RRAERE FARRERE S . AR AV ) o 5] —0 ZR 40 A b R v i AR A
FARFT < IRFFN A [F]— R, V77 06 2 [ — JB 2 3 51) 1) ] — b R B 1

2.2.4. J53EEH

RER “OREER” , AR IE RIIEAFE R R AN E R AR AR S T (i A
FE A E — UCPERR 0.2000 g, il 200 mL “ BB, AR a8 B A IR “Rai 7 0 B < B
Hl&SEARY, MAR “HRPRBGETHFEEE” K77 iR O A 773%: Bob el
SERRER] “A— Rt , AR “F B B L S ) 2] — 2

2.2.5. IFEEZFROIEH
SN B VR R A IS R R E R IR A ] . BRSO REE . MK H B S IRAE . I 5E 52
(B4, A5 R e T TR R

2.3. FERE

FEPPAR TG ARG SR 2R, BL Rl Or s IO HERE i < BRI, wI L RO RN
PRIEH S S R M BAE R R, A& S O MR RN R . FrbE
ASLIROC RS IX (8] e, R R it i & B E AL TG KB, R “ 5B RS , HIROLRE LR
SIS SRR R E” o WFIERE “ PIARHDEREE” P MRifE, HIROL R s iR & 23
HAEMER SRR R E” . BARSIENT

2.4. EWHE

2.4.1. WeE EEXENTEE

FREUERDARAERE 5 (5 & & 75.48%) 0.2000 g (FRFE b, FREIRZEBR)E T 200 mL HEEE+, 0
TEEE . R 10 mL. MHVEMS, MEinmEEiR 10 mL, MAEEM, HEHR, FHKAHERR. 4
200 mL A EHH, MAKER, BB, AF RIS R E A B .

1E 2 mL i E B N RRAERE A B, IREFHESIRUERS . AR Ok — 1 7 SR
sk, PASIHE T S0 A 6 ANHEFZ RN 20 . 40 . 60 . 80 g, 100 fE. 110 W, fEAN “BAR
7 o HFE—R 10 mL ZIERBEE, 20lmHH &A1+ 4 MRRER 10 mL. FAHF—H 5mL ZIE#%
WE, Al m NSRRI BRIV 5 mL. 43 lfE 80°C~100C /KA, REANMHA 1
min, U, FUKEHRER. £ 720680, ek 530nm, LUK/EZLE, HFE—R lem Hhm
F 30 min ISR “ BB RS B MO, IR I E . R 45 R T L.

SEEGRBA, EREREE S MnO;, FIMROE BEAE SR IX (7] 4y 0.350~1.750.  “BER” 110 i AW 6 RE E4IA 1.750,
FRAE MnO, e FEE N FH 258, T e IR RO FE B 8 5 B FEAE S X R], PTFEMETGORAE,  Fir LLRF ARk o
MnO, HIWR G B KB E N 1.750,
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Table 1. Absorbance of ferromanganese “color rendering series” at 530 nm
F 1 @k “RERY)” 530 nm BIRSLE

“REMR” HEL 20 40 60 80 100 110
AR A 0.350 0.662 0.970 1.280 1.600 1.750

242 {58 “SERY” AR

N T AR R RO B AR R O AR X B A K S A, WA R e S BT
60%~95%, H4HE I E F IR 96% E fr T W6 B fe KAl 1.750. DAMCONHEAE “ B0 RF)” HNK “SER
7, W3 2,

Table 2. Absorbance of the manganese “content series” at 530 nm when the absorbance of 96.00% is set to 1.750
= 2. 96.00% MK EEH 1.750 Bf$E “SEHF” #Y 530 nm HIIRFE

“RRR” 20 40 60 80 100 110
TR A 0.350 0.662 0.970 1.280 1.600 1.750
Mn &£ (%) 17.45 34.91 52.36 69.82 87.27 96.00

T2 HHERY], 1z CHREARY” ATIE 17%~96% K HL

2.4.3. SREREERINE B AAR AT
AT AR e A R AT SR AT BROR, AL “ 5 B R 517  52.36%41 96% 1 i Bk
W52 P AR, BILL Cr = 52.36% 55 Cu = 96.00% 75 ™A by s E LR AE L& 8 Cx ) “UIELR” (1K),
H Cx it AR N:
Cx :[(Cu - CI)(AX - A )/(Au - AI):|+ C 1)
A E MR G FE Ax = 1.280 AHRZF & & Cx:
Cx =[(96-52.36)(1.280-0.970)/(1.750 - 0.970) | + 52.36
=[(43.64)(0.31)/(0.78) | +52.36
=[13.53/0.78]+52.36

=17.35+52.36
=69.71(%)

244, WS “BR” AENHE

M 3 HrikHY 52.36%1 96.00%fE AR il & P AR, EATRFEMIE “ & & R 52.36%.
69.82%. 87.27%. 96.00%I MM ad, EA1S E B “BER” AR 3 RECE RS, MmN E S
(1) “BEE” FEMN1Z A 96.00%[1 “BER” EAHE, BI 110 . FONIHE “EFERY” ML, &LL 96.00%
( “BEE” 110 ) REAER, He BAEH2 HILAT AR R,

2.4.5. LB SAEVNE

RS 2.4.0 Tk 4 RS “BER” , FEALIR 2.4.0 J73%, WECH “ BRI 110 W5 (S5 PR HERE T 96.00%
CBRE” B0 8 . FHMHURAERE M “BEE” 60 0y, 1EN “PIbRHEL” Z Cr=56.61%. %X 110
W, 1ER “PWIbrdEJeEIEL” Z Cu = 96.00%. #RIZMEATL 2.4.1 kR A, WE. FEmEEKE “H
PR e, e S5 AT 3,
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Table 3. Results of 8 repeated measurements of ferromanganese samples (%)
< 3. HHEHEM 8 REEMELER (%)

PRUEAE 8 IREEME LR HME Wz R Uss RSD

7521 7548 7548 76.03
75.48 7511 7539 7566 7530 75.46 0.92 0.22 0.28

#3411 Ugs =0.67R/\/n  [14].36( X' +£0.65R)i% T 8 AMIIAHA, (X' + Ues)fl & T hREUE(H 75.48%,
R AR 12 T o

3. &R5118
3.1 “BEBEZEN” RAEZENERMBAR

JCEEFME LR N Ly B L 37 BABEER, WOCEEEIE S R T I P . HA™
FRIRNE A BRI DRAFEATIAE FIHURE b (AR R RS S )T SRR AP (0 — 2hE, A REORIE A AR AR i
MIARRR R, ARVEAE R — HZG b, YRR S B AT “ RS HE IR e o BT LA RS VA A 20
FER Y, BRI EOR .

32. R—MMRfE “Bif” 1% “B&RI” B E0ER

FI—ARAER) “BER” #14% “SRARH7 , MU T “RAEMZ” B8, MHRET “S58R
HI” BAREM A HE LR R, & WG EADERE” BEE% M. BOVIRA R R —brdE “BHE”
W2 2 hily “EREARI” TEHE, POVERSNEE, BRERT S DEOMRK B 2FEN,
A ARG HBOC A E 19, &85 H PO Z WAL IE L, TR A e A R R IE L .

33 “RE” 4B ‘B SIEHROEENY

“OA 7 BRI I ARAR AL, (ESCERIER], FETEAN T, BIOREF Bk AR B IR IS A
T ST FEARA, RRTE R AL A e AMXRIR TR, T ELORIIE T A R R TR
JCREREN TOC AKX, Jym “ SRR @i 7.

34. “BAEEACE” RIRENERBEXE
T35 W R AR ZE 0 2 R OB R I KB E AL TR i i m & B, Dl & i
RARE “ERARY , RE TPOLEX S NG EZZNREIL, AR s T NES R RBUZ.

i, AXHEEE 52%~96%, (KIEEIMAER “S'ARY” , HWOLE REEM 0.52~0.96, REEZIHN
0.01. MIfEAVEFPRBEZXSR T 0.018, ZHTEN 1.8 fF.
35 “AEENMNEEZE" HEEH

%ﬁi,“ﬁﬁﬁmuﬁﬁ&”f Ve HFa& &, maime ke, % e, XHZ
FERSME 4L BB, FIAERTDOR B3 m R R RIEA . thin, & MnO, J6 L 2 5 =
o.7%~1.4%ﬁ@?<ﬁizr§, AT LA ) 28 il 1. A0% AR IERE S 1 “ BRI (il 45 i AR S 2.4.1), A 10 mL %1%
FEWE, L “BRE” 2mL. 4mbL. 6mL---{EXN “BEARF" , HEWCEE S 1.70. FRk
TEE A &8 1.40%E 0T 1.70, i “RER” HNK “S2 /57 . WBEHENEEIEE, NP
%“Wﬁ@w%&”%%Aﬁ@,ﬁ#mimM%WTOTEU%4%m TR,
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Table 4. Absorbance of the manganese “content series” at 530 nm when the absorbance of 1.40% is set to 1.740
= 4. LA0%REEE A 1.740 BY$E “HEFRFI” #9530 nm BIRE

“BRE” E(mL) 2 4 6 8 10 12 14
W A 0.29 0.52 0.75 0.98 1.23 1.46 1.70
Mn & & (%) 0.20 0.40 0.60 0.80 1.00 1.20 1.40

REE(1.70 - 0.75)/(1.40 — 0.60) = 1.19. M % HE/E%(L1.24 — 0.56)/(1.40 — 0.60) = 0.85. FRHF # MIFE
A A& 0.70%~1.40%, EHL 0.60% ( “BEHAE” 6 mL)FI 1.40% ( “BEE” 14 mL)VE NP ARAE, BUEIIEE 5
CRER” 14 mL, VENBEINRES, DL “PIbRUECEETR” ST . thin, MRt Ax =123 & &

= _AI)/(A - ]+C
=[140 0.60)(1.23-0.75)/(1.70~ 0.75)]+0.60
= [0.404]+0.60

=1.00(%)

4. BB

1) “REWEEN” HZHYE JF 1059.1-2012 [15]H “EHE MM EXM4” FREAEN . HEXT A
M, H2ARAEH e 45 A & L B SO i L B4 F, BT DA SE “RE B FEIRIN 7 S22 5
2) “WOGREE AR R EOGEEEN E RBERARONE, BAT ZHERME. Rl T &
SEM AR E, BAEEREN, AXARWES X, HEZHNHERBEEHGFEZIR
A7 1) S5 e PRI 5 5
3) “WRIFEAICEVE” HISEERIER, YA AT R R R O L REH — AN 3
KT MR EANRE 22 B, # R E EHHA RN
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