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Abstract

Actual sample measurements as an example, showcased the five major contributions of photome-
try: (1) it revealed the scientific principle contained in the “calibration curve”: “Within the range
of information content, the change in chemical material information is proportional to the change
in its content”, established the “two-standard sample determination method”, and changed tradi-
tional concepts; (2) it has been proven that the upper and lower limits of the “calibration curve”
are actually the upper and lower limits of its information content. Any sample with any content, as

long as it is prepared into a sample with its information content within its information value range,
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can be measured using its method, expanding the application range of the new method; (3) it veri-
fied the selective absorption, reflection, and scattering effects of sediment suspension, indicating
that absorbance is actually the comprehensive “extinction intensity” of selective absorption, ref-
lection, and scattering, improving the connotation of photometry and establishing the “extinction
photometry”; (4) it has been proven that the ground state of chemical material is actually a “fixed
proportion equilibrium distribution” of various low-energy stable states, providing a new ideas for
studying and applying the ground state of material; (5) it proved that light is a photon flow differ-
ent from electromagnetic waves, provided experimental techniques for understanding and study-
ing photons.
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1. 5|15

TP TG RETE,  BERT R T JEHLATUR SCRT B A AL, BERTIE L ST R &, IR
Sy LB A BRI, TREEEL] [2] [8]. Hi T It R 2 HE 4, e 7 ErEsema, A7
KISy LU R, T E SOEREESEPRIATT, AT ASHERIAE R k(4] [5] [6] [7]. FETCIEIRAGH
CNSEHIEI T, SLPr TAERH 2 M brELe ] “ReaEti 4 ” [8] [9] [10] [11], &k J CFEVENE & &H
PR SEMIRE S 2% MGy ™ H . SEPR EYCREER — Al ok wmii[12] 2 e T k.

2. EE “ROERNEZ” BOJLER, BT “REHLZ%” HRFERE

FEAE “REBEEM 7, BI MR AL ML B VEL R FERHEDE R A SARES R — R
M 7 T, HE— NTER — RSP RREERN U 0.2000 g B THEZ A, INASER(L + 4
30ml, In#ERE, EREA. BUR, BUKAHZESE. BE— AHRE—H 100 ml FEMIKER, 17§
NRERL CBRET o BHFE— AFHFE— 10 ml ZIEREE, BE10ml “BER” B THEEM. HFE—AHE—
Rsml ZIEBE, IR (1%) . 1 TRV (5%) %% 5 ml. 7E 80°C~100°C/K¥& H £ 3n
ol min, B, WAKAHERR, BE. 30min A, dFE—AHR—R 1em tbam, LUkK{ESE, 7
530 nm ANAEFN A FllE MnO, IROGEE . e 45 A3 1,

Table 1. Absorption of manganese standard sample at 530 nm

5= 1. SEFRERE 530 nm BIREE

FrAE S C (%) 0.19 0.48 0.77 0.96. 1.40 1.78 2.02
WIEE A (JFl—AHetam) 0.114 0.235 0.350 0.428 0.608 0.760 0.860
WG A (3 ANAIA H g I 0.114 0.240 0.351 0.427 0.615 0.765 0.860

AR ] — > Pt ML i 2 ] “ RHE 287 i LT B ( 1) AR 1 RO R mT LR Y, [
— CHERRI M RAEML” LE, Ri CSERN” SRR RRER, RE 3 MAE G4
PR, s T 1R “RHERRZR” , (HEIFARI “RAEML” KIFERE . RY, AER DR
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CREEREENT , CEEAR PrER “REIL” AR R B AR S . S A EEE I
REMFTA “GRARYN” Abr m i E “RfEhz” . FHRNTHE “RHEML” 48 Ei
A

1.0

0 C 1.0 C 20C
X
C (%)

Figure 1. Mn “calibration curve”

B 1 fER “RUERRZ”

I

ME LATE W, KB R, B2 EAREIRIAAAR “07 fil. SEbr b, FETEIENAS R
TE TR, TRArAT7

I CReEfhZ” , AR FEAREEHUEL 0”7 i, MARHUE “07 s X—HFIE, IEREY
MRS, EE T R Z” iR, Aa R, Mg R WEPTRE R

(A =A)/(A -A)=(Cx-C,)/(C, -C)) @
PIAFEFLL (A - A ) :
(A=A =(A —A)(Cx-C))/(Cy -Cy) ¥
ML (A, - A)/(C, —C, ) BI “Rerfthzk” mfta k, FrLhs)&A:
(A —A)=k(Cx-C,) ®)

HIE BRI RO AR AA, A RPOCYI & E RS E AC. FTLL, B
RYDCELER IR “AEPOL AKX E, WEYFRAPOLE SR AA LT YRS & AR
= AC” , Hf:
AA=kAC (4)
KIERIEERE RS R E AT RRA SR IA, Ky AA#A, AC#C.
M (L) T ELE RS 2R i 5 & Cx A3
Cx :[(Ax _AI)(CII_CI )/(An _A1)}+C| ®)

S(5) AR RS A “SGREHR™ MR, RAE FUR “PIMERE™ . BRBLBRZ N “PIFRREIE
.
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Kb b, ST E SRR “ReHE LR, #AA LINE N ER[13] [14] [15], #RUnF 1 —HF, ARk
BR 407 i FTUA, ARG SE SOCRGE Rt 2 MR R, A EEREEXE, P
FifE BRI SR E Al LT HY S R & AC” , Rl

Al =kAC (6)
BARE R “oirtbzEZ8” , e 5XXQOME, FFET DR RS S & Cx @A RK:
Cx:[(cu_cl)(lx_ II)/(III_ II)]+CI (7

BHE 1, EBEBOCEEFRIRA .

TEANEEVE R T P AE B2 | ABROLEE A.

B 110 C =0.77%. A =0.350, C;=1.40%. A,=0.608, 3K Ax=0.235 IR [IFEM & & Cro KX
e A (3): Cx = [(Ci — C)) (Ax = AD/(A, — A)] + C, = [(1.40 — 0.77) (0.235 — 0.350)/(0.608 — 0.350)]+
0.77 = 0.489 (%), SEFr Ax=0.235 HI. Cx = 0.48%. ; HU#% 111 C,=0.48%. A =0.235, C;=1.40%. A,
=0.608, 3R Ay =0.760 M1 Cx: Cx = [(Cy — C)) (Ax — A)/(A; — A)] + C, = [(0.92) (0.525)/(0.608 — 0.235)]+
0.48 = [0.483/0.373] + 0.48 = 1.775 (%), =EBr Ax = 0.760 AN & &N 1.78%.

BIE 2, FERSIEH IS [16].

TR EP RO S B2 | RS “BEZE” AS

% 2 AN Cr 23 Hr kst Cr2590/Fe2588 Akt 2241 “ 27 AS,

Table 2. Cr standard sample series “blackness difference”

2. CrintE Ry “BBEE" AS

Cr bRt FR{H (%) 13.20 14.90 18.41 19.96
Cr 14 Bkt AS —0.850 —-0.750 -0.590 -0.520
Cy = 18.41%. 1, =-0586, C,=14.90%. |,=-0.755, 3K Ix=-0.524 N Cr SEMN “MEL” &5

19.98%, M= (7)5H 43 Cx = [5.05] + 14.90C = 19.95 (%)
72 3 JEAEEAN Ni I BT 286t Ni3510/Fe3498 Frkt 2% “HEF 72”7 AS.

Table 3. Ni standard sample series “blackness difference”
= 3. Ni #i-HERY “BEE" AS

Ni R FEFRFRAE (%) 711 8.09 11.13 1251

Ni BT e %t AS 0.110 0.197 0.437 0.534

FRFE Cy = 11.13%. 1,=0.437, C,=7.11%. 1,=0.110, 3K Ix=0.197 M1 Ni &8 Cx. M “MELL”
3 8.22%, H=(7)M7H 8.18%.

BIE 3, FEMEEHKIMA[17]

TET BRI S BB | R e AR V (mL)

6 N HIFRFEA & B (%): 57.19. 61.96. 74.45. 88.34. 95.66. 99.99.

FREX 0.2000 g il AEINERER 5 ml, & AE 3 ml, IRIREME, RKAEIEZNR, 78 200 ml &+ m
KEZ . 10 ml B E # HL 10 ml aAE T HE R b (M AFE RS P AN FAT AR L), Ina ik 1.5 g, #8250,
InaL e 4 g, SERIA 0.1%BRARER FRANIA T 8 - IR I8 65 INTE R (0.5%) 3 ml, 4k &l i 22 i a7l
K. WELERYTH 4.
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Table 4. Consumption of titrant for brass samples

%= 4. BAHSEEEFIFEEmI)
bR FRE (%) 57.19 61.96 74.45 88.34 95.66 99.99
B W H & V(ml) 27.14 29.00 34.73 41.00 44.34 46.22

CRAERZ” (AIE). XHERIVER “PIARAENEE” MNH: C) = 88.34%. 1, =41.00 (ml), TR
C,=61.96%. I,=29.00 (ml), 3K Ix =46.18 (mI)AH N [ & Cx
i 2 R 2 1x = 46.22 (mI) AR B2 25 & Cx, A “MELR” 13 99.85%, HIX(7)11 515 99.82%:;
IRSEBIR I, AT AR CRAERNE” , HWE S ER R “EEEEMERX R, YRE R
HSARE Al IELTHYR & ERSCEE AC, HI Al=KAC” , B & Cx &k 2 X (7)Hi e .

3. MERA T BEME NS BMER, SERRREMENEEENER

AT R, BRI A E S & By FER, MnO, YEEVEXT ok . BRAN. i S Rk
RS BEIIES R, R MnO, JEEEER & ENEIR, SERRRITEBOCRER E. IR, HibHEs &
LM EENER, SChrttMZ e EEEN L. PR, X—RIAE T HEMNHERE, TS
B2 E, REHSE R RS T IE EEX IR, & ar 7Lt e .

EL A SC 2 (9 MO, Y6 BEVE RN E BR 9 0.1%~2.0%. X T4 & 8K T 0.1% (40 0.03%[18k45), T H]

“U 07 SBREEEE” [18]F HMOBEER T 0.1 145 LAIE «

FREGREE 0.2000 g, FH 30 mL ASER(L + 4)¥AH+E, il IRFE 100 mL 1) “BEE” -

HY 30 mL fHER(L + 4)T 100 mL A&, /K@%, 1EAMESE C =0.00%1 “BHE” o DLERENGR
TR IR 0.19%MFRFEE AT ERR Cyo

BN ER & B 0.96%E NIIE RAM) “HIE" Cp (PIARYELPRIEILILE). HIF—H 10 mL ZIFE#H
ERIAEL Cn & C M Cy “BHE” #4510 mL, 435I E T 200 mL #EEH+ . SRl “ibs” C;, “&F
W 10mL, 23NN Cxs CFl Cy i, AEAIIGE RS H SO . A B AT BN . 0 W AL R 732
M5 MO, MG . Crn Cun Cx MINIOGFESM N Ay = 0.294, A, =0.343, Ay =0.305.

A2 Cyy (0.19%)7E JE RN I 2 R F1H, I e AR A 20 mL, 1 76 AR 8 2 41030 7 AR #2030 mL,
FRUAEA 25 C 4f & BN 0.127%. A %51 C,=0.00%, C,=0.127%, 4i%kh &8N Cxo WL
EERHN A =0.294, Ay=0.343, Ax=0.305. L C\. Cy AL#x £(0.00%, 0.294)F1(0.127%, 0.343)i%
LA “MEL” , 15 Ac=0.305 HIRi ) Cx = 0.033%. Cx B R (5)KE: Cx=0.029% (it it %
HHE) o

Xof TS o KT 2% AR 2k (B B 50%~80%), RIS “Hiiik” M. BARERE T,

FREUER B PR (B 7 504 75.48%) 0.2000 g, INAHERFIELER % 10 mL, fn#VAME, FhnsSER 10 mL,
I E m AR B W) 40 s (B 3RR), BURNAHIZEEE. 76 200 mL FAEMPIKESR, 85, H1mL
ZIER WS I 1 mL, BETEAME, AW 7 S5k, REFBWEER, F—25E, m 5 A4
TEM A 5N 10 . 30 9. 50 . 70 3%+ 90 ¥ . 100 G, LA 70 JifE AIEHEM 75.48%, H 6 MhFEsh N
Iy WA (%): 10.78. 32.35. 53.91. 75.48. 97.05. 107.83 ] “EHE A" . SRJEHFE— 10 mL ZF
W, P BIIMAREER(L + 4) 10 mL, FEAFE— 5 mL ZIEERWAE, 23N 1%REBREVAT . 5% Ak
RS 5 mb. 78 80°C~100°C/K¥H, RN L min, BUH, H/AKAEE=E, 30min iy, 7F 721 %%
i, FE—HR Lem temim, LUKAESHAE 530 nm (8% 520 nm, 540 nm)ALilE MnO, WO . il
TELE RT3 5,
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Table 5. Absorbance of manganese iron standard sample at 530 nm
5. $RERFREREG 530 nm KR E

FrES E C (%) 10.78 32.35 53.91 75.48 97.05 107.83

WA A 0.325 0.545 0.835 1.125 1.445 1.720

A7 5 PIEIRSH] Rk g (BIER). HalsEM, © mrmidx @) 8RS . B

C, = 32.35%. A, = 0.545, C;; = 53.91%. A, = 0.830, 3K Ay = 1.125 X} ¥ ] Cx. IR#EL(5): Cx = [(53.91 — 32.35)
(1.125 — 0.545)/(0.835 — 0.545)] + 32.35 = 75.47 (%); @ X i & Cx (75.48%) 8 IRE e, WMEMNN
0.25%, HAKLERIITE 6.
Table 6. Results (%) of 8 repeated measurements of manganese iron samples
6. MEAHG 8 REEMNELER(%)

PR 8 YREL I E 45 W WE AEEE Uk

75.48 7540 7560 7550 7555 7550 7565 7550 7553 7555  0.25 0.09

326 T Ug = R/VN [12]0 BHi( X' £ Uso)EL 55 T FRAEE 75.48%, Mk BA RIFHI A SEdE, o
FH T SEBrAE bl i o

EREWOGRE, T A 2 PR 2.029% KOG 0.860. 4 T il MnO, AR SERRIERR, 2
HEW T A RTR19], KR LA AILE 2 em~3 em, A3C 2 FAKZ Lom. M2 2 em Hhth
MM E RS, HIRSGEES K T i — (W2 7).

Table 7. The absorbance of a 530 nm 2 cm colorimetric dish for manganese standard samples

5= 7. SEFRERETR 530 nm 2 cm tEE MBI R SEE

FrifE & & C (%) 0.19 0.48 0.77 0.96. 1.40 1.78 2.02
G A 0.230 0.475 0.707 0.865 1.229 1.536 1.738

ISIESE R B MnO, 7RI 5E PR 0.1~1.740, SRARFE SO AL T 7 VOB EE X 8], 3ERT <5
FrERMER, bR RE S EREER 7 2 U)ASbR .
4, REFEEMT IMEPBRREFEERE . S8, WM T “HANREER"
4.1, FUEPEZRN g

N FEVE A R B, FRVERIMIE, B Sl Hohie W &AAR . BREREL. ML AR FR O BRI .

FREU B afi &4k 0.2000 g, il 2959 200 ml, A9 “BEK” o H 10 ml ZIEFER MR E R HL 10 ml “ &)
W7 BT 200 mL AR, AnoKH] I “AR 7 200 ml; 2 BIFREL A 4i ik AR 0.2000 g A B Alimg
FR44 1.000 g, 437 E T 100 mL FEHH, AKH&ELSEK “BHE” 100 ml. A 10 ml ZIERWE, 4
RS E “BEE” 10mL, 2HE T 100 mL HEMT, MK & &8 0”100 ml.

IR EVEAL N AL AR & A ml, R E T 50 ml AE . B 10 ml ZEERS U 43 5 1)
AN, TIARAR AR INNTTIE RS IRARIA VR 10 ml, $E4). FEH 10 ml ZIFERE, 4> IES &I

Bl R BRI 10 ml, $225). #IIKERZE 50 ml, 2], /ERNSEK “BFW” - 20min N, A lemlb
B, FLAAIUEFIFRF S ARIESL, W& E “BIF% 7 350 nm~700 nm [ “WHIefE” A, 4%
H s (15 2).
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B U RN “ Al ” 4 ml, BT 50 ml 288, AU SBER 10 ml, #£5]. FH 10 ml
ZIEERWE, IANBTRAA KA 10 ml, #85). MKERZ 50 ml, #85), fERNH “BI7l” . 20 min I,
A 1em ttam, DAASIIYTE AR 2 FRES L, I3 “ByF 77 350 nm~700 nm ] “JH6E” A,
x| FH ot (K 2).

0.6
0.5

0.4
0.3

0.2
0.1

0.0

350 450 550 650 700

A/nm

Figure 2. Extinction spectrum: . Extinction spectrum of silver chloride suspension; II.
The extinction spectrum of silver iodide suspension; Ill. Extinction spectrum of barium
sulfate suspension

2. TURAGFREHILIE: | [UREFRANHEAAE; 1. BULREIFRANE
JEKIE; 1. RERINEIFIRAVTHESE

ML 2 AT, ANFEUE R, A I FERE RSO E —Fe R Ik, By A G
WARRBRIR I, EAIthAT % BAFK “HeeE”

4.2. TRBRZR “HEE” MMM

M2 AT%0, 350 nm~500 nm IS, #R AT T 3 Pl Vi a2 o

FRHBASL 4 SAGEN. WL B BREREARE S “RRlllR” W& ik, Hles & BalkE “fEe” .

SYEUHrai AL A7 1.0 mly 2.0 mly 4.0ml. 6.0ml. 8.0 ml. 10.0 ml & T 50 ml & &)+,
ERNEEN S & 10%. 20%. 40%. 60%. 80%. 100%MIARiE S &R, 148 4 “BiFR” Tk, #l&&E
PRERETF, I3 380 nm. 400 nm “JEIGHE T A (5 7).

Iy BB AR “A5I 7 1.0 ml 2.0 ml. 4.0 ml. 6.0 ml. 8.0 ml. 10.0 ml %> %I & F 50 ml &M+,
YR RMALAR 4 & 10%. 20%. 40%. 60%. 80%. 100%FIhrHE R4, ZHEATC 4 “BiFl” ik, &l
PRHREVEW, I 400 nm . 420 nm “TEIERET A (£ 7).

Table 8. “Extinction” of precipitation suspension of standard samples
8. FNEMRITUERFR “HAL

FRIERE 5 (%) 10 20 40 60 80 100
NaCl 380 nm “JHt/E” A 0.116 0.178 0.300 0.430 0.555 0.680
NaCl 400 nm “HI6HE” A 0.115 0.165 0.275 0.380 0.485 0.590

KI 420 nm “JH56E” A 0.035 0.120 0.290 0.465 0.640 0.816
KI 400 nm “JH5EEE” A 0.024 0.110 0.280 0.440 0.610 0.780
Na,SO, 500 nm “WJt/E” A 0.110 0.160 0.260 0.356 0.455 0.554
Na,SO, 400 nm “WJt/E” A 0.090 0.136 0.230 0.324 0.420 0.515
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SYEU AR ER SN “ AR 0.5 mly 1.0 ml. 2.0ml. 3.0ml. 4.0ml. 5.0 ml 735 & T 50 ml & &5
o, AENBREREN & & 10%. 20%. 40%. 60%-. 80%. 100%MIbrAE R4, #4IE 4 “BIFm” J5ik, Hl#&
FRAUEE W, Il 400 nm. 500 nm “WHOGEE” A (£ 8).

8 BRI, RIS AVUE FIBIRII YRR, DA h S Er) Rt (Bug), [F
FEAR T DAR R A B, 225 FL I “PRRRFEGREVE” (1 “DELR” , R Cx BErTRIEIL “YH6
JE”7 AN “TEse” B, WArRIERE & &= A R (G) R

Cx :|:(Ax —AT)(C“ -C, )/(AII -A ):|+CI ®)

Eln, %7 "FH) Na,SO4 C=20%. A =0.136, C; =60%. A, =0.330, >R Ax =0.510 AHMiff] Cx.
W LR AN (5):

Cx = [(Ax — A)(Cy — C)I(Ay — A)] + C, = [(0.512 — 0.136)(60 — 20)/(0.324 — 0.136)] + 20 =
[(0.376)(40)/(0.188)] + 20 = [15.04/0.188] + 20 = 100.00 (%). SZPx Ay = 0.512 AH ] Na,SO, & &~ 100%.

SR WAL 2 PSR e Ve S . R FRVE R, #EA SR E AR R R RCR . BT
AT TOCREERI NG, A “MRISOBER” BN T CIREE T T R EEE R AER A R
FEFRFERREAEE.  “EEEEEEA, VG EERNSEE Al BT HYR S ESCEE AC, B Al =
kAC” .

5. REZEZI T HFMRESHSHMYE
JORETERIRE AR, RO IEARE R ORI R N MR, DU IS

BRI R, B R B A A S e B RO B

FJEEEVE S, EFTRE T IX—IAA . Hhin MnO, MRS 1S K EAE 450~600 nm, IE{E7E 520~540 nm,
ZORMESR 530 nm [19], {HIRATH K AA 520 nm. 530 nm. 540 nm, TLFHA 4@ T.) & H 490
nm I 5E B AR I S . BRI T 500~580 nm () “RHERMZE L7 ¢ L% = 4~42 pg/mL. L% =4~28
pg/mL. L% =4~36 pg/mL. L°*° = 4~44 pg/mL. L% = 4~52 pg/mL [20]; T ifEdH B RE:, Wlobis K
AL 440~830 nm, UE(E 9 800 nm, {H ZERMEFEREN 2 3 KA A 660, 670 nm 680 nm, &4 700 nm,
720 nm. 800 nm [19]; i /E QI HT Ak BIVTE BP0 EEE S, 3 BV E Ak, Tk ne
350 nm~480 nm H AT — I K.

ERYRR SO R, ZMEKH TR RS ENNE, —m, RUEYRNESEZ M
; H—J7H, WRUEZHES, ZAELMPIILEREEN . B RESRE, 2 —MEREES
17l = i T

Hz, KT HSYRESIE MR, BHRE “mEEal o b, s uCRAA R 3
AT, MEAFEE[L6], MIaREE “RBOLERE” MRH, R,

6. HEZERI T AFR TR T

TCEERIIANG, #RZE FOCRGREMM AT, 1 R ASRERR BN “ AT
JEREET, TER AT A GG AL (BN Bk BBk th MnOy X AR IR, 34 R DTTE Mt
SALH BULAR . BRERHEN) &N 350 nm~480 nm A S G e £ S it R st , #RRWT,  “WH et ”
DTENFOOCTZIR “—X—" FERRR. SRR X Mo TAFIE, AR, Bk
(1, R IC A BRI .
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7. EREVE

1) JelEk R LTI, $R7R TE RS ORI OB N, BOLE M
HAREIELL T HY RS EN SRR, AN BHER T, SRR ILESR “ Rt 45K
[FIRERIRL A R A2 BE B R EIN, YIE R RS E: Al I T HYR & B &E AC,
Bl Al =kAC” .

2) MnO, JEEEFA AN Bk Bk AR A E SE], ERD T RN TIAR S EAE R, SR A
PiAE BRI . X —RIEY], NERPESEDZ S, W BRI O kG BB N R b, BT
JS2 R T SR 8 » SR T BRI E B R R, K T B AR TV K S Y

3) VUEMIEIFBOCIEE, BE T UTEM BT AL R . e RN 5 IR e B S B A
FIRFHIROR, 728 TOCRERINIR,  “WRUIOCREE” KRN “THOeEE” , FINRE RS 1 “ Kk
2" B & Rk R B “7Ef5 BB, L YpE R RS, EHTHEYRSENSEE" .

4) SLEEVERY “WRIOEE” A “ e RSB IR DL R, MO, BEFHEE “IRIOL
W7 o SR L R A TR R P AR S R E . RITENIMESRZME RN, mHENS AR
R LE R R B E 1. EENRES, Kbk —f N Amn i .

5) JEEGEIAGDL, #EZE IR AGREN TR . MHESBRICOH )R 7T 18
MIRARRE X —HIERRRT , KPR AR ] 7N LA T RERROE TR

8. &t

1) HTZBNREERm, SRR B A A T WIS E IR AR EE . SEbR ECEEEAL I &
W oER, T HEAZFIIGE, s T EGER 1) 5 3
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