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R ARSI R 7 s, TR AGEY FORXM (AR #HATRIE, MR & 5
ST RO, MRS MIB OSSR . AR e B LB W ZE AL 00 T e R BEIT IR E

ENEY RN ESE RS BEAEEREERELIINMNEG, REFLIREMENT
R, THRASSRERSH. BETE. WRAKFSE. ERERIHLHE L BBNEN
VLB, PR ME BRIE, DIRRIRMNES. USarNEN —MIBEw R -5
BAHXPMYEES (i, B, &, #, BHEES); BIBANERSE,. BESEERN
SFEH. ARk, BRSERMBAES; ARKSNMBHESHTERE, KREER. i€
F; BJEXICROBWHET LR, BBWELR.

FEBNE - EREHNMUEIT TS, RETENRALSRERMER. w&Etr.
STEER, KERARED. BREMNUAXNRE-REINUL, WTIFBXT INHER
AT, AINLFES AT HER, T THBRE 12%6~0. 0L NMMBHASAEE/NT 0.01%
HFRB BT, Mier o isERmEL.

T SRR TR, MR FES M T ENESFRE, ERARNESRSNES
T, TRESHEARSGH ., REFEMURENG:; R, EEEETRALKES—M%
WEREE. HRK . BREUEFAEMEREZNIRE; o, ORS00 58 AL 2 07
HELFE[LERBHANE.

B REBEMRBH—TRE. NEBHELRIS, AEHY, BERLBFE, ¥
RELBLE: EXBRPHALAE, HTEE, Fa8EER, FRHFA, SHREGaCHTAE
A 2R ] R R BE )

B2, B THEEMMREE, XMRE T ¥R iRR e B 85
MEEL, XMRETENERN; REMUSFH LR E#H. B, B, IRRETEHH
R ERMAERTZ, BRAES. EEARHEF ST P AR RS, Xk
ETEMEREEMEAE. EETP, BIIEESBEI XL L.
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2.1 UL K P T M

FERHEALEFNERES, AMIERERAARANYREAEALARNBCNES, TUEITHEE
BT R TR 7R, HaTlES L RFEMNTERRHBECIINSE, XHREHWLE
P, 1860 4, A4 (B.Bunsen) W HE KX (G. Kirchhoof) FF A THMA S FHiEH R.
1918 4F, EEEFARMERPFHIL THR LE SR AR RSB ET; 1941 4, %
TR F KRR E T AL RS AT RREMET E— &5 R LI W46 B it Beckman
DU ZEXERHEA; ZEXHERRTEASHENCE AT RET, HERTUY
B R B RO R AR OE . 4K, BANREEERINEYES R, HEY
ARG EES A, EAFROANTRER T BRI %S, O RAMHEMET K
HEBEEX., TEEEMHEEE., BIEEEZNE LEREEE EH#TIE.

211 TTTLORSE 3% B ok 4%

A BRYE B (visible absorption spectroscopy) BN B ZHHME ST T EZ—,
ERAAUTRA.

O REERS. HEWEN, FUESMWKE TRTIA 1075~10"%mol-L~1; #HXH
AT WG, MM E FRRAME 1077 ~10"mol-L~1,

@ EHRES. MTHEHASMNE, HAMRERN 1Y ~5%,

Q@ BIEME, FHTHRE,

@ MAHEES . TRAE RSBV TENBEANFIILEY, 34 #%
BHE, tiERE, s, RREZEFTEEIRVAZREESMRP. AXBWRI¥FRG
BB T ZHNA.

© FERME. NEBRASWOITIRER K TAESTE, WEESEIR S8 9 854 8 i
ERREERM, MBREBHAREEHE - SRERZE LM E AT TERSITHEES.

BN EERE T SYRZ R TR k. BEit, MZE T BErEAER,

2.1.2 HHMIERMN

HR—FRBEN, CRAREMEMARE. R FE. T, BIR. =S, . &
SEMER, AT EMESE; MXSYHRMNHEIAER, BRI . e R & WA B
T EMBRL .

K (o) HHMEEK O FAFHEER ) ZRBXEN:

c=Ay 2. 1)
A, JGEK 2.998X10%cmes™; KM KK E HBAN m, cm, pm, nm %; KK E
BHEBCRHR, KRNk Hz (s,

B 1MHATFTHEAFHNREE SEK., MEIEHAXEN:

E=hv=hc/A (2.2



F2E TRMESNRAITLEZE 5

R, B EWEAIE R, HEN 6.626X1073] « s 4. 135X 107 5eV + 5,

HR(2.2) TH, RFHREAWEESHHNBEETRR, 5XNBEKERK; BB
MRS EKE N, STHEBLRBHET, HFERE, NEKBRE, LCTFHEERE
. BB, WAZAE, ATFHERSERNEBBILX, LBESETHEERAEX, ATH
L, MYRERLK,

AR MBESKERLBERARAHE, A48 TIMARERE (BE2.D,

F2.1 EBERKEE

B, B I TS X 44k MR GRS 4 5hek ¢4 Fag
b ) 0.001~0.0lnm | 0.01~10nm | 10~400nm | 400~800nm [0.80~1000um{ 0.1~30cm >30cm

NBRETRE R BE BB T L), HE R LEFE 400~800nm., B4R, X{U{UR A #E 3%
X RN —EB .

2.1.3 MERMER‘

(D pEXAMEENE BEEARMNEAWEFEZ —, AR KT LS GEARM™
AARBAMERE. BRERPCBILAES, MIBRE-FHBAKE, WLk, §
. EARERNBE, MEAMBLULFAHREEHRIEE . b TRRMUBRIHF TR
HEEAABRABRANSHMEENERE, REFBRELRESNNELETE ENE
X BEREBEERKEERERENE:; MESHRBEREBRRTRIE. SRR EERBAE,
Headmsr., BRAMANETEREEL ENAEAF—BKH “BEX7.

(2) BBEEHXR EHFEET, AMIFE@RELACKE, HOKMEL, HEk. 8
FATE, BB, ENEKES LS R? 1665 47, B¥ R4 (Isaac Newton) ik—
REAELHRBEEREGRIIERFL, BRITHRMHEA, 8, &, &. F. &. ¥O0UFH
e, IEETHRIEEEER ERBE LARSMBOMUARKN. RS RS ELHE
—ELBIAHR S, MEFRBEG. #H—PBRERY, PHELSHONLU-EHFARES,
HEER N Y, AMIBREX PR UM E A, BXRMHBAKRNEAHE. LRy
BEE., EAMEKEHEN}. 265BESAEH%E,

3) PHEKNEE AFRMYEAAEAFRSA, XEARIMNABEMURAER TAHWH G
¥, EHHXTF, giKk. 28, RREBRFRELAEVR, XEAEMILFAREKE; K
W, BUHERRAHN, WHENTRE T 2WE] R, BAXLEARNBRE; R HEXTH
FeP EFMBERKEECE T E—ERERNRY, WZMERERAKE; RARKEREBLOE, i
BERKRT B FREAKNL, MitRMERED; RBRABRRILUEKE. BREATR
WTEEMWEAAREEHER. TR, YHREIAAFANHGC, BdTENARERKN
HBEFEHRKMWER, BERHBEA5REBCEHEIGN LA,

YEHEESEREOEHEAZENIHRARLRE 2.2,

F2.2 YREBSREXABMEIHXR

YRE A R WOEER AR K /nm YRR A RBOEBIE R K /nm
%% %*® 380~440 % % 560~580
® [ 440~480 % % 580~600
B Fik 480~490 =313 Fic3 600~650
a % & 490~500 s 4N 650~780
ga % 500~ 560




6 R T HE

(4) “BET|HRK” WELE 2P ESIEFEEFEREE? X2 RN RY K
HaF. EFRETEAERHENARMER, BEAEE—-RIAIANELENE TN IFERBR,
L2 R, WREMETHER (W) BESTERMMEERZ Z0M, &
FRGERBETEEBIAZYERLE, MZPRSRKZET,. FAEREERBEMRE GEF IR
D) KIZHBERHIRE —BES.

M(ED)+hy— M* (BED)

HBEDZABE, BESEI0 s EHLDE. #. KAEEBOECHE A BB FFRE MR
mEEES.

XULH, YR REBEREERS THFCEERRENL, ARYRNAR. EHWAE, B1]
Bt BB FALRAFERE R Z W AME, FMETaERIIAEH B ERERKE AR, XHE
Y T R e B R LR

EAIRBAENEE S, FRONBEEREWBRERN S TFTHEAKEEF, EMHERL
BEZ (BFEETRE. RIBEMESERS) . MESLEHN, BEMNEERRZ4E—
MEERERT, MEZMHERKINEN, HEKEMNTAENRBOLIEREKEEEREN “HR
i .

2.1.4 WrdhgR (RUBOEED

BT AXBEAH AR RYEN R R RIE W B8, FrAERT R E O
B, RIPUE ST T AR I X O B SEORE B B ROCRR A, BB R B L R R X S TR B B8
PR B L 1 ) B £ —— TR U 2R .

WEHFTER: BR—MEEESNFUNAIER, QESOECEITHASEREK, W
HES—ER THEBREHRBRE — BB, RERBRKIBRAER, BRGERNLIRE
B, FERERRIRUHZR . RREE LT EE X A I T B B B KR A, AR
A2 E R

A
4.5X 10™4mol- L!

08|

0.6 +
3.0X107*mol- !

04r

1.5X 10 *mol" ! 1.00

) /\‘\ |
0.0 1 " n . 0.00 1 .

400 480 560 640 1/[1; 220 470 605 785
A/nm

B 2.1 R O R R M by R B 2.2 T HET A AR A R TR R A 2R

B2 12 200RREREERNERTEERERBRAORIEEZL. TUEL: O
JEEXof S B R AT i Oy RGBS T I A . TR AT R AR AR BT X B B B AR M B KRB R (A )
EZFERLGWE, SHRBERT. QR —YEA R WREKRAEHLZRBEE, AnaAHRE,
WEBR, BOLERK., OFRY RN BB LKERAE. BB 8" T WEHMREHE




B 28 o LAEINRI K 7

MEBERR, RYFE AT RS
2.2 eWlryE A ER—BR - B E

HRR I BEAE R RS E BB X L RWRESREOEBZ B X RN BAER,
HHRREESEBEREZAXROEEER, URERFANERNES — BH-LHE
B, SEERRELEMENEE, GREAERESMIESR.

2.2.1 BRER

WA 2.3 fia, HA—RFITHRERRAERER bem A GEBRE, BRXEHR
WRESEBREER (BIRBOLE) ZEAEFAXRRRE?

1760 £, BI¥FKBHIA (Lambert) S48 T ¥R Wk E A 20 MR 5 [p——
LHMMEFHEE, Y —RAENETERE — SRR, BB —o ::::::::::—’»
FRWEESAREEELL. XEEHMAESE, HEEEERX oo
ilﬂ"F: |<~bcm~>‘

A=1g17°=/e1b (2.3)  ®me23 wmwsts
_ 8,58 B TR 4
Kb, ANBRGE, |RABERBMEE; Io NASEERE: I N5 To— ASE YIS ;
TIRE; 6 ABBER, cm; b NHHIEE, I—& R
2.2.2 LEEH#

WRILBERE 6 BEAE, MBEBERKE o, BaREMRLEZ A H2XRR?
1852 4F, BERIE (Beer) BE T EM AN KBERIT LA R LR ARG L.
H-WAEHELREE -—ENFOERN, ABRNRAAESBERNKESEL. XERLE
., HEEREXR.

A=@%=mc 2. 0)
R, c ABEBRTRICENIRE ;s k2 NEEE K.
2.2.3 BfB-ttHE®

() RFPA EHREFRMEEERGHER, FEEHABA-LEEE. EARARN.
H—AOFTRANE S B8 RS RV BRI . VR TR G B T I R R B
EERMREREENR.

RE-FEFEEN. XY &M RgES R ERe®, SR GE M TR R
HR R, BEMATRERE RN EHBRR. EREESTEEENERKRE, EAR¥EER
BN

A=lgIT0=abc (2.5

A, o RAFRE, YIKRE c WEMA g- L7, BWEEE 6 AN N cm B, HHMY
Legleem™, EE—EMNIZBRFAGTH—FE: BHEARRRN 1 WE, HaddlHRK
HHEME (E) BOBEE (D),

WRBEBAE ¢ KBEAIR mol- L1, MBI R ABE/RRIARE, HeRm, Hp



8 =BT HE

{22 Lemol™!eem™ . pATBAA-HL B ERA A —MFREX.
A=ebc (2.6)
EEEIAS, AEAERE () REFELE WD) RB|REGRFABBS
MBELEE. BXERBEDNRE (D SASEEE () ZH, HitdhnEs, B
I

%T:%XNW (2. 8)
A=@%=—gT (2.9

(2) BERBAARBIFER cBBRAYREHREWERK. BAMEBRERKAETH—THE
T, BAEBRELET lmol- LT MR Y EAE 1lom KHWRBOEE P W EE, HWUAE
ABCHIRFOLRENRFTREE; c B, BRECWHAENRCEIBE, WETEWRBER
HBE. c 5SRAAYRAGHFEEX, EHREET, A—MBEYWEY c HE, B, .
HEEHEEYENEHWBSEZ —.

BRI R B R BT — MR H — M REENNER, WEBEHBEE, REH
A(2.6) IR E e, Y, XERUBEY R SRERATELEKE, HLHTEHY
3) e 5N FEHa WRFE REcH5aWENL, FTUEERSE _HNXRN.

e=Ma (2.10)
AP, MARNYI R E/RFTRE, gemol™!,

Bl 2-1 ETREEAREERT, AAHAES LA R KRe A 26X10°Lemolteem™, #
b=1lcm, B LEiE R RIKA=0.010, AEFEHEMNBEREDRORETRAE S V7

R:. AT RE.

__A _ _0.010
Emaxb® 2.6X10° X1

E: Bimmz ket ALy AR E TRAE 3.8X1078mol-L!,

(4) WAFEHMAME EXLETHES, FAOXEBBRPEAZHELY R, M8 HRL
BHAEA2NEHR? LRFRE, EEHSEFHRBEBRERS, WRSMEGH S 6K EH
WML, AT UZBEMNZEMMEEER, XHERKNARCES T4 S BMAFEN MK
HEZ M, XMRRICER MM, B,

Ap=A1+As+As+ -+ A, =e1bci +e2bcy +€3bcz + -+ +e,bc, (2.1

2.2.4 ERHSWVAE

AT B R AN UEN T RER. AGFNADOIRER RS R ETERER &
HTRE, RIFHLEELR, NWAZRMAFDHFUEASNSE.

(D BEKRIEE RA-MRESESRASE#T RO SR, WHESKIE
. TEBRENESKBERRRERIASEEK, SHAEMEERN b em, I7AER KKK
R s B, MABHTOLERN A, EHRRBRET, WBEERN . WRARXEHRALEN A,
RIGHAA-LLHER, T8,

cF =3,8X10 " 8mol-L1!

A, =¢bc, A;=c¢ebc,
:ﬁmt[.’j% Az/As:Cx/Cs Cx:CsAz/As
BARIERRE S, RE, BERREERSRARHAMRERATEEL, SR>



2B T RFEINE KL E 9

ERRKRE.
(2) HEMRE ATBIOWELERNRE, TRASZABRENGEIRZE. BARE

S HARE B KB BT B A T IR R AT, B 3 LAk B ok BE S 1 B A T 4 43 B AR ME VR
B, AB— MRS

Cils C29 €C39 °***y Cp
43 e AR [F) B9 2% 40 T AR 00 Bt O3 17 A R R E

A1, Azs Az, oy Ag
RIGU ARG LR, c REAIREE (BEMA. BRE, B A=abe, HATER KBS
RHHES; BLRANRBYIMIHTEAERRREN L., T, XRELRHM
£, MAE 2. 4) Fim, Rg, EESHERIIZLHEROEZAHTHERMAERTAE Ax,
MIREREZ ELEHS A MR HFUNATHRE .. B¥, ARELTHEBRENESHHF
o R

TR KR TR R R A R R ] o
E, WRENNEF=ENRERE: R, WETGER A
RGNS, RAM MMM, B, HRMARL of 4

EARERGRREER, AAEEME, —MERRNE
HPRR, TS R B A AR 0

B22 W6 ASOmLOEEM, SAHERTRAAGH | R
MAMAREA 2. 50pg mL 8 PO sk, RE AL 0 10 0 40 gt
AR ERE, A ZemLEmERXRRBBRKARAARE

B 2.4 PRAEML
FRIR-5] “ﬂsJE}i‘ﬁﬂ_F/i :
Vigw /mL 0.00 1. 00 2.00 3. 00 4.00 6. 00
A 0. 000 0. 144 0. 291 0. 427 0.579 0. 864

IS Pb £ 4 0.507g, £ EH A 100mL L H%xE, AMPERR2.00mLETE 7 A4
S0mL 3 F#MF, REXAEARAMG T EMNFRAALE A.=0.685, KL H# P Pboyw
»o%E.

f: BBFRRASRER, REBSENEEMTPbORAE, FEEEFNALT.

mpy/ ng 0.00 2.50 5.00 7.50 10. 00 15.00

A 0. 000 0. 144 0. 291 0. 427 0.579 0. 864

BFHEGHENERZREIE THREAR, FRAERRELHE>KREAEL, REHM- LT
A, BRAALAELEENELSRERLEL, AF TS

i REAE, BT EEARNR., FAmp X2 EHAP T
o / EAMERLA, =0.685 0B E, REMFEIA LS
ocl 4 HA, B ENE S RE: m.=12. 1ug
4} i S A 2.00mL LA ER TS E.

o4 | # 100mL A E &4 Pb %

02k § 12. 1X100/2. 00=605(ug) =6. 05X 10~ 4g
| EHPEOESLER

0.0

6. 05 X104
0. 507

25 5.0 75 100 m 150

/g wpp = (mpp/m2 ) X100% =

X100%=0.119%



