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EEEEERE - A=sbc
T B B ) H AR ST R
BRI S o AR TR R I L -
A ¢ ST E= log(I/1)
(BF 1 LB AFHE AR » LRSI AR )
et EHILLAE » BB 8
b R ERE
¢t IR R
BUERHITRE ST (o) Boxll » ARIEEE (A) Byl -
IR ERS — S ERER ARG — RSB > REBEK

= ~ FIRI =
(—) Langmuir ZRMRHT =

X _ - X KCe | x= it s BB R(me) ; m = WIHIE R () ; Co = HEPHIH + &

m 1+ KC, B RERE (me/mL) ; Xmax = s KKt &E K= S5 -
Xmax, K B R FIF FHI7AKS

& = ; Ce+ !
1L# ERZE - ARBEEEEER L Ce & X - X K

2.DA Ce/X % Ce fEE - RHE—EEFHHRELR » EHIARER R 1/Xmax » BIER 1/(Xmax K) -
(=) Freundlich 5 Fff=X,

T x = WORHEEEE B (ng) § m = MR () © X = BAE R M
x/m=X=KC,"| mEmEaEmey) ; Ce= BPHE » R AENERE (mg/mL) ; K
= S AR R AR Xmax(mg/g) § n = W8 -

K, n B BRI BRAS IR » HOTEATT

L& X2 ~ BB EE R log /5 log(X) =logK + (1/n)logCe
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— ~ E77 Black B 9¥1E
(—) BB

Black B/ EEE © FEHUBlack B K 0.1g » DLEBE T /KGR 2488 H R 1.0 L
COERSE

1.7100.0ppmBlack BEE&E#FERE50.0ppm ©

2. H1E50.0ppmBlack By 25t E - it HigE4RmH E R EL o

3.HER%10 ~ 20 ~ 30 ~ 40 ~ 50 ~ 60 ~ 70 ~ 80 ~ 90 ~ 100ppm10F&EEEHYBlack B)AR kLU YO LES
SRS S AE S80nm 7 I B o

4. LI (E ¥Black B2E{ERE] - SKHiBlack Bug 2 fFRIEHHER ©

T EEICY s O T

(—) BRI
1. Cll2+(aq)
(1) 1000 ppmEFILEAEFIE (2) 0.1%(g/mL)EREFHKIAR (3) 37.5%(g/mL)MERGRE SR

(4) 0.2%(g/mL)2,9-— H#£-1,10- “FIEER K (5) REER © LUKIE#100.00g = K& ZF
(CH;COONa - 3H,0) - Wifill A6gZ ZB @M S & E A £250mL -

2. Cr6+(aq)
(1) 50.0 ppmESFEEIRIE (2) 0.25SMEREA IR (3) A —MlmREREH)  LINENE#R0.25 g
TORHE TR MR E A E 50 mL o S EEERAE IR

(BB
1. Cll2+(aq)

(1) 13 E25mL 7 25 &7y Al Az & 2§ AE LR -

(2) INA1.50 mL EEEEFSHE AR K2 3.00 mLAERR LA R » JREaE -

(3) MR EAE3.00mLE A pHE 4ERFAES. 7+0.2 » FHAIALSOmLEA O AIFRE 220 - Bopk
0.1~10.0 ppmZE 2 -

(4) FFE15778E » DLy E AU fhAE460 nm 2 W -

5) BEAE()~@A =K » H=EIEHFIE -

(6) DA SG B Cu® SRR - SKHICU® Z AL IE AR -

(7) Cu™ BB MR © HU12.50mL > REHNER - B () ~(4) - IS RS R (F Hh4RaR — ok
TR -
2. Cr6+(aq)

(1) BCRR0.1~2.0 ppm A (Y Cr® 5k -

(2) DIA0.50mL %k Rl iR e R B > IR ARAFE LS 3 -

(3) DAt e e E R AU A £ 540 nm Z IR EE -

(4) BEE)~Q) =K > = RKEGEHCHIE -

(5) DIROGAEHCO RIS IR - SRHBC 2 i &4y -

(6) Cr s AR © HU2.50mL Y FEHIET » EH(2)~(4) - SHIEIROLE AR B4R 55K tHilk
TRIE

=~ EE¥Black BZ[F#
HhRsUA
(1) 200.0ppm EE =75 (2) 50.0ppm Black BiAK (3) 0.0SMEFRZEIK (4)0.0SM A & EFIAR
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(—)ERETRE ¥ Black B2 SR

1PN
EEAEE200.0ppm ~ Black BJE[E50.0ppm ~ JEE25C ~ pH=10.0£0.2 ~ #&F& 1.5ml -
2.3t R] L HERE] (1020306090~ 120min) -
3EEDER
(1)H{10mIBlack Bz 2ml B =257 7y HIBEATERE T -
Q)57 HIFA10 ~ 20 ~ 30 ~ 60 ~ 90 ~ 120 min > {Z [FE1HF -
Q) LUE#EBlack B2 4 RE S HT A5 HT
(CYEREEEBlack B REFZIR
IEEREEIE (HYBE ~ UVIE) » El(—) 28 -
SERE S Black B [FEFRER
PR [EDEEZ(10 ~ 20 ~ 30 ~ 40 ~ 50°C) » [E(—) 28R -
(R)ERaTpHIE % Black B [EAFBUR
HEEAEPpHIE (pH=4.0 ~ 7.0 ~ 10.0+0.2)  [F(—)Z B -

o~ EEHeElTroE&se
BEEA
(1) 368.0ppm (1.0x10°M) EEZZ% (2) 63.5 ppm(1.0x107°M) Cu® FEHE7Z5%
(3) 104.0 ppm ([Cr,0,7]=1.0x10°M) Cr* FEA4E725% (4) 56ppm (1.0x10°M) Fe® FE4E 75 %
(5) 58ppm (1.0x10°°M) Ni* FEAE 7
FNESREHEER T EBATS
LPEHIEE - R aR & H I ml
DR - EEEEEEAE (051152025~ 3.0ml )
3EEDE
(DEIml> Cu® FE 8750 43 B B A B o - , |
()57 B E = Aa A

QUBEZEAFREERSRIES BT ESRE
(3%~ #0 SR T AREEEES ZERDRE D :
h -~ MR EE S T REERE S > BiBlack BZ[## B T IR

*FAE RS T B UE

(1)HY10.00g%% T 2 MR R 4% 4% I ABERL /A% 1.0L (0. 1MPEEEE)FEE I A B = AR
(100ppm ~ 200ppm ~ 2000ppm) 1.0L % H5¢ 455 2 I e Bk -
(2)H110.00mLE =4 | FEEA RIS iU EIl N » FFEFHEE -
QG)E=R | FEEEE-FYE 249 50.20g/ / (S E=24J0.5mg ~ Img ~ 10mg)
(—) BRI R ¥ Black B2 FEAARR

LRI
B2 | REEEA— R (5 #5FE 10mg) ~ 50.0ppmBlack B ~ JR[E 25.0C (EREIGRME) - PH=7.5

+0.2 ~ R FE30.0mL -
2 BERAREER] ¢ BERY (10203060~ 90 ~ 120 min) ©
3ERVER
(DEY30mLZ” 50.0ppmi/y Black BE A 100mL > At
QFE=RT FIENEEE SR 2 ATRR G REE Y » Rk -
G LUEREBlack B2 JRE S HTIESTHT
(OEETF BtiBlack B2 EERIR
IEARERE (1-2~3) » FE(—) 28 -



(S)ERETRERBlack BZ FEFRR
oS A [F] R ¥ Z B =% R (100ppm  ~ 200ppm) Ft BB 2 A [F] & B e 2% T R B A
(BHEEHFEL0.5mg ~ Img) » [F(—) Z20EH

N~ FIFHRE=ES T BFREEE  HESER T 2R

(—) TSRS Cu® ~ Cr 2R HR8ER

12828 A
HSEATEREEE —R( 2E%E 0mg ) - £BEFEE (10.0ppm #Y Cu’'y, ~ 2.0ppm #J
Crg)  SBE 25°C (EFMACER) - pH= (X8 T/KZ pH{E) 7R EEfE 100.0mL -

2.3y A C BEE (1020306090 ~ 120 min ) ©

3EECTEE
(1)HZ100mL 2 10.0ppmfy Cu** B> 150mL > EEFR -
QFE=ES T FIEEEE AR 2R GG REI > W e -
(3)H4LA2.0ppmEICr™ g » EHZER(1)~(2) °
(HEESLDUEECY™ ~ Cr® B AT -

(ST R BBICY™ ~ Cr 2B HER
MEARERE (1-2~3) » FH(—)ZP8 -

CEEHRESECY® ~ Cr® i
R [E] R JE 2 B 5 A K (100ppm ~ 200ppm) ff gk 2 RN [E & & B o & T R
(BEFEZRL0.5mg ~ Img) » [F(—)Z 8 -

T~ BEET R AR5 DR R e
tz— - Ba TEERE - ML - EEATT BTRAMSREE . HRESGR I E
(R TEIIERE | $iBlack B REEEIR

B HEEL T TEHBEE AKTEERE Black B BUREASE & (HFERE —HEHELTHE
A HEREREA TEEZKERSERE  EREREE
RIMTE#FEIR T EBEh 2 BRI -

(OiF—F B T HERE (SEHER10meg BB HREN R L -

(2)##50mL 2 50.0ppm Black BEI AR} » USROG SC Sk E 8 2R -

(3)LMEAEBlack B2 B3 A5 HT -

(DERET THEE 1 ¥ Black B Z BEERCR

HEEE
BEE ¢ BT AR R - SO A T R bR - B
REEERE B

.

()R S TR (2 EHZ 10mg ) EEFHLERL - TS

QFTRAIAEE - 6§ SOmL =2 50.0ppm ) Black B & A - #EHE 1Y

HE -

(3) LA Black B 7 LI HTA T - \Egmm

HREE

SFet TEELT TEEMGSEA ) ¥ Black B 2SR

B - fORBREET BREFEE - BT RRERUKREEA PR RIRRS L - e g
BRI > HRAER NN E - TEERESER - RERPOEMmSHE > FLRED
EEEL T ZMENEE - HBBEBEA » Black B A A IR #EFAR 2 305 - {B{510
A GHIEERE - (EEIRRRSRE 2 B8R -
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*EE4 ] TEEGASERERE (G T/EESE, )
(1) B EMEEEE R NME R ARCEE =R | FIEART > [(FHES5E2)Z ANGHHIHEZ -
BRI B I EEr E = 2% T A R R a4 - -
(2) FRE4FERz% > DA R H4R A— BB EIR - IASOmLETE H - 2R R R(H
Hogp%s - Qa8 -
* SRR
(1) fEfEZE FIFESE FoEEaE - A EEE - TAIRE 77 7 D BA R & & -
(2) $HiErEE L aaRe I E > TR L EZ2E0 o AIsen—(E TGS hTREEE, -
LARREARNNIY TEE4% T TRams A ) 2 FERER
(D28 T BT asms M EIE N B A RIS E -
(2)H{50mL 7 50.0ppmHyBlack BE| AJH&RET{E H* o
Q)YFERFEPTRIFRT (3 > 10 ~ 30 ~ 60 ~ 120 ~ 180min ){% - FFARTHIE S4Est
B -
(HFFTE#EBlack B 2B E S HTIESTHT .
2ERETRE T AT BEEAGSEE ) AR
PP EHHIEZRELL ~ 2 ~ 5~ 10 ~ 15 ~ 20ZGREE R B[R] EEFR

EEEL. ()~ (5) - b ELZRI

2= - ERET BEREE SRR E S R T e prE——

(S TEJERE ) BCu™ ~ Cr 2R3 -
()W — ) B4 T B (S 2 1 0mg EROR PR B R~ | - SR G C
(2)4E50mL 27 10.0ppmfy Cu* E] AR} » U B IR TS0 % g % -

(3) LL2.0ppmAyCr® EHE (1)~ (2) °
(4)LIREHECU™ ~ Cr 2 EERE ST AT -

(DR THEE ) BCw™ ~ Cr¥ IR IR
() E S T BB Rk -

QFTBIEAEE - S0mL > E] A 10.0ppmfy Cu® > FEfEH LB
(3)% LL2.0ppmACré B (1) ~(2) -
(HLUEHECU™ ~ Cr™ 7 RS ESTHT ©

S FEELTERESHEE) B Cu™ -~ Cr" ZIRHRE

LR FRAERSISAEY T EmA | BEEARSIEE ) IR
(D48 T BB EARsH BT O S BT -

(2)HL50mL 7 2.0ppmAJCr®’ o) B A AR -
QYERFEFTFRFIG ~ 10~ 30~ 60 ~ 120 ~ 180min)f% » KRR -
(4)24LL10.0ppmfy Cu™'q) > EH(1)~(3) °
(S)FIFIEERECU™ (g ~ O g ZEFE S ITIESHT . -
2ERETRE AT BEREAMASHEE | IR
ECAREHIEZCE 1~ 2~ 5~ 10 ~ 15 ~ 20 REFRREIEEERR » 5 1.2 T B (1) ~(5)

T ZURE

BT R

J\ > BEZINERCR © SRR - Ot - BREHIIESR 28

* ERAGRE Z B
(1) BERBGIF E Z BIRE ASml LBZ 8 EstE o > FE37 CHEE TR 12/\ -
(2) FHEE 12N Z KGR R R R E T 5 > U0 AERER R A - s -

(3) BUER25C Z B BB 12/N
(4) PEREEE: EPRE—NIGIREEDS - JIASASmILBZIRgslE T > DISTCHEE 12/
PEEET R ZIE B By DA ST E E S/ LV E TR BN H E R K -
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(EHERREEESCR 8
()RR B HUR [FIRSTR(ST A 751000pl > 500ul - 200pl > 100y EE =R R0E ABRREEA -
DUB R E 5 T -
(NI A200u K AT B BRI I AR B3R 28 ) 2B
Q)R EME A37 CIRDRASEE 12/ NI 22 -
OFAERLS | ZMESHRLZ RERCR

(DHEE L6/ N Z RIGIF R EROT R E TIEVEN -
(2)VUH B BRaH B —AH HIRH 1 Fy
(a) KB

b)) FEER + —FR%TEREE
OFER + —FEE&TZEE
) FER + RUVE
@ FRER + —FRESEZTZFRE-BEUVE
Q)VRIEVNE;E > DIBEREE S WER2000 &% 2 Bk FE AREE » DEIIIERIRIE R 5%
HZ o
(4B M E A37 CHDEAEICE 12/ NI 2 -

N~ BfTsEt—EREERN TS AR R RN E SR 2 BEHER RS

Heh : AR ERTA > ESERE - iUEAEREERS KA REETIRG ZHRBE - Rt
BFIMOA THEER . ZHBES - BRI BRI EIHEE 59 RTRALBRAKZEA
M BFIMASCEBRIF R RO » 22 TR, Z3BCR -

(—)RETBUERG 5 0 A TR BRI B R T2 H BIEER A8 BIfE 7%
LE—BEseI07E > MIEHFOANME - #E—FHRET - BiRaEm AR -

2 B S IRE R S RS P — (DR > ZACFR Sem BRS VENAL » FEBRY IVE o —nifE FARRVE
3RV ERATT/KRE » Re/KE 23838 - J5/KAENER A D UKE -
A= Pa IR ERILL =808 - — U lIAe > 55— UnfEEl5 /KA -

5.t IRGHYZE LA 3D FUEIHIATHIEN i Fd A— R — MRV -

6.1 B N — LB AG(F R 2 e e -

/‘%’5’ &

SR /ﬁ ‘/{g/@nﬂ

«—aFEHE

TUKE
5 5 2 A Y R M B S B T E SR 24
(O)FIFH BB SEEREE » Black B ~ Cu™'y) ~ Cr' ) RIS NTAZ BT

(LB B A T > 75376 S0mL >

Black B : 10 > 30 » 50 » 70 » 90 » 100 ppm

Cu¥y: 0.15025 05> 1.0 2.0 5.0 10.0 ppm

Cr%eq ¢ 0.150.2505°1.0>1.5>2.0ppm
QK Z AR EASEE S > HE S E R 2 EEAME > WECHr AR -
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(G)FEH#A LED \&(57h1A « 4L~ 1@ ~ 5 ~ &%~ B ~ H) » FHIOHEERME IS -
HEHE2)~O) -
(5)U\ﬁ2 H & Black B Cr6+(aq) N Cuz+(aq)%{$5§‘§%‘;ﬁ{%{4:

BFEBHE— /%'%:@ﬁ%
i BE R AR

v

B8 SO E B RS
S ETEH MEeo e RN ES BT 2 BEER A5
¥ Black B ~ Cr®', ~ Cu™ ) ZIRHIREE
(1)HY 800mL =~ 10.0ppm ) Cu*" gy > &1 A 1000mL BEEFFE B BER
QBFEUEE > 43RIFY 1 ~5~10~20 30~ 60 ~ 90 ~ 120 ~ 180min 4+$%HY 25mL 7 15
G)FE[EIRSRT - DA T RUPZeh R BT ER (3R A B B0 IEE s - M= HERE -
(LA 800mL 2 2.0ppm Y Cr® g > EE(1)~(3) °
(5)24 2L 800mL 22 50.0ppm fY Black B (o) > EEH#(1)~(3)
(6)FFFZAE Black B ~ Cu® (o) ~ Cr® (oo Z BEESHTIE ST -

S A Y BB N E BT 2 B EEER 240
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{ﬂ \\‘n% ﬁj‘%ﬁ
— ~ E1IBlack BZ % - ERABRZEERE -

Y ETN P SRR >
AR UL Y JFORFE- BB X
I x100%
2 A R TF 4 JFORFE
Bt Rty WABIERR e
1. Black B

TEA [E1R7 B Ffr &0 Black B B AR R £ £ 580nm -

Fe—(1) * IRIGEEE T ARC YA R > Black B ZIROEE
B (ppm) 10 20 30 40 50 60 70 80 90 100
LS (Abs)  0.089  0.182  0.268 0.354 0445 0535 0.629 0.715 0.805 0.905

1.0 r Black B 0.30 Black B

08 B ’U?
- 0.6 -\% 0.20
< o4 = 0.10
i 0.2 y = 0.009x - 0.0025 =
§< : R2=0.9998
= 0.0 1 1 ) 0.00 L !

0 5Q 100 150 400 500 600 700
FEFE (ppm) K F(nm)
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