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A+ B —- (X)) = P*+ -+ (k) (1)

MHEND CLICIZRD = DDFERD S,

Lor---— Imax

Fig.2-1 A first order chemiluminescent reaction.
It=®c ki[A]oexp(-kit), Inu=PcLki[A]o

(a) PHEMBET., PoOEEIEAINS,
@ e
P* - P + hv (POIYHH)
(b)) P*OZRAF—IZLVBRENI DL IRBENWEFLEGFTS L FOH
ENBHENS (FAREH., 20X 5RRESEHMBECLLENS) |
¢ET
P*+ F — P 4+ F* (=xAX—KH)
o
F* - F + hvw (F o eHH)
(a) OBE. HHAEM t ITBIFDENHE T I,
It=—¢rdx¢ EMd[A]/dt:: - CPCLd[A]/dt
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NIV, 2FHHBIZ 0 (Zdedexden) DRITHRFTDOIZK LT, FIoREIX
Pal CLEBEE (P*O4AREE) KKETDIZ b3, £k, (b)) @
BAZBELZ EBNZ B,

I t=— dad[F)/dt
TDLEWZIZPa=¢rdexderdr (erlEP*DHFA~DZRAX—BEZIR, ¢
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CLEIGDHEENADBEIANZH L T—&REELLNIUE, TUIRERt &4

WWRATH - THETS (Fig2-1) .

I t= $cki]A]= D aki[AJexp(-kit)
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IND LI RFEMEEDDZ EBLN, ZIZT,

I max= ®cki[Ado
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BRI —RR TR, BAMD D WITBKEEFE - TEMBR R0 (227l 22
. 77—, By b, D) 2. BEORYRICE > TEDOILRERIGER LD
B2 ONDBRE#RF>EREBEREINTEY., ZbDORFRIC L > TH—RIZ
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fESRE SNSRI B RIR D FREE L 2D, HDWIEC LRI TAERT S KB H
Rk, BhEiRIED F72 ERD FREEETOMBANBREI LV BEIL LEF DR IRH
B, RUBEDN BT 5, CLik kEREInks+ (P*) 250D LN
BZVANRTHD, BFEEFDZEELTHAPHI, D+ L DERIC LD KIE
PHREIND, BWRCLOBEDL S5 P LIEEHEM TCOZRAX—BEIOD
B UTHMEANTE—RIZFD LD,

4 BN AE—RERIESEE U THWe C LEHIF

WA AR —BHR % C LRISBICAWEC Loz FNIELE %L L
20, CLAMTEIZ BN THBNA S — R e RIS L UTRWS BiL, Wi
FTOCLRENEESL LD GBEOCE—EERTIHIZILAECLARHENZ
WHEDHHD) . HIWIXEOMOMTILZNEERE GBIRME. INEOERME. B
B, BRI X BT DR Eicd b, CLREBOERNBREFELED ZWVIZZED
BREZRESNDEDHIZIZ. WD BNy FENRIEN IV, Fl. S FHRLLT
OFBEMY, EBUHSENERINAHESE. 70 —ERXELTWS, BRATOM
FRARE—REZAVWTZ CLEDOHETIE, FLAEBNYFHERZIDZLOTH
5. TIZTIX. EBROFRFIN LN DhRBRA THHRT .
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EIEAZRAWECLEHH
1) MEFDOSNa—ADEE[14]

NI VIR EEILEEE (Urva—2AFF v HF—¥., GOD) Ritx#éE
B, ROV a—A0ERKRE,., mERERLLZR LV — 7 e —
R) oBFENfThITWs, ZORMZ, EETHE /N I—-ALGODLEDOK
IS X D AR LT BERLAKENBL I ) — VR KIS LAE U L2382 L
T, MERNICZORBOERZITHS L WVH5bOTHD, BILERIIFICEE/ILE
N, RINEERSICEINIZY A7 7 A4 N—-RiiicEE IR T3, ZOE M
HERADRERIGRIEBIAZBEEpHOENTHD, VI —AEEIT. BEE
BT AAYHE (pH10-11) ABEPTTONS OICH LT, R IGITEE ik
FHEDKRBE P TRNE ZOBEREENREDNS, T THRAROBEEp HO
BELOREAZZRILEF AL NI AFAT o E=TA (CTAB) IRIVIBHK
ERWDZ ETHRELTND,
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Table 4-1 Summary of CL analyses using microheterogeneous systems as
reaction media

‘Reaction Medium CL reaction Analyte Detection  ref.
: limit

[Normal micelles]

CTAB ' Luminol/oxidase glucose, 5.4x10°™M 10
L-amino acids  4x10°M
SDS Luminol/Fe* lipid hydroperoxides - 11
TDBAC FMN/H:O: Cr>,Cr* 5x10*M 12
CTAOH Lucigenin/ catecholamines  1-50x10°M 13
catecholamines
CTAB Luminol/(H:0:) H:0, 2.4x10°M 14
glucose oxidse glucose 3x10'™M
CTAB 8 -nitrostirene/ Cu* 1x10'™M 15
NaOH/fluorescein
[Reversed micelles]
CTAC Luminol/ glucose, 16
(CHCl:/n-octane) glucose oxidae oxidase activity
CTAC Luminol/H:0. H:0: 6.4x10'M 17
(CHCL:/CeH 12)
CTAC Luminol/iodine iodine S50pg/ml 18
(CHCL/CsHz)
CTAC Luminol/ gold 10pg/ml 19
(CHCIs/CsH ) chloroauric acid
SDS,CTAB,Brij 96, CPPO/H:0: : 20

Triton x-100
(BuOH*/toluene) (peroxyoxalate CL)

AOT Schiff base/ primary amines, 1.5x10°M 21
(heptane) Fenton's reagent amino acids 1.4x10'M
[vesicle] '
DODAC Mn?*/adrenaline adrenaline 1x10*M 22
DODAC Co*/ phenylpyruvic acid : 23
phenylpyruvic acid 1x10"M
DDAB eosin Y/NaOH H* 2x10°M 24
DDAB TCNQ/OH-/eosin Y  Mn* 1x10*M 25
DODAC(CH3CN) TCNQ/OH-/ S* 5x10*M 26
, rhodamine B . '
DDAB uranine CN- 2x10°M 27
[CD] ~
g -CD ABMil(isoluminol) . 28
a,B .y -CD Lucigenine/H:0; 29
8 -CD Lucigenine/H:0: 3610 2x10°M 30
[Polymer]
BSA,PEI ABMI(isoluminol) 31
hemin/VP : H.Ou/buffer(pH7) 32
ion exchange resin Mn*"adrenarine adrenaline 3x10°M 33
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Fig.4-1HZm$ Xk 5z, ILZREMEICHT D RINEKRO p HIREEIX, Kkig
WP TR EOBR/ENHI-11ILH DD LT, CTAB IR NVBKETIXT.I5L
PEfllc Y7 R LTWS, pH7.25IEBITACTAB I EABKTOC LIREHEIZ
KIBED S DRITER L 2o TND, Eh, Figd 2l AT X912 I vNVIBKD
PHIZLED CLEMMNERL. pHEBRLRBRZMENEGMBEL LD Z LIRS
nTns,

60

50 4

40 4

20 4

relative intensity
8

a

pH TIME(min)

Fig.4-1 Effect of pH on the luminescence intensity: (a) in micellar CTAB solution:
(b) in aqueous buffer solution.

Fig.4-2 Dependence of the decay of the luminescence signal on pH: (a) phosphate
buffer (pH8.1); (b) borax buffer (pH9.05); (c) borax buffer (pH9.9); (d) borax
buffer (pH10.9).

V2 —VEEBBBKERBEWEZD CTAB I MICHILENTEY, BEX
N X VAU TBBAbAEZE L ORIBZ I YV RETIFbhl. ZORTDOILAIIZ
W)= VERINZHTHEERELTWD EEXBND. MR I ARIRIZD
WTIRARICIZTIBRTHIRNA, CTABDEA AV 8k & BAKERTOKS
FLOBBHEERICL20BOIDIZ, 2N RECI3EEES BR8N
THZEMN, BFEpHEBEMZY 7 PERBZERIRATHA 5. £T0M
B IBEAVRETONVI ) —ARISOFEETHIMNEBRANVA XY R4 4
. BAVIZRNETHAFRRED3-T I ) 7R NBRT =4 OERRORER
iz LB RInEOHEMNE X bivs,
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(2) HWEILiEEOER[11]

7 IR H N (Cypyridina) V7=V VUL EWM THB CLAZRWE &
LTHWeE A OBBILIEEDERNPRE INTNWD, TORNKRIRIT. Mgk
& 0IBEILIEE (ROOH) MEimaIin. kLT raxy sThn

(RO-) LCLALORIRNIZ X DHEIRED C L ARRILE (CLAx) AL

THAETDILNIHLDTH D,
[Scheme of CLA CL reaction]
ROOCH + Fe* ~ RO- + Fe* + OH" (k1) Eq.4-1
RO+ + CLA~ ROH + CLA*« (k2) Eq.4-2
CLA*x~ CLAx+ hv (ks) Eq.4-3

: !
0 60 120 180
‘Time (sec) )

Fig.4-3 Second-order kinetic plots of the oxidation of Fe* by peroxides
in SDS micelles
Ao, A, Bo,and B. represent the concentrations of peroxides and FeSOs,
respectively, at times zero and t.

IOCLEEZEBAFT VREELER I (RFUAEEBET MY 7 A : SDS)
BHP TIOR3 LRNWC LISENBLNBZDIZH LT, B4 RlmEEs
T (BILF FSFUAL NI AFATUE=TA : TTAB) TiRIFEALECLIE
ENELNRN., £z, SDSIEATIZARO DESRERENELNDZDIZH L
TTTABIEBATREORBIXIELALE LN, HADOBILIEE IR L
T, CLIZEEOBNLDIFLYEq4- 10 FRINEEER (k1) BKEW, Z
DEFED I NVEIFIIFig4- 4R EIND RISEEOFFILMNBE THIAEN 5, 18
BRALAEEIZS D S I A EBIL &, FoEAMOOHES I ¥ AV REICETT
W3, —h. IvABAKREOBRBEWHEERICLY MEHEAZ O IBVRE
TORRBENEL D, ZOHE, RO 0B EEENR. ¥2CLADIEL
NEHBEENTWA D, ZThoDpHEBIR LD CLRIBPERNICEESINDS &
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Fig.4-4 Diagram of localization of chemiluminescence reactants, CLA, Linoleic acid

hydroperoxide and Fe’*, in the surface region of SDS micelles.

WI L ZRHAWEC LEH

(3) L=73I/BoEERNT

WI N PIZBREZRV AL LICX VARSI R TOBRRELE LRI L
MNTE, AEBREROKINZBEZFIATES, VI /—AVRIEZCTAB#H
EABES (Iaaklh, V7a~FHURERE T o L. EEOKEE
FRTIIAEDOIFERE L TIIRANT LA LD SNRWiEFIZL p HiE (pbH 7.8-
9.1) THRILWHEFTD, FI T, IV hirL-T I/ BLIFI X —FPEuE
LU, BRRINORBER LUIBBRILAREENVI ) —VEIMNZE YV BRHTEL —
7 I BOEENHREIhTWS,

CTAC=0.10M H:O=1.00M
200 L
:’ Pegk
‘&
§ e i /\
=2
Q [] ] 1 | | ! 1]
73 T I3 8302 0 0.8 5.5
: ) [H20/M 1 l [CTACYM
"R i 530 U 76

Fig.4-5 Dependence of the CL intensity upon the R value (i.e., [H2O)/[CTAC]).
Conditions were [1uminol]=1.96x106M, [HzOz]=6.40x104M, pHw9.00 (0.10M borate),
delay time 5 s, and run time 30 s (for integrated signal).
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WVERNE, SABKERAORETRI S, CTACHIEAMRZ LBV —
NEIROZEHE p HOBYEA~DY 7 MME. CTACOBKEFHROEBR DD
OARDOBIC LY, BAERTEBROELMESHMT DD LEZ BN TN,

FILNORBBLE LTOMMEEZEX D LEDEERNRT A —2—~THDHWoll

(=s[H20M[CTAC] : SN YA XERETD) 13 VI —NVEEREBEIZRE
SHIELWO=1LITHL CLBEXR L RoTN5,

vouFExARY Y (CD) #AWECLEHHI
(4) AV N3 7 —LEFEIE[28]

TI)ATFAALI NI ) =) (ABI FEE) 13, %m&&m%%%JA
T A BETHD. EOHOT I TFNZFALINI) =V (ABM
) DALERABES B —CDBERPTHIBEIND Z LB EINTNVS,

('i‘l‘la_. H3 U_Uu, ?H3 -_*
HoN(CHoJs —>nzn(cﬂz)/a \Qi% —> HzN@Hy&‘ \Oig

ABMI U Intermedlate Emitter 0

Scheme of ABMI CL reaction.

AMB I OCL#EEIX, A DOKBEFTOL —CDBEIKEL TN,
Lnl, HHACDRETCLBERBARELRYVIIMEIVENEBETIZ. CL
BEIZBRDL TR, —FH. BAEETHDI7E2NVBEYT =4 (P O#HENAE
iX. CDBEOHMEIZHEMLSIBEULT—EILRD, TOHIEHEEDH
P RCDRBEINTNDIZ LERLTNS, THLbLY,. CDIRXDHCL
HEDORIRIZ. BHAEOCDIC XD HIBRE O T Tixi . ko
ARBRICHE LTS LELbND,

CL3E (Ia) iX. RIGICES LEZAMB I 278 (N) LRIEPRIEDOE
FRIE (¢ss) EFRAEOHNBRTIE (¢n) OETHRIND,

Ia=N - ¢Es d ¢FL

Fig4- 75, B—CDiZ¢nl VN « ¢:sDIRIZEEL TNDZ LBLI5S,
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¥/, NIZCDBEERENRLTIL. ZZ2TORBEBELELTOCDIE. @I

HHC LEIGDRGFEEDOERBRICKE S FELTND I LARBRIN T
50

L/ 1FL(3-CD=0)

P

01z 5 T W

A3-00 Concentration/x105motdm3 A-CD Cocentration/x10-5mot-dm-3
Fig.4-6 Relationship between the chemiluminescence intensity (Ic), the fluorescence

intensity (Ir.) and g8 -CD concentration. A g -CD, J: v -CD

Fig.4-7 Relationship between the product ¢ es N, ¢ 1 and -CD concentration,
A a-CD, [O: vy -CD

R TEBERFAHT S C L
(5) Aul@BEBESFFROL I ) —NibE&%Ho C L[31]

NI )= NRIEMETNT I (BSA) RORVZFL AV (PE
1) OKEERESF (WS P) BEFTITo 8, TNHDCLBMENKE JHEE
INBZLHRWEL., CLRIGIZHTAWS POFRIZOWTRE LTS,

HoN
[:i:[:cu—nu HoN-. ::: :c
f
CO~NH CG—NH

Lummo! Isoluminol
R compound
£0- NH ABI
HN(CH EH ABMI
#’XI;I Clts  ABE|
ABI derivative n-CH;  ABPI
n-Cilly  ABBI

Fig.4-8 Chemical structures of luminol and its analogs
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BLTBSATR3 00 PEITI O EORIERNE/LRTNS, 230
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X, WS POBKMEFIBIZEAEL TWDZ LRI,
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of PEI

1
<
lt-)gs. in the presence
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-i0s. in the absence of BSA
g
T
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t-105. i the absence of PEI

—8— Pf| system

| L 1
i 2 3 i

WSP Concentration/wits
Fig.4-9 Effects of BSA and PEI on the initial Chemiluminescence intensity

[Luminol]=8x10"M in 0. 1M NaCOs, [H202]=0.1M, [K2S208]=2.5X10™*M, [BSA]=0.1wt%,
[PEI]=0. 1wt%

%/z. Tabled2»bbnd k5. BSAREN I —MEAHICHTS da
IXEEALBEBL TR, Zid, RURPREERINE ¢ s OHINICF S LT
NWBZLERBELTND, _ S |

Table42 Effect of BSA on ®u and on CL intensity(I). ®a.ssasee, and ®s esa, and initial I ratio

Compound”  ¢n ssa-free dnpsa®  Iesa/lpsa-tree”
“Luminol 0.16 0.17 66.7
Isoluminol 0.034 0.030 40.3 -
ABI 0.040 0.050 5.3
ABMI 0.053 0.045 10.3
ABEI 0.044 0.043 9.7
ABPI 0:038 0.043 : 4.5
ABBI 0.039 0.040 5.5

a) [Compound]=1.6X10"3mol dm=? in 0.1 mol dm=3
Nua2COs. b) [BSA)=0.10w%. ¢) I in the presence of
BSA to ! in the absence of BSA at 10 s after the initiation
of the reacuion. ‘ ‘

I AN A DT L) B BT R R BATS b etSKE < 25
:&ib,BSAKl%CL%@@%%m\BSA%%¢@§<®ﬁ§ﬁgwk
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DT 2 ) —NALE ) D45+ CIEEL(chemically induced electron exchange
luminescence) HHELHFILRDTHLERLTND,

4.2 SFHREEENRTS7a—-CLEHIF
N2
(1) Z7AF v VBRBRC LRI IZHAFOEE BRI 70—k [15]
B—=hMBRFLEZC MBEFET7AF LA VEBRERATET ALY
HDOCTABIBAMBHRPTILER KT D, 22T, TOCLRERIZ XY Cu™
DERE. BERNREERRZTORDOBRR 70 —HEE2REL TN,

3

] TIME ELAPSED, DAY
ml min~

20 pl Cu{II)

3.4 .
\
P S

N

RELATIVE S16NAL

100 ml

7 20 A==y
0 1 L 1 1 h ¥
0 10 20 30

TiME ELAPSED, DaY

Fig.4-10 Diagram of the cyclic flow-injection system with chemiluminescence detection

Fig.4-11 Effect of age of reagent solution on the relative signal for copper.
[NaOH] : (O)1x10°M, (@)1x10°M, (X)1x10'M. Other conditions as in Fig.4-10

Fig.4-100 Lk 5k 7u—RT, B—=brxFL v, KkgktF NI TA TAFL
A VEGARCTAB I BAKBRERINAKE L T7 0 —R2HBRIED,

EASNTECu” KEH  20uD) ZEELOCLEEH®R. BURMEETICESRA
BENZFELUTHBKERIEF MY T A LB UKERIESR E LTS 5. F0O%k
B, 7 —RPIZBAINEHA L 0, BZRISBERPTERENDS Z i/
Bo ZOWHRA 7R —ETIE, EE L @BVELEREORYW) CLEE:RE
Bldicid. RBEOREWMENEE LD, Figd-1lZREND L5 KB MY
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T ADEENRED T DORERIZHNTNS, KBRILT R T ABENMEN L EE
EAE AR, BESEVE CLEEMNMEL 225, Figd-10Il 73344 TI1x10¢°M
DCu> (20uD) FEBEDEATSOE E T, CLIRERREANRLS E, KD
250[B £ TIXHRA D C LIGEEDI% L RERERBBITZDHZ EBRENTNS,
Z D C L RISBHEIC DUV TIZBAREIZIZ 2 o TWRWAS, T A DOIEMEREHN Y4
WWEBCLREDELLY., A—R—FFT KAFY (O)) ElRBEE L7V
FLi4 U AEMRCLATRBIN TS,

(2) FMNERECL (/aisfZroEs) [12]
Cu*., Ct* DFIETFTT7ZE €/ X/ FF K (FMN) 1B 1b/k#EIZ
X VBAE SN T RER T B, KRBEATIICu" IZ X BFAEBE DBV, A
Z v I RABEPTIXZEDC LBEEMN20-50{%580 b 305, Cr* TIImEiR Rt
AT (05-1.31%) CL#mEREX5,

Table4-3 Effect of cationic micelles on the signal for Cr(VI) and -Cu(l) -
in the FMN chemiluminescence systems

Surfactant ® Concentration Relative signal ¢ Signal ratio ¢ Relative
(10-2 M) : o - Cal) © : Cr(V1)/Cu(Il) fiuorescence
. intensity
' of FMN
None : 100 (110) - 2500(1900) ~ 0.04(0.06) 10
TTAB 5.0.(0.35) 51 90 0.6 0.36 (1.2).
TDBAC 0.4(0.037) 130 (85) 110 (70) 1.2 (1.2) 0.70
HTAB 2.0 (0.09) 56 7 0.8 0.44 (0.94)
HEDAB 2.0 ' 43 86 0.5 043
HPC ~ 09009 47 54 0.9 0.81 (0.53) &

* Flow system and conditions as in previous work [9]. b TTAB = tetradecyltrimethylammonium bromide; TDBAC =
tetradecyldimethylbenzylammonium chloride; HTAB = hexadecyltrimethylammonium bromide; HEDAB = hexadecylethyldimethyl-
ammonium bromide; HPC = hexadecylpyridinium chloride. © Values in parentheses are critical micelle concentrations. 4 Values in
parentheses are in the absence of phosphate buffer. ¢ 20-ul injection of 10™* M solution. | For chloride counter ion. ® For bromide
counter ion.

TR NVBEFRTIE. FMNSFIZZ0KER? %2 I LRI ANTZET
AREa. CLEBRIEARETRI o TV, #1430 B&IIBA 4
JEANREE OBENRFEDODH CLREEMESRY., —F 7 v A/ v AR
BT =F VO THEELTNA D CLRBIZEFIZR TN  EEX LR TN
B. IBABEIZBT D FMNOHNBEIZWD TN G KIBEDO S D LBAT/HX
{RoTWB, Tk, EREFEEROIY L Z2—A4F (CI. Br) X581
HEWH DD T, FHCRR A A VI X DHEERHN,

ZZ T, TDBAC GEILF FIFFUNTVAFARVIALT VEST A)

14
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TN EBRBOIOALT v O7 0 —ERBEfToT. £, O (E—2&/S) ITxt
3% CLIGEIXC D#50% THD. FDesd. Crt BRIk KZFIZ L VER{LL
Cr* B DRIEAA NV ET7a—RPIEITDHZ LIZELVFRZFEDCLIEE
(E—7mi) #5x%%551CL. &27uh CrBXUOC) T4 5 RERER
BREZToTN3,

Fig.4-12 Schematic flow diagram of the flavin mononucleotide chemiluminescence system

RV I V%R
(3) =3V YBRCL (kBEATVER) [24]

XY LT UVROBETHEIL LY., KBIEFT MY DA KBSV %,
BALY RFUNTDAF AT VE=TA (DDAB) RUZNVBRBEHRTRIEEES
LILZHNTD, ZORBEZFALT, 70—k EAMEBAREALT LV OEEN
HEINTWS, ZOCLREBRBIIBIHIN TRV, TALVBEERHPTO
A DOEMEBEENER BIXIXO) L, 20TV INZ=FVBKBEAZT LD
FIRIZBELTWS L% bd, Tabled-4icid, ACLEEE Ik, RV 7
NP TITh e L 218515 C LIBHBRENSRIRTNS, W Oh0D 3
AR THCLIEEZRONSDM, DDABRYIZARBEODRERIEERZ5 2T
W ml min!

6.0 S

Lx M
L, 6.0 : L l sl :D
/
2.0 i
sample ~———F - b e /

Fig. 4-13 Schematic diagram of the flow system for hydrogen ion determination

ACLRATIEADOERAAZ VN L THOETEDCLIEERRY. £ZTT b
FGFLIRVEIVEDX L - MEMERINTAZ it EhbERA A
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YIREBTBHEME TN D, Figd-13ImT 7 v —RICHBVT6x10°M-4x10°M DH
FTREA A OBRROERBTRDR TS, -

Table 4-4 Effect of Surfactants on the CL intéhsities of hydfogen ion

Surfactant Relative Surfactant Relative
3% 10" *M molar CL 3% 103 M) molar CL
( ) intensity, % (32 intensity, %
Cationic : ‘| Anionic

DDAB¥ 100 SDS® 0
MTAB" 13 Non-ionic

STACY 13 Brij-35 20
CTAB ) 7 Tween 80" 0
CTAC* 0

GEDAB" -~ -~ o | o 0

a) didodecyldimethylammonium bromide (bilayer vesicle);
b) - tetradecylirimethylammonium bromide - (micelle); c¢)
octadecylammonium  chleride  (micelle); d) hexadecyl-
‘trimethylammonium  bromide  (micelle); e) -hexadecyl- -
trimethylammonium chloride (micelle); ) hexadecylethyl-
dimethylammonium bromide (micelle); g) sodium
dodecylsulfate, h) 0.1% solution. Condition : as in Fig. |
except for concentration of surfactant.

(4) 7==AEAEVEE (PPA) OER[23]

PPARZanNny M OFETT VA HEsER TRIL S L2

6 [} ‘ ’ .
Table4-5 Effects 6f reaction media of the CL signal for PPA

medium : S conen® CL signal*

water _ ND?
methanol . ) 0.6,
acetonitrile ' 1.0
acetone . : 1.5
dodecyltrimethylammonium bromide (DTAB) 50 (16) 2.1
didodecyldimethylammonium bromide (DDDARB) 0.6 (0.18) 56
tetradecyltrimethylammonium bromide (TTAB) 11 (3.5) 0.7
tetradecyldimethylbenzylammonium chloride (TDBAC) 1.1 (0.37) 1.0
hexadecyltrimethylammonium chloride (HTAC) 3 (0.9) 34
hexadecylpyridinium chloride (HPC) 3{0.9) : 0.7
hexadecylethyldimethylammonium bromide (HEDAB) 3 56
octadecyltrimethylammonium chloride (QTAC) 1 (0.34) 29
dioctadecyldimethylammonium chloride (DODAC) 1 150
sodium dodecyl sulfate (SDS). - i 24 (8) ND
polyoxyethylene(23)dodecanocl (Brij 35) 0.2 (0.06) ND

~*Mixing order:' 1x10°M PPA+1x10°M NaOH+medium+1x10*M Co(I). *10°M (values
in parentheses show critical micelle concentration). “Normalized with respect to the signal
(=1.0) when the reaction medium is acetonitrile. ‘Not detected.
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Tabled-SIZIZZ D C LRI KIETRIGGDOHEEZ R L TH D, HILVF I 2T
VNI AFAT BTN (DODAC) RUZABHKIX, ZTOCLERBEBEL
TELLEDTHY., T b= b —EEPO S O EBTHISOERE 2R C
LIGEE25X TN, Ik, RUIVEEDTHA A FREEHE#IZ. T
CLIiE#HZTWD,

PPAREDT =4V, HBWEIVT =V BZOCLRBIEELTWS
LEZLN. Ik, RV ABEDEBRMOFREIZ OC LRINCERNZ25%
B2 LBRTE D,

IDCLBEOREY R ERELELEFNE (do) « RINHEZE
(k) DEBHIFIHEZRATNDS, ZOHKER. CLRIGIZBIFSDODACAKY
I N DOFBIIEI ¢ DEINCFE L TOBZ LRRENTNA,

Table4-6 Effects of DODAC bilayer membranous aggregates and Co(II) catalyst
on the present CL reaction

CL parameter
CL system® R L S
PPA + H,0 + t-BuO~/DMS04 1 1 1

PPA + Co(Il) + ¢-BuO/DMSO  0.02 70 1.4
PPA + Co(Il) + OH"/DODAC 0.03 840 25
PPA + Co(II) + OH"/OTAC 0.03 210 6.3

°Based on batch experiments. CL decay curve: I, = ®¢k-
{PPA], exp(~kt), Ip = P R[PPA],. *DMSO was used as the
homogeneous medium because of no light emission in aqueous
medium. Each of the reagent solutions (104 M PPA, 10~* M Co-
(IT), 102 M alkali, 10® M surfactant) was mixed in that order, ss
PPA emitted light without Co(II) in the t-BuO~/DMSO medium.
¢ Normalized with respect to the value {=1) for the CL system,
PPA + H,0 + ¢t-BuO"/DMSO. “Potassium tert-butoxide/di-
methyl sulfoxide.

ACLRATO7u—gizky, EETFRIXIO'M., HMREZE3I2TEEE. &
BRI P AADEERNRTLI. RPI10SML LD P AADEEBRTHLILTH
D

N
(5) IUROEE[18]
KRBKFOIATHFERDOERBEL LTI/ =V CLEXHEINTNS, LA
LRSS, KBHEZTIZp HRPBEIR L > TavENL, I0H, 1. MEOEE &
V., EETALY BRSBTS R aTREEZERT S E0EFHRNH D, £
T 3vHE L) B IvAfuicHilLZoNKERETLI /-1 D CLEIR
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100 ul Detector
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Fig.4-14 Flow diagram for the determination of iodine with CL detection

VruAaxPgr—runufR L AEEPTERERECTACH IEAHIZL

J —AkESHE (pH11.5) #® b &€ (Wo=[H20)[CTAC]=10.1) . Fig.4-14ic
AT 7 —RIZEATD. Ele, b O—HDOEASNANT P LY 7 a4k
RSB LEN 2, MEAD T (<RAT DX SICEALTCLEIIET
B, IUROFILANY b AORIRE LV # 2APIKEE TR L 10 O THIE
LTn3Z kmbméauwkﬁﬂnﬂ)muﬁkkkﬁﬁbﬁw HIEAD
K ~DLOIY AR DRI, mmm¢®OH4¢/@ﬁg®%ML%DM2
AKABBRICRENB LEZ BNS, ACLREFA L7 —HEic kW ZE TR
2xX10°MTE UV RDEBMBITX BT EBRENTNS, ZOREZHILERAN
T LIz LY RBRBMNRS 2B IICZONKERICER VAR Ghill. 28 R
ﬁkﬂ*ﬁ¢fﬁ&(k?ﬁﬁ%bbf@ﬂﬁ)f% LERSTEbDTHS,

(6)//7ﬁ§CL(7 /WA%OEE)DH

H£—7 3 /WAWMﬁw$wwwA%kﬁmﬁA&mklD%%%Eﬁ//
TREERT 5. ZOVy THEILERILAE L fi#kEiIc LT 2V bR
iz XV EENT D, ZOCLEERERNG & —EOHE—7 3 /L& DFRA
EENTZ%. B—T I/ B LoV y 7HEHEERIL. AOT(tumMWM)
AVEINERIE: Aerosol OT) W I E AT TELRESNS,

AOT#H I NP TIIAKERIZIZT /8. e I ABokEEEIZIZ Y
2= VTR RTATFTE R (PAA) BEEL. AOTEABERETY v 7HHE
RINERZ o TWd LEXBND, T ¥y 7HEAREE 22 OB EHMED
LIEFENT D L ERIL (Vv ZHBER) SEERIZ. Wo=10fHEX /&< RRD

— 159 —



LEBBICKELIRBIENDIRS, AOTH IENMIEWo=78Tf /RNy
avEHILNDOBEBRBHY., ZOHELL IAMUENEIIZEDLD Z LBRE

I TNB[34].

o
(2]

(M "min ™)

0 5 10 15 20
Wo value

Fig.4-15 Rate constants, k2 and k-2, as a function of Wo

AOT#H IANDOYy Z7HEERICHT IR L LTI, AKRERIZAEELT
WBT BT (FEAZTVELTHEE o7 I/ EBAOTHAEDKRA A
VEOHEMEFRIZ LD AL, REESEML T e LEZ bND([35],

7 I BEARBMTIIIEERE/ o< b T 74— (HPLC) Hick
DNMFERBPLHETHEIN, ECLELHPLCLOKAEITORBRR L LT
O—iRIC L DBET I ) BOEBREERIT LTV,

Table4-7 Effects of Schiff base formation media

Amino Concentration Relative CL intensity °
compound (M) © Methanol Normal micelle Reverse micelle:
3

Brij-35 @ SDS © CTAC T okl

(1072 My 1072 M) 107% M) G
n-Hexylamine 1.00x107* 100.0 nd. P 0.9 n.d. 32
Isopropylamine 9.95x1073 138.2 nd. nd. 6.0 1.8
Alanine 1.03x10°4 n.d. n.d. n.d. 0.9 11.4
Phenylalanine 1.01 X107 n.d. nd. 0.9 36.9 1373

* Each Schiff base was prepared by incubating each amino compound and 0.01 M PAA for 60 min at 60°C. ® Intensities compared
‘\’Nilh that of n-hexylamine in methanol (= 100). © Based on final concentration of amino compounds accounting for all dilutions.
Polyoxyethylene (23) lauryl ether. © Sodium dodecyl sulphate. rHc:xadecyln-imethy]ammonium chloride. ® {H,0]/[AQT) ratio

(wp) = 5.6. ® No detectable intensity.
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Fig.4- 16 Schematic digam of flow ysytem

R: H:0, Rz H:0 or 1M NaCH, P: penstaluc pump, S: sample mjector(ZOul)
C: Pyrex tube (5x26 mm) packed with ion- -exchange resin, PMT: photomultiplier tube

L#L&mBygnBH%iL@iménfwéﬁﬁﬁﬁﬂm\_ﬁ%ﬁﬁﬁw
R ABISh T, EbALHE LcRASh TEELSh TVRNb DL
Ex bhd. %, Mn* ZREHEMEA 4 g BizEEET 5 )iz, Mn(
HD-RY 714V ka2 AWTC LEBIRERF LTS, BIEOADHEL
b g2 L7.6 EDOEBIRER L. ZhHDERX Y. Mn(111)-TPPS(77%2
(4-AVEF T 22w W7 1Y7) IR Bt A A Rt (IRA-410)iCEZL L d D
ZCLYe Y —FFL LK. Figdl60 k570 —Rizk37 KLY OER
o Tn3, ‘ ’ -
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