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1 2 (Rose bengal) & A 3o, FolvEAErd ¥A AT F484 A=7) Aol AHols)
£ AT a3k

ABSTRACTS. Devices that mimic the natural photosynthetic pathway are of considerable inte-
rest as fuel sources. Quantum yield of viologen radical formation in several water-in-oil microe-
mulsion system were measured, The yield of hexadecylviologen radical formation in microemulsion
system using EDTA as an electron donor, ruthenium bipyridinium complex as photosensitizer, and
hexadecylviologen as an electron acceptor was 12 %. When benzylnicotinamide was inserted in the
interface of the microemulsion and azo compound was dissolved in oil face, the quantum yield
of bydroazo cempcurd was 0.16. Organic dye (Rose bengal) was used as photosensitizer for the
photoinduced electron transfer reaction. In anionic microemulsion no electrontransfer was observed.
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Fig. 1. Electron transfer (Z-scheme) in photosynthesis.
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Fig. 2. Scheme of photosensitized electron transfer
process '
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Table 1. Quantum yield of Viologen radical or hydraz-

obenzene formation with photosensitizer, [Ru(bipy)3)2*
in microemulsion system.

EJ;P System Reactants ?ig?;tum
1 Micro- EDTA(0. 3M, 150ui)
emulsion
Water-  (Ru(bipy);)Cl2(0. 01 M,
in-oil 214d)
HV?2+ (1. 9mg) 1.2x10™!
DAP(220mg)
toluene (2. 9ml}
2  Micro- EDTA0. 3M, 150z)
emulsion
Water-  (Ru(bipy) 3)Cl;(0. 01 M,
in-oil 21pl)
BNA*(3. 6mg) 1.6 X102
DAB(5x10-5M)
toluene (2- 9m!é)
3  Micro- SDS(47. 4mg)
emulsion
Water— BNA+(3.6mg)
in—oil

EDTA(0. 3M, 0.09m))
(Ru(bipy)s)Clz(0. 01,
21pt)

Pentanol-1(2. 2m{}
PMAAB in
Cyclohexane

(4.3ml, 5.0X10-5M)

HV?Z+ ; }, 1’-dehexadecyl-4, 4 ~pyridinium chloride

+
[H@CIS—N/\Q>—©N+—CMHSS]C12

DAP : dodecyl amonium propionate
BNA* : benzyl-nicotine arnide
DAB : Dimethylaminoazebenzene,
SDS : Sodium dodecyl sulfate
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Table 2. Quantum yield of Viologen radical formation
with dye photosensitizer, Rose bengal in microemulsion
systems.

5’;" System Reactants ?igf:luum
4  Micro- EDTA(0. 33, 0.15mf)
emulsion
Water- RB(8.9X107%M, 60ul)
in-oil
DAP(220mg) 1.1X10-2
HV2+(1. 9mg)
toluene (2. 9m?)
5  Micelle EDTA(0.3M, 0.15ml)
turbid  RB(8.9X10™*M, 6ud)
emulsion
DAP(220mg) 1.8X 102
HVZ (1. 9mg)
H((2. 9mi)
6  Solution EDTA0.3M, 0.15mi)
RB(8.9X10¢M, 60ud)  1.6x10°3
MV2+(0. 9% 10-2M)
H,0(2. 9mi)
7 Micree  EDTA{0.3M, 0.15m))
mulsion
Water- RB(8.9X10-*M)
in-oil
DAP (220mg) 5.6X1073

MV2+(0. 9X10-3M)
toluene (2. 9mf)

RB : Rose bengal, MV* : Methyl viologen chloride

§ X% =%

Actinometry. 2 8272584 (0.4M Cu
S04, path I0em)e 3 o=z c}A corning
glass filter {corning 5-57, 5mm, 3-72, 3mm)
2 o 75l 440~550nm Bk 2o} 3o A
7]+ Reineke’s salt actinometry? @ 23319
o}, Reineke’s salt (potassium) (0.15g)% &
10ml o) Folz (0.045M) ©| £ 3ml & uv—cu-
vette? o] i=vh Yol FAAE Fe] 2em 2 3
frt, ol §N-g 30sec FF A} (irradiation) &
F 0.1ml & Fe(NOy);°l 0.5M HCIO, 24
ol 80 (0. IM)2.9mI 2 F3o} gz : £
of &. z )} (irradiation) 3} #] @e Lo 2 ¢
9} ol mhEch, 3 FA3F AAF Table 39
Ve e}, Actiometry £89] 450nm <23 el
A GFATEEL (@452:=0.31) 452nm e A Fholl
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Table 1. Measurement of light intensity

No. Volume Irr. time

(ml) {sec) 4A SCNXx10° Ix1¢7

1 3 3 0.235 5.47 5.3
2 2.9 3 0245 570 5.3
3 2.8 30 0250 581 5.2

light intensity=5.3X10"7 ein/sec/2cm?

A dlojdel AY v Folod] Pzl SCN®
2 Fedt 3 ubSAA £450=4.3%10° el A T3
o, QY A)7]E 5.8X107%in/s/2em? o} A},

FPr®  Actinometry 2 FA7E AT F 9
ANA Az violag AR E 2L AX F
2 A 71 e 2 2A3 HVY radical 44
= (A% 19 3 %)% uv-spectrometer T Z3
3t eh, (623=2500 M1 cm™1)10 38 Foll . 3}
9 AAE SAEHed & W3l gddei(+
59%) o} W<l

3. #Hat & o

ARG AAFHE F2 5= AE HE0] 919
o nelag ogA g I T WEES
3 gkt AAFAAZ 0.3 M(NH);EDTA
49 (pH=8.5) 0.51mi, FFZAZ 0.01 M
(Ru(bipy)s)Cl,, (tris- (2, 2'-bipyridine) -ruthe-
nium chloride) (3..,=453nm) £ 21 pl, A
A& 2. HV? (Hexadecylviologen) 1.9 mg,
- Ald #4 A 2 DAP(dodecylammonium propi-
onate) 220 mg & EFd 2.9m/ 3 ¥A AY
Zell o] &xmoko] I 7% vortex-stirrer
2 EF3Se ol violzz odAL ase
20~30 A R0l ek? o $942 1 em &} uv-cuvette
o Y3 @&staz 371§ Topd (1568 48),
g 4371724 F3d FAY (440 nm A
550 nm, FA4|7] 4.1X1077einfs) o8 ZEA}sHe
(irradiation) HV-t 2] F3173<]1 735 nm o A
(6735=2500M"'em™") F+& FAH3Uct ol
349 HV-t & 33 5 A v =2 ¢Ar
55& 1.2X107 0] S (Table 2), ol=| o)
¢ g2 Fig. 3¢ et who]2ze] W
A WY 3o Fodv #5744, Ruthen-

Fég. 3. Photoinduced electron transfer in cationic
water-in-oil microemulsion, S=sensitizer, HV?+=1,
1-dihexadecyl-4, 4-bipyridi. nium chloride, DAP=
dodecylammoium propionate.
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o §F0.8 Fol HEAL AYY S22 A
m o t}>l NADP ¢} F2H5E BNA (benzyl nicotin-
amide) & B2 F3A & azo 3}HE, p-dimeth-
ylamina azobenzene (DMAAB)& o] °lA ¢}
#Ys =g APt (Table 2, AEE3
2#z). o] stolazdda g FlAe el
o2 A3 402nm o4 (DMAAB 9| 2,,.)
24 gk, ¥ 19 Afrde 4TS
$o) dFAL AA4AclE AR T T AR
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¥ BNA £ AW g Wy {3 7H (A3 S)
DMAAB & %l 3=z oz 5B 5
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EDTA Wl Al sodium acetate & 3} 25550}
7.2X10°% A 244 BNA* & A3 $=3.7
X105 elget, mepd A7 Fig. 4614 2
He} o) d4d o AwdRez A2}

Aol &g rlolzz PP el ot
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F%W DMAAB 71 &41s]A Sstrt. opuix o
AL 471 FZA g A7t Fol s F
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2 48, (Fig. 5) o] 3% S0j& vz
2 AL FAELE R 2,

Table 36X & FEF7}A 2 #7148 224
7 (rose bengal) & AH-83te] A9 15 2L A4
£ Y3 E vt FATHE] 1.1x1072 01800,
Ru* Zgur} REEL ozt B3 F 489 ¥
E7} ohzbd zhasti A BRHAL, reverse
microemulsion (A #4)o] LB AL wrpE= 9
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Fig. 4. Photoinduced electron trasfer via BNA medi-
ator in cationic water-in-otl microemulsion
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Fig. 5. Anionic microemulsion. SDS=Sodium dad-
ecyl sulfate.
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