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ABSTRACT

Electrochemical reaction utilizing the semiconducting photoanodes can be applied to
the photoelectrolysis of water to produce hydrogen. In this preliminary experiment, TiO,
photoanodes were prepared by sintering anatase~-TiO, powder at 1,250C and thermal
oxidizing titanium plate at 850°C in air and oxygen, respectively. Their surface structures
were observed by XRD and optical microscope. I-E characteristics of themally oxidized

TiO, photoanode were also investigated under illuminated and dark conditions using 1
N and 0.1 N NaOH electrolyte solutions.

70 | el 2ol 1 4] [Solar Energy] Vol. 11, No. 2, 1991



Ti0, eh % A=

g o8 HY—F4 AZAN2Y 712 A7/ olHTF I

.M £

703 <] oﬂuzl A71= A A s
2 ojgATY FNE FestAeH, 1 4
02 HFdA #d A7 gEstA s
7] A st BFAUAE {8 dUA =
HMAA7 = 71e2 HYE dE 2 o83 o
¢FE Biste dyA WEoz BFAZ F
sed, HEd i e
A AR A

photovoltaic cell 2]
28 A 2] 373 7] 8 8Hphoto-
electrochemistry) & 2 THA] E 753 4 9},
Foll A THA] B 7IsEE o] & QA BE &
wobE AR d & UAAT B A F
dAE T ®ob7t FH7gsd BEHE B
T4 R e} A x|t

Bl g ghado webA zpe) oA EE A
el dolj ol2 7R & EE33 Lo, photon
2k 0.9-3.2eVY oY A, ol& tA & o
YAz #@abstd 87—308k]/moled] s 23te
AJAE 2 Y82, olF o]§st= Aol
B 471388 gl ZAoltt, uwebA] ol sk yi
AT = gubr oz A “3‘-‘4 HAF3&
283 e, ¥Be
Pozy Hadx Zdﬁ’"”"ﬂ B = 3
- redox(4tsh/89l) FH718E W g o] 83
Zolty, BH7IstEe] HYS 1839 Bec-

rELt o oo O

i..

quereldl olste HE oz =9 FALE A illu-
mination effect), & 3% 4 3K photovoltaic

effect) 7} ¥HHAEFHUo®, o] HXAGE Becquerel

effecteb 3l -] 9-7] Al2sl ot
eyt Ti0, WA d=53 g4 3371848
F3-& ol 83 2AXU B oAz T
U X ol Fujishima, Honda,

t:ﬂ- LE]?‘iq H“Eiﬂ
] }qu 7] g}.zshﬂ- O

S
oo
At
4

e %ol W %] [Solar Energy) Vol. 11, No. 2, 1991

5 AFE Bl A ofn ulzlstd,
B AgdMe 4 n&" TiO‘,J A e
A %
2 =

ol A ol

2.1 TiO, Y& HIH=

1A Mzﬂoﬂ,q‘—- FHAITAZE 3 7|2 A =5
Z A A4 Nilaco 3AHY] 0.2mm F7 9 titanium
plate( &% 99.98% )% TiO, powderg Al-£-3l
b=

TiO, powderZ A+&% 7%, TiO, &%~
binderd E3}A1EE 13mm A &2 moldel 7 &
Al W& %, Perkin Elmer 34A}9] 10kg press
E AR 3le Y9HE pellete 2 A¥sAT. 2
e 9338 ABE tube fumaced] wo
1250C 8 371 971 FolM 2441 F
sinteringS &t #HEFHo 2 n¥ TiO, photo-

anode & A 23S

Hhe ol titanium plates T E=7F 1 BT
F A yoe] dPA T, uwde] B A A
3l7] 913t acetonl 2 M2 ¥, FHFFE U

Al Al A Bk A "}%"}&"4 A2 2l # Ti-plate
T tube furnace®| % 0C E
A7 &olA 2+ 10%’: &<
T10., photoanodeZ&
H HAFELZ n¥ WNEH %‘
= rutile TiO, 2 FZRE 7
#Z3tx, 94899 Tio, ‘Qﬂr titanium plate 2}+]
2B 725 Hlwst7] #1sk] Phillips Are
X-ray diffracion(XRD) | & A}&31% o,
AUAAE S BESH7] 3t #E o E & A

goted EW S AR B

m_l

2.2 & M7|3st A¥
Photoelctrochemical celloll A A&l A 2} 3 35
o] Qe Htx HIFo FE& FABlE H=S
potential®]  ®W3}7t A3 A v open—circuit
conditions), cellfioll =2+ HFY W37} A
o] vk} (close—circuit conditions). Celloll A4
(o]

Yt wsel Agel JFS WNE o5

71



Ti0, BjFF A=

€ Ol & HF—FL ARANEY 7%

AT/ oleit ¢

Hsle - sty BAE

o] 4¥E st ALEHE HFA

Fig.1ol A R+ ulo}g),
[I-E 54 d438& Ti-plateE

ES4d& T At

MEFE =

]o

EASAIA A

Z3 Mxd A=E50 e vt 3k
Ao 2+ 0.1N NaOH 2 1IN NaOH %0“
< AHEstAen, A ASHNRE TS
Ayt d . Working electrodeZ+ n¥ TiO,

photoanode, counter electrode®+ W& Hd =&

*}-8-"5'} B o, reference electrode® = I3}
calomel % F(SCE)& 'H Btah Ti0, 9%

A dE2 dafzd |
A2 & oAl FHTFE
£ 3} A o},

I—E #A9 3348 91 3t
Potentiostat/ Galvanostat(EG&G Model 273) S
ALE-3lq FA datag FR3}FY. Ti0, *%
2 Bl Ad AHES current densityE =%
UAEE A A3 F, =58 2@ AHYE
o A&RstaAch e 74 %o B

concentration overvoltage 7 & £

o+ 717] ol acetonl &
HEE 4 26k 3o A}

%25}

e
woh I

,.a

rr ok —{‘r il

$0 O

pr
.T-
A
_r.

= magnetic stirrerg A} &3l AN & =&
Hom stimngAl A  FAY. FIoBME
750W¢] Xenon lamp”t #2t¥ housingg Al-&

3% 2™ Xenon lamp? H@ 3} AAZTFE 9
supplye Al &ste] A&
Lamp housing2 collimating lens & BWHAF R o 2

3t power

lampe] W& FHBAIIEE sH oW, cooling
fanol X o] vy Wajzo) wSLI)E ¥
EG&G Model 273 GPIB iIBM PC
Potentiostat interface PS/2
c| R{w
hv
| 44— | Xenon lamp Power
4—— | housing supply -

Fig.1 A schematic diagram of photoelectrolysis
system

72

Intensity

2500.00;

2000.00

Intensity

1500. 00

500. 00

Tako] A 2ratsdoh.

5 Pyrex® 7}

al
x

dnt o =2

3.1 TiO, gt M3e| =

A3 AzAPe) A wrEol W zH2e) Tio, %
A A2 XA 38 EAXRD)E E39
2t Algo] H4® HeiEe Pxg
t}. Fig.29 Fig3e @39 Axg 9t 414

= A4

-1 L ==
T3

" Ti0, +2 ¥ Ti-plate®] XA 3H&A pat-
terne YERH Zoldd, Fig2olA B+ “}9]'7-% ol
Ti0., ¥¢& anataseZ d+3E5 23 Ua-&
S o] 010*[} ¢t Fig 3w o o R
A Zd ol A AFEE titanium platex=(012) &

26]“11'-’12-‘-_‘2 :rLAC—)]E]o.] o]o 2 oL /‘:
Fig 4+ anatase Ti10.
1250C 9 &7] Fol A 244 7H% < sintering3h
A zg =29 XRD pattern< P zste] e
Aot} o] patterng 1A AMo=m HA

3leh,

BurS pressdt &

13
=

\H

5000.00 -
1
4000.00 |
3000.00 :

2000.00

1000.00 ]

I

0 00 riFrry Wmﬂﬂmf‘izrmmvijm
20.00 25.00 30.00 3500 40.00 45.00 50.00 55.00 §0.00

28

Fig.2 X-ray diffraction pattern of anatase TiO,
powder
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Fig.3 X-ray diffraction pattern of titanium plate
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Fig.4 X-ray diffraction pattern of n-TiO, pre-
pared by sintering at 1250C for 24 hours
from anatase TiO, powder
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Fig.50 X-ray diffraction pattern of n-TiO, pre-
pared by thermal oxidation of titanium
plate at 800C in air for 10 minutes
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Fig.6 X-ray diffraction pattern of n-TiO, pre-
pared by thermal oxidation of titanium
plate at 800C in O, for 10 minutes
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Fig.7  Optical microscope of titanium

plate(X400)

Fig.8 Optical microscope of n—TiO, prepared by
sintering at 1250C for 24 hours from
anatase TiO, powder
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Fig.9 Optical microscope of n—TiO, prepared by
thermal oxidation of titanium plate at
800°C in air for 10 minutes

Fig.10 Optical microscope of n-TiO, prepared
by thermal oxidation of titanium plate at
800C in O, for 10 minutes
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In the heat retrieving process, the governing factor for the solidifying rate is the cooling temperature,
because most of the liquid sensible heat is rapidly discharged in the initial stage of solidification. Hence
heat transfer mechanism during heat retrieving process can be safely considered as conduction. In the
cut of frozen paraffin, there showed an empty space in the upper region. It is caused by the tempera-
ture drop in the liquid paraffin. While volume shrinkage caused by phase transition was indiscernible.

Irrespective of cooling temperature and initial liquid temperature, solidified mass was well—correlated
with the product of Fourier number and Stefan number in the solid phase.

A Numerical Study on the Natural Convection from Two Isothermal
Square Beams Attached to an Vertical Adiabatic Plate

Jae Lim Park - Dae Sok Bae* - Sun Sok Kwon**

Busan College
Kyung Nam Junior College™
Dept. of Mechanical Engineering, College of Engineering, Dong-A University™**

ABSTRACT

A Steady laminar natural convection heat transfer from two isothermal square beams attached to a
vertical adiabatic plate has been studied numerically.

The results have been obtained for dimensionless beam spacings, 0.5<D/L<3.0, and for Gr=
5000—10000 at ®,/®,=1.0.

1. The local Nusselt number from the beam surface is increased with the dimensionless beam
spacing D/L, but that of the downward surface of the lower beam is almost same as the D/L
increases. And, the local Nusselt number from the upward surface of a lower beam is greatly in-
creased with D/L.

2. The beam spacings of the maximum mean Nusselt number for the downward surface of an
upper beam and the upward surface of a lower beam occur at D/ L=26 and 2.0 respectively.

3. The beam spacing for the maximum total mean Nusselt number occurs at D/L=2.6.

A Preliminary Study on the Solar—-Hydrogen System Utilizing Photoano-
dic TiO, Semiconductor Electrode

Tai Kyu Lee - Suh Hyun Cho - Duk ki Jo- Young Hi Chea

New and Renewable Energy Research Center, Applied Solar Energy Lab.-
Korea Institute of Energy and Resources

ABSTRACT

Electrochemical reaction utilizing the semiconducting photoanodes can be applied to the photoelec-
trolysis of water to produce hydrogen. In this preliminary experiment, TiO, photoanodes were pre-
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pared by sintering anatase TiO, powder at 1,250C and thermal oxidizing titanium plate at 850C in
air and bxygen, respectively. Their surface structures were observed by XRD and optical microscope.
I-E characteristics of themally oxidized TiO, photoanode were also investigated under illuminated and
dark conditions using 1 N and 0.1 N NaOH electrolyte solutions.

A Study on the Development of Energy Efficient Models for Telecom-
munications Buildings

Korean Solar Energy Society
ABSTRACT

This study has been carried out as a groundwork for the application of various solar systems to new
telecommunications office buildings. A survey has been done to examine the present conditions of
these buildings throughout the country. The exemplar cases of Japan are also studied, which provided

useful feedbacks to our needs. The results of the present study could be used in developing the most
appropriate(energy efficient) model for these buildings.

e} ol 14 2] {Solar Energy) Vol. 11, No. 2, 1991 95



