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1) Kazuya Nakata, Akira Fujishima, "TiO2
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14



15

At

TV B TNNEEBRR 2R TS
F &I 7 AR FE
Cylindrical Solar Cells with Printable

Photo-Conversion Sheet

ENZREZFEN TN TR
AR LA e R
Hix

et FE (B

Shuji Hayase

1. [ZL®HIC

AAD 2016 FRFRUZIS T 2 KL EO RS
AR 428GW TH Y, KX — v 5EL 50 5%
fEICFES 2 1), 2017 FLEITIEE SN BHERED
57% N KRB CTHoT-EMESINTEY ., X5
HFREDW o NRIRIZHEA TV D2, BIEAESH
TWBRKE O KGEMIZ Y 2 2L RIUE L
THWTHY | FaBKGEE Y 2 — VEFRED
BARD O KRB KGR EAT £ TR HKEBE SN T
Wb, KEEEHEETHLNDLE ORI 16 M
AWhETHY D, ESTHFZERREIEART — R /L X
— « EEFEEINHRG M (NEDO) 1% 7 F/kWh
ZHfR L7 Kot E e — R~ v 7 (PV2030+) & {F
Y, ENEZERT DIOOWET ey =7 N
fTLTWSD), Kz X & B LIcfstoHic 7y
VAT NVKGEMOBER S S, U 3R
B DILD ST 1TmEIR & mWIIAMEZ > T
WD AERLZIX 1500°CLL EO RN MLETH 5,
T BT VR R R R R A FLRI T L
H 150 EUTOMIRTHERL LS L3256 DT, X
N—Tv hEEL L, et A3 X M EKEICET
LEoET2HRHB, 7Y 2TV KEGERD
OEDOTHDLRa T ABA b KRIGEMITZRER
U = RUR B E ML T @ s 3R A AL LR & 7Rk
HEHED TS, KRETIE, a7 A1 KB
B OBFZERRR B & 7V X TV KBGEMICE
WA &0 S 2RI 5 PR KB it
[ZDOWTHERLT B,

KW* illuTTiO ZW B R

W& /p B8R4 J8 BRGNS 72 5, B
Fitfp T8RS /i T8 AR /A BB & n
Ep BN ANEDLSTH I, SEWINENED L H
RYE T TETVDHMNIT K o THEA OKBGERN
FET %o X 2 (SR KRS i 0O A FE HE Fl e i 20
g Y, BT U 3 2 KEERONZRIT 26.7%
TH Y WS L KEEO T CrEzhERn—
FTm, SEaRDO Y o KiE, {LEWARK
B FEH(CIGS, CdTe) DZNHIL 21~22%ThH D, — 5,
MR RKEEMTL T ENL 77y ALY ar i ffisle
KIGE DRI 10.2% & Zitiil R KB & i3
L e, Y U F TVKREGER S LT ZAUE T
FES N T T R HRORRS AR, A7 PR IER B 7
TOERIE & L CHEER, FERR) v —2 2
ZHERALTEY, RIL10~12%TH D, Xn 7
AHA N ERIVE L L CTHW D KRR ORHEIX
FU AT ARE T vt A TEREN 1200
HHF 20.9% & HEREZ TR BRI IE D %)
RNRWE SN TND, 20D, a7 AhA K
BREEMIIIE 2 X R a2 TIERL & N B sk be
BrrE & L THDE 2TV 5,

SRR E

Y
FEHEE
4_

l

A

n-type




30
26.7

=2 223 '
3 229
; 210

py 20.9
20 | i 1 1
§- L2
15 | 1
11.9
ﬁ 102 & 11.2
10 | { .
5.
ot iJ_ﬂ = 3]
- g v LU A = w
v = f
o _E g S © a 8 g
L [N |
I T
WA TULETLK
&t
X2 /RS lem? LA b, C-Si:EfEET Y 2,

Poly-Si: Zif&dh > U =2 > | CIGS:CulnGa(S)Se,
a-Si:7ENT 7 ALY 2 DSSC: (A&
JOKBE L, OPV : ARG
PVK : N7 27 A b KRE]

3. RATRAA FRGEMOHAEFEKRIZD
LT

B 1 onlfg, KRG (RXe 7254 ME)., p
W &b ERIER ol Ay a— FME, A% —
LAV ME AT VA EFEDO YTy b
A TR CIARER S 5, BHEERE & B L7
AT AHMENNEREAT « B D728, 458 Al
B 253G I TIE T OREPERE L2V EH 28I
DD D o BWPEEIRIER D B IERFEA S 413
07 AAA NEPERINL, <27 2T A NEh
%Eémé*& ZkoTE %kf~w#ﬁmém
%, A A — i p B I IUEE S,
JEEN %Y}mﬁ‘%ﬁ_&u'ﬁqé nMEIZIX7 7 —1 2 TiOy,
SnO, A3, p #JBI2i% P3HT, hU T U —7 2 4%
EEFo TR T bEWEs L OE S T EE. Nio
DHWLND, “a T 204 FOWEEX 31277,
— I AMX3 T/REH, A T lDBA 4>, M
X TAMDBGA A, X g a Ao A4 THhDH, A
& LT CHsNH3* A A2 (MA), 74/~ V7 hA
4 (FA), Cs' A AW BH D, ME LTiL Pb,
Sn**, Ge**, X & L CI, Br, ClO/ a7 A F )
Anbihd, a7 204 MEGEIEL PV E TAMED
NEERZ NEERO— S E2 A L THER > TV DHIE
ETZORMEZ AT A FTHD MAA AU B

7 ¥ a—Hi#—tsukuru No.26 (2018)

TWb, X7 A A MUK ERAS 2% 2 5
TEXDHEHEDOE DN O Pb-I-Pb-I- & #H22 DS
WZhHDHEVbiIL TS, MAPbL IZfR&REINDHZD
na A a T AHA SRR L& XICE

ER—IIZTBET DM, ED L ZDRBED = D=
FNF—a ANIEFITNINT & (=% b U
TR =P E b‘) iRl U= & R — L H
AL WDl DBRMOFEMPEL A

v A< KHE @ RSN D UNSIAEE,

EWERMEM, BLOEWERLEHEEN ZH T &
TWD) ZENEMFELFEBTEZHPXATHD,
T, min CER L 78RR CH oD E Y
PE7S 100°CFEE ORI TR 2 Z & TR D &
AR E ZATH D, sEITRHAE S EIC
L TNz E & o),

Pb2* (MY Ak)

F(XHAF)
MA*(AH A +)

AMX3 HE &
X3 a7 AhA FOEE

LSHOMREE LTOX b7 @msh#Eb, @mAtE
DOk, @Pb bRV a 7 24 kO EHE
b, @% 7 ufk, @KiEfE, £ 2— bl &R
HIFon5®), %4m_owfif%&%t*ﬁ
TEXH_Ra T AHA MBRFEN TS, X3
DOMHPA MIPbEEFLNE T ADA & HRIE
& L7 KIGERIX 800nm FREEFE ToORMEE (N
R¥x v 7 :1.55eV) ZHELEBT HM, T LY
bREROERABITIHELEW TE 20,
Shockley-Queisser DZNZ T TII /N R ¥ » 7H3
1.2-1.4 e V(UL 2Y 900nm 2> 5 1050nm F2 ) D Yk
B4 HT5KBEBDIZ D BEWEIRNHIFET
X5, M Sn2 L POERNRG SN e T AH A k

16



1% 1050nm DITARS E THELEHTE 5, BIfE 18%
FEDOFERTH LN, SH%OMROERITE Y 20%
UL EDRYHEPIFFTE 2 19, fHAMED ] EIZOUWT
IZAYA FIZ MA®, FAY, Cs*, Rb" DA A ZIRA L
THEMT 52 &2k, R OZEMENHIRGTE
X0t D, WAMEDR LT 2D D~ m
TANA MEEEZETMA D Z EI2ED | #ElEh
LEHRESNTND D, S%EIEZEDEY 2—
IVAERE &, B\ BRSO ERRK D L
PR SN D, Pb B ERWKEEEME LTH
H7ERIEX 3 DM A FA Sn D~ i bim
TAAA R THD B, BUE O%REEDREPWRE S
NTWD, I M YA M SnGe DIR G E 2 ff
STeRu T AHA N ERIE E L THL, 2h5
SUIEEEDPb & & £/ a7 A A N KBE %
WELTWD W, @bV L DIZF 7 AMER
EFbensd, —oDKEER Tl Shockley-Queisser
DRRDORRD 30~3B3%RELHZ 5 LN TE
720N, AR AE LA T X S KEE (K y 7
V) ERAME A BT E D KIGEMGR h At
N ERTLZ T ARGEMITERIICADT
%%, OXFORDPV [X b v 7L LT T R
A FRBEM, R RAaBLE LT Si KBEEME A
W, 273%DRHREER LTI ERRER LI, SiH
FEEH DN 26.7% T D72, WA 1T T 2T
A FOBNTEMEY T, Si KEGEMORESNEE S 5
mELzEbEXOND, —FH, by 7B R
NABAE T ESNa T AL NEHWT, Z T A
KB ZERS 52 LN TED 19, 8 b Atz
IR Ry v 7 12eV D SnPb X027 A A4 hD
KEFEM, by 7 BMIZIZ 1.8V DX T 2 H A k
KBz 5 17, 4 4 — I F O TIEH D 2%
2% EWE L TVD O, EETITRMEY 2— L
LIRS T 298 N A TU %, Microquanta (%
277cm? O 7 B =F Y 2 — /L E2{ER L 17.25%,
B2 13703 cm? O 44 [ H L A VERLL 11.7%D3h%
ERELTBY, INONRI=FEVa—, HT7E
Va— VORENIRTH D, lem? DECERIFE 20%
EHRD EZDOEITRE VR, BFOYE—bLE D
HTEITED REMATH 20%IZTVE Y 2 — /L)
ERTE 5 B2 6N 9,

17

4. T) oA TIKBEMDOMAMEERLETES
MERAEEM

7V B TV K EMITRE AR~ v 2 2 CHE
HTEDMRTH DN, BFE. KIFEDHFET T,
B E OFBEDRTHEDNEZ VLTI E NI X
WD D, 2D ZAl72E L FEDN VA TH %,
TIARAF v IR ETT AN, AEHEETLET L
XU TIVKGEMAERITE 203, 74 L AITITK
OyEYE, BRSRERIED D I EERE N T T A L
APMELRY a AN FEHO—KERSTND, JU
PN TR - RSt 7 Vv a— - CKD St
JST BRREHYA ) N—3 = VA 1 75 I (S-
A7) TEIR S, U A BRSO o
b &R RGER S AT LOBREEIT>TWVW5D
(X14) 19,

X4 MFEEAREROBE

PRI T PR OO S FEZE MR 43 1L TSR, A
KBTS 7 ¥ a— [fERE L EE O
BAZEIE CKD BRASH2 HY L, 7 o kS
koW hob & HfER T B —3y hU—7
VAT LEEDT O OIMNLER E L ToOEZER
BRa1T> TN D, TONME 5 IR T, Jelmillc
KIEE, MER Y2V S TEDHUVAT LES
FEHPANMINTEY , ENUH DT A ZZHE
KGE# &5 ESNTE) &S 2 Rk E D
B LB AT LA bEIMEE I T D, H
1L1X 7 v 7 O IEHAN 2 IS LsE iR &Ky
R CE D708, IRE L AKFIZTHNT Y 2T
KIGEMTEH @O AMEME 2 2 N TERETE S,
Fio, HEHENLIZORCRE ST 256, Dian
RIEHE CRETE D, OIHBEE BH T L - Tapk
STERC LD ICHRIE, KA ATRETH S, O,
TR, @O LICIF R TRETX, i
REDY—TF— 2T VU IREHIZTES 9. ®
JEUER 33012 W e, BREB A SRENC T 2 M3



BRBEGITHRBETED, ©— HOBBEENRKE U,
REDORENRD D, DD, RXT A ~DORE,
EAA~ORE (Poo X —ELTF 7)) 20,
SRR~ DRRE , SENBREE I E R E 7 &R
VU arKIGEMCTRENELVNE ZAICHRE
MAMRETH D, KEFEMIEFERE LTHHIfFS N5,

5 MK E MO FEAERABR R 5

5. F&O

TV BT VK BRI F R CERC & 572
DAN—T IR EL, WET T AR AMEAH]
FESD, TV ZT7 )V KGR O R ThH a7 20 A
KB EEHLIE 20% %88 2 2 2 R OK e U CiE A
INTWD, TV Z TV KIGED R ST DI A
PEIIRE SR LKy Z BT vy N TN CEHHFE K
B B 2 ) Z L IC KO iFR TE D, MR, At
DMEM A TE KRB RO EBLZ AT, 7LF v 7L~
TAAANKB R (B 1R L) O3B 5 @ h=bE K
ERE LML ETHD,

&30k

1 KEtss s E R,
http://www.nedo.go.jp/content/100866077.pdf

2) BRELT VX —BURNIJERTE #,
https://www.isep.or.jp/archives/library/10930.

3) https://www.solar-partners.jp/pv-eco-informa
tions-66815.html.

4) KBt Er— R~y 7 (PV2030+) | BEZERR
http://www.nedo.go.jp/content/100080327.pdf

5) mPERE « ESEEMERBLRE O E 2 A MK
BABH¥E  http//www.nedo.go.jp/activities/
ZZJP_100101.html.

6) Green M. A., Emery K., Hishikawa Y., Warta

7 ¥ a—Hi#—tsukuru No.26 (2018)

W., Dunlop E. D., Levi H. D.,Hohl-Ebinger J.,
Ho-Baillie W.H.A., Prog. Photovolt: Res. Appl.
2018, https://doi.org/10.1002/pip.3040
7) Manser, Joseph S. and Christians, Jeffrey A.
Prashant V,
Optoelectronic Properties of Metal Halide
Perovskites". Chemical Reviews. 116 (21):
12956-13008, 2016.

and Kamat, "Intriguing

8) Hayase, S., Research following Pb perovskite
solar cells, Electrochemistry, 85, p.222-225,
2017.

9) Ogomi, Y., Morita, A., Tsukamoto, S., Saitho,

N., Shen, Q., Toyoda, T,
Yoshino, K., Pandey, S. S., Ma, T., Hayase, S.
CH3NH3SnxPb(1-x)I, perovskite solar cells
covering up to 1060 nm, Journal of Physical
Chemistry Letters, 2014, 5, 1004-1011 F£ 7213,
FOE . JRAMEELC OB AR A FRRIC—
T NN T ANA NKGE, S
2014, 83, 660.

10) Kapil, G., Ripolles, T.S., Hamada, K., Ogomi,
Y., Bessho, T., Kinoshita, T., Chantana, J.,
Yoshino, K., Shen, Q., Toyoda, T., Minemoto,
T., Murakami, T.N., Segawa, H., Hayase,
Highly Efficient 17.6% Tin-Lead Mixed
Perovskite Solar Cells Realized through
Spike Structure, Nano Letters, 2018, 18,
3600-3607.

11) Wanliang Tan, Andrea R. Bowring, Andrew C.
Meng, Michael D. McGehee, and Paul C.
MeclIntyre, Thermal Stability of Mixed Cation
Metal Halide Perovskites in Air, ACS Appl.
Mater. Interfaces, 2018, 10, 5485-5491.

12) Tsai, H., Nie W., Blancon C-C., Stoumpos C.
C., Asadpour R., Harutyunyan B., Neukirch J.
A., Verduzco R., Crochet J. J., Tretiak S.,
Pedesseau L., Even J., Alam A. M., Gupta G.,
Lou dJ., Ajayan M. P, Bedzyk J. M,
KanatzidisG. M, Mohite D. A.,

High-efficiency two-dimensional

T., Fujikawa,

Ruddlesden—Popper perovskite solar cells,

18



19

Nature, 2016, 536 312

13) Weijun Ke, Constantinos C. Stoumpos,
Mercouri G. Kanatzidis, “ Unleaded ”
Perovskites: Status Quo and Future

Prospects of Tin - Based Perovskite Solar
Cells”, Adv. Mater.,
https://doi.org/10.1002/adma.201803230,
2018.

14) Tto, N., Kamarudin, M.A., Hirotani, D.,
Zhang, Y., Shen, Q., Ogomi, Y., Iikubo, S.,
Minemoto, T., Yoshino, K., Hayase, S., Mixed
Sn-Ge Perovskite for Enhanced Perovskite
Solar Cell Performance in Air, Journal of
Physical Chemistry Letters, 9, p.1682-1688,
2018.

15) https://www.oxfordpv.com/news/oxford-pv-set
s-world-record-perovskite-solar-cell

16) Zhao, Dewei, Yu, Yue, Wang, Changlei, Liao,
Weiqgiang, Shrestha, Niraj, Grice Corey R.,
Cimaroli, Alexander J., Guan, Lei, Ellingson,
Randy J., (2017).

tin—lead iodide perovskite absorbers with

"Low-bandgap mixed

long carrier lifetimes

for all-perovskite
tandem solar cells". Nature Energy. 2017, 2,
17018.

17) Rajagopal A., Yang Z., Jo S. B., Braly 1. L.,
Liang P.-W., Hillhouse H. W., Jen A. K. Y,
Highly  Efficient
Tandem Solar Cells Reaching 80% of the

Perovskite—Perovskite

Theoretical Limit in Photovoltage, Advanced
Matererials, 2017, 29, 1702140.

18) FfE 6| se4Eh kR P R B e SR BOR
oo VERL L KR, Bl aE5 OHM, 2014
01 H pb4-56.

19) 2 IR 55 2657 %5

W

&

http://www.maff.go.jp/j/press/nousin/noukei/p
df/130401-01.pdf

20) http://www.meti.go.jp/committee/materials2/
downloadfiles/g91224b08;j.pdf.



7 22— —tsukuru No.26 (2018)

wims FAIS OAEMR EZEE L-HPHiEE & IoT EALEBIZOWT

About FAIS's New Mid-term Plan and IoT Introduction Support

mnm a 1‘3‘% 1
2 X LRSS
— =
_\ -
- o .
INTS AR N INTS AR N
AL TN B ZE 2 AT HE A AL TN B S 2 AT HE A
PESEHS T o — PESEEHE G L 4 —
LS WEHFE X —F PESFEEE I R
FE HAa

Yuji Ushijima Tadashi Shiraishi

¥/

m

INFRMIEN

INTCIE TN

IAMPEL IR LU R S et

PEF T L 5 — PESE S e 5 —
PESE S P
s B K R

Satoshi Yoshitake Yasuhiro Morinaga

1. [ZL®HIC

1.1 e ERFMHEEREIC DT

LT T DO FNERE AR T & D AR EIEN - AETUN
PESEFANHEMERERE (LAT TFAIS) &\9H) 1%, 2001
FEOILTUMNFIATEAS T CERRE O V& D) DBRRR
PR TRRYL S AL, Bk, 17 EMIChIz Y | ESF
HEEDOa—F ¢ x— MT X DR b FEl
SO, TN DAIZE - RE SRS,
JUINHBIRIZ 35 1) 2 PESESCERREBI & L CIEB L. AT
DEEDORIIZE Y A TE T,

1.2 RERHE

BT OESREESREAD & BAREE LTI,
7T ARENREE  EALEOABRAEED 155
Mz, EAEE A~ INE L T\ D, ), H/h
T, AR ANTFARZICHEHTD L TEY . AR
X H L O, AR BT 7 BGE T
Fpole R LORBUCH D, UL, dEuimicsn
THREETH 5,

Iz T AERMEAED D [N E B - Ok -
L Z L AIARANE) Tk, Aflickn T, @)
RE M O'HARENEEN D LTV D Z &k, Al
WAL TWDZEIZERLTND, 0 LT, B
BE—KLiaoT, BT A—AAIUNIC L D%

725 OB AVEDEFAZITH 2 & T, tha@igs
TR LS, AR DAY — REfED 5 2
LITHRR L TV & RIS o TR 1B A AR LN
EREFFL TN Z EE LTS,

1.3 FAIS Oxtis (FHEAFTEOKREAN)

Z 9 L7=H, 2018 4 4 A, FAIS I%, HiD1TMEL
KEOHFEFIZLY, WL TOAEEERTH Y |
T &L CHERBIEEED LT ZIT ) ARME Ik
NIl 2=~ AT 4 TREE 2 — (LT
THMC) &v9) E#a Lz,

ZOMAEIE, bOOS VAR LIZELUTEE - &
¥ KEDHAET D —RE TR LT FAIS & 1F
WISy B CHEAEZ RS HMC O E N0
HEMAETDZHOT, 2LV, %0 T (£
DA B —=Fy ) OFFE T KD EEMER RIZ
[T 7o S BAEEN AN IRAL - SEFE Sh, KRR HEDAERE
PEf Blcw 535 2 Lt SRS,

A RIE D 7= P HAEHEIE, FAIS O Z v E TOIE
B2 DORR ., BUF O SRREE 5 K O LU T 23
BT 588, £72. HMC & OHAIC L 28772
FAIS OffEZ % 2. 2018 4EELIFED 5 4E[IC
FAIS BED I _REFERCHEEZEDDHHDOTH
Do

20



21

2. BihEEEORA >k
A El OB P E C FAIS 2 BIE 4 /& ey
gL, ROEBYTHD,

Hi7eb D5y (2 h5< V) #@EL
” Society 5.0 with Human”® 5251

ZOEY a VGADTEENEKRO L SR b DT
Hb,

JeTu s, B RS 1901 IR E)
ZHEO TR, —BLTIH D25 D 2RI L,
EapEEL L TREBLTE,

ZO 0350 B, EREOD TRt Re L
R L 72978 ) RS0, Zinfib &4 EL KD 5
HEF O =— X D2k, AN LTHEE)S IoT(E /
DA B —Fy RO LW o o B TR OB
7R SIS L, Ak b AL U His oD S pE 2
ELTERE LT A7-0121F, ZivE Tilkle L T
b} g o3 0 | ZFFHICED TV
SRERHDHEZZTND,

IR, i b D3] ThD,

S HIZ, ZOFEBITIL, BITEET A ZEHTO
BRIEEEANT D E NS & TEHATST, Zad
DOWES - TTRARD 28 LWMIEEZ A HF
(BET D) EWVWIHBANARAIRTELEEZEZTND
(2 h3< 1),

Bl ZIEX, BEHEILZ, BHIZWSOTHEZTHE
B AflEERAE L. 70, EinT oKL S &4
L TWD R, ZOMEIFTAET 22 & TEILT
Wiz, L LA, BIZRO N TWADOIE ki
RBEHTFEL L TOY—E R ThbHE LT, Hx
FIAEETICEDY =2, HoWEEE (=7 v
7)) BRDODDHEOBEETNTTETCNS, £, [
CAS— K742 ThHoTh, EOXHIRT TV
—Yay (T77V) #F¥yru—KLT, k)
Y= AEFMAT 2 FRAFICL > TREL
RIpoTEY, BH—DH0-5< D NIEFIZHE LK
RIZASTWD, Z9 L, Ha, Eioflx AT
L BT B HED=— % WH A HT-F Tk
HEY . BHDHVIIEIRY LT, Hi el ERE L
TW ZEREHD DSV | [T ER>T

WD LR L TV D,

ZDiH, ZObDOSL Y OEE LANEDAE
(2 b5< D) BB Z U3 e
ARNANM B, B & a0 FE e &4 U JE8
DHEETHDHEZEZTWD,

T, BUFORET L b 0B Tth b
[Society 5.0) D&EX G EFFETHDH, Thbb,
AT IoT, =R v b7 & & @I 5 2 &
IZE T AA=F y L R CasII R E L7 ICT
(B EHEA) 2B E T I DIz o7 T
LT HAOKRBEEIVIRERLOICTH I L
ZHETHDOTH S,

L L7Zenit, FAIS & LT, B HTES %2
#E | Society 5.0 Z EBLT 5 721F TS H OET~
SHEOZRL LTEIARTRIEEEZ TN D, Tb
B I D OFEMBENCBWTEE 2 mUL, ICT 2
IZE 2 —vRomEMIZE 5T, 22> TARIF
TOXZAEVWRAEHEE RS> TLE L TWDHHRAE
gEL T, Hiff - fHBEL L HiT, mWEaEE Lo
72 TAJ (Human) Mt FLt7ebZ ETHD
LEZTWD, ZD XD e Nx BHEEHITEINTD
RS- BT Bz b 03 < 0 0 LUWMIE AN
EEED TN ZEDTED, £O L) Inthas - #lt
A DSL ST REFLEZ, 20X o RN
FHTE L% EPAHEEE LTW5 Society 5.0
2Nz T, AT, ‘Society 5.0 with Human’

& FAIS TIIRBIL . Z0OFEBLZBHETHOTH D,

B WIEHEIE, FAIS 23 Z OFFH 238 U TRk
WCHfRET TeEvay) &, 20OV a VOFEBLOT-
OICKBEE SNDHROETHD T via ],
ShIZEDI v va vz BS54 MM T
RS AVTWN D23, AR T, B 15 o fe B A e
RTHY | HRAY I PEREAEHOEIN O T8 ) AR 2 D
WS A E 2, BB TR LERH D [
N~ ToT HAIZ[AT 72 KB ) 12OV CRER
T

2pFs . FPHIRHE O 2SOV TE, LLF @ URL
BRI,

https://www.ksrp.or.jp/fais/news/archives/2018/
08-003948.html



3. MALED loT BEAICHIT-ZEXDHBN
3.1 ZXEFRDO2KE
FAIS O 3425 o268 % TR R,

@
WiliE><B 2 A

EF{2KB
<EDUFxATOEX>

AAL—LavEk
QCOMFAHE L

<FAISHESE >
DEmEERLE

<EUHRAETIL>

BT A O 12
Fit-fiREE R O8IH

<FAISHEHE >

A=l
[ o7 ]
CHBDRASIE
[y
i 13
# @ leTFarssF
@RRAILHREME MR
RS @ oTHMR
BFox—iav%ii EEE
(BRSHRS)

IoT ®EMIX, KRELIF220H5 LA TEY,
12 T LWMilifEZ 2< 528, 69 12 T 1
FL<DLBHZ &) ThD, AIEOHIE LTI, GE
DYz NZUTV VDA TF AT —EARE
AL THY | BE TITIFEEEET (BR) 2R E epldik
EEFT LTS, TNENDOHBO FIZFEHM LT
WHIRZ R L TWD 2N, 2 CIEME O &
D TEFL 2L D) HRIZOWTRIT 2 LIz,

3.2 ARy k- loT-Al &% FRALI-EEMEE
A=)

AR A DR RE BT 59, TTREETIE
ANFREDRBEDFBL 70> T D, 29 LR
DO, aRy MR ToT, Al 72 EFrHAiT o1& H 28D |
fEE— A% oEEEO N LR EEREO
HEEIZ SR D 2 L IXBBTH D,

FAIS Ti%, 2013410 AlC IPEEMA Ry N E
AZEE & —] 2B L, vRy MEOEHZE
W HFEZFEMT H L & IS FR 200 BIFRE D
WEFRICT KA A S5 a Ry ME AR
il 5 A U 7o UM E O A BEME T BIZED F A
T&T,

29 LB AZE L TOmolz Z & X, ¥D
BEERITE W T, 4N O AR RSN
TG DR T & DARFEEND 22 BTz 2254
BENEALTHRNEWNH Z L TH T,

2015 FATo7eT7 v — Mok, adR v b
MAEZZEZ TWALEETTNEEXD 181ZEHD

7 ¥ a—Hi#—tsukuru No.26 (2018)

0, i L L TOEAROMHE AR RE W, OF
FRZIERARE, @uRy b2 ED L H I~ T
bbbz, @rARy FEEALTHER D
FEERWZRN, @r Ry MEAZOWTHKRTE D
FHFDNIRN T ERZER S TN D,

Z D=8, FAIS Tik, 2017 4EE O RFEREA
D [ 2=—=F b VISEKFRE] ZTEH L. T
KoL), Ry R loT £0EHE 2 —T 4 %
— hN T2 AMEBEREZ B E T HEEEER (A7 —
V) FELBIGIREFEL F L T\ 5,

g

Oftw b« 2= = o __".
Ry b 0THED AT LS VT T =8 —RERE =1~

REE | |Igemaeac
UES ™ z-ﬂndL

B
l\

e Lm
LIC ]
P MM-“EJ =Di/

. b 4
[ e xaas-aan
mexzEnr W (| W27 g ; ﬁ’i
£%0B. ZAILU=7 ERUERLLELEOS YRR )

2017 FFEED A 7 — V2 i B AT, 19 5 JHE Tk
B304 EMADHEBTHY . THEHRE YR
ETIVOREITIEN o To) EDaRry FEW-
72 e & AEEMER RIS 7o IMEZED F D
—WE e LD LEEZTND,

2018 LG, Gl & E H/MEEOEEMER A
Moo DA 7 =% L T\, FERHI
2018 4= 8 H 10 H 5/ 6 7> H T 20 [EIFRAE, *t
SEITT/IMEEORER - FHE - Bl — X —,
flEEsE D OB AMS% L LT,

YV F 2T MIKEORO EBY | AEMER Eo
728 D H:AER ToT #, v 78 M THERL L TV 5,
Bz, F/MEENRBRTOFRREA A—VTED L
I IR FH DfEE=e, EFED IoT vV —1 LRy bE
BEAIEH L7388 2w And Z & T, WHER R %
mHDHEHTRLE,

Lt A7 —NOEEIZHOET, OF /M~
OFMFIRIE. @EEMER X BEEF O, ©
Sler & OEERR L, 72 SICH D fie Z L ICLTE
v AETUNTRRAL LN P T & b A X 0 72
2B HU/NMEZEDOAFEM R EOEBLIZEH TWE -
[N

22



H30 Ofiyh-1Io0T-A ISESHAULEEERLY-L NF50

No. 50 4] HNE
1 Ofiyheld. LEZSBEECBIZEEBLORDNEETHS
= |[— ©A108(=®)
=| 2 DRy k- o TSEEROEN
R 3| sAEM0 | REBBOBFAMERSE
8B228(X) |~EBERHTHEENETHEEEEELILS 1 ~
1 of sB(X) B0 T DIoTHREZEHTI -
i 2| emieB(X |TESHAEFIUBRT-H3ayT
T|3 oR288(2) |BEHHSBEZTIDTAIBRAN-MOTMARESF -
L 108 48(Xk) .
4 108 s8(2) 1RALTTTE3loT (Raspberry PiTiE®3I0T)
10A118(*)
1| 118208(%) |EEFA0vHESREE
118308(2)
108258(#)
2| 128 e8(X) [/GLILHORY N EEEE
: 128 78(2)
b 118 18(F)
Y 3| 128138(F) |E¥aUCREE
k 128148(2)
= 118 88(X) .
4 BE0fyMARERE
128208(%)
B1s8(%
5 [ 2B | s aa s mem
18108(X)
B
6 [ EEER | ek oTEmGGEE
18178(X)

3.3 BIFORZBILDXIEZEH

IoT fkiZk > T [ EFL< 2L %) 2D LG5,
EIONIRT v T EFEOONLNTH A I h, Fox
I ETEBSORZ DMEEATO ORI NEBZT
W5, BUGOFEEDRZ HGIC L - THEET & 2
&R A RIS L, UK xR AR U
O, XV EERTE (I, R, B8k ~&
AT T T v T LT RETHA I, EFE, TR
DAEFEMER ERA 7 — V2 G E~DT v — MER
1o b, A HICKT 5 =— AN @ & aMal x
Do

3.3.1 w—LFvy rDiRH

MR EA Y — 11 T TTE % 10T Tl
TNEEL LR LY — Xy hERAT —)L
SMERICED TREEL TS, 20y —1LF v b
IZiE, IoT 7'a b & A 7B i 72 (K Afi% PC C
bHDHT A=V —,31 (5,000 HFEE) &, KMk
DI A7 (1,000 MFRE) ., & HIHiN{EFE & HFE
R LY 7 b7 Y —=VOTF VXN A—HER
WY AT ARQT Fu S A= E R AT DG
ENd,

& biatw - @7 - Chvermm -

S T bdeter- 0% =

IoT THEIE LW & [ LR (%)

THNO R Z 510 (EEE, B -
PEE, Bt OIRTEZ: &) . B+ o 37.6
DO R 250 (RS, PEREZ:

&)

EWs - T — X WBOBNFEIL 20.8
B E TR 2 ORI 12.7
Bflh o B O RS — B R 12.1
Z DOAth 16.8

23

Zy NU— 7 RSO THBRMIZHT L, 260
VLT A —F EGERER ATV, 1 LT TRkl
F—ERENTEXLZLEEBRLTHED I,

3.3.2 loT 7R h4 A4 TOBHKZIE

AFEMER A7 — VB LT A OIS,
2 N AT ORFEIEEZFGE L T D, < OHUN
®FEIT IoT 2D X HITEH LTIV rbab ik
W, 22T, FPAEEMNR BB R B 8 ERK
=X e T VT HENBIBD T
%, ToT {ERAMNRE o 1B OIEARN 2RO AT v
71 3OIoT EAD B &xt5 L 70 2 TR OBl
Of¥EDF—~r BUHUEK D IoT HEADOHEE
FH) ~OIoTHE, @FEL LTI ARY —/3A %ff
ST =BG R O 2 56D v AT KFEEE, @
ARRE L HEETH D,

Flo, AR A TRk AT L Y MBS
UTC, EHEOMETHZZ 572V —/L%& FAIS &4
ENERTHET D Z E BT,




3.3.3 loT EMRDIREXIE

AEREPER B R 7 — ViR B OTT, R TS50
ApEME BICED X 512 ToT ZiEH L7256 X,
EDOLIICVATLAEBELLLDL LW EMaEC
RS CTEHAM % ToT HMFE L LTHEL, [oT
7a b2 A TR L TH 5 5, ToT &M
FITFAISHNDOA N —b B END, HFARIREX
TIXIoT 7o b2 A TRFIZR ST KD 7 =X
MG CTEN - BET O AT LOHEEICH LT
HIT> TV 5,

3.3.4 XIEZEHIOMBEN
(GZEe )|
() Fs—1 > b TAERT
(AT &
HEHE A —H— [T 7L IO AEEICED
B TR TR AEEEDIEENT U ARBETH

ST BEED NITATN D32 TR 2 D &

FEAL v TNE I A TEEE DO Z1T-
Tz, IoT Z#EAT 2 Z LIk 0 EB 2 X M|
WOz AT,

[ToT v 27 1A% 5E]

{I:R.uuhmryi' ke |

| DERETEWDBE |

HEEFIROEEE TES R —L T AN
—/3A THMNT— (ZfiZz PC) ([ZABEIEET
LT, TRNEROEERR S v 7 B30 5 FHEFTO
KT 4 AT VA TYTNH A LR, FEUERER &
I LTANEEF DIEENT o ABE D L O IdGE
EAToTc, FTMENEXTZRFOT 7 —LHAR#
Ve A VIR L, BIETRON A TWHEIRIE D
D IoT DY AT LA TEHTEH LI LT,

FAIS 73 HEfHSERIE &4 U CIT - 72 B R 70 3048
1L, 24 DOBUGHYSF I LT, FAXRNY — A%
HITEREE, B —# Y 7 NBRIRE, T —#

7 22— —tsukuru No.26 (2018)

N AP —N—{HERE, T4 AT VLA ~DT T 7
KRV 7 MHBIBETH D, V7 MIT AT —3
AL D ToT FEZLICHE C, ¥V 7 FBAFEE T2< T
& L3 4LIXBA%E FTEE7e Node-Red Z M L
TWb, RVAT AFIETEENER X7 —LOh
VX aT AOEEREICHY , AT —NL5 %%ﬂx
LA —=XIZHALV AT AEEZEDLT VL D I
TW5,

KUAT LETHTRT LI, v ARy MRS
TRECHE R TREA~DIERZED T D,

Fyradi-FiE (SHRMN)

[lR]

PeRe2=1-568 2474 =5.567 5642

wze O wesz Owm O

24



25

SGERTE 8 4 DVEERFR NN T X T T2 5 T2D 3,
WERIIH > TNDZEEZRLTWD, TORER,
BHAY v 7 PR, TRTEMETHIZ L, &
TICWTHIERE 2R T 5 L0170 1FE
NT o AYGEANEEY — N2 A LOWE, I HICE
B2Ey 7 OERTEEREHIST 22 L3 T
&7z, TIoT BAIZ o T2 BERHIL, %9 IT R4
—TCHEL - 728D 1/10 Th o 7=,

F 7 AEFEMER A 7 — L O ToT PR IRE
EAE LT BGUENTE D IoT AM 24 % B
THZENTELMRBIFFICIREN, HOLREH
ISR Z A TR EARE TE 2 HMAEIIR D
ZEERWIFRF LTV,

4. £&OD

WEA . AEREMER ER ToT IS LTI, AT 4 T
JBRETREAICEY BiFohTiy, BT HMN
B ERL CEEBEZORELDLRNLTED
nosEEbhs, L LERICITEIEDZL L
DONEL LB RNENI F—ZA 2N EH Th
%o AFETlX, FAIS OAEEM M E&E L
FHEOBEEE & | Z DOHTHREZ ToT HARIZ DWW T
LB ZIToTo, ANED, BREOERRDS
DIEFZ & > THEF L RNEENTH D, £o, R
LRSS O ZE A b, BIERKRIC FAIS
WA bEE LCHEFIZER S,



7 O—HER—tsukuru No.26(2018)

B OfitT @ X
BEEA CPC 1 — )L D% & Bk

Development and Current Situation of CPC Roll for Hot Rolling
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Synopsis:

The development and widespread of high-speed tool steel (generally called as HSS) type rolls has been one of the
important innovations not only in the field of rolling mill roll but also in the steel rolling field. This roll was developed
by two seed techniques with the new HSS material and the CPC process (Continuous pouring Process for Cladding),
and the roll was referred to as CPC roll. The CPC process has been developed by FUJICO CO., LTD originally as manu-
facturing method of composite material, which is an ideal process capable of freely manufacturing highly perfor-
mance materials and adopting a strong and tough core material. CPC rolls display the excellent performances on
wear resistance and surface texture mainly on hot rolling, and they are widely applied currently. As a result, the
quality of the rolled product was improved and the constraints caused by the rolling mill roll were remarkably
eliminated, and the CPC roll contributed to the progress of the rolling technology. In addition, we developed a new
technology to re-birth the used CPC roll through cooperation with welding. As a result, we achieved high perfor-
mance rolls at economical cost. This new roll is an ECO type roll, establishing a complete recycling system for rolls,
reducing CO2 emissions by 55% and they are responding to social demands.
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Fig.1 Transitions of work rolls for hot strip mill finishing train.
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Fig.2 Nlustration of CPC process.

Fig.3 Sectional macrostructure of roll manufactured by CPC process ,
(a)Cross section, (b)Longitudinal section.
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Fig.4 Typical microstructure of high speed steel tool type shell
material manufactured by CPC process .
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Fig.5 Application of high speed steel rolls in typical rolling mills.

Table 1 Chemical compositions, metallurgical features and hardness of main type rolls.

Chemical composition (mass %)

Microstructure

Roll material c I niler Mol v I w ! oters Graphmtﬁfrbide- ”a{ﬂ’g‘i”
Cm"ea_caSt _im?cu 35| NA | NA | NA | NA | NA | NA Fine pearite, Batnite 60-85
castiron (C) | 35| 5| S2| S1|[NA| NA| Na = ganite 7585
Adamite (AD) Do S1[S2 S0 NA | NA| NA NF?Rg'pegr?istg' 3055
?;ﬂ?}f;‘,:omi(lﬁ?cﬂ 30| 2| 20| a| 53 NA|ONA | o manensite 70-80
e S AN IR -

Mote) Hardness of typical carbides; FesC:HV840-1,340, (Cr,Fe);Cs:HV1,600-2,410, VC:21,00-2,800, (Fe,Mo)sC:HV1,820-1,950.
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Fig.7 Wear of rolls during finish rolling in hot strip mill.
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Fig.8 Comparison of surface appearance of rolls used in hot strip
finishing mill, conventional roll: high-chromium cast iron (early
stand) and indefinite chilled cast iron (later stand).
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Fig.9 Change of roll performance for CPC rolls in typical rolling mills.
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Fig.11 Overviews of re-birth operation in journal of CPC roll.
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B3 : CPC casting, N:HT&Machining,
- []:Core material, :Overlay weld
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Fig.12 Reduction of CO2 emission with re-birth of CPC roll
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Fig.13 Fracture crack propagation property of new developed
high-speed steel type roll for AK;, developed(BM):
1.7C-6V-3Cr-2Mo-1W-3Co  alloy inoculated with Ti,
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Fig.14 Comparison of surface appearance of CPC rolls used in bar mill
4th V stand.
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Fig. 15 Benefits obtained by introduction of CPC rolls with re-birth
into rolling mill.
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Influence of Agitating Method for Raw Material on Sintered Structure of SiC Ceramics
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Synopsis:

The purpose of this study is to promote providing with new application of SiC ceramics for diverse
industrial plants. Therefore, we have been developing the fabrication method of SiC ceramics by
two-step reaction sintering. The developing sintering method offers the advantage of being higher
near-net shaping manufacturing and higher machinability than conventional method. It is necessary to
uniformly disperse raw materials because of fine powders. Improvement of the agitation method for
uniformly dispersing powders is an important task in this sintering method, since deviation of the compo-
nent and the structure greatly affects the performance of SiC ceramics product. In this study, the
sintered SiC was fabricated by applying four kinds of agitation methods, and the porosity and the
micro-structure were investigated by using laser optical microscope. As a result, the optimization
condition was found for solving deviation of materials and reducing porosity of 1% or below.
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Table 1 Experimental conditions for agitation method of raw materials

No. System Apparatus description Condition
Rotation-falling Agitation for Powder Zirconia ball Pre-addition Agitation
welding material quantity quantity ratio of resin time
(2 © (hour)
1 300 0.03 24
2 300 1 n
3 120 4 n
4 60 8 I
5 100 5 v n
6 I " v 48
7 " " v 168
Rotation-mashing Auto-mashing Powder Spatula Maintenance Agitation
with mortar quantity time
(2) (per hour) (hour)
8 150 Default - 3
9 " I - 9
10 /] N - 24
11 n Improved 3 24
Rotation-crashing Planet ball mill Powder Ball size Rotation Agitation
quantity speed time
(&) (mm) (rpm) (min)
12 10 10 200 5
13 U n N 10
14 n n n 20
15 20 n n 10
Granulation Slurry stirring Powder Shurry Agitator Agitation
and spray dryer quantity solution time
(©®
16 500 Water Propeller 10 min
17 2000 n Zirconia ball 2 days
18 n I n 1 week

Fig.3 Rotation-mashing agitation system

Fig. 4 Adhesion of powders to inner wall of the mortar
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Fig. 7 Granulated powder

2.2 FHEAE

OYERIEORHMN & LT, RSB R OMERIZ OV THR
DIEEZRET 2 RN RHE CH -7, Fi=, 7k
& LT C DOBIHmNEEN TS0, JEFIAMEED
BIELCIRIRBE ORI ORISR CH - T, £
DIz, BB X D55 ORI TR EBERE £ T1T 9
BN o7, e L7z a BT O L—Y — 2

36



BTV, SO N5 EE A CREAEIG Ofiftr
EiToTo, BbcEEEZ RO 2 ik L TZORMIHE
AT ATk, %ﬂ@ﬁﬁ%iwﬁcﬁ%ﬁ
T OTHEFED 38 Qg A BT Uiz, EifgALeric
%M%M®ﬁﬁ%§mbtom%4iﬂﬂ@ﬁ%®@
s MARDIR Y 13X SiC ki1 & Filids L O LDy
A OFREE > & LU=,

icraphemog aph

THnari=as an imaze 1

Tinar Farion mage 04

it W ToaRis

Ty Sialley poe
Sleek: pare
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agitation of raw material powders
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agitation of raw material powders

Fig. 12 Infiltrated specimen using granulated powders
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Synopsis:

FUIJICO has developed various photocatalyst (TiO2) products, such as antibacterial tile and
air purifier, since we had established the deposition technology of photocatalyst by a
high-speed flame spraying method. The TiO; coatings by thermal spraying showed organic
material decomposition and sterilization effect. Therefore, it can be expected to be applied to
the development of the new photocatalyst related product. In order to develop the product, it
is important to know the performance under conditions close to the real environment at least,
and estimate the more effective product structure. Therefore, it is necessary to evaluate effects
by irradiance and flow rate.

In this paper, we report the different effects of irradiance and flow rate on gas

decomposition using acetaldehyde and toluene. In addition, we report the effect of
performance on composite gas.
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Fig.1 Ilustration showing experimental setup for photocatalytic
decomposition of acetaldehyde using a flow type reactor.
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Fig2 Measurement example of acetaldehyde concentration and
carbon dioxide concentration in test operation.

2.4 EEBRE

2.4.1 BEZIt

FABRLEE DOWi 8% 20 L/min & L7, B TEICTOM
BRREEDS 2, 7. 39mW/m? & 725 K HICERE L., &M
FECTORRENIEREZ LEGEE L7,

2.4.2 et
HER AT COMRNBE L TmWm? & L, EIXT7 &
K7V B RH20, 40, 60 L/min, ~/L 78 1, 20,



60 L/min & 722 K OIZRE L. K E CORRENEREL
PEBGEREAR L7,

2 4 3 /J:bl:ljjx

T RTATE RE LU ZRA S, 4 10 ppm
H AR\ L U=, EEIE 20 Limin, 3B CTO
B 7 mW/m? & U7z, 2 OFRFOBREMERER AT
A TORIGA: & At L=,

3. MBREBE
3 HBEXE

7t F 7T e FOBREMREHlRRER ORI R & LT,

7t%7w$zF%ﬁ¢kio FefbiRFBA LR %
Table 1 (2, H O H AR MERNZ Fig3 IZZNEIUR
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Table 1 Degradation of acetaldehyde and production of
carbon dioxide by irradiance
Irradiance R, Rc
(mW/cn?) (%) (%)
2 40 13
7 60 31
39 60 52
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Fig.3 Component composition at reactor outlet of acetaldehyde test
by irradiance.
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Table 2 Degradation of toluene and production of carbon

dioxide by irradiance
Irradiance Ry Rc
(mW/cn) (%) (%)
-6 2
8 0
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Fig.4 Component composition at reactor outlet of toluene test by
irradiance.
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Table 3 Degradation of acetaldehyde and production of
carbon dioxide by flow volume
Flow volume R, Rc
(I/min) (%) (%)
20 60 31
40 20 7
60 20 8
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Fig.5 Component composition at reactor outlet of acetaldehyde test

by flow volume.
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Table 4 Degradation of toluene and production of carbon
dioxide by flow volume
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Fig. 6 Component composition at reactor outlet of toluene test by
flow volume.
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Table 5 Component composition of gas at reactor outlet of by
testing acetaldehyde and toluene

Test gas type Total hydrocarbon concentration (ppmC)
Acetaldehyde | Toluene | Carbon dioxide | Intermediate product
Acetaldehyde 8 = 6 6
Toluene - 65 0 6
Acetaldehyde 17 6 3 7
+Toluene
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Acetic Acid Decomposition Behaviors of Active Intermediates Produced by TiO, Photocatalyst
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Synopsis:

Acetic acid decomposition performance comparative experiment in water environment
is conducted with ozone water and active intermediates(OH radical et al.) generated by TiO»
photocatalyst. Acetic acid concentration over time is measured by gas chromatograph
(GC). The date of relationship between time and acetic  acid residual rate is obtained. Active
intermediates such as OH radical et al. generated by TiO, photocatalyst is expected to be
applied to oxidative decomposition treatment of organic compounds. As a kind of difficult
oxidative decomposition organic compound by ozone water with conventional method, acetic
acid could be treated through oxidative decomposition by OH radical.
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25-8UV-LAMP) 8A LS4 7 T3 /\—% 5% [E ST
W5, UVT I3RS ER 2 U7, BERAKIR
TR O HERRIE FERETHIX50~150ppm., AABRIE I TRI1SLIC 72
%o WHRRKIIRITHE S » 7 DB ERR > TN &> TR
GlEd, AV RFAIE~NEASND, A HE
FEMRE ST KIRIRITOH T ¥ VEIGEZ v 7 D
T, UV E MR X - COHT VA VS
AR ERC S, BEROBAL 2 RZAT O,

)
5 z
OH Radical
Power .
Reaction Tank
Supply

© ®
Ozone Water Reaction
Generator Solution
Tank
@ ®
Air Solution
Pump Pump
Fig.l Construction of experimental device system
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Fig2 Construction of OH radical reaction tank

2. 28 A%E

AT OB R, @4 Kk, OIEMHLH A
(OH TV HhN) D= TiTo T2, BAMOFE IR
TEDWNE % Table 1 (27, Yo 7 VR O FEIfRE I
Lhr, FABREFRIE-1he~7hr TY > 7 UAEERIE 21T - 7=,
-lhr 725 Ohr & ClIGBRA I~ DN LR OY BN 51T
W PIERE DL E A T o T2, K5AHEE % ON I
L7cWEi% Ohr &35, HHEORREREZ Lo SFEEE
ZRET D720, BIRBEE & A L KIT L Do fiabi

FFOFBRERERENT 4 B, OH 7 ¥ W /VEEM LT
MAIC X 253t o BR S m 1 X 5 BT T -
77

AFRER T OFIERE OFENT L - T, IWIEDIRE 5
TLHENH Y, BEBRSMOUERRE LT, HEa
Y ha— LU RT A (WEER) EER L, BT o
X 7 N OVRSIRIRE R C#FHIL 30=5C L LT,

Tablel Experimental condition setting
. Natural Ozone Active
Device . . .
attenuation water intermediates
O ti
zone water OFF ON ON
generator
uv
powet OFF OFF ON
supply
TiO
2 ON ON ON
photocatalyst
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Table2 Conditions of gas chromatography analysis

Devi
eviee Shimadzu GC2014
specification
Detector FID
Col FFAP+H3PO4 0.3+0.3%
mn
o Graphite Carbon 60/80
Column temperature 80°C=20"C/min

condition setting =240°C,10min

Sample injection

Tl
volume
Acetic aci
« .1c ac.ld 4.26min
retention time
Carrier gas Helium gas (He)
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Fig4 CxH0: Molecular Formula®
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Controlled Deposition Conditions
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Synopsis:

We aimed to improve the performance of the element fabricated on alumina substrate in
oxide thermoelectric conversion element fabrication using thermal spraying method which is
surface coating technology. By optimizing thermal spraying conditions, we succeeded in
improving device performance and increasing the power generation by about 94 times. In
addition, we investigated the correlation between thermal spraying conditions and power
generation performance of thermal spray coating, and found the direction of performance
improvement.

Using phase analysis by EBSD, it was confirmed that the alumina substrate reacted with
the zinc oxide of the element. By changing the substrate to zirconia, no reaction between the
substrate and the element was observed, and the possibility of further improvement in
performance was found out.
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