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Materials Characteristics of Coiler Roll for Hot Strip Mill
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Synopsis:

To improve the coiler roll for hot strip mill, we has carried out the material development by
hardfacing and CPC production technique. In this paper, the development content and the
recent using results of coiler roll were introduced. And the evaluation method for the material
development was reported. The layer of CPC was composed of one-layer, and effective for
manufacturing of the thick layer in comparison with hardfacing. Therefore, CPC production
technique was effective for the improvement of the coiler roll surface. The new material
FKS-KC5 developed by CPC production technique improved the corrosion resistant and the
wear resistance. The rolls improved by FKS-KCS5 has widely been applied for the rolls in hot
strip mill.
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Fig.1 Construction of coiler in hot strip mill
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Fig.3 Print of bead-mark to strip
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Fig.8 Crack initiation in wrapper roll by thermal shock
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on the Improvement of IAQ
Part 2 Performance Evaluation of VOCs Concentration Reduction by Photocatalytic Building Materials
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WX, AR EE T HOMIEIZBW T, SRR 2 W L CER LT & > (TiO,)
Ze A ARIA AT TR R IE R E 7 & DN AT B O REFHMIE 2 L3 5 & ki, =N
15 YL I B DRI RE 2 B E CE &R T~ A 720 @, HIEE T VBFICHEY A
TS, KT, 20L /NEF v 28— & 25m° KIF ¥ o3 — 28\ T, efiliitad
M OFEEEACFONT & D VOC I BEARIBUERE RN 4 FEHin U 7o FERE SRS R CH R 2R
BRI ZEDRHREOTHRET D, 72, KT v 3=k L ToET L
IZOWTORE S TITD.

Synopsis:

Indoor air pollutants impact human health and the interests concerning controlling indoor
air quality have been increased. In recent years, photocatalytic oxidation (PCO) and
building materials coated with a photocatalyst have been used to improve indoor air quality.
The photocatalytic oxidation processes are effective for decontamination of volatile organic
compounds (VOCs) in indoor air. We are working to establish a performance evaluation
method of building materials and air cleaners. In addition, it is working on a mathematical
model developed for the quantitative evaluation. In this study, the performance evaluation
of photocatalytic building materials, coated with TiO,, on the toluene concentration
reduction were carried out in a small test chamber of 20L and a large test chamber of 25m”,
and these results show a significant effect. Furthermore computational fluid dynamics
(CFD) simulations were also carried out on the same geometry and boundary conditions as
the experiments of a large test chamber.

1. [FL®HIZ

FENBREEHICIE, BEHIEL, FREATERR ENDRA
T2 VOC (HEFRVEALA) S NERIRZ: NI
AR O BSIE & o TR M B S S TR RRC
FAELTEBY, GCMS(H A7 i~ NEESHTENC X
DTG RIZ KU, - HECE TR, oM
BB ENS Z L b A CIEN. b0
WEIIEEE RS E 52 57210 T2 <, MCS ¢t
FWVEIRBUE)C 7Ny REBEREA 5 & E 23R
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PERERmE A ST T2 L 2EIT, 289 VOC JEE DR
PERE A2 Uil CE BT 57200, BT LVBRTEIC
B A TWD . ARERTIE, 20L /NETF ¥ L/ 3—NT,
KIBEER DIV RN & D VOC B RIRMERER AT
%I U7 SRR B &, 25m” KT ¢ L R—NT
VOC PRI FAMhRAER 2 F20 L 7= fE 5, O &2 D%
TEREHT OFE B OX B L CHiE9 5. 7238, VOC ¥
fEZBE L CiE, RFENR ML= 2 L.

2. INBUF v U R— D VOC EEEBME AT & %k
BETIILE
21 EBREEE

AFRERCIE, AR AR D15 Yy B i B I
BRI ST 201 /INEF v > 73— % 1SO 16000-9V 12 #E
WL THRIEL AW (Fig. 1). F ¥ 23— A XX
0.25m(W) X 025m(D) X 0.32m(H)TH Y, A{RiTE
W77, RUFUTT—T, BMERER LR
v 7 A2 HTHER STV 5. AL SUS304 B
T, —IMIT 7 lThHS. REARR LTS
— LRy 7 Z 2 fHT22mm’ TH Y, HIENH O
HAE AW L GRS D, T 7
> RlEEERIE 80~1,500 rpm, Wl 3RS X2 JERO MR
JE1E 600~10,000 Ix [ ZHIEIFTRETH 5.

ARER CORBAEM X, WHIEZ O TR
TiO, ZZEIIINT. U7z, L% V2 TiO, DRl
i, TO, Z¥EF L, MEHE CEMITITHIALTZD,
INA TR, RS R CHEE Z fillii oD B iR
PR T D ENARETHD. ZDT=0D, MAMERS
0 OEIER OB ERINATRE & 72 2 5k L U CHifs
INTWD. £z, AEkD 405nm DR O IR
UWNEAREARENE 2 3 B SRS B T D 7, —
WA T2 d AT O F T b SRR A0 IR T 5 2
LINTED.
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22 —EREHGEICK SHBREE

AR E % Fig. 1 1R T. Fv 23— 3R 28°C
CHAE SN ERMENICRE L, ML= T RAEET
G Ze R AR 28°C, FHXREE 0%\l L7z, a0k}
AR L1 22m%m’ &, SEIRIZRRE 2,000Ix(GEAZE A
T A gnim LT R COMEM), Fv 3 —Nig
7 7 o OEEEIE 1,000rpm (ZHI#E L7-. VOC s
{EIRMERERBRIE ISO 16000247\ HEHL L 7~ — E e e fik
KL L, 200~1,400 [pg/m’)(10 S0F)#iH D—E s
DRV HT ¥ o =i L. G35 hrx
IR EEOFIENZ I, BIEH T A G EE AL E (GASTEC
Permeator PD-1B)& V2. F ¢ 73— R T
0.5[[Fl/h] TH Y, 22T ENTE 167 [mL/min] TE
WHHE L7z, BBRBIAEZR OF ¥ N — ADICBIT 5
HAGZE WIS C,) B OGRBRBAAAIEZ] ¢ W14 (=4,
12, 24)DF v 3= H OB B HER 2SR Wik iR
FE Cou)% TN E MR (Tenax GR)IZ SL(V> 7Y v
JW5fE 30 40)ffifE L7z, Tenax GR I3MEMHA %I
GC/FID (GC-2014, Shimadzu) CEM: - EEOWTE21T - 7=
2.3 MAMEEMD MLI VEEERIEAETE S X

FEERDUNT, T oA NBEF~D | LT W
TR ATEE CTH D Z L AR L, Seiiattic
£ M AREORREEREZN() EER L.

Conversion[%] = (Cy, — Cuu) X 100/Cy, )

SRR L LT < OAFFET Langmuir-
Hinshelwood(L-H) W & SR AU K 2 B b im0
DIEESN TS, UL, ARFEBROEEE MR
JECThH D TR, BIATEIAER D ST OF LR C
b5 LA L, Henry BUSUSHEREZRQ)D L ) IZE
LT, RABERL VR DETVERERDT.

r =k Cyoc (2)

r=(Ci — Co) X Q/V 3

Z 2T, i3 ERUS B (ug/m®h), &y, 13 Henry U

Fluorescent

lamps |_Ténax GR
v
Magnetic stirrer
.......... Integrating
Gas N S —— flowmeter
| OO senerator =1 oy
Organic Mass flow
3 removal controller Thermostat R
tube g
Organic
removal
tube
= . (3) Schematic diagram for a small chamber
(2) The interior of the small chamber Compressed air To outdoor

Fig. 1 Schematic diagram for a small chamber test.
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ST E R (M), Cyoc IXEEMITEED b= R pE
[ug/m’], O TG R M), V 1ZF ¥ o\ —1KFi[m’]
%Zi'\"a— CVOC L Lfﬁﬁﬁkﬁf}%&ﬂj Cout %HE“/ V.

2.4, HERER

Sef RS 0O b oL YR BRI RERRBR DR R ]
fER A Fig 2 \ R, ARG L7 ARSI B
T, ABRBALA 4 WERIME, 12 BREIES, 24 WHERIZ OHER
REICEERZTRONT, 4 R OPERIRE(Cow)
EHGIREE(C) DRI 10% LA F 2R LTz, Z OFES A
FZHOFMTIX 12 KGOV 7Y o 7B
L72. BEEOUARIEE(C, [ug/m’]), 3RBR 24 BERTRE
1% DHERIEE (Couy [ng/m’]) Mo OV {628 (Con.,
[%])% Table 12779, 200~1,400pg/m’ DEIZEIEIZE
WTC, ML UREERIERIE 91~99% & i\ MEIRER 3
“oni.

Fig. 312 b AGIREE & O bSO BIfR &
Y. ABEIORBRGER T, SRIEE C, [k DR
BSOS r 13 OB ORERIR 2 R0 2 & AR S
iz, /T RELEIC TRQ)OSISEE EEK &y %
HEE LT B, ARIEBRGATIE0.4863[1/h] A3 5 H ATz,

Table 1 The results of toluene concentration mea
-surement

Case 1 2 3 4 5 6 7 8 9 10

Cn | 208 | 257 | 432 | 467 | 530 | 577 | 588 | 885 | 1178 | 1345

Cout | 13 17 6 7 46 6 48 11 29 | 26

Con. | 94 | 94 | 99 | 98 | 91 99 | 92 | 99 | 98 | 98

sunit : Culug/m?], Codug/m?], Conl%)

Toluene concentration

$ : &\ : : ]
4 12 16 20 24
Time [h]

Fig. 2 The results of toluene concentration measurement in

time series.
700
600 /‘,/.
=500 /
05, 400
= 300 v=10.4863x
- R2=0.9979
200
100
0 . .
0 500 1000 1500

Culngin’]

Fig. 3 The correlation between the amount of photooxida
-tion reaction and the supply concentration of toluene.
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AEOFEER T, MLz HHEIRE LR L&D
BERICTROEEE M BIZR STz, ZAUTEIRE & k5
LTl EEZ bD. SHBITEREIC b rTRE
TR T VBRI B W ORISR E LT L-H &Y
FOGHEENX AR L, L-HARSHEEXOET VES
DREZEITI TETH 5.

3. XEBF ¥ /N\—VOC(hILIY)EBERZAE
3.1 REF v oN—DHE

AT CI, FEBRBEIZI T 2 AR O MR
ZHIPE LCRET L KT v o X—(R A £V —
VIRBRE) TEREIToCRY, TORNER LN
Ftd AR A 2 PR ZRRE L7 RAE % Fig. 4 1R
ABIFGE TN KT ¢ o 8—(F TIS 732 5 NS B NER
B IR P NHEIL L TV B, F v S — X TR O
BLERORBETHERINTEY, RABREF A X
3.5m(x) X 3.285m(y) X 24m(z) CEWVREMEA L
TV, BRENONRIRERENE 3 M) ~(c) & iR
FERBEBROM B % Fig. 5 12~ BRI OBER /1
JVDFRAEMITA SUS304 2 L TRV, 7V
> R— REOM—ERIC Smm JEDT 7 U AR A
LTW5.

AR BN HF 2R 2 MG LTV D ZERUHEIX
Yo7 TR — RO—EH@E S LIm)IZEL0.14m D
Z7 Nt LTSN TWD., BBRENICIT FLlx
VHAWNEGENTORVESHFZER iR 0=21m’h T
fisfa L7z, HER P AEY A X005 m X 0.655m)
IR D OXHABER O FEIIAE L TR0, HBREN
DZEZNXT 4 W EZ T LTI~ S D, =

(2) The interior
Fig. 4 The test landscape for a large test chamber.

(1) The appearance

Table 2 Specification of a large test chamber

Surface material SUS304

Chamber size 3.511; x)X 3.285m (y) X 2.4m (z),
25m

Temperature 15+2°C

Humidity 50+5%

Gas Toluene

Light source Visible light (32W X 4)

Airflow rate U,=0.38m/s, O,=21m’h

Ventilation rate 0.84 air changes per hour

o ) X 2. ,

Pt g | 12207 209)

S'to Vratio : 0.38 m2/m3




DT 0.84 [Fl/h ITFERTE LT=.

£, KERMEZIIMEINT L CH Y, IBIREDH]
HINFRETH 5. BERENONIRE LT 32W Ak
DEIEIT 4 K% KHIFmIZED T b, BREER
LM-331(7 XU )& O CHIE L2 KT v o 3—
NSRS & i C & D IR R 34 & Fig. 6 12”7
AR ORI A EIZ 9 EIL, AHIdEclllE Lz
SRR X 499.6 Ix ThH-o7-.

3.2 JefihsEst

AR CEH U7 efildibf 13, /M v o —3k
BRCHEH L7=b D L [F) U OReHE TERL L 7= 7T
B ER AR T 25 . YA IR = D
PRI 3.2m X 2.94m OFEEIZE N TEB Y, IREEIC
K2 EH O EARIT 92%, REREAFEIZ K2 e fil
B R OFREHARTER L 13 0.38m°/m’ TH 5.

33 MLIVEREREELWIZH YT VI AE

R F—F— R L e —L L) RS
NEMS e/ —I = —Z ZER L, 7 —F—AN
AiE%E 30°CI—EhlET 2 2 & T, 5 hrmr & —
TET T v 7 ATHREIWT=(Fig. 5). ¥ — L EEodk
HHHUIT A IBmE AL GREE L. 72, b
URATRITAAR A DOIFIEE FREICERE L.

MV ZEte KT ¥ R —NZeK DY 7 )
¥ 721 Tenax-GR f#i#EE % H v, GC-FID £
(GC-2014 Shimadzu)Z JAVNT, ~LT R Zdfh
N7 777 R VOC REEDENE « &84 Fhi
Uiz, o7 o BRI CENRE SRS E TR
HEIZ7p o7& Z AT, Fig 51723 # FTolIE S
TiTo7-. WESOMEIL, (a) RO, Y, 2) =
(3.5m, 1.374m, 1.1m), (b) FER=F I, y, z) = (1.75m,
1.64m, 0.6m), (c) HEXAFHI(KX, y, z2) = (Om, 0.43m,
0475m) T 5.

3.4 HEREH

AFRERTIX, Case 1 LA L - EREEL),
Case 2 CEAMEEEA AV - SLIRME L), Case 3 GLAMESESS
HY KA VYD 3 OOEETREE ATz, &2TO
FMET, M UM RORBRENOSE, ©
OMOIEIRELMZH— L T b7, Case 1 ITiRER
BERONY 7 7T 70 RRER O MV OFRAE
BAHET OERIBEL 255 Th 5. Case2 1T
bR DB 35 B % ST D BRS T H Y,
Case 3 (FOGAMIEEERF O SEAMETEMEC K 2202 7~T
FKEE72D.

3.5 HEREER

FEREND 3 DOV TV o TRA MBS
EEMETO M CRERIER R Fig. 71O~ T. %
S b, BROMHEEER @B T HMED
TR EIL, Case 1 72 HTNT Case 2 TIEHK
120pg/m’ OIFEEDRH S 7=, Z OffIE WHO 235E 9
HENICEIT D ML U RERREHME ) (260ug/m’) DK

7 22— —tsukuru No.22 (2014)

3.5(x)
3285 (y Fluorescent lamp
2.4 (z) )
Exhaust outlet Central point . )
Pt i Supply inlet
0.5 {y) X 0,655 (2) 0-6,(2) | ‘,_}l_“_l_l

Source of toluene
X T o
r ; 5 Air purification
t ¢ T'he photocatalylic matenals system

X

Fig. 5 Schematic diagram for a large test chamber.
(unit: m)

©) ® ©)
464 | 513 | 416
Supply inlet
@ |||® /B
517 ||[586[|| 512 ff
O OMEY
Eﬂwuﬂ;;;; 486 | 528 | 474

Fig. 6 lluminance distribution at the nine represent
-ative points on the floor. (unit: lux)

1600
_ B Case 1
g 1400 [ «x Building materials
E 1200 | x Light source 1091 1046
2 Case 2
S 1000 | O Building material
g 200 | x Light source
3 [ Case 3
5 600 O Building material
8 O Light source
§ 400 |
S 200 123 120

(a) Supply inlet

(b) Central point  (c) Exhaust outlet

Fig. 7 The results of toluene concentration measure
-ment. (unit: pg/ms3)

0.5 fEDIETH % . AR P UIREIE R(b)) & HE A AT
FCHE S Q) OBEEIXZENLZEN 1,091pgm’ &

1,357ug/m’ TH Y, AiBREA:TIETF v > 3 — 25
RRAELTEDLT, M AREOARE A DA
STV Z DR TE D,

Case (/M- SEIRME) & Case 2084 - IUIE) &
T 5 &, ARERICBWTRERER IR LT
(ZIEFEHRZRME AR LTV D 2 & D, JlBEst i
ZBT D ML DY RIS <, Fy o=
WD M ARESTFICRE S B2 HZ 26D
TIFENWZ LRS-,

Case 3(EMA - A A M0 2 /b LD &, =
PR EE AT IC B 72 DM 3R T & 5. Case 1 & Case
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2 CIHARBR = SR I E (b)) DT EE 23S PEA D AT (G
TES(C)DIE L VAKVMEZ /R L7=DIZxt L, Case 3
TP TR OMEEN 845pg/m’ &, HEK AT
I TEVMEZ R L=

AFRBR ST U CHREERE 2 & @ s R £ Cht
% &, Case 3 OFERE P YEHIE S(b)) & BER DA
IEAE () D ML= PREED, D 2 ST b~
UVMEAE B, FRCHERIE O 1L 684 pg/m’
ThHY, o2 FHTOMDK 0.5 DA R L TE
0, SRS O YRR MELZ K > T ML L 3R
i, BNRERICHREOH D 2 EAVRENT.

4. BIBRRTOBME
4.1 BNEMETILOBME

IV PR RRERER A )l & LC, BRI
CFD |2 CRBR=NIIYd6 L ONREE A O %17
STz, FRITICW G2 OS2Ik % Fig. 8 (27~
T KT ¥ o R—DH A XTI R &
BlL, BEEICHAR D EHER D 23T, | >
VIRAEAER A FCE LT, ARETCORMEMAENTO B,
MR OANBMAT HIHEHFLERIC L > TEH SN AR
BRENITIES & BN THRAET D ML U ORRBESMA,
SRR K 2 IR EEARIEEN R O BRI A R T 2
ZLETHD.

4.2 FEMTSMY

TR AT REANOA L L, EH - EIRIRRE &K
EL. BLUEETVE LTRL A ) VA k-eET L
(Abe - Kondoh - Nagano model) % VN CHEAT 21T~ 7.
fRNTST % Table 3 (2% &R fRATZERI IS
T THEIL, £ 25m° OFFEICKT L TRA v 2
B3 2,334,390 |ZF%E L7z, Fig. 8 IR L@y, #Ef
OFRITHER O LN NV OIEHPEGEEND z-x
TH (y=1.374 : Section 1), > 7"V v FEFTOIREELL
203 FTHE7ZR 7=0.6 O x-y *-ifii(Section 2)D 2 Wi & L7-.
4.3 BUEMEITHER

FEBRSA % FRBL L 7 AT RS SR 0 2 F1 7 EGH
534 % Fig. 9\~ d. MHEGEAS 0.38 m/is &K<, &
BRERRITIEL S LD TN S 0.05 m/s LT OFRUECR
RELpoT-. BRIREICRE Sz hro o DR AE
P Tl & 7e > TV D,

FERLE UKD FOKREMELY hror %
—ET T v I ATERRA S SIREILE SR 2 %
i L, HEHOALE T e R TR T LR
FESAR OFFATHE A Fig. 10 (R, Z D720, RBR=
OGO CHERSTRE 0, PEHD 1.0 £72%. Case 1
T, AREBRENOWNEERIZR I COWRAE - /iR 2 L L
TS CfAT 235 L, Case3 TlE, K- & BEH T
VX - iR A AR U 72 b CRR NS R B L 7= et
FZ I T O ITERWA - Sy fiR(Perfect Sink) Z5UE L7z

Case 1 @ Section 1 (Fig. 10(1)) (23T, #BRE LET
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Table 3 Analysis condition

The Low-Reynolds-Number k-¢ Model
Turbulent model (Abe - Kondoh - Nagano)
Mesh number Structured grid(Hexa): 2,334,390
algorithm SIMPLE
Discretization Second order upwind for advection term
scheme
U,=0.38[m/s], Q,=2Im’h
oY e, 32X (U 0.1, 60=C, Ky
C,=0.09, [,,=1/7X L,
Outflow boundary _ . _ . _ .
conditions U,..= free slip, k,,~ free slip, &,,,= free slip

———
Section1 ﬂ Mg

0018901 -0.005

(1)Section 1 (2)Section 2
Fig. 9 Velocity magnitude. (unit: m/s)

(1)Case 1 Section 1 (2)Case 1 Section 2

-0.4
-0.4

04
.03 02 04

04
0.5

03 Ea

(3)Case 3 Section 1

(4)Case 3 Section 2
Fig. 10 Dimensionless concentration.



FE A XY EER) T, JAVEEE CrRRaRATEREIT
V0.9 DIES R D & DD, FRBRE FEiGER D X
D TFER) T, REUTEE TR R E L 2o 7z,
S LTz MV ATRTEIC > TBEIT 5 2 &, K
ITHASHARDTE L S AR - DI ER S 7.

Case 3 T, Case | IZHE_NTHREBRESIROIEE DK
AR T L THRY, BAEETOREIZIH> TIEBT
B MV AL, IRM~ERE S AT O 2K
KE<EEMR L, ABR= _EECO®ERITTIERENK
04 72> T 5. Case 1 DFER L E#E LT 50%L0 E
DI RIS HER Sz

5. REBEMER & BUBEAETIER DL
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EEleoTnA, ZAUTHIEEFTOREKL Y 7Y
VN X BRREOEENREIND. SRIOKAERT
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FIVDERNHETH 5.

B Case 1 Measured value
0 Case 1 Calculated value
0.8 | O Case 3 Measured value
[ Case 3 Calculated value

Dimensionless concentration [-]
f=1
W

(a) Supply inlet

(b) Central point

(c) Exhaust outlet

Fig. 11 The comparison between measured values and
calculated values of the toluene concentration.
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FTETHD.
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Investigation of the Power Generation Performance Effects by the Heat Treatment Time of
CayCo01,0,5 Element Manufactured by Thermal Spraying

BifiAfEtw 52— RififAfEL 2 — BififAfEL 2 — BRififAFE L2 —

B MRARE ERBWRAKE o2 —RKft tUA—F

RE #BE X RE H& KEB R TE E B (I%) k& X
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Synopsis:

In a previous report " (Technical Report No.19), we reported that it was available as a
p-type element as CagCo;,0,5 thermoelectric element which was prepared using thermal
spraying carried out re-heating processing after the element formation. In this report, we
investigated the influence that the re-heating processing time after the element formation
gave to power generation performance for the further power generation performance
improvement of the CagCo;,0,5 element formed by thermal spraying. As a result, we clarified
that power generation performance greatly increase or decrease by a change of the re-heating
processing time and the cause depended on a change of composition and structure of the
element in the heat treatment. In addition, it was found that the highest power generation
performance was provided by 5-hour heat treatment. It was also shown that CagCo,05
without the degradation for high power generation performance and heat cycle was formed by
repeating 5-hour heat treatment.

We consider that the CagCo;,0,5 element formed by thermal spraying is promising as a
long life power generation system under high temperature environment.
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Fig.1 Sintering process conditions
(a is retention time at 930 °C)
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Fig.2 Schematic diagram of the power
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the thermal spraying devices with
different baking times
O :CagCo1304
A :CazgCo,06
o X : AlCo;0;
(@)
o (4) 60 Hr
L 0o 09000 o
(3) 10, 40 Hr
1 A l a N
A N AL
J (2) 2,5Hr
I. u!l._)u_l_}l.\_ulu_l_u-\_.
JL (1) after spraying
A A

5 10 15 20 25 30 35 40 45 50 55
Position(" 26)

Fig.4 XRD patterns of thermal spraying devices
with different baking time
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(a) 10hr baking (b) 40hr baking
Fig.7 Comparison of SEM images of the surface
of thermal sprayed samples

3.4 B

3.1~3.3 DR Z I, WHFEFOMBI L D5
B\ZONWTELRT D,

RIRHEZOZRFIL, B 7 L— A X 5 mED0 5
DRI KD T T T IS AN TR DI
SND, EHEZOFRTOBEBLLLEEI/NS DO,
FTICEENDIWNGR T T v 7 OEBOI-HTH
%o WEHZIEDONMEE1T72 9 & £l CasCo206
ORI SN D, £, BV X v N
T bIRESND, FLOMBNZ L ANT T >
7 DFEHEDS, BRUSEE DM FICEN > T\ D,

NEZ X v AT L7z CasCo20e 1., 10 FEE o R
ThFEREAZWET S, XRD OHIEICH W T
CasCo206 Z/ R T E—7 DBRHEHINTZDIXZ D=
TH D, CasCo206 IFLAEALD H AT L 0 BELE J1 73
RES BT DLV BGWERS P, 2D,
e O J5 6] 24 2 D S IR 2R VA e R RS 38
I%. CasCoz06 DAUTEVEE ) DK FIZEN 5,

10 FERLL EOMBELT S & RO F 72 13hkL
DUHEIZ LY R OMBRAE E 0 BEREE A
425, BVER B CEREMBEOREINE, F1
DELISEE DN FICER > TWnD 9,

60 KEffjIMEA L 72% 7 XRD ¥ —> kLT
CasCo206 D E— 7 B3I L, AlCo204 D E— 7 73
FAELTWDHZ LD, 60 BEEOMBATT L
Fet & CasCo206 NI L7=fE B AlCo204 234k
. ZORFREVEE N L BEREEENMET LI EH
Zbib,

VR4 OINEVLERIZ 330N T ., INEVLER O IRERY & %8
EPERRICITMBIEIX R Do te, BTOEER
FOERAMEZREIC AN G WHE%O 5 IO
SNEAVERAS | BRG] CrEERE e R 1 A MBS 2 i
TRESETE L ZE 2 B v,

4. MBAEBREFHNZFOHEREICRITTEE
3.1~3.4 OFERBEL A 5F 2. 5 FFEE DML
AR LIZBEORZ TORBEEOZELITON
TR U7z, MIEMLEE O Y I LRI k5 8
EHE - BRUSEEIZOWT Fig.8 ITRT,

7 22— —tsukuru No.22 (2014)

376 7

-1

Z 374 6 _E
3 e
2 372 5 o
o —_
e ~
o >
g @ 43
5

3 g
5 36.8 33
© 8
8 366 2 5
E
£ 364 —o0— 2
S 36. TEMF 1 o
——EC ®

362 - 1o
0 1 2 3 4 5

baking times

Fig.8 Comparison of the baking times and the
thermoelectromotive force (TEMF) and
electrical conductivity (EC)

5 IRFRI D INEMLER 2548 1 IR U 7= 556, ALBR[RIEL
WIS CTCEGEER ) - BREEEOR AR S,
R RFENEL U 72 BRI L S 72 R B MERE DK T I
Roniemnoiz,

N 24 0 IR L 7= E M IS 7o
72HF AT HOWT, XRD I L DO ED
i % Fig.9 (279,

A :CazCo,04

10hr baking

5hr baking 2 times

WA osndn

35 40 45 50 55 60
Position(" 26)

A
A | AN,
5 10 15 20 25 30

Fig.9 Comparison of XRD pattern amount of
10 hours baking elements and elements
which performed 2-times of 5-hour
baking

5 IRFEIONELZ 2 [Fl# 0 IR L, AFF 10 FefE 5y
DIMEZAT > 72556 D XRD 732 — 1%, 10 FFf#]
DA 1 I fTHoT- L X LD | CagCoi20ss
DOE—7 OHHFH S, CaszCoz06 D E—7 13k
HEhenote,

5 RFH OMBVMLEE 248 0 IR LAT72 9 Z & T, 1
DOPEREIK T OJFRIA & 72> T CasCo206 DAL A
Mz, BEMEZM ESELZENTE T, L
MHRIZE D IR L THIHEEEEOHEN A S

42



43

T b, CORTIE, M EHIOERD R LI L
B — M 2 UK BRI CX B,

5. ¥&6

PRt REVEE BB - TH D a )L MgV
U LIZONWT, W EHWEFEFEROZIS
BVILEL 4T\ AUEREERE] & PERE & O BRI A A L
T2 TORER. LLFOHANEHNT,

1) 2L NIV T DETRE LT, NEE4T
) ETREDY T v 7 B S PEEED A E
T 5,

2) MMEZEHe T 5 & M &7z CasCo206 DHRiF-23
HhNL, SEEMEENMET IS,

3) 10 KL Loz X v | FBF DOBEREEE ) 1Y
mu., FroEENENR LTS,

4) BRI oM L0 7 MR E Co & DX
IS ERR S AL, FEEMERPMET T 5,

5) VA K 2B TR D, Fii 70 N ERLELREfH]
L5 R TH B,

6) 5 BRE ONNBLEE 2 4 0 K92 & T, HRRIK F o
JEK & 72 5 CasCo206 DRIz . FFD3TE
MEREZ M LB Z LN TE B,

SEXHR

D A, BRSO, M,
No.19(2011)66

2) TRK 25 A8 = 1L X —|Z B3 5 ket

(¥ —[1#2014) HTML i &35 A

BRI X —)T
(http://www.enecho.meti.go.jp/about/whitepape
r/2014html/)

3) S. Li, R. Funahashi, I. Matsubara, H. Yamada
et al.:Ceramicsintemational,27(2001)321-324.

4) VBRI, 88 AL, KRR, AR
540 [\l T I v 7 AR RS REEE
#£, (2002)178-179.

5) M. Mikami et al.: J. Appl. Phys., 94 (2003)
6579-6582.

6) K.Iwasaki et al.: J. Alloys Comp.,377 (2004)
272-276.

K 7V a—HH



7 22— —tsukuru No.22 (2014)

R

OB

AoVl arg s ARG

1. [FLE®HIC

ATV arT AT, BEETIRLFLZ B
ThE— FI—IIAE SN TWADIAEEET (B0
AR, B8k, ORI ORA L O - 7 a8
VH A HORIRER X AT B ORLTT,

Mt DB (] F EAF— AR SHE A A
RUPRAT A HUIXAEN) 12T, k2 TAEL Y &I 7
Z7 N =Xt (H ] FEFPMBEASH) &b
STt E TR T RE 21T TR0 £,

K1 foy=rvarIrR

2. BERIE (Fv AR JILETEE~DER)
AV ar T AORYER, Rk 2 1A
J FEFMERSAE @EINY 7527 R U — XS
1) K OKEEAE ST, R O R BT 5 40
&) (V) OREENS AZ— RN LE LT,
ASBETITENNY 7 F 7 b U — RS o H e
(ML) OF., 3= VEYWE—iKiiE T —
f—HArE CORTRY 2 TEATITo TR £7,,
GNP =rarI AL, JFERF—
IR EATE B AR A B AR N O PR S Tt
FE (PTC) THEHINTWET,

3. \—KJ7xz—>25Mmo7oa—¢&LT
APl arT s AOME F, BRI =
VOIS (S'S) 1240, ZDOEGHEEFE LI
DR EFMNERNRNVAREENBELTEBY L
=, Wt ClIN— R 7 2 — 3 U P OMR CEFL -
T&ET, Hifr e 2 oD EENLY = VORNE DN
BNZEEAEBERS LM (HCR 3) 12X 28{E
IR B 5 (Rer 344 M FE P —

PCT/JP2012/078496) % ZHEZE LELH L CWhi=72n
THER, HFMEEETAHZ LIRS LTEY £,
FIRTETIE A0V ar T A EEED
B TE (Rrapx Stk RIREY) 2 ZHREIHE T
W2 I 8L Bt Il B RENZ 2L L LT
FEH L CWET 5 X5, dWEET T < Hifmd
e AR— h b SRS CIEWTEY 97,

X 3th—J FEAF—/WRRAEAL, a7 Z 7 b
U — 2R, KAt 7 v a—

LA okcan

PRBFIEAT ARERAT
A FETR CPE
TEL 086-448-3035
FAX 086-448-3037

44



M OR W

i

e Ak BE R A

[MaSSC] %55 #

1. MaSSC DFrEE @B
1-1. kila clean(¥521)—>) DBE

Z DR, K CREMEREDEE Lok AR H
AIREZR N R 7 > X kila clean(F T 7 U —2) & B
FEL., PRk 26 42 H X0 IRGERIG L E Lz, #orh
DRITIRDRNE WD DIF, RIS OFETT & L #HEo
I ET DML W AT D EEb Ty, Z
@ kila clean 1354 L= RV AR T 57210 T <,
JRIK & 70 DHER 2 Weas - B LE T, BUF, kila clean
DR L REdeth & DIl A Fid L £,

OIEMELR TITE LD 6 MRS TR E O ALER A
A[RETT,

QW AEFERETS VT DIEPELR (T EE, etz = —F ¢
YT LTWBHT, s a A LET,

OIEMEIRBLR & Bie v | K& BG3 57210 T
PEREAMETE LRV IR LR35 Z & A ATRETT,

OFFIHADAIRE/R 728D, TEMERD X 5 72 1HREFEREY)
E720IZ W, BIREHIIZIE U, HIERBRERNY
I HE LGS T,

kila clean O GIEIL, Mo CHEM 1~ A%,
r—AOH ORI T SN LT ES H IS 8 I
LA ES TTIET UL, YoM LR L £, (B
L. WD - SEOMEEREIT LD Ee £77,)

#F 1. kila clean DHAE—EFH

A X (mm) 60 (W) X 100 (H)
HE(g) #115%2
FA i R
D%y KIKBA T A b - Sefilddt
fEH A& o, Hagle
T e RTA R
HT— TIv T e Fx—
=X 71—

45

X 1. kila clean(FF7 7 V—2)DEE

CEtEE#E B B ® (Escherichia coli)
¥ HATHAET (2,000Lux)

nooooon
1,000,000 \
- o000 “e-30HToFAHHAD
N 10,000
3 ke
=~ 1,000 \
& -
" 100 -
# o i — biank
) — kila clean
1 M TE A HE . -2
o 30 18] 20 120 150 180
] (min)

X 2. kila clean D5 - 321

JEED 1 HOFOR £ 200ml
TTORRSFOT o E=T D : 2. 8mg
kila clean 30g T7 »E=7 OV : 56mg LA E



Zeaolite & Filter NH3 {500 ppr

g

- e AR L

n
'E' . e IR
o .
'& a1
- —
o —
I rely o
Z 1at

136

Ll \

: I 5 16 15 3 <R i

Time {hours}

B 3. KA T T =T 43R DE

1-2. kila clean(¥3591)—2) DZEEXEA

kila clean IZ Wk 26 FEEL TN == 7 LI T LD

TWHEHLa7 LI 7 AJ(K4) ISR ESIE LT,

Nz = 7L I 7 A L iE, BTN T A BREE AR
fRNZ & AT LUWMEIMIAE & U CHE R 72 o8
PEREEEN Y a7 LI T A EEHEL, ZhEIAL
WRFEHTHZ LT LY, BRIRICEUE L 7= 23EIEE 0
TRAE L BRBEE U R ADIRI A X5 Z L 2 B L L7c5
HIEENTHY [WHEI L= LI 7 AL LT, EEk
ISEENLBRE SN a7 LI T 20OH0 5 B
PEegEME) & TS 20T FRTER WS
HLOERGE LIZRENETT,

i B F

T4 S TE ek e
EERSTikE Lk B% 0}

Rite lERETHARR =L
Ptk TRE SRR
[ =) 4 %, MRS ML
ELTTANEIEAN L P L | TL
CHTLLT

BRBEEINHED i
RANNE LM WA

8

e

4. PWHEHL=a 7L I 7 Al Ok

7 ¥ a—# —tsukuru No.22 (2014

2. B5f (MaSSC) DHFE

EFD AL, Fefhii 2 BEE RIS v F—) LR
BT, a—FT 47 LTWE LIZDOT, el gEs
FNTHHNTLUEV, MRS 2 BENR 5L TUVVE
L72(K5), L, BHmE OEER Tz LD
a—T ¢ U, A OMRER Y & 92 L A < B
DI % S FE TR T 5 = E sk D DT, %
BHAMES SN T » 7525 Z Sl LE L2(K
6),

BERIUNT V5 -) YEARIR

00®09¢

B

OOOO

5. Y= — MR

pan:ils neELRE

6. BEHICLDa— MREE

3. &i&lIC

WEEDOT L EIMOZE L H Y . A L3D MaSSC
FEORNILNY >oH ) 4, AFE XV IR
Bl b & O IREN B BB L E Lz,

A&, BUROBEMITHET 5 Z & e ko H
WEH & BEEO: A I =— X TR 2 kD X
I, PEAMBARICE LA TS T OT, 5k,
MaSSC Pédnz 23k « ZE@EHY £9 L 5 (AH
LBV LET,

WA

a2y 70 a—
7Y =41/ 0120-80-2450
A —)LEBWEHE masscfujico@kfic.co.jp
HP 7 R X  http//www.massc.jp

)

46



47

FUJICO EEilifEKX

ER26E1081 BB
BELE-ASFE
HBE
S BEE
— &S A )
—(gmEErn T z2cEEEE
REGEE
3
o\' O——zgaunn
—(EEE g T EEE RO E
—{BETS TyoEER)
mET )
EETEE e
REAERE——{ s )
BS54 (xe=z )
(R EERTERE)
e
(e ppanE )
—(nhn=szB5E )

—(RROBERRNEE )




7 22— —tsukuru No.22 (2014)

FUJICO EFXEfT - TiGmEH

FER26F 10 B 1 BR%AE

OXx #t
T804-0011 f&w EAL SN A IMIX HREPE2 T B 18-12
T 093-871-3724  FAX 093-884-0009,/884-0048

ORREAL B

T 104-0032 AP RXN T2 TH 11 &7 =
MC J\T L v 7 Fi

® 03-3537-2450  FAX 03-5541-8300

OffiiFREE > % -
T804-0054 & [if] WL AL JuN i =AM X 5 L BT 4-31
T 093-871-0761  FAX 093-882-0522

BT 15

L& I5

T989-2421 EHIRAE T FEISTHrm EH 87-1
B 0223-24-2450  FAX 0223-29-2084

ORES7 0T v 7
T989-2421 B AWETH FEH TR EN 87-1
B 0223-24-2450  FAX 0223-29-2084

OWwiE 5
T 719-0253 [ LR O RS S HTAS & - 1-1298
& 0865-44-5151  FAX 0865-44-5154

OFANE T
T808-0021 & AL TN AN XZEERT 1 T H 110-5
& 093-701-6245  FAX 093-701-6849

WEER

CLEEZERT

T983-0001 EIRFEILAET =HEF XA 1 T H 6-1
JFE 580 (BR) L& S8 AT N

B 022-258-4182  FAX 022-258-4183

OFEEEM
T299-1141 TIEEFHT A H 1 F i

B BSR4 (BR) e T N
T 0439-52-0497  FAX 0439-52-0498

OFESEER

T 210-0868 A2 )| Y 1 o7 ) IR X s 05 1 - 1

JFE ZF v—  (BF) B H ARBERAT i XA N
B 044-288-5565  FAX 044-288-5563

OmnEIEZERR

T675-0137 L W) 1T AR BT 1 2 H
(KR 4o 7 BUGRAT IN o) 1| Sk AT A PN

& 0794-35-0393  FAX 0794-35-9641

OB

T712-8074 [ (LR A AKE/IEE1 T H
JFE A F—)L (BF) 1 B ARERAT B HHh KAEN
& 086-448-3035  FAX 086-448-3037

COfElUEERT

T721-0931 JA B WAR (LTSRS HT 1 b
JFE A F—)L (BF) v B AR Bgkpr
& 1L X AE N

& 084-941-0924  FAX 084-941-0937

L/NEEZERT

T 803-0803 #& [ b AL LN T/ INE AL X FF2EHT 1 i
B H 84 (R J\ g R AT
/N XA N

& 093-561-2081  FAX 093-561-2083

WEELI - XI5

O X E

T804-0011 & WAL LN TH A M X R PE 2 T H 18-12
& 093-871-3724  FAX 093-884-0009,/884-0048

OB AXE

T 719-0253 [ 1Ly W& 1 TTHR WA 2 I 1-1298
(LB TN

& 0865-45-9255  FAX 0865-45-9657

OREfEXIE

T530-0001 KPiidbXHgEH 2 TH 5% 6 5
BUAGE N TARE L 4F B 5=

& 06-6440-1305 FAX 06-6440-1306

OFRXE (SBNEXE)

T 104-0032 HAAHFREXNTH 2 TH 11 & 75
MC JUT HiE v 7 [

& 03-3537-2450  FAX 03-5541-8300

W ESST

Ot 7v-+22

T804-0011 #& [ WAL JusN T A X A JFPE 2 T B 18-12
& 093-873-8770  FAX 093-873-8771

OkkxXsrt 2247
T803-0826 & R AL LN T/ NE AL X i ilErT 3 % 3 5
& 093-562-1112  FAX 093-562-1175

OkXEett R TI7Pa—

T803-0826 &l \kAL LM i/ NE LXK B 1 T H 5-18
7 v RAN—R G 2F

& 093-513-2450  FAX 093-513-2453

48



72— —tsukuru No.22 FE26FE12H 120

HEITA KERE

F{TA #HAHT7Ia-—
iR E 5 —
T804-0054 JthMmFMHXKILFEI4EI1S
B093-871-0761 FAX093-882-0522

R\ N

PURNMNT =V ETLOR
ETTA—DFETHA U {ELE
HOTYT N7 Ay oBHELENY
MDHOP, STEP,JUMP & . Hi K
LTOWRKREZRBELTBVET,



it BEREAMNTFERPRAE2THI8—1 2
PHONE 093(871)3724(f{) FAX 093(884)0009





