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Fig.9 Cross-sectional optical microstructure of
modified stainless steel (1.0B) coating by HVOF

process.
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Fig.10 Anodic polarization curves of various

stainless steel coatings by HVOF process.
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Fig.11 Surface appearances after salt spray
testing of various stainless steel coatings by
HVOF process.
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Development of photocatalysts toward photoreduction of CO,
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Lo T, KBUWEL AT o7z, D%, A—T b
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Characteristic evaluation of high-speed steel for steel bar and wire rod rolling

RififAfEE 52—
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B - EERWRARE P - EERHAEE 8-k
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Akio Sonoda Kenji Kimura Hideaki Nagayoshi

2 B

WEETIL CPC 7a ' AT X » THEEH - B L O N~ A A v — LD 21T
STWD, EiE TR 2 M EBA% & LT, AT, 84315 V, Cr, Mo,
W DR R TTHE 2 TR U TR L 728 T2 2 A AR DI 71 & A BRI W TR
T D, HITATHERR Lo A AMII0ERM & R LI Eogkdrt, BULEE . iEEREN:
R LTo, BT lTERR Lo A AT E S E ClfHICEN T EE e — L & LToO
AN TE S,

Synopsis:

FUIJICO has produced a new type of high-speed steel roll for steel bar and wire rod rolling
through the CPC process. With regard to the development of this high-quality and low-cost
material, this paper presents the evaluation method and results of the new high-speed steel
material, the high-speed steel composed of special elements such as V, Cr, Mo and W are
adjusted. The castability, thermal processability, and wear resistance of the new high-speed
steel are found to be equal to or higher than those of conventional materials. Thus, new
high-speed steel is of the expected high quality and wear resistance required in rolling mill

rolls.

1. #E

%%t CPC (Continuous Pouring process for Cladding)
BEIZ X > TG STz, R - BAF OB EIEH o —
JVTIE, i, e N TSRS 57291,
02— /LR ENAEE TRl gR e (BN TonA A g a7
Ty RLTWS Y, Sbig, T DELEA S RO
AL 5T CPC TZ 7 KT 51 AITE
7%V, Cr, Mo, W %SOFRICHRELTPEL | JEIE
S E 2 BE L TV D,

R R DBLEHRIZE Y | A A OFpEIT R
D03, FIUTINA T r—/VEGEFAZ 23730 D3 B
OB RE, NA AV ORRTHR R NS ¥
IR, RIS TEERE R - DRI H 523, ik

JFMREL 7257 A vy hbdH D, ZHUTK LT, Y
T, B TTE ORI A RO AL ATV, MRS
AR DIRNE D M E OFFRRFIZ HELY A
T&7,

ARETIE, EBRD2U8EDNNA ZM DT A o F v
s b7, EELORERICHRE OELE RO IE L A1 T
STEMEDOYSEE LT, Hilzlana AMEEk L, ¥
PERHI 21T - TR 2R T2,

2. ERAE
2.1 1M R OB E

M 2B 572012, C. V. Cr, Mo, W 20D
WINTEEDOFHEE ATV, Ar B AZZPHR D i 8 I sy
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TR LTz, SRS 1680°C TIRfR LT-1%. 10 ZyfEHE
FH&IZRPRE— L R (200X 200X 150mm) 35 L O
T—/L K (B $90x400mm) (ZEEE L7~ $HEHHC
I by 7 OB T, WSIeE O/
ST AT T2,

HERFA IZ DU T DR O REH & St~ DETE C %
F59 Co ZHEPR LT Table 1 1 T79, A B & BHITHEKR
DINA A THY . AMOTN B & T, Fikon
FOGHENZMETH D, C M~ T4 BT
At LTEAMEI CH 0 | BLERMOBLED bR TFED
GHEZBMEFREL LT, MEELRSEL RS LD
TR RIZL TN D,

U I TERERIC 850°CTRER ATV, BEX AL
BEX R LU Z T2, TD%, FrEDRBRA TR~
N U TR A1 T > 72,

MEIOFAEL, £, OCPC IZBIT D/ A AEDEh
IEMEICR E < B DEEERFEIC OV T T o 72, IRIZ,
QBB B A~ LT A NERED BHAGIR
JE Ms SSOMIEZIT -T2, Ms ORI L - T, 2
WERRE DR A — AT A My)BELEDL-TL b,
FERE v M NT ERVILERE D& BRI IR LETH Y |
FHEEIC N T Y X3 TL D7 8, SRS WLCHER
Bripn, o, FHERHICBNTH, BEy 2504
JERRR T REE SR L e B 720 D, Ry 13
PRV E LUy,

@, @OFHMEZEATLTITH 2 & T, CPC T
OFFEMESC, B ITRETH DL, S 51252
BEDOREZFME L T, M oREEIT-72, BEL
T-HERFHZ W TIE, & BISBINOYME T 2k L
TITo7, 7B, AT, Fi-IclER L. C M~1
MR, O, QOFHIZBWTIRERMTHL B LD b
BE L., BIMOYMERHIZ W T b R%ELL R b 2
LEREE LTS,

& T RFEFR(LL) D> O [EFEHRR(SL) O SR EE L (LA
TAT &589) wkdiz,

F7o. FRRICHERAM D AT 2RO B 1-010, RAEE
SSHTC OIS REIRE ORIEEIT 72 Yy ¢ 5X5 OFRBR
F & Ar 5% F T 5°C/min T 1500°C % THIEAVL <,
ZOBGBH L=, wEIThOfERR & SR EWE & ol E
2= E U U OFZERERF O OGS 2 iR LT,

2.3 EMLIEBYRFEOFHEAE

S B A B A 2R & L 7= & ekt
DOERERTEEE TH D 7 4 —~ A X —ikBi & V72
D $3X10 OMFEREEBRF I ¢2 THEE 3mm OEGE
SHEE RO 2203 1258k 7 % 1050°CbmAI L, 2L
EIEROIAAIET S Z & T Ms sk, HIE
W IAEBEEE A 3°C/min & 6°C/min D 2 @Y TIT- 77,

2.4 WtEETME A

M O RRBIEIE, 3 Kot L— s A
FHNTIT o7, & BIZEHERITIC L 0 AL O EFER
ZEHE LT,
BAEEERERBRI T Y AN PR S L 7= BRI R R B V%
FHUNTC Table 2 OB TIT o 72,

SlaaBRIE JIS 4 BB f & V- COTRERERIE 2
WCHIEZETT T2,
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AHITRERIZ L > T T2 7=,

Table 2 Experimental conditions of wet rolling-sliding
wear test at high temperature

Table 1 Chemical composition of sample materials
No. Composition Chal
) A high alloy(High cost) -0.25
Conventional
B low alloy(Low cost) 0.2
C  Crincrease compared to B 0.01
D Crincrease compared to B -0.19
E  Mo,V,W adjustment comparedto B 0.018
Developed .
F  Mo,V,W adjustment comparedto B~ -0.18
(Low cost) ]
G Mo,V,W adjustment comparedto B~ -0.18
H Crincrease compared to B 0.02
I Crincrease compared to B -0.1

2.2 RENIEOHES
SR A VI — L RIS, BEE E TR
EEAT o1, OB, FHBRORIEIERE A HERT 5 =

23

Counterpart material S45C
Size of counterpart piece ¢ 100 X 15mmt
Size of test piece ¢ 80X 10mmt

Load 10kg

Rolling velocity 600rpm
Sliding ratio 5%
Temperature of counterpart material 600°C&800°C
Cooling conditions Water cooling, 600m{/min
Test time 50miné& 1 5min
Load

25
|1|“ 125

\/ \ /
T T

120

<

(a) 3-point bending test piece



RO.1

02 YT Ty

12.5
10

2

<>

(b) details of notched department

Fig.1 Dimensions of specimen for measurement
of the fracture toughness value
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FACERE LT, EO—flE L TAREETT-ICIER L
72 C M OWERE R % Fig2 (23, HIEB AR 135
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ZDHBILTED MyC 3B X OM;Cs IRAE DS S H L 7=14.
EHEAGE T3 52O, Fig2 Tik., £7°1360°CIZHNT
BEME 2SBRAA(LL) LT, 1170°C CHEE2NSE T(SL) L7z &
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Fig.2 Result of solidification temperature analysis
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12 1330°CTSLIZ 1138 CTH o7z, T78bb, ATIE
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L7cEE &0, slIFRRMAHRLT <, AT 2V
SWNEEHREMNBWEWR D, 2T AT 2kt
952 & T, RENTTIEH D, Bt o
PR L7z,

AEWERL LTz ~A AT, M THD B LD
HAT /&< L, $EMEEZUET D LWV RIERD
bo DI, CH, HM, TMZUGEEMiM & LT,
TN T OEMUERRFE DR 2 /e L C1T 5 L 512 L,
ZOMDY 7D EM. F#. GO TIL
AT OUGENIH LR T2T2, 2Ll oM
Fotlore,

00 1. +M:Cs (1158C) [+

B i B
) R I (e, W R P e P
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it
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T I il |

1 L—y+M2C (1170°C)
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Fig.3 Result of differential thermal analysis

Table3 Result of AT analysis
AT(C)
Differential thermal
Thermometry .
No. analysis
A 123 153
Conventional
B 223 210
C 190 192
D 210 no data
E 214 no data
Developed F 295 no data
G 248 no data
H 180 228
I no data 180
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3.2 BHLEBHHEOFTHE

T AL IR LY | Ms SAHIE LT
H% Table 4 |2~ 9,

CH. HH, T W T nofEs etk ch s B
MEo b Ms SO ERRBELNTZ, CHM. HE, 1HIC
DWTIE, TERMOBMED b Cr 25 L T =L
TWD, BELOHE NZL D@7 1 LREERD Ms A
DOFEX (1) 225HlE. Cr OHEEIIMs A& FRT5
PHEBHIGFCE, SEOPERERE LT 5,

Ms(“C)=19.36 X (%Cr/%C)+112.4

WEFMOBIM I H Ms SN EHTBHE, BEX AN
EBEE R LEVLERRFOFE v ORI, 1ERM D B # &
L CH CH. HAM, T Tl 72 b LHEE S
N5, OSSR, FEHPHE L E OBk E 725
B/ hE< 720 MEREEOUE LI TX 5,

BINOYHERARIZ OV TIE, BIFEEOEERE RO R
FEREAGDOETHEELIMER. CHETHMIZONTIR
e L. HAM ORI HY) 572,

Table 4 Result of Ms temperature analysis

Ms point (°C)
No. -3°C/min -6°C/min
Conventional A 216 20
B 160 173
C 210 210
Developed H 233 254
I 266 266
3.3 WitETE
3.3.1 =U OB

Material

Fig.4 Typical microstructure of sample materials
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Fig4 \Z A#, B, CH. 1M D L——BAMEHH

WMEE AT, £72. Table 5 \ICENFNOMERM DR
(Wit & B U7 R 2 3 ek O ARFIZ V.
Cr, Mo, W DA E ERRT DHRICROEGA &
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. M;Cs IRALOEENIMER E K 0 B TH 5,

Table 5 Image analysis result of microstructure

Carbide area (%)
No. All carbide MC Except for MC
A 252 7.0 18.3
Conventional
B 18.9 10.8 8.0
C 22.7 10.1 12.5
Developed
1 27.0 9.6 174

3.3.2 EMEEEFESER

BN EEFERABR I AR T DIEE 2 600°C & 800°C Tf T
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JE & HEEREME O BEME T 70 < | TERM A D3 b D7
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EIEFCH D0, Mo EIREHEZ (LT 5 THET
BV, RAEART HFETHEHDH Mo, W HEEZL
BTN E 2 HLD, BV Mo(W)I s COHEL
DIHIRE I L, FER OB A2 RN B D128 Y,
iR COMEEFREMEICANAEI T 572D Th %,

Fio. —RITITRA DI D1 F SRR
FHFBEEZLNDLND, Table5SITRLIZL DT,
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TND, ™A AMD IRt = EH T HMEOE
IR COBEREBIGUZ BT, BRIt E 2 o7
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Fig.5 Result of hot wear test

7 22— —tsukuru No.20 (2012)

3.3.3 EEMpEsHEm
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RERZTRONTRFEU LZRL TN D,

A AMD L DI, BRI EE ORI A S
Lo A COMBEBIL T, RAUDITIITEDO KM & [F
FRICHREE DL S L 72 0 09\, BIIERBRIZ, /A 24
DT BRI HOWTOFMECTH Y, DV r—1
DI FHPEEZ T L T D & bW 2D, A AD5|
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Table 6 Tensile strength and fracture toughness of sample

materials
Tensile Strength | Fracture Toughness
0B Kic
No. (MPa) (MPa-m"?)
A 1274 27.5
Conventional
B 1077 26.0
C 1258 254
Developed

1 1169 272

3.4 EHO—)ILOBLEIZDNT

ko X oz, e oW CGHE 21T - 72 fE R %
KB EZIEEL L C Table 7 129, MEIO#HEMEE LT
FEETR R AT, BVUEEME E LC Ms A, THEEFEMEIT
ENHEERERER, v — L OM SIS BRI 0 g, B
—/VOTTA UV Z I RN Kic 2 400t
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Table 7 Total evaluation of sample materials

Material Roll
Heat High
. Treatment . Surface
Characteristics cast . | temperature | Failure ..
(and Matrix Characteristics
Wear
Wear)
Wear L
evaluation AT Ms :: il Osi o Kic
600°C | 800°C
L/H o ©
A
. H/H © © O ©
Conventional
L/H © A
o e el oo
O~ O~
c L/H o O O © ©
H/H A O
Developed
I L/H o o O O
H/H © A

L/H : Low Hardness, H/H : High Hardness
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Evaluation of the wear resistance characteristics of FUJICO’s composite liners

BRififAFE L2 —

HittAfgEE 42—
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Yoshitsugu Hanada Akio Sonoda
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Toshikatsu Muta Yang Xiao
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Synopsis:

FUJICO has produced high-performance composite liners with high wear resistance by using
high-Carbon and high-Chromium iron. For many years, it is received good feedback from its
users, because of its ability to withstand harsh environment conditions. We have developed new
materials and production methods for improving the quality of existing liners. This paper
investigates and discusses the performance of the liners in terms of resistance toward abrasion
and impact wear. The results indicated that FUJICO’s liners were clarified by area ratio of

carbides and local hardness as matrix and carbides in the performances.
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2. FHELUREAE

2.1 SEEREM

FHEH DY 7D B4Ry & Table 1 (2, A
7Rk & L CRRER 7 1 DRERE LT, Frke

THILT,

BITOWTIIBAFP TH 5720 FIFE I ETV2EL,
Table 1 Chemical composition of sample liners
Chemical composition (mass%o)

Special Metals Product

No C Cr X Y V4 method
A | 4050 | 2530 Welding
B | 4555 | 2025 0.2-0.5 | Welding
C | 4050 | 2025 1.0-2.0 | 0.5-1.0 | Welding
D | 4555 2025 3.0-4.0 Welding
E | 4050 | 2530 1.0-2.0 | Casting
F | 4555 | 2530 | 3545 4.0-50 | Casting
G | 4050 | 2530 1.0-2.0 | Casting
H | 4555 | 2530 | 3.545 4.0-50 | Casting
I | 4050 3035 | 1.5-25 | 3.5-45 | 4.0-50 | Casting
J* Hi-Cr liner Welding
K* Hi-Cr liner Welding
L** Ceramics Sintering

*made in other maker, **developing original ceramics liner

A~D 14 BIOIRBHEIC L DRET A F—Th D,
E, F XSS OSHNEIC X 2B0REEE T A F—TH V|

G~1 1X[F U< $HNEIC X DM IR SHEIL Z A F—
To5 Y, I, K IZHEAOMHERORET A F—Th
%5, &5, LIFAMEE T 2 v 7 F47—) 2H0
T, HAEMR L7z, L USNIE 7 v AR OME
Thh ., REEBIOZ v ARITRE < E TRV,
M OFFRA R DB A EOlE 11572 ENRI > T D,

2.2 $EETE
FRR AR OBEIEAIE X 2 >~ 7 7 = U % FH,
i B 150kgf CTEMIRHH 10 BOSRMETIT 72, 5 "D
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7 = ) EERERE RN O AR L, va T
EREICHE LT, F72, S KO O R EE T
BIOHEERIEIZIT~ A 7 1 By 1 — AR 2 e,
frEIE 0.05kgf & L. AR 15 B OSMFETITU,
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BT Figl IR L7z R A 2 ) —i Bk 2
W=7 7 by U7 EERERBRIC IV | e BEEEED
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AL b E#EREEE A 240m/min (ZERE L7z, 38 2 BRI
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BB OISR & LEE D S EERE D ORFEICHAR LT
i EAT o 72, WIZ, Fig2 \ RT3 v N7 7 A ME
PRANTT I A b — g VERERBRAIT, ME
ZEEFEME DR A2 T o 72, 3RS % Table 3 127”7,

Stopper
Specimen Holder
2
ONNC,
Belt (#40, SiC)

Fig.1 Schematic diagram of abrasive wear test

Table 2 Conditions of abrasive wear test

Load (kgf) 3.1
Speed (m/min) 240
Belt roughness #40

Test time (hr) 2
Size of test piece (mm) 50%50%10
ME§§;>
Angle of
injection

} SGrid

O =
Specimen

Fig.2 Schematic diagram of impact wear test

Table 3 Conditions of impact wear test

Abrasives Alumina grid, #24
Angle of injection ( °) 45
Air pressure (kgf/em?) 4.0
Quantity of projected L5
materials (kg)
Injection time (s) 60
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Fig.4 Microstructures of specimen for different compositions, product methods and liner maker; right photo shows high
magnification
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Table 4 Comparison of carbide distribution

Area Size (um) Carbides

ratio | Ave- | Maxi- | Mini- spacing

(%) rage mum | mum (um)
A 27.7 19.9 34.6 11.0 118.8
B 352 28.2 28.0 12.8 532
C 323 18.8 237 8.3 80.0
D 522 8.3 16.6 2.3 18.5
E 64.5 584 | 107.9 13.8 34.1
F 60.6 764 | 1132 18.7 272
G 50.3 36.4 59.4 9.9 35.0
H 60.6 764 | 1132 18.7 28.4
I 62.4 564 | 1023 249 46.9
J 36.5 11.8 47.0 8.4 56.4
K 333 37.1 77.4 26.3 79.8
L 65.0 10.0 15.0 5.0 3.0

WHAEIZ LD 7 A T — 138 ENE L 0 b IRALD S
DLENEW NS oz, Flo. RAMIDOFELIRL, ek
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Development of heavy-duty lathe for cutting work roll and efficiency improvement of
machining
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Synopsis:

This study aims to develop a heavy-duty lathe with an improved cutting work roll.
Because of the recent rise in international competition, the specialized heavy roll of
SANYO factory and the processing needs of a rough finish roll have been in high
demand. In order to meet this demand, heavy-duty lathe with high hardness for
cutting work roll is required. We introduce from the real lathe to self-design a
lathe for cutting roll with high hardness in the background factors.
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Table 1 Description of engine lathe
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Fig.1 Drawing of heavy duty lathe
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Fig.2 Heavy duty lathe
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Fig.7 Drawing of heavy duty lathe
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Fig.8 Metalworking on heavy duty lathe
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Effect of pore size and specific surface area of a titanium dioxide thermal spraying film on the

performance of dye-sensitized solar cells

"#Jh_
-

1 oy
\ - oy & ! )‘w
= R / k) B

B2 — BifAEL 5 — RififAfE L% — BifAELz 5 —
AEBBMRAREE ABRBWEARE HEBEMAREE o8-k
fRE B KEE B (TH) KO FF TE BiE K Bt (T%) K& EH

Daishiro Nomura Shohei Sakaguchi Daichi Masuzumi Hideaki Nagayoshi

2 B

BT L — AEFHEE WD 2 & T FE K B OBEME RO L%
Umow@ﬁﬁfﬁﬁf%é_&%\m%f\ﬁibtoL#L [RBECRUEE L 72
:@M%&yﬁm%%@@ﬁ&TW%btﬁ’t& I, HEERRINK
MoTz, BhERm EO-OICIE BbF 2 U IEOKIEB L O EREO 2 ha—
IWIIETH 5, ZMEJ'C . AL T H R ORI L OVRS T o L oL Al
‘“Té’k’ib\:MM%gyﬁ@i%@%i@w%ﬁﬁ®ﬂyFD~W%ﬁ
I, CRHECRBG R OMEREIZ & O X 5 ITHET 5027 il L7z, ZOR55R, i
DHRANESNI=DTHRET D,

Synopsis:

We previously reported that as compared to conventional methods, the high-velocity
oxygen-fuel method can form the electrode of a dye-sensitized solar cell about 1/100 times
faster. However, this method possesses low conversion efficiency for the formation of the
titanium dioxide film, as compared with that of conventional methods. In order to improve
the efficiency of this method, controlling the pore size and specific surface area of the
titanium dioxide film is required. In this research, we attempted to control the pore size and
specific surface area of the titanium dioxide film by changing the size of the titanium dioxide
particles and the supply position of the thermal spraying gun barrel. Then we evaluated how
this control would contribute to the performance of the dye-sensitized solar cell.
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Table 1 Characteristic of various materials”
e SELPR-PE(nm) BET m’/g
P25 21nm 50+15
P90 14nm 90+20
D-Paste 13nm ~120
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Table 2 Result of scratch examination using pencil

6B|4B | 3B| B |HB| F | H | 3H | 4H
P25/Standard || - -1 O X | X | X
P25/Tip X | X | X | x| %X |X
P90/Standard || - - - - - 1O 0| O X
P90/Tip X | X | X | x| X |X
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Influence by the spray parameters of a conductive zinc oxide
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Synopsis:

As part of the development of the thermoelectric conversion module using thermal spraying,
we investigated the conditions of the HVOF process with a conductive zinc oxide film, which
has been rarely studied. The results indicated that it is required to be thick enough to enable a
high frame temperature at the time of thermal spraying and for production of the large
membrane of a production of electricity to be possible. However, excessive heating caused
the evaporation of the zinc oxide, and reduced the thermal spray yield.

Hence, we produced a zinc oxide thin film with excellent power generation performance by
a high-speed flame-spraying method by a setup using precise amounts of injection fuel,
oxygen flow rate, and spraying distance.
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Table 1 Condition of thermal spraying on zinc oxide

condition | frame condition spray distance (mm)

a 80

Normal 100

120

80

Low temperature 100

120

80

Sk [0 Q|0 |T

High temperature 100

i 120

80

Low velocity 100

120

80

High velocity 100

O |S |3 |—|x |-

120

coolant
thermo H H

meter

A4

heat generation

module
r heat absorption ._._.__.______
heater

controller

circuit tester

Fig.1 Schematic illustration showing structure of simple
eqipment for power generation evaluation”
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thermal spraying conditions
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Evaluation of the environmental purification function in the photocatalyst product by thermal
spraying method in the applied environment
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Synopsis:

FUJICO has developed a photocatalyst product with a high environmental purification
function by using the thermal spraying method. Using this technology, we evaluated the
performance of the product placed in real environment conditions. This report demonstrates
the effectiveness of the number of bacteria in the restroom by antibacterial floor tile, and
evaluates the reduction effect of the ammonia concentration. In addition, this report evaluates
the effectiveness of the air filter in the smoking room on the VOC gas concentration and the
number of floating bacteria and confirms a reduction in the number of floating bacteria.
However, a concentration reduction effect of VOC gas was not observed in this report
because of photocatalyst poisoning by the oil of the cigarette. We also carried out the VOC
gas removal of the factory effluent gas with the VOC deodorization processor (solar reactor)
and confirmed a half of VOC concentration by the intermittent operation. Currently, we are
continuously examining the VOC gas removal efficiency by consecutive operations.
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(2) Mortar construction

__A |
(3)Tile attachment (4)Washing and mortar drying

FUJICO MaSSC Shield Tile
Fig.1 = Photocatalyst tile construction to steel company
toilet
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Table 1 Results of the number of adhesion bacteria on bus terminal men's-toilet floor

{CFU/100cm®) {CFU/100cm™) {CFU/100cm®) {CFU/100cm™)
Before constructing One month after constructng Thres month after constructing Six month after constructimg
Standard Standard Standard Standard
Samplng Staphyiococcus Siaphyioceccus Siaphyioceccus Siaphyloceccus
plate count plats count plats count plats count
pomnt aureNs QUPElS QUPEls QUPELS
bacteria bacteria bacteria bacteria
{1 Frontof
N.D. 1.300 N.D. 2,300 N.D. 12,000 N.D. 510
chamber pot
@ Frontof
870 14,000 N.D. 7.800 N.D. 12,000 N.D. 810
chamber pot
& Frontof
N.D. 460 N.D. 430 N.D. 18,000 N.D. 230
chamber pot
@ Closet
N.D. 3.700 N.D. 6,200 N.D. 3.600 N.D. 3.500
bowl
B Closet
20 3,500 N.D. 11,000 N.D. 5,200 N.D. 2,300
bowl
&) Passage N.D. 2,200 N.D. 1.600 N.D. 13,000 N.D. 6,500
(@ Passags N.D. 9.500 N.D. 490 N.D. 21,000 N.D. 480
& Passage N.D. 1.100 N.D. 120 N.D. 25,000 N.D. 380
@ Entrance 8,500 85,000 N.D. 50,000 N.D. 7.600 N.D. 16,000

%Coliform bacteria are no detection.

Table 2  Results of the number of floating bacteria in bus terminal men's-toilet

(CFU/500L) (CFU/500L) (CFU/500L) {CFU/500L)
One month after One month after
Before constructing Six month after constructing
constructing constructing
Standard Standard Standard Standard
Sampling
plate count Fungi plate count Fungi plate count Fungi plate count Fungi
point
bacteria bacteria bacteria bacteria
Entrance 91 120 41 43 92 49 54 58
Frontof
238 96 46 36 110 87 110 63
chamber pot

K Staphylococcus aureus are no detection.
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Table 3 Results of ammonia gas concentration in bus
terminal men's-toilets

One month after Three month after Six month after

Before constructing
constructing

constructing constructing

0.6ppm 0.47ppm 0.22ppm 0.08ppm

METHNCHANT, M LADT =TTk
ELTWD, LML, TUoE=T ORIEER TR LS Z
EDHIRDIRE)T 0.1ppm TH Y, fE Tk 1 »HE 3
H A% TIX, ZORELIFE TR L L TERREHISET
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R H Y . 3 » ARBITAKED RS L W= Z &Ic X
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ZDEHI IS BLMNFE L TSN R T 55,

KEFENUGESINE 6 » ABROFERANZIL, 72%F
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Fig.3
point

Office men's-toilet and women's-toilet sampling
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Table 4 Results of the number of adhesion bacteria on office men's-toilet and women's-toilet floor

(CFU/100cm™) (CFLI/L00cm™) (CFLI/L00cm™ (CFU/L00em™)
5ix month after constmoting | Theee month after constmoting | One month afier consmcting Bafore constmoting
Standard Standard Standard Standard
Staphyococous Staphydococous Srapidococcus Stapiyococas
Samplins point plate comt plate comt plate comt plate comt
TUFELS UFELS TUFELS TUFELS
bacteriz bacteriz bacteriz bacteriz

T Front af

N.D. 23,000 HN.D. 130 HN.D. 210 N.D. 46,000
chamber pat
& Front af

N.D. 1,500 HN.D. 35 HN.D. 1140 N.D. 48,000
chamber pat
B Frontaf

N.D. 25,000 HN.D. 20 HN.D. 30 40 33,000
chamber pat
@ Closet

N.D. 6,800 HN.D. 220 HN.D. 1440 N.D. 23,000
bawl
& Closet

N.D. 330 HN.D. 200 HN.D. 2,000 410 120,000
bawl
B Passaze N.D. 420 MN.D. 260 HN.D. 220 N.D. 130,000
D A= s toda

N.D. 1,600 MN.D. 230 HN.D. 130 N.D. 430
antrance
(B Closet

N.D. 4300 MN.D. 40 HN.D. 220 N.D. 24,000
bawl
@ Closet

N.D. 630 MN.D. 210 HN.D. 2,200 WN.ID.| 2,800,000
bawl
@ Tools box N.D. 440 N.D. 20 HN.D. 300 N.D. 6,200
M Passzzs N.D. 330 N.D. 170 HN.D. 400 N.D. 40
T35 Women's

N.D. 710 MN.D. 3.900 HN.D. 1940 N.D. 1,704
toilet emrance

S Coliform bacteria are no detection.
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Table 5  Results of the number of floating bacteria in office men's-toilet and women's-toilet
(CFU/500L) (CFU/500L) (CFU/500L) (CFU/500L)
Before constructing One month after constructing | Three month after constructing Six month after constructing
Standard Standard Standard Standard
Sampling
plate count Fungi plate count Fungi plate count Fungi plate count Fungi
point
bacteria bacteria bacteria bacteria
Inside of
157 104 41 31 46 31 170 31
men's toilet
Men's toilet
71 98 43 27 17 17 36 26
entrance
Inside of
145 145 36 26 20 17 30 19
women's toilet
Women's
81 133 35 45 7 22 45 72
toilet entrance

K Staphylococcus aureus are no detection.
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Table 6 Results of ammonia gas concentration in office
men's-toilet and women's-toilet
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Product name MC-T
Voltage rating ACI100V (Single phase )

Electricity Silent mode 340W .~ Normal mode 350W
consumption . Turbo Mode 400W

. Silent mode 2.1m*min~ Normal mode 2.7m*/min,”
Air volume -
Turbo Mode 4.1 m”/min
Size 525mm(W)>*400mm(D)*x600mm(H)

Fig4 Air purification equipment MC-T specifications
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Fig.5 MC-T installation situation in smoking room
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Fig.6 Removal effect of floating bacteria in smoking room
with air purification equipment
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Fig.7 Removal effect of floating fungi in smoking room
with air purification equipment
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Fig.8 Removal effect of floating microbe in smoking room
with air purification equipment (IMD)
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Fig.9 Removal effect of floating particle in smoking room
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Fig.10 Removal effect of VOC gas in smoking room with
air purification equipment

BEDFRTH S VOC H A%, MEHT ClIETo0
RN Ty, MRE ST CIIBREDR DI EALR
FER AR LTe, VOC T ABRENID D707 7B &
LT, ZNTEENDZ—INVEOWMGN T V(G5
HEPA) 7 4 V& —Z i@ L, N~ 1 v &2 — -~
L7720z, Sefieh B K AR L 7= L HEER S
2o
AEIOFERRAERE 2, U3 Lzt filize
R CEEE & U CH —VEOMY ERET D7D O
REZ R o 7o AR 2o S LEEE O BR R N B EE T T
H5,

4. EXRTE VOC i RUMEBEE DEF

4.1 VOC B RALIBLETE DEEE
KIGHENIIH SN D Z LT, AW E SR T 5
HERE, WOEMLR 3 DHERE 2 RF o e — K CRERR S
Nz, Yo7V TR A RO VOC 7 A5l Rk
R LT\ D, BATIEEOME A Fig.11 12”7,

Clean air

e i e s
=t |
HH}}" ~.\\\ ] Temperf.\dglas.s |

|| Gas flow I

e
Zeoliteboard
P

Fig.11
VOC removal equipment

Schematic diagram of the electric unnecessary

56



42 SAIEEA 54 bDR— FERMERE

BIFEEEIEI T H IR T RN F— DR AN 5720,

KBTIV EZ TS HF 8 ) T T tEH L- Y
—T =V a2 b—F &AL T 47 4 hR
— ROFEARMEREZ 3 L7,

ILDOT RZ—,3 Z1Z2100mm X 100mm X 6mm(l X w
XODIAEL AT A FAR— R % AL, £ 100ppm (27
LIz v ZFEALE, 2R, V—F—3v 32
L—2 —Z LW ATV, T ADOBREMREZ FHE
L7z, RO SIILDEY O KB EFE L,
31.6mW/em? (TR E LT- H AEEEDRIEIL v oD
FRAE & =,

Wt 4T A4 FAR— Rk 5 hro UEREMERER
Bl & Fig.13 1R,

——Toluene -m-CO;

T 30 /.l 500
o
4 400 =
Z 50 E
2 /-/ | 300 &
L 40 pry
3 -
3 ~ / 200 9
20 4 100
0 o 0
0 05 1 15 2
Time (hr)
Fig.13  Time profiles of photocatalytic decomposition of

toluene gas on the zeolite board

SRR D RV REEAY 30ppm & g5 T
2 OIFRBRBRAARTI AR — RIZE SN 7-9T
B A— ROWAE DRI U 7= BT A BRg L .
OYRERBR A BRAA L2720 T D hbm i d 1 T
BITRESITWVD A, CO, Hid 2 R T b ez
Lo T MVEUNELSMLTELAICRETD
700ppm (2725 TRV, ZIUTEA T A MIofiRkE
WZRAET D CO, DWENRE - LB X BND,

43 VOC R RAWBEEDIE. E#hETh
VOC i BALFRRERE | 2SN T, THHEN A DALEEIZ
AEZATV, AN TN OBESH CO TR 21T

STUWNA,
MaSSC V—F—1 77 42—t L CRIELIZEED
BEE % Fig.14 (2”9,

PEA AAERDBRAAE & LTI 6.5m/sec DFEHE T
VOC 77 A2 % 10ppm 7> 5 Sppm £ T3 H146EA
ATHZELTHD,

THLVHEHENA T AOANOEEL YT 27 X —0D
HOEEE ZET 5 2 LI2 80 ORI N A
P L7, HIEIZIX Figaro #2774 TVOC E=4 —
FTVR-02 % FH\ =, T A 2 it i L > Tl

57

L, %9 6.5misec, 9 5.6misec D 2 S CHIE LT=,
HERE A Table 7 1287,

—_—
Hinmad Lakacal lbe

Jst i

Tiest gas sampling - *Exhiyest ms {5 eaneroled to 1114
—
®

~ i

Photocalys peolite boned 0D x| sy = Sereme

Fig.14
MaSSC solar reactor

Schematic diagram of the trial manufacture

Table 7 Removal effect of VOC concentration from
industrial exhaust gas by solar reactor
Inlet Outlet Velocity of
concentration | concentration gas flowing
(ppm) (ppm) (m/s)
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