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Abstracts

Mitsubishi Denki Giho: Vol. 67, No. 2, pp. 2427 (1993)

Ozone Treatment of Seawater
by Hatsuo Yotsumoto & Tateki Ozawa

Ozone treatment can be used to control bacterial growth in such sea-
water environments as aquariums and fish farms, and also for decolor-
izing and clarifying. However the reaction between bromine ions pres-
ent in seawater and ozone forms an active oxidant species that is harm-
ful to fish. The authors have developed an active-substance ammonia
removal technique. The effectiveness of this technology has been tested
at fish hatcheries, where investigations on pseudocaranx dentex, squid
and king crab have been conducted.

Mitsubishi Denki Giho: Vol. 67, No. 2, pp. 2~4 (1993}

Present State and Prospects in Ozone Technology
by Katsuhiko Isobe

Mitsubishi ozone technology includes ozone generators and ozone appli-
cation equipment. The generators employ inverters with improved cool-
ing and dehumidifying units to enhance efficiency and reduce operating
expenses, thus offering the supply of ozone at lower cost. Water-
treatment applications are actively being developed, and the corpora-
tion is working to expand the use of this technology. In the future,
continued improvements in ozone generators and associated equipment,
and their increased use in drinking water and sewage treatment will
offer immense contributions to society.

Mitsubishi Denki Giho: Vol, 67, No. 2, pp. 28~32 (1993)

An Intermittent Ozone Feeding System

by Akira lkeda & Tateki Ozawa

The corporation has developed a new biofouling control system that
eliminates the microorganisms that cause blockage in water conduits
and heat exchangers by intermittently injecting high-concentration
ozone doses into the water once or twice daily five minutes each time.
The article describes this intermittent ozone feeding system, providing
example biofouling control applications in a water-cooling system for a
steel plant and a heat exchanger for a heat pump that uses sewage as a
heat source.

Mitsubishi Denki Giho: Vol. 67, No. 2, pp. 5~10 (1993)

An Ozone Generation System

by Toshikazu Honda & Masaaki Tanaka

The report introduces the development and features of the corporation’s
ozonizers. It describes a silent discharge technique--currently the best
available method of ozone-generation--including energy efficiency and
discharge conditions. Ozone generators split oxygen molecules into
energetic atomic oxygen that forms ozone with a comparatively low
energy efficiency of 7.5-2094. Practical ozonizers seek to optimize oper-
ating parameters for maximum efficiency.

Mitsubishi Denki Giho: Vol. 67, No. 2, pp. 33~37 {1993}

The Application of Ozone for Deodorization in Sewage and
Raw-Sewage Treatment Plants

by Naotoshi Matsunaga & Norimitsu Esaki

The corporation is working on deodorizing applications of ozone. While
ozone is capable of oxidative decomposition for a variety of com-
pounds, the rate of reaction is too slow for typical odor-control applica-
tions in which concentrations of the target compounds are in the ppm
range. The authors have developed a high-efficiency ozone deodoriza-
tion system that employs a deodorizing catalyst to take better advan-
tage of the oxidizing propertiesof ozone. The article introduces the
principles, oxidizing performance on various odor-causing compounds,
and examples of actual applications.

Mitsubishi Denki Giho: Vol. 67, No. 2, pp. 11~15 (1993)

The Application of Ozone Technology to Water Treatment
by Shigeki Nakayama & Yoshitaka Kugawa

The ozone reactor--generally in the form of a bubble tower--is a critical
element in ozone water-treatment applications. Ozone reaction rates
and theoretical bubble tower models provide the ability to predict
decolorization, deodorization and bactericidal effects. Oxidation effects
are shown to be accelerated by using ozone in combination with ultra-
violet light and hydrogen peroxide, allowing a wider range of applica-
tions.

Mitsubishi Denki Giho: Vol. 67, No. 2, pp. 36~40 (1993)
Decomposition Technology for Residual Ozone

by Maotoshi Matsunaga & Akira tkeda

Activated charcoal, thermal decomposition, chemical baths, and cata-
Iytic ozone decomposition methods are available for large ozonizer
installations used in tap-water and sewage-treatment systems. The arti-
cle compares the principles of operation, key application considera-
tions, equipment costs, and operating costs of these methods.

Mitsubishi Denki Giho: Vol. 67, No. 2, pp. 16~20 {1993)

The Application of Ozone to Treatment Technologies for Tap
Water and Sewage

by Yoshitaka Kugawa

Among the most-published applications of ozone technology are the
treatment of tap water and sewage. Ozone technology offers several
advantages in these environments. The strong oxidizing effect of ozone
is bactericidal and effective for deodorizing, decolorizing, and prevent-
ing trihalomethane formation; ozone treatment is safe, because the only
by-product is oxygen; and continued innovations have made the cost of
ozone technology competitive with other alternatives. The article
describes the use of ozone for water quality improvment, efficient ozone
reactor equipment, a summary of installed systems, and examples of tap
water and sewage treatment applications.

Mitsubishi Denki Giho: Vol. 67, No. 2, pp. 41~45 (1993)

An Ozne-Generation System with Oxygen Recycling

by Masaaki Tanaka & Shigeki Nakayama

The corporation has developed a new ozone-generation system that dra-
matically lowers operating costs by recovering oxygen from the ozone
reactor tank and recvcling it for subsequent ozone generation. The criti-
cal step is removing the gaseous impurities from the reactor tank
exhaust. The authors studied the effect of the gaseous impurities on
ozone generation efficiency, and used the results to design and construct
a pilot pulp-bleaching plant based on a 100g/h ozone generator. The
plant has proven practical and economic.

Mitsuhishi Denki Giho: Vol. 67, No. 2, pp. 21~23 (1983)

An Ozone Pool-Purification System
by Tateki Ozawa & Hatsuo Yotsumoto

Ozone water-purification systems for pools have proven an effective
means of improving pool-water quality while causing small environ-
mental impact. More than 200 Mitsubishi Ozone Pool-Purification Sys-
tems have been delivered in Japan. The article reports the results of
water-quality analysis before and after installation, and also the results
of an opinion survey of pool users on the system.
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Abstracts

Mitsubishi Denki Giho: Vol. 67, No. 2, pp. 70~74 {1993)

The Development of a Linear Accelerator and Computed
Tomography System for Medical Use

by Hiroaki Sumitani, Masaki Koumaru, Kazushi Hanakawa, Hideyuki Kawakami,
Tsunetoshi Tanaka & Hiroshi Kikuchi

The corporation has added computed tomography (CT) functions to a
linear accelerator designed for radiation therapy and related medical
applications. Incorporating diagnostics and therapeutics in the same
unit makes it no longer necessary to shuttle patients between two
machines. The unit can also be used simultaneously for radiation treat-
ment and dose monitoring. The article summarizes the problems
involved in changing the X-ray source from an X-ray tube to a linear
accelerator and adding CT functions. It also describes the configuration
of the comhined apparatus, lists specifications and provides application
examples,

Mitsubishi Denki Giho: Vol. 67, No. 2, pp. 46~49 (1993)
The Removal of Colloidal Substances in Pure Water

by Koji Ban, Motonori Yanagi, Yukio Higaki & Takaaki Fukumoto

A current issue in ultrapure water systems is the removal of colloidal
substances. This is difficult because the properties of colloidal silica fall
between those of ions and particles. Colloidal silica in ultrapure water
causes wafer discoloration, making its removal a high priority. The
authors explain the development of a technigue that employs ozone/
oxygen aeration with ultraviolet irradiation to ionize and then remove
colloidal silica. The article also explains this mechanism.

Mitsubishi Denki Giho: Voi. 67, No. 2, pp. 75~79 {1993)

The Application of Liquid Crystalline Polymers to Loudspeaker
Diaphragms

by Dsamu Murakami, Fumiaki Baba, Akira Yamada, Muneaki Mukuda & Kozo Hara

The corporation has developed a new diaphragm material for loud-
speaker systems that incorporates liquid crystalline polymers. The pol-
ymers have a high specific modulus of elasticity, large internal loss and
are easy to use for thin-well forming. The materials have been em-
ploved in a new speaker system that reproduces sounds naturally over
an extended frequency range. Using the thermal-resistant polymers in
combination with high-speed injection molding technology, the corpora-
tion has succeeded in the development of a loudspeaker in which a cone
diaphragm is inteqrated with a coil hobbin.

Mitsubishi Denki Giho: Vol. 67, Mo. 2, pp. 50~54 (1993)
Electrical Equipment for Reverse Cold-Rolling Mills

by Kenji Mori, Koichi Ishimura & Ken Dkamoto

Cluster rolling mills manufactured by Mitsubishi Heavy Industries are
becoming popular for use in new reverse cold-rolling mills. Mitsubishi
Electric has delivered and proven its electrical systems for these mills.
The article introduces the features and control performance records of
its electrical equipmet, specifically, the drive and control systems.

Mitsubishi Denki Giho: Vol. 67, Mo. 2, pp. 8085 {1993}

The 70P-X3 High-Resolution Muitimedia Projector
hy Yashiteru Suzuki, Koji Minami, Hitoshi Nakahara, Akira Hitotsumatsu & Yasutoshi Mihara

The corporation has developed a high-resolution 70-inch rear-projection
monitor system capable of displaying not only NTSC and HDTV sig-
nals, but also graphic images from personal computers and worksta-
tions. The unit’s auto-scanning function is compatible with horizontal
scanning frequencies up to 756kHz. Newly developeddigital deflection
technology prevents color errors near the screen edges, while uniformly
high precision video circuits, CRT and projection optics realize resolu-
tion suitahle for muitimedia applications.

Mitsuhishi Denki Giha: Vol. 67, No. 2, pp. 55~58 (1993)

An Anti-Electrolysis Power Supply for Wire-Cut EDMs
hy Hisashi Yamada, Takuji Magara, Seiji Sato, Takeshi Yatomi & Akiyasu Ito

The corporation has developed an anti-electrolysis power supply for
wire-cut EDMs capable of both rough and mirror finishing. The power
supply prevents corrosion due to electrolysis, dramatically reducing mi-
crocracks and surface damage induced by machining. The power supply
gives wire-cut EDMs high precision, and makes them suitable for appli-
cations ranging from die machining--where extremely long tool life is
necessary--to component machining.

Mitsubishi Denki Giho: Vol. 67, No. 2, pp. 86~90 {1993)

Noise-Adaptive Audio Signal Processing for Car-Audio
Systems

by Ken’ ichi Taura, Fujio Hayakawa, Masahiro Tsujishita, Masashi W be & Jun Ishik

1

The corporation has developed noise-adaptive signal-processing tech-
nology for car stereos that compensates for audio-masking effects that
occur in a vehicle with its engine running. The system processes the sig-
nal, regulating dynamic-range compression and low-frequency hoost to
suit the current noise level. The operating parameters of the system
were carefully adjusted to vield a subjectively constant sound level
without displeasing effects, such as “breathing”, under a wide variety of
road conditions. Passengers can therefore enjoy music programs with a
diminished sense of road noise.

Mitsubishi Denki Giho: Vol. 67, No. 2, pp. 58~64 (1993)
The MELNET R2000: A High-Speed Multi-Protocol Router

iN & Tatsuki Ichihashi

by Masayuki Eguchi, Masamitu Saito, Motoyuki Kan, Y:

The corporation has developed the MELNET R2000, a router capable of
linking various LANSs, such as FDDI and CSMA/CD, and wide-area net-
works like leased lines, packet-switched networks and ISDN. The multi-
protocol router employs a RISC processor to achieve high performance,
provides excellent connectivity for distributed networks, and offers
essential security functions. The article introduces the features, configu-
rations, and application examples for LAN systems.

Mitsubishi Denki Giho: Vol. 67, No. 2, pp. 9194 (1993}

Combustion Noise Reduction in Home-Use Burners
hy Teruo Sugimoto, Minoru Sato, Shinji Nakashima, Yoji Murakami & Masashi Tamura

The corporation has developed a combustion noise-reduction technol-
ogy for its kerosene “Fan Heater” series, now one of the most popular
residential heating appliances in Japan. The major emphasis was placed
on lowering noise and turbulence in the air-fuel mixture. The air-spray
atomization RTS burner employs twin nozzles and double strainers.
The CCV burner heats the combustion air and uses a hot gas ejector.
These measures reduce the noise levels of hoth types of burners by
approximately 5dB.

Mitsubishi Denki Giho: Vol. 67, No. 2, pp. 65~69 (1993)
A Linear Accelerator for a Free-Electron Laser

by S Nishihara, Toshimitsu Suzuki, Yoshiyuki Yosojima, Shinji Sato & Kazuo Imasaki

The corporation, together with the Institute for Laser Technology, has
developed a linear accelerator for investigations related to free-electron
lasers. The apparatus consists of a new RF electron gun and an acceler-
ator cavity that accelerates electrons to close to the speed of light. The
accelerator is capable of generating an electron beam with the intensity
required for free-electron laser oscillation. The development of this
laser holds much promise for expanding the applications of laser light.
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BRI A N BONEHED 2 ORTET T L Z L0
&, NI Tl TSR T AT — bR Y 7%
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1. BT/ AtfaREDBR

28(156) “HRULBFeiT (R2) *~ dI i Sy

SRR EORN RIS & L CERMEShTn b P,

ARGTI, EREEEO A & R EE R TR T B R
KA T AMHEEBEOME AT 5 L & b1, —fle LT
HFRETFNWAERE T IV TRIRA VRIS & BB
(R % S0 L 7oA Y 2R T, F72, BIRA Y v ibiage
BOBMABN DV TN b,

2. ERFVEHERBEOBELER

1 EOW 248, BIRA Y AEEEEE ORSRN U9HE % R
L72bDTHb, RTITGRLAZEHIC, ZTOEEITFVFA
W, IRV, SERN IS ¥ -0 S

(a) #IE

(b) M|
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Tk, F VA TERNEIZL - TEREN - F Vi3
PRI 7R 72 & - TSRS LN, —30~—40CIZé
SN ) I TS - EREESN B, —T, WEEDS
PR S M-BERIIE U R/ PR S h, —eREi (3912
R D1 24 e ) UREBARASHE D IR SN B A5 BAZA L
TIaE, HUEKO—EZHEKE T AHIEs & %R
SN, WoE SN2V EEE T THIR S e A7 5 SRR

(5 ~10 5F2ED) IZBiAE S h, BT BOEWBREDOA Vv V5%
WEKIHER S D,

F1d—0lE LCT250g, WDKK A RS O
ERLIZDDTH D, TOEBIL25g,/ h DAV F A HF2AfH
ML, wK1H2E, &55MTH250g/ BDA V%
KNGS B Z ETE D, BlZIE, BWUEKEITHT 5
SHMOFEA V) ViBEY 5e/m® Sppm) & T BEE, B
600m?®,/'h DEHKAKERDEWNE BT 5 2 EHT
&5,

CORIR A B ORRELUTOE BN TH A,
(1) FVFAFE, BEENICEY Y 2 EATEHEDL/
100 FEBEIT/NS K Y, BT A M REROF V3L D b
KIEZARTE %,

(2) AV EARKEEDH I, (SkoEFEEAD (1
ppm ZEEEA) OEFEIZINT, 1L 10T SRS

{4}
o

®1. BRA AHEEE DS

IH H £ K
F AN 250g,”
EA B 2|,/ 8, %54549H
TEANRRE Sppm {5 73 DI HLRE)
?&Lﬂﬂ\ #1600m®,/ h
i 25kWh,” H
HE 1.2m*/H
FASIZARES 1.8m{L) X1.8m (W) X2.2m (H)
BES R 1,550kg
wOR AC Z4H200V, 10kVA
B AR E
AT | 15—
7 O 7 S I i 7/ S
(¥9100%) (#7100%)
(50m) (50m)
G e HEx

Ry

/’7"\

CEBRT O ILARE(RESMm, KE1m, FE1.5ms)

T B TR— A(A1R65mm, £E50m %, FUR0.5mS)

3. EFILKER/O—

BRA VG 27 4 - W - /NR

- (>

) EFERREOF VU ERV, o FOFEHENI DR VOT,
ﬁaiﬁ(% AT,

3. BRFJFEACLDBETIVAKRERD
M ERLE

F AR TR R LR S B 7o, fEERAIE
RS E OFEE DR F THENAER T 55 5 LA
HhHo UITTIE, EFNVKERE G TIER LR L AR
P ORIR % T2,

3.1 RBREERUFE

FEEBRIZNEIOBIR A v 3R (" A3 1 0S-1
B, 1.8g/h) AWz, EFMAKERIE R3IRLAL

2V RFIRTa Y O VRGO L, AV
FHNCKE, Ay 1H1~2H, %548, Kbty rig
BE 5 ~10 ppm TRIKEA L7720 &RVNZ ARSI s
HRBEME IR B oI, i (EAHLD), HREX OKRERH
150m AHY, AR 100 8)) R OMRE K& BE#9300m 4
L, FEERIER 200 F0) (BT 2 ) VEREE (M1 35 mm,
& 1m) #%E LS

Kl 1002 /5T, HEFENOREIEN1.5m,/ s TH -
toeﬁ,%Mmmﬁmmﬁﬁfaﬁﬁﬁﬁmwwtié

ORI R— Ak, AEE66mm, £ 3100m (1
%amﬁr YR — AHDOFLEIZ0.5m s TH-72

F1ET A MTHR, FERERE T FHICHNR T 5700
WS, 1H 1M, 5408, 4 iR S ppm (ELER
K100 £/ 5033 B 5 RN+ D) LB &
WAV UEA LT ZOWE, 35 ARICEBETHOTIT
HEPMNFEIFRDOENOT, H2EFT A MTE, £EICH
7o TEEIAFEIETE S L IC I A2 [E, %5507,
FNENF VL BEN 0ppm ERB L HCH VUEAEY
WinL7z, %8, #HLEKOKRE pH X, FhFN25
~3BCHRUT.5~8.3 THolz, T2, £HEEWE (TOC),

(ppm)

i
32

KA 2

4. BXRAJ L EARFOKEERAD
T RE
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ki

TFIEME (SS),
15, 9 BN 107ppm TH Y, BEEOTERKL D LEHEY
BRMREA & VIEENE L o Thh, fIEEIE, KT
BRC, 727 ) VERBRES MO ok — U A3s L7 v
MR (110°C, 2 RRMIEZER) M OTREEE (#1600°C, 1HF
i) #BFCAUA RFF) (£0.1g) THE L7z,
3.2 BRAJVEABORERAA YV VBE

R4, S5oMONEAV EEN 10ppm &5 L H I
AV RIEA LI L SR, PERVEERICBTEE VY

BEE ORI R L2 DTH B, FIETIE, VT EA
R R, RV IBEE Sppm R L, 5 OO
F VRIS S ppm TH o7z, —F, PEREVRETO

N BRI ENEFN 2 ppm BLTF0.5ppm TH 77,

DL, OB T VB SRR B T
AL, 60~80 B TR L7z,

k_0)l"" HALBRK D—HoE 1, #8001, me Th -7

S SEHE VUEEE 10ppm DA VT UIEAI L o THRERE D

Mg 14 > B Ca A + VIBEEIXENEN 1L,

0~ 2Mf,/ m¢ | TE, SE4
3.3 IBERBRER

(1) ¥R

T UENE T DR 5720 b O — VRGITIEkR 2
WRBRICT 7 U VEDNBEZZE L AT A LONTET H DN
BREL S /o, BRI, Hm il S 5T IdE LS, 35
ABICIE R & b EefRPBEE L), MEEIZH 5mg/
m? (110°C, 2R Lo/ DL E, HKENIE
%# 0.11MPa {1.1kgcm?| Td - 7-D %%, 0.17 MPa |
1.7kgem? Z¥EINL 72 SO X ST KA%0154A
PETH &, EKE ﬁﬁ%ﬂ%b<ﬁMTé@m#
niz,
R2TRLAZL DI, #dA0.5m, s DR~ A TO
358 (110 CHtR) 13K 30mg,/em? & %2 ), FEATL.5
m/ s DT 7 ) VREBE OBE O/ 6 fEICEIL 72, 72,
FHEM OIS EE (6000C, 2 FERTRBEE) 255 60%
ThY), AT74 LOFFEATRT EEX bb,
(2) BRAV AEREA L BAEE LR

EIIFEE SN,

£2. A2 MO-NREINIBT2HEE(BEKIBHE) 1A 10, 550, Sppm OF /v 5EALIEE, Rk
WA | B BUHEEDT 27 1) VBT, ik 3EERICB LT LA
(110, 2h) | {600, 1n) FRED b o 7275, BT s h
(mg, cm?) (mg, cm?)
AL 3.0 2.0 7o
AL 6.0 3.3 —J, BBITRLZZEHZ, 1A2[E, £55%, #he
o W 1.4 0.8 L10ppm (24 V' Y IEEAS R BN L 236, 0K 35 B
2O 1UL 32 x
T 2 BOTHEL bEIEE R S NG o 70 Tl d
AR .2 1. N PN e . -
T s 78 FEAGAHC DO TG RO LE CH DA, 20
ilf,i; WO 22.7 14.1 BAEKCit, 1820, %540, #hFnl0ppm D5
n]L\ BB 29.5 13.6 HTA VY EBMRIITEATHZ EIZLY, %300111#5%’1
A % B 23 17.9 (" EER IR 200 BY) DK DA % 12U F5E 41T
[;} CRERA AR
1,800m°,h 700m*,”h 1 #2 #3 #4 #5 #6
#600mm { T h ATL—/X
1,100m*h \
PRSI %ﬁ )
Y Y Y Y Y T
! | 1 ! 1 4
(@) BRAY RS B R
:%«—D —RERA A G
Wf/b_l PRGN
D ®
C -srm**gg —
(35m)
A A ) 3= LhlEig
—
g—1y2
Q? 57— Imats) ShERt 1 aE
1,000m? 1,000m?
kg fe—
(b) 3> RO—/LRF! 1.000m’ 8
X 5. FKIDEHEDATERSD 6. O—/LESHKRDEMNEHL AT A
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Blkd 52 &EATE T 74%, RERRIRE "B 2 ZO5EfE FTAFHE -+
R THAMEROEMAE RS 2R L72b DTH L, &4
(SRR L ORIR A v AR O F e AR TR L7z,

4. BERAVHHEEBEDERS

4.1 BSTIHBAHNARAOBR"Y ST, VAR & AREEASHEIE 21,
613, T VEIESEEDKROMIA AV A EAC L B4 S EATEE 1ppm T 1 A 20E (HRE128EH), %5
AEBIEBIE R LD TH D, Z2 T, 22FTCHRIKA SETITANT VS, F8id, MR35 OB 7L —
VUEATON, — KRBT RIEASTO 1 E4 7 o+ FRESSRSRERI ORI R LI- D Th L, + VU EAE
VUEABRENENG B kg (4 F A FEE D 25¢.h) Thhwige, BEOREREAHRIIR 54 A HERICAEL
RU1.3kg (X VF A H%® 1 130g/h) THb, /D TWADNPEEESND, —F, FEOFHFTHIRAV EA
EALEME, 1H2MH, £50M& L, EKRKKTHO.S L7oMeE, BB A 5 4 LEDNF IIRD LT,
ppm DAV U SN, AT A LOFENSNIITEEICH G EZE A LB DL o7z, S5 IT, FOHDY
SN TWB, SEIOERA VS VEAICLY, LIRS 2D T HIEITERFIERIIBOTY, 254 L2 —
A LD GH) B X ARBARDFEERL AT L — ) X LVOMFIRELNT, BocifEsOEmEIC X AHRETIR
LVOBDEN Lo -FEDIRE SN TS, 3512, F3 FRD LTV,
WORL7-E SIS, BAERRMIAE L2 b, FAERKIK Zok3iz, 1H2ME, &£55M, F#nFHE 1 ppm O
MECERR SN LR E, T2 Fa A MIGERE D bz b GMTHY Y EBRIEATAI LY, L — R @R
BKTTAEWHIRIIELN TV A, PEMR TR R S 57010 5HOEE b D,) Btz
4.2 FTAAAE— R THREBRBAOERY
x4, BXBRREAT
BRA AEEBD(LTE
R3. BRAVIEAICKDHLETA N AR
BAL L me-k ® MR FH T L E
5 B BR A g E 730X10%cal/hX 2 &
B | ik oKy 4.1m* minX 2 &

WA, MENA - 0 26 (18.5kW)

HFax b WK A o ga s

il i 3.70 1.10 RN X 16.5¢/hX 1 &

g 2 | 197 0.92 @ E A %A LH2ME, %557

(#%i8) exts ¥ —HK>7 Im'/minX1&
Bax 5.67 2.28 (18.5kW)

§> ,,qzis 7’“ Eﬂ{(ﬁo’c /%7)(@ [ |
=25 EASOC B480C
J X = D e
TR N l}%ao’c
N | ;msyxsoc%sﬁ@%/ || zuzs0C
i S
T | &= N
)t \ Vot g -
Pt T~ ==
* x> = Ak D msRrs —
TAMmEE 2% AAEE @ AraC A i i
i i 5k4C
| RN b im«a‘c
— ALt rH NP S
™ S U S g S S Y 17
1
v L BRIk SO

7. KIRMARE "RPIOIERE" FTRRFAE— MR FRRGEOEMENLE S AT A

BRAV A 254 - i - AR 31(159)




(a) fmpLrg
8. TL— hrASHREBO AT T ATERLCESG3LHHE)

25 A L ROPR T = WAEDSEEIB I 3T A,
ERDBSARERD A F 4 sAFIEEE LT, AR Y
R= WPk 7T L k7 SRR 2 5 ARSI T
TWAD, INHEHERD HATRE (R TR, %
PSR R A O Re T N E Vo RN S B,

A, BASE LB A EAEE, IS ORE R fEk
THLDTHY, BV F—Hifre L TRE 2058
LhTna,

5. & ¥ U

VH1~ 20, 55 HORIH CRED A /> K
FIRIEAT A L8N, AKERARERHCIRERII
TOMEM % kT 5 &9 L WIS O EE R 1 REE
ThisE L7

ARETIE, oL RMKRA T AREEEE O A
BEELIT, BAGRETIVKER (300m L) DA

72, WAV AEGEEOERFI & LT, RETHHIK

FMOFARUTE — 1A > 7 BRI A~
FIVEREA L7 SMSOERPNTR L L 1S, WK

SEMIEY, KEBOAEWRREEENES N, A8
BeAi 7 SRR OB R HRE K OKIGERIAERL TE D 2
EDSERE AN, T, TL— MRECSHESOEWNEIC &
LEFEERT AT S h, ZoOEBIIET AT LT
A THDLI LD o7z, STEOFEE L TL, [FEAS
SR LICHED Rull A AEAR ORGSR, KA
T 72 SRR O & o 7 EEATE X TV B,
ZORRA VAR, (EROA ) L EOBETS -
FoERE T A b R OSER T 2 b 2 RIRICIGE L, F BB
DL VE VSRR L 5T D, 58, ZOEITLE
FKROKER, Fkil, Hosiditimd, HighE7 o
+ ADRBRKESES A R, KT - JEFIFEEROGEIAR
7% WAL B COEYMSEDILIONHE SN L Z L2l L

Twh,
ZE XA

(1) Ailigsss, HrRIER, (LPAPUER, EREE— @ 4> o5
IF I R A & B K E RO AW IE S AT 4,
PPM, No. 10, 14~27 (1981)

(2) AR, A, Kl b EE—,
NS TEEREBR DA V2 & BRI OB
56, NG EEkEER, 18, No. 3, 227~283 (1986)

(3) hEE R, K, AR L RO R
CDFCHE" OZELNFIRA, 225G - fiA T, 65,
No. 13, 1009~1022 (1991)

(4) b %2, HEERIERE, NG, GLEEEE D sk
BAGEROERNH L, T ALF—FHER, F11
[ Ess e 2 dE, 301~306  (1992)

B N N N N N N
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2= S8

FK - UDRBEBZRES DK

MKEF]*
PN EHD o

1. £ A5 %

FAENE, HEFICSEERIF T 1972 4F (BEAN47 4F) (RS
WEEIETL, FNLCRERAEADIHIA S TS 51
TE7z, FORE, THEFY — 7RI~ TESEFIRH
LTWwBbDD, WEZIER—HE) OWErsE LT
Vb,

FRRIHER EICBOTEU EH B L b EDN TV A5,
NIRPEE G2 550 L LTERREEICED LTS
DI, RVISRTLI2WETH B BRI OLEEIZIE
@ BERS % KR B A AN E TR LIRS A58 (RRBER
i), @k;ﬂﬁkfv\% EFRICERE LR T 5 A (B

B, @RAS F foh~EE U TR A5 Gk
) & :VPa%V) W, WTNOTHEMTbN TV A,

TAKLENS e USRS CIR A & e B E B 2 BRI,
ME, BMETEZTRO MIAFLT I ETO 6T,
IO AT IUEFOHPRA D 2 AR,

FV AR DN L2 DIL 1930 EL T, KPS

EALAE D T ARMBBGOBREICFIRA STV e, 205
HEE, FPKEIC L 5T v RS TEOKEHRAFREL
TR AT Y EIRINT BT, REA I THh B EICHE
FEBOES TH LI b, BOETHESR IO
Wl WS GBS RTW . Lo L, FORREIRL
%ﬁ&ﬁ%@%@%%@bf%ﬁ?é%mﬁ@&<,71#
WZEDBDTH o708, TINL7A YV > DRLASHZ
j”,}% W2 B 7% EORMENH Y, BHETIHII LA LR S
NTWa\, 0%, LDFRMEHRRLEE LT, #v it
KEHEEREASEE S NERL SN TE, £2LT, 20
B35, AV OEEIIEEIRICFIRT B 7z OWFER
SIS HNHER, MAEOZMIE®RET LD
() CHEMREE bod Vv Hill @A Vv HR) AT
FERALENBICE STz, ZITR, FOMRA Vv REED
JRELIEEE & IR D W TR B,

2. BXFVVBRREODHRRE

T EERICIE T v TR TR YD A
%o Ltfﬁof

W TH
Z DAL TR

£1. BEEOENIE ﬂ:ﬁi‘fﬂ%‘-fa\‘éﬂ . BTSSR T &
(E2EE © ppm) B, BEAETHEIZR B X ) 2Bk
— REBE | 2 2.5 3 3.5 4 5 UL:C(;I’;:QZH “}lbhz""tﬂ“m'”ﬂ*
By ——— 0T s - 5 : n m WIEFIIEL 25, BIZE, F V> &Rtk
itk % 0.0005 |0.006 |0.02 |0.06 | 0.2 |07 |8 FELNZN Lppm TRIG S22 & ZDF
AFNANH TS| 0.0001 |0.0007]0.002 | 0.004 | 0.01 | 0.03 |0.2 PRI 9,000 55k A B F 7z, HEHAIREHE
Wifb A F b 0.0001 {0.002 {0.01 | 0.05 | 0.2 0.8 2 BEASH A FOUANH TH NI BNWTEH, F
AL A F 0.0003 |0.003 |0.009 | 0.03 | 0.1 0.3 |3 DI 22045 £ 70 1) . FFHEIC I3 L
FYAFAT I | 0.0000 |0.001 |0.005 | 0.02 |0.07 |02 |3 e ID. bl Biis B A
FEF7AFLF | 0.002 |0.00 [0.05 | 0.1 0.5 1 10 = °
AFL v 0.03 0.2 0.4 0.8 2 4 20 WAV Y REIMLTY, F5 2RI
TOYA VA 0.002 }0.01 0.03 |0.07 |O0.2 0.4 |2 LIS 2 2 e Ca W E W) 2T
J e VTR 0.00007 |0.0004 | 0.001 | 0.002 | 0.006 | 0.02 |0.09 B2, UL, BB 76058 7
J Ve L B 0.0001 |0.0005 ] 0.0009 | 0.002 | 0.004 | 0.008 | 0.04 . .
1 EHEAR 0.00005 | 0.0004 | 0.001 | 0.004 | 0.01 | 0.03 |0.3 B (BERREY) OIS 2 &, ST
DFEMEEE T R AR S SN B P
b RERTRE ZEHHERC RS, E72, S LTI
REEE g =

® R

o EBRHITEDLZ 4 A ﬁ?ﬂl [t

HWERAITE L= F A

W= A

0
1
2 D =F A PHFHBEE= A 1 GRHIBEERE)
3
4
5

WE e =t A

* Hhl BB

N AR ARy % 5
FECE T,

AV BRI R, RERrE L
HYHE, KDL LG X o THERIE
PEITS Bo
(1) F /I X BEDEMEAL

ETHET

33(161)




ki

iii 3L

Wb, ZZTMF

A o TS

—»(,r,[},]}@ = Dfit (M
(2) LS i &
M*+ﬂ

+ it (M)

*)+0,

_1;/‘,)0’

B AEESIE DR (He5AL)

A lt’\’CE’Df (RS 7b>JEF< i‘”ﬂd
TR T L &b, ENEFIEH

CSTEODIRAE (M) 12
ZET T EAITE L,
(3) Oy +ERYWH

AR,

R
{

?7

Lan ﬁ?ftéﬂ&b%f,

Fhbo LIzntoT

O a8 s e DR )+ 0,

SEARIRROIZDHIC

FALSUL 1

PEHVK
Z D S

12, FEEORIETHEE
Exﬁ‘m:if“@“{ténémb%’%i LS,

LA

i3, WALKFEDAMAER 3 I TR L OIS

K2, A EHARDDRIE

ENENOHA R ML 3

|7 T B EE R HMEEER (k) 1:(;21@1
(mm)
H,S+03—S0,+H,0 d(S0,) /dt=k(H,8)*®(04)'° 2.28X10%xp (—6.800,/RT) ¢ *mol " *+min~" 9,000
.S, Oy ? —d[H.S) /dt=k (H,S)®2(0:) 1% | (2.7£0.67) X10*(cm®) ' -®mol ™' ®s ™
’ AL E = 8 keal / mol (26C)
H,S log(k,/M™'s™ 1) =0.240.8(5,20041,200) /
e fE M ~1
H.S, 03—S0;, H,0, O, ~d[03) /dt=k(0,)}7PE0-B ?;F&ii%i{,)isgzgls b
—(5,000£700) /2.3RT (1.5:K B
CH3SH, O3—CH30H, SO,
: 03
MM CHASH (CHa)oS, —d(CH4SH) /dik (CH,SH) . . e
& or 0s) ~1.1X10° ¢ » mol '« min~ '(20C) 220
DMDS CH4;SOSCH3;— CH3SOSOCH k
2 (CH,80,) 50
(CHj) 5 S+ 03— (CHj3) » SO
(CH3)4, SO2
CH;3SCH3+03—+CH3SCH;
é!) —d[{CHy),S) /dt
DMS ° =k ((CHs)»S) (05) | 2 ~12X10°¢ - mol ™" - min~' (20T) 20~120
+CH;SCH;+ 0,
0
(B2 o)
(CHs)»S, 03—S0,
CS, CSy, 03—0,, SO,, OCS, CO, CO, | —d[03) /dt=Kk[05)%/ [03)0 1.13~ 3 min "' (~30C) 0.23~0.61
AT ~d[CH3NH,) /dt B )
CHyNH,, O3—CH3NO,, NHj 0.41%X10°¢ + mol™! - min (40°C) 580
TIv =k [CH3NH,) (O3)
2 AF L | (CHy) 3 NH, O3—~CH3NOz, CO,, | —d[{CHg), NH) /dt 108X 107 ¢ - mol—" - min—! o) 23
Ty H,0 =k[(CHj)» NH] (O3]
AT (CHy)5 N, 04~CH;NO,, COp, H;0 ~dl{CHs) s N/t 1.87X10°¢ ~ mol™" + min™"' (40T) 130
rrIy = [(CHa) 3 N] (04)
f NO+0;—NO;+0, —d(04) /dt=k [NO) [03) 5.16~6.6x10°¢ - mol™! - min™! (2 0.036~0.046
NOx NO2;+035—=NO3+0, —d[0g) /dt=k [NO3) (0] (1.2~2.8) X10°¢ - mol™" - min~! (i) | 85~200
SOy SO, +053—S05+0, 2 <6x107%¢ +mol™ - min™! (g8 | >4 x20°
Cco CO+03—C0,+0, ? <6X107%¢ cmol™" + min™! (23C) | >4 X108
Olefin+ 03— Aldehyde, iz —d(04) /dt (6~600) X 10 ¢ * mol~" - min""! 4~ 400
. H,0, CO;etc. =k [03) [Olefin)
“ | Parafin or Hy+ 04 ? HEACRIEL RV
» CoHy+ 04—~ 7 —d[04) /dt=k (C,H,) (03] ~2.8X10*¢ - mol™" + min~! >8.500
HCHO+ Q35— (Peroxyacid) ? ~6004 * mol™! - min~! >4.000
“ Alomatic Hydrocarbons+ Q4 ? EEE (LA LEISHICE L\/‘)
Aliphatic Aldehydes 9 (6~60) X10°¢ - mol™" + min~! (4~400)
or Ketones+ 05 ) (78 4il) x10°
pid deit ko2 REUB A LTS 7ol P A A ARG ORI % 45 1 ppm & L TR L2 fA
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e

BIOIVES T AL, MM A0EER IR E s
78, PEROWREERE LTS 2 A GI) B2 WIER
AR5 N5,

3. BEBMEOMEE

B 125 b A F 0 (DMS) 1229\ T, EBRZEMIZIY S H S
TP & N A O B A RE L 24T o 7 A ORERTH B,

B OFEEH 13 BEBZE (C/Co),

L

(IR (h

RI. AV ERBIZRDRERIT

h) ZxEcH

BEBL N A T 6L JEURE T B S A T B A5
TyEZT | F W NH, " o
R ft 00 o
RXFI AN S , CH;3SO0.H o

Ty (A% > 2k )
., (CH3) ,SO

- b 2

L gL A ) (P RAF L ANEKFK) ©
e ) ) CH3SO3H
—Bi{ex v (A% v 2k CEE) ©
R X FN (CH,) 5NO

7uy |[TEFBARIL ) (s risy | O
T b R

g 3% -

S R x
A F L o % — AN
O BTk Ok &l XA

1.0 < - -
J/*\hb( xx // /
o 0.8 /

e [/ /mamn /

a
H< 7 (FJ27m L) /
< osf /Y
o X
S f SoasEmRS wmiexFL
N !
o 04r A 4
& | AX/.»\ i
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(1) BmZzE, HMR—, ZIEE, mmhE Pt :
HEA B, =IEEERE R, 48, No.4, 438~443
(1974)

{2) Benson, S. W., Axworthy, A. E. ! J. Chem. Phys., 26,
1718 (1957)

(3) PG, whACGEME IMERHER fbEAERTUE, 4,
No.4, 377 (1978)

(4) Wm 0E, WSS D HAR(LER, B4R EERAE
e (1973)

(5) Mok, jbHE 2, R 543 DaeEEe
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