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Feasibility Studies on Generation—, Measurement- and Application—
Techniques of Ultra-high Temperature Fields by Arc-Discharge
(Part 4 : Application of Arc-plasma)

By
Tetsuya SENDA, Shigeyasu AMADA,
Susumu UEMATSU and Seishiro SATO

Abstract

Ultra-high temperature field generated by arc discharge is not only a heat source with
high density of energy but also a chemically active field. The present state of the research
and development was surveyed and discussed to utilize the arc-plasma field synthesis and
process of highly functional ceramics.

Plasma spraying is a useful technique for surface coating and to produce thin film
which can amplify the function of ceramics. However, it is left to understand the changes
of physical properties of spraying materials on spraying process, to establish the evalua-
tion method of the coating layer and to improve its mechanical properties. Controlling
the porosity and pore size distribution in the layer, plasma spraying will be applied to
processing the porous materials which are utilized as filters and carriers of catalyst.

Since arc-plasma has high density of energy, it may also be applied to cutting and
machining hard materials such as ceramics. Using plasma chemical reaction, techniques
to obtain useful materials by thermally decomposing coal, plastics and hazard wastes are
expected to prevent pollution and save the natural resources.
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pi (hPa)

T(K) CO2 CO Oz (6] C
1000 9.81X102 3.52X1078 1.76X1078 6.48x10713 1.80X10742
2000 9.59x10? 1.46X10* 7.28X%10° 5.61X1072 1.90x 10718
3000 4.25X%10? 3.56X10? 1.56X10% 4.39X10! 1.89x1078
4000 2.88X10* 5.09X 102 6.63X10! 3.77X10? 1.88X107*
5000 3.84X10° 4.90x10? 4.89X10° 4.82X10? 1.08X107?
6000 1.25X107s 4.39X10? 5.56X107t 4.54X10? 8.68X 10!
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425~1,125C OB EHEICTE-9 IR T. 725CHI#E
ZTAFVY /) 2—DENENEL—IHEL B, =
N D IBEEEMT 3 & ERERW T 5 E 5
Ronsg,

INLDEREYN, T—I 75 X=2BWT, 25
ICEIRICTRESBEITY, Bh% 720 F > VoL
D RAGKRRERM 2 BT 5 H ki3 = R X —894E
\ERL 77 AFy 7BEMOE» LELEBbN, 7
IrFrTHEFORBEIrEEIND,

F-32 R 2FV > DEGSE
CRITTIEENFE

1

ETHYLENE &
ACETYLENE

BENZENE
STYRENE

TOLUENE
ETHYLBENZENE

[

STYRENE [

DEFLECTION
ETHYLENE &
ACETYLENE

BENZENE
TOLUENE

| ETHYLBENZENE

STYRENE

r} TOLUENE

0 2 4 6 8 10 12°
TIME IN MINUTES

®-33 R)AFLvroggEorsa<wtr 757 (&
E% 11,025°C; rPER @ 825°C, TER: 425C)
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£-9 K RAFL > DBFERERD

Pyrolysis Temperature, ° Centigrade
Product
425 525 625 725 825 1025 1025 1125
Carbon dioxide | wreeee | ceeeee | eeeen | | Trace | Trace
Ethylene | ceeees | e | eeeees Trace 4.1 6.9 6.9 6.8
Acetylene | e | e | eeeees Trace 4.1 6.9 6.7 6.8
Benzene | eeeene | eeeees ] eeeeen Trace 8.1 13.4 12.0 13.0
Toluene Trace | Trace | Trace 0.9 2.5 5.6 2.7 5.8
Ethylbenzene 3.7
Styrene 64.3 | 67.5 | 74.4 | 83.9 | 73.7 | 62.8 | 63.8 | 64.3
Material retained | o5 7 | 395 | 956 | 14.4 | 7.5 | 4.3 | 43| 3.3
in column

54 FEEEY (5EHE) Oamgeoon

B 5 R %, H 5 i3 PCB (Polychlorinated bi-
phenyl) icfR&EEN D &) kBRI BVEEYE 77
X2ilE > TBHEL, BRI ERHEEDLZ
LEBMET R, TA) AARBENORERER I,
PCB 2RI EEWE 2 1/10°0C B2 €5
RNE2HEOZ L 2BEOTL, ThEHRETZ2HIC
ERENLDHBT— 777X L 85BRETH
%3, PCB i3 CiyHy0-aCla % 2{b2EMRE TS, @D
N EVBACCRY Fizk-THAESIN, 15FH
2N DIEDTEELIERBREZET S, 0k, K
VOKIRHE, EVEERM, (LR - BUSa I SR
WELE L, ARBRIICETSEE2FT 5. K-34
BHESBRENPCB 2EEBENT —7 77 X2 HWn
T, CO,, H,0, HCl, O, %L, NWETHEET
» 5. FHEIERICE W T, 22,000ppm » PCB # & A
Mo BHEACLER  BNEES ) SFIC
B 7275 X2 2 X—130.6kWh/kg & D&\ &

SCRUBBER
RESERVOIR

PCB
RESERVOIR FLOW GAS

METER ANALYZER

PLASHA
REACTOR

CYCLONE IMPINGERS

VENTUR]

®-3¢ PCB 75 X~=SB7F A 77> b
(66)

THo12e K70 ZANREHIZ, B ALY 1245
FFRIBERTH LN THEELEBRIEEL LV, B
b LIco o mhe, EH 2287, ERTAD
BV E=2 ) v VP HETH2EN DB, A7
2DMRER EIF B HICIE, TERZTEENT S
2% gD, PCB 2 TEBI5ITR ZOHITEES
L EPLETH L, BEROREICL S &, 1,900
[ /hr DRESIDMEREE T, ~NVI7NHPCBlIARY b
22N#H2 FAOBREFRAEFNT S,

6. H & » &

B, T—777X=nfBHRESHETEDSLNT
B, F0LHOBMBRELITEbA TS, Ll
KENT — 775 X=ny Dffifrs+micFHENT
W3 EiZnniin, iz, (LEREEEROMER, 3
LAELZENT WV, ZDROHDFEMBEARREICD
Wi, TRFETICRRTEREBY)THED, Ih
LEERTAORRERNMEIMELLETH
b, 2k 2iE, 77 X2RRAOBRENEH, LERE
EEHIT T X ERTERSIENHR, 77 X<t
RV T RAEDT — I MHBE BB T2 EFTH
b, INLDOEBMEDOREN ) 21, T—77IX
> DFE - R - MEASCETIHEL WHEATYPBHE R
nNarE, T—777xX=3, BYBELETIET 3
w 7 AMBOBIBRMIOSH CLECFAI NG &%
Zbhb,

ZOFEHEL, BASIEE IR RNRAFLE
REELTEHRLE "7T—271cL 2BEEBENHE - 5T
H-FREMCET 2R OBRPE L LIz, T
WARAHICBVTILRFAREZTTOHLLON L
D, T—277X2DFfRICET2L0HTHY, MM
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L 72 EM B 0BRE R MBI T 2 R N LD %
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ek, T—%2 7T N—TDEMVIIZ S DB
SLEHE TR, FROSEIECLIN T DR
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