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AREm3CiE Tinvestigation of Electrode Phenomena for Nanomaterial Production by DC Arc Discharge Method |
(DC 7 —Z7{EIZ L DT 7 MG RRIC BT D EMBLGOMIT) L E L, L TENIL, 426 mTHRIh
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#5 1 % TlIntroduction) (GEE)TlL, FFEDOET' T X~ L 7T — 7 BIRIZET HMIROBUIREZ £ L, 2L
TITARIZK DT IR ERKR, BXOERT — 27 & OB v 2233 2BEE oiFge 2 B L
TWo, &b, AT T AVIZ L DRBEMEOGRICET 2058 E &, AWFFEORER & BHJIZHOW
TR TWV 5B,

% 2 78 [Relationship between Arc-Anode Attachment Mode and Temperature of Metal Electrode] (48 &1
R &7 — 7 -t — FORLR) TIE, BIKET —27 ZHWceR T/ hi a7 vt 2B
LEBEMRE LT — 7 BIREDOBREAONIT 570D, =y VEmEHWEREDO T — 27 OfE
BB L EMBREMBA L CND, MBEEETAIATENRRRAT 4V E—2HNDHZ LT, KE
FOLFREOBMZFEE 282 L, REOFEEZHWTHEFRTOBEMBEZIT>oTCN0ND, =v 7L
BN ARE LT — 7 HITRATHZ LT, 77— PNEET 558852 EERIVICHET 2 Z LI LT
Wb, EBIZ, T—7 OEEBHRSEAHIHET L2 LT, =v 7t JhiORESMhEHE+T 5 Z &2
AEETHDHZ L EZRL TS,

%5 3 = Relationship between Arc-Anode Attachment Mode and Temperature of Carbon Electrode | (£% 3% T i
JE LT — 7 B — N OBAMR) TIL, RBEME WY — 7 IEIRIC L 5T 7 REMEHE AR
Tt AR HRBEEMIRE LT — 7 OMEHRROBEBREHLNIL WD, GEEET AN AT
ENVRNRAT A NG =2 N5 2 L TRETDORFBEMRIRE ZFHHIL, 7 —27 OXHE) & BMIEE O
EEPEREICEARL TS Z 2R LT D, EEOBBBRR TR S 32 5 CTITEMmIREE 73 3% < 22
9252 LAERL, BEAOE DO ITIEB R ORI )G L7z 110~240Hz O i 28 8 % i
LTW5, ZIHO7 — 7 EEIHKT 2 EMIEEZBNIT T/ REMBIOARRICK E < 2 KFT
ZERRE/TVD,

%5 4 ¥ [Preparation of Carbon Nanomaterial on the Anode Deposit] (BHEFEMIIC I T BT/ IRFEMEHS
B TIE, ERT — 27 BB KD T IREM B AR & L CTEM L, & DA AR L T
Wb, NVUAT =728 -TC, BWBEHIZTT 774 MF IR, ZREI—HRT ) Fa—T7, B
DRI T 77 A MBRELND I EERM LTS, IHIT, B mOETH) S 3.5 mm OFEEIZ*
v 7 VRRT =R, BRI =R R L TV D Z & bR L TV D, ZiLb OFEEFESRII
Z, H#3ETHONEMBBEICETIMAZEIC, T/ REMEIOAESEELEZE L TD, Bk
R E L COF ) RBMEHE, BMREENERE E ZOEMBICL > TRESINDSZ EEZAHLTWD,
% 5% [Preparation of Carbon Nanomaterial in the Cathode Deposit] (f2HHEREMICIIT DT/ REMEHE
FR)TIX, ERT — 7 MEBIEIC X T/ IRFEME & 2R & L CER L, £ DRSS 2 iRB] L T
W5, BERHERY AR KT T T — 7 &, B, SEmEEREOREL EERIICHRET L, 2k
7774 MRiY, BREI—FRF ) Fa—T, FI7T7x20T7Vb—7, BLEBEES T 774 N EEYINC
FREMZIBRT L L TR TELZ L2 AN LTS, EDOERMEREZ T 2 7o DICEmE
BT DHINIEHIZATV, BRERATT CTORBA A L IRFE T ¥ B VO RRHEREY & LT
DF J IRFEMBIOAERBUICKRESEEL RFTT L EZH LML TN D,

%5 6 ¥ [Conclusions] (#&5)Tl, AKimXzfEL., SHBRORBRELEBTND,
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DC arc discharge method was employed to prepare nickel nanoparticle and carbon nanomaterial by
investigating anode temperature and arc-anode attachment mode. The formation mechanisms of carbon
nanomaterial on cathode deposit and anode deposit were suggested.

The relationship between arc-anode attachment mode and temperature of anode surface was investigated
when using DC arc discharge method to prepare nickel nanoparticle. Anode surface temperature was
measured by two-color pyrometry combined with a high-speed camera which employed suitable band-pass
filters. In addition, diffuse, multiple, and constricted modes were observed by changing hydrogen
concentration and shield gas flow rate. Furthermore, the effect of attachment mode on the characteristics of
nickel nanoparticle was investigated. The size distribution of nanoparticle can be controlled by controlling
arc behavior.

Diffuse and multiple arc-anode attachment modes were observed when using carbon electrode to prepare
carbon nanomaterial. During arc discharge, the surface temperature of anode was successfully measured by
two-color pyrometry. Arc spots rotate on the anode surface with the frequency of 110-240 Hz in diffuse
attachment mode, which affects temperature behavior of anode surface and the characteristic of carbon
nanomaterial.

Nano-graphite particles, multi-wall carbon nanotube (MWNT), and pyrolytic graphite were prepared at
different positions of anode deposit. In addition, necklace-like carbon and spherical carbon particle were
obtained on the anode surface, where 3 and 5 mm away from the evaporation hole are, respectively. The
formation mechanism of these carbon nanomaterials was explained by quenching effect. Lower quenching
rate contributes to form thermodynamically stable material.

Cathode deposit mainly composed of polyhedral graphite particle, MWNT, graphene flakes, and
turbostratic graphite was selectively synthesized. Based on the different energies of carbon precursors, the
formation mechanisms of carbon nanomaterial in the cathode deposit are suggested. Carbon precursors

with relatively high energy contribute to form thermodynamically unstable material.
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