A approach to purify carbon nanotube by using laser treatment
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ABSTRACT
Currently the cultural heritage for purification the way to carbon nanotube to mainly have the Gas phase oxidation, Liquid phase
oxidation and the Size exclusion chromatography, among them, the Size exclusion chromatography and Liquid phase oxidation
both can't do carbon powder valid of purification. The Gas phase oxidation is amorphous carbon or carbon grain heat or use the
plasma to purification for the direct usage stove, although heat's oxidizing can clean a great deal of the carbon residue or the carbon
grain and get the rather high and pure of carbon tube, the carbon tube produces was rate low(about 10%), and use the plasma to
purification to need the expensive equipment and consume material, and make carbon nanotube production costincreased. Infrared
laser has been used to irradiate carbon nanotube (CNT) powders for the first time and the performance of CNT emitter was
enhanced. The CNTs were prepared by conventional electric arc discharge method and laser irradiation was processed by Nd:YAG
infrared laser with a wavelength of 1064 nm. It was found that the turn-on electric field was significantly decreased for laser treated
sample. Possible mechanism is discussed here.

Keywords : Carbon nanotube,Gas phase oxidation,Liquid phase oxidation,Size exclusion chromatography, Infrared laser
Table of Contents

000000000 0O0000bO00D00DO000O0DO00O0DbO00D0DOO0ODODNDbDO0ODODOODODO0ODOODO
ocoooooooooooobwbOoOoOoobOooOoooooOoooDooooDOoOoooDOoovOoooDbOoooo
coooooOoooooOoooooOoOobovibOoooOoOoOooOOooOoOoOoOoDOOoOoOoDoOOoOOoDOviioboOoOo
0000000000000 0OC000O0OO000xODOOO00DOOOO00ODOOOO0ODOOOOODOOOODOOxi
gboooboobgoobgoboobooboobooboobodboll1o0boobooboobobooboobonol
1200000000000000000D000O0O031 00000000 bOo0bOobObOobOo0DbOn41-3-100
gboooboobobbooboobgos1-3200b00booboooobooboob e33O 0nDOoOon
gboooboobobboel340b00bobboOobbooboobobbobYl40bbobbobooDbg
goboobdgob 10141000000 0000000DO0DODOD10142000000000O00O0ODOODODO
gboi12143000000000000000O0ODOO0OD121-50000000000DO0O0DOODDODODOOD13
oo boooboobob 2-10b00booboboobuo0obobboboke220b00b00b00o0bO0ODO
gbooobgoobi17z2-2-10000000000000O0O00D0O0OD182220000000000000O00O00O0O0O
000222230 000000000000 000000024000 00000 3100000000 O0O0O0ODbDOO0
gbooobgoozs3-2000000booobooboboooboobo32gbobo0booboobobobooboooobDon
oooobgoossoboboobooboobobooboobobobobD Dby Ul oobOoobo
oooobgooboboboboolp2000b000b0bo0oboob0obDbo0obDOooboobUo2p01130b0UbOo
oooobooboboboboooboobs3t400bo0ooboobobDoobDoobooboboboobosedl-s
CNT-FEDOO0O0OO0OD0ODOODOO0ODODO0ODOO0ODbOOD Y0100 oboobobobobooobooobooboboo
dundil-7v0boogboobooboooboobooboboobooobobD20-8s000boobooboboooboDoobooo
obooobRebz21000000o0ooooobooooboboboobteb220000000D0OO0OOODOOO
obooobobooowoz230dooooooobooo ooooboooobobwyo240000bD00bOOnDOg
obooobooboooooboosozs51000no0oooooseMObgnooooonoonooen2s5-2000000
ooooseEMOOOOOooOooooDoooz2s-30b0ognooooooseMognooooonooDb2o02-5400
gooobooboseEMOObDOoOobDoobOoob2b026-10000000000SEMOODO0ODOO0ODOO00O20
Uze-20 00 0000O0DOOSEMODO0ODOO0DOODDOO2002-6-30 0000000 0O0OSEMODO0O0OO0ODOO
gbooz20z2640000000000SEMODDODO0ODO0ODO2002-7-1000000000000SEMO0ODO
gboobdoozi0z-72000000000000SEMODOO0ODOO0ODOO2102-7-30000b000obDOooOoO
OSEMOOUOOO0O0OOODOO2102-74000000000000SsEMO00O0DOOOOD?2102-80 01200 18hr
ooooboobo bobbobtbo2r0200bgoboboooboobuobobobboobo0obg22gz2100000
gooobooboboboboooobooz3bz-1-1pooooobooboseMOboobgo booobo2s



02-11-20000000000SEMO0D00O00 ODD0OO0OObO2302-11-30000b0booooseMOoonboonoonoo
0b2302-11-30000000000SEMODODOOO O0O0ODOO02302-120070200000000000000 O
000002402 30000000000000000000000O00OO2502-14-145/cm20000000O0O0OSEM
O0D0D000002502-14-245)/cm2000000000SEMODO0ODOODOODO2502-14-345)/cm2000000
OODSEMOOODODOO0D0OO002602-14-445)/cm2000000000SEMODOODOOODO OO 26 0 2-15-1 225J/cm20
O0D0D0000SEMOODO00D00D02602-15-2225/cm20 00 00000O0SEMODOOO0ODO O 260 2-15-3
225)/cm20 00 000000SEMO00000002602-15-4225)/cm2000000000SEMOOOO0OODOO26
2160 0000000000000 0DO0O0O0 O0DO0bO0ObL27rOo3- 10 0o0oOoobDOobbO0oODOobOoboOoOoDOoDO
obb29032000000000000000DOO0O0O0O0DOObOOO3O330 b0 OooDubOoooooDoon
gbooobggosogs4-1gooobogbooboboseMboognbgoobgpsobs4-20 00000000000
gSsEMODOO0oDOobobg3o03-4-30pgpooonooobooseMbObgnooonooos3ios4-40000000no
gooooseMbOobooOobDoooDs3ios3-sgnooonoognoooobooboobooobooobo3ag3-engnon
O0000OO0bo0oooobOoboooooboOo30s3-70D000carbonatomicwired0O0D0O0O0O0D0ODOONO3303-80
go0o0boobOobb3cecl D00 OD0DO0ODO303MCO0O0O0O0O0OO0OOO30secDODDODOODS4D
obol-1poobooboboobooboobobbooboU0 201-20b0bb0obo0obOo0obOooboOobDoo
gooooo

REFERENCES

1. S. lijima,* Helical Microtubules of Graphitic Carbon” , Nature, 354, 56 (1991) 2. 2. P. Calvert,” Strength in Disunity ” Nature, 357, 365
(1992) 3. R.S. Ruoff, J. Tersoff, D.C. Lorents, S. Subramoney, and B. Chen, “ Radial Deformation of Carbon Nanotubes by Van-der-Waals 4.
R.S. Ruoff, D.C. Lorents, R. Laduca, S. Awaclalla, S. Weatherby, K. Parvin, and S. Subramoney, in Fullerenes:Recent Advances in the chemistry
and Pyhsics of Fullerences and Related Materials, p.557 (1993) 5. S. Subramoney, R.S. Ruoff, R. Laduca, K. Parvin, in Fullerenes:Recent
Advances in the chemistry and Physics of Fullerences and Related Materials, p.728(1996) 6. P.M. Ajayan and S. lijima,“ Capillarity-Induced
Filling of Carbon Nanotubes” , Nature, 361, 333 (1993) 7. P.M. Ajayan, T.W. Ebbesen, T. Ichihashi, S. lijima, K. Tanigaki, and H. Hjura,“
Opening Carbon Nanotubes with Oxygen and Implications for Filling” , Nature, 362, 522 (1993) 8. S.C. Tsang, Y.K. Chen, P.J.F. Harris, and
M.L.H. Green,” A Simple Chemical Method of Opening and Filling Carbon Nanotubes” , Nature 372,159(1994) 9. C. Guerret-Piecourt, K.Le
Bouar, A. Loiseau, and H. Pascard, Nature, 372, 761 (1994) 10. P.M. Ajayan,O. Stephan,P. Recllich,C. Colliex,“ Carbon Nanotubes as
Removable Templates for Metal-Oxide Nanocomposites and Nanostructures” , Nature, 375, 564 (1994) 11. S. Subramoney, M.J. Van Kavelar,
R.S. Ruoff, D.C. Lorents, R. Malhotra, and A.J. Kazmer, in Fullerenes:Recent Advances in the chemistry and Physics of Fullerences and Related
Materials, p.1498 (1994) 12. C. Niu, E. K. Sichel, R. Hoch, D. Moy, and H. Tennent, “ High Power Electrochemical Capacitors Based on
Carbon Nanotube Electrodes” , Appl. Phys. Lett. 70 (11), 1480 (1997) 13. R. Martel, T. Schmidt, H. R. Shea, T. Hertel, and Ph. Avouris, “
Single-Wall and Multi-Wall Carbon Nanotube Field-Effect Transistors” , Appl. Phys. Lett., 73 (17), 2447 (1998) 14. M. Ge and K. Sattler, “
Scanning Tunneling Microscopy of Single-Shell Nanotubes of Carbon” , Appl. Phys. Lett. 65 (18), 2284 (1994) 15. P. Calvert,” Strength in
Disunity " Nature, 357, 365 (1992) 16. S.J.Tams,A.R.M. Verschueren, and C. Dekker,* Room-Temperature Transistor Based on a Single
Carbon Nanotube” , Nature, 393, 49 (1998) 17. G. Nagy, M. Levy, R. Scarmozzino, R.M. Osgood, Jr. H. Dai, R.E. Smalley,and G.F.McLane, “
Carbon Nanotube Tipped Atomic Force Microscopy for Measurement of



