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Abstract:Carbonnanotubesrepresentanimpressivekindofmaterialswithdiverseunexpectedproperties.Anewtypeofnaturalcar-

bonnanotubesfoundintheSujiquangraphiteoredeposit, Xinjiang, Chinaispresentedandobservedwithhighresolutiontransmission

electronmicroscopy(HRTEM).Thisfindingshowsthatallallotropiccarbonformsknownuptodatecanbeproducedinnature, and

hightemperature, pressure, catalystsparticlesseemtoplayanimportantroleinproducingcarbonnanotubes.Theformingconditions

suchastemperatureandpressureofcarbonnanotubesingraphitizinggranitehavebeencalculated.Ithasveryimportantsignificancefor

scientisttodesigntheconditionofCNTssynthesisandutilizetheoredeposit.
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　　Sincetheirdiscoveryin1991, carbonnano-
tubes(CNTs) havebecomeanimportantnano-mate-
rial.Someauthorssuggestthepossibilityoffindingcar-
bonnanotubesproducedbyanumberofnaturalproces-
ses.Recently, fullereneswerereportedinPermian-Tri-
assicboundarysediments

[ 1]
.

1　Sampleandexperimental

ThesamplewasobtainedfromSujiquangraphite
deposit, Xinjiang, China.Theoregenesisisthoughtto
beasmagmaticgas-liquidhydrothermal, thequasinan-
ometerneedlegraph-itewasfoundin2004

[ 2]
.

TheHRTEMisPhilipsTecnaiF30fieldemissione-
lectronmicroscopemp( LaB6 filament, accelerating
voltage300 kV, symmetrylighting, objectlensdia-
phragmD=50μm).

2　Resultsanddiscussion

2.1　Results
Fig.1 showsthetopographyimageofonetypical

carbonnanotubefoundinSujiquangraphitedeposit,
whoselengthis293.22nmandwidth8.05 nm.Itstwo
sidesaresymmetricalwith11 layers, andonthelower,
thewidthbecamenarrowandbended.Ithasmorelayers
thanthatofCNTsreported.Fig.2isthelocalhighreso-

lutionimageoftheCNTs.ThewidthsofCNTsare3.88
nmand3.82 nmontheupperandonthelowerrespec-
tively.Thelatticefringedistanceofthecrystalplaneis
0.35nm.TheresultofX-rayenergydispersivespectros-
copy(XEDS) ofthecarbonnanotubesshowsthatitis
composedofcarbon.Theselectedareaelectrondiffrac-
tion(SAED) patternshowsspotsconsistentwith( 002)

planeand ( 004 ) planeof2Hgraphitehavingd=
0.338nmandd=0.169nmwhichindicatetheexistence
ofagraphite-likeatomicarrangement

[ 3]
andwereob-

served, consistentwiththeresultsofKawasaki
[ 4]
.

Fig.1　HRTEMimageoftheCNTs
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Fig.2　HRTEMlatticefringeimageoftheCNTs

2.2　Discussion
Basedonthechemicalcompositionofalkalifeld-

sparandplagefeldsparbyelectronmicroprobe, the
formingtemperatureandpressurehasbeencalculated
accordingtothemethod

provided by Green
[ 5]
. The temperature was

626.79 ～ 927.03 ℃ andpressureat9165.97×10
5
～

20652.07×10
5
Pa.Theformingmodelofcarbonnano-

tubesintheSujiquangraphiteoredepositcanbesum-
marizedasfollows:attheearlystage, theSujiquan
granitebodyintrudedalongQingshui-Sujiquanlarge
faultduringmiddleperiodofHercynianandassimilated
thehighcarbon-bearingrockintheprocessofintru-
ding.Intheprocessoftheformationofmagmaticas-
similation, XinjiangSujiquangraphitizedgranitewhich
mainlyincludinghornblendegraphite, graphite-bearing
biotitegraniteandgraniteformed.Finally, alarge
numberofsphericaloresandcarbonnanotubeshad
beenformedintheconditionsofboilingandrollingof
magma.

3　Conclusions

Thepresentresultsindicatethatnaturalprocesses

canindeedproduceallthedifferentallotropiccarbon
formsknowntodate.Thevariationsinthegraphitiza-
tiondegreearelikelydependentondifferentvariables
(temperature, pressure, metalcatalysts) thatoccurin
nature, particularlyintheEarthscrust

whichinfluencethecrystallinestructureofthenat-
uralmaterials.Basedonthechemicalcompositionof
alkalifeldsparandplagefeldsparbyelectronmicro-
probe, theformingtemperatureandpressurehasbeen
calculated according to the method provided by
Green

[ 5]
.Thetemperaturewas626.79 ～ 927.03 ℃

andpressureat9165.97 ×10
5
～ 20652.07 ×10

5
Pa.

ThiskindofCNTsoccurringinthegraphiteoredeposit
hasexcellentmechanicpropertiesandhighelasticity.
Furthermore, ithasveryimportanttheoreticalandprac-
ticalsignificancetostudythegenesis, structure, prop-
ertiesandpurificationprocessandcanguideresearch-
erstodesignthebettermethodsonsynthesis.
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摘　要:纳米碳管因其特有的性质已成为一种引人注目的材料。本文报道了产于新疆苏吉泉石墨矿床中的天然纳米碳管,

并对其进行了高分辨电子显微镜研究。该发现表明迄今为止所有碳的同素异形体均可产于自然界, 并且高温 、 压力 、 催化

剂颗粒在产生纳米碳管的过程中起到了非常重要的作用。计算了石墨化花岗岩的形成温度和压力等条件。该发现对指导科

学家合成纳米碳管和利用该矿床具有十分重要的意义。
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