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Abstrect .  Cher¡ ics l  vapor depoelClon of  carbon rae studled
Ln unl foro bore capl l lary tubes uslng Ct4 a8 depo8i t ion
gas.  The re l ¡ ! lon betr¡een CVD paraneters and the resul tanc
depoal t lon prof l . le ,  rate,  end opt ical  n ieroscruccure qrere
exanlned. Eigher leDperature, preasure and flow rate produce
highcr deposl t fon ratc ¡nd opt lcal  act iv i ty .  Lorer teupersture,
prealurc,  but  h lgh f lor  ratc y le ld betcer dcposi l lon uni fornf ty
along the capt l lary.

Introduct lon

tte che¡lcal vapor depoelclon of carbon
ln thc lnter lor  of  tcxt l le  products of ten produces
poor dcpos{t ion uni forul ty ,  lnpropcr st ructure
and low depoai t ion race.  The underetandlng of
Ehe carbon depoel t ion proceaa ln text l le preforme
ls conpllcated by che couplex pore eysteu. Jacklo¡¡-
skl [1] used open-ended, urlforn bore caplllaries
ro oodel carbon deposltlon. Ttrle paper reports
t he  e f f ec t s  o f  p reseu re ,  t eupe ra tu re ,  gas  f l ow
rate,  capl l lary d iaucter ,  and contact  t ine on
che deposl t lon of  carbon la capt l lary tubea.
A nech¡niso of  deposl t lon s l l1 be dlgcuesed.

Expcr lnental

f te grsphl tc capl l lar lee sere 38 o long,
di f ferenc diaoetcrs and opeu at  onc end only.
Capl l lar iea ¡rere located ln e graphi te b lock
220un long at  levelg L- l  and L-2,  Ffg.  1.  Ul t ra

hf th pur l ty  n€thanc nas uaed aa a rource gaE.
DepoaLt lon condi t lone sere etudled over the
fol lor lng rangest  t
Tenperaturc 1100-1400cC
Prcsaurc 2-50 Torr
Gas Ploe Race 90-700SCClr
Capi I lary Dieneter  430-1030uo

ResclLoo t1m was adJueted !o DinL¡úze any epftaxlal
,surface effects and change 1n capl1lary c¡oss-
sectÍon. Tte coatlng thlckness was generally abou!
50uD at the nouth of the caplllary. Optical nlcro-
!¡copy ear¡ used co deternlne deposlt thickness and
Elcroatructure. Optlcal ectlvfly wae rasured rmder
polarÍzed nlcroecope usfng a photoreter, and fs pre_
gerrted alt an apparent rotatlon angle.

Rcsu l t g  and  D l scues lon

?hc depoai ta a long the capl l lary ¡ rere exenlned
for  Eicroalructure and the th lcknesg rraa Deaaured.

Tt¡e ¡ ¡x ioum'd€po8i .c i ,on rate,  (k .* )  r ¡hether
at  thc capi l l .ary aouth or  ins ide ihe capl l lary
¡ra¡  hal f  order over the preseurc range of  2-20
torr  (Fig.  2) .  f t re ect lver lon . r r" rgy for  k. .*
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t ¡as 54.0 kcal /uole.  Loeer teuperature and p¡r t fcu-
lar ly  lower preaaure produced b€t ter  penecrat lon
y f t hLn  t h€  csp l l l e r f e !  (F l g .  3  and  4 ) .  H fghe r
f lor  rate past  the capl l lary lncreaeed k ¡" ,
but  d id.not  ioprove p€netratLon at  h ighe-preaaure!
(F tg .  5 ) .  I a  genc ra l ,  capa l l a r l ea  w i t h  l a rge
dtaneter  produce deepcr penetrat lon.  In Fig.
6,  depor l t ion prof i . le  at  d l f fcrent  capi l lary
dláEeters 1s ploCfed atalnst  DEpTf l /d ieúGter ra¡10
nhich sutges¡s-  surface/volune ret lo of  a capl l lary
Ís ooe of the factorg whlch could detemÍne peDe-
Eratlon profl.le. Longer cootect tire (L-2) gtves
hig[er rete at nouth of a caplllary; on the orher
hand, shorter contac! t1re (L-1) ghona a berrer
proflLe (Ff g. 7). The amr.mt of deposltlon specfee
has not reached to glve.nq*lDt'ú depoaltlon rate at
the r( "th of L-1.

Flnally, hlgher orientation (appareot rotatlon
angle of 7-I2 &greee) wae obserned at hlgh teqera-
ture and hlgh flor ratea.
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