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Dur ing  the  p ressu re  gas l f i ca t i on  o f
coa l s ,  cha r  t a r s  w i t h  h19h  con ten ts  o f
sol ids are obta ined^in the temperature range
of  about  5Oo to 600" c  nhich,  af ter  se-
pa ra t i on  o f  t he  cons t l t uen ts  l nso lub le  i n
th ino l i ne r  dFé  su i t ab le  as  base  p roduc ts  f o r
the maklng of  carbon f ibres.  fn  the fo l lov¡ ing,
t hese  ta rs  a re  ca l l ed  " l iDV- ta rs " .

rn the same v¡ay '  tars obta ined dur ing the
cha r r i ng  o f  ha rd  coa l s r  e .9 .  acco rd ing  to
the Lurgi -Ruhrgas Frocess,  in  the temne-
rature ranqe f rom 5OO to 60C)0 Cr so-cal led
LR- ta rs ,  can  be  used .  The  c lean ing  o f  such
ta rs  i s  done ,  r ¡ l t hou t  add ing  any  so l ven ts '
in  a pressure f i l ter  at  temperatures f rom
1 50 to 25Oo c and f i l t ra t ion pressures f rom
2  to  6  ba r .  As  f i l t e r  t i s sue ,  me ta l  t i s sues
v ¡ i t h  a  mesh  s i ze  o f  abou t  60  ¡ rm  a re  used l ) .

Due  to  t he  h igh  so l i d  con ten ts  l n  t he  t a r s ,
i t  i s  necessa ry  t o  add  2  Lo  3  3  f l l t e r i ng
a ids  on  the  bas i s  o f  d i a tomaceus  ea r th  i n
orc ler  to  obta in a f i l ter  cake as permeable
as possib le even vr i th  larger  cake th ick-
n e s s e s .

oásp i t e  o f  t he  l ov r  pa r t i c l e  s i ze  (1  t o  9O po )
o f  t he  so l i ds  t o  be  sepa ra ted ,  t he  so l i d
con ten ts  cou ld  be  reduced ,  bY  p ressu re  f i 1 -
t rat ion,  f rom about  15 to 20 3 in  the l ¡ase
ta r  t o  <  O .1  I  i n  t he  f i na l  p roduc t .  Tn
orc ler  to  increase the sof tening point  to
abou t  13O to  15Oo  C ,  t he  pu r i f i ed  t a r s  v te re
e i t he r  subsequen t l y  t r ea ted  by  d l s t i l l l ng  o r
b las ted  by  a i r .

S im i l a r l y ,  t he  pu r i f i ca t i on  o f  t he  t a r s  vnas
testec l  in  a centr i fugeZ) af ter  adding a
sul table solvent .  Due to the h igh sol id
contents in  the tar ,  hor^rever ,  h igher  degrees
of  pur i ty  v¡ere obta ined by the pressure
f i l t r a t i o n .

Sp_lnning Process

In a Plant  where the f ibres are spun
above  the  sme l t i ng  po in t ,  end less  f i b res
wi th a d iameter  of  5 to 20 pm were produced
at  a spinning temperature of  about  23oo C.
In order  to avoid a st ick ing together  of  the
indiv idual  f ibres dur ing the therrnal  secon-
<lary t reatment ,  the f  lbres r ' ¡ere dusted v¡ i th

'an 
act ivated carbon impregnated by I :2SO4. In

orc ler  to  shor ten the ox idat ive secondary
t reatment  v¡ i th  a i r ,  an addi t ional  shor t
t r ea tmen t  o f  t he  f i b res  ( f r om 1  to  5  m inu tes )
in bromine proved we11.  The f ibres vtere
pushed  i n  a  sp inn ing  mach ine  by  p i s ton

pressure through a per forated p late wi th
ape r tu res  o f  o .3  mm 0  and  s t re t ched ,  v i a  a
srnooth ing mechanism, to the desi red I  between
5 and 2Cl um. The fibres \ 'rere then wound up
c rossw is i  on  co i l s  and  cou ld  be  wound  o f f  t he
coi l  cont inuously dur ing the thermal  secon-
da ry  t r ea tnen t3 ) .

Ther¡ra1 Secondary 'Trea.lgent'

The secondary treatment l¡as carried out
i n  two  s tages ,  v í2 .  by  ox ida t i on  o f  t he  f l b res
in a l r  up to about  4ooo C in a tubular  oven and
the subsáquent  carbonizat ion of  the pr imar i ly
t rea ted  cá rbons  unde r  t ne r t  gas  (N2 ) .  As  f a r
as  poss ib le ,  t he  ox ida t i on  t ime  du r i ng - t l e - ' -
var ious tests v¡as f ixed to 60 mlnutes and the
subsequen t  ca rbon i za t i on  t o  55  m lnu tes  l n  o r -
der  tó obta in bet ter  compar ison values wl th
previously  measured carbons made f rom high-
temperature tar  p i tch.  The shor test  possib le
oxiáat ion t ime v¡as taken for  samples v¡h ich
could not  be ox id ized v¡ i th in 60 minutes wi thout
st ick ing together .  The act lvated carbon prepared
v¡ i th  ox id iz ing agents prevents a st i -ck ing to-
ge the ¡  o f  t he  i nd l v i dua l  f i b res  du r i ng  ox i -
áa t i on .  Beyond  tha t ,  I I 2SO{  i s  pu rpos i ve l y - l i be -
rated c lur iñg h igher  temperatures and accelerates
the  ox ida t i on  o f  t he  p i t ch  f i b res .  l ¡ i t h  t empe-
ratures above 3OOo C,  an increased out let  of
Iov¡-molecular  p i tch const i tuents f rom the sur-
f ace  o f  t he  f i b res  can  be  ohse rved ,  and  these
very st icky const i tuents are a l rsorbed by the
act ivatec l  óarbon.  l lov¡ever ,  the act ivated carbon
s t i cks  on l y  l oose l y  t o  t he  su r face  o f  t he  f i b res
and does not  enter  in to a connect ion v¡ i th  the
p i t ch  f i b res .  A f te r  t he  ca rbon j - za t i on  s tage ,  t he
áct ivatec l  carbon can be recovered and can be
usecl  again af ter  a correspondj-ng impregnat ion
v r i t h  I 12SO4.

P,esul ts

Very th in f ibres wi th d iameters up to
5 um can bé macle f rom LR- and KDV-tar  p i tches by
sp' inning above the smel t ing point .  S imi lar ly  to
f ibres made f rom high- tenperature tar  p i tch,  the
tens i l e  s t reng th  i nc reases  v ¡ l t h  sma l l e r  d i ame te rs
o f  t h e  f i b r e s .

The at ta inal - ¡ le  tensi le  s t rengths are p lot ted in
the  F igs .  1  anc l  2  as  a  f unc t i on  o f  t he  d iame te r
o f  t he  f i b res .  Fo r  t he  sake  o f  compar i son ,  t he
strenqth curves for  h igh- temperature tar  p i tches
are sñoo". t ,  too4)  .

I t  can l :e  seen f rom these curves that  char  p i t -
ches are sui table as a l :ase product  for  making
f i - l ; res of  a h iqh tensi l "e s t rength.  Char tar
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pi tches b lasted by a i r  have a h igher  tensl le
strength than pltches secondarlly treated by
des t i l l i ng .

l, l ixtures of hlgh-temperature tar pltch and
char tar  p i tch are not  su l table for  maklng
f lbres of  a h lgh tensi le  s t rength.
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Summary

$llth the gasificatlon and charrlng of
coal, char tars are obtalned 1n the tempe-
rature range from about 5oo to 6000 C which,
af ter  the separat ion of  const i tuents lnso-
luble in chinoline and a further secondary
treatment, are sultable for the productlon
of  carbon f ibres by d is t i l l lng or  b lasted
wl th a l r .  Char tar  p l tches $t l th  a sof tenlng
polnt  of  about  13o to 15oo C can be spun,
above lhe smelting pointr at a temperature
of 23oo C to rav¡ f lbres wlth a diameter of
5 to 2O pm and are then secondarily treated
by oxldation ln air up to 4ooo c and carbo-
nlzat lon in  a n i t rogen atmosphere.  The ten-
s i le  s t rengths then reached depend on the
prlmary treatment of the char tars: they
are,  for  a i r -b lasted char  tars,  in  the range
of  the tensi le  s t rengths of  f lbres made,
accordlng to the same process, from hlgh-
temperature tar pltches.
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