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(54)  Method  for  recycling  asphalt  

(57)  The  invention  relates  to  a  method  for  recycling 
asphalt.  The  asphalt  broken  into  pieces  is  separated,  if 
necessary,  into  two  fractions  which  are  each  fed  to  a 
respective  proportioning  unit.  The  fractions  are  then 
combined,  in  a  changed  weight  ratio,  in  a  mixing  appa- 
ratus  in  which  the  fractions  are  mixed  with  a  binder.  In 
the  proportioning  units  the  asphalt  particles  are  prefera- 
bly  heated  virtually  exclusively  by  steam,  most  or  all  of 
which  condenses.  It  is  thus  possible  to  produce,  with 

very  low  emissions,  a  high-quality  asphalt  consisting  of 
virtually  completely  reused  asphalt  with  a  very  small 
addition  of  a  binder  or  unused  asphalt.  Surfacing  a  road 
with  old,  tar-containing  asphalt  which  has  been  heated 
virtually  exclusively  by  steam,  the  said  steam  condens- 
ing  in  its  entirety,  is  possible  with  very  low  emission  of 
polycyclic  aromatic  compounds. 
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Description 

The  invention  relates  to  a  method  for  recycling 
asphalt,  used  asphalt  being  broken  into  pieces  which  in 
the  main  are  smaller  than  5  cm,  the  said  pieces  being  s 
separated  into  at  least  two  fractions,  if  necessary. 

It  is  known,  when  recycling  asphalt,  to  break 
asphalt  into  pieces  and,  with  heating,  mixing  it  with  fresh 
raw  materials.  It  is  likewise  known  to  reuse  used  asphalt 
without  employing  freshly  added  raw  materials.  The  to 
problem  is  then  often  encountered  that,  because  of  an 
unfavourable  composition  of  the  asphalt  to  be  reused, 
the  physical  properties  of  the  recycled  asphalt,  particu- 
larly  with  respect  to  the  stiffness  modulus  and  the  resist- 
ance  to  deformation,  leave  something  to  be  desired.  is 

Moreover  the  known  methods  for  the  warm 
processing  of  tar-containing  asphalt,  for  example  when 
this  is  applied  to  a  road  surface,  and  therefore  also  the 
reprocessing  of  warm  tar-containing  asphalt  give  rise  to 
a  relatively  high  emission  of  polycyclic  aromatic  com-  20 
pounds.  Consequently,  tar-containing  asphalt  is  gener- 
ally  cold-processed  into  low-value  materials. 
Subsequent  recycling  of  the  said  low-value  product  by 
means  of  the  known  techniques  is  not  readily  possible 
in  these  cases.  25 

The  object  of  the  present  invention  is  to  provide  a 
method  which  avoids  these  problems. 

To  this  end,  the  method  according  to  the  invention  is 
characterized  in  that  the  fractions  of  old  asphalt  are  sep- 
arately  heated  in  respective  proportioning  units,  where-  30 
upon  the  fractions,  in  a  weight  ratio  changed  with 
respect  to  the  original  asphalt,  are  combined  in  a  mixing 
apparatus.  Preferably  the  fractions  are  mixed,  in  the 
mixing  apparatus,  with  a  binder.  The  remixing  of  the  var- 
ious  fractions  of  the  asphalt  to  be  recycled,  which  has  35 
been  broken  into  pieces,  allows  for  a  considerable 
improvement  in  the  properties  in  terms  of  stability, 
processibility  and  durability  of  the  recycled  product.  To 
obtain  high-quality  recycled  asphalt,  the  lumps  of 
asphalt  are  formed  into  a  first  fraction  containing  parti-  to 
cles  having  a  size  of  between  about  4  and  50  millime- 
tres,  and  a  second  fraction  containing  particles  which 
are  smaller  than  about  4  millimetres.  The  different  frac- 
tions  contain  different  gradations  of  minerals.  The  fine 
fraction  contains  virtually  exclusively  sand,  filler  and  45 
bitumen.  The  coarser  fractions  contain  relatively  large 
amounts  of  gravel  or  stone.  The  fine  fraction  contains 
more  binder,  such  as  bitumen,  than  the  coarse  fraction. 
Remixing  the  fractions  together  in  a  weight  ratio  to  be 
chosen  between  20/80  and  80/20  produces  a  very  so 
advantageous  product  in  terms  of  stability,  density  and 
degree  of  filling. 

Preferably,  no  more  than  3%  of  bitumen  are  added 
to  the  fractions  formed.  It  was  found  that  as  a  result  of 
the  different  fractions  being  separated  and  being  back-  55 
mixed  at  the  changed  weight  ratios,  relatively  little  bitu- 
men  (in  the  form  of  an  emulsion  or  foamed  bitumen), 
from  a  process  point  of  view,  need  be  added  to  obtain  a 
sufficiently  processible  mixture  which  can  be  readily 

conveyed  and  mixed  within  the  system. 
Preferably,  during  recycling,  heating  takes  place  by 

the  virtually  exclusive  supply  of  steam  to  the  proportion- 
ing  units,  in  which  the  filling  level  and  temperature  are 
such  that  all  of  the  steam  condenses.  The  proportioning 
units  are  constructed  in  such  a  way  and  the  steam  injec- 
tion  takes  place  in  such  a  way  that  no  steam  leaves  the 
proportioning  unit.  This  is  advantageous,  in  particular,  in 
recycling  tar-containing  asphalt  and  results  in  the  emis- 
sion  of  polycyclic  aromatic  compounds  being  reduced  to 
an  acceptable  level  without  special  provisions  such  as 
filters  and  afterburners  being  necessary.  Heating  of  the 
asphalt  to  be  recycled,  which  involves  complete  or  virtu- 
ally  complete  condensation  of  the  steam,  can  likewise 
be  employed  advantageously  if  the  asphalt  to  be  reused 
is  not  separated  in  terms  of  weight  fractions.  Tar-con- 
taining  asphalt  which,  during  recycling,  has  been 
heated  in  the  abovementioned  manner  can  be  applied, 
for  example,  to  a  road  surface  without  significant  emis- 
sion  of  noxious  substances  such  as  naphthalene.  It  is 
assumed  that  as  a  result  of  the  condensation  of  steam 
the  polycyclic  aromatic  compounds  in  particular  are  dis- 
solved  in  the  condensate  and  are  therefore  unable, 
while  the  asphalt  is  being  processed,  to  escape  into  the 
atmosphere  as  vapour. 

Preferably,  the  temperature  in  the  proportioning 
units  is  between  80°  and  100°C,  preferably  between  90 
and  95°C,  which  is  relatively  high  compared  with  heat- 
ing  to  about  65°C  via,  for  example,  a  known  system 
such  as  the  "turbo-steam  unit",  in  which  fuel  such  as  oil 
is  burnt  under  water  in  a  high-pressure  vessel.  In  the 
case  of  the  known  heating  method  the  gas  mixture  of 
steam  and  combustion  gases  is  injected  in  its  entirety 
into  the  proportioning  hoppers.  The  energy  efficiency  of 
this  known  process  is  relatively  low,  since  large 
amounts  of  steam  disappear  into  the  air,  entraining 
polycyclic  aromatic  compounds.  If  steam  is  employed 
virtually  exclusively  for  heating,  using  the  method 
according  to  the  invention,  the  temperature  rises  to  90 
to  95°C.  This  is  very  important  in  order  to  convert  even 
pure,  previously  used  old  asphalt  into  a  processible 
compound  without,  for  example,  bitumen  emulsion 
being  added.  Because  emulsion  is  present  in  limited 
amounts,  a  lubricating  effect  does  not  occur,  so  that  this 
high  temperature  is  necessary  to  make  it  possible  to 
process  and  to  density  the  asphalt  to  be  recycled.  More- 
over,  in  the  case  of  the  novel  method,  virtually  all  the 
steam  condenses  in  the  proportioning  units,  so  that  the 
emission  from  the  proportioning  units  is  virtually  nil. 

Preferably  asphalt  is  recycled  with  the  addition  of 
minimal  amounts  of  other  and  fresh  raw  materials.  If  the 
addition  of  extra  material  is  necessary,  this  material  is 
first  heated  in  the  proportioning  unit,  before  the  heated 
fractions  of  old  asphalt  are  fed  into  the  mixing  appara- 
tus,  and  is  then,  together  with  a  binder,  fed  to  the  mixing 
apparatus.  This  mixture,  which  for  example  comprises 
hardcore  and/or  sand  and  bitumen,  is  then  homoge- 
nized.  The  homogenized  mixture  is  then  admixed  with 
the  first  and  the  second  fraction  of  the  old  asphalt  in  the 

2 



3  EP0  810 

correct  weight  ratios.  The  previous  homogenization  of 
the  unused  material  ensures  that  the  added  emulsion 
comes  into  effective  contact  with  the  fresh  materials, 
very  homogeneous  and  beneficial  mixing  being 
obtained  as  a  result.  5 

It  is  also  possible  to  add  cement  or  lime  to  the 
asphalt  fractions  in  the  mixing  apparatus.  The  stiffening 
rate  of  the  recycled  asphalt  and  the  ultimate  stiffness 
can  thus  be  increased. 

A  few  embodiments  of  the  method  according  to  the  10 
invention  will  be  explained  in  more  detail  with  reference 
to  the  accompanying  drawing,  in  which: 

Figure  1  shows  a  schematic  representation  of  a 
method  according  to  the  invention,  in  which  the  is 
weight  fractions  of  the  asphalt  to  be  recycled  are 
formed  by  screening,  and 
Figure  2  shows  a  method  in  which  the  weight  frac- 
tions  are  formed  by  various  ground  processes. 

20 
Figure  1  schematically  shows  how  used  asphalt  is 

crushed,  in  a  crushing  apparatus  1,  into  fragments  hav- 
ing  a  size  of  at  most  5  centimetres.  Via  a  conveyor  these 
fragments  are  fed  to  a  screening  apparatus  3,  two  frac- 
tions  being  formed  in  the  process.  25 

Alternatively  it  is  possible,  however,  to  obtain  two 
fractions  of  asphalt  particles  of  different  sizes  by 
employing  various  processes  for  grinding  used  asphalt, 
followed  by  screening.  In  this  case  the  maximum  size  of 
the  particles,  about  5  cm,  can  essentially  be  formed  by,  30 
for  example,  the  old  asphalt  being  broken  up  by  rotary 
cutting,  after  which  the  cut  asphalt  is  screened.  When 
old  asphalt  is  broken  up  into  so-called  clods,  these 
clods  need  to  be  broken  into  particles  smaller  than  5  cm 
with  the  aid,  for  example,  of  a  breaker,  followed  by  35 
screening.  The  separated  fractions  obtained  from  the 
various  crushing  processes  and/or  screening  proc- 
esses,  which  may  be  at  a  distance  from  the  proportion- 
ing  units  5  and  7,  are  then  separately  fed  or  conveyed  to 
the  proportioning  units  5  and  7.  40 

The  fraction  of  particles  having  a  size  smaller  than 
4  millimetres  is  then  fed  to  the  proportioning  units  5,  7 
by  means  of,  for  example,  a  shovel.  The  fraction  of 
larger  particles  having  a  size  of  between  4  and  50  milli- 
metres,  which  remains  behind  on  the  screening  appara-  45 
tus  3,  is  fed  to  a  proportioning  unit  7,  the  weight  fraction 
of  the  small  particles  fed  to  the  proportioning  unit  5 
being  between  10  and  90%  of  the  total  weight  of  the 
broken-up  asphalt  fed  to  the  screening  apparatus  3. 

Via  a  steam  source  9,  steam  is  introduced  into  the  so 
centre  of  the  proportioning  units  5,  7,  at  a  temperature 
of  about  110°  or  higher.  The  steam  is  introduced  at  a 
point  at  the  bottom  of  the  proportioning  units  5  and  7.  At 
the  bottom  of  the  proportioning  units  5  and  7,  whose 
bottom  end  is  funnel  shaped,  the  molten  asphalt  forms  ss 
a  plug  through  which  the  steam  introduced  at  the  bot- 
tom  is  passed  upwards,  heating  the  cold  asphalt.  At  reg- 
ular  intervals,  such  as  every  2  to  3  min,  heated  material 
is  drawn  off  from  the  proportioning  units  5,  7  via  closing 
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devices  11,  1  3,  for  example  from  2  to  4  metric  tonnes  of 
asphalt  being  discharged,  and  the  proportioning  units 
are  replenished  with  fresh,  cold  material.  If  the  shut-off 
valves  11,  13  are  dimensioned  correctly,  the  shut-off 
valves,  for  example,  being  designed  to  have  different 
respective  through-flow  diameters  or  having  a  different 
open-close  cycle,  different  weight  ratios  of  materials  are 
fed  to  a  mixing  apparatus  15  from  the  proportioning 
units  5  and  7.  The  purpose  of  determining  the  weight 
fractions  and  feeding  to  the  mixing  apparatus  is  prefera- 
bly  served  by  a  belt  weigher,  as  shown  in  Figure  2.  The 
mixing  apparatus  15  is  supplied,  from  a  container  17, 
with  a  binder  such  as  bitumen  emulsion  which  is  prefer- 
ably  sprayed  over  the  introduced  asphalt  via  a  nozzle 
situated  within  the  mixing  apparatus  15.  Up  to  2  wt%  of 
cement  can  be  supplied  to  the  mixing  apparatus  1  5  from 
a  container  21.  Via  a  discharge  valve  19,  the  asphalt 
mixed  with  the  binder  from  the  container  17  is  dis- 
charged  from  the  mixing  apparatus  1  5. 

The  fractions  from  the  proportioning  units  5  and  7 
are  preferably  each  supplied  separately  to  the  mixing 
apparatus  1  5.  If  a  first  fraction  consists  of  fresh  material 
and  has  been  placed  into  the  mixing  apparatus  1  5,  the 
required  amount  of  bitumen  emulsion  is  supplied  from 
the  container  17.  Instead  of  bitumen  emulsion  it  is  also 
possible  to  use  foamed  bitumen.  A  method  and  appara- 
tus  for  producing  and  applying  foamed  bitumen  has 
been  described  in  the  Canadian  Patent  No.  1261183. 
The  one  weight  fraction  is  then  blended  with  the  binder 
into  a  homogeneous  mass.  Then  the  mixed  weight  frac- 
tion  is  fed  in  from  the  proportioning  units  5  or  7  and  is 
blended  with  the  bitumen  present  in  the  mixing  appara- 
tus  15  and  with  the  first  weight  fraction.  If  necessary,  a 
further  amount  of  emulsion  can  be  fed  in  at  this  time 
from  the  container  1  7. 

Using  the  apparatus  according  to  the  invention,  2-6 
metric  tonnes  of  asphalt  can  be  recycled  per  batch,  with 
a  process  time  of  from  2  to  3  minutes  per  batch.  The 
steam  injection  into  the  mixing  apparatus  allows  effec- 
tive  prevention  of  the  emission  of  noxious  substances 
and  volatile  vapours. 

Figure  2  shows  an  alternative  embodiment  of  an 
apparatus  according  to  the  present  invention.  In  the 
apparatus  shown  in  Figure  2,  the  two  fractions  of 
asphalt  to  be  recycled  are  formed  by  used  asphalt  being 
broken  up,  in  separate  breaking  and  screening  installa- 
tions  23,  25,  into  a  fraction  of  lumps  having  a  size  of 
between  4  mm  and  5  cm,  and  a  fraction  of  particles  hav- 
ing  a  size  smaller  than  about  4  mm.  The  asphalt  parti- 
cles  formed  and  separated  in  the  breaking  and 
screening  apparatuses  23,  25  are  stored  in  an  interme- 
diate  store  27,  29,  for  example  on  a  heap.  In  this  situa- 
tion  the  breaking  and  screening  apparatuses  may  be  at 
different  locations,  at  a  relatively  large  distance  from  the 
proportioning  units.  With  the  aid  of  a  shovel  the  particles 
are  then  dumped  into  the  proportioning  units  31,  33 
from  the  intermediate  store  27,  29.  Via  a  steam  source 
30,  steam  having  a  temperature  of  at  least  about  1  10°C 
is  injected  into  the  proportioning  units  31,  33.  From  the 
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respective  proportioning  unit  31  or  33,  the  heated  frac- 
tions  are  fed,  one  by  one,  via  an  automatically  operated 
valve  34,  36,  to  a  conveyor  belt  35.  The  conveyor  belt  35 
comprises  a  weighing  device  (not  shown)  for  determin- 
ing  the  weight  of  heated  material  dumped  on  the  con-  5 
veyor  belt.  The  conveyor  belt  35  feeds  a  weighed 
amount  to  a  mixing  apparatus  37.  In  the  mixing  appara- 
tus  37  the  fractions  coming  from  the  proportioning  units 
31,  33  are  mixed  together  by  means  of  mixing  paddles 
41  ,  and  a  bitumen  emulsion  is  fed  in  via  a  line  39  and  a  w 
nozzle.  From  the  mixing  apparatus  37  the  mixed  frac- 
tions  can  be  dumped,  for  example,  into  a  lorry  and  the 
recycled  asphalt  can  be  transported  to  a  site  in  order  to 
be  applied  once  more  as  a  road  surface. 

It  was  found  that  when  the  above-described  proc-  15 
ess  was  used,  even  without  the  weight  fractions  of  the 
asphalt  to  be  used  here  being  adjusted,  heating  with 
complete  steam  condensation  results  in  a  very  low 
emission  of  polycyclic  aromatic  compounds  when 
asphalt  recycled  according  to  the  invention  is  applied  20 
once  more. 

Claims 

1.  Method  for  recycling  asphalt,  used  asphalt  being  25 
broken  into  pieces  which  in  the  main  are  smaller 
than  5  cm,  the  said  pieces  being  separated  into  at 
least  two  fractions,  characterized  in  that  the  frac- 
tions  are  separately  heated  in  respective  propor- 
tioning  units,  whereupon  the  fractions,  in  a  weight  30 
ratio  changed  with  respect  to  the  original  asphalt, 
are  combined  in  a  mixing  apparatus. 

2.  Method  according  to  Claim  1  ,  characterized  in  that 
a  first  fraction  comprises  particles  having  a  size  of  35 
between  4  and  50  mm,  for  example  of  between  4 
and  20  mm,  and  a  second  fraction  comprises  parti- 
cles  smaller  than  4  mm,  the  weight  ratio  of  the  first 
and  the  second  fraction  being  between  80/20  and 
20/80,  and  the  weight  ratio,  during  mixing,  of  the  40 
first  and  the  second  fraction  being  between  20/80 
and  80/20. 

3.  Method  according  to  Claim  1  or  2,  characterized  in 
that  the  fractions  are  mixed,  in  the  mixing  appara-  45 
tus,  with  a  binder. 

4.  Method  according  to  Claim  1  or  2,  characterized  in 
that  the  fractions  are  admixed  in  the  mixing  appara- 
tus  with  not  more  than  3  wt%  of  bitumen  and/or  not  so 
more  than  2  wt%  of  cement. 

5.  Method  according  to  any  one  of  the  preceding 
claims,  characterized  in  that  heating  takes  place  by 
the  virtually  exclusive  supply  of  steam  to  the  pro-  55 
portioning  units,  in  which  the  temperature  is  such 
that  virtually  all  of  the  steam  condenses. 

6.  Method  for  recycling  tar-containing  asphalt,  used 

asphalt  being  broken  into  pieces  which  in  the  main 
are  smaller  than  5  cm,  the  said  pieces  being  heated 
in  a  proportioning  unit,  characterized  in  that  heating 
takes  place  by  the  virtually  exclusive  supply  of 
steam  to  the  proportioning  units,  in  which  the  tem- 
perature  is  such  that  virtually  all  of  the  steam  con- 
denses. 

7.  Method  according  to  Claim  5  or  6,  characterized  in 
that  the  temperature  in  the  proportioning  units  is 
between  80  and  1  00°C,  preferably  between  90  and 
95°C. 

8.  Method  according  to  any  one  of  the  preceding 
claims,  characterized  in  that  initially  a  first  heated 
fraction  such  as  unused  material  or  asphalt  and  a 
binder  are  fed  to  the  mixing  apparatus,  and  the  mix- 
ture  formed  is  then  homogenized  therein,  the 
heated  second  fraction  and/or  a  further  first  fraction 
being  introduced  into  the  mixing  apparatus  after  the 
homogenization  and  being  mixed  with  the  previ- 
ously  homogenized  contents. 

9.  Method  according  to  Claim  6,  wherein  the  binder 
includes  bitumen. 

1  0.  Method  according  to  Claim  6,  characterized  in  that 
the  mixing  apparatus  is  supplied  with  cement 
and/or  lime. 

11.  Method  according  to  any  one  of  the  preceding 
claims,  characterized  in  that  the  separation  of  the 
fractions  takes  place  by  screens  having  different 
mesh  sizes. 
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