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Description 

The  present  invention  relates  to  a  process  for  vitrifying  waste  asbestos. 
Asbestos  is  a  range  of  complex  silicates.  It  is  an  extremely  refractory  material  and  is  widely  used  for 

5  high  temperature  insulation.  It  is  not  thought  to  be  an  easy  material  to  convert  into  a  glass,  indeed  asbestos 
entering  a  glass  furnace  accidentally  has  been  known  to  produce  solid  inclusions  in  the  finished  glass.  But 
since  asbestos  is  a  toxic  material  some  means  of  converting  waste  asbestos  into  an  inert  substance  is 
required. 

The  use  of  inter  alia  asbestos  in  glass  manufacture  was  proposed  by  Crossley  in  US  Reissue  No.  15727 
10  of  Patent  Specification  No.  1394973.  He  proposed  to  heat  vitreous  material  and  mica  or  asbestos  to  a 

temperature  above  the  melting  point  of  the  glass  but  below  the  decomposition  temperature  of  the  asbestos 
so  that  the  physical  and  chemical  characteristics  of  the  mica  or  asbestos  were  preserved,  and  temperatures 
of  650  —  900°C  were  employed.  But  insofar  as  the  asbestos  was  not  destroyed  and  did  not  become  part  of 
the  glass  matrix,  it  retained  its  toxic  properties,  and  glass  derived  from  asbestos  according  to  Crossley's 

75  process  would  not  now  be  regarded  as  safe  to  discharge  on  a  waste  tip. 
The  vitrification  of  waste  material  from  the  mining  of  asbestos  was  taught  by  Santt  in  French  Patent 

Specification  No.  2398704.  The  waste  material  originally  consisted  of  antigorite,  a  non-asbestos  form  of 
serpentine,  and  up  to  15%  of  chrysotile  asbestos  fibres.  The  waste  material  was  mixed  with  alkaline  fluxes 
(such  as  sodium  carbonate  or  sodium  hydroxide),  blastfurnace  slag,  limestone  and/or  clay  and  iron  oxide 

20  and  the  mixture  was  heated  at  a  temperature  preferably  between  1250  and  1300°C.  This  invention  is  based 
on  the  discovery  that  asbestos  can  be  converted  into  a  non-toxic  glass  in  an  enclosed  electrical  glass 
melting  furnace  (involving  only  a  minimal  risk  of  asbestos  being  released  to  the  atmosphere)  by  feeding 
the  asbestos  in  admixture  with  cullet  or  glass-making  material  from  above  into  a  body  of  glass  in  the 
furnace,  the  mixture  of  asbestos  with  cullet  or  glass-making  materials  falling  onto  the  body  of  already 

2s  molten  glass  and  melting  into  glass. 
The  present  invention  provides  a  process  for  converting  waste  asbestos  into  a  glass  which  comprises 

providing  an  enclosed  processing  system  including  an  electrical  glass  melting  furnace  having  within  it  a 
body  of  molten  glass  maintained  at  a  temperature  above  the  decomposition  temperature  of  asbestos; 
supplying  the  asbestos  and  cullet  or  glass-making  materials  to  the  furnace  by  conveyor  means  discharging 

30  above  the  body  of  molten  glass  in  the  furnace;  so  that  asbestos  enters  the  body  of  molten  glass  and  is 
converted  into  glass;  and  withdrawing  molten  glass  from  the  furnace  at  a  temperature  of  at  least  1000°C. 

The  process  described  above  has  the  advantage  that  it  can  be  operated  continuously.  Furthermore  the 
bulk  of  the  glass  product  is  far  less  than  that  of  the  waste  asbestos,  so  that  disposal  is  a  greatly  reduced 
problem. 

35  The  asbestos  that  can  be  processed  according  to  the  invention  includes  the  principal  forms  Chrysotile, 
Amosite  and  Crocidolite  as  well  as  asbestos  containing  materials  such  as  asbestos-cement  materials  used 
e.g.  as  roofing  and  constructional  materials. 

Under  normal  circumstances,  if  a  large  quantity  of  asbestos  were  added  to  a  glass  melting  furnace  only 
a  small  proportion  would  dissolve  in  the  glass.  The  result  would  be  a  glassy  matrix  containing  unconverted 

40  and  partly  converted  asbestos  residues.  When  the  glass  was  subsequently  cooled  and  broken  up,  asbestos 
surfaces  would  be  exposed,  with  the  attendant  risks  of  asbestos  dust. 

We  have  found  in  laboratory  scale  melting  tests  that  by  combining  the  asbestos  with  cullet  (waste 
glass)  and  as  little  as  10%  by  weight  NaOH  as  melt  accelerator,  in  solution  in  water,  the  asbestos  will 
dissolve  completely  producing  a  well  refined  and  homogeneous  glass.  Trials  have  shown  that  melting  to  a 

45  glass  can  be  accomplished  in  less  than  1  hour  at  1250°C.  In  pilot  plant  melting  trials  using  a  furnace  having 
a  0.5  tonne/day  capacity  it  was  found  that  lesser  amounts  of  sodium  hydroxide,  e.g.  0.5  —  5%  by  weight  and 
preferably  0.5  —  2%  by  weight  would  adequately  accelerate  melting  and  reduce  melt  temperature  and 
power  consumption. 

The  melt  accelerator  may  in  general  be  an  alkali  metal  compound,  an  alkaline  earth  metal  compound,  a 
so  boron  compound,  a  fluoride  or  chloride  or  a  slag  such  as  blast  furnace  slag.  It  is  believed  that  potassium 

hydroxide  is  an  effective  melt  accelerator,  as  may  be  a  suspension  of  an  alkaline  earth  metal  hydroxide 
such  as  calcium  hydroxide.  Carbonates  may  be  employed  but  are  not  preferred  because  they  increase  the 
volume  of  gas  evolved  and  hence  need  more  elaborate  air  filtration  systems.  And  for  the  same  reason 
melting  in  an  electric  furnace  is  used  instead  of  other  kinds  of  glass  melting  furnaces  such  as  top  fired  gas 

55  furnaces. 
The  use  of  cullet  in  admixture  with  the  asbestos  is  preferred  because  it  effectively  dissolves  and 

decomposes  the  asbestos  and  is  low  melting.  But  the  asbestos  can  be  mixed  with  glass-making  materials 
such  as  soda  ash,  sand  and  limestone  subject  to  somewhat  higher  furnace  operating  temperatures.  Up  to 
79.5%  by  weight  of  the  material  fed  may  be  asbestos,  the  balance  being  cullet  and  melt  accelerator. 

60  If  desired  a  source  of  fluoride  ions  such  as  sodium,  potassium  or  calcium  fluorides  may  be 
incorporated  into  the  mixture  to  provide  a  more  aggressive  dissolving  medium  for  the  asbestos  and  to 
reduce  melt  viscosity,  thereby  giving  better  mass  transfer  properties. 

For  convenience  in  handling  and  the  least  impact  on  the  environment,  the  asbestos  should  be 
maintained  in  a  sealed  environment  once  it  has  been  brought  to  the  furnace.  Thus  the  asbestos  and  cullet 

65  or  glass-making  material  are  preferably  conveyed  to  the  furnace  by  sealed  mixing  and  conveying  means. 
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Thus  asbestos  from  an  asbestos  hopper  together  with  material  from  a  cullet  or  glass-making  material 
hopper  are  fed  directly  into  a  screw  conveyor  together  with  any  melt  accelerator,  the  screw  conveyor  in 
turn  leading  direct  into  the  furnace. 

The  furnace  and  feed  system  are  preferably  operated  at  reduced  pressure  to  minimise  emission  of 
5  asbestos  to  the  environment.  In  this  respect  the  invention  differs  from  normal  glass-making  practice  where 

the  furnace  is  operated  at  a  slight  positive  pressure  to  minimise  inflow  of  cold  air. 
In  a  preferred  form  the  electrical  glass  melting  furnace  has  means  defining  a  closed  melting  chamber, 

an  asbestos  feed  for  feeding  asbestos  into  the  melting  chamber  and  a  molten  glass  discharge  from  the 
glass  melting  furnace  for  withdrawing  molten  glass  from  the  furnace,  means  in  the  furnace  located 

10  between  the  feed  and  the  discharge  separating  the  furnace  into  two  regions  containing  molten  glass  at  a 
temperature  of  at  least  1000°C,  said  two  regions  communicating  with  one  another  only  through  the  body  of 
molten  glass,  said  asbestos  being  supplied  into  the  first  region  of  the  furnace  being  the  closed  melting 
chamber  and  being  withdrawn  from  the  second  region  of  the  furnace  at  a  temperature  of  at  least  1000°C  by 
permitting  the  melt  to  flow  from  the  first  to  the  second  region,  said  flow  being  confined  below  the  surface 

js  of  the  molten  glass. 
It  has  further  been  appreciated  that  a  plant  for  carrying  out  the  asbestos  vitrifying  process  aforesaid 

might  be  provided  in  portable  form.  In  this  way  the  plant  can  be  transported  to  a  site  such  as  a  factory  or 
power  station  where  there  was  asbestos  to  be  disposed  of  and  the  treatment  can  be  carried  out  without  the 
asbestos  being  transported  from  the  site  which  is  an  operation  that  inevitably  involves  risk  to  the  general 

20  public.  Suitable  transportable  furnaces  might  have  a  capacity  up  to  10  tonnes  per  day. 
If  the  furnace  is  electrically  fired,  it  is  believed  that  many  sites  will  have  sufficient  three  phase  electrical 

power  to  run  the  furnace. 
In  the  accompanying  drawings: 
Figure  1  is  a  schematic  flow  chart  for  the  process  of  the  invention; 

25  Figure  2  is  a  sketch  of  a  practical  furnace  installation  according  to  the  invention;  and 
Figure  3  is  a  graphic  representation  of  the  results  of  a  laboratory  batch  melting  trial. 
Once  the  asbestos  has  been  received  it  is  first  pulverised  if  necessary  to  a  size  small  enough  to  permit 

rapid  melting  and  then  kept  in  a  totally  enclosed  storage  hopper  1  maintained  under  reduced  pressure  to 
prevent  any  asbestos  particles  escaping  to  the  atmosphere.  The  waste  asbestos  from  hopper  1  is 

30  discharged  along  a  screw  conveyor/mixer  2  and  aqueous  sodium  hydroxide  is  introduced  at  3  and  is 
intimately  mixed  with  the  asbestos.  Complete  coating  of  the  asbestos  with  sodium  hydroxide  gives  two 
advantages.  Firstly,  in  wetting  the  asbestos  it  eliminates  the  possibility  of  dust  being  released  after  that 
point  and  secondly  is  an  important  aid  in  the  rapid  incorporation  of  the  asbestos  into  the  glass.  Cullet 
(waste  glass)  is  added  at  4  and  is  mixed  with  the  asbestos/sodium  hydroxide  mixture.  The  resultant 

35  material  is  introduced  to  an  electric  furnace  5  in  which  a  body  of  molten  glass  is  maintained  at  above  the 
decomposition  temperature  of  asbestos  (900°C)  and  preferably  at  1350—  1380°C  corresponding  to  a 
temperature  of  about  1250°C  at  the  top  of  the  molten  glass.  The  outlet  of  the  screw  conveyor/mixer  2  is 
above  the  top  of  the  molten  glass  in  the  furnace  5  so  that  the  asbestos  falls  onto  the  body  of  molten  glass 
with  the  cullet  and  sodium  hydroxide  and  melts. 

40  Any  entrained  air,  and  the  water  released  from  the  sodium  hydroxide  solution  is  vented  from  the 
furnace  5.  If  necessary,  water  may  be  condensed  by  a  condenser  6  filtered  in  filter  8  and  discarded.  But  if 
the  gases  leaving  the  furnace  5  have  a  sufficiently  high  dew  point  water  will  not  condense  and  the 
condenser  6  may  be  omitted.  The  small  amount  of  air  is  discharged  via  an  efficient  filter  7  to  atmosphere 
via  a  fan  10  that  maintains  a  reduced  pressure.  It  is  an  advantage  of  using  sodium  hydroxide  as  opposed  to 

45  sodium  carbonate  that  the  volume  of  gas  evolved  during  melting  is  small  so  that  the  filtration  system  can 
be  relatively  inexpensive.  In  normal  glass  making  a  large  quantity  of  gas  is  evolved,  in  addition  large 
quantities  of  combustion  products  are  released  when  fossil  fuel  firing  is  used. 

The  furnace  5  is  divided  into  two  separate  regions  5a,  5b  by  a  wall  20  depending  from  the  roof  of  the 
furnace  into  the  body  of  molten  glass,  said  wall  20  being  located  between  the  entrance  from  the 

50  conveyor/mixer  2  and  the  exit  for  the  molten  glass  stream  being  discharged.  Glass  in  each  region  5a,  5b  is 
at  a  temperature  of  at  least  1000°C  in  operation  of  the  process.  The  regions  5a,  5b  communicate  with  one 
another  adjacent  the  throat  11  only  through  the  body  of  molten  glass.  The  asbestos  is  supplied  from 
conveyor/mixer  2  into  the  first  region  5a  which  is  a  closed  melting  chamber  and  glass  is  withdrawn  from 
the  second  region  5b  at  a  temperature  of  at  least  1000°C.  Melt  flows  from  the  first  region  5a  to  the  second 

55  region  5b  and  said  flow  is  confined  below  the  surface  of  the  molten  glass. 
The  glass  which  is  produced  9  can  either  be  quenched  and  disposed  of  as  a  safe  non-toxic  waste,  or  it 

could  form  a  process  feed  stock  for  forming  into  a  variety  of  glass  products  such  as  fibre  insulation, 
ballotini,  blocks,  bottles,  vitreous  enamels  and  ceramic  tiles.  The  use  of  an  electrical  furnace  according  to 
the  invention  gives  an  intrinsically  safe  process  because  if  the  glass  temperature  at  the  throat  region  1  1  of 

so  the  furnace  falls  below  1000°C  the  glass  becomes  so  viscous  that  it  will  not  flow  whereas  asbestos  is 
destroyed  by  heating  to  temperatures  above  900°.  It  follows  therefore  that  no  asbestos  can  leave  the 
furnace  5  untreated. 

Glass  from  the  furnace  5  flows  to  an  electrically  top-heated  take-off  1  2  from  which  a  product  stream  13 
of  homogeneous  molten  glass  is  bottom-discharged  into  a  water  quench  tank  14  from  which  the  resulting 

65  cullet  is  conveyed  by  belt  conveyor  15  to  a  disposal  skip  16.  Water  quenching  has  the  advantage  that  the 
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widest  possible  range  of  product  streams  are  maintained  as  homogeneous  glasses.  The  product  stream 
could  be  alternatively  quenched  by  means  of  a  water  jet  and  propelled  to  a  conveyor  or  other  suitable 
disposal  device. 

The  use  of  caustic  soda  and  electric  melting  mean  that  with  the  exception  of  a  very  small  amount  of 
5  entrained  air,  the  only  gas  released  is  steam  which  normally  does  not  condense  to  water.  If  however  water 

condenses,  it  can  be  easily  and  safely  filtered.  The  process  therefore  results  in  products  that  are  easy  to 
dispose  of  from  an  environmental  standpoint. 

The  invention  will  now  be  further  described  with  reference  to  the  following  examples  in  which 
Example  I  describes  laboratory  batch  melting  trials  and  Example  II  is  an  example  of  the  invention. 

w 
Example  I 

Asbestos  string  which  was  assumed  to  be  pure  white  asbestos  was  cut  into  10—20  mm  lengths  which 
were  separated  into  individual  strands  about  1  —  2  mm  in  diameter.  White  flint  glass  cullet  was  crushed  to  a 
particle  size  less  than  5  mm.  Laboratory  grade  sodium  hydroxide  was  made  up  into  aqueous  solutions  one 

15  containing  40  g/100  ml  and  the  other  containing  20  g/100  ml.  Batches  to  be  melted  were  made  up  as 
follows.  Asbestos  was  weighed  into  a  platinum  alloy  crucible  and  the  appropriate  amounts  of  the  or  each 
sodium  hydroxide  solution  were  pipetted  onto  the  asbestos  as  evenly  as  possible.  Where  the  solution 
wetted  only  a  small  amount  of  the  asbestos,  the  asbestos  was  mixed  around,  after  which  the  mixture  of 
asbestos  and  sodium  hydroxide  was  pressed  down  in  the  crucible  and  the  cullet  weighed  onto  it  to  form  an 

20  even  layer.  The  cullet  was  the  uppermost  layer  because  it  had  a  higher  bulk  density  than  the 
asbestos/sodium  hydroxide  mixture  which  was  packed  firmly  because  these  conditions  were  found  to  be 
the  most  favourable  to  small-scale  melting.  Each  batch  was  of  total  weight  20  g  and  was  heated  at  1250°C 
for  60  minutes.  The  compositions  of  the  20  batches  used  are  shown  in  Table  1,  the  results  obtained  are 
shown  in  Table  2  and  illustrated  graphically  in  Figure  3. 
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TABLE  1  —  Batch  compositions 

Batch-percent  composition  Batch  used 

Caustic  soda  soln.  (ml) 
Batch  Caustic  Asbestos  Cullet  . 
No.  Asbestos  soda  Cullet  (g)  (g)  40  g/100  ml  20  g/100  ml 

1  80  20  —  16  —  10  — 

2  70  20  10  14  2  10  — 

3  65  10  25  13  5  5  — 

4  55  20  25  11  5  10  — 

5  50  20  30  10  6  10  — 

6  50  15  35  10  7  5  5 

7  50  10  40  10  8  5  — 

8  45  25  30  9  6  10  5 

9  45  20  35  9  7  10  — 

10  45  15  40  9  8  5  5 

11  40  20  40  8  8  10  — 

12  40  15  35  8  7  5  5 

13  40  10  .  50  8  10  5  — 

14  35  15  50  7  10  5  5 

15  35  10  55  7  11  5  — 

16  35  5  60  7  12  —  5 

17  30  20  50  6  10  10  — 

18  30  10  60  6  12  5  — 

19  25  15  60  5  12  5  5 

20  20  15  65  4  11  5  5 

21  20  10  70  4  14  5  — 
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TABLE  2—  Results  of  all  trials 

Reference 
Batch  No.  Result  in  figure  3 

1,2,3  Completely  unsatisfactory.  Partial  fusion  to  an  A 
inhomogeneous,  buff-coloured  mass  containing 
incompletely  dissolved  asbestos. 

4,5,6,7  Fairly  large  areas  of  'crust'  on  glass  surface.  B 
Undissolved  material  in  body  of  glass.  Also 
significant  amount  of  glass  formation.  Might 
possibly  form  a  glass  with  more  time  and  perhaps  stirring. 

16  Considerably  amount  of  undissolved  material,  C 
apparent  due  to  high  glass  viscosity. 

10,13  Very  small  amount  of  surface  'scum'  but  fairly  D 
large  amounts  of  incompletely  dissolved  material  in 
glass  bulk.  Looks  as  though  it  would  probably  melt  completely 
with  more  time  and/or  stirring. 

8  Completely  fused  but  appears  to  have  devitrified.  E 

9  Very  close  to  clear  glass  formation  but  fairly  large  F 
amount  of  'cloudy'  material  in  glass  body.  Would 
almost  certainly  form  a  clear  glass  with  more  time 
or  stirring. 

11,12,14,  Clear  glass.  G 
15,17,18, 
19,20,21 

10 

15 

20 

25 

30 

35  It  was  found  that  provided  an  appropriate  ratio  between  asbestos,  caustic  soda  and  cullet  was  selected 
a  clear  glass  can  be  obtained  in  laboratory  melting  trials  and  it  was  postulated  that  large  scale  melting  of 
batches  of  material  of  similar  composition  would  be  likely  to  be  a  practical  proposition  because  the  melting 
process  becomes  more  reliable  and  controllable  as  batch  size  increases. 

40  Example  II 
A  pilot  plant  installation  of  capacity  0.5  tons/day  was  set  up  as  illustrated  in  Figures  1  and  2  and  the 

furnace  5  was  charged  with  cullet  which  was  melted.  The  following  supply  streams  were  fed  to  the  furnace 
with  change-over  at  approximately  daily  intervals: 

TABLE  3 45 

%  Composition 

Trial  No.  Asbestos  Cullet  NaOH  Product  stream 

A  46.3  49.2  4.5  Completely  molten  glass 

B  56.4  40.7  2.9  Completely  molten  glass 

C  65.7  32.9  1.4  Completely  molten  glass 

D  75.2  24.1  0.7  Completely  molten  glass 

E  75.8  24.2  Nil  Completely  molten  glass 

F  70.0  30.0  Nil  Completely  molten  glass 

G  100  Nil  Nil  Glassy  material  at 
reduced  melting  rate 
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The  above  trial  indicated  that  asbestos  can  be  converted  into  a  completely  molten  material  by  means 
of  a  continuous  electric  melter  using  cullet  only,  the  asbestos  being  free  of  the  impurities  encountered  in 
normal  waste  asbestos.  The  presence  of  melt  accelerator  was  considered  desirable  in  practical  use  of  the 
process  to  bring  about  digestion  of  non-asbestos  materials  and  to  accelerate  melting. 

5 
Claims 

1.  A  process  for  converting  waste  asbestos  into  a  glass  which  comprises  providing  an  enclosed 
processing  system  including  an  electrical  glass  melting  furnace  (5)  having  within  it  a  body  of  molten  glass 

w  maintained  at  a  temperature  above  the  decomposition  temperature  of  asbestos;  supplying  the  asbestos 
and  cullet  or  glass-making  materials  to  the  furnace  by  conveyor  means  (2)  discharging  above  the  body  of 
molten  glass  in  the  furnace  so  that  the  asbestos  enters  the  body  of  molten  glass  and  is  converted  into 
glass;  and  withdrawing  molten  glass  (9)  from  the  furnace  at  a  temperature  of  at  least  1000cC. 

2.  A  process  according  to  Claim  1,  wherein  the  electrical  glass  melting  furnace  (5)  used  to  melt  the 
15  glass  has  means  defining  a  closed  melting  chamber,  an  asbestos  feed  (2)  for  feeding  asbestos  into  the 

melting  chamber  and  a  molten  glass  discharge  (9)  from  the  glass  melting  furnace  for  withdrawing  molten 
glass  from  the  furnace,  means  (20)  in  the  furnace  (5)  located  between  the  feed  (2)  and  the  discharge  (9) 
separating  the  furnace  into  two  regions  (5a,  5b)  containing  molten  glass  at  a  temperature  of  at  least  1000°C, 
said  two  regions  communicating  with  one  another  only  through  the  body  of  molten  glass,  said  asbestos 

20  being  supplied  into  the  first  region  (5a)  of  the  furnace  being  the  closed  melting  chamber  and  being 
withdrawn  from  the  second  region  (5b)  of  the  furnace  at  a  temperature  of  at  least  1000°C  by  permitting  the 
melt  to  flow  from  the  first  to  the  second  region,  said  flow  being  confined  below  the  surface  of  the  molten 
glass. 

3.  A  process  according  to  Claim  1,  wherein  an  asbestos  waste  hopper  (1)  and  a  cullet  or  glass-making 
25  material  hopper  (4)  feed  into  a  screw  conveyor  (2)  leading  to  the  furnace  (5). 

4.  A  process  according  to  Claim  1  or  2,  wherein  the  furnace  (5)  is  operated  at  a  pressure  less  than 
atmospheric  pressure. 

5.  A  process  according  to  any  of  Claims  2  to  4  wherein  the  material  supplied  to  the  furnace  (5)  further 
comprises  a  melt  accelerator. 

30  6.  A  process  according  to  Claim  5,  wherein  the  melt  accelerator  is  an  alkali  metal  compound,  an 
alkaline  earth  metal  compound,  a  boron  compound,  a  fluoride  or  chloride  or  a  blast  furnace  slag. 

7.  A  process  according  to  Claim  6,  wherein  the  melt  accelerator  comprises  sodium  hydroxide. 
8.  A  process  according  to  Claim  7,  wherein  the  material  fed  to  the  glass  melting  furnace  comprises 

20—79.5%  by  weight  asbestos,  79.5%—  20%  cullet  and  0.5—  5%  sodium  hydroxide,  the  total  amount  of  the 
35  asbestos,  cullet  and  sodium  hydroxide  not  exceeding  100%. 

9.  A  process  according  to  any  preceding  claim,  wherein  the  furnace  is  maintained  at  a  temperature  of 
1350—  1380°C  and  the  residence  time  of  the  asbestos  is  at  least  one  hour. 

10.  A  process  according  to  any  preceding  claim,  wherein  a  stream  of  glass  discharged  from  the  furnace 
is  quenched  by  passage  into  a  bath  of  water. 

40 

Patentanspriiche 

1.  Verfahren  zur  Umwandlung  von  Asbestabfallen  in  Glas,  bei  welchem  in  geschlossenes 
45  Verarbeitungssystem  bereitgestellt  wird,  welches  einen  elektrischen  Glasschmelzofen  (5)  einschliefXt,  der 

im  Inneren  einen  Korper  aus  geschmolzenem  Glas  aufweist  und  bei  einer  Temperatur  oberhalb  der 
Zerfallstemperatur  von  Asbest  gehalten  wird,  wobei  die  Asbestabfalle  und  Glasbruch  Oder  glasbildende 
Materialien  von  Fdrdermitteln  (2)  dem  Ofen  zugefuhrt  werden,  oberhalb  des  Korpers  aus  geschmolzenem 
Glas  im  Ofen  abgelegt  werden,  so  daB  die  Asbestabfalle  in  den  Korper  aus  geschmolzenem  Glas  eintreten 

so  und  in  Glas  umgewandelt  werden,  und  wobei  das  geschmolzene  Glas  (9)  vom  Ofen  bei  einer  Temperatur 
von  wenigstens  1000°C  abgezogen  wird. 

2.  Verfahren  nach  Anspruch  1,  wobei  der  elektrische  Gasschmelzofen  (5)  zum  Schmelzen  des  Glases 
Einrichtungen,  die  eine  geschlossene  Schmelzkammer,  eine  Asbestzufiihrung  (2)  zur  Zufiihrung  von 
Asbestabfallen  in  die  Schmelzkammer  und  einen  Schmelzglasabzug  (9)  vom  Glasschmelzofen  zum 

55  Abziehen  von  geschmolzenem  Glas  aus  dem  Ofen  beinhalten,  und  Einrichtungen  (20)  im  Ofen  (5)  aufweist, 
welche  zwischen  der  Zufuhrung  (2)  und  dem  Abzug  (9)  angeordnet  sind  und  den  Ofen  in  zwei  Bereiche  (5a, 
5b)  aufteilen,  welche  geschmolzenes  Glas  bei  einer  Temperatur  von  wenigstens  1000°C  enthalten,  wobei 
die  zwei  Bereiche  miteinander  nur  durch  den  Korper  aus  geschmolzenem  Glas  in  Verbindung  stehen  und 
wobei  die  Asbestabfalle  dem  ersten  Bereich  (5a)  des  Ofens,  der  die  geschlossene  Schmelzkammer  bildet, 

60  zugefuhrt  werden  und  vom  zweiten  Bereich  (5b)  des  Ofens  bei  einer  Temperatur  von  wenigstens  1000°C 
abgezogen  werden,  wobei  die  Schmelze  vom  ersten  zum  zweiten  Bereich  flieSen  kann  und  der  FlulS  unter 
der  Oberflache  des  geschmolzenen  Glases  gehalten  wird. 

3.  Verfahren  nach  Anspruch  1,  wobei  die  Asbestabfalle  aus  einem  Asbestspeisebehalter  (1)  und  der 
Glasbruch  Oder  die  glasbildenden  Materialien  aus  einem  Speisebehalter  (4)  in  einen  Schneckenforderer  (2) 

65  geleitet  werden,  welcher  zum  Ofen  (5)  fiihrt. 
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4.  Verfahren  nach  Anspruch  1  oder  2,  wobei  der  Ofen  (5)  bei  einem  Druch  unterhalb  des 
atmospharischen  Drucks  betrieben  wird. 

5.  Verfahren  nach  einem  der  Anspruche  2  bis  5,  wobei  das  dem  Ofen  (5)  zugefiihrte  Material  zusatzlich 
einen  Schmelzbeschleuniger  aufweist. 

5  6.  Verfahren  nach  Anspruch  5,  wobei  der  Schmelzbeschleuniger  eine  Alkalimetallverbindung,  eine 
Erdalkalimetallverbindung,  eine  Borverbindung,  ein  Fluorid  oder  Chlorid  oder  eine  Hochofenschlacke  ist. 

7.  Verfahren  nach  Anspruch  6,  wobei  der  Schmelzbeschleuniger  Natriumhydroxid  aufweist. 
8.  Verfahren  nach  Anspruch  7,  wobei  das  dem  Glasschmelzofen  zugefiihrte  Material  20  bis  79,5  Gew.% 

Asbest,  79,5  bis  20%  Glasbruch  und  0,5  bis  5%  Natriumhydroxid  aufweist,  wobei  die  Gesamtmenge  an 
m  Asbest,  Glasbruch  und  Natriumhydroxid  100%  nicht  iiberschreitet. 

9.  Verfahren  nach  einem  der  vorangehenden  Anspruche,  wobei  der  Ofen  bei  einer  Temperatur  von 
1350  bis  1380°C  betrieben  wird  und  die  Verweilzeit  der  Asbestabfalle  wenigstens  eine  Stunde  betragt. 

10.  Verfahren  nach  einem  der  vorangehenden  Anspruche,  wobei  der  aus  dem  Ofen  abgezogene 
Glasstrom  durch  Leitung  in  ein  Wasserbad  abgekiihlt  wird. 

15 
Revendications 

1.  Procede  pour  convertir  des  dechets  d'amiante  en  un  verre,  qui  comprend  I'utilisation  d'un  systeme 
de  traitement  clos  comprenant  un  four  electrique  pour  la  fusion  du  verre  (5)  contenant  une  masse  de  verre 

20  fondu  maintenue  a  une  temperature  superieure  a  la  temperature  de  decomposition  de  I'amiante; 
I'admission  de  I'amiante  et  de  calcin  ou  de  matieres  vitrifiables  dans  le  four  par  des  moyens  de  transport  (2) 
debouchant  au-dessus  de  la  masse  de  verre  fondu  dans  le  four,  de  fac.on  que  I'amiante  penetre  dans  la 
masse  de  verre  fondu  et  soit  converti  en  verre;  et  I'evacuation  de  verre  fondu  (9)  hors  du  four  a  une 
temperature  d'au  moins  1000cC. 

25  2.  Procede  suivant  la  revendication  1,  dans  lequel  le  four  electrique  pour  la  fusion  du  verre  (5)  utilise 
pour  faire  fondre  le  verre  comprend  des  moyens  definissant  une  chambre  de  fusion  close,  une  admission 
d'amiante  (2)  pour  introduire  de  I'amiante  dans  la  chambre  de  fusion  et  une  sortie  de  verre  fondu  (9) 
partant  du  four  pour  la  fusion  du  verre  pour  evacuer  du  verre  fondu  hors  du  four,  des  moyens  (20)  situes 
dans  le  four  (5)  entre  I'admission  (2)  et  la  sortie  (9)  qui  separent  le  four  en  deux  regions  (5a,  5b)  contenant 

30  du  verre  fondu  a  une  temperature  d'au  moins  1000°C,  ces  deux  regions  communiquant  I'une  avec  I'autre 
uniquement  a  travers  la  masse  de  verre  fondu,  I'amiante  etant  admis  dans  la  premiere  region  (5a)  du  four 
qui  est  la  chambre  de  fusion  close  et  etant  evacue  de  la  seconde  region  (5b)  du  four  a  une  temperature  d'au 
moins  1000°C  en  laissant  la  masse  fondue  passer  par  ecoulement  de  la  premiere  region  a  la  seconde,  cet 
ecoulement  etant  confine  au-dessous  de  la  surface  du  verre  fondu. 

35  3.  Procede  suivant  la  revendication  1,  dans  lequel  une  tremie  a  dechets  d'amiante  (1)  et  une  tremie  a 
calcin  ou  matiere  vitrifiable  (4)  alimentent  un  transporter  a  vis  (2)  menant  au  four  (5). 

4.  Procede  suivant  la  revendication  1  ou  2,  dans  lequel  le  four  (5)  fonctionne  sous  une  pression 
inferieure  a  la  pression  atmospherique. 

5.  Procede  suivant  I'une  quelconque  des  revendications  2  a  4,  dans  lequel  la  matiere  introduite  dans  le 
40  four  (5)  comprend  en  outre  un  accelerateur  de  fusion. 

6.  Procede  suivant  la  revendication  5,  dans  lequel  I'accelerateur  de  fusion  est  un  compose  de  metal 
alcalin,  un  compose  de  metal  alcalino-terreux,  un  compose  du  bore,  un  fluorure  ou  chlorure  ou  un  laitier  de 
haut  fourneau. 

7.  Procede  suivant  la  revendication  6,  dans  lequel  I'accelerateur  de  fusion  comprend  de  I'hydroxyde  de 
45  sodium. 

8.  Procede  suivant  la  revendication  7,  dans  lequel  la  matiere  admise  dans  le  four  pour  la  fusion  du  verre 
comprend  20  —  79,5%  en  poids  d'amiante,  79,5%  —  20%  de  calcin  et  0,5  —  5%  d'hydroxyde  de  sodium,  la 
quantite  totale  d'amiante,  de  calcin  et  d'hydroxyde  de  sodium  n'excedant  pas  100%. 

9.  Procede  suivant  I'une  quelconque  des  revendications  precedentes,  dans  lequel  le  four  est  maintenu 
so  a  une  temperature  de  1350—  1380°C  et  le  temps  de  sejour  de  I'amiante  est  d'au  moins  1  heure. 

10.  Procede  suivant  I'une  quelconque  des  revendications  precedentes,  dans  lequel  un  courant  de  verre 
evacue  du  four  est  refroidi  par  passage  dans  un  bain  d'eau. 
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