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Description 

Technical  Field 

The  present  invention  relates  to  the  field  of 
disposal  of  inorganic  and  organic  waste  including 
chemical  waste  and  low-level  and  medium-level 
nuclear  waste  and,  more  particularly,  to  the  field  of 
disposal  of  waste  via  microencapsulstion  or  solidi- 
fication.  Still  more  particularly,  the  present  inven- 
tion  relates  to  the  field  of  disposal  of  waste  by 
reacting  the  waste  with  a  chemical  reagent  and  a 
pozzolanic  material  to  form  solids  suitable  for  safe 
storage  or  disposal.  The  chemical  reagent  includes 
a  retarder,  such  as  glycerine  or  other  viscosity- 
altering  reagent  or  mixture  containing  them,  and  an 
accelerator. 

Background  of  the  Invention 

One  of  the  biggest  problems  presently  facing 
the  industrial  world  is  the  disposal  of  waste  that  his 
been  generated  and  is  presently  being  generated 
by  the  various  industries.  Several  techniques  were 
developed  in  the  past  to  solve  the  problem.  One 
method  involves  the  use  of  landfills  where  the 
waste  is  transported  for  disposal.  The  disadvantage 
of  that  method  is  that  it  requires  the  transportation 
of  the  waste  to  the  landfill  from  areas  that  are  very 
distant  from  such  landfills,  thereby  making  such 
disposal  uneconomical  and  oftentimes  hazardous 
to  the  populated  areas  through  which  such  waste  is 
transported.  Another  disadvantage  is  that  in  the 
landfill  disposal  the  waste  is  merely  covered  and 
not  permanently  contained  whereby  the  problem  is 
passed  on  to  future  generations.  Waste  being  dis- 
posed  in  landfills  may  seep  through  the  ground  to 
subterranean  water  streams  and  the  waste  could 
be  returned  to  populated  areas  through  the  natural 
water  streams.  The  Environmental  Protection  Agen- 
cy  his  issued  regulations  prohibiting  the  prior  prac- 
tice  of  disposing  of  liquid  waste  in  landfills  and 
regulating  the  types  of  solid  waste  and  solidified 
waste  which  can  be  disposed  in  certain  landfills. 
Such  regulations  have  made  many  prior  art  prac- 
tices  obsolete. 

In  EP-A-0  081  403  a  method  for  storing  radio- 
active  waste  in  cavities  in  the  ground  is  disclosed. 
In  order  to  reduce  the  risk,  that  water  and  radioac- 
tive  material  may  penetrate  into  the  soil,  a  sludge 
consisting  of  water,  cement,  clay,  diatomaceous 
earth,  pozzolamic  material,  and,  if  necessary,  ad- 
juvants  like  accelerators,  retarders  or  viscosity  al- 
tering  agents  is  injected  under  pressure  into  gaps 
around  the  cavity.  The  sludge  solidifies  and  the 
solid  product  surrounds  the  cavity.  This  process  is 
uneconomical  and  it  does  not  eliminate  the  prob- 
lem  of  hazardous  waste  transports.  In  case  of 

earthquakes  the  barrier  will  crack  and  provide  no 
longer  any  protection. 

Another  method  used  in  the  past  for  the  dis- 
posal  of  waste  has  been  chemical  treatment.  One 

5  disadvantage  of  such  treatment  is  that  it  is  not 
effective  because  most  of  the  compounds  present 
in  waste,  and  especially  hazardous  waste,  do  not 
react  chemically  with  other  compounds  to  form 
non-hazardous  compounds.  Furthermore,  even  if 

io  the  conversion  to  harmless  compounds  is  possible, 
such  process  is  uneconomical. 

Incineration  has  also  been  used  in  the  past  as 
means  for  the  disposal  of  waste.  Incineration,  how- 
ever,  is  not  effective  in  most  applications.  Further- 

75  more,  incineration  processes  result  in  the  formation 
of  other  undesirable  chemicals  in  the  form  of  ash 
or  gases  emitted  to  the  environment.  Furthermore, 
incineration  is  a  very  costly  process  that  requires 
highly  sophisticated  incineration  equipment  and  re- 

20  quires  the  transportation  of  the  waste  to  special 
locations  for  the  incineration  to  be  performed. 

Another  method  that  has  been  used  in  the  past 
for  disposal  of  waste  has  been  the  process  of 
solidifying  the  waste  by  mixing  it  with  sawdust, 

25  various  pozzolanic  materials  and  polymeric  sub- 
stances.  One  disadvantage  of  such  methods  is 
their  inability  to  adequately  solidify  liquid  or  sludge- 
type  waste.  Another  disadvantage  is  that  several 
pozzolanic  materials  used  in  the  past  have  not 

30  been  shown  to  be  effective  because  of  their  phys- 
ical  or  chemical  properties.  Attemps,  for  example  in 
the  past  to  solidify  waste  with  Portland  cement 
produced  a  solid  product  which  was  very  per- 
meable,  porous,  subject  to  leaching  and  deficient  in 

35  mechanical  strength.  The  use  of  other  pozzolanic 
material  having  better  physical  properties  for  pro- 
moting  the  interaction  of  various  compounds  such 
as  fly  ash  was  also  ineffective  because  such  ma- 
terial  prossessed  undesirable  properties  such  as 

40  quick  setting  before  the  waste  could  be  uniformly 
dispersed  in  such  material.  Although  used  as  a 
bonding  agent,  polymers  have  not  been  shown  to 
have  successfully  bonded  most  wastes  and  to  be 
successful,  large  quantities  of  the  polymer  are  re- 

45  quired.  Furthermore,  the  use  of  polymeric  com- 
pounds  to  promote  the  solidification  is  also  un- 
desirable  because  many  polymeric  compounds 
themselves  are  complex  and  hazardous,  the  result- 
ing  waste  compound  is  toxic  and  chemical  attack, 

50  such  as  sulfate  attack,  is  prompted  by  such  poly- 
mers.  Also,  the  resultant  waste  compound  de- 
generates  over  time  when  polymers  are  used. 
Thus,  such  disposal  is  often  not  permanent. 

In  EP-A-0  124  966  a  process  for  encapsulating 
55  a  boric  acid  slurry  in  cement  is  disclosed. 

Besides  the  cement  a  dispersing  agent  and  a  re- 
tarder  are  added,  and  optionally  up  to  0.4  %  of  a 
hardener,  such  as  calcium  chloride,  based  on  the 
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weight  of  the  cement.  The  use  of  a  polymeric 
dispersing  agent  entraines  the  above  mentioned 
disadvantages  and,  due  to  the  low  content  of  har- 
dener,  the  solid  product  obtained  by  this  process 
does  not  show  as  high  mechanical  strength  and 
density  as  the  product  obtained  by  the  process  of 
the  present  invention. 

The  present  invention  overcomes  the  deficien- 
cies  of  the  prior  methods  by  providing  a  unique 
chemical  reagent  and  a  unique  process  wherein 
such  chemical  reagent  is  mixed  with  the  waste  and 
highly  active  pozzolanic  material  to  produce  a  solid 
product  that  is  non-toxic,  safe,  strong,  smaller  in 
volume  than  the  resultant  waste  products  of  pre- 
viously  used  solidification  process,  easily  transport- 
able  and  easily  disposable  in  landfills  or  in  readily 
available  natural  disposal  sites  such  as  salt  domes 
and  the  like.  Furthermore,  the  present  invention 
discloses  a  chemical  reagent  and  a  process  utiliz- 
ing  that  reagent  wherein  a  pozzolanic  waste  ma- 
terial  is  used  effectively  to  dispose  of  other  waste, 
thus  simultaneously  disposing  of  two  wastes.  The 
production  of  the  chemical  reagent  and  its  applica- 
tion  are  very  simple  and  economical. 

These  and  other  advantages  and  objections  of 
the  present  invention  will  become  apparent  from 
the  following  description. 

Summary  of  the  Invention 

Inorganic  and  organic  waste  including  chemical 
and  low-level  and  medium-level  nuclear  waste  is 
solidified  by  mixing  such  waste  with  a  chemical 
reagent  and  a  pozzolanic  material.  The  chemical 
reagent  includes  a  retarder,  which  could  be  glyc- 
erine  or  other  viscosity-altering  reagents,  and  an 
accelerator,  namely  calcium  chloride.  The  retarder 
prevents  a  flash  set  of  the  pozzolanic  material  and 
slows  the  setting  process,  whereas  the  accelerator 
promotes  the  solidification  activity.  The  retarder 
further  acts  as  a  lubricant  and  improves  the  viscos- 
ity.  The  pozzolanic  material  may  be  not  only  poz- 
zolanic  material  specifically  manufactured  for  ce- 
menting  operations,  ouch  as  Portland  cement,  but 
also  waste  material  produced  in  several  industrial 
applications  such  as  fly  ash,  kiln  dust,  and  steel  or 
lead  baghouse  dust.  The  solid  waste  material 
formed  may  be  thereafter  stored  or  disposed  in 
natural  storage  places  without  affecting  or  harming 
the  environment. 

Detailed  Description  of  the  Invention 

According  to  the  present  invention,  a  chemical 
reagent  has  been  developed  having  unique  prop- 
erties  for  the  solidification  of  organic  and  inorganic 
waste,  such  as  chemical  waste,  and  low-level  and 
medium-level  nuclear  wastes  and  the  safe  disposal 

thereof.  The  chemical  reagent  is  mixed  with  the 
waste  and  the  pozzolanic  material  to  form  a  solid 
waste  material.  It  is  essential  that  the  mixing  and 
related  steps  be  carried  out  simultaneously  or  in  a 

5  particular  sequence,  hereinafter  described,  to  ac- 
complish  the  desired  results. 

The  chemical  reagent  is  primarily  composed  of 
a  retarder  and  an  aqueous  solution  of  an  accelera- 
tor  compound.  In  the  present  invention,  the  retarder 

io  is  glycerine,  a  well-known  compound  readily  avail- 
able  in  the  market,  or  another  viscosity  altering 
reagent.  The  retarder  may  also  be  glycerine  in 
combination  with  other  viscosity-altering  reagents. 
Other  retarders  can  be  used  alone  or  in  combina- 

15  tion  depending  on  their  availability,  economics  and 
the  properties  of  the  waste.  Although  the  glycerine 
is  a  suitable  retarder  and  could  be  used  alone  or 
with  other  retarders  in  different  compositions  in  the 
various  applications  in  accordance  with  the  present 

20  invention,  it  is  preferred  that  glycerine  be  used  in 
most  applications  because  of  its  superior  retarding 
and  lubricating  properties.  The  retarder  prevents 
"flash"  set  and  slows  the  setting  and  solidification 
of  the  pozzolanic  material  when  mixed  with  water 

25  and  waste.  It  is  believed  the  retarder  Coats  the 
particles  of  waste  to  slow  solidification.  The  re- 
tardation  of  the  solidification  permits  sufficient  time 
to  uniformly  mix  the  pozzolanic  material  and  waste 
to  achieve  a  uniform  encapsulation  and  bonding  of 

30  the  waste  in  the  resultant  waste  product.  Further, 
the  slower  set-up  time  produces  a  greater  me- 
chanical  strength  in  the  resultant  waste  product. 
The  retarder  further  acts  as  a  lubricant.  As  a  lubri- 
cant,  the  retarder  provides  a  lower  viscosity  and 

35  thus  friction  reducing  properties  to  facilitate  the 
mixing  of  the  chemical  reagent,  the  wastes  and  the 
pozzolanic  material  in  the  manner  hereinafter  de- 
scribed.  The  accelerator  compound  is  calcium 
chloride  (CaCb)  which  promotes  the  setting  pro- 

40  cess  of  the  pozzolanic  material.  The  chemical 
reagent  may  also  include  other  solvents  that  re- 
main  neutral  during  the  solidification  process  in 
question. 

The  chemical  reagent  is  prepared  by  mixing  an 
45  aqueous  solution  of  calcium  chloride  with  the  re- 

tarder  by  well-known  mixing  techniques.  The 
amount  of  calcium  chloride  present  in  the  aqueous 
solution  that  serves  is  the  start-up  material  for  the 
chemical  reagent  may  range  from  15  percent  by 

50  weight  to  saturation.  The  amount  of  retarder  used 
in  the  chemical  reagent  depends  on  the  retarding 
and  viscosity  properties  desired,  and  on  the  prop- 
erties  of  the  waste  being  treated.  If,  for  example,  a 
longer  set-up  time  is  desired,  the  amount  of  re- 

55  tarder  is  increased  whereby  the  resulting  waste 
product  is  harder  and  stronger.  In  &  typical  applica- 
tion,  the  amount  of  retarder  may  range  from  0.01  to 
15  parts  of  retarder  per  100  parts  of  reagent 
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chemical  in  undiluted  form.  It  should  be  understood 
that  a  person  skilled  in  the  art  could  vary  the 
amount  of  retarder  to  conform  with  certain  applica- 
tion  requirements.  The  chemical  reagent  is  a  non- 
toxic,  homogeneous  solution  that  retains  its  ho- 
mogeneity  and  stability  for  a  long  time.  The 
reagent  could  be  easily  stored  at  temperatures 
ranging  from  -40  °  C  to  35  °  C  and  above.  Because 
the  retarder  and  accelerator  compounds  are  in- 
expensive  and  because  the  mixing  process  is  sim- 
ple,  the  chemical  reagent  is  also  inexpensive. 

Many  different  pozzolanic  materials  may  be 
used,  including  fly,  ash  produced  in  coal-fired  pow- 
er  stations,  including  Class  C  type  fly  ash  known 
for  its  high  calcium  content,  and  Class  F  type  fly 
ash  characterized  by  its  high  silica  and  aluminum 
oxides  content;  cement  kiln  dust;  lime  kiln  dust 
characterized  by  a  high  calcium  content;  steel  or 
lead  baghouse  dust;  silica  fume  dust  from  the 
refractory  industry;  gypsum;  and  Portland  cement. 
The  majority  of  the  pozzolanic  material  listed  her- 
oin  could  be  characterized  as  waste  material.  The 
use  of  such  waste  pozzolanic  material  is  a  unique 
feature  of  the  present  invention  in  that  it  utilizes 
pozzolanic  wastes  to  dispose  of  other  wastes,  in- 
cluding  chemical  and  low-level  and  medium-level 
radioactive  waste  described  hereinafter.  The  choice 
of  pozzolanic  material  used  to  practice  the  present 
invention  would  depend  on  the  availability  of  such 
material  in  the  particular  location,  the  price  of  such 
material,  the  needs  of  the  entity  generating  the 
waste,  and  the  guidelines  of  the  regulatory  authorit- 
ies.  In  certain  areas  of  the  United  States  of  America 
for  example,  where  fly  ash  is  available  in  large 
quantities,  fly  ash  would  be  used.  In  special  cir- 
cumstances  the  nature  of  the  waste  to  be  treated 
may  require  the  use  of  pozzolanic  materials  with 
higher  calcium  content  such  as  Portland  cement  or 
lime  kiln  dust  to  perform  the  cementation  process. 

In  the  present  invention,  the  utilization  of  the 
chemical  reagent  described  herein  enables  one  to 
use  a  pozzolanic  material  having  a  large  reactive 
surface,  whereby  the  pozzolanic  material  reacts 
more  readily  with  the  waste  and  forms  a  resultant 
waste  product  which  has  a  large  density  and  small 
pores.  It  is  preferable  that  the  pozzolanic  material 
used  has  small,  uniform  powder  particulate  compo- 
nents  with  a  high  content  of  calcium  and  other 
cementation  elements.  Fly  ash,  for  example,  is  a 
pozzolanic  material  that  is  composed  of  very  small, 
spherical,  uniform  particles.  Accordingly,  fly  ash 
possesses  a  superior  ability  to  absorb,  react  with, 
or  entrap  the  constituents  of  hazardous  waste.  Fly 
ash,  however,  tends  to  sat-up  very  quickly  when 
mixed  with  water  and  waste.  Therefore,  its  use 
without  the  chemical  reagent  of  the  present  inven- 
tion  would  not  be  practical.  Furthermore,  fly  ash 
includes  a  relatively  small  amount  of  calcium,  a 

material  that  contributes  to  the  mechanical  strength 
and  bonding  forces  of  the  resultant  waste  product. 
Therefore,  fly  ash  alone  would  not  produce  a  solid 
waste-containing  compound  with  great  mechanical 

5  strength.  The  use  of  the  present  chemical  reagent 
compensates  for  such  deficiencies  by  providing 
calcium  to  enhance  the  mechanical  strength  of  the 
resultant  waste  solid  and  the  retarder  to  prevent  the 
flash  setting  of  the  fly  ash  when  it  is  mixed  with 

io  water  and  the  waste. 
One  very  important  aspect  of  the  process  dis- 

closed  by  the  present  invention  is  the  requirement 
that  the  mixing,  blending  and  related  steps  be 
carried  out  simultaneously  or  in  a  specific  se- 

15  quence  in  order  to  obtain  optimum  results.  The 
sequence  of  the  steps  depends  on  whether  the 
organic  or  inorganic  waste  to  be  treated  is  a  liquid 
or  a  solid  waste.  It  should  be  understood  that  the 
term  "solid  waste"  as  used  in  the  specifications 

20  and  in  the  claims  shall  mean  waste  that  includes 
less  than  about  15  percent  of  liquid  in  free  form. 
Furthermore,  "liquid  waste"  as  used  heroin  shall 
mean  waste  that  includes  more  than  about  15 
percent  of  liquid  in  free  form.  If  the  waste  is  a 

25  liquid  waste  as  defined  herein,  it  is  essential  that 
the  liquid  waste  be  mixed  first  with  the  chemical 
reagent  in  a  conventional  mixer  suitable  for  such 
mixing  for  a  sufficient  time  to  obtain  a  uniform 
distribution  of  the  chemical  reagent  in  the  liquid 

30  waste.  Following,  the  resultant  mixture,  comprising 
the  liquid  waste  and  the  uniformly  distributed 
chemical  reagent,  is  blended  or  mixed  with  the 
pozzolanic  powder  material  for  sufficient  time  to 
obtain  complete  and  uniform  mixing.  Following 

35  such  mixing,  the  mixture  is  allowed  to  solidify  to 
form  waste  solids.  It  may  be  desirable  to  pour  the 
mixture  into  casting  containers  or  molds  to  form 
the  waste  solids  in  predetermined  shapes,  such  as 
blocks,  for  ultimate  disposal. 

40  It  in  preferred  that  the  process  for  a  liquid 
waste  be  performed  in  a  continuous  mixer.  The 
continuous  mode  may  be  carried  out  by  utilizing 
well-known  mixing  and  blending  equipment.  For 
example,  the  mixing  of  the  liquid  waste  with  the 

45  chemical  reagent  may  be  carried  out  in  a  blending 
pump  or  in  an  in-line  blender  and  the  mixing  of  the 
resultant  mixture  and  the  fly  ash  may  be  carried 
out  in  a  screw-type  or  a  ribbon-type  blender.  Al- 
though  it  is  preferred  that  the  process  for  a  liquid 

50  waste  be  carried  out  in  a  continuous  mode,  a  batch 
mode  may  be  utilized,  particularly  when  only  a 
relatively  small  amount  of  waste  requires  solidifica- 
tion.  The  process  may  be  carried  out  in  a  central 
batch-type  mixer. 

55  If  the  waste  to  be  treated  is  a  solid  waste  as 
defined  hereinabove,  it  is  first  mixed  with  the  pow- 
der  pozzolanic  material  until  a  uniform  mixture  is 
obtained.  In  a  separate  mixing  tank,  water  is  added 

4 
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to  the  chemical  reagent  to  bring  the  chemical 
reagent  to  an  optimum  water  content  which  is 
required  for  the  treatment  of  the  solid  waste  in 
question.  Although  various  slump  ratings  may  be 
desired  depending  upon  the  type  of  waste  and  its 
disposal,  it  is  generally  preferred  that  sufficient 
water  be  added  to  the  solid  waste  to  permit  the 
resultant  compound  to  be  poured  prior  to  solidifica- 
tion.  Following,  the  chemical  reagent  is  added  to 
the  uniform  mixture  comprising  solid  waste  and 
pozzolanic  material  and  mixed  therewith  for  a  suffi- 
cient  period  of  time  to  obtain  a  uniform  mixture. 
Following,  the  resultant  mixture  is  allowed  to  so- 
lidify  to  form  waste  solids.  It  may  be  desirable  to 
send  the  mixture  for  solidification  to  casting  con- 
tainers  where  it  is  allowed  to  form  a  molded  solid. 
The  treatment  of  solid  waste  may  also  be  carried 
out  effectively  by  carrying  out  the  aforementioned 
steps  simultaneously.  The  treatment  of  the  solid 
waste  may  be  carried  out  in  either  a  batch  or  a 
continuous  mode  by  utilizing  well-known  devices 
that  are  comparable  to  the  devices  used  in  the 
solidification  of  the  liquid  waste  previously  de- 
scribed. 

Oftentimes  certain  preparatory  stops  are  taken 
to  prepare  the  waste  prior  to  its  mixing  with  the 
chemical  reagent  and  the  pozzolanic  material  to 
enhance  the  reactive  interaction  of  the  compounds 
and  to  obtain  a  better  final  solid  baste  product.  One 
preparatory  step  is  the  neutralization  of  the  waste, 
whether  acidic  or  basic,  by  well-known  neutralizing 
agents  ouch  as  sodium,  line,  etc.  to  obtain  a  pre- 
ferred  pH.  Another  preparatory  step  which  is  more 
applicable  to  solid  waste  and  to  liquid  waste  that 
contains  solids  is  the  grinding  of  the  solid  compo- 
nents  of  the  waste  to  increase  the  surface  area  of 
the  solids  contained  in  the  waste  and  to  decrease 
the  size  of  the  solid  material  in  the  waste  whereby 
better  mixing  with  the  pozzolanic  material  is 
achieved.  Another  preparatory  step  applicable  in 
the  treatment  of  solid  waste  containing  livid  in- 
volves  the  drying  of  the  solid  waste  prior  to  its 
mixing  with  the  chemical  reagent  and  pozzolanic 
material.  The  drying  and  the  grinding  of  the  waste 
may  be  carried  out  in  well-known  devices  such  as 
a  rotary  drier  and  grinder. 

The  process  of  the  present  invention  may  be 
utilized  to  treat  a  wide  variety  of  organic  and  in- 
organic  wastes,  including  chemical  and  low  and 
medium-level  nuclear  waste,  which  are  produced 
by  industrial  processes  and  other  applications  in- 
cluding,  but  not  limited  to,  aromatic  heavy  oils  and 
tars,  creosote  sludges  tars,  tank  bottoms;  petro- 
leum  heavy  oils,  tars  and  sludges;  petrochemical 
heavy  oils  and  tars  and  all  by-products  and  tank 
residues  including  polymers;  halogenated  organic 
sludges  containing  PCBs,  dioxins  and  other 
chlorinated  solvent  manufacturing  tank  bottoms; 

pesticide/herbicide  sludges  including  arsenic;  or- 
ganic  and  inorganic  sludges  and  wastes  including 
leaded  tank  bottom  cleanings;  inorganic  sludges, 
electroplating  and  metal  finishing  sludges  and 

5  waste,  chrome  zinc,  etc;  contaminated  soils,  PCB 
and  dioxin  contaminated  oil,  tainted  dirt  and  soils; 
waste  gases  adsorbed  or  entraped  in  solids  or 
absorbed  in  liquids,  and  incinerator  ash.  The  dis- 
posal  of  incinerator  ash  by  the  process  of  the 

io  present  invention  is  of  particular  interest  because  it 
is  a  presently  emerging  need  and  the  disposal  or 
incineration  of  waste  in  solid  form  has  not  pre- 
viously  been  performed. 

As  regards  the  utilization  of  the  process  dis- 
15  closed  by  the  present  invention  for  the  solidification 

and  disposal  of  low-level  and  medium-level  nuclear 
wastes,  the  process  used  is  the  same  as  the  pro- 
cess  for  solidifying  liquid  wastes.  It  is  preferred, 
however,  to  use  a  pozzolanic  material  of  steel  or 

20  lead  baghouse  dust  containing  high  lead  content  to 
provide  lead  screening  for  the  radiation  emitting 
nuclear  wastes. 

Regarding  the  amount  of  chemical  reagent  and 
pozzolanic  material  utilized  to  treat  various  wastes, 

25  the  amount  depends  on  the  kind  of  waste  being 
treated  and  the  particular  requirements  of  the  pro- 
cess.  In  typical  applications,  the  amount  of  chemi- 
cal  reagent  ranges  from  16.3  to  130.5  milliliters  of 
chemical  reagent  per  kilogram  of  waste  material 

30  being  treated  and  the  amount  of  pozzolanic  ma- 
terial  ranges  from  94  grams  to  two  (2)  kilograms  of 
pozzolanic  materials  per  kilogram  of  waste  ma- 
terial.  In  the  treatment  of  liquid  waste  containing 
solids,  the  amount  of  pozzolanic  material  required 

35  decreases  as  the  amount  of  suspended  solids  in 
the  liquid  waste  increases.  It  is  preferred  that,  be- 
fore  a  waste  is  treated,  laboratory  tests  be  carried 
out  with  the  particular  waste  to  determine  the  opti- 
mum  amounts  of  pozzolanic  material  and  chemical 

40  reagent  required. 
In  the  process  of  the  present  invention,  the 

chemical  reagent,  the  pozzolanic  material  and  the 
waste  are  cross-linked  and  bonded  in  the  solidifica- 
tion  process  which  changes  the  physical  and 

45  chemical  properties  of  the  waste.  The  process  re- 
duces  the  coefficient  of  permeability,  and  the  ma- 
trix  plasticity  index  of  the  waste  while  it  increases 
the  mechanical  internal  strength  into  a  load  bearing 
mass  upon  solidification.  The  process  provides  a 

50  microencapsulation  that  surrounds  and  seals  the 
portion  of  the  matrix  that  is  not  chemically  incor- 
porated  into  the  reaction,  whereby  the  ingredients 
become  microencapsulated  in  the  interstices 
formed  by  the  particles  of  pozzolanic  material  and 

55  virtually  impermeable  and  essentially  free  of  leach- 
ing.  The  reactions  between  the  several  components 
are  thoroughly  distributed  over  the  particulate  sur- 
faces  throughout  the  mass  of  the  waste.  Some 

5 
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waste  material  takes  an  active  role  in  the  process 
and  functions  as  a  chemical  reagent  on  its  own  and 
further  contributes  to  the  physical  hardening  and 
reduction  of  permeability  and  leaching  characteris- 
tics.  The  volume  of  the  resultant  waste  product  is 
smaller  than  the  volume  of  the  resultant  product  of 
the  solidification  processes  previously  used  in  the 
prior  art. 

The  solids  formed  by  the  present  process  may 
be  safely  transported,  and  stored  at  various  sites, 
such  as  land-fills.  One  particular  place  for  storing 
such  waste  solids  is  salt  caverns  that  are  located 
throughout  the  United  States.  Such  storage  may  be 
accomplished  by  direct  placement  of  the  solids  into 
the  disposal  site  or  by  pumping  the  waste  slurry 
prior  to  solidification  down  into  a  silt  cavern  where 
it  is  allowed  to  solidify  by  permanent  storage. 

The  following  examples  further  illustrate  the 
invention  but  are  not  to  be  construed  as  limitations 
on  the  scope  of  the  process  contemplated  herein. 

Example  I 

One-hundred  (100)  grams  of  acid  sludge  waste 
containing  7.50  percent  by  weight  of  solids  was 
blended  with  ten  (10)  grams  of  chemical  reagent 
containing  0.125  grams  of  glycerine,  0.125  grams 
of  polyethylene  glycol,  and  9.7  grams  of  39  per- 
cent  calcium  chloride  solution  in  water,  i.e.  about 
3.8  grams  of  calcium  chloride  and  5.9  grams  of 
water.  Following,  one  hundred  (100)  grams  of  lime 
dust  was  blended  in  the  aforementioned  mixture. 
The  resultant  mixture  was  poured  into  molds.  The 
set  time  was  approximately  five  hours  and  the  final 
set  time  was  ten  (10)  hours. 

Example  II 

One-hundred  (100)  grams  of  baghouse  steel 
dust  was  blended  with  15  grams  of  Portland  ce- 
ment.  In  a  separate  container,  seven  (7)  parts  of 
water  (12.85  grams)  here  added  to  one  (1)  part  of 
chemical  reagent  (2.65  grams)  containing  0.03 
grams  of  glycerine,  0.03  grams  of  polyethylene 
glycol,  and  2.59  grams  of  39  percent  calcium  chlo- 
ride  solution  in  water  to  form  15.5  grams  of  diluted 
chemical  reagent.  The  chemical  reagent  was  then 
added  to  a  separately-formed  blend  of  baghouse 
steel  dust  and  Portland  cement.  The  resultant  mix- 
ture  was  allowed  to  solidify. 

Example  III 

The  procedure  of  Example  II  was  repeated 
utilizing  fifty  (50)  grams  of  Class  "C"  fly  ash  in- 
stead  of  15  grams  of  Portland  cement. 

Example  IV 

One-hundred  (100)  grams  of  dry  soil  was 
mixed  with  fifty  (50)  grams  of  Class  "C"  fly  ash.  In 
a  separate  container,  five  parts  (5)  of  water  (13.5 
grams)  were  added  to  one  (1)  part  of  chemical 

5  reagent  (4.0  grams)  containing  0.05  grams  of  glyc- 
erine,  0.05  grams  of  polyethylene  glycol,  and  3.9 
grams  of  39  percent  calcium  chloride  solution  in 
water  to  form  17.5  grams  of  diluted  chemical 
reagent.  Following,  the  diluted  chemical  reagent 

io  was  added  to  the  Soil/fly  ash  blend  and  was  al- 
lowed  to  solidify. 

Example  V 

15  17.5  grams  of  diluted  chemical  reagent  was 
formed  by  adding  two  (2)  parts  of  water  (9.5 
grams)  to  one  (1)  part  of  chemical  reagent  (8.0 
grams)  containing  0.11  grams  of  glycerine,  0.11 
grams  of  polyethylene  glycol,  and  7.78  grams  of  39 

20  percent  calcium  chloride  solution  in  water.  Follow- 
ing,  the  diluted  chemical  reagent  was  mixed  with 
one  hundred  (100)  grams  of  wet  soil.  The  resultant 
mixture  was  mixed  with  fifty  (50)  grams  of  Class  C 
fly  ash.  The  resultant  mixture  was  allowed  to  so- 

25  lidify. 

Example  VI 

One-hundred  (100)  grams  of  sludge  waste  from 
30  an  oil  separator  containing  forty  (40)  percent  by 

weight  of  solids  was  blended  with  2.5  grams  of 
chemical  reagent  containing  0.05  grams  of  glyc- 
erine,  0.05  grams  of  polyethylene  glycol,  and  2.4 
grams  of  39  percent  calcium  chloride  solution  in 

35  water.  Following,  one  hundred  (100)  grams  of  Class 
"C"  fly  ash  was  added  to  the  mixture  and  blended 
therewith. 

Example  VII 
40 

The  procedure  of  Example  VI  was  repeated 
using  five  (5)  grams  of  the  same  chemical  reagent. 

Example  VIII 
45 

One-hundred  (100)  grams  of  sludge  from  an  oil 
separator  containing  sixty  (60)  percent  by  weight  of 
solids  was  blended  with  2.5  grams  of  the  same 
chemical  reagent  used  in  Example  VI.  Following, 

50  sixty  (60)  grams  of  Class  "C"  fly  ash  was  added 
and  blended  with  the  mixture. 

Example  IX 

55  The  procedure  of  Example  VIII  was  repeated 
using  five  (5)  grams  of  the  same  chemical  reagent. 

Example  X 

6 
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One-hundred  grams  of  chrome  plating  waste 
containing  7.5  percent  by  weight  of  solids  was 
blended  with  2.5  grams  of  the  same  chemical 
reagent  used  in  Example  IX.  Following,  75  grams 
of  Class  "C"  fly  ash  was  blended  with  the  mixture 
and  the  resultant  blend  was  allowed  to  solidify. 

Example  XI 

The  procedure  of  Example  X  was  repeated 
utilizing  the  same  waste  with  15  percent  by  weight 
of  solids. 

Example  XII 

The  procedure  of  Example  X  was  repeated 
utilizing  five  (5)  grams  of  chemical  reagent. 

Example  XIII 

The  procedure  of  Example  XI  was  repeated 
utilizing  five  (5)  grams  of  the  same  chemical 
reagent. 

Although  the  invention  in  described  with  re- 
spect  to  specific  embodiments  and  modifications, 
the  detail,  hereof  are  not  to  be  construed  as  limita- 
tions  except  to  the  extent  indicated  in  the  following 
claims. 

Claims 

1.  A  process  for  treating  hazardous  waste,  com- 
prising  the  steps  of: 
mixing  a  retarder  with  a  calcium  chloride  ac- 
celerator  to  form  a  chemical  reagent; 
blending  the  chemical  reagent  with  the  waste 
and  a  pozzolanic  material; 
the  calcium  chloride  accelerator  being  present 
in  an  amount  of  at  least  0.9  %  of  the  weight  of 
the  waste  to  be  treated. 

2.  A  process  according  to  claim  1  wherein  the 
retarder  is  glycerine. 

3.  A  process  according  to  claim  1  wherein  the 
retarder  is  a  viscosity-altering  reagent. 

4.  A  process  according  to  claim  1  further  includ- 
ing  the  step  of  allowing  the  mixture  of  chemi- 
cal  reagent,  waste  and  pozzolanic  material  to 
solidify. 

5.  A  process  according  to  claim  1  wherein  the 
blending  step  includes  the  simultaneous  blend- 
ing  of  the  chemical  reagent,  the  waste  and  the 
pozzolanic  material. 

6.  A  process  according  to  claim  1  wherein  the 

waste  is  a  liquid  waste. 

7.  A  process  according  to  claim  6  wherein  the 
blending  step  comprises: 

5  first  mixing  the  chemical  reagent  with  the 
waste;  and 
thereafter  blendingly  interacting  the  resultant 
mixture  of  chemical  reagent  and  waste  with  the 
pozzolanic  material. 

10 
8.  A  process  according  to  claim  7  wherein  the 

first  mixing  step  includes  uniformly  distributing 
the  chemical  reagent  throughout  the  waste. 

is  9.  A  process  according  to  claim  8  wherein  the 
interacting  step  includes  uniformly  blending 
the  chemical  reagent,  the  waste  and  the  poz- 
zolanic  material. 

20  10.  A  process  according  to  claim  1  wherein  the 
waste  is  a  solid  waste. 

11.  A  process  according  to  claim  1  wherein  the 
blending  step  comprises: 

25  first  mixing  the  waste  with  the  pozzolanic  ma- 
terial;  and 
thereafter  blendingly  interacting  the  chemical 
reagent  with  the  mixture  of  waste  and  poz- 
zolanic  material  to  form  a  blend. 

30 
12.  A  process  according  to  claim  11  including  the 

step  of  adding  water  to  the  chemical  reagent 
prior  to  blendingly  interacting  the  chemical 
reagent  with  the  mixture  of  waste  and  poz- 

35  zolanic  material. 

13.  A  process  according  to  claim  12  further  includ- 
ing  the  step  of  allowing  the  blend  of  chemical 
reagent,  waste  and  pozzolanic  material  to  so- 

40  lidify. 

14.  A  process  according  to  claim  1  wherein  the 
waste  is  nuclear  waste. 

45  15.  A  process  according  to  claim  14  wherein  the 
waste  is  low-level  nuclear  waste. 

16.  A  process  according  to  claim  14  wherein  the 
waste  is  medium-level  nuclear  waste. 

50 
17.  A  process  according  to  claim  1  wherein  the 

amount  of  retarding  material  ranges  from  0.01 
to  15  parts  of  retarder  per  100  parts  of  chemi- 
cal  reagent  in  undiluted  form. 

55 
18.  A  process  according  to  claim  1  wherein  the 

amount  of  pozzolanic  material  ranges  from  94 
grams  to  2  kilograms  of  pozzolanic  material 

7 
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per  kilogram  of  waste  material. 

19.  A  process  according  to  claim  1  wherein  the 
amount  of  chemical  reagent  ranges  from  16.3 
to  130.5  milliliters  of  chemical  reagent  per  kilo- 
gram  of  waste. 

20.  A  process  according  to  claim  10  further  includ- 
ing  the  step  of  drying  the  solid  waste  prior  to 
mixing  the  solid  waste  with  the  chemical 
reagent  and  the  pozzolanic  material. 

21.  A  process  according  to  claim  1  further  includ- 
ing  the  step  of  neutralizing  the  waste  prior  to 
blending  the  waste  with  the  chemical  reagent 
and  the  pozzolanic  material. 

22.  A  process  according  to  claim  1  further  includ- 
ing  the  step  of  analyzing  the  waste  prior  to 
forming  the  chemical  reagent  and  prior  to 
blending  the  chemical  reagent  with  the  waste. 

23.  A  chemical  reagent  for  treating  waste  includ- 
ing: 
a  retarder;  and  a  calcium  chloride  accelerator 
in  an  amount  of  at  least  0.9  %  of  the  weight  of 
the  waste  to  be  treated. 

24.  The  chemical  reagent  according  to  claim  23 
wherein  the  retarder  is  a  viscosity-altering 
reagent. 

25.  The  chemical  reagent  according  to  claim  24 
wherein  the  retarder  is  glycerine. 

26.  A  composition  for  treating  waste  comprising: 
a  pozzolanic  material,  and 
a  chemical  reagent  including  a  retarder  and  a 
calcium  chloride  accelator,  the  accelator  being 
present  in  an  amount  of  at  least  0.9  %  of  the 
weight  of  the  waste  to  be  treated. 

Patentanspruche 

1.  Verfahren  zum  Behandeln  von  gefahrlichem 
Abfall,  das  die  Schritte  aufweist: 

-  Mischen  eines  Verzogerungsmittels  mit 
einem  Calciumchlorid-Beschleunigungs- 
mittel  zur  Bildung  eines  chemischen  Re- 
aktionsmittels; 

-  Vereinen  des  chemischen  Reaktionsmit- 
tels  mit  dem  Abfall  und  einem  pozzolan- 
artigen  Material; 

wobei  das  Calciumchlorid-Beschleunigungsmit- 
tel  in  einer  Menge  von  mindestens  0,9  Gew.-% 
des  zu  behandelnden  Abfalls  anwesend  ist. 

2.  Verfahren  nach  Anspruch  1  ,  bei  dem  das  Ver- 

zogerungsmittel  Glyzerin  ist. 

3.  Verfahren  nach  Anspruch  1  ,  bei  dem  das  Ver- 
zogerungsmittel  ein  viskositatsveranderndes 

5  Reaktionsmittel  ist. 

4.  Verfahren  nach  Anspruch  1  ,  das  weiterhin  den 
Schritt  enthalt,  die  Mischung  aus  chemischem 
Reaktionsmittel,  Abfall  und  pozzolanartigem 

io  Material  sich  verfestigen  zu  lassen. 

5.  Verfahren  nach  Anspruch  1,  bei  dem  der 
Schritt  des  Vereinens  das  gleichzeitige  Verei- 
nen  des  chemischen  Reaktionsmittels,  des  Ab- 

15  falls  und  des  pozzolanartigen  Materials  bein- 
haltet. 

6.  Verfahren  nach  Anspruch  1  ,  bei  dem  der  Abfall 
ein  flussiger  Abfall  ist. 

20 
7.  Verfahren  nach  Anspruch  6,  bei  dem  der 

Schritt  des  Vereinens  aufweist: 
-  zuerst  Mischen  des  chemischen  Reak- 

tionsmittels  mit  dem  Abfall;  und 
25  -  danach  vereinendes  In-Wechselwirkung- 

Bringen  der  sich  ergebenden  Mischung 
aus  chemischem  Reaktionsmittel  und  Ab- 
fall  mit  dem  pozzolanartigen  Material. 

30  8.  Verfahren  nach  Anspruch  7,  bei  dem  der  erste 
Mischschritt  ein  gleichformiges  Verteilen  des 
chemischen  Reaktionsmittels  uberall  im  Abfall 
beinhaltet. 

35  9.  Verfahren  nach  Anspruch  8,  bei  dem  der 
Schritt  des  In-Wechselwirkung-Bringens  ein 
gleichma/Siges  Vereinen  des  chemischen  Re- 
aktionsmittels,  des  Abfalls  und  des  pozzolanar- 
tigen  Materials  beinhaltet. 

40 
10.  Verfahren  nach  Anspruch  1,  bei  dem  der  Abfall 

ein  fester  Abfall  ist. 

11.  Verfahren  nach  Anspruch  1,  bei  dem  der 
45  Schritt  des  Vereinens  aufweist: 

-  zuerst  Mischen  des  Abfalls  mit  dem  poz- 
zolanartigen  Material; 

-  danach  vereinendes  In-Wechselwirkung- 
Bringen  des  chemischen  Reaktionsmit- 

50  tels  mit  der  Mischung  aus  Abfall  und 
pozzolanartigem  Material,  urn  eine  Mi- 
schung  zu  bilden. 

12.  Verfahren  nach  Anspruch  11,  das  den  Schritt 
55  des  Hinzufugens  von  Wasser  zu  dem  chemi- 

schen  Reaktionsmittel  beinhaltet,  bevor  das 
chemische  Reaktionsmittel  mit  der  Mischung 
aus  Abfall  und  pozzolanartigem  Material  verei- 

8 
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nend  in  Wechselwirkung  gebracht  wird. 

13.  Verfahren  nach  Anspruch  12,  das  weiterhin 
den  Schritt  beinhaltet,  die  Mischung  aus  che- 
mischem  Reaktionsmittel,  Abfall  und  pozzolan- 
artigem  Material  sich  verfestigen  zu  lassen. 

14.  Verfahren  nach  Anspruch  1,  bei  dem  Abfall  ein 
nuklearer  Abfall  ist. 

15.  Verfahren  nach  Anspruch  14,  bei  dem  der  Ab- 
fall  schwachaktiver  nuklearer  Abfall  ist. 

16.  Verfahren  nach  Anspruch  14,  bei  dem  der  Ab- 
fall  mittelaktiver  nuklearer  Abfall  ist. 

17.  Verfahren  nach  Anspruch  1,  bei  dem  die  Men- 
ge  an  Verzogerungsmittel  im  Bereich  von  0,01 
bis  15  Teilen  an  Verzogerungsmittel  pro  100 
Teile  an  chemischem  Reaktionsmittel  in  unver- 
dunnter  Form  liegt. 

18.  Verfahren  nach  Anspruch  1,  bei  dem  die  Men- 
ge  an  pozzolanartigem  Material  im  Bereich  von 
94  g  bis  2  kg  an  pozzolanartigem  Material  pro 
kg  an  Abfallmaterial  liegt. 

19.  Verfahren  nach  Anspruch  1,  bei  dem  die  Men- 
ge  an  chemischem  Reaktionsmittel  im  Bereich 
von  16,3  bis  130,5  ml  an  chemischem  Reak- 
tionsmittel  pro  kg  Abfall  liegt. 

20.  Verfahren  nach  Anspruch  10,  das  weiterhin 
den  Schritt  beinhaltet,  den  festen  Abfall  vor 
dem  Mischen  des  festen  Abfalls  mit  dem  che- 
mischen  Reaktionsmittel  und  dem  pozzolanarti- 
gen  Material  zu  trocknen. 

21.  Verfahren  nach  Anspruch  1,  das  weiterhin  den 
Schritt  beinhaltet,  den  Abfall  vor  dem  Vereinen 
des  Abfalls  mit  dem  chemischen  Reaktionsmit- 
tel  und  dem  pozzolanartigen  Material  zu  neu- 
tralisieren. 

22.  Verfahren  nach  Anspruch  1  ,  das  weiterhin  den 
Schritt  beinhaltet,  den  Abfall  vor  Bildung  des 
chemischen  Reaktionsmittels  und  vor  dem 
Vereinen  des  chemischen  Reaktionsmittels  mit 
dem  Abfall  zu  analysieren. 

23.  Chemisches  Reaktionsmittel  zum  Behandeln 
von  Abfall,  das  beinhaltet: 

-  ein  Verzogerungsmittel;  und 
-  ein  Calciumchlorid-Beschleunigungsmit- 

tel  in  einer  Menge  von  mindestens  0,9 
Gew.-%  des  zu  behandelnden  Abfalls. 

24.  Chemisches  Reaktionsmittel  nach  Anspruch 

23,  bei  dem  das  Verzogerungsmittel  ein  visko- 
sitatsveranderndes  Reaktionsmittel  ist. 

25.  Chemisches  Reaktionsmittel  nach  Anspruch 
5  24,  bei  dem  das  Verzogerungsmittel  Glyzerin 

ist. 

26.  Zusammensetzung  zum  Behandeln  von  Abfall, 
aufweisend: 

io  -  ein  pozzolanartiges  Material;  und 
-  ein  chemisches  Reaktionsmittel,  das  ein 

Verzogerungsmittel  und  ein 
Calciumchlorid-Beschleunigungsmittel 
enthalt,  wobei  das  Beschleunigungsmittel 

is  in  einer  Menge  von  mindestens  0,9 
Gew.-%  des  zu  behandelnden  Abfalls  an- 
wesend  ist. 

Revendicatlons 
20 

1.  Procede  de  traitement  de  dechets  dangereux, 
comprenant  les  etapes  consistant  a  : 

melanger  un  retardateur  avec  un  accelera- 
teur  qui  est  du  chlorure  de  calcium  pour  for- 

25  mer  un  reactif  chimique; 
melanger  le  reactif  chimique  avec  les  de- 

chets  et  une  substance  pouzzolanique; 
I'accelerateur  chlorure  de  calcium  etant 

present  en  une  quantite  d'au  moins  0,9  %  du 
30  poids  des  dechets  a  traiter. 

2.  Procede  selon  la  revendication  1,  dans  lequel 
le  retardateur  est  du  glycerol. 

35  3.  Procede  selon  la  revendication  1,  dans  lequel 
le  retardateur  est  un  reactif  modifiant  la  visco- 
site. 

4.  Procede  selon  la  revendication  1,  comprenant 
40  en  outre  I'etape  consistant  a  laisser  se  solidi- 

fier  le  melange  du  reactif  chimique,  des  de- 
chets  et  de  la  substance  pouzzolanique. 

5.  Procede  selon  la  revendication  1,  dans  lequel 
45  I'etape  de  melange  comprend  le  melange  si- 

multane  du  reactif  chimique,  des  dechets  et  de 
la  substance  pouzzolanique. 

6.  Procede  selon  la  revendication  1,  dans  lequel 
50  les  dechets  sont  des  dechets  liquides. 

7.  Procede  selon  la  revendication  6,  dans  lequel 
I'etape  de  melange  comprend  : 

tout  d'abord  le  melange  du  reactif  chimi- 
55  que  avec  les  dechets;  et 

ensuite  I'interaction  par  melange  du  me- 
lange  obtenu  du  reactif  chimique  et  des  de- 
chets  avec  la  substance  pouzzolanique. 

9 
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8.  Procede  selon  la  revendication  7,  dans  lequel 
la  premiere  etape  de  melange  comprend  la 
distribution  uniforme  du  reactif  chimique  dans 
les  dechets. 

9.  Procede  selon  la  revendication  8,  dans  lequel 
I'etape  d'interaction  comprend  le  melange  uni- 
forme  du  reactif  chimique,  des  dechets  et  de 
la  substance  pouzzolanique. 

10.  Procede  selon  la  revendication  1,  dans  lequel 
les  dechets  sont  des  dechets  solides. 

11.  Procede  selon  la  revendication  1,  dans  lequel 
I'etape  de  melange  comprend  : 

tout  d'abord  le  melange  des  dechets  avec 
la  substance  pouzzolanique;  et 

ensuite  I'interaction  par  melange  du  reactif 
chimique  avec  le  melange  des  dechets  et  de 
la  substance  pouzzolanique  pour  former  un 
melange. 

12.  Procede  selon  la  revendication  11,  comprenant 
I'etape  consistant  a  ajouter  de  I'eau  au  reactif 
chimique  avant  I'interaction  par  melange  du 
reactif  chimique  avec  le  melange  des  dechets 
et  de  la  substance  pouzzolanique. 

13.  Procede  selon  la  revendication  12,  comprenant 
en  outre  I'etape  consistant  a  laisser  se  solidi- 
fier  le  melange  du  reactif  chimique,  des  de- 
chets  et  de  la  substance  pouzzolanique. 

kilogramme  de  dechets. 

20.  Procede  selon  la  revendication  10,  comprenant 
en  outre  I'etape  consistant  a  secher  les  de- 

5  chets  solides  avant  le  melange  des  dechets 
solides  avec  le  reactif  chimique  et  la  substan- 
ce  pouzzolanique. 

21.  Procede  selon  la  revendication  1,  comprenant 
io  en  outre  I'etape  de  neutralisation  des  dechets 

avant  le  melange  des  dechets  avec  le  reactif 
chimique  et  la  substance  pouzzolanique. 

22.  Procede  selon  la  revendication  1,  comprenant 
is  en  outre  I'etape  consistant  a  analyser  les  de- 

chets  avant  la  formation  du  reactif  chimique  et 
avant  le  melange  du  reactif  chimique  avec  les 
dechets. 

20  23.  Reactif  chimique  de  traitement  des  dechets 
comprenant  :  un  retardateur  ;  et  un  accelera- 
teur  qui  est  du  chlorure  du  calcium  en  une 
quantite  d'au  moins  0,9  %  du  poids  des  de- 
chets  a  traiter. 

25 
24.  Reactif  chimique  selon  la  revendication  23, 

dans  lequel  le  retardateur  est  un  reactif  modi- 
fiant  la  viscosite. 

30  25.  Reactif  chimique  selon  la  revendication  24, 
dans  lequel  le  retardateur  est  du  glycerol. 

26.  Composition  de  traitement  de  dechets  compre- 
nant  : 

35  une  substance  pouzzolanique  ;  et 
un  reactif  chimique  comprenant  un  retar- 

dateur  et  un  accelerateur  qui  est  du  chlorure 
de  calcium  I'accelerateur  etant  present  en  une 
quantite  d'au  moins  0,9  %  du  poids  des  de- 

40  chets  a  traiter. 

14.  Procede  selon  la  revendication  1,  dans  lequel 
les  dechets  sont  des  dechets  nucleaires.  35 

15.  Procede  selon  la  revendication  14,  dans  lequel 
les  dechets  sont  des  dechets  nucleaires  de 
faible  activite. 

40 
16.  Procede  selon  la  revendication  14,  dans  lequel 

les  dechets  sont  des  dechets  nucleaires  d'acti- 
vite  moyenne. 

17.  Procede  selon  la  revendication  1,  dans  lequel  45 
la  quantite  de  substance  retardatrice  est  com- 
prise  entre  0,01  et  15  parties  en  poids  de 
retardateur  par  100  parties  de  reactif  chimique 
sous  une  forme  non  diluee. 

50 
18.  Procede  selon  la  revendication  1,  dans  lequel 

la  quantite  de  substance  pouzzolanique  est 
comprise  entre  94  g  et  2  kg  de  substance 
pouzzolanique  par  kilogramme  de  dechets. 

55 
19.  Procede  selon  la  revendication  1,  dans  lequel 

la  quantite  de  reactif  chimique  est  comprise 
entre  16,3  et  130,5  ml  de  reactif  chimique  par 

10 
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