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starting material). This essential characteristic of the invention makes it possible
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sl udge" denotes the product obtained fromdrying of
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30
against the action of rain and wide vanations in temperature, provided that the
latter remains above 0°C. It is nevertheless preferable to use a confined drying
system such as composting tunnel. Such compoéting tunnels are well known in
the field of the industrial treatment of organic waste capable of fermentation. The

'35  composting tunnel is advantageously equipped with systems for the circulation

of air and with systems for the collection and treatment of the gases emitted, such

as hydrogen sulphide. The hydrogen sulphide is preferably recovered and for
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phosphated, to produce enough pyrophosphate.
In a particular embodiment of the process according to the invention, the
product derived from the calcining step is mixed with water and then subjected to
35-  setting and hardening. In this embodiment, a reducing additive is preferably
- incorporated into the mixing water. By way of example, this additive may be

selected from iron, manganese, iron (II) compounds, manganese (II} compounds
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The French test for triple lixiviation “TL” is described in the French
standard XPX 31 — 210. The protocol for the test consists in grinding the material

so as to be able to pass it through a 4 mm sieve. This ground material is

35  subjected to triple lixiviation with demineralized water, in a liquid/solid ratio
equal to 10, with constant stirring. After each lixiviation, the heavy metal content
of the washing liquid for the powder subjected to the test is measured.
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the invention.

30 Example 1 (in conformity with the invention)

In Example 1, samples of a sludge from the dredging of waterways were
treated. The principal pollutant composition by weight of the sludge is presented

in the following Table 1:
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5% (by fweight ofWaley matter)l of phoshHo#kg acid at
85% was added to the sludge. The resulfhihrg m xture was

5 introdyced .info a_tupul tQr, at the,outl et of
whi ch t Hée ﬁId“QS% & AaISHof hat ke 56 (hy Pted B Qi igptier) of

denghbsphofic beit we8560va3 addel ©.tH: slifiee. ThamsubBmgtli®ture was
5  introduced into a tubular reactor, at the outlet of which the mixture was in the

form of a foam having a density of between 0.8 and 0.5. The foam was then
placed in cylindrical containers having a diameter of 10 cm and a depth of about
1 em. The containers were placed in an air stream having a temperature of 25°C
and a speed of 1.5 m/s, for 100 hours, during which period the samples were
.10 continuously weighed. The dry matter content values were deduced from the
weighings. The results are presented in Figure 1.

Example 2 (not in conformity with the invention)

In Example 2, the procedure was carried out as in Example 1 except that
the sludge was not supplemented with phosphoric acid. The dry matter content
15  wvalues over time are presented in Figure 1.

A comparison of the results of Examples 1 and 2 illustrates the effect of
| foaming according to the invention on the variation over time of the dry matter
content of the sludges treated.
Example 3 (in conformity with the invention)
20 In Example 3, samples of a sludge collected from a site for spreading
dredging sludge were treated. The principal pollutant composition by weight of

the sludge is presented in the following Table 2:
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ayer
covered with a textile. The textile was itself covered with a layer of sand

(thickness of about 1 cm). The density of the sludge, which was in the form of a

10 foam, was then deduced from measurements of the height of the foam in the
column and the weight thereof. A value of 1.4 kg/dm® was obtained. At this
moment, the dry matter content was 50%. After 4 days of storage in the column,
at a temperature of 30°C, the density increased up to 1.7 kg/dm? and the dry
‘matter content was 52.9%.

15 At the end of the storage, the samples were subjected to the lixiviation test
“TCLP” defined above. The results of the test are presented in Table 3 (in mg/l):

pH Cd Cu Ni Pb Zn PO4
49 <0.005 | <0.05 <0.05 <0.04 0.9 1010
Table 3

Example 4 (not in conformity with the invention)
20 . In Example 4, the procedure was carried out as in Example 3 except that
the sludge was neither foamed nor phosphated. During its introduction into the
columns, the sludge was not in foam form and its density was 1.67 kg/dm”.
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which was in the formof a 10 foam was then deduced
from neasurenents of the height of the foamin the
colum and the wei ght thereof. A value of 1.4 kg/dn8
was obtained. At this nonment, the dry matter content
was 50% After 4 days of storage in the colum, at a
t enper at HRasEdp
gl e a}ﬁ%&tdﬁ’%n%?% S LU IRIREEY B8 e Rl e
t he REpRgntsel 1p fablefdor age. the sanples were subj ected to
the liki v}[ﬁqtl bn tgst| "dELPl dgfi npd gbove. j}he PO4
resul t $of—thetest—areprepented—n—Tabt iy
o7 1)+ [ orEACuN: PB7APhe 04%0<h. bBS0 0826, Ob<G-Da0 91610
- Table 3 Exanple 4 (not in conforrrity with the Taple4
i nventiaon) 20 In%Fx npl e the procedure was. carried
out as iGPIRBAsISHR Ea @tcf‘tﬂhlﬁtrat%@esmea@@eeo & heavy metals
pei tdigeh fsapra:dnor phosphat ed. During its introduction
into th C was not . in foam form and
its dengwgi%gaﬂc%“fhwﬁﬁ t%%hellfvﬁﬂt{(’é‘? dryi ng, the
sl udge vagxsmplee thechroeedutewdarri¢domitt as FhExangselBf excaptahat

Pr e fPlifed \ga%s%gélgmggtgﬁg&%ol&l‘ép&%ggg)égnc acid at 85%. After its

Tab |isgodicten|indo thelcobmmst e dehsty afdhg fOﬁga \‘-ﬁs lt %kﬂdm/,ythat is

10ret syt WoNbE &b dbl%z@bffﬂhék@ﬁd%e@é?d”f@?ﬁos@héﬁi&u&‘i’ Pl Ymatter
with the rocedyre was

en
car ﬁoe@nbiﬁa/v Aher @a Flgrage Héil@é:ﬁ%um%at e depsitydperggigd up to
was Is4ipptieient i ﬂMrhéht 71152&@01f1at&h OGREAWR saauo/@l THe f8&Yowas

Af t its ~introd ion S den

of ! e iR A hd s liodied e RO Rppotis
t he hdedigig whicl sm'rrﬁatsd thd genbefoeroithe siptigd, ittreadlidge wascigain
c1ktS t 0
.l%n ré’d %cﬁ S. %ﬂiﬁ]sﬁ?y da Stfg{fse E@Jnt%‘t?a@@?m
kg/drrB. At thls m)msnt, its dry matter content was
59.4% The foamwas then transferred into dishes and
then reintroduced into the colums. After this

handl i ng whi ch sinulates the turning over of the

sl udge, the sludge was again 15 stored for 6 days. At
the end of the 6 days, the dry matter content was
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1. Process for the treatnent of sl udge successively
conprising a step of foam ng of the sludge under
controlled conditions which make it possible to

obt ajymoa040asagpavi ng a density;pf |ess than @OpEeb003/011671
that of the sludge and a step of drying of the foam

2. Process according to Caim1, characterized in that
the density of the foamis |ess than 85% of that of

the sludge., 10 3. Process according to Claiml or 2,
characterized in that the density of the foamis

bet ween 55 and 65% 4. ProcessLacedfding to any one of
the preceding clains, characterized in that it
conprises a phosphati zation of the sludge before

foam ng. 5. Process according to any one of the

precedi ng,cl ai at _the f
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that the dried sludge is then calcined. 9. Process
laccor di rig PrazetshecquimgadiCigine] er Iychetastcrztdemiti@dhd density of

t haéhé %@“ﬁ%@ %velghlgg hgRRerature is between 550 and

750 rroceéss accordlng to either of clains 7
and 8, characterized in that the product obtajned
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5. Process according to any one of the preceding claims, characterized in
15  that the foam is dried by techniques related to composting.

6. Process according to the preceding claim, characterized in that after 12
days of drying, the dried sludge reaches a dry matter content exceeding 65%.

7. Process according to any one of claims 5 or 6, characterized in that the
drying is carried out in a composting tunnel comprising a sand layer placed on a

20  membrane impermeable to water.

8. Process according to any one of the preceding claims, characterized in
that the dried sludge is then calcined.

9. Process according to the preceding claim, characterized in that the
calcining temperature is between 550 and 750°C.

25 10. Process according to either of claims 7 and 8, characterized in that the
product obtained from the calcining is then mixed with water and is then
~ subjected to setting and hardening. '




