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Context
Occurrence of coal tars contaminations

Industrial activities
> 10% (Basol)

What do they contain ?

Complex mixture of OCs _. Strong wetting ability

Hazardous compounds : PAHs, BTEX, phenols,... — Hazards and persistency v

input
Behavior CSM

volatilization dissolution

viscous o _
infiltration

contaminant release
dissolution - desorption

Options of management
Hindered by dissemination risks, restrictive regulation on wastes, acceptance

Incineration / disposal / confinement / stabilization-solidification

On-site and ex-situ management often require handling — difficulties and risks



Context \_, 3

Former steelwork industry in eastern Europe  t/mbre g

Coal tar characteristics

Parameters Values Parameters Values

pH 6.0 LHV® (Jukeg ') 37478

Water content (%) 0.035 BTEX (me.kg ™ *)

Perroleum indices Benzene 2038 = 864
(mgkg™")

C5-9 567 000 Toluene 2556 + 956

C10-40 433 000 Ethylbenzene 204 = 44

PAHs img.kg 7) H4 250 = 3278 Xylenes 3281 + 556
MNaphtalene (NAP) . .

Phenanthrene (PHE) 54513 + 1067 Sum of BTEX 8079 + 2207 Strongly VISCOUS, StICky and sme//y

Anthracene (ANT) 16 827 + 3108 Metals (pg.kg 1)

Fluoranthene (FLT) 16675 = 2977 Al 22,7 = 4.1

Pyrene (PYR) 12452 = 2103 As < 3.4

Benzo(a)anthracene 8453 = 1642 Cd < 1.4
(BaANT)

Chrysene (CHYChy) 9472 + 3497 Cu 18.7 + 3.3

Benzo(bMfluoranthene 3320 = 842 Fe 809 + 15.7
(BbFLT)

Benzo(k)fluoranthene 5738 + 931 Mn 5152 = 98,2
(BKFLT)

Benzo(e)fluoranthene 3179 + 630 Ni 28 +10
(BeFLT)

Benzola) pyrene 4262 + 1119 Phb 7.5 14
(BaPYR)

Indeno (1,2,3-c.d) 864 + 145 n 253 + 4.4
pyrene (IcdPYR)

Sum of PAHs 221000 = 21552 V < 1.4




Assessing a strategy for handling and recycling

Could the use of natural local resources for S/S be a way for liquid tars management ?
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Contaminant mobility ? «<— Ecotoxicity ?

! \

- leakage potential - solid matrices and gas phase |
i | Y Snails

- mobilization tests - leachates
and mass balances

Matrices

Freshwater snails
(hatching rate after 25d.)




Results

Mass fraction of tar is critical for handling and contaminants mobility

0

0.12 0.250.330.40 0.50

Powders Pastes

1 Mass fraction
of coal tar (X.,,)

Contaminants mobility of
freshly prepared matrices

Liquids

Volatilization

Leaching
10 4 .
g \ T
::E 1 - Risk of spillage
8 1 I 1 1
D l
"o > \: 3 .
o \ ey .-, P
é I. L » // ]
& 7
D “-.\‘ ,';.
= .\. —n
04— _‘.‘I-—- """" NI LT O A
0.0 0.2 0.4 0.6 0.8 1.0

- 40

Coal tar weight loss (% w)

-
1=



Results
Ecotox.: tar > S/S > S/S + aeration > S/S + incineration = no effect detected
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Ageing with contaminant release — SVOCs precipitation at the interface

mass transfer impossible mass transfer impossible
tar lump

Luthy, 1993

Tar oil drop in water
(fresh and after deposition for 48 h)

tar oil drop

soil particle
with tar oil
—a, T
oil matrix
mass transfer possible mass transfer possible
__ boundary layer of
high viscosity



Results

Feasibility of recycling the stabilized tar in cement production ?

80 % de calcaire bmrﬂgﬁ: :::; f&ﬂmn m:vtags o::::u t:umzﬁss .
Ecological and economical strategy mxduge | (amedzo ey |
LHV of the coal tar i )

de substitution

(huiles usagées,

seiures de bois,
farines animales...)

Clinker

Flitration
Short delay of treatment

Four de cimenterie
Long cylindre rotatif

B u tc oo .lﬂm::lmm] . _. ,

Low contaminants conc. thresholds ex: THCs and PAHs (~1 g/kg), metals

No smelly material

Dark color of produced cement

Learnt lesson: importance of early partnership and accurate knowledge of rules
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