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Heavy metals recycling 8 columns for 8 metals (Cu,Zn,Pb,Cd,Cr,Ni,Hg,As)

Ashes:
Bottom ashes
Fly ashes

Considering that each hour 800 kg of
waste will be incinerate which forms
338 kg of ashes (bottom ash and fly
ash ) that includes the following
amount of metals :

Leaching

Type of Extractant Comparison of extraction of clements by different acids (%)

(liquid/solid ratio 40:1 ml/g, concentration of organic acid (.1 M,
__ temperaturc 25°C, Ieaching time 60 min)
LIX® 984N (mixture of 2-hydroxy- 74.9475792 Leaching rcagent Final Al Ca Fec Cu Zn Pb
5-nonylacetophenone oxime and pH
5-nonylsalicylaldoxime in a high
flash diluent), .3 .
-2678 905.164 37.4737896 Citric acid 313 100 93.1 67.0 100 100 969
Malic acid 3.07 997 100 802 100 100  97.0
7378 2467 .4 102.15036 o
- Cyanex273( Phosphonic acid) ~ 204.30072 Acctic acid 3.02 884 100 232 100 100  70.1
C 272(Bis(2,4,4- 217.174464 SR
-7760 2622.88 108.587232 yanex272B2 A4 Lactic acid 306 922 100 407 100 100 62.0
trimethylpentyl)phosphinic acid)
Cyanex 272(Bis(2,4.4- c3 17016 Oxalic acid 300 433 041 465 458 449 2.7
-1906 A2 HeniEilE trimethylpentyl)phosphinic acid) Tartaric acid 298 30.3 6.7 244 3277 357 4.0
66 18,998 07836192 Cyanex273( Phosphonicacid) — 1.5672384 Sulfuric acid 303 442 100 58 524 579 283
nitrilotriacetic acid (NTA)- 42.259464 Hydrochloric acid 3.10 42,5 100 29 502 543 1438
-1512 Sl 21.129732 Cyanex273( Phosphonic acid ) 7.0805592 Nitric acid 3.01 41.6 100 22 52.8 569 253
253.35 85.514 3.5402796 By Cyanex 301 (Bis(2,4,4- 0.189188064 We choose the nitric acid to prevent the leaching of Fe).
tr'gfth‘gpe”ty')d;hz'?;h(ozszh;”'c Leaching during 24 hours with concentration =15,8 mol/I.
acid) and cyanex is(2,4,4- .. : : _
- 5 78488 trimethylpentyllthiophosphinic The ash was extracted. a’F a Ilgmd-to-solld ratio (L/S)=5
cid correspond to 5L of nitric acid to leach 1 kg of ash .

_ e Open the pump and reach the column with 44 1 of ash

mixed with nitric acid

Column 8

e When the liquid level in the column reaches the top
Column 7

Column 6 L right nozzle (turn the feed flowrate down to the desired

: ColumnS Cu ‘., set point.
Digital Extrait:extractant + Zinc Column 4 \ Pb ,,\. — ". ' e Turn on and set the extractant flowrate to the desired
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motor ) Stripping Column 3 Ni
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D) set point by adjusting the pump speed.
1) - Rl o/ e Close the extrait out rotameter when the liquid level
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Cyanex 302

Nitrilom | atcyarlex 301 the top left nozzle (extrait out). The interface appears

_acetic acif Ashes without as an immiscible layer between acid and extractant

(NTA)- cu,zn,pb,Hg,cd,cr
LIX® 984N : Ni,As

VSRR ’ ¢ Once the interface is formed in the desired location,

with droplets

open the extrait out rotameter slowly until there are
Tank of flowrates out of the column.

Pump for e — HLLLRS Stri pping tank e Adjusting this rotameter is used to control the interface
Pump for 79

extractant _ec o4 0o : level. Opening the rotameter causes the interface to rise,

e off Zinc be|fegd of 2C7Y§nex while closing it causes the interface to drop.
‘ashes (nitric acid ) during 24 co.omaz | e The optimum setting of this rotameter will allow for a

£°“'§ . | semi-stable interface and give a minimal amount of
E] Ry teaching wih coumrs i1 [ drift in the interface level.
Leaching and solvent extraction plant Grinding and magnetic sepa ration e Small adjustments should be made in order to keep the

interface constant.
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e Set the stirrer speed to a setting of 5 using the dial on

the top right of the lab equipment panel. Make sure the

_ | L i h-:‘&,xi . motor is powered with the top center switch on the
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Leachate Zn powder s Magnetic Part (Concentrate) o Allow the column to run until steady state is achieved
l i | (Tailing) (about hour).
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