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Test Run of Pilot Plant for Recycling of the Leached Residue in the
Processing of Waste Aluminum Dross
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Abstract

Waste aluminum dross is a major waste in the aluminum scrap smelters and its components are mostly alumina and remained
metallic aluminum. In the process to extract the remained aluminum from the waste dross by leaching with sodium hydroxide
solution, residue is generated and its main component is alumina. This residue could be recycled into ceramic materials such
as alumina castable refractories by going through a series of treatments such as washing, drying and roasting. In this study, a
pilot plant was constructed and tested to demonstrate the developed technology. One thousand tons of waste aluminum dross
could be processed, and about seven hundred tons of ceramic materials produced in the demonstration line. From the test run
of the pilot plant, although it was confirmed that the developed technology could be applied to commercialization, several tech-
nical improvements were found to be necessary for reducing impurities such as Na, Fe and for reforming drying equipment.
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Fig. 1. Flow sheet for recycling of the waste aluminum dross.

A FAHAAME go|ZE B AES o)E3ta,
Aoz JEMhs THololE Fax AIXRAR o
F3tr], A2 NEx 28 shory) SE2A So|ZE
FaA el =g ol A AAS AREE LAL
£ AlolA(cake) AEIEA] ZWjolo]E FIA AxT|2
O|BATIH, AZ F screw feederE A}E-3l] ZER|PE
(rotary kiln)0 2 olAlA wjAdc) Fig 1614 i
o9 A L8, NEAME, AEY EFEES JE
gil=g

22 Y MRIEH|

A0y A ABE U2
Fobat S ] 454 WA &R
Aol AAsIHT ASAPE S AURE SHEY
AR FRE 1Y 1087 d7 3008 22U 715
Wz oF 1,0008¢] HA=22AE Aol 700E9] A
g 435 e, dAAE] Al FARER 50089
ABETN)FE 34T £ Ade FEE AA|SH] Al
A5t

WUARE FRE T 2AE Pu|E
Table 17 20}, B7)= €Fv5 A o)
233 71gf o|BEAES AAsla, Huaad
WE AHsl] 95 A A, wde BUy) EEE
2 AR A sHsz AR stk Wzl dvle
22 A8 Y, 3E, g9 2 Ry Az

{mt
e}
Fé
rr
ol
i

=
o
SN
s
f
ol
o
i)

il

aF

i
QNR
=
Loy

]

:

e
L

£ fir
ki

2

AQEelEE A 139 A 335, 2004



52 FNEEE - 2B
Table 1. Main equipments of the pilot plant.

No Unit Process Equipment Capacity Qty

1 Crushing/Screening Ball Mili/Screen set 1.2 ton/hour 1

2 Pre-Treatment Pre-Treatment Line 1,000 ton/year 1

3 Dross Charging Crain Balance max. 3 ton 1

4 Filtration Filter Press 6 ton/hr 1

5 " Air Compressor 50 Hp 1

[ Washing Water Tank 15 ton/batch 1

7 " FRP Tank 6 ton/batch 1

8 Material Transport Horizontal Conveyor 800x8,000 mm 1

9 " Inclined Conveyor 800x12,000 mm 1

10 Drying Rotary Drier 300 kg/hr 1

11 Scrubbing Rotary Impactor 300 kg/hr 1

12 Roasting Rotary Kiln 300 kg/hr 1

Photo 2. Filter press(left) and air compressor(right).
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Photo 5. Rotary drier.
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Photo 6. Rotary impactor.
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Photo 7. Rotary kiln for roasting (left: input side, right: output side).

Table 2. Chemical composition of the waste aluminum dross.

Component $510, ALO; | FeyOs CaO MgO KO Na,O Tio, MnO P05 LOt
wt.% 10.99 72.02 0.41 2.61 5.15 0.52 0.81 047 0.02 0.03 6.97
o] golgjzl NEELS RUE e BRelRjZEcR ¢ o] ARE 1A ®lash eI AR 335 9l o]
ol&3lq mjagitt. Fal 2k 13 AR S AR 28, 3
24 0] 897} 22l o548 WEE ALE, BE AL Aoa0] B8 20t g S5al] AG Ao
B3l olFA7x, TA AEE Fvlolo] B ol$g T EBA 1A A¥FE wE Hop £ HSHAE &R
Hlolel gol 2o o]&3rt. F8 FAES] 22 THNaAIO,) &9 Az Alo]l ARg3it). 2, 37} A)

oo
RN = T

Photo 1-73} #<}

3. Al2d @3

3.1. Ag

AZAE NEe AdYRE ZHEIT 4XHo e
Eezste R Fit T8N AFE H=2 g AN
3lsit). AMget AR EEAA A= Table 29 2t
o] NFENE Sig Mg o] g2d), o5 ¢4FvlE
ABAZ BAAA A Al-Si FF3 AlMg T 23

2 g5l AAFE AxIEA BAE =2 ol
7] wFo|t}. Hl=gx Fol| JAFIHs F5 GFUEE
HFHMog A3 Aa oF 23 wt.%RTh HERS A

= A& FATAAY o] BFVIR A
18 mesh(1 mm) =7} ©]3l& AMG3lgien, HAz|sle
25 4FEE 2 v, GF F s AEd
A Azt 983 AR AEE AT

L.

32 M¥
AF Aoz MR =10 A5 Ko 6o 3F=
= B2 38 M. AEaAe delA 7isst vt

J. of Korean Inst. Resources Recycling Vol. 13, No. 3, 2004

Ae dEEyaE i oF WX IHEsd
NaOH % £ Azl Alg-sict.

Z} AR A AES AFHSA SH459 Na
AJE-S atomic absorption spectrometerZ £-273te] A
A 235 AT, £447 Table 33 2t Al
& Bol 45 Na o] 8AF] Fol=w & &
k. 33 AFE sl @ ARE o] oo
FAM AlEE 18 Yo E2 Th, IS AN
sl AxE A7 A 3HE o|$A)Z{th. Photo 8&
ARG P ARZR olFdly] A 1E el 22 H
22 HFA R Egolct AXHARE 2B Az
AA AR FrE-S 93 2 Bk 38.6 w. %t

B

=
=

Table 3. Concentration of Na in the washed water at each
washing step.

Washing Steps Ist 2nd 3rd

Na, wt.% 3.44 2.35 0.67
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Table 4. Variation of the water content of residue with drying

temperature.
Temp (°C) 500 650 700
Residual Water, wt.% 92 35 1.0
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Photo 8. Washed dross residue.

Photo 9. Dried dross residue.

Photo 10. Roasted dross residue.
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Table 5. Chemical composition of the roasted residue.

No, particle size ratio, Chemical Component (wt%)
(sieve mesh) wt% | $i0, | ALO; | Fe,05 | CaO | MgO | K,0 | Na,O | TiO, | MnO | P05 | LOI
1 +65 114 | 1625|6102 | 248 | 296 | 741 | 034 | 328 | 070 | 004 | 013 | bal
2 65/100 132 1536|6322 | 276 | 3.03 | 812 | 032 | 330 | 061 | 003 | 013 | "
3 100/150 109 | 1301 | 6463 | 310 | 3.00 | 851 | 030 | 329 | 060 | 003 | 013 | "
4 150/200 167 | 1144 | 6276 | 307 | 3.06 | 808 | 027 | 3.17 | 128 | 005 | 015 | "
5 200/250 256 [ 1112 | 6490 | 279 | 298 | 809 | 027 | 322 | 101 | 005 | 013 | "
6 250/325 190 | 9287359 | 208 | 266 | 647 | 027 | 406.| 025 | 005 | 013 | °
7 -325 32 | 1125|6745 | 333 | 302 | 793 | 028 | 333 | 059 | 006 | 0.14 | "
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Table 6. Material balance at each unit operation and process
of the pilot plant.

Process Input Output
Material Charging 1,000kg
Dross 1,000 kg
" *
Pre-Treatment 10% NaOH 2,300L Pulp 2,955 kg
S Soln. 1,755k,
Filtration Pulp 2955kg | O > Z%Okg
. Cake 1,200kg
1st Washing Water 1,200kg Pulp 2,400 kg
Filtration Pulp 2,400 kg (;211‘:: 11’22%%11(‘:
. Cake 1,200 kg
2nd Washing Water 1,800kg Pulp 3,000 kg
Filtration Pulp 3,000 kg gi‘)‘l‘j 11’1%%11::
. Cake 1,200kg
3rd Washing Water 1,800kg Pulp 3,000 kg
Filtration Pulp 3,000 kg (s:?,];: 11’28%?)::
. Cake 720k
Drying Cake 1,200 kg Vapor 480k§
Roasting Powder 720 kg Powder 720 kg
Ceramic Material Powder 720 kg

*By-Product : AI(OH); 500 kg

1,000 kgs T3] Ax2] P <k 500kgd] 5
ARl EE sl 7 ZAE AEAE A
et 720kee) HEY 52 Az £ AU
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