J. of Korean Inst. of Resources Recycling https:/doi.org/10.7844/kirr.2018.27.5.61
Vol. 27. No. 5. 2018. 61-68 pISSN : 1225-8326 eISSN : 2287-4380

> AFA=E <

2Rl SYERAZRE R/ 38 flEt MEgE 3F o7

* . QIR . SZICHZ* . O|XF|* . OHHE wx . ZIRShkiok . QDb kokkx

AT, Pl Sl
R ELE R EREHEEEENEEE S B E R

A Study of Recycling Process to Recovery Valuable Resources
from Aluminum Black Dross

Yubin Kang*, Byoungyong Im*, Dae-Guen Kim*, Chan Gi Lee*,
Byung-Doo Ahn**, Yong Hwan Kim*** and Man Seung Lee****

*Institute for Advanced Engineering (IAE), Yongin, Korea
**DS LIQUID Co., LTD., Ansan, Korea
***Korea Institute of Industrial Technology (KITEC), Seoul, Korea
****Mokpo National University, Mokpo, Korea

qZojy cE e U2uE 85 AN £ P2 2A, Salt f7o wEt Slo|EE2 el B =
R2E FRE SolETR R A9 g %‘%bl ol &3 TR ZH%% AR, EERAE F5 ko] Wi AR £
7 oE 9] i wig A, B3 9 Egede] dlog zg3itt A9 S =R 20
£ NaClZ} KCIF 22 Salt 483}, ALO;, Mgoﬂr TN A7 T3E o] o] o3t §71AYS FFala AAldtshe 71s
A7t dasieh £ ApdM s gFrE EYE2E AE88E] 9% < AX AT 3 -2-3 (Dissolution)- T E-2] 71
e AXE 38 Fot] EY= o) EAlshs e &4 248 BEeiih B BY=R2 FEs Aloste] 27
of whet BE|Ee] IFE&S FHA gL on, BEY=aE vgo] 1.9 91 wt.%®] Salt flux 3|F&E HIS Rl 5
702, SlFE FIES o]&S AlSEio|ES PAE Bl BY=R2o] A8t rsAS ERlsiin

FHof © Bely, BATEA, ABE, BejTY s, ALelolE

Abstract

The aluminum dross is oxide generated on the surface of the molten metal during the aluminum melting process and it is
divided into white dross and black dross according to presence of the Salt flux. White dross has high metal content and is recy-
cled via the melting process. Black dross is largely berried, because the it has a low metal content and difficulty in separating
the components. Black dross contains a salt components such as NaCl and KCl, and inorganic materials such as Al,O; and MgO,
and it is necessary to study the technology to recover and recycle such valuable resources. In this study, a process for recycling
aluminum black dross was proposed. The inorganic and soluble substances present in the black dross were separated through
crushing—dissolution—solid/liquid separation-decompression evaporating. By controlling the ratio of water and black dross, the
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recovery condition of the separated product was optimized and we confirmed the highest Salt flux recovery efficiency 91 wt.%

at black dross:water ratio 1:9. Finally, Through the synthesis of zeolite using recovered ceramic material, the materialization pos-

sibility of black dross was confirmed.
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Fig. 1. Schematic illustration of the aluminum black dross
recycle process.
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Fig. 2. XRD curve of as-received black dross powder (a)
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Fig. 3. PSA result of the shredded black dross powder.
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Fig. 5. TGA curves results and salt concentration, water
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Table 1. Recovery rate and quantity of Salt flux according to conditions

Conditions Recovered Salt flux solution | Concentration of Salt flux in solution Recovery rate
(Dross : Water) (kg) (ppm) (Wt.%)
1:3 5.84 142,857 83.4
1:6 11.79 75,384 88.9
1:9 17.65 51,578 91
FHoA, FRHE Soels] BYERsE UE, 2 Ao7h JEsehth Table 12 2 wek H54E 4
Feeding rate, Air blowing time 5ol uwe} ZHEZ] S g Salt flux F%, Salt flux 3|5&S \/}E‘r
E40] Yol 4 Utk woRe F Caked FFFF Wk B G| FNIFE H5go] F/ke AT
Salt flux®] &S A2t Cake} Salt flux 29 golgh 4= gJom, 1.9 H|&olA 91 wt.%S] 5]—,—15*
3t 2R ddo] Jeng, ety 4o w Hlg #ld o 3U9dth Salt flux 3|5&2 Cakeh
T+ 8% A3t 2 F vk e 2 dellde e AZolrt A4 %ot Salt flux 842 FEol
EYeeig HES Aojsle] iy 5SS HrE vuE 2 IS EE JeR AT, Cakedlol
sk A9S AW Fig 5= AAED] 7 e FREE sl vlad $LE Aol Salt flux &
Cake°] TGA 443} shea 2 34 W] Salt $HF Tt gasle] £AE] 1A oz AdE
& viepde). Dotie] dgop wAsRaE g &
7d AAE Salt flux 3)5F& 90 wi% ol FHE 9 33 HzY
3l YT 712 A9 XJEE AFNE vgo g 2708 Al Fig. 62 &% 3 4ol mE AL 98 &=
Aaion galvd A3 2 Huh & o] 22 AT a2z 35dE Y99 XRD ¥4 Z2AE UE
1:3, 1:6, 19 &R 3PS APsirt. 2] vl Wk A9 3L A 7R, WA, SRR
S7HEFSE Cakedl EAlskE @ S 13 210 s glen, galoh vty IS Bt I
o 9.98 wto%ollA 1:9 24U W 345wt%= FA 7+ H Salt flux £ AT Slo] A&SHA Salt flux
ek ATE ¥l & F doH, ol & el & BES Axske 340l 7HEFA JlstE S
FErE 284 229 &8l 22l ERl7h &old Wzl dstEe] Igitolr RoA|n, HFHow
T AS AR R A, & EFel S 71ERoA Salt flux 2EEC] BT AgEEs &
o met Frleke Ads #F & F Jdou, ol Air slo] 34k £l XRD #427E Il HHA
blowing times o2 WEd F Jom=E, 25 70 ol ’d3h e} o] KCI, NaCl 2402 Yepton, 1
(a) (b)
l —_._'—;g‘olcc yNacl oy
—a—380°C v Kcl Y
g 40 - =
30+
002 003 0.04 005 006 007 0.08 10 20 30 40 50 60 70 80

Pressure (-MPa)

2 Theta

Fig. 6. Decompression evaporation time according to experimental condition (a) and XRD curve of the salt powder (b).
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Fig. 7. XRD curves of the as-received ceramic powder and the hydrothermally synthesized ceramic powder (a), SEM image of
the synthesized zeolite powder (b).

J. of Korean Inst. Resources Recycling Vol. 27, No. 5, 2018



ol pAmRsERY 7R 58 AT 488 3 9T 67

re
re
-1
)
ot
L orr
5
oo
)
£y
12
4
(M
N
EO
of
ik
o
L

:
e
=

R
ol
fd
ok
&
ofr
F[F
ofl
o2
tlo
2
2>
o
[o]
o

Of
-

o
i
o

T
=3
=
g
(A

o i gr 2
P BN
Y
£ 2
-9
il
of
gﬂ‘
2
oy
}.
(o3
2
i)
)

o
S
)
N
N
i/
ol\
e
by
w
1o
o

o
_\{l_‘

i
>
ol
o

R
T

TN
.
[
igd
1o
I
o
2
R=)
L)
£
oo ©
:Olé
o [
:J_‘
Q
&
=

, GuEs W 4%, 29 el 2555
L Z7¥eHe wWbd, Cake W GE%F
She 7AES 1T 4 Ao, 1:9 HEolA
Salt flux 3582 AR F AU

2

B o ot

SujpU)
o
= 2
£
j\;

B orlo oo % pe

F Yo}, —0.04 MPa, 80°C OloH
5ol 7SR 2k LD} REas =
flux3] 58-S HHF 99.8 wt.%= VFEREOH, :@I?EJ Salt

o
l'N
m
By
rr

N

S

2] l‘}i ‘;%Hi*iTEi Salt ﬂuXQ‘r
s)4g 4= e, 343 Salt fluxe

S ZAA Flux 222 93 9852 FA}go] 715et
ZAog ke, /‘ﬂi‘r”‘ "'“L—J Qo= Zn), £z

A, FAA, AGA 5 B A Hopl 4§ Fhew
AESOIEE TN TR BE s Aow B
EEbE]

INEIE

=R AR Ade® derelvA]7]
<=%7FI(KETEP)®] A ¥g Wol AFEom o]d 7+

AF=EYTH(No. 20165010100880).

10.

11.

. Korea Public Procurement Service, 2018 :

. KR Patent No. 100897735B1 2007 :

. O. Manfredi,

References

Supply &
demand status of the nonferrous metal.

Briquet and the
manufacture method that use aluminium waste dross.

. Eui-Sup, S., Eung-Mo, A., Su-Jeong, L., Chikara, O., Yun-

Jong, K., and Sung-Baek, C., 2012 : Preparation of High
Purity a-Alumina from Aluminum Black dross by Redox
Reaction, Korean Journal of Materials Research, 22(9),
pp-445-449.

. Hwang, J. Y., Huang, X., and Xu, Z., 2006 : Recovery of

metals from aluminum dross and saltcake, Journal of
Minerals and Materials Characterzation and Engineering,
5(1), pp.47-62.

. Drouet, M. G, LeRoy, R. L., and Tsantrizos, P. G,, 2000 :

Drosrite salt-free processing of hot aluminum dross.,
Proceedings, pp.1135-1145.

W. Wuth, and I 1997
Characterizing the physical and chemical properties of

Bohlinger,

aluminum dross, JOM-Journal of the Minerals Metals &
Materials Society, 49(11), pp.48-51.

. Chulwoong Han, Seong Ho Son, Byung-Doo Ahn, Dae-

Guen Kim, Man Seung Lee, and Young Hwan Kim, 2017 :
Study on the Recovery of Metallic Aluminum in Black
Dross generated from the Used Beverage Cans (UBC)
Recycling Process with Crushing Mechanism, Korean
Institute of Resources Recycling, 26(4), pp.71-78.

. Pinho, S. P, and Macedo, E. A., 2005 : Solubility of NaCl,

NaBr, and KCIl in water, methanol, ethanol, and their
mixed solvents, 50(1), pp.29-32.

. Lucheva, B., Tsonev, T. S., and Petkov, R., 2005 : Non-

waste aluminum dross recycling., Journal of the University
of Chemical Technology and Metallurgy, 40(4), pp.335-
338.

Jae-Chan, K., Minhu, C., Hee-Jo, S., Jun-Eun, P., Jin-Ho,
Yoon, Kyung-Soo, P., Chan-Gi, L., and Dong-Wan, K.,
2015 : Synthesis of uniform-sized zeolite from windshield
waste., Materials Chemistry and Physics, 166, pp.20-25.
Han-Saem Lee, Ji-Ho Yoo, Chang-Hoon Lee, Dong-Seok
Rhee, and Hyun-Sang Shin, 2017 : Formation and
Characterization of K-Chabazite from Coal Fly Ash by
Hydrothermal Reaction, Journal of the Korean Society for
Environmental Analysis, 20(4), pp.220-228.

. Rios, C. A., and D. C. Roberts, 2009 : A comparative

study if two methods for the synthesis of fly ash-based
sodium and poatassium type zeolite., Fuel, 88, pp.1403-
1416.

AdeelEd A 27 A A 53, 2018



0

77 - b - 8E

76 - 9hag Ak ol

68

12 A26A 45 F=x

FEpAL

i
0ofo

3} ol it

3}
o}

1

L RSt

o]

k1
< @A FEelaEAE FAEATL ATaY

+2001d 3]y

J. of Korean Inst. Resources Recycling Vol. 27, No. 5, 2018





