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Research advances in coagulants prepared through the

resourceful utilization of aluminum dross

ZHENG Huaili, ZHANG Weizhen, LIU Shuang, SUN Qiang, JIANG Xincheng,

DING Wei
(College of Environment and Ecology, Chongqing University, Chongging 400045, P. R. China)

Abstract: There has been an increasing focus on the effective utilization of secondary resources and the
prevention and mitigation of environmental pollution. Aluminum dross, recognized as a potential secondary
resource due to its abundant reserves, has garnered significant attention for its resource utilization potential. The
utilization of aluminum dross in the production of water treatment coagulants, through rational resource
allocation, not only facilitates resource conservation and cost reduction, but also addresses the challenge of
harmless aluminum dross treatment. The paper summarized the important raw material (calcium aluminate) and
five types of aluminum ash-based coagulants (aluminum sulfate, polyaluminum sulfate, polyaluminum chloride,
polyaluminum ferric sulfate, and polyaluminum chloride) used in the preparation of aluminum-based coagulants,
along with their characteristics, preparation methods, and research progress. Furthermore, challenges were
highlighted regarding the large-scale application of aluminumdross-based coagulants, necessitating a strategic
approach focused on enhancing product competitiveness and addressing policy gaps. This aims to achieve high-

quality, environmentally friendly, and sustainable development in the water treatment and aluminum industries,
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resulting in significant economic and environmental benefits.

Keywords: coagulants; aluminum dross; polyaluminum chloride; calcium aluminate; resourceful utilization

H 20 tih 22 %0, JR Bk /2R BE T 20 i 0 K Ak B HOR
Mz B 22— T R 5 AR B, A2
o 7K R ol /N UAE 58 SR SR R AT A, DA T 3 3o I o
1o 9 25 B K e i e A URE | R R € P A TR
F A R U E T K AR BRSO TSI i B e R KO
KA 15 7K Ak B L e Tl 2 oK Ak B4 22 A
e 22 1R 5 0] SR R T 40 R BR B UK e 4 R R, TR TR
B ERACBR B IR B S o BEAE BOR Y EEET R
B A TK i B 2R T8 BIL s 23 1 TR R 5% i 2 % ok
o X TR BE AU F il T R B @ i HLAE !
FH RIS Ve R 77 5, A K AL BEAT LA 3] T
I SR B A v TR L SR R 1 32 I
AR AR B RF 25 bk 38 V) T ZAREORT 19 AR OB
BACER A R

BRORAE S 40 B P ) R ST, HoA RO
WAL R 32 B 7 H R OC . BRKFR R IR AT 23 S
R — WAV AR o — B K 2R IR T 40
B R R, SRR, R O T &R
T T U D) 2 B T ek R A R
AR, DR A RO 2 A B SR O A K
DA fioh 5852 W 22 S BOA F W UK R BN,
CH,\PH; \H,S %A F A, 7™ H U PR35 22 a2 F A
A R AR I AR SR K T i 80 % 1 AR
AN G IR KA S Y, o T A A
Bl A A e v

FUR , o 1 A 47 7 A A BRI 3 500 7 ¢, {HH:
BEIRAL [ W AR AN L 506, 33 fil 45 R K B IR AT RO
P — 3038 U1 AT 550 (IRl 5K I IR 9 44 ¢
(2021 4F it ) CH Fi il 50 01425 55 Aol ™ AR 19 5RO
G A SE R B , 31X — RURE Sy B0 A A BRI A A 4 4
TR . I, Ak TR A SO R AR K
BREE . FEAE KA @R T EAARE PR —
ol 2 B B0 K 28 R A 8 I R W 45 VR AT IIE B b
B AR B 5 53— Ff R A A AR AR ER AR 1T A 45
AT, S R i B8 5 18] B YA A o

TELEH Z T, FEMEBU TIRR A 5
7R A BRI B IR AR R TR o B8 R B R A
ity )2 TR R ROR R R T R R SRR 2
A REFIR B8 70 45 Z2 A G, SR, B ks
T MR 7 AR A8 )R A o 24, LB R 22 52 B R
A AT T AR R K 2 i R B R
TR BER 0 A5, 2R Tk ORE I T H A P A Ak
B o i, A SRE Dy TR IR T AR 7 4R 43 B 28 U A JU AR

TR R, 3 BE S B AR I B v ORI T ol S TS Bt
XN BROK BT IRAE A BRI T R Ak R AR

FRT, © 28R 50 s D i #1158 0 R T
70 HEL S JURE A Y 0 RS TR] I 3 J I ) g T 2
DLAR B AL AR R R AR R R AT R LR
B 51 B AR A AR

1 $AERES

FRIREG (CA) & —Fh B o [ 8 A, i ik 2
ol AR AL 5 2 gk A B R TR A A8 ke i (X
(D)X (2), FENSEFE—HBIRT (CaO-ALO,) |
TS (Ca0-2A1,0,) \ALO; I Fe,0,%

CaCO, = CaO + CO, 4 (1)
ALO; + CaO = CaAl,O, (2)

CA HA & s, 2l 4 R A Mm% 5
e EREEMRZ — RAREK — Pk W
T A5 F T A B R T R R A R S (R
i 2l 5 R R R 5T St 43 00 L AT 4 A ) PAC
(K (3)~=(5)) o ZB R ™A K A fe 7 i & 12
o A RSCR I [R5 48 HL g

ALO; + HCl—> AL(OH) Cl; , (3)
CaO + HCl— CaCl, + 2H,0 (4)
mAL(OH) Cl;,~[AL(OH) Cl; ], (5)

FERR K £ S0 TR A5 T2, 40 K /AL S
Fb A [) 5 b L B 2 300 3 52 T 6 T2 65 1 0 R 0L L
[, CaO - ALO,7E CA P AH i o Lo ok, KR 12
1F R IR R Y I B S FE ALO, il CaO
BT LG 1. 79, BRI 1 300 “Cl 25 4 T L BR
THCVE CAEITE AL CaO- ALO, Y
B CAT= 5o AN, 3255 CA P2 i 89 CaO - ALO, /5
FU B 8 A7 RUCHE = 7 i 1Y B AL L AEURH DG BF 52 34 5 4
£k, DL G Hl ok AR 7 K AL B I I CA 7= 4 4t
5.

20 H 22 R, I LT AR ORI AR b A5 b A — 2R Akl
B2 5] A AR K IR AL A P AR R A i B R, AR
T, 32 4 AR A e o 2 R R T R K, W) B 5 A B T
B2 FBOH bR H A48 & i AR ME LIS Y A e
Ko HET, T EC TR B AR KR 4
AL R AR I A R R AT F R A A B R AR
HERY CA = il 258 IR BE IR AL 1 — TSR, 76 AR R B
A BAF RS R



% 14

AL, F 48 R R RAC ) B R AR i R 207

2 TmERBAKRTES

20 20 90 A AR AT, B R 40 (AS) & — Fh b 3 AT
b S IZ  FH BTRBE R B AR K R & AR K R IR
BB Y, TE 2 BRK P 2% 5 AR B € O A T
T R AP AR o KR N
AL(SO,), +2H,0 > Al(OH) «H,S0, ¥  (6)
S AR S B AS R I B, I, BR
Ak o | B O E W OR AL DTS A
T 119 40 A 390 0 390 3 7] S B0 kA A R L BRE X
A AT ) 0 R TR T D YR VAN O R i PR AR RO B R 2
Bk, oot 2 b e 4 AR H 4 W T8 e &
RS 0.018% I AS. BRI, X — T A A L
Ry e A T BUR =R =0 7 S R et £ 0
b Fe' B 5 m A 2R AL BT (K, Fe(CN)s+ 3H,O)
A 6 U BE (K[Fe(CN)Fel) , i J& 1 3§ . fn #4 ik
45 815 Fe &8V 0.005% , A& OK A3 5] 55
258 ) (GB/T 31060—2014) iy AS 7= i o 4 b 2=
A FHRTAMEE, AR KR R E IR
BRI R R E 90, 1%, il A TR R T L 4D
T AS R . R Bl TR AT
FruE IR AS, (H i T AS 76 2 A8 v X a5 1

TR R LA B G TR BB 80 AR 1 S BR 30 4 TR 3 AR A
R AR K Ak B 4503 A it — 2B R

BOLIR A (PAS)J& — 2B TCHL & 4 IR BER ,
Ok Y RE R Z ) T R K KR
B B A N JEORE IR B Z A R A R AT R A R,
B J5 28 ot Bk i AR AT LIAS B PAS. 5 ASHH
Lo, PAS 75 45 i 1 K 2805 s /D B 32 3 #E )y T 2%
O E RO BLAk, fE TS Yo By I, PAS fig
RO R AL, WD e 5 e BE 0% B B S T X
P, E R, 5 RAALEM L, K
AR 0 PAS P2 A ELAT B AR
T FL A TG, X6 7K R K 0 Tl I 7K 1) o3 ekt 3k SR
W o T XU A AR 0 AR 2o A 4 2%
P B AR ORI R R TR s BT A T B
TSR BERCR A PAS, 38 FH TR B K ok B Ay
R o Tk B A 2 RS TR SR T Kb, xR
PAS BAG {2 (38 B M 76 AR R K Ab 3 v B AT 1 3
(), R o 3 AP R B B 40 K EE AS I PAS K HE
WA T ESHmE 1R BIEKRE ML 5
EARSREE A, A o 2 247 A B A AT kA5 oK
AP 2 — Tk K

F1 BRFFERLHSHRERBNBREA

Table 1 Aluminum sulfate and polyaluminum sulfate prepared from aluminum dross recycling

TR B 711 S YENe e R/ % ALOsH &JE/ 73%

1w/ % (g/cm®)  SCHk
AS  m(RJK): UK )=1:5,FRIZ IR 40~60 °C, FRIZ ] 1 h, 3t #5342 000~4 000 r/min 40.0~60.0 8.0~12.0 1.20~1.35 [30]
AS  mURIK): vOK)=1:1. 05, R iZ R ¥ 90~100 °C, fR 2 H] 3 h [26]
PAS  mR ) vOK)=1:5, BRI 1R JE 100~110 °C,BRIZ I ] 15 min, A IR 80 °C, B4 ME 1 h [31

PAS  FR¥ZIREE 80 °C, MR ¥ I 8] 40 min, c[Ca(OH),]=20 g/L, B4 ik B 60 °C, W40 1 h

]
25.0~45.0 8.0~10.0 1.20~1.35 [32]
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Table 2 Polyaluminum chloride prepared from aluminum dross recycling
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2021 m(ER B 0FR R )0 (B MR )=1:5:0. 04 , K BRI L EE 105 °C, BRI ] 2 h, 2R A5 95 °CL, R 75.3 9.70  1.20  [44]
AN 16~18 h

2021 c(EhR) =14.8% W [H th=4. 5, MR IE 90 'C, BT W] 0. 5 h, HEFEHE 200 r/min, B 4A 46.3 9.09  1.15 [45]
JEE 70 °C, B AR S h

2021 (58 )=6 mol/L , m(5 JK )o(Fh B )=4:1, BRIZ IR ¥ 85 °C, MR IZ W 7] 3.5 h, c(#h R )=12 55.3 14. 21 1.33  [46]
/80 mL, i #£34 & 200 r/min

2023 c(Fh2)=1 mol/L ,m(fA B )v(#h iR )=3:1, FRiZ il B 85 °C, BRI B} ] 1. 5 h, $i+ 3 200 r/min 40. 4 9.74 [47]

2023 m( K ) ER R )oK )= 1:4:4, BR IR IR FE 85 °C, FR¥Z B Al 2 h WHEE B=2.4 60.30 [48]
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