Material Sciences #1MR}2%, 2024, 14(4), 443-451 Hans i
Published Online April 2024 in Hans. https://www.hanspub.org/journal/ms
https://doi.org/10.12677/ms.2024.144051

EEREG R R E R HFRER/ LB R H MR
5%
b, £ #H, RER!

SR AR R A SR TR, e X
LA A ARSI R RS R, Wik A

ks H . 202443 H21H; FHBEM: 20244F4719H; kA HM: 20244F4728H

H E

BIRE—MEREY, ETXERSAFES. S48, BIhE. &3 A%, B5—ENEkME. &
SCEN T =FAES AR, BT EHRRE N ERERERFRETR, TR TEE. RE. HE
KBEHTERHERN M. S6REEER, RENERBZMAN: £10 mL 6 mol/LF)EEEE+80°CiE
BETEREZES3 h, WEHA10 mL/g, ELERERNZEAN59.6%. BHEKEILBEHSETEpH. Bk,
FIEREEENE. BEESE THIZHREENERIERLEN S8, FEKNERBRMER, FE0HE
AT TR

XKigid
|K, BaaMHE, R BRR

Preparation of Polyaluminum
Chloride by Acid Leaching of
Secondary Aluminum Ash
with Hydrochloric Acid

and Its Properties

Zhongnan Chen?, Qi Lu?, Siyuan Zhu!

'School of Chemical and Environmental Engineering, Wuhan Institute of Technology, Wuhan Hubei
2Daye Branch, Huangshi Ecological Environment Bureau, Huangshi Hubei

Received: Mar. 21%, 2024; accepted: Apr. 19", 2024; published: Apr. 28", 2024

SCESI A B, oE, REIR. ERRRRRIR R R 4% TR A SRR LR RERT TE D] APRLRLE:, 2024, 14(4):
443-451. DOI: 10.12677/ms.2024.144051


https://www.hanspub.org/journal/ms
https://doi.org/10.12677/ms.2024.144051
https://doi.org/10.12677/ms.2024.144051
https://www.hanspub.org/

Wrrbg <5

Abstract

Aluminum ash is a kind of hazardous waste, and its main components include aluminum, alumina,
aluminum nitrification, chloride salt, fluoride salt, etc., which has certain recovery value. In this
paper, three Kinds of aluminum ash with different components were selected, and the aluminum
element in the aluminum ash was recovered by hydrochloric acid leaching method. The effects of
temperature, concentration, time and liquid-solid ratio on the aluminum leaching rate were stu-
died. Considering the overall cost, the optimal leaching conditions for aluminum were as follows:
acid leaching in 10 mL 6 mol/L hydrochloric acid at 80°C for 3 h, liquid-to-solid ratio of 10 mL/g,
and the optimal leaching rate of aluminum element was 59.6%. The leaching aluminum salt solu-
tion was prepared to polymerize aluminum chloride by adjusting pH and aging. Finally, the index-
es of the prepared polymeric aluminum chloride and its flocculation performance to wastewater
containing phosphorus and fluorine were investigated, and its mechanism was discussed.
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Figure 1. Preparation process flow chart

B 1 flgIZRiEE

]

il

&E"ﬁﬁﬁ@)é
HE o 8 o> 3

[

2.3. MeERR
LRSI I TE IR (25°C) S F R ERE ST FESS AT . FiH] 100 mL 10 mg/L AE 40l /K B T hf e,

IO LG S T PR HE 1 min, FESEBEEE 10 min, ®EEIEHEETE 2 h, SFEBIIESRE,
HY 10 mL & WBGEATINE o

2.3.1. BEMREIRST

FREX 50 mg 257 T 54 10 mg/L 1 NaF ¥, 70 lfE pH 8 4. 5. 6. 7. 8. 9. 10 %M T
TEAT ZUBE R A SE 0, TR TU IR R 2R B B eIk e 1 5 pr 3,10 mg/L ) NaF #3743 73 i\ 10 mg .
20 mg. 100 mg. 150 mg. 200 mg LA % 300 mg ZUEEF AT L BEFRSSLIG, PR IT BB EINEXT bR A M At
p- AT

LRSS G B E) FIREH i EE S S T (PXSI-216F)llE, 2% GBIT 7484-1987 JHft
PRI B TP AR, AHES T RS A BRI, R FEh B E REVAVR R AR IR AR
IR o PR P R B 5y e (A HLUIR A RE DTS 77 2«

2.303RT «

E=E’- logc_

DOI: 10.12677/ms.2024.144051 445 PR R


https://doi.org/10.12677/ms.2024.144051

Wrrbg <5

FEZIE, BV NGRS T o (AR uE ra AR FB3S, T HEh % E S59E FIREE logee S IE UG &

2.3.2. RESEREIRT

FREX 50 mg Z3EE7 TR 4 10 mg/L (1) KHPO, ¥, 43 7I7E pH 9 4. 5. 6. 7. 8. 9. 10 HI%
PR HT R BRI, PRICIR X SRR MERE MU REM; 76 pH =5, 10 mg/L [¥] KH,PO, ¥ 433l
B 10 mg. 20 mg. 100 mg. 150 mg. 200 mg LA 300 mg ZUAEIEAT L BERRASEEG, PRITEERHm
BN BRI RR 1 52

LU UG LB I PO IR FE R FH 4 & 4y Je e BRI RN 5E , 2% GBIT 11893-1989 MR #:4r tt:
FEE, AR A T A B R R VA VR P I BT B T R AN IERERR B . TERRVEAN T 5 BAERAFLE T,
IEBEIR #h 5 AR IR B S B AR BB AR Ak 2R S5, SLENBEHIA MRRIE SR, A2 Bl LI 4% &4« £ 700 nm KT,
PLEETRKIES, @R E.
2.3.3. SERRBIKBRBHRR

MNECBUREZK T AR 15 I AT VR Bt - B — 38 73 ity FH AR SIE B I /K 2R SR 9T o SRR IR K Ab B 2
KRR B %, KAER B B4 . B AR At B 12 s i B BRI 1 SRt AR, 18 USBERUR T R .
SRR PR KA B4 I 105.4 ppm A1 301.3 ppm,  ZLBEISE R K K M REAR T SE 60 R 5 2 1 SC R g
L
3. BR5IR
3.1 BMRERHERERMLE

Table 1. Result of XRF characterization of aluminum ash
2 1. 487k XRF RIFER

RS FMA(mglkg)  BE(BA MgO i) #5(LA CaO it) (LA ALOs ) £ (malkg)
FRIRFEML 1 130 1.39% 3.04% 91.8% 263
FRIRFE L 2 640 3.87% 3.27% 50.1% 66
ERIKFE L 3 2840 1.89% 4.07% 78.4% 217
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Figure 2. Result of XRD characterization of aluminum ash
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Figure 3. Leaching rate of aluminum ash under different conditions
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Figure 4. Water purification efficiency of flocculants under different conditions
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