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Table 1 Chemical composition of polyaluminum chloride slags

2 Sio, ALO, CaO MgO K,0 Fe,0, Na,O cr TiO, HoAh
RaEE 51.10 27.93 3.78 3.56 0.61 3.66 0.17 2.59 5.74 0.86
e gy 35~80 8~30 0.5~18 0~5 0.14~4.5 2~10 0.1~1.5

2.1.2 Yk
X SR A AR T M) A G AT 20 B, XRD I
B 1o &1 AR, SRR B Y R 2

P REAN ZKEA. SRR M A%, M
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2-MgAIR0, (A1)
3-Al(OH), (=7/K4047)
4-CaTiO; (554K
5-AL,Si,05(OH), (Fl& A7)
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Fig.1  XRD pattern of polyaluminum chloride slags
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D50 24 29.69 um, D97 4 195.73 um, AL FREL
N 120 FE RS2 AR o 4 Ok R SE 7 B FLIR T, $
R RE IIVERE . WLEE AT S ] 25 Bt ik (2K
#£2 BREWBBHHERE

Table 2 Characteristic particle size of polyaluminum chloride

slags
FHIERLAE/um IS
d10 ds0 d6o d9o7 Cu
1.52 29.69 44.62 195.73 12

2.1.4 #obr
N IR B SR A R T A B e I R R R B4 2
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Fig.2  TG-DSC pattern of polyaluminum chloride slags

T sk 6 5 SR A B A T I o AT AT DR
HWr, R B A B R e ik 1 2% A
22 RRBUGZHSLI
22,1 AR DT et At 1 BE 1) 5

B 773 /MR A BOAS BE AL, 3 R
L] ) 23 A HEAE 20N 52 W Jos 25 i P RE DR kL A
R oe gl it BLR PR GE I Y R 1. WIAR SIS SR
R AL K 5 17.5% 4 C/min ) T+ 5 38 R T+ &
400 °C R 2 h J5 P LAAH [F] R 5 i 3o 28 46 Rl i B2
1000°C, frifd2h, RTEAESIFE 15.0~27.5 MPa.

PrE R VM R L TR R R EEN S
o WK ZRPLE e 45 A% T 7K AR PRI RE /) o AR 48
B FhnifE (heghi@nt)  (GB/T 5101—2017) 1
FEEERT 10 MPa, WK ERT 19%. MAET)
X} o6 235 it 70 1 5 B AN IR K ZE iy s i L] 3. FHIAT 3
PUE o BB R 3 K 2 B . Y
JE 7128 27.5 MPa By, $ % 50 JE I8 B W K E
18.72 MPa. WK Z [l il AL s 335 K2 T B
B, MRA R SN 27.5 MPa i, WK R FEAL N
21.9%. IXJE TR B R J73 K, R P A

B, MERLBRRE, SlEsei, At
JESRBEIEIN, WK RN,

20 30
P22 $o ks 7
KR
16 7, {28
- 7
=) {26 &
i ¥
= %
¥ o8 {24 =

f
[\
[\

- 20

150 175 200 225 250 215
&2 & F1/MPa
B3 mEEDXRREREERE AR ER S

Fig.3 Effect of molding pressure on compressive strength and
water absorption of sintered bricks
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Fig.4 Effect of molding pressure on bulk density and
shrinkage of sintered bricks
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Fig.5  Effect of molding water on compressive strength and
water absorption of sintered bricks
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Fig.6  SEM of polyaluminum chloride slags sintered bricks at
different molding moisture
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Fig.7 Effect of molding moisture on bulk density and
shrinkage of sintered bricks
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Table 3  Effect of heating mode on properties of sintered

bricks
FHE 3 ?ﬁ)ﬁi‘)&fﬁ/ 12122%; 5;5/ Hézézj)%/ ﬂ&?}ﬂ%/
400 CHR¥#E2h 18.72 1.62 426 21.90
AR 21.20 1.61 4.70 22.49
500 ‘CHR#E2h 2057 1.60 4.86 23.20
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Table 4 Effect of heat in grate on properties of sintered bricks

FHREZE  PURRE BREE RdiE/  WKE/
(°C/min) MPa (g/em?®) % %
4 21.20 1.61 4.70 22.49
6 22.40 1.59 5.00 23.10
8 24.50 1.60 5.06 23.23
10 23.70 1.62 5.19 22.85
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Fig.8 Effect of temperature on compressive strength and
water absorption of sintered bricks

P 9 AT, Joe &f W 0t 408 &5 e Ak AL 2% 55
SRS 2 ) 20 o AR B R R 2 AL 4 6 I I BE T
R K . X TR E R, AR
Ko PRAL S FERNAR ZAE 1100 °C I IE 2 8 K AH
1.73 g/em® F1 6.6%, IFEReLs it 1 R VFTERIZ -

1.8

=Ly 15
L GES

—_
~

o
T

~
LRUSAE /%

PRFEE FE /(g/cm?®)
= o

10
IE/C

9 REXRERERREE IR
Fig.9 Effect of temperature on bulk density and shrinkage of
sintered bricks

REMNER e o 1t 1 e 25 A A
N T IRREAEE A i AR g I R R
ARG SO TSR, X AS[RL iR B2 e 2 fie (R Be g
(105 C T4 . 900. 1100 C) #47 XRD Fl
SEM 70 40 e g 1L

Bl 10 9 A A 5 B2 T 58 S A0 BR Vv BR 25 i 1)
XRD E. i 10 A7, REMBEBRE IR RS,
MEZTMAARE, Rinf . B 8580,

90

1050 11

234



0700

BRI

2025 4

KA. &3t 900 C IBREIE . A AAT g
SRR RS, KA SR, Ui
fERedi it fErh, oA m M = KEAES TR
AN . HIREFEE 1100 C K, Z50)H ARk
THERRER, A AT U R R AR Sk g, A
Yoo RERAA . BSERT. BLEKTATHMIETE L. X B
R WYIX LL YA AE R T 6 RS VA B R A HE 7R
FIFLBR A -

B A TR T R O& AL B b 4 e
SEM K. I 11 AT%1, REEL: G i@t v B
MG, WEEAEBAAHER, PuEmER
e EREETE LS 900 °C I, IRk oA /N iy [
AH G5 P T e, TR 45 4 H 2> B ) FL R
XRPAGEM IR N . Mkeds R EEH 1100 C
B, gh A HR AR K B I VRRE SR T B FLBR S5 A

(a) Klesh

(b) 900 °C

1-SiO, (F9%)
1 2-MgALO, (&A1)
3-CaTiO, (F54kH")
4-TiO, (PR
5-Al(OH), (=/KE4)
6'A10.58i0.7502.25 (Eiﬁﬁ%ﬁ)

¥

4 3 2
2030 2| 2 2 90C
1
P 1100 C

1020 30 40 50 60 70 80 90
20/(°)
B 10 FRERLERERIIIBEREFEH XRD

Fig.10 XRD pattern of polyaluminum chloride slags sintered
bricks at different sintering temperatures
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Table 5 Comparison of sintered bricks made of
polyaluminum chloride slags and standard sintered bricks
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SEM of polyaluminum chloride slags sintered bricks at different temperatures
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Preparation and Properties of Sintered Brick with Polyaluminum
Chloride Slags

HEI Fugian', XU Fei', ZHAO Guodong®, LU Dan', LIU Qing'

(1.School of Civil Engineering, University of South China, Hunan Provincial Key Laboratory of High
Performance Special Concrete, Hengyang, Hunan 421000, China; 2.School of Resource Environment and
Safety Engineering, University of South China, Hengyang, Hunan 421000, China)

Abstract: In order to solve the problem of stockpiling and resource waste of polyaluminum chloride slags in
the chemical industry, this paper uses polyaluminum chloride slags as raw materials to prepare sintered
bricks with polyaluminum chloride slags at high temperature, studies the influence of different molding
conditions and sintering conditions on sintered bricks with polyaluminum chloride slags, and uses X-ray
diffraction (XRD) and scanning electron microscopy (SEM) to characterize the phase composition of
sintered bricks with polyaluminum chloride slags in the sintering process, and analyzes its evolution process.
The results show that the optimum molding pressure, molding moisture, heating mode, heating rate and
sintering temperature are 27.5 MPa, 17.5%, direct sintering, 8 ‘C/minand 1 100 °C respectively. At this
condition, the compressive strength of sintered brick is 33.5 MPa, the water absorption rate is 18.63%, the
bulk density is 1.73 g/cm’, and the linear shrinkage rate is 6.6%, meeting the requirements of MU30 grade in
the national standard {Fired common bricks) (GB/T 5101—2017). The research shows that the main phase
of the sintered brick is quartz, quartz and other fluxes form liquid phase to fill the pores, which makes the
structure more compact. The above results can be used for references in preparing sintered bricks from

polyaluminum chloride slags.
Keywords: ceramics and composites; polyaluminum chloride slag; sintered brick; resource utilization;
preparation process; performance study
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