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Research on preparation of lightweight wall materials by semi-dry
sintering desulfurization ash with high content
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Abstract: Aiming at the problem that semi-dry sintering desulfurization ash is difficult to be comprehensively utilized due
to complex composition and high CaSO, content in this paper based on the idea of multisource collaborative utilization of
solid wastes high value-added lightweight and energy-saving wall materials are prepared with semi-dry sintering
desulfurization ash and fly ash as the main raw materials under non-autoclaved curing conditions and the effects of raw
material ratio fly ash fineness initial curing temperature type and dosage of activator on the strength and performance of
the product are investigated. The results show that when the mass ratio of fly ash semi-dry sintering desulfurization ash
lime and cement clinker is 40: 40:5: 15 the amount of glass fiber and triethanolamine is 1% and 0.06% respectively
after initial curing at 40 °C for 7 days and subsequent natural curing the lightweight wall material with a density of 803
kg/m’ and a compressive strength of 8. 64 MPa for 28 days can be obtained and the main performance indicators of the
material meet the requirements of “Insulation Strips for Building Partition Walls” ( GB/T 23450—2009) . This process does
not require pre-oxidation treatment of semi-dry process desulfurization ash which provides technical support for its simple
and high—value utilization.
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Table 1 Main chemical composition of raw materials %
Ca0 Fe, 0, MgO Sio, Al 0, K,O Na, O SO, Cl
SDA 57.06 2.30 2.07 0.95 0.51 2.04 0.55 29.36 4.27
4.97 4.78 0.51 45.83 35.71 0. 66 0.25 — —
57.25 4.95 3.25 17.72 12.07 — — — —
1 SDA X 30 mm x 30 mm x 30
CaS0; 0. 5H,0. mm 2d
CaS0,*2H,0. Ca( OH) ,. CaCO, o 28 d ( 800 +20)
28.35% « 25.33% « 20.74% « 13.5% kg/m3o WE-30
D~ Dy, 15. 56 pm; o
(400 +10) m’/kg )
CaO. Fe,0;. Si0,. Al,O;
w( Fe,0; +Si0, + ALLO,) =70% 2.1
C;S. G,S. C,A CAF (400 +10) 2 (
m’ /kg . Ca0 ( Ca0 ) 2
=98%) ; FP-180 @
5% 7~28d
; 7JSS4 : ;
: @ SDA
( 340 kg/m”) 7~28 d
3~5 mm ° SDA CaS0O, CaSO0,
1.2
N . SDA. ( CA-H) ( AFt)
; C,A*CaS0O, *11H,0 7 ;
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Table 2 Mix proportion of raw materials and strength

properties of each age

( ) 1% /MPa

SDA 7d 14d 28d
Al 55 25 15 5 0.27 0.60 2.09
A2 50 30 15 5 0.26 0.61 2.00
A3 45 35 15 5 0.46 1.03 3.05
A4 40 40 15 5 0.21 0.57 1.83
Bl 55 25 10 10 1.28 2.83 4.25
B2 50 30 10 10 0.62 1.46 2.37
B3 45 35 10 10 0.67 1.62 2.47
B4 40 40 10 10 0.56 1.16 2.12
Cl 55 25 5 15 1.87 2.07 3.16
C2 50 30 5 15 1.62 3.12 3.82
C3 45 35 5 15 1.83 3.72 5.00
C4 40 40 5 15 1.31 2.63 3.02
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Fig.1 Effect of sodium silicate dosage on the compressive

strength of lightweight walling materials
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Fig. 2 Effect of triethanolamine dosage on the
compressive strength of lightweight

walling materials
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Fig.3 Effect of glass fiber dosage on the compressive
strength of lightweight walling materials
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Fig. 4 Effect of initial curing temperature on the
compressive strength of lightweight

walling materials
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Fig.5 Effect of specific surface area of fly ash on
compressive strength of lightweight

walling materials



2023 3

2.6
. SDA. . 40:40:5: 15
500 m’/kg .
1%+ 1% 0.06%
40 °C. 7d
28 d 803 kg/m’ 7. 14, 28 d
28 d 6.56. 7.28.
8.64 7.35 MPa 0.85.
0.125 W/( m*K)
( Y( GB/T 23450—2009)
=3.5 MPa =0.8
<2.0W/(m*'K .
3
150, 300. 350 SDA ;
5 x 10° m*/a
432.00 ; . . .
396. 72 ; .
. 60.00. 100.00. 66.70.
30. 00 . 95
3 427.08 o
(f~Ca0)
Si0,. ALO, f<€CaO
f-Ca0
o AFt
. C,A-CaS0,41H,0
AFt
0 AFt
SDA AFt

o AFt
AFt o

40%

(2) SDA

500 m’/kg) .
. 40:40:5: 15

N 1%~ 1%

06 % 7. 14, 28 d
28 d 6.56. 7.28. 8.64
0. 85,

I 2016 41(6):
65 - 68.
LI Fengchen WANG Wanping ZHONG Chuang et al.
Cause analysis and improvement of scaling in semi dry

flue gas desulfurization tower of sintering machine J .

Sintering and Pelletizing 2016 41( 6) : 65 - 68.

2016( 10) : 210 -212.

KANG Lingchen LU Lijun LI Fuzhi et al Study on
chemical composition analysis method of flue gas desulfu—
rization ash from semi dry sintering J Chemical engi—

neering and equipment 2016( 10) : 210 - 212.

2018 43(5):1-11;19.
LIAO Jiyong HE Guogiang. Progress and development of
sintering technology in recent five years J . Sintering

and Pelletizing 2018 43(5):1 -11;19.

2018 43(2) :59 - 63.



6 48 3
JI Guanghui. Application and prospect of ultra low emis— J.
sion technology of sintering flue gas J . Sintering and 2018 37(9) :2737 -2742.
Pelletizing 2018 43(2) :59 —63. TANG Qingqing ZHANG Lijuan SUN Guowen et al.
5 Early activation of triethanolamine calcium hydroxide ce—
J. 2009 3(6):1113 - ment cementitious system with high content of fly ash
1117. J . Silicate bulletin 2018 37(9) : 2737 -2742.
GUO Bin GAO Jingxuan REN ailing et al. Study on 12 J .
preparation of cementitious materials from sintered desul— ( ) 2021 34(1):
furization ash J Journal of environmental engineering 78 - 88.
2009 3(6):1113 -1117. XU Zhong HUANG Zhenpu. Review of research on fiber
6 modified foam concrete J . Journal of Sichuan University
J . 2019 44(2):63 - of Light and Chemical Technology( Natural Science Edi—
68. tion) 2021 34(1):78 -88.
LIU Jie MA Xianguo XIA Tieyu et al. Research and 13
application of sintering flue gas desulfurization ash reuse J . 2014
J . Sintering and pelletizing 2019 44(2) : 63 - 68. (9) :56 -58.
7 LAGOSZ A MALOLEPSZY |J. Tricalcium aluminate hy— WU Xiaoyan LIU Hongfei ZHANG Cheng et al. Study
dration in the presence of calcium sulfite hemihydrate on improving compressive strength of foamed concrete by
J . Cement & Concrete Research 2003 33( 3) :333 - rice straw fiber J . Concrete and cement products 2014
339. (9) :56 -58.
8 14
I 2005( 3) : 366 - 370. J. 2016
KE Guojun YANG Xiaofeng PENG Hong et al. Re— 43(7):113 - 116.
search progress on the mechanism of chemically activated WANG Kang CHEN Guoxin LI Jianhua et al. Effect of
fly ash J . Journal of coal 2005( 3) :366 —370. cotton stalk fiber on mechanical properties of ceramsite
9 foam concrete J . New building materials 2016 43(7) :
J. 113 - 116.
2021 39(7) :685 —691. 15 OTHUM A MOHDZ N ABDULA N. Experimental data
MA Kuaile WANG Hailong LIU Simeng et al. Effect of on compressive and flexural strengths of coir fibre rein—
low modulus water glass on mechanical properties of rub— forced foamed concrete at elevated temperatures ] . Data
ber lightweight aggregate concrete J . Journal of Drain— in Brief 2019 25(3):1-11.
age and Irrigation Mechanical Engineering 2021 39(7) : 16 Al-GAHTANI A S. Effect of curing methods on the prop—
685 - 691. erties of plain and blended cement concretes J . Con—
10 struction & Building Materials 2009 24( 3) :308 -314.
J. 2017 45(11) : 1569 - 1581. 17 J.
QIAN Jueshi YU Jincheng SUN Huagiang et al. Forma— 2021 28(6):71 -72;74.
tion and function of ettringite J . Chinese Journal of Sili— SONG Jing. Energy saving and thermal insulation of foam
cate 2017 45( 11) : 1569 - 1581. concrete and other effects J . Anhui architecture 2021
11 - 28(6) .71 -72;74.



