2021 5 ( ) May 2021
42 3 Journal of Zhengzhou University ( Engineering Science) Vol. 42 No.3

1 1671-6833(2021) 03-0099-06

( 451191)
WX N N
. ()
()
. X799. 3 DA doi: 10. 13705/j.1ssn.1671-6833. 2021.03. 017
4
0
( ) - o
Guo !
<C N
28 d 49 MPa
8.4 MPa 1
C-S-H » Boonserm L1
A13+
- ° 83.5%
’ 36.28%.
1 2020-05-20; :2020-07-10
(192102310463) ; ( 18A440007)
(1988—) E-

mail: lugianming134@ 126.com.



100 ( ) 2021
- 3d.28d o
o Panalytical
Ca,S0, *2H,0 Axios X
>93% . Pe142.5 o Rigaku Smartlab X
o (Cu 40 kV 30 mA)
1.2 20=T7~
105 °C 85° 10°/min., Netzsch
600 °C 1h STA449 F3
350 ~380 m’/kg 30~1 000 C 10 °C /min
o 105 C o 1~2 mg
380~400 m°/kg 250 mg KBr Thermo
o X X Scientific Nicolet 6700
2 \ IR 400~4 000 cm™ o
I. 1 o 1 S-3400N
Si0,+Ca0, ( 30 kV)
AlLLO;  Fe,0, ; 1( a) Si o
Ca.Fe
N o 18°~33° 2
2.1
1( b) Ca,S0,+2H,0 2 -
o 2
1.3 3d
2:3 3% 6% 9% 12% . ( ) 9%
15%( ) 14.3 MPa 346.9%
0.4 —
4 cmx4 cmX4 cm 0
(20£1) € 90% 28 d 3d
1
1—Fid ! 1— B
; 1 #KE 2T
)
i

5 15 25 35 45 55 65 75 85
20/(°)
(a) TSR K XRDIE E

1

5 15 25 35 45 55 65 75 85
20/(%)
(b) BB A B XRDIE B

XRD

Figure 1 XRD diagram of sludge ash and desulphurization gypsum

1

Table 1 Chemical composition of raw materials %

w( Si0,) w( Al,0;) w( CaO) w(Fe,0;) w(S0O,)

w( Mg0)  w(P,0;5) w(Na,0) w(K,0) )

15. 80 10. 49 14. 56 9.69 1.76
37.58

4.40 2.62 32.25 0.73

2.34 6.39 0. 47 1.40 36.28
1.33 — 0.12 0.27 19. 58
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Figure 4 XRD diagram of desulfurization gypsum
sample at different ages
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Effect of Desulphurization Gypsum on the Strength and Microstructure of the
Sludge Ash Cementitious System

LU Qianming WANG Xueqing FU Shaojun LI Yuyao

( School of Resources and Safety Engineering Henan University of Engineering Zhengzhou 451191 China)

Abstract: In order to realize the resource utilization of sewage sludge ash the effect of desulphurization gyp-
sum on the strength and hydration products of the sewage sludge ash cementitious system at different stages was
studied by means of paste strength measurement X-ray diffraction infrared spectroscopy thermogravimetric
analysis and scanning electron microscopy. The result showed that the hydration products of the sewage sludge
ash cementitious system were mainly ettringite portlandite and hydrated silicon aluminum ( iron) calcium gel.
Desulphurization gypsum promoted the early hydration of calcium silicate in the cementitious system generated
more hydration products and improved the degree of polymerization of the hydrated gel and strength of the
sample; at the later stage of hydration desulphurization gypsum accelerated the alkali-induced reaction of ce—
mentitious system promoting the formation of more gel phase. The microstructure of the cementing system was
mainly composed of granular products with low development degree and there were many holes in the struc—
ture. After adding desulfurization gypsum a large number of platedike calcium hydroxide and short rod
ettringite crystals were produced interlacing and filling in the interlayer space of the gel which improved the
compactness of microstructures and macroscopic strength.
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