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Influence of Desulphurization Sypsum ;
on Property of Large Volume Fly Ash ° -
and Slag Powder Dry-mixed Mortars ’

SUN Rendong, HE Baijing, ’

XIE Huidong, ZHANG Yunfei °
(Shandong huasen concrete Co. Ltd., Jinan 250101 ) 1

Abstract ;: Aiming at the large volume of fly ash and slag powder in P.0.42.5*
dry-mixed mortars making the early and later strength of pastes low, the 1
effect of desulfurization gypsum on the properties of dry-mixed mortars 7. 595
was researched. XRD, SEM and pore structure analysis were used to ’ ’
discuss the mechanism. The results show that adding mass fraction 6% to ’
8% of desulfurization gypsum into the dry-mixed mortars with large s
volume of fly ash and slag powder large volume of fly ash and slag 4, H,
powder, no adverse effects on workability of the mortars, the compressive P,
strength and tensile bond strength of pastes increase, the shrinkage reduces

more than 10% and the anti-carbonation capacity improves. The

desulfurization gypsum plays a dual role to stimulate the sulfate and 2

alkaline of fly ash and slag powder and promote the hydration of cement.

The hydration products of cementitious materials improve the internal 2.1

structure of the mortar pastes and greatly reduce the pores in the pastes.
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1
Tab.1 Performance indexes of cement
i N ( ) 75 Vo /MPa /MPa
gecm” m (]
° 3d 284 3d  284d
3.2 2.2 3 h 10 min 4 h 30 min 21.7 49.6 6.5 8.9
2
Tab.2 Performance indexes of fly ash
(45 pm )% 1% 1% ( )/mm
<25 <5.0 <1.0 <5.0 <1.05
16.8 1.8 0.2 1.2 1.01
3 ; ( ),24 h
Tab.3 Physical index of slag powder
b b
/pm
kg J(kgen) m ’ 3d
dy ds  dso dss dy .1)X (XRD) (SEM)
421 2 890 1.228 3.070 8.670 18.000 26.780
o b
4 N
Tab.4 Chemical contents and fineness of desulfurization gypsum
1%
(45 pm W%
Si0, CaO AlLO; Fe,0, MgO S0, CaS0,4-2H,0
7.44 29.96 0.54 0.71 0.05 41.38 18.72 91.26 0.18 2.0
SEM : 5
XRD 2 ) N , Tab.5 Experimental scheme
/(kg-m™)
( %)
’ 1 90 126 84 1350 0 15
° 2 90 119 79 1350 12(4) 15
2.2 390 115 77 1350 18(6) 15
4 90 112 74 1350 24(8) 15
1:4.5, ( 5 90 108 72 1350 30(10) 15
6:4) 70%, 3
90~100 mm, o p ,
5%, S 3.1
0.4% .6% .8% .10%,
o 60
—_ — , - —
’ o ( N )
5 . 70%, ,
6
Tab.6 Experimental results of workability and strength of mortar pastes
/ / /MPa( /%) 14 d / 28 d 1%
/kg mm % /min 7d 28 d MPa( 1%) ( /%)
1 252 93 94.0 240 72( ) 1200 ) 021( ) 0.142( )
2 248 90 93.7 245 9.1(1264)  14.0(116.7) 0.22(104.8) 0.125(12.0)
3 253 98 93.0 235 95(131.9)  16.5(137.5) 0.24(114.3) 0.119(16.2)
4 246 90 927 225 84(116.7)  15.5(129.2) 0.23(109.5) 0.115(19.0)
5 248 92 90.7 220 82(113.9)  13.7(114.2) 0.22(104.8) 0.124(12.7)
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Fig.1 XRD patterns of hydrated pastes in cement—fly ash—slag
compendious system with and without desulfurization gypsum
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Tab.7 Pore size distribution and tolal pore rate of motar in
cement- fly ash—slag compendions system with and without

desulfurizatin gypsum

1%
/% <20 nm 20~50 nm 50~100 nm >100 nm

1%

0 243 3.93 7.08 5.90 19.34
6 7.74 3.78 1.74 1.27 14.52
28 d s ,
(b) 4 15 5 7 ¥ , ,
H2 EmMREBSEN MNBMAER S RBRBE T AR-
BRR-TEREARBEFER kLAY AREERR ’
Fig.2 SEM images of hydrated pastes in cement—fly ash—slag °
compendious system with and without desulfurization gypsum 4
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