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Fig.2 Components and functions of alkali activated binders
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Fig.3 Component screening diagram of alkali activated binders
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Table 1 Chemical composition of components in CGF+P series binder and cement %
R Ca0 | ALO, | Si0, | MgO | Fe,0, | Na0 | KO | SO, | P,
CCR 68.800 1.560 3.590 1.210 0.090 0.028 0.750
GGBS 41.170 | 13.610 | 29.470 | 8.040 0.425 0.676 0.354 4.900 | 0.030

FA 6.600 | 12.660 | 61.290 | 0.020 4.480 3.750 1.320 0.660 | 0.010
PG 33.730 1.620 | 13.150 | 0.263 0.742 0.151 0.310 | 47.230 | 1.820
P-042.5 64.100 4310 | 21.850 1.870 2.690 0.290 2.340

R2 CGF+P 7 7 st A0 e & vb 3ot
Table 2 The component distribution ratio of CGF+P series

binder
5 | BOEERER AR UL

CCR | GGBS | FA | PG
® CGF460 40 60 0 0
@ CGF451 40 50 10 0
@ CGF442 40 40 20 | 0
@ CGF550 50 50 0 0
® CGF541 50 40 10| 0
© CGF532 50 30 20 0
@ CGF640 60 40 0 0
® CGF631 60 30 10 0
©@ CGF622 60 20 20 | 0
© CGF730 70 30 0 0
@ CGF721 70 20 10| o
®@ CGF712 70 10 20 0
(&} CGF442P10 36 36 18 | 10
@ CGF541P10 45 36 9 | 10
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Fig. 9 Setting time contours of CGF binders paste
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Fig. 10 Unconfined compressive strength contours of CGF
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Fig. 11 Comparison results of XRD patterns between CGF

binders paste, CGFP binders paste, and cement paste
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Fig. 12 FTIR spectra of CGF442 binder paste, CGF442P10

binder paste, and cement paste
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Fig. 13 SEM-EDX images of CGF+P series binder paste
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Fig. 14 Reaction process and microstructure development of CGF+P series binder
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A design method of alkali-activated binder based on all-solid-waste

WU Yalei"?, YANG Junjie'

(1 The Key Laboratory of Marine Environment and Ecology of Ministry of Education, Ocean University of China, Qingdao
266100, China; 2 College of Environment Science and Engineering, Ocean University of China, Qingdao 266100, China)

Abstract: [Purposes] The design of cementitious materials utilizing solid waste to replace cement, which
reduces energy and resource consumption and environmental pollution, as well as realizes the resource
utilization of solid waste. Based on the reaction mechanism of alkali-activated binder and the action mechanism
of their raw material components, this paper proposes a design method of all-solid-waste-based alkali-activated
binders. [ Methods]The CGF+P series cementitious materials comprising calcium carbide slag (CCR), ground
granulated blast furnace slag (GGBS) , fly ash (FA), and phosphogypsum (PG) are designed, and the design
method is verified by using macro and micro tests of paste. [Findings] The alkali activator and pozzolanic
materials with highly activity have a significant effect on the setting time of paste, the higher its content, the
shorter the initial and final setting time; The strength of paste is governed by the relative content of alkali
activator and pozzolanic materials, the higher the content of pozzolanic materials with highly activity the higher
the early strength, and vice versa. [ Conclusions] The design method of all-solid-waste-based alkali-activated
binders includes component classification method, component screening method, and component distribution

ratio design method, which has a practical value.

Key words: alkali-activated binder; solid waste ; design method; paste; component distribution ratio; reaction

process
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