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Table 2  Proportioning of composite materials and
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Lo/ MPa TR &/ MPa

T e

T (R (grem™) 74 284 7d 284
Gl 8:0:2 .39 0.6 075 63 11.69
G2 7.5:0.5:2 1.42 11 3.44 10.25 14.18
c3 7:1:2 1.4 2.7 4.6 1497 15.2
G4 6.5:1.52 .38 2,15 3.4 14.19 13.11
s 6:2:2 .39 2.05 2.5 12.68 10.72
G6  5.5:2.5:2 .38 195 2.25 11.91 9.22
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Fig.1 Change of setting time of composite material
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Fig.2 Strength change and mass loss rate after freeze-thaw cycle
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Fig.3 XRD spectrum of composite after curing for 7 days and 28 days
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Table 4 Mass variation of G1 ~ G6 after curing

for 28 d in different temperature ranges

Btk / %
i
40 ~200 C 200 ~500 C 600 ~850 C
Gl 4.34 3.44 7.96
G2 5.47 3.86 8.99
G3 5. 66 4.22 9. 96
G4 6.72 5.28 9.44
G5 4.72 5.18 9.32
G6 4.9 6.37 9.49

2.8 ICP-OES #:ill

XFEEE AR & G3 RS IC HL AL 2 A A )
HEATIR A5 B ICP - OES % H i kA7 A
5 M2 HhF oK 5 4 J@ oo 2 FRAE 17 X b, 45 3 4an
5 PR, BRERW, A MR AR e B E 4R
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TR A B AR, o g A L TR
() SR AR BT AR U8 43 B BE IR T 100% |, 100%
69% , X FHGIE L LU 19 52 A A REGT 25 U T i) 5
YA R AR e SO

x5 HEAMEHESRE DG
Table 5 Composite heavy metal leaching test results
mg/L
M2EH T K . G3 T He 4 Bl
b HEcbR PRI AR
ki) <0.01 0. 004 0.004 3
i <lI 0.01 —
B <1 0.01 0.097 7
B <0. 0002 0.001 —
kil <l 0.11 0.0715
B <0.05 0.02 0.0116
i <0.05 0.01 —
i <0.05 0.7 0.000 6
it <0.05 0.34 —
H <0.1 0.12 —
B — 0.01 —
B — 0.45 0. 1407
fif <0.1 0.000 1 —
% — 0.41 0.1858
3 451p

AR ORI 2R e A4 B B IRl I i 45 52 G AR
W A LIRSS,

1) B I03E 2 i B4 8 T LU R R A AR
PERE, Mk A HBE N ABEN 10% BF,7 d JUER
JEH 14. 97 MPa, L9 E N 2.7 MPa,28 d i 5k
JE4 15. 2 MPa, HU4T R B2y 4. 6 MPa, ¥ il i
109 W) 23 X4 B8 7 A= 170 T 52 W), BT Hs 9 3 25 240 T
TR

2) XRD . SEM FTIR 1 TG %4 I 45 3 2 0 |
WA B B AN 10% B ] LA 8508 78 5 4 4 R
TN EREE Y, 1 5 A A RHE BE A S T T A
BB a2 238 6 M NS B, L
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Effect of phosphogypsum addition on properties of red mud-phosphogypsum composites
ZHANG Jiangang'?* , HUANG Zhiwei®, SU Xiangdong'?, CHEN Ye*, LI Haijia®, LI Wei®
(1. Guizhou Institute of Technology, Guiyang 550031, China;

2. Guizhou Key Laboratory of Light Metal Material Preparation Technology, Guiyang 550031, China;

3. School of Chemisiry and Chemical Engineering, Guizhou University, Guiyang 550025, China;
4. Guizhou Zhenghe Tianzhu Technology Co. , Ltd. , Guiyang 551400, China)

Abstract; In order to promote the resource utilization of red mud and phosphogypsum industrial solid wastes, the

paper uses red mud, phosphogypsum and cementing materials (including cement, steel slag and ore slag) as raw
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materials to prepare composite mortar. The effect of the amount of phosphogypsum added on the phenochemical
properties of the composite material was investigated. The tests showed that when the red mud dosage was 70wt% |,
phosphogypsum dosage was 10wt% , the 7 d and 28 d compression strength of the composite were 14. 97 MPa and
15. 2 MPa, respectively. By the characterization and analysis of the mineral structure and micromorphology of the
composite materials by XRD, SEM-EDS, TG and FTIR, it showed that the addition of an appropriate amount of
phosphogypsum could effectively fill the internal structure of the composite material and improve the mechanical
properties; the addition of excessive phosphogypsum could cause formation of a large amount of ettringite, thus
increasing the internal aperture of the composite, at the same time, the large enrichment of components( P and F)
in phosphogypsum will reduce the mechanical properties of composite materials; the composite material could fix
sodium element in the red mud through properly proportioning. The leaching test of composite materials by 1CP-
OES showed that the concentration of heavy metal elements in the composite leaching liquid met the III groundwater
discharge standard and could be used for engineering applications.

Key words: red mud; composite; leaching; phosphogypsum; ettringite; cementing material; sodium fixation
compression strength; concentration of heavy metal elements
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