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Mechanical Property and Polymerization Mechanism of Red Mud

Geopolymer Cement
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Abstract: Activated red mud and slag were used as the main raw material to prepare red mud geopolymer cement
(RMPC). The effects of slag dosage, activator (sodium silicate) modulus and its dosage on mechanical
properties and polymerization mechanism of RMPC were studied. The results show that slag can significantly
improve the mechanical properties of RMPC mortar. When the dosage of slag is 40% , the compressive strength
of RMPC mortar is on the highest. When the modulus of sodium silicate is 1.5 or 1.2, the compressive strength
and flexural strength of RMPC mortar are on the best. When the modulus of sodium silicate is 1.5, the
compressive strength of RMPC mortar increases with the increase of the dosage of sodium silicate, and the
flexural strength is on the highest when the dosage of sodium silicate is 20%. The active silicon and aluminum
components in red mud and slag participate in the geological polymerization reaction and hydration hardening
process under the action of sodium silicate , and form the geopolymer structure with the framework of zeolite
geopolymer and C-( A )-S-H gel.
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Table 1 Chemical compositions of red mud and slag

w/%

Material  ALO, Fe,0, SiO, Na,0 CaO MgO K0

RM 25.03  9.18 22.10 7.27 15.77
S 19.10  0.59  32.00 0.20 34.70

2.14 2.59
1.78 3.26

1.2 RBA*E
1.2.1 FREATE
M8 GB/T 1596—2017¢ H T-/K I8 Fn ik &t 1

1) SCrp i B A 24 20, A5 1 A5 2 S o

{18 R3S ) ) 5 7 T %) 396 G B, AR 3% Ak iR U ) 9
FEHOH 0.68. 44 JR Y TE 700 ‘C 4852 3 h, B HI 5 K
T iR B BR EEALATE 15 min, 3 0.15 mm )7 FL I 3R 1515
ot , FL T e B 5 2 0.85.
1.2.2  RMPC B3l £ 7 i

K B 58 19 ) BA KU 2.85, 48 A NaOH i % &
P %0(0.9.1.2.1.5.1.8.2.1) ; KK IEF B it wes 70
Bk 0% .5% .10% .15% .20% .25% . RMPC B i &
Fo L3R 2, R wiew vws 73 5 N AR08 B Ry B E R
P GB/T17671—1999C /K Ve e b i B A5 56 J7 425 ) , X
RMPC #0328 A7 0 48 B2 | 35 47 R e I 4k
5 Ak R U B IR K PR B A T RIE D S TAE
PRI R 35 52 B L K L (/e ) P78 R 0.6, AT
PEH AR e L IR WK e # e fe , LA P 1 42561
Eh KU R e EE AR, Fl 25 my/me 0.6 By X5 IR 2H 3k
P, TR BT 4 5 31.6.7.3 MPa.
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Table 2 Mix proportions of red mud geopolymers

SS
W/ % wy/ %

Modulus wes/ Y6

100 0 1.5 20

90 10 1.5 20

80 20 1.5 20

70 30 1.5 20

60 40 1.5 20

50 50 1.5 20

60 40 0.9-2.1 20
60 40 1.5 0-25

1.3 W

X M H A H 2% JSM-6700F % SEM #il
PANalytical X'Pert PRO MPD %! XRD 43 # 7K 1k 7=
Y O SR 0 21 A . IR S RMPC i
B 34 2 03 2], R A V2 v 2 1 K Ak | IR AR
5 mm 7 A7 U A7 J5 AR HT T SEM It 5 o A
JE I 2 75 pm J5 FLIH S, BT 60 "CELAS T AE P4
T2 fEE, T XRD 47

2 ER5HM

2.1 HEBEBEXRMPCRYE ¥ MEEENENG
B E X RMPC /MR S 2AERe 22 mm ULIE 1.
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Fig.1 Effects of ws on mechanical properties of RMPC mortars
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Fig. 2 Effects of sodium silicate modulus on mechanical properties of RMPC mortars
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Fig.3 Effects of we on mechanical properties of RMPC mortars
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Fig.4 SEM images of RMPC pastes at different ages
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