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Table 1 The main composition of the residue after extracting Li, CO; from salt lakes
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Table 2 The main composition of the mineral admixture %
HFHR Si0, ALO,  Fe,0, Ca0 MgO S0, Na, O K,0 LL
BAk
IR 52.37 3213 4.12 2.16 0.47 0.33 0.25 0.61 1.30
i 33.48  12.31 1.4 36.35  10.59  0.66 1.27 0. 56 0.36
REIR 92. 00 1.0 2.0 0.5 L5 0.5 0.5 1.2 0.8
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Fig. 1 XRD spectrum of the residue after extracting Li, CO,

from salt lakes
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Fig.2 The compressive strength of MKPC with
different M/K ratios at different curing ages
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Fig. 3 The influence of different M/K mass ratios on phases
composition of MKPC at 28 d curing time
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Fig. 4 SEM images of MKPC pastes with different M/K ratios at 28 d curing time
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Table 3 The phase composition(% ) of MKPC with different M/K ratios at 28d curing time
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Fig. 5 The effect of the mineral admixture on

setting time of MKPC
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Fig. 6 Effects of mineral admixture contents on compressive strength of MKPC
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3 45 B

1)M/K %F MKPC 7t 1 3% B 5% ) g 3%, fe A
M/K J 4 ~6, M/K 3y 5 i, MKPC 7£4- 1 9 194t
FR5H P Y40 ,28 d HURSIRFE ik 98 MPa,

2)BhE Y48 A BB MKPC {47 T 53
VI BN ORI I (1445 8 4 i) R K e i
9 20% ,10% F1 20% 5,28 d 47 J5 58 2 7] )43 5]
iK% 45.9 MPa 33. 3 MPa #136. 7 MPa, |fij H %45
i ] 8 52 20min, A B PR EIEE I EK ,

3)TEANE JE Mg, B, Og IS T , B Inw ¥
B IELE MKPC #E25 i [R] R AR I %

SE Lk

[1] Kouassi M,Michailesco P,Lacoste-Armynot A et al. Antibacte-

rial effects of a hydraulic calcium phosphate cement for dental

(2]

(3]

(4]

(5]

(6]

(7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

applications[ J]. Endod. 2003,29(2) :100 - 103.

Wu F,Wei J,Guo H,et al. Self-setting bioactive calcium mag-
nesium phosphate cement with high strength and degradability
for bone regeneration[ J]. Acta Biomater. 2008 ,4 (6) ;1873 —
1884.

Ribeiro D V,Morelli M R. Influence of the addition of grinding
dust to a magnesium phosphate cement matrix[ J]. Construction
and Building Materials,2009,23(9) :3094 -3102.

Walling S A, Provis J L. Magnesia-based cements:a journey of
150 years,and cements for the future[ J]. Chemical Reviews,
2016,116(7) :4170 —4204 ;4170 —4204.

Liu Z,Qian G,Zhou J,et al. Improvement of ground granulated
blast furnace slag on stabilization/solidification of simulated
mercury-doped wastes in chemically bonded phosphate ceramics
[J]. Journal of Hazardous Materials, 2008, 157 (1) : 146 —
153.

Soudée E,Péra J. Influence of Magnesia Surface on the Setting
Time of Magnesia-Phosphate Cement [ J ]. Cement Concrete
Res,2002(32) ;153 —157.

FOT B AR T BERREE K U8 T IR Bk R
[T]. REMREL MR ,2017,11(4) ,1245 - 1253,

Pan Z, He L, Qiu L, et al. Mechanical properties and micro-
structure of a graphene oxide-cement composite [ J]. Cement
and Concrete Composites,2015,58(2) ;140 - 147.

Yang Q B. Durability and application of magnesium phosphate
material for rapid repair of pavements[ J]. Advanced Materials
Research,2014 ,85(7) :81 - 89.

Li J S,Zhang W B, Cao Y. Laboratory evaluation of magnesium
phosphate cement paste and mortar for rapid repair of cement
concrete pavement [ J ]. Construction and Building Materials,
2014,10(58) .122 - 128.

Wu F,Wei J,Guo H, et al. Self-Setting Bioactive Calcium-Mag-
nesium Phosphate Cement with High Strength and Degradability
for BoneRegeneration[ J ]. Acta Biomater. ,2008,4 (1) :873 -
884

Wenhai Chen, Chengyou Wu, Hongfa, et al. Effect of calcined
MgO-rich byproduct from the extraction of Li2CO3 on the per-
formance of magnesium phosphate cement [ J]. Journal of ad-
vanced concrete technology ,2017(15) :749 -759.

Wagh A S, Jeong S Y, Singh D. High strength phosphate cement
using industrial byproduct ashes[ A]. American Society of Civil
Engineers, 1997 ;533 - 542.

Ding Z,Li Z. High-early-strength magnesium phosphate cement
with fly ash[ J]. ACI Materials Journal. 2005,102(6) :375 -
381.

e, BLE I R R E W IR [J]. fb2= 9t e, 2009
(11):2349 -2357.

Qiao F,Li Z,Calorimetric study of magnesium potassium phos-
phate cement[ J ]. Materials and Structure,2012 (45) .447 —
456.



88 LB 5Y 5530 %

Effects of Molar Ratios and Mineral Admixture on Magnesium Potassium
Phosphate Cement Prepared by the Product of MgO
After Producing Li,CO, From Salt Lakes

CHEN Wen-hai' ,WU Cheng-you™*
(1. China Construction Industrial & Energy Engineering Group CO. LTD, Jinan 250000, China ;
2. School of Civil Engineering ,Qinghai University , Xining ,810016 , China ;3. Qinghai Provincial Key
Laboratory of Building Energy-saving Materials and Engineering Safety , Xining ,810016 , China)

Abstract ; Potassium magnesium phosphate cement was prepared by using byproduct after producing Li, CO,
from salt lakes and mineral admixture such as fly ash, silica fume and slag and potassium dihydrogen
phosphate. Here , effects of molar ratios and mineral admixture on the properties of MKPC ,such as compressive
strength , setting time and hydration-heat release rate have been studied. X-ray diffraction and scanning electron
microscopy were used to examine the hydration products of MKPC. The results showed that M/K had a signifi-
cant effect on the compressive strength of MKPC ,and the optimum M/K is 4 ~6. When M/K was 5 ,the com-
pressive strength of MKPC at each curing time was higher,and the compressive strength at 28d was as high as
98 MPa. The compressive strength of MKPC pastes were decreased by the addition of mineral admixture and
when the content of fly ash,silica fume and slag was 20 % ,10 % and 20 % of cement,the 28-day compressive
strength can reach 45.9 MPa,33.3 MPa and 36. 7 MPa,respectively. And the setting time were more than 20
minutes , which met the rapid-repair requirements. Without considering the effect of Mg, B, O, adding mineral
admixtures can delay the setting time and reduce the heat-release rate of MKPC.

Key words: Magnesium phosphate cement; Byproduct after producing Li, CO, from salt lakes; Mineral admix-

ture



