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Abstract: Three kinds of magnesium-based foamed concrete with dry density grade A0S were prepared by chemical foaming with magnesium
oxychloride cement, magnesium oxysulfide cement and magnesium phosphate cement as cementing materials respectively. By designing ortho-
gonal tests, the influences of water/cement ratio, magnesium cement component ratio, retarder content, fly ash content and polypropylene fiber
content on the compressive strength of three kinds of magnesia-based foamed concrete were determined, the action mechanisms of the important
influencing factors were compared and analyzed, and the functional relationships between the specific strength of magnesium-based foamed con-
crete and the component ratio parameters of magnesium-based foamed concrete were established. The results showed that the primary and second-
ary factors affecting the compressive strength of magnesium oxychloride foamed concrete were the ratio of magnesium cement components>wa-
ter/cement ratio>fly ash content>polypropylene fiber content>retarder content. The influence of various factors on compressive strength of mag-
nesium oxysulfide foam concrete was the same as that of magnesium oxychloride foam concrete.The relationship between the factors influencing

the compressive strength of magnesium phosphate foamed concrete was as follows: the ratio of magnesium cement components>retarder

Y is HEA:2020 — 10 - 07

SR :FR ARPLFE 4T H (51468049; 11162011); 52T ARFLA A4 T 3 H (2018MS05047) 5 N 52T RHE XI5 H (¢4
TR H )5 N2 R JFEE A BB H (107-841025) 5 N5 A AERHE DA S 3R (NTYT-17-A09)

EZB B Mt (1977—), B, #o#z, 4. BFFE 7 ) By GE A 525 Ik 2R 2% LAk, E-mail: 13947133205@163.com

P 4% R B E) 12021 — 10 — 18 17 : 23 : 00 [ £& B 3 41k < https://kns.cnki.net/kems/detail/51.1773.TB.20211018.0849.002.html

http://jsuese.ijournals.cn http://jsuese.scu.edu.cn


http://dx.doi.org/10.15961/j.jsuese.202000856
http://dx.doi.org/10.15961/j.jsuese.202000856
mailto:13947133205@163.com
http://jsuese.ijournals.cn
http://jsuese.scu.edu.cn

5 6 3]

oL, 2 BEHEIRIR BE LA LR 73

content>water/cement ratio>fly ash content>polypropylene fiber content. Different from magnesium oxychloride foam concrete and magnesium

oxysulfide foam concrete, the content of retarder had a higher degree of influence. The component ratio of magnesium cement was an important

index affecting the strength of magnesia-based foamed concrete. The compressive strength of magnesium oxychloride foamed concrete and mag-

nesium sulfide foamed concrete had the same change trend with the increase of the component ratio of magnesium cement, both of which first de-

creased and then increased, while magnesium phosphate foamed concrete showed the trend of first increased and then decreased with the increase

of the component ratio of magnesium cement. There was a power function relationship between the specific strength of three kinds of magnesium-

based foamed concrete and the component ratio of magnesium-based foamed concrete.

Key words: magnesia-based foamed concrete; mixture ratio; orthogonal test; compressive strength; specific strength
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Tab.1 Chemical composition of magnesium oxide pow—

der

D% MgO NaOH SiO, CaO Fe,0; ALO; HAth

JRESE% 9068 3.1 373 140 070 030 0.08

®2 MERUFER

Tab.2 Chemical composition of fly ash

W5 Si0, AlLO; Fe,03 CaO MgO SO; Na,0 K,0 Hi:

JRESHU% 56.71 33.90 1.50 3.44 1.20 1.00 1.10 1.02 0.13
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Tab.3 Performance indexes of polypropylene fiber
TR B KB/ PUSREE ERTE/  WRMCE/
(g~cm73) pm mm MPa GPa %
0.91 31 9 460 35 30

1.2 EXREIEIT

Sy H v U TR TR B A S PR TR A R R
58 & BRK B e BE K VR 44 e bL L SR EEFI 4B = K
PR 5 5 R R DS M 21 445 e E IR TR B iR
S S e R U2 R b ) P g R A g
AOSHIMOCHE IR IR %E + . MSCHIL IR TR 5t + 5 MPCHfL



74 TR SHOR

% 53 %

IR BE T /K IS b L BE K e 4 43 D LL L 22 e Rl 42 i
W WK 5 5 FUR DI M £F 445 1 S DH 38 X0 FL BT s
0B AT BIREYNETE 2 PNl S ) g G R U
L16(4)IEARHE, BAHIER N E 2 6] 58 HAEH],
AT ST 25 B 2R s e, BAR OE 22 i g IR 2R M K-
L aN4. 5. 6F 7R
F4 MOCHEKERLTLIC4) EXIRMEZ KE

Tab.4 Orthogonal test factors and levels of MOC foamed
concrete L16 (4°)
1 0.25 5 0 0 0
2 0.30 7 0.5 10 0.1
3 0.35 9 1.0 20 0.2
4 0.40 11 1.5 30 0.3

£5 MSCHEFREHLILI6(4)EXKBEE. KFE
Tab.5 Orthogonal test factors and levels of MSC foam

concrete L16(4°)

KR TOES0) Bin e Bis
1 0.40 14 0 0 0
2 0.45 16 0.5 10 0.1
3 0.50 18 1.0 20 0.2
4 0.55 20 1.5 30 0.3

*6 MPCHKAEBTLI6(4) EXREEE KE

Tab. 6 Orthogonal test factors and levels of MPC foamed

concrete L16(4°)
1 0.26 6 15 0 0
2 0.30 5 20 10 0.1
3 0.34 4 25 20 0.2
4 0.38 3 30 30 0.3
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Tab.7 Test results of three kinds of magnesium-based foamed concrete

g MOC TR EE 1 MSC KR EE MPC i %t +

M Fspem™) FUEBIEMPa S G TR (em™) FUEBAMPa FLIRH TR (em™) FUREREMPa L%
1 468.67 4.93 70.35 730.00 3.80 58.94 471.00 0.70 73.45
2 42433 3.30 73.33 574.67 3.76 66.49 732.67 1.83 59.90
3 520.00 297 68.46 472.33 1.20 71.03 661.67 1.97 63.05
4 417.00 2.07 73.69 457.67 1.57 74.23 539.33 1.37 71.57
5 422.00 3.77 73.44 428.67 1.80 74.46 726.67 1.03 58.40
6 476.67 2.73 69.23 499.67 1.63 71.27 641.33 0.87 64.15
7 436.00 2.30 73.42 448.67 1.87 73.34 642.67 1.67 65.56
8 536.33 3.77 65.04 429.00 227 75.14 555.33 1.43 70.02
9 407.00 2.50 74.77 398.33 2.03 78.16 728.67 0.90 61.00
10 434.67 3.27 73.85 455.33 2.10 73.27 691.67 1.03 63.20
11 434.67 243 73.03 431.00 1.30 74.44 636.33 1.47 66.13
12 542.33 2.83 67.13 525.00 1.80 69.34 584.67 1.17 68.46
13 433.33 3.03 73.61 429.00 2.07 74.28 796.67 1.07 57.26
14 434.50 2.70 72.30 477.67 1.59 72.07 657.33 1.20 63.80
15 425.00 1.67 74.95 415.67 0.84 76.69 677.00 1.17 62.66
16 503.33 2.00 68.26 447.00 1.87 72.94 591.33 0.77 67.30
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Tab.8 Range analysis of compressive strength results of

MOC foamed concrete

& 10 MPCHEARBLMEBESERREDT
Tab.10 Range analysis of compressive strength results of
MPC foamed concrete

© Kilha) MMEO) EEENIA BLK P4 o KIEH wMgO): EERAIC WU RS
m(MgCL)(B) #&(C) #®(D) BE(E) (A)  w(NHH,PO,)(B) #=(C) #&®(D) BE(E)
K, 332 3.56 3.23 3.19 3.41 K, 147 0.93 0.84 1.19 1.08
K, 3.4 3.00 2.89 3.13 2.53 K, 125 123 130 1.45 129
Ky 276 234 2.98 3.00 2.89 K, 114 1.57 138 1.20 127
K, 235 2.67 2.46 2.24 274 Ky 105 L19 1.40 1.08 1.27
R 097 1.22 0.77 0.95 0.88 R 042 0.65 0.55 0.37 0.21

&9 MSCHEFRBRLIERBELSRRENH
Tab.9 Differential analysis of the compressive strength of

MSC foamed concrete

K KEZEE  m(MgO): %}‘éjfiﬂJB ?}iﬁm EdRl ﬁ%f%é’ﬁ
(A)  mMgSO,)(B) #HB&E(C) $B=(D) BE(E)

K, 258 2.43 2.35 227 225

K, 1.89 227 2.05 2.35 2.38

K; 181 1.30 1.77 1.74 1.68

Ky 159 1.88 1.70 1.52 1.57

R 099 1.12 0.65 0.83 0.82
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Fig. 1 Influence of the molar ratios between MgO and
MgCl, on compressive strength

B2 MOCEFKRE LKL IHMA SR
Fig.2 Microstructure of MOC foam concrete hydration
products
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Fig. 3 Influence of molar ratios between MgO and MgSO,
on compressive strength

E 4 MSCIHEKRE LKL
Fig. 4 Microstructure of MSC foam concrete hydration
products
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Fig.5 Influence of mass ratios of MgO and NH,H,PO, on
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Tab. 11 Specific strength and porosity of three different magnesium-based foamed concrete

. MOC ik - MSC kI - MPC i L
S S TN (1T VoV NG NI I CE TN o SN N T
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3 9 5125.02 72.47 18 2936.39 73.88 4 2403.55 64.35
4 11 5297.78 68.53 20 4083.45 7291 3 2104.63 69.34
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