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Research Progress on Magnesium Phosphate Cement

QIN Jihui, QIAN Jueshi, SONG Qing, REN Wenxiao, JIA Xingwen
(College of Materials Science and Engineering, Chongqing University, Chongqing 400045, China)

Abstract: Magnesium phosphate cement (MPC) is a kind of cementitious material, which involves both acid-base and hydration
reactions between MgO and phosphoric acid or water-soluble acid phosphates. It has some application prospects in various fields
due to its properties of both cement and ceramic. This paper analyzed the major advances in MPC for last two decades, including
the preparation technologies, hydration and hardening mechanism, and material performance of MPC. The application of MPC for
structure repair and strengthening, protective coatings, hazardous and radioactive waste immobilization, and dental and prosthetic

cements was represented. In addition, some problems and applications of MPC were also discussed.

Keywords: magnesium phosphate cement; preparation; hydration reaction; struvite; special performance; application

R B /K JE(MPCO) AL % — R A AR R, —
B LRI O . OB JFEEE |, MPC 2 8 i B 1 20
FEMNBEMO)E HyPO, BRI PERR R £ &k A4
27 s AR s DA HE VA PR IR () 2 IR A5 HH
—RIREA KL RIRE AR LT A% Ge /K e i 77 B 4
R, GFECUREDERIAE . IKEBEE RiFn 28
PESE, MPC S BN 2 —FKTE . H X T1%
K, MPC B A USRI 7K A R A 5 1 5 S P B 4
B L HOUFRIE L 45 A R B

1939 4, Prosen H(#5 | 3T MgO 5 H3PO4 %
7 i) 4% 5F Bk £ i ARG R, X R

ek H39: 2021-10-10, BT H: 2021-11-08,
HEWH: ExARRIE4(52072049, 51461135003).
BE. BAKEA991—), B, M, BIEGIRA.
WG (92—, B, W+, #Hi%,

% MPC IR SCRIRIE . B - IR 7238 28R
FA R BE ] HyPOy BRAN AR #h 5 MgO TR &l
%% MPC, {HTEE =4 R B B L SN T R 2%
FEAMELAFE ], AR T MPC #E S5 MH. H,
MgO-NH4H,PO, 1& Z(MAPC) s AN 818 . 724
W, 7EREE0 10 FEERE T HEZMRE.
1976 4F, Stierli PR IE & B LA WIREA AE
2% MPC fI M, GRS HRKIEKE 1h, N
MPC MBI AR T Al gE. ME, —sespgd)
X MPC WA 4L RV 45 W JE TR 7T, 4012 [
R RNHLEE, BFFIETEE MPC R&VF 2 AER

Received date: 2021-10-10. Revised date: 2021-11-08.

First author: QIN Jihui (1991-), male, Ph.D., Assistant Researcher.
E-mail: ginjihui@cqu.edu.cn

Correspondent author: QIAN Jueshi (1962-), male, Ph.D., Professor.
E-mail: gianjueshi@163.com



25055 6 1

RN . BRRREDKIB I R S5 N A + 1593 -

IKPE(PCO)HMELLLLIN I MERE, A pRstbems, H 58 EF
(SR R EAN Y & T = I S ey ] 7] b= N =
5 RT T I T 4 1) RS A8 T AR A2 s e
20 e 90 AR, £ Argonne [E KK = Wagh
AT 444 HY MgO-KH,PO, 4 & (MKPC), MPC
PRREINES o 1T 645 B i JSURME H E A 5515
MPC T4 51 K & AR 7T i el 1,

B & BF AN AR, MPC HYIR T T
2. B, MR AL LT R AR 1S N R
B, AR A FEZER AR ) MgO!> PRI 2
N 7 = R =V Ibnlb 1NNk 20 & B |
Hl g MR RE T RAE /) MPC. 383X K AAT A Sk Ak,
PSR, SRR AR AR e R Oy T i e,
MPC S HLER S B . PEREIE I ERE . 7ETERE
WgE b, W — 7 A W2 48 AR MPC [14F
FRYERED 242, 5 — 5 T BT A R B MPC J:uk
VERE BRI AL, JFREAT T73E Mok kR0, Ak, ok
B % (1) 98 MPC N PRI 70 A Tk Ak 223 IE 7E AR
W IT 2 . MPC 1895 AR R IR T 4 @ 5 1k A > 1)
AR LA P s A 7 2, rRn R ES
B HE MR L R P AR 22T ghry R R el 24
MY ERREEN 2% )50, MPC BARTEIL 20 a
AR 7V 2 Q8 ke , (B AER 70 A0 S A A A7 T Il
FHig 2k

A TAE MG HA . AR FE A R R
LEEHHAE MPC [EFF e, &R
HRRECLEiE . BRI A okl i AL 1 g

e MPC TEAS RS B F s O, B Je R0 A R
2 MPC R KA FFR N T ]

1 BRERER KR B ] & B

1.1 #RER Sy

MgO £ MPC KB 4, 325 88 (£
FE MgCOs)EIEZK 1 F2 L) Mg(OH), £ & ik
B M, MgO i 2 vk s HL R 7538 T il % MPC
(1 f R . $R EBRE LS AR A BRI MgO ¥
P, JEH R E AN T 1500 CHF, MgO ikl
JRUSF RO 0% B B 38 K, B 3 8 s K
EBEAR Y Rk, 14 MPC 1) MgO % % H]
22 1 600 CH 2 5 sl BRI M be s Banb . itk
Gb, EEHAEII T K MO BRI, R
SR SE B P g PRl R R
H/E MgO FIBRPELL Sy o XU AL BE A &8 T

BT & A 1R 2 24 sl B A Sy, BETE IR
HE T (T 1400 C)ketil ARSI BRELA 5, A
FIHEZN MO JEURIERRR . (RRAS] % . MgO W& 1%
Sk R s b R AR VMG, &g LR
TR K (RGP /N 3 04 . M ARIIE MPC BAT i
B IR TR AR PR R 0, MgO 0k LU 2 T AR B %
HIE—E BN, 0 180~300 m*/kgh* ),

R Eh & MPC 058 —EEH Sy, MK
PEOLRRME IR BRI BERRAR 25 1 - I 7 AR kAL 7=
f 2 Bl NH,H,PO, MR, 4 (1 MAPC EAT
AT L /NI R = SRR . SR1T MAPC
BT FE P28 5 77 E NH;, BRI 7 HAE = 3
iR M . Wagh &SR HRIH KHPO, B4R
NH, £l MPC, A4 T NHy B, HiT
K SRR EAIR G H, (75 MKPC BI7KAL B
W5 Tl Fitk, MKPC 1E 32 B#sk 2 A\
B, fH K ERRASE /N A R E AR R AR
58 M 2 5 ) DT, A AR AR % T TH I R AEBUAR
MAPC. NaH,PO, Btk NH,. K 5 AK R
5 MgO J= AR B 32 AR T e T =4,
T A% 2 58 B AT L e 5 KT 1 Hy PO, B KoHPO,
AlH3(PO,), HyO S HANBERR H FONRREAE H . A
ZRIE R R, B Tl %% MPC. i3k, tAEHF
FUER 2 R IR 2 E A 0B ) A A TR REE AR
MPC, U1 NH4#A+KP3¥ NH+NalP?% 5 4

NTAERMOEEE MPC ERSsifh i fE, Z2ikd
SIANATERE . NasPs0yo 25 A g i, (HeE
FRE A8 T /R AR AT BRD 2 2 35K, H3BOs
Na,B;07-10H,0 /KBS B W& Z AT
MPC, FJ7EARIS &N S H A (1 Rt ik SR> 280,
Ubah, RIS 5 H ARG IR & 7 K 0 A =k
7, BB AR RN ] S Rl Py e,

A% MPC EHE S4BT WEB AR, L
BEARAT R AR . T AN Yk KA ARk e
HVERE . BB (FA) BRI MM AR AR SRIE 2 A
BRSBTS, BN MPC & HK—2BE
R LIS 28] g RN RV (GBES)! ) AR
il MK, BRSPS, 4 A R e
KA SRR T MPC, &) MPC XA
[FRE 1B A R ARG e s,

1.2 BL&te

MgO SR £ b ml(M/P, Bl a4, 2J0A
JEE IR b 1) ZKIK E(W/C) & MPC il £ K 1 RE 11 I
THERE 2 MRS BT A S, MPC LS



. 1594 - CREFR Eh22 4D

J Chin Ceram Soc, 2022, 50(6): 1592-1606

2022 4

HOTAERORVE B AR (B 1o (EASJEEE L A1k
VEREANZGAVESE 2 75 18, M/P LIl H IZ KT 1,

WICZ0:58
‘ 0.0
1.0 MgO

0.0 02 0.4 0.6 0.8
Mass fraction

(a) 73 points in MgO-NH4H,PO,~H,0 diagram

Bl MgO AHXBEMREL BE L& . Hob, Bl i
WA, W/C E—MAE 0.1~0.6 Z [A]IEH

0.0
1.0 MgO

HOpo 02 04 06 08
Mass fraction

(b) 119 points in MgO-KH,PO,—H,0 diagram

@ 1 Yﬁkﬁﬁ)}ﬁ éiE MPC EE‘% ttﬁzﬁéﬂﬁj\ EP E@ﬁj\ﬁ[il1,14,16,20—21,23,26,29,39,4&54]

Fig. 1 Reported mix proportions of pure MPC in the ternary phase diagram
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MPC systems Minerals Formulations References
MgO-NH4H,PO,~H,0 Struvite NHsMgPO,4:6H,0 [5, 22, 62]
MgO-NH4H,PO,~H,0 Schertelite Mg(NH,4),H,(PO4),-4H,0 [5,72]
MgO-NH4H,PO,~H,0 Newberyite MgHPO,-3H,0 [72]
MgO-NH4H,PO,~H,0 Dittmarite MgNH4PO,4-H,0 [7,72]
MgO-NH4H,PO,~H,0O Hannayite Mg3(NH4),Ha(PO4)4-8H,O [11]
MgO-NH4H,PO,~H,0 Magnesium phosphate tetrahydrate Mg;3(PO4), 4H,0 [11]
MgO-NH4H,PO,~H,0 Amorphous phases [73]

MgO-KH,PO4~H,0 K-struvite KMgPO, 6H,O [21, 23, 53-54]
MgO-KH,PO4~H,O Newberyite MgHPO,-3H,0 [49, 71]
MgO-KH,PO,~H,0 Mg,KH(PO4),-15H,0 [49, 66]
MgO-KH,PO,~H,0 Phosphorrosslerite MgHPO,-7H,0O [49, 66]
MgO-KH,PO4~H,0 Cattiite Mg3(PO4), 22H,0 [66]
MgO-KH,PO4~H,O Brucite Mg(OH), [49]
MgO-KH,PO4~H,0O Amorphous phases [19-20, 30, 57, 70]
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PEF 10.5%F1 21%. FA 2585500 3 BAK SE MR E &
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fik, 38 E TR A R M/P LR T 5). AEIX R
LR, BT MPC 4k S BFEEAK, MPC SEFRE
ViR 2T PCPY, BEE M/P LLIIIE K, MPC
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AR EERMKEAN LI RN A TERESEW; MM
IKET RN, MPC BA R 1R e v, 4ksiy
KK B IE T 4507 %2, BiRb 15 B8 0 %
SRR B, HAN, B AR EEER A
Al MPC [ARFUARTE . i, 50 FA mIEzh
MPC KA FEARIR AR A F U 4E, LARAE R
PR RHIRBIAS I, MM s R R 1S 5290,
3.4 FhehtaEE

MPC F A& i, L 51 26 &5 14 e 2 15
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BERREEAKALRERE . B0 FA. SF &35 &RRIALAL
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WEMERT, WE2AK MPC FIPEIEAMA R A
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MEAN . 2018 4T M BRI KM IS N . 2019
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Ko TESCZBRM IS, AR BT &8 MgO kA
R IR 6 5 5e 4x U S ONE,  H MPC 2 fi /K e TRTRRUAF X6
kA SARFRE L SN RSP IMS 2 . BRI,
B D R EEUHESR VPN MPC i 7K

2) MPC 1R Rz E PEWTF 78 o f1 57 AR AR AR s PR 2
MPC §§ sz —, B 15 R A i 4 R4 )
TETIr 2 —VAR, MR T 4 s /. 4
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3) MAPC [f] NH; B jiitdz il - MPC = Z4 MAPC
1 MKPC 2 #ik %, MAPC £ E NI T4 5
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g, AT MPC B AR 6. A1, MPC
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