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K-Struvite Reinforced Magnesium Phosphate Cement for Solidification of Pb**

PANG Bo, LIU Runqging
(School of Materials Science and Engineering, Shenyang Ligong University, Shenyang 110159, China)

Abstract: Magnesium phosphate cement (MPC) can be used to solidify heavy metal ions in hazardous waste, and the introduction of
heavy metal ions can significantly reduce the long-term mechanical properties of the solidified body. A method for strengthening
MPC solidification of Pb*" by adding K-struvite was proposed to solve the problem of the mechanical property loss in the later stage
of MPC solidification and ensure that the toxicity leaching meets the requirements. The results show that the leaching concentrations
of K-struvite enhanced the MPC solidification of Pb** at 28 d and 180 d are 0.63 mg/L and 1.91 mg/L, the compressive strength at
180 d is similar to that of MPC uncured Pb*" (without K-struvite), thus improving the mechanical properties of MPC and meeting the
toxicity leaching requirements. The strengthening/solidification effect of K-struvite is mainly due to the improvement of the
compactness and adsorption of the solidified body, improving the long-term solidification effect on Pb*".
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Fig. 1 Curing effect of MPC on solidified Pb®" with K-struvite
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Fig. 2 Hydration heat release rate and heat release of MPC
solidified Pb”* with K-struvite



ESIEFE 11 PE &% KRS ZEn Rl R LK VR [E 1k Pb* + 2989 -

2.3 FLEMSHR

Kl 3 fIER 2 7327 28 d [ W03, WO3K10
AT WO3K10Pb [ FLARF 3 A it 2k . AN A FLA2 X [A]
I FLARFR o3 AT M 28 L R FLEE M vEgifE . A 3a
AT LAE HY, 74P 54 3 28 d IF, WO3K10Pb £ WO03K 10
(R FLIAFRIEIN T 24.8%. fEAFEFLAE X [E] I FLIA
o> A 77T, WO3KI10Pb 1] i £ 43 A7 U A8 A0 X6
WO3K10 i 2% 3). thsh, WO03K10Pb [ 28 d £L
B AL WO3K10 $2& 7 15.9% . Al LL&R B,
WO3K10Pb FIFLEEEIE N, I HASOW 4502 15 B
¥, BEEE B, {HE WO3K10Pb i 28 d FLER R 5k
16 P> (¥ MPC FLER R ML, W] K B3
(5] N3 RE AL P 1 28 d FLBR R B, 45T %
SE, X K S IEA 5] N4 MPC 64
PR i B 38 I 5 A
2.4 ISR

WO3K10 =924k W1 225 SCHk[22], WO3K10Pb
TEAS[RIRE B XRD YAHAZ AL W1 4 s B T MPC
(B = Ak, #E KS3'(4 h) A I Pb(OH),, 7E
KS5'(1 d) =i L Pbs(POy),, EE R W T K RS
R SRR T RIS, SR Pb(OH),
2% . Pby(PO4)r~ Pb(OH), Al K B 3477 28 d [
IKAL 7 ) R AR F] . 3PbT 2P0, —Pbs(POy),,

0l e | 1 |
10 000 1 000 100 10 1

Pore size/nm

(a) Total pore volume distribution

Pb>*+20H —Pb(OH),. WO03K10Pb H' K % 1 3¢,
(AT S I 0 55 4 00, IEB] P I AN S BT
()45 & BT B . WO3K10Pb 7E AN [A] % B TG/DTG
Mt 5 Fras, WO3K10Pb 78 7N [ i 1T i 11 [
AR SR8 KT WO3K10 fI =ik, RHA K
B 5 FEA ) MPC I & /KA % . 20~200 C
T B IX 8] ) DTG/DSC HiZR7E K Sb st — Dok
f£ 58, 71 ‘CHI 105 ‘Co3al*%tR MgHPO, 7H,0-

Mg, KH(PO,), 15H,0 Hl MgKPO, 6H,O ] #4) iR
I, 5 XRD 7 #réh R —5.

6 & WO3K10Pb i i [A] i FE (R 7K A = e AL 7w
=K, HErEYaRE MgHPO,-3H,0. MgHPO,-7H,0
Al Mg, KH(PO,), 15H,0, &K= EE N
MgKPO,-6H,0 Fl Mg(OH),. K B34 5584k MPC
Xt Po LA A FE A e A R AL T L T P 45,
A Pb3(PO4), Al Pb(OH),, Pbs(POy), HIVAEMRSE
(Kyp=8x10"")HI Pb(OH), 17 il fE (Kyp=1.2x10"")
T KBS 380 (I I (Kp=2.4x 10", K L 19
FO MY T LM P AAE K-O Bk, Mg-O J\[f
o Hep, s EEEE S P-o Pk
it i K B S 30 5 R A7 AE 7 FRL AR AT 5]
e, Xt Po* AR R AOM AR T 2Lk, A
K B9 %45, 15 MPC BT N sz, w4

L " " " In " " R | 1 L L 1
10 000 1 000 100 10 1
Pore size/nm

(b) Pore volume distribution in different pore size intervals

K3 # KB EIA M MPC (W03K10-28 d. W03K10Pb-28 d) L4544
Fig. 3 Pore structure of MPC with K-struvite (W03-28 d, W03K10-28 d, WO3K10Pb-28 d)
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Table 2 Pore structure information of MPC with K-struvite

Sample No. Total mercury intake/(mL-g ") Total porosity/(m*-g™") Median volume aperture/nm Average aperture/nm Porosity/%
W03-28d 0.156 4 1.609 2099.8 373 23.76
WO03K10-28d 0.1409 1.236 1 998.6 34.6 19.06
WO03K10Pb-28d 0.160 1 1.597 2210.6 40.1 22.10
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