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Abstract : Artificial aggregates were prepared from phosphogypsum as raw material by using alkali excitation

technology. The effects of different ratios on the properties of artificial aggregates were studied. The results show

that when the water addition is 10% and sodium silicate addition (calculated as Na,O content) is 3%, molding

pressure is 63 MPa, curing time is 28 days, and cement content is 30% , the compressive strength of the artificial

aggregate reaches 25.16 MPa, water absorption rate reaches 15.21% , and bulk density reaches 1 156.4 kg/m’. The

hydration products such as ettringite in the aggregate enhance the strength of artificial aggregates.
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Table 1 Chemical composition(by mass) of phosphogypsum

Unit: %
S0, CaO S0, ALO, Fe0, PO, KO
41.39 40. 00 10. 54 1.98 1.81 1.42 1.35
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Fig. 1 Particle size distribution of phosphogypsum
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Fig. 2 Effect of water addition on compressive
strength of PG artificial aggregates

2.1.2 K BEESUS N 1 5 1)

[f 5 we=10% .P=15 MPa, B 5% 7K 3k 55 %% fin
Tt s X B A1 T N R R R B 1 R ), 5 5 R
3. H I 31T I, 2 2 we =<3 % (2% BRAM B B A A
ORI PR 8 5wy B IE A O, X i T e e
J2 300 AT A A N 1 R B R RN, A R
Z KA IRAS (C-A-S-H) BER =1, i & 4R T
WA TGS BRI PUE SR E" s 2 we=3% B B A
BN B R BT 58 R K B I KA (5.98 MPa) 5 4
wes=4 Y0 I, K 43 6 Y, AR R BRA T BB A
T E R PR R B L 25 L B AR K R fe K
DI INE R 3%

7

6,

ARt

4

Compressive strength/MPa

0 6

wss/%o
PR3 7R % T 0 W8 A6 B AR T 8 2 A 52
Fig. 3 Effect of sodium silicate addition on compressive
strength of PG artificial aggregates
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Fig.4 Effect of molding pressure on compressive

strength of PG artificial aggregates
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Fig. 5 Effect of cement content on compressive strength
of PG-cement artificial aggregates
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Fig. 6 Effect of cement content on water absorption of
PG-cement artificial aggregates
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Fig. 7 Effect of cement content on bulk density of
PG-cement artificial aggregates
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Fig. 8 XRD patterns of artificial aggregates
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Fig.9 SEM-EDS analysis of PG-cement artificial aggregates
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Fig. 10 FTIR spectra of PG-cement artificial aggregates
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Table 3 Mass concentration of heavy metal leaching from PG -cement artificial aggregates

Unit: mg/L
Specimen Cr Ni Cu Zn As Pb
PG 0.122 0.024 0.192 1.235 0.422 0.152
P100 0.042 0.006 0.012 0.127 0.032 0.014
PC70 0.003 0.001 0. 002 0.002 0.015 0.004
GB 5085. 3—2007 15 5 100 100 5 5

Wk T WA T R R 5 SR T R i ) o
NGB R B T AR 22 80M & B BE /Y

3 Hig

C1) ) FH W8 A 5 A e O Bk, >R FH 6l 4 51



380

#OR

Hoo#

i 214

(2) 3 32 BF 58 N3 R WP BE 5 TIOUL 245 44 1Y

ARERTE T BB AR RE AR T A A

HAE SR RAAETZ Y KREINE R 10% JKBEES
Wom i (P Na,O & & 31 ) 8 3% B8 R 1
63 MPa ., #3101 8 28 d K PR35 1l 30 % B, B A4
B =K Ve 2 Rk B 5 B A B 25.16 MPa, /K

15.21% , HEFH S B 4 1 156.4 kg/m’; 5 K iy

PHELA SRR AR s TN T R R

SE Wk

[1]

RENP F, LING T C, MO K H. Recent advances in artificial
aggregate production[J]. Journal of Cleaner Production, 2021,
291:125215.

JJANG Y, LING T C, SHI M. Strength enhancement of artificial
aggregate prepared with waste concrete powder and its impact on
concrete properties[ J]. Journal of Cleaner Production, 2020, 257:
120515.

i T, T IHRIR . 590 Ve REL kR BB T e DX B (] A
SRR, 2013, 16(2) :217-220.

SHANG Jianli, XING Linlin. Study on interfacial transition zone
of steel slag coarse aggregate concrete [J]. Journal of Building
Materials, 2013, 16(2):217-220.(in Chinese)

TUNCEL E Y, PEKMEZCI B Y. A sustainable cold bonded
lightweight PCM aggregate production: Its effects on concrete
properties[ J]. Construction and Building Materials, 2018, 181:
199-216.

R, skt T, BEEE, S5 BRI AE A R R BE L T i
1 BLAR 2R [T]. kR R Al , 2023, 42(2) :541-553.
CHEN Xiao, ZHANG Haoyu, XUE Xin, et al. Overview of the
application status of solid waste in autoclaved aerated concrete
[J]. Silicate Bulletin, 2023,42(2):541-553.(in Chinese)
WRI7, A, PNV, A R BB A R I K YR S T2 AR
WL 45 K B I3 2 PERE (). A 50 B OB 4, 2022, 25(3) -
228-234, 277.

XU Fang, LI Heng, SUN Tao, et al. Microstructure and

[7]

[10]

[12]

[13]

mechanical properties of perthiophosphate slag cement pavement
base materials [ J]. Journal of Building Materials, 2022, 25(3):
228-234, 277.(in Chinese)

WRITAF, 95 IER . Al AL 3T 0 A1 Ik 5 A JE B A R RE 11
L) RS RER, 2020, 23(1):200-209.
CHEN Qianhao, JIANG Zhengwu. Effect of chemical
pretreatment on properties of phosphogypsum based composite
cementits [J]. Journal of Building Materials, 2020, 23(1) :
200-209.(in Chinese)

OISR, BURLI, VTR, S Bl A R A R R K e
B R R BRI [T ], B SR 22, 2022, 25(9) :893-900.
HUANG Haoran, LIAO Yishun, JIANG Guoxi, et al. Effect of
phosphorus building gypsum on shrinkage characteristics of
sulfoaluminate cement clinker [J]. Journal of Building Materials,
2022, 25(9):893-900.(in Chinese)

MESKINI S, REMMAI T, EJJAOUANI H, et al. Formulation
and optimization of a phosphogypsum-fly ash-lime composite for
road construction: A statistical mixture design approach [J].
Construction and Building Materials, 2022, 315:125786.

LIB X, LIL, CHEN X, et al. Modification of phosphogypsum
using circulating fluidized bed fly ash and carbide slag for use as
cement retarder[ J]. Construction and Building Materials, 2022,
338:127630.

SR, R, K, GF . WA AR AL B R R A S
JELT]. BEIE S 4E, 2021, 36(9):25-28.

ZHANG Jing, MENG Xing, TANG Yongbo, et al. Research
progress on phosphogypsum  impurity treatment and
comprehensive utilization [J]. Phosphate Fertilizer and Compound
Fertilizer, 2021, 36(9):25-28.(in Chinese)

W, BN, LR, 45 GRS G AR ) A Rk
RERAELT]. BHRHFAR , 2021, 35(15):15011-15016.

DONG Biqin, LUO Xiaolong, TIAN Kaige, et al. Preparation
and performance characterization of alkali activated lithium slag
artificial aggregate [J]. Materials Introduction, 2021, 35(15) :
15011-15016.(in Chinese)

JUENGER M C G, WINNEFELD F, PROVIS J L., et al.

Advances in alternative cementitious binders [J]. Cement and

Concrete Research, 2011,41:1232-1243.



