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Abstract: Based on the preparation of excess-sulfate phosphogypsum slag cement (PPSC) with a large amount of
wet grinding modified phosphogypsum paste and granulated blast furnace slag powder as the main raw materials,
the excess-sulfate phosphogypsum slag cementitious road base material (PGBM ) was designed and prepared based
on mechanical properties, and its microstructure and mechanical properties were studied. The results show that the
PPSC contains three main mineral components: mineral phase quartz (Si0O,), dihydrate gypsum (CaSO,-2H,0)
and hydrate product ettringite, and the mineral phase and microstructure affect the unconfined compressive strength
and then affect the water stability of PGBM, but the growth rate of the unconfined compressive strength of the PGBM

is consistent with the excess-sulfate phosphogypsum slag cement, and the erosion resistance of PGBM is also
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consistent with the development of its unconfined compressive strength. The base specimens of different proportions

have good water stability, and their softening coefficients are all greater than 90% ; when the content of PPSC is

5%, the 7 d unconfined compressive strength of PGBM can meet the specification requirements of pavement base

strength; while the 15% PPSC content of PGBM shows a decrease in strength and increase in scour capacity at

28 d curing age. The reason is that the formation of excessive ettringite inside the PPSC causes the specimen to

expand and crack.

Key words : excess-sulfate phosphogypsum slag cement (PPSC) ; road base material; microstructure; mechanical

property; water stability
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Table 1 Chemical compositions of each component of inorganic binder

w/%

Material SiO, ALO, Fe,O, CaO MgO R,O SO, T1,0 P,O, TiO, Na,O MnO IL

PG 2.26 0.40 0.38 38.89 0.06 0.24 49.38 0.35 0.43 7.47

C 19. 14 5.11 3.74 59.03 1.96 1.26 4.42 0.33 4.26

GGBS 34.74 16.45 1.77 33.55 6.42 0.57 3.62 1.75 0.49 0.23
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Table 2 Composition design and unconfined compressive
strength of excess-sulfate phosphogypsum slag
cement (PPSC)

Unconfined
Sample w/% compressive
code strength/MPa
MPG GGBS C 7d 28d
JN1 50 45 5 22.8 35.0
JN2 60 35 5 13.9 34.7
JN3 70 25 5 11.1 23.7
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(b) Scour capacity of PGBM
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Fig.2 Testresults of water stability of PGBM
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Fig.3 XRD patterns of IN1 and JN3
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Table 3 Analysis of main diffraction peak intensity value of main
mineral composition of PPSC

7d 28d
Mineral composition
IN1 IN3 IN1 IN3
Ettringite 1216 733 1332 1212
CaSO,* 2H,0 3689 5652 2383 2820
a-Si0, 5452 4015 2393

INTAIIN3 X 2 40 PPSC A BHE) 7,28 d f 0 25 #)
TES0 VLR 4. fy LA R .7 d I I 0 50K 2R 8 7
A TR Z WEDIRES LA (R IN3 25 R i b , A3 K fL
Bt INT 4544 55 INSFH E0%% 5 28 d I BT IRF , 5 45 A 4T
R JEAFARBUR , [ I A7 76 36 IWOWL 24 4% |, TN 3 4544 i
AALBAEAE HA L INL T 2 i 24 S 80L ) %k Re
4 F IN1, X 1] GE /2 PGBM #4 8L 5 W58 B 5 46~

i XRD [ 0] 51 PPSC B8 #4055 A7 K A5 0

A, KABOESS 7KW A IR 4 5%
Fl CaSO, 2H,0 W A7 1E T PPSC 4 A~ ] . th SEM
HEOR AT LA T b A ) R A B 2 4 L P O e 45
K T LB 25 0 AT I 3 A 00 5% A 31 8 A0
KL, 3% U8 B85 AT bR 2 5K AL R BE Ak R A R R AR AR
R PPSC 4 35 38 424 J0 A BIR 0 5k B ) 38 56 445 SR T
L, LS S B AT AR AR R, R W R B R AR M AN
2 T R A 5 R A I, T R A K U8 ORI T T R A
e R, B B T M T K A i Ak
43 SO, 918 152 FE 0 O, 52 R 1 10 B A 7 A B 3R
B N R BUIE B OT 2 5K A0 B kR BE 5 B0 T
A1 LR K AL P ) A LA R T 2 R AR A B A
T B B ARk Y BUE A KRB (R E 25, A
7T 3 0 A Y 0 TS K R AR R AT AR R T A A

5% PGBM 15 & & s i &, 4 £ 4 k7
PPSC # %} INT Y 5 45 V5 BT i #20 mU R 8 28
PPSC 4 BHK AL 7= 9 LA K 5% 4% 0 B 41 8 S 78 T 42



LERE

W Jr A5 I B T I K R I TSR SR BB ROUL S R e T 2 P RE 233

"' )
(a) JNI, 7d
o

B4 INLAIIN3 M SEM M
Fig.4 SEM images of N1 and JN3
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Fig. 5 Schematic diagram of microstructure of strength development of excess-sulfate phosphogypsum slag cementitious

road base material(PGBM )
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