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Strength Characteristics of Phosphogypsum Cement — based Composites and Foamed Lightweight Materials
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Abstract: In order to alleviate the environmental pollution caused by a large amount of discarded phosphogypsum (PG) and
reduce the consumption of traditional high — energy cement. PG cement — based composites and foam lightweight materials are
prepared with PG, cement, micro silica powder, sulphoaluminate cement and hydrated lime as the main raw materials and
water reducer. Through the single factor test of composite materials, the optimal mix proportion of composite materials is
determined, and then foam lightweight materials are prepared with the optimal mix proportion of composite materials as the
benchmark mix proportion. The effects of PG content, water solid ratio and foam content on the performance of foam lightweight
materials are studied. The results show that the maximum PG content of PG cement — based foam lightweight materials that meet
the use requirements is 60% , the water solid ratio is 0.4 ~0.5, and the foam content that meets the use requirements is 4% ~
7% . Therefore, PG cement based foam lightweight material with 60% PG content can be prepared for subgrade filling in
practical projects.

Key words: phosphogypsum; composites; foam lightweight materials; wet density; compressive strength

fEE® N BLrR (1989—), B, fit, IT#.IF, MRAE.: WHERKEHTE.,
BIEEE:. £ F (1998—), B, L, BEIRM, AARFE: NEIEEEHTE.
I HHEE: 2024-12-10



5 JHZEHRAE . WA E K TR IR S 5 R S R T b s A 8 B R R 73

0 3

TEMPIE IR AL 7= 1 R, A ™ 1 MERAETR = A2 2 5
W REATE BRSO B AL M A
JEAFARZ AR WA B i HE T K M BT
PRI SH 52 B A7 5 R B e VAR P 9 T 6 A JE B

0 RS B Ca( OH) , A013% e f: R 4k /K
VEXH B ATR AT AR s Liv S5 KR
SEIE PRI RHAS £ A W0 T KR, A AR K
e/, (EL 5 B A TR Kk i 45
AWV, SRR B A B TR A A A A 3 O 2R
OO TR AT R R s E A B RN
BRI PE B I A 1 A B 2 OB L vl [ AR &4
LB R LA, (s BREE ANt T scs T 1
KB A Ve 5 w8 LT AR, BB B
AN 5 1AL 1 B REIR AR KRS T, SR e
e, W e R R B A I R K
FIF A B RE, BRE SR BE IR B AR T K A
Xt E AR FH ek IR M 5P T S 194 7K e R A B R
BEA I I R, R IR B0 X B Rk iR B8 1) 14 i A ] 228
WIREAR s LTI RS T 01 45 X A 7%
O BE AT L5 B YL, AN — S B T N
SEBUCHR I R S e RS TS R H A
A K Y A A AL S s AR L], WSS A
B K P m R B L O 2. 34, HOKAL ™Y B A
BRSO AE G AP P BRI T R A R B A
LR BE AT B 5 BE B R, R BURE K B e B R

il

7% 5 WM DASUIR B A RIK K B 7 O B R
IIAHB UK. K A A K A R O IR B AL
B, KR APRMERE R S THL TIOR8 . 2R 410K
TG WO O S 2RI A1 Y - K IRk
PRAER B FITERE, KRB 7%~ 10% fFefd; BEdL
BB T FLBRSRXT A LR I S T AR
SO, R 9 E S LB R A R RAT G IHE S, =
34.69-39.66P (f, YrHIIE, P FLEIR) .

ZE Al WA E AT LU A R RO I Y
A BB, AR AEAE A )™ i 7 h B S BE A i R
REAERT . LA IRAF M, B T R w0 H )
R AU, SR E 2 BCK I Ry, S
BB KGRI KT, 1ERE5 R — i 3l
FERIETER T, IAGE KR i # 2 A bRE, Al
HBCH . e LI E T il s i@ IR s b, i
XA B R AR SRR, DUH & K2
EUO IR MR T RS, SR T
FHLE, BRI A W98 7 85 A B D7 3k m] LAAS 2550t s B —
WG, A RSA TG F A e 2%

1 iR

L1 X%t

WA E: pHAH 6.1, fb27pior W3k 15 /K.
P-042.5 %KV, B 3.07 g/ecm’, 3K M
391 m’/kg, MU 1 R pH (H 7.3,
RINBUS m/g, fL2EMI W 1; #fJK: Ca (OH),
AT 95% o HAh: mPERESRRIER KA

®1 BEE. KEMRENHOULERS

Table 1 Chemical composition of PG, cement and micro silica powder

Ao S0, Ca0 Si0, P, 05 ALO, Fe,0, K,0 MgO Na, O C HoAls
WA 48.81 37.36 10. 68 1.16 0.67 0.38 0.31 0.21 0.12 — — 0.30
KU 2.10 66.17 21. 14 0.27 3.60 — 3.07 0.75 1.88 0.30 — 072
B — 0.15 96. 00 — 0.17 — 0.20 — — 0.20 0.78  2.50
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Table 2 Test the mix ratio / %
' P-042.5 GUREEM  BRAE BGEOK BRESERELKIE K]
Al 40 60 2 0.3
A2 36 4 60 2 0.3
A3 32 8 60 2 0.3
A4 28 12 60 2 0.3
A5 24 16 60 2 0.3
A6 20 20 60 2 0.3
Bl 32 8 60 0.3
B2 32 8 60 1 0.3
B3 32 8 60 2 0.3
B4 32 8 60 3 0.3
B5 32 8 60 5 0.3
B6 32 8 60 7 0.3
Cl 32 8 60 2 0.3
C2 32 8 60 2 2 0.3
Cc3 32 8 60 2 4 0.3
C4 32 8 60 2 6 0.3
C5 32 8 60 2 8 0.3
C6 32 8 60 2 10 0.3
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Fig.1 Influence of the proportion of cement micro silica
powder on compressive strength and flexural strength
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Fig.2 Influence of hydrated lime content on compressive
strength and flexural strength
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Table 3 Effect of different content of sulphoaluminate cement
on setting time and compressive strength of composites
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Cl 950 1240 11.1 17.6 29.5
C2 440 855 9.7 19.6 29.9
Cc3 150 450 13.5 20.7 30.5
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C6 80 350 11.8 20. 1 29.7
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Fig. 3 Strength variation of composites under
different curing conditions
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foamed lightweight materials
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