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Abstract

The phosphogypsum was calcined to obtain $-hemihydrates gypsum. The obtained 3-hemihydrates
gypsum was mixed with slag, fly ash, quick lime and modifiers. After hydration, the self-leveling
construction putty based on gypsum was prepared. The microstructures of the materials were
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characterized by XRD, SEM and EDX. The results indicate that many ettringite acicular crystals
were formed after hydration. The product after 7-day and 28-day hydration exhibited compres-
sive strength of 21.2 MPa and 35.9 MPa, while the initial and final setting times were 124 min and
140 min, respectively. With the addition of styrene acrylic copolymer, the bonding strength can
reach 0.48 MPa, which meets the standard of self-leveling wall putty.

Keywords

Phosphorus Gypsum, § Hemihydrates Gypsum, Mortar, Self-Leveling, Strength

Copyright © 2022 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. Bl

P AR TR 2021 4 R AT I AT P R R TR, 2020 SRR E B A R (T A P2Os T 5) N 19.13
fem, =4r2z—Uh BRIt R AL X [1]. Btk T A 2 FBRER /M n A =i i, FRl A4 Tolk
JEFEBEAE . XA T R ERU R OKERIRES, B AR, 2. B Em. AT AR
LR TR EEAEHREL) 7500 A, KRR MBS N AR R SR AT R R HE
17[2]. WA B RHEAAAL G R E L B UR, HEIA IR TR, Rl AP A e 4. R,
WA B R BEURALZR 5 ) FH o0 R BB AL LA AT T R SR R

2022 4 1 H 27 H, ToVAMEEAEE. BEXKSZE. BHEE. WEGH. BRTIEE. A,
RS0 BB S R5E BT TG R ST IRz T BIRSR &R STt 7 &), e =L
FEE bS5 e B A B MUK 73 R s AR . b AR E T 2022 £ 5 A #FSUET (ot mia
BITROAEE) RO B RBA R BRI, TEAMTGYHE ST RN Hk, RIS
B SRR, T RMHEMNBEAENAE. BRCPMEE A @I EL, B oa A s &,
IKVER LKA HLR AWEIRA3]. B EA AN, Yol T o7 AN TP JE KA iR
DA T 2 2y . R H BT A KV AP0, SR AE 5 AP EMKIEA Z . AT K
TeH: BICFAR, AE B RCEMR R A R MRS AR ECR, BAFEER . IeA N
T2 AT LN o BPKAE, RETERNEMESBIEK K ERHRS, RSB
BB RL4]. H o BPEKAE FAERBAAUKES N ERGIRE,  HITE miR g be i 75 207 R AL 2,
AP R B AAATORIE, O mR Bk R B B B A B [5]. BT, A TTH B AR KA EE
Bl IR R, AR A . (B2, B B /KABAAIEREMR. KM ESEHRE, AE
ELE R B PR

T, ACFEGRET B A KAE N BRCFRRAEC T BT, B SRS s
WA Bk H TR I TAEERe A Ve RE, § R YER, A B 0 SHRALE A R T RERNI& R .

2. SLRERSY
2.1, SCHRRH
B B LR B L T AU B B, I B IR A A P LU R el 3 £

il

DOI: 10.12677/ms.2022.128088 802 PR R


https://doi.org/10.12677/ms.2022.128088
http://creativecommons.org/licenses/by/4.0/

FXH] 4

e B 2 T R SRR 1 P e A0 P 2 R R 2R A R (TR HPMIC) 8 M T i AL A PR 7] 2=
77 AR B R AR 1 = SR UK R, WO B 25 SR A 2T BR A R AR, 2R L0 - IR IR
FLERD(FIFR CAS) ) MM AL A PR A &) 27
22. SKRAE

W AKBEALFL S BE A BTN N, THR R 65°C, fRAFIRE 40 min G5 L in#E B RR AT, U
JEBERERITES, FIBONERE T 170°CHRtbe 3 h 5 HARA L, 113 B BLP/KAE . LB B KA T AR, B
ANEE LI R B WK RIS, 15— @ KOREEAE S HEL 3R 2 min, TS84
BRETRFESUR TR . 22 1 ARSI R A 2 R A 5 i B P b 3 @ SR 10 A T

Table 1. Composition of gypsum-based self-leveling building putty materials (wt. %)
F* 1 BMAOBEBRTERR FRYRIVECT (Wt %)

5 BAEE ik WK GV EWR HPMC = REM B CAS JKIK b
A 60wWt% 10wt% 20wt% 10wt% 0.05wt%  04wt%  02wt% 2wt%  0.65:1
B

60wt% 10wt% 20wt% 10wt%  0.05wt% 2wt.% 02wt% 2wt% 0.54:1
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Figure 1. XRD patterns of phosphogypsum under different hydration conditions
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Figure 2. SEM images of (a) phosphogypsum; (b) B-hemihydrates gypsum; (c) sample A after 1 d hydration; (d) sample A
after 7 d hydration; (e) sample B after 1 d hydration; (f) sample B after 7 d hydration
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Figure 3. SEM images and the corresponding EDS patterns of sample A after 7 d
hydration
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Table 2. The main performance of gypsum-based self-leveling building putty materials
F2 MAOBEBARTEFAR FHOEEMEE

gy PV 2Bk 1] 7d 52 S/MPa 28 d $/%/MPa 28 d K
/min /min i S i Bk IMPa
73 86 2.3 17.0 43 30.2 0.44
B 124 140 2.5 21.2 49 35.9 0.48
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