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Abstract

The phosphorus gypsum-based self-leveling mortar was prepared with f hemihydrates gypsum
from calcining phosphorus gypsum, slag, water reducer and retarder, etc. The influence law and

DERER

NEGIH: BRI, kE, BB, WREE, TR, KOUR BEAERE A RSF AR R RERT RN e TR
HiAK, 2022, 12(5): 331-336. DOI: 10.12677/hjcet.2022.125043


http://www.hanspub.org/journal/hjcet
https://doi.org/10.12677/hjcet.2022.125043
https://doi.org/10.12677/hjcet.2022.125043
http://www.hanspub.org

EXH %

mechanism of the microstructure of the samples on their working performance and mechanical
property were analyzed. The formulations were designed as follows: 60 wt% f hemihydrates gyp-
sum, 10 wt% slag, 20 wt% fly ash, 10 wt% quick lime, 0.05 wt% hydroxypropyl methyl cellulose
(HPMC), melamine water reducer(0.5 wt% and 2 wt%) and 0.2 wt% gelatin. The 30min fluidity,
setting time, compressive strength and flexural strength of the as-prepared mortars meet the re-
quirements of JC/T 1023-2021 “gypsum-based self-leveling mortar”. The results of XRD and SEM
show that hydration reaction between 8 hemihydrates gypsum and slag generates aciculate ettrin-
gite crystals, leading to highly dense structure and uniform dispersion of the elements, which en-
hances the mechanical properties of the products.

Keywords

Phosphorus Gypsum, f Hemihydrates Gypsum, Self-Leveling Mortar, Microstructure, Working
Performance

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. 5|8

141 (phosphogypsum, PG)& £ = At . BERRIN /= A= i) TO IR, 4™ 1t BEIRZ) =2 5t PG, H
FE 5 CaSO,2H,0 [1]. HEl, BEAE AT X F 2R RHEN, SEMEAE OB 512t (2],
A B HE O 5 R & L BEIR, SE SRR E A AR T AR 40 T A AR SRl ok e 5 g
R, dndfersxd TV E = BEA BT R BEG . EFEAMFA R EER Y, WEKE T
FREE R R AR ORI I L AR 2R Tk, EWAMEE XA B e AT R 7 REM L. Hd, DIk
BN EBEFE RS BT EM B O RIS 2 — . BEAE R AR TR M R E AR,
BRBMEL RS PG IR S SR ARG, B BRI E AR B M, At L5 S5
Gy EFE PR AL, 7E B R it A R A R S TR [3] .

HAT, AEEERFRME SR o BEA B E T EATECHI[4] [5] (6], HIHHI&TNETZE
B, AR S . BT, B EMRERA. REEFE. mACRIABEA B EN, ASCUBEAE NER, Bk
X AT B e TS 2 p LK BEA B (HPG), FREId 8 A\ G 1& U & « Bk KT St
SEVS IRV B 40 B B RSP RD IR, BT I B AR TAR PR AT M BRI A & B AR, BRI T E
TS SRR PE R 5 T2 A6 1R QIR A T B s AR A, AWl B B SR I 256 2R BRI — 2 1
HEMTZ5%,

2. SEIEERSY
2.1. ER

PG IAFEHH WAL E & B T A B Yy, Bl RS, 5 BIRBERIERRL; HPG =24
IKPEALER 5 ) PG NJERE, S8 65CHET 40 min, FEHAFES f5 BONEEAE 1 170°CHBRE 3 h JFid i frfd . LA PG
RIEEL AR R HPG 462 [ 8 7 FE N CaS0,-2H,0—p-CaS0,:0.5H,0 + 1.5H,0. ¥ 1 /& PG

1 HPG (1) X B A75F(XRD) 3 F43 3 B 85 (SEM)E . B8] 1(a) AT %0, PG 5 & AH N CaS0,-2H,0.
HPG F f#HN CaS040.5H,0, &H /b CaSO4 HE 1(b). K 1(c)mT %, PG HIPRZ EHCIRFIBLR,
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Figure 1. XRD patterns of PG and HPG (a) and SEM images of PG and HPG (b), (c)
[# 1. PG #1 HPG A9 XRD EliZ(a)% SEM E K (b), (c)

2.2. B AE

SEBG T VAR K A AT AR R B2 BT R 2E ) (JO/T 1023-2021). EFLL HPG ABEH, BN
R, BBANEAK. BKF. GRS, % 2K KR FENLR i, IS REa &3 AT
Wi,
2.3. HEEMIR

FER AR TR R e bR, KIEEFR CAERARTRE) (JC/T 1023-2021)KFHEM R,
E RGN 30 min FRENE . WIREA], 2B IA] . PR SR EEAPUIT SRE Z . KR XRD-6100 7Y
X SR ATEA A HRE S 0 S AR G5 M AR 2R, S SU-3500 Y & 20414 7 S s LB RE (i R AMOMR 285 44
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3. IWERS
3.1. BABERRTERAECH

R, RAMBORIE S 1 p B B AR AR KSR, A BB R B T
WhIK[7]. WHTCRY], EREAH AR TR TSN —E BT A BT e miiah 5, B —Er%
BEAE T o X2 B A ORE 22 O 2o BR8], 1 445 AT CLESCE O G, S RISH R S, 10 o
FERERT, AT BRI KR, 3R b I [9]; A4 AR I ZE sy CaO, i 54T h R P,Os
A E SERRNE A FUR R RSN, 3 2445 N AT BR 2% N M KA SO RE I 10]; - PRoKGR HPMC 731 -
IR IE T 5K > T AR G5 T EBE (AR 5 b R B b, AT SR SRR S 7, X 3 R PROK
BOR[5]: = FEHUIRK R AT e B 21 g i B3R, 208 p A E - AR R BRSO TR, 645 f i
B EEFKERERCER[11], TS m R AR . ik, AuFFmAT B E R, s
sk RE s BRSBTS, DURERP RIS DB NBOKHA RGHISEIR N,
LARTF BT ER G VERE . BLAh, PHALRC)T AYSERAESE, FEAE = REULBOKFIZ N BRI, 0
AR TN A BRSO T, B F 2 BT R DK E R K. AR 1, ARSI R & Be
T3 RN R

Table 1. Composition table of phosphorus gypsum-based self-leveling mortar (wt%)
= 1. BMABERRTHURESR(W%)

fic 77 BRBEAH LRI B HIR AR HPMC =Bk 771 L2liin
1 60 10 20 7.75 0.05 2 0.2
2 60 10 20 9.25 0.05 0.5 0.2

3.2. BABREBRFURMROMEH

2 R TR B B B B PR AR (7)Y XRD B . BRI IR th 28 TS VR ALO;
Si0,, HE 2 AlH, A AP E SOX ¥ 51k RPAETEN Ca® Il HyO RIS AR HA, HHLA KT
TEREIRANG 25 TP PR KA 2 P B 4 A I 2 P g TRD B, AT B2 i PR R . 55 1(a)#
Lo, FEBEACE KA KA RS AR B KRR S R TR, R b B T B RS A AT . RN, FRATIE
WER 2 Si0, fiTHH U, 51 Si0, Sk A BeE FERER , F S5 7KATE R Ca(OH), [ N AR % C-S-H #ERZ[9],
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Figure 2. XRD patterns of phosphorus gypsum-based self-leveling mortar materials after 7d
E 2. #AEEARTFUEMRINE 7d FH XRD EE
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B B 3 B TR A7) 5 B B M i ] 3 Fis o ANIEL 3(a) AT, B 8 BT RS AR ROR
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Figure 3. SEM images of phosphorus gypsum-based self-leveling mortar materials after 7d (a) and the corresponding EDS
patterns (b)

E 3. MASEBRTWRMEIME 7d 58 SEM BlR (a) FXIRAY EDS &R (b)

33. MABEBREM RN EIEREENSER
CARC 5 1 48], 0 B 6 AT 2R R ) 2% T PE B 45008 21 bR A 8 2 B APPSR D(IC/T 1023-1997)
A TR AR, LA B AR & BRI EE R, Wik 2 FoR.

Table 2. The main performance indicators and test results

2. EEMEEIEIRRAEMEER

| T REFE AT oz 25 S

30 min ¥ 30 /mm > 140 142
V> 60 105

k4 I 8] /min
2R E< 360 129
24 h PiJE> 6.0 8.9
24 h Hidr> 2.0 45

o & /MPa
% TP E> 25.0 273
“HF P> 7.0 9.2

4. &g

1) WNRESHIAHTRE, BAT B BHK)E, FEETE CaSO,2H,0 fivki 2 A IR H AR B HERIE —
i, RS SR ADE R N ML ERIRES U SRR C-S-H B, W OR 1 BEA AL B TR M
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B TAE M RE AN P RE

2) KH B BLEIKAER 60 wt%, HE 10 wi%, B 20 wi%, £ K 10 wit%, FRPIH AL 4 5
0.05 Wt%, —RFMIAKFIQ wt%), B 0.2 wt% AEC 7 i) 5 5 B 4 8 2 B PR 26 A4 6E, 30 min
TBNE . BEASWT IR B R AP R A A RRFR AR IIA B JC/T 1023-2021 CHEE: BRCFRYHRK)
MR, B R TR A5t

=
BT K248 N BFE I 70 4 (K202229)
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