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Study on sand free self-leveling mortar preparation from phosphogypsum based

hemihydrate gypsum
WANG Qianjin, RUAN Yunchun, YAN Peng, HU Bo, LIN Shijun, XUE Shaoxiu, ZHANG Zherui, ZHANG Wen
(Wengfu (Group) Co., Lid., Fuquan 550500, China)

Abstract: The a-type high strength gypsum and B-type building gypsum are prepared from pre-washed
phosphogypsum, and the effects of the ratio of the two, the amount of water added and the amount of admixtures
(water reducing agent, stabilizer, defoamer, retarder) on the fluidity, setting time and compressive strength of
self-leveling mortar are systematically studied. The experimental results show that the mortar fluidity increases
with the increase of «, B ratio, gypsum water content and admixture content (30 min fluidity range 87 - 180
mm) under fixed other variables. The compressive strength increases with the increase of a, B ratio (the
absolute dry compressive strength ranges from 12.47 MPa to 39.53 MPa), but decreases with the increase of
gypsum water content. The setting time can be effectively controlled by the dosage of retarder (the final setting
time is 106 - 328 min). The study further verifies the economy of the combination of a-type high-strength
gypsum and B-type building gypsum, and can significantly reduce the material cost under the premise of meeting
the performance requirements of the standard (JC/T 1023—2021).
Key words : phosphogypsum; a-type high-strength gypsum; B-type building gypsum; sand free self-leveling mortar
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Table 1 Performance index of washed gypsum
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Table 2 Performance index of a-type high-strength

gypsum
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Crystal form of washed gypsum observed by polarizing
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Fig. 2 Crystal form of a-type high strength gypsum observed
by polarizing light microscope
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Table 3 Performance index of B-type building gypsum
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Fig. 3 Crystal form of B-type building gypsum observed by

polarizing light microscope
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Table 4 Main ingredient of gypsum based sand free

self-leveling mortar admixture
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Table 6 Effect of @. B ration on fluidity of self-leveling mortar
wBK)%  wEAKFDI%  wFREFD%  wOHHFD%  w(EEED% aBRCE FIERESIE/mm 30 min FiE1E/mm
45 0.22 0.04 0.04 0.24 0:100 140 133
45 0.22 0.04 0.04 0.24 20:80 145 136
45 0.22 0.04 0.04 0.24 25:75 151 138
45 0.22 0.04 0.04 0.24 30:70 155 145
45 0.22 0.04 0.04 0.24 35:65 158 147
45 0.22 0.04 0.04 0.24 40: 60 164 152
45 0.22 0.04 0.04 0.24 50:50 169 158
45 0.22 0.04 0.04 0.24 100:0 191 180
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Table 7 Effect of «. B ratio on compressive strength of self-leveling mortar

wBK)%  wOKFD%  wFEFD%  wOHFD%  w(EED /% o, BELH 24 hBUESREE/MPa 4 FHUE SR EE/MPa
45 0.22 0.04 0.04 0.24 0:100 6.44 12.47
45 0.22 0.04 0.04 0.24 20: 80 6.91 13.05
45 0.22 0.04 0.04 0.24 25:75 7.63 14.89
45 0.22 0.04 0.04 0.24 30:70 7.97 15.92
45 0.22 0.04 0.04 0.24 35:65 8.19 16.28
45 0.22 0.04 0.04 0.24 40: 60 8.62 17.09
45 0.22 0.04 0.04 0.24 50:50 9.16 18.41
45 0.22 0.04 0.04 0.24 100:0 16.09 39.53
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Table 8 The relationship between the amount of gypsum
water and the absolute dry compressive strength of

self-leveling mortar
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43~ 45 16
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37~39 25
34~36 30
30~33 35

EF X G20 bR ifEFN G25 biifE, SERGHEHU A1 5
KGR 37%~45% , BB KRN B DS
TSN BT 5 B 1A 52 L3R 9

MR A, e HMAR R AT, WA A
BRI, AEITC A DI sh S
BTN, 24 W70 R 5 A T S R A



« 08 »

2 &7 2 5 R LA

2025 %
%40 5.5 54

x®9

AEBKENBRTEWRRNERIUERENMN

Table 9 Influence of gypsum water content on fluidity and compressive strength of self-leveling mortar

w(3B7K)1% wEKFDI% wFERDI% wEHR) % w(EEGN)/% o SR FIEATE SN /mm 30 min i EhE/mm 24 h T ESEEE/MPa 4 T30 R &/MPa

37 0.22 0.04 0.04 0.24 30:
38 0.22 0.04 0.04 0.24 30:
39 0.22 0.04 0.04 0.24 30:
40 0.22 0.04 0.04 0.24 30:
41 0.22 0.04 0.04 0.24 30
42 0.22 0.04 0.04 0.24 30:
43 0.22 0.04 0.04 0.24 30:
44 0.22 0.04 0.04 0.24 30:
45 0.22 0.04 0.04 0.24 30:

70
70
70
70
70
70
70
70
70

VABBIKEHNIT%, (BT H RS
30 min Y BN 139 mm CRIAAR), 24 hPi R
4 T30 608 B4 51 12.79 MPa (i5FR) H125.87
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(KIEFR) o

M E B KR 3T% E 45% 0, HshE
139 mm F+ 2 157 mm, {HZT-H0R5EEE H 25.87 MPa

*10

154 139 12.79 25.87
156 141 12.31 24.42
159 144 12.05 23.40
160 145 11.21 21.91
162 147 10.8 19.93
164 149 9.88 18.83
165 150 8.36 17.41
168 153 8.14 16.83
172 157 797 15.92
F% 22 15.92 MPa, N-EAi1 i s B S om B ik, sEbr

o I F B A F K <40%.
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Table 10 Influence of water-reducing agent content on fluidity of self-leveling mortar

w($B7K)1% wBAKFND /% wFE%  wOERFD/% w(REEF)I% o BALHE WA S /mm 30 min Jiit 21 /mm
40 0.20 0.04 0.04 0.24 30:70 139 91
40 0.22 0.04 0.04 0.24 30:70 141 96
40 0.23 0.04 0.04 0.24 30:70 146 121
40 0.24 0.04 0.04 0.24 30:70 152 129
40 0.26 0.04 0.04 0.24 30:70 156 144
40 0.27 0.04 0.04 0.24 30:70 165 147
40 0.28 0.04 0.04 0.24 30:70 170 153
40 0.29 0.04 0.04 0.24 30:70 175 156
40 0.30 0.04 0.04 0.24 30:70 178 159

P32 30 min WA E 91 mm (GRIEFR) .

MK FIB R R 0.30%, A ST B R
H 30 min AN 159 mm GEAR) o
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LB 0.01%48 % 0.05%, 4185 HICH AR
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Table 11 Influence of stabilizer content on fluidity of self-leveling mortar

w(3B7K) 1% wQEKFD /%  wBERD/%  wBEEFD/%  w(FEEDI% o PR FIHRESIE /mm 30 min {8 /mm

40 0.26 0.010 0.04 0.24 30:70 117 87
40 0.26 0.015 0.04 0.24 30:70 118 96
40 0.26 0.020 0.04 0.24 30:70 125 103
40 0.26 0.025 0.04 0.24 30:70 131 119
40 0.26 0.030 0.04 0.24 30:70 139 132
40 0.26 0.035 0.04 0.24 30:70 151 141
40 0.26 0.040 0.04 0.24 30:70 159 149
40 0.26 0.045 0.04 0.24 30:70 162 156
40 0.26 0.050 0.04 0.24 30:70 165 157
2.5 HARBES BIRTFE A EREIG TR MM FB R N 0.01% 0}, 85I 3 F
THHEFB R A F-E S s B R R AP 30 min sl A 98 mm (RikHR) .
WF12, MIHHHB R R 0.05%, £18 K AL
M 12 0TH, TERDEHMAREZMAFT, BE K30 minfishE R 161 mm (GAFR).
THIEFB RN, AT B IR B sh 2HEHIFB R =0.04% ] T2, 30 min
GRETEIN, FW D WA =145 mm GEFR) .

R12 HEFBEXNBREVRRINER RN

Table 12 Influence of defoamer content on fluidity and appearance of self-leveling mortar

wB7K)1%  wEKFDI%  wFERDI%  wOEHFD%  w(ZEEEG)/% o BRI 30 min Fi s /mm SRS B 30 min

40 0.026 0.035 0.010 0.24 30:70 98 s LR
40 0.026 0.035 0.015 0.24 30:70 103 ek L
40 0.026 0.035 0.020 0.24 30:70 117 B ®(kzaES K
40 0.026 0.035 0.025 0.24 30:70 126 Ko REFRS
40 0.026 0.035 0.030 0.24 30:70 133 DRI [ i)
40 0.026 0.035 0.035 0.24 30:70 138 ] (e i)
40 0.026 0.035 0.040 0.24 30:70 145 el T

40 0.026 0.035 0.045 0.24 30: 70 157 [DE il T

40 0.026 0.035 0.050 0.24 30: 70 161 (D& iaiil ol

2.6

ZHRANB TS ARTFHR A E sk atE  EIENLE 13,

8% v M 13 AT, TERDE M AR m AT, bEE

UL BT H R IR R B B IS AS T R R SREERB RN, A IR TCR B R AR S
R13 ZRFBEX B R PRI 5 EE gk 45 i iE 59 500

Table 13 Influence of retarder content on fluidity and selting time of self-leveling mortar

w3BH) % wKFD%  wFREFD /%  wEEFD% wEEGN)/% o B 30 min I /mm  WIEERA/min - BEERTA]/min

40 0.26 0.035 0.04 0.18 30:70 143 75 106
40 0.26 0.035 0.04 0.19 30:70 145 91 123
40 0.26 0.035 0.04 0.20 30:70 147 112 143
40 0.26 0.035 0.04 0.21 30:70 147 145 114
40 0.26 0.035 0.04 0.22 30:70 149 170 197
40 0.26 0.035 0.04 0.23 30:70 152 200 232
40 0.26 0.035 0.04 0.24 30:70 155 226 254
40 0.26 0.035 0.04 0.25 30:70 156 269 297

40 0.26 0.035 0.04 0.26 30:70 161 299 328
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