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and aspect ratio of hemihydrate gypsum
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Fig.6 Effect of additive concentration on average length,
width and aspect ratio of hemihydrate gypsum
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Fig.7 Effect of solid-liquid ratio on the reaction time
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Fig.8 Effect of solid-liquid ratio on average length, width and
aspect ratio of hemihydrate gypsum

24 FIRAIFN

M P 9 AT %N, BEE R R AR, SRR C
A, A E] SE N JE B K . B A 200 r/min
i, BT RS, Ca? R SO, I hil 4 AT 2R %
K, ARFHKAERELK, WS E80 b
IIE K o 9 9l 38 K 5% 3 22 300 r/min A1 400 r/min
W, B ORE AT R A B G, A R B
RPN, gk 2R3 K FEE £ 500 r/min A1 600 r/min
W, A (A AS B AELE, AT HE A OB R
HAR]T Ca* F SO MG, AH15 =35 [ Al 45 430



3
2024 £ 6 A

BERST. ZRRENEFKEF I EHR AT «33.

RN FE, BULESE T R E . A BEFER
N AT TH R, 3% 5E 300 r/min AR FEREE
Growth time Induction time

7 2 7
560' 2 7
%40'

200 300 400 500 600
3 /min

9 EEIRXY R RAT(E) AR
Fig.9 Effect of rotate speed on the reaction time
2.5 REGRERIFNG
HT & 10 TR, S R B2 X A e A I [a] A B 2
IRZN . W 94 °C iYL i3 A IR 28 2 140
min, G RNFAKIE Th IR ERN, —IKAE
FAb 20N 30.91%. [l [N L R #T G K,
N TR ARE KN [ R B 2 PG . IR BERE K% 102 °C
I, 30 min A IR A B R 58 A A R KA B
B 11 970K 2K KA B AR Al K rh (R A
R, B 1 R, AR E RO E
FIIELEE N 100 °C Zids, T AR S R B A -
VR INFR VAT LA SR AR = F AR, JF H
Pem EEME 2. BT7E 94 C TSI T At ae
AR KA, FTRE S AL B-A AR, =
HIVREAGEE QRS 94 C L. E—E AL
PA-ISINFPR LTS, BEAE RSIR RS R
Growth time Induction time

[ Incomplete
400
= 300
= 7
=
=
E 200 f
Tl &
100 7
ar
. S 2
94 96 98 100 102
SR FE/C

B 10 KRR X R R B § S

Fig.10 Effect of reaction temperature on the reaction time

IKAE KA B RV R = B, —H I
fipp P2 72 S BRI, DRI A 7K B ) A RS R
SRR o DA E . WA 7 R A A s B T 5T R
A, HE5E 100 C A B SN

0.025

Hemihydrate gypsum
0.020 L
:‘\x

0,015 ——
% - \ -\ Dihydrate gypsum
E \:\ R
3 0.010 \

0.005 Anhydrate gypsur\r\i‘ .

0 25 50 75 100 125 150
7°C
Bl 11 Fok. FKFMZKBEE 0~150 CHI
BRI
Fig.11 Solubility curves for anhydrite, hemihydrate and
dihydrate gypsum from 0 to 150 ‘C

26 TRIESHH

Z— R T EFMMRE T, 7S A 7E &AL
BT TN TR R S S KA B R T2 AR
N FAIRIE 10%, WINFIREE 10%, [
1:5, ¥3% 300 r/min, M EEE 100 C. EAZKLE
N, AT DATE SR PR B R) P R T B A A D K
HE, FHFHPKAERERNPFYKE SR 127
um, “FIKFEREIE 19, CaSO,-2H,0 145 fK
& BN 20.93%, CaSO,-0.5H,0 H 45 fhK & &N
6.21%. ® 2 NAFTEEM TS HKEEIL
R, RN R 22 AT DA R NP R KA

B 12 AL 240 T B RS =K
HERFKABENEALRE. 7T LA RTE 20
min I HR 1 27K A B AR T 86 oz A K,
7 60 min I /KA H TR B 13~15 3918
BAETZ4M4 TH SEM. XRD fl FTIR. Jiif%
B AE S-S I A A AT DLAR K O K 7S T
BRI KA B i, XRD 5¥/KAE s
R A (No.41-0224) 1 DY = B RIATIH A 14.72°,
25.67°. 29.69°F1 31.90°AHXJ B, 43 A %F B 27K
£ SR (200) TH . (020) TH . (400) TH AT (204)
M, HE— P R BRI R A KA B . AR K
8 i FTIR B 3% 1, 3600, 3549 F1 1618 cm
Aab P R AT U SR T AR 4 G K R O-HL iR B
1078 cm™ b () IR Wz U J& T viSO, > 47 I 5y e



«34 . W EFIH 2024 4
R2 TRIIZFHTHERKSE
Table 2 Content of crystal water under different conditions
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Study and Discussion on Preparation of Hemihydrate Gypsum by Salt
Solution Method

QU Jiyan, CHEN Gaoxiang, LIU Ruicun, ZHOU Yong, LUO Jianhong
(Department of Chemical Engineering, Sichuan University, Chengdu 610065, Sichuan, China)

Abstract: This is an article in the field of mineral materials. The utilization of desulfurized gypsum (FGD) to
prepare more widely used hemihydrate gypsum plays a very important role in the resource utilization of
industrial by-product gypsum. It can not only avoid the large-scale exploitation of natural gypsum, but also
realize the resource utilization of desulfurized gypsum. In the process of converting FGD gypsum into
hemihydrate gypsum, appropriate concentration of additive and sodium chloride were used as the reaction
solution, and the process was heated and stirred under normal pressure. The effects of sodium chloride
concentration, additive concentration, solid-liquid ratio, rotation speed and reaction temperature on the phase
conversion time and crystal size of dihydrate to hemihydrate gypsum were studied. The increase of additive
and sodium chloride concentration not only sped up the phase conversion process but also had a certain
inhibitory effect on the average length and average aspect ratio of hemihydrate gypsum crystals. Higher or
lower rotation speed hindered the nucleation and growth of hemihydrate gypsum crystals and affected the
collision frequency of Ca*" and SO, in the NaCl added solution, thus delaying the formation of hemihydrate
gypsum. Decreasing the solid-liquid ratio and increasing the temperature had a certain promoting effect on
the phase conversion process. At a lower temperature, due to the insufficient driving force of the phase
conversion process, it was difficult to transform FGD gypsum into hemihydrate gypsum. The optimal
process conditions for preparing hemihydrate gypsum from FGD gypsum were determined as follows:
sodium chloride concentration 10%, additive concentration 10%, solid-liquid ratio 1:5, rotating speed 300
r/min, reaction temperature 100 ‘C. Under the best process conditions, the reaction could be completed in 60
min. The average length of the prepared hemihydrate gypsum crystals was as high as 127 um, and the
average aspect ratio was as high as 19. At the same time, the relationship between the activity of water
molecules in the solution, the degree of supersaturation and the reaction temperature was studied, and it was
determined that the phase conversion process was determined by the temperature and the degree of
supersaturation.

Keywords: Mineral materials; Desulfurization gypsum; Hemihydrate gypsum; Sodium chloride; Particle
size analysis
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