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High Temperature Synthesis and Effect of Temperature on

Morphology of Na,Ca(SO,); Double Salt

WANG Jin-Hua YANG Xin-Ya* WANG Shou-Xing CHEN Wen
(School of Materials Science and Engineering, Wuhan University of Technology, Wuhan 430070)

Abstract: The calcium sulfate double salt Na,Ca(SO,); was prepared by high temperature synthesis method. The
modern instruments such as XRD, TG-DTA and SEM etc., were used to research the processing steps of the
double salt. The experimental results show the reaction steps were described as follows: CaSO, +Na,SO,—
(NagsCag,),50,—Na,Ca(S0,);. Na,Ca(SO,); is a steady phase at high temperature. Optimal synthesis temperatures
range is 800 “C~1 100 °C. Effect of incubation temperature and time on morphology of double salt was discussed.
The crystal grows better when it is synthesized at 1000 °C for 2 h and then incubated at 945 °C for 5 h.

Key words: Na,Ca(S0,);; double salt; synthesis; morphology

S ARSI RR K PRI AD DL L 15 5 R 28 it 20 1 [
AL EY . KT NaS0,-CaSO, & #h o8 F 24
P55 7 il (NayCa (SO,),) 5 1 22 Na,S0,-CaS0,-H,0 &
SIS0 Freyer 55 NP i 15 AH B2 0y 125 6
B ) Na,S0,-CaS0, AHE 1T Na,S0,-CaS0,-H,0 & 4t
AT X K AL B Y Na,SO, 5 CaSO0, AN [F it T
(R FH L AR Ak e A R RE IEAT T 0 M, SR Il 45
JrikR . i Na,SO, il CaSO, 7E 1050 °C T Bk
20 min &, A% 20, 15 3 JC KM Na,Ca(SO.); &
A BT HA SN Py R AR AR 5, ELAS IR 45 7
(1 [ A 7K A PR BE 22 S K L o T S AF R 9 TE K

Y B 191 .2006-08-18 . W f& elfis B 11 .2007-02-26.

&% H AR 3L 4 T I H (No.20471046)
FEINEEFR A, E-mail : yangxy@whut.edu.cn

Na-Ca B2 £h & +h & KA A P BRI Pk I, 45
HA R4 45 i RS 1 JCK A1 NayCa(S0,); 2 ICHE
L AR ICA Na,Ca(S0y), 5 56 0y & il 5 iLCE dh 261
HEAT TREGY, DA s 5 R 0% R B L3R AN A 3
45 L R NayCa(S0,); aniA | S K AL 53 #2413 fith
JERE,

1 s

1.1 KFIFLEE
Na,SO, (7 2l | bt Ab 27 X550 A FR 2\l Je K
B IR 65 Fh 23 B 4l — K AR FR B 7E 700 °C N IBKE 2 h i

B B ) 42 % RIBESE B OFTE D5 1 B R R B RE A0 B R



792 x #

¥ 23%

5,28 XRD ik, &0 T ALK A

ARSI TR X B & AT B BOAR
RIGAKU 2% @l 4= 7= i) DIMAX-TT A A X 5 £k 77 4t
I, 254K 0.020, ¥0 M S A L o H A MR 2
#t JSM-5610LV $4ifi B 7 il B, 25 #00 W R FH 7
NETZSCH STA 449¢ BUZRG TR, 28 SRR
Fh i 2E 20 °Comin™', R B E R H )M
GJB-85 7)) [ ik 7 < bb 22 T A e 4,

1.2 £# Na,Ca(S0.); Kl &

% NayCa(S0,); M1k % =03t & b Na,S0,:CaS0,=
201,53 9 Bk B — 5 5 TG 7K B 2 5 T TR 4, 7 3 3
PR BEEE 15 min, (TR G5, R E R
7 4SO 5 B i Bk i) L R T BN 4769 g-em™, H51R
BRI AR TR A S Y, THEE R E A R
JE ORI — 2 B RS 0 500 0 SH B T A MR
o AR S

2 GRS

Bl 14 Na,S0, 5 CaSO, fEi1 i ok 2:1 BHER A
AR 22 B M TR R 2R . iR BT DL )
260.9 °C Jr X N Y W % Na,SO, &b B % A2 By
B TEZ) 265~918 CH N # 5 B il 4k At 0 Y A
2 1) B T RS EL A M B G T3 R 2R
RELMEIIE (953.6 °C) 5 R IR £ 1 i iR g
(943.7 °C) I RE 4> BIXF R F 52 £ 19 15 il -5 M i A
N o MRS BT I 1% v JE VA B 2 Na,Ca(SO.)s A BT i
JESE IR, o) % 30 A S0 ke i A

3.0

918.7°C

heating cure

943.7°C953.6 C
260.9 C cooling cure

0 200 400 600 800
Temperature / C

DSC/ (mW-mg)
o
1

1000 1200

K1 JEURBIR 19 TG-DTA 1 4
Fig.1 TG-DTA analysis of the mixed powders
R T E— 2 G R 260 CZE AT W AR
PR R AT IR A FE AL Na,SO, 7E 30,200,
266,300,400 CILEZ T ORI 5.5 h, ¥ A5 #£17 XRD
AT AR WE 2, BB 2 B a e LT LRI,

260.9 CH Na,SO, it B %A% i (H I AN J2 SCHR BT
WA T SR RS FR R B R T O A
T (PDF70-1541: d= 2.78,, 1.86, 2.65, 4.66, 3.18,
3.08, 2.33; 1.68,) % 2 K # J5 Ji$ L 46 - (PDF83-1570:
d=2.80,, 2.81,, 2.63; 3.77, 1.74,1.96, 3.93; 2.38,), ik
B FE A AE 200 CHE AR & AR AR A (B 2 T4k by, 78
266 C XRD M4 (£ d)F & £k (NagsCay,),S0, 42 1%,
(PDF29-1196:2.67, 3.57; 3.88, 3.92, 3.84, 2.86, 2.79,
2.82)), [FIASA LM F 1 Na,SO, 57K CaSO, F7
1, B 0 T R Na,SO, B R AEAT 3 18 (d=
2.63,3.77) W1 .38 /I | 5 EE (NagsCay,),S0, 1 d=2.67,
3.57, 3.88 AT AR | ST AR RN L
(NagsCag),.50, M 5 Na,S0, 1) fil B 5% 725 [] i} &
A T REE B R T R G 2

a:NaxSO«+CaS0,-30 T
b: Na;80:+CaS0,-200 C|
©: NazS04-266 'C

d: NazS04+CaS04-266 T

€ Na;S04+CaS04-300 T

£ NaySO+CaS0:-400,C
&

278

=
7

318
2.65

o
3.84
3.50, A8
1
l -
2.85
Ranee g
2.47

N
o N
~
)
<

o
e

a
N

a

A
o
Q
<
E- B g 3 ]
Z|c
8 A 2\
= %"‘é;», i B . <
=la e i o &
% I 2|\
Ie 5 T £ R FAw
e T o & G0N gz
20 30 40 50
20/(%)

2 ARIE AL BRS AR & Y XRD A
Fig.2  XRD patterns of sample heat treated at

lower temperatures
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Fig.3 XRD patterns of sample heat treated at

different temperatures
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