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Table 1 Chemical composition of Xuzhou (X]JJand Datong (DT) kaolins (% )

FESL SO, ALO;  TiIO,  Trpo, CaO  MgO KO NaO #ekfit  #&if SIO/ALO; 4 FLE
X]  45.21 38.80 0.54 0.61 0.06 0.062 0.04 0.05 13.80 99.172 1.977
DT 43.31 37.34 0.51 0.30 0.21 0.15 0.43 0.43 17.92  100.60 1.968
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Fig. 1 Process chart of synthesizing 4A zeolite from kaoline
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Table 2 Calcining Experiments of Xuzhou
kaolin and calcium exchange capacity of
the 4A zeolite synthesized from
the calcined kaolin
Rkt SHE gy B AADRTIEE
I (%) ! 11E ’x}‘!s‘-u
(T Cpi (%) (g CaC0y/g)
600 1 9 682 23

600 2 13.3 66.1 247

(50 1 13.0 65.95 —

650 2 14.8 66.2 287

700 1 14.7 69.3 275

700 2 14.9 69.8 287

750 2 14.7 67.3 296

750 2.5 14.8 68.5 305

760 1 14.9 — 297

760 2 15.0 66.7 310
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. n ) 850 1 147 — 237
Fig. 2 DTA curves of Xuzhou and Datong kaolins %00 1 15.1 7.2 110
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Table 3 Influence of calcining of Datong kaolin on calcium exchange capacity of

synthesized 4A zeolite

Fehedh i BRI K it BEST U 4A PR PSS B bRl KBRS Be st AUT 1 4A PR AT it

Cy UMY (%) (%) (mg CaCOy/) | €C) OMH)Y (%) (%) (mg CaCOy/g)
500 5 17.8  42.1 90. 4 850 3 19.5  85.7 298.0
650 17.6  45.9 190.6 850 5 20,0  87.6 301
700 1.5 17.3  49.8 250.6 860 2 6.1  81.0 —
700 3 18.1  52.1 237.5 860 4 20.7  87.1 291.0
750 2.5 13.6  36.1 o 860 4.5 20.9  87.8 290.0
750 6 18.3  79.7 283.6 880 4 19.8  84.5 254.0
800 1.5 15.3  66.6 273.7 900 4 19.8  88.1 261.0
800 4 18.3  81.0 294.7
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Table 4 Bleachging experiments of Xuzhou kaolin in hydrochloric acid
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Table 5 Influence of crystallization temperature and H,0/Na,O molar ratios on 4A zeolite

HEECT) 85 85 95 95 95 90 95

H,O/ Na,O 7+ 1t 28 38 38 30 38 30 35
P CT )(mg CaCOs/g) 287 298.5 287 296 283 293 290
4A B %) 90.0 91.0 91.0 91.5 91.0 90.0 90.5

BIE <dpem( %) 80—85 90 + 80—85 90 + 78.5 78.5 85+

VE: OB BRI s BURDRE  >10m 9.0%. <3um 53.0%.
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Table 6 Influence of crystallization temperature on calcium exchange capacity of 4A zeolite

dnfbii g (CH 25 95 88 90~95
LI ) CN IR 156 1 2.5 4 3.5 1.5 2.5 3 4 6
mg CaCOs/g( ) 280 256 263 296 296 267 272 293 294 250
Ak ALO;:SI0,:NayO:H,0=1:2:3.6:108,  $ii4F < 500rpm

T = GURE b B M e OX) - 20,

v P D) A 2R 56 (1 158 RT3 6 7 52 o AE A W A SR Ak SO IRD, 0 10 A R — B R R
HARAK, Do T I A W AT AR AR Ak (0 EAT S N AERE 20 4B I 390 10) b 5 S5O BUORE , £
BB NG 4A AT AR, B BIRAT RS A AE R B R R R 2 N k. [F,
A0 5 R ) 4 A WA AR R N b A A R 43 0T J"Jnrl‘fftE/T\J:l:'.m
B, B RN L gERYE R . I 5 AT EUE 1, 95°C R a4k, BE S AL T A5 S I fa) 4E 4G 57 AT 6 i
R 17 3] 2 B ) S B ) 2, 495 20 e Bt S 1 I B o 33K TR g i Ak B A 58 B » 4 A A
mi AR SE 5 BRI A, S BOCE ARG TE . X K [R] i 0 AR M s i+, 8 20 DO HE
5, A5 BRI SR AR BE o O M SRR IN ) C T O 0 AR M e+, £, = 90~95C » T =3 /Mg K]
e+, 1 =95C, TpR=3.5~4 /pits
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Fig. 4 Influence of temperature on crystallization Fig. 5 Influence of crystallization time on
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Table 7 Optimum value of synthesizing route

B e M e ) gl -
[ JA Bl I ol 52 JA B 1% o 7 ¢ 1
K2 IR I ) 750°C s 1.5~2 /i 800—~850C » 3.5~4 /pitf
SO/ ALO; 4 1L 1.977 1.968
H,0/ Na,0 4+ T Lk 30 30
R | ? ?
Na,/Si0, 751+t 1.8 1.8
Pk 3R I LR ) 500rpm, 70T, 1~1.5 /M 500rpms 70C s 1~1.5 /i
e Wi <500rpm, 90T <500rpms 90~95T
o i il 3 /it 3.5 /i
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Laboratory Study on Synthesizing 4A Zeolite
from Kaolin of Coal Measures

Huang Yanlin
(National Engineering Research Center for Multipurpose Utilization on Nonmetallic
Mineral Resources, Zhengzhou  450006)

Key words: kaolin; 4A zeolite; synthesize; exchange capacity of calcium
Abstract

4R zeolite is being increasingly used in detergent in place of sodium tripolyphosphate
(STPP). In this paper, 4A zeolite was synthesized directly from kaolin without adding alu-
minium compound. The results show that the exchange capacity of calcium is 280 ~310mg
CaCO;/g(dry), the average diameter of a particle is 4. 10 gm, the relative whiteness is 85~
91%, and pH=11.

The raw materials were collected from Jiahe of Xuzhou in Jiangsu Province and Datong
kaolin mine in Shanxi Province. The optimum SiO,/Al, O3 molar ratios of these two sorts of
kaolins are about 2, being highly pure (kaolinite >95% ) and easy to pretreat by means of cal-
cination.

The activity of kaolin in the process of calcination, the formation and aging of gel and the
crystallization of 4A zeolite were studied through experimentation. The optimal processing con-
ditions were selected for different kaolins in accordance with their different structures and com-
positions. The recycle of mother liquors was resolved in order to reduce costs of the process.
The author investigated the effect of reaction time, alkalinity, solid contents in synthesized

mixtures and mechanical forces on the synthesis of 4A zeolite.



