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An experimental synthesis of 13X zeolite molecular sieves from potassium

feldspar powder with high concentration of Fe;Os

ZHANG Xihuan, MA Hong wen, YANG Jing and XIAO Wan

(Schiool of Material Science and Technology, China U niversity of Geosciences, Beijing 100083, China)

Abstract: The potassium feldspar powder with high concentration of Fe;O3; was obtained by pretreating the

potassium_rich shale from Jiangsu Province and used as the main starting materials. 13X zeolites were synthe-

sized by baking and hydrothermally synthesizing procedures. The optimal technical parameters were determined

by means of quadrature experiments. The properties of the synthetic zeolite are similar to those of the industrial

13X zeolite and its absorbability meets the state standards of chemical industry of China. The synthetic zeolite

can be used to treat the waste water with heavy metal cations.

Key words: Fe;03_rich potassium feldspar powder; hydrothermal synthesis; 13X zeolite; properties

T A A A DY T AR A DY T AR B R AT A
JERLF 1 = 4 o SR 45 40 B 48 A A &5 A AR, T
L3 () B SR g b v e il 7 A e AL, fLIE R A
A AT e (R B 4 e AN B 4 e BH O T R K Ay T
Horbknl BLE b A O kA S5 L X PR g
o R AT A L AT R RS 7 AT e R A R i 1 i,
[R5 P A B A1) S ) W 3 SR RN £ 35 Grif-
fiths, 1987), I 2 N T Aili4b T 2 Tolk Rk .

U HS HER: 2002- 07- 22; &iT HEA: 2002- 09- 24

MR . R KRR W 5B 1 41 43 ¥
i, FCIEURPACUR 4= U AR AR AR, RO K A A
WA, i A ()5 BOTRE T — 4 8rigte . B, A
AMFIFH 220 AT e b DR AR Wb A A 55 0 IR
AT R I A PE 8 ( Drag et al., 1985;
Stamboliev et al., 1985; Murat et al., 1992; Akolebar
et al.,1997; B K, 1999; X & 355, 2001; 1y ¢
2, 1998a; HI/ADAEZE 2001; #4145, 2000) A H

HETE: F7 M 05 40 Dh I H (19990491 14) ; 1™ H b4 e 18] 524 b s 5 52 7 f8CAk 4 8 B 10 H (98015)

TEZE B I SN 1975- ), L MEERFSE, A i Sl



168 EST I 7]

Fr
-r’.

Ju
A<

o 522 4

PR B R B KGR T 243 T 13X kA
(S5 3CEE, 1998 a; #7155, 2000) , F-4% G BCor 1 i
Ji R BE S FH 1 R U R 0 (5 905 ST 2%, 1998 by Bk it
WA, 2001) , Jésfll'fr%‘e:jtlsl%;‘%u}lj%uki?r‘?"ri’cfﬁw"n’d
HIG . AT IR % T2, PRV = B3 8k
T 2 R, 1’+’£i’.:é¢'fm.u; AR, IR T
13X Pl A7 070, H0F A BB 8k 3 A 1) 52 B N HH 32E
1T T VPP

LSRRIy

1.1 JERRIRF

X\J‘il'ﬁi‘$@”“‘%’ﬁ U R MG R kB, 115 Ik
HIFAL P T2, 433 120 H¥AREE FXY1. 24
BhER VT BE s 5 O R X S ol AR AT i il sz 3L
YA o A PR PR 1), ARy

Jory b SN, 85 12 TN, N
\u,“.- O sy Oz 35015, 11V UL

Fes037. 52, FeO 0.12, MnO 0. 08, MgO 0. 73, CaO
0. 67, Na,0 0. 37, K,0 14. 01, P,05 0. 30, H,0"
1. 78, H207 0. 20( e v [ M iR~ R g Py o 4
JEURHI 1k 2 1 43 0 A 45 S R 0 A 41 L B
FXY 1 FE Y i00: KA 76, 41% , HFI 4 12,
61% , (I kA7, 70% , D KA E A Ao A%

(832, 1999) ., fk2F
Ko0 Fl FexO5 R0 83 18 12 B41 45, Si02 \ALO; A&
G AT AT 2 4 KO A i 4 BRER SR B85 5 T )
JAE (A AE, 2001) IS5 A A A
1% Fea O3 M5 B, 05 7. 52% , A BRAR S8 36 A0 K
Tk AR I A, R 5 SURHE Bk R A k13X

T2 ALN. 1Q 18
P&y ALV 100 1J,

30r o BER
o o ERE
so0} ° il

CPS
rmr—
—

250

0
26/(%)
BT JSURHE XS 2ok AT S 4]
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Table 1 Results of three round experiments for hydrothermally synthesizing procedure

SR i fe: Lk I L AR W S A 9% W K 3 %
I- 1 1. 40 45.0 10.0 10.0 16. 94
I- 2 1,40 50.0 9.0 8.0 13.82
I- 3 1.40 40.0 8.0 9.0 22. 80
I- 4 1. 50 45.0 9.0 9.0 21.72
I- 5 1. 50 50.0 8.0 10.0 16. 05
I- 6 1. 50 40.0 10.0 8.0 23.63
-7 1. 60 45.0 8.0 8.0 24. 40
I- 8 1. 60 50.0 10.0 9.0 24.76
-9 1. 60 40.0 9.0 10.0 26. 57

K(1.j) 17.85 21.02 21.78 19.85

K(2.j) 20. 47 18.21 20. 70 23.09

K(3.j) 25.24 24.33 21.08 20. 62
pi g 7.39 6.12 1.08 3.24
-1 1. 50 40.0 10.0 10.0 27. 16
-2 1.50 45.0 9.0 8.0 27. 18
-3 1.50 35.0 8.0 9.0 29. 31
- 4 1. 60 40.0 9.0 9.0 26. 63
-5 1. 60 45.0 8.0 10.0 24. 80
-6 1. 60 35.0 10.0 8.0 27. 44
-7 1.70 40.0 8.0 8.0 27.38
-8 1.70 45.0 10.0 9.0 26. 38
-9 1.70 35.0 9.0 10.0 28.91

K(1.j) 27.88 27.06 26. 99 26. 96

K(2.j) 26.29 26. 12 27.57 27.33

K(3.)) 27.56 28.55 27.16 27. 44
iR 1.59 2.43 0.58 0.48
I 1 1. 50 35.0 8.0 9.0 28. 59
I 2 1. 50 35.0 9.0 9.0 28.02
I 3 1. 70 35.0 9.0 10.0 28. 11

PR BRELE A x (M20) / x(Si02), M= K+ Na: AKBELEA x(H20)/ 2 (M20) .
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Fig. 3 XRD patterns of the synthetic zeolite
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Table 2 Chemical composition and cation coefficients of the synthetic zeolites
L Si0, Ti0:  ALOs  FeOs FeO MnO MgO Ca0 Na0 K10 P.0s  H,0* H0O"
FXZ1 33.61 0. 80 19. 18 7.62 0.03 0.05 1.17 0. 80 11. 14 4.70 0.00 10. 51 9. 28
SX kg 36. 57 0. 31 22.26 2.30 0.25 0.03 1.05 0. 56 11.28 4. 98 0.02 10. 50 8. 96
FE &b sitt Ti* Al Fe'* Mn** Mg Ca’* Na* K*
FXZ1 6.331 0.113 4.259 1. 080 0. 008 0.329 0. 161 4. 069 1. 129
SX1kg 6. 646 0.042 4. 768 0.315 0. 004 0. 283 0. 110 3.975 1. 154
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Fig. 5 DTA curves of the synthetic zeolite
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