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Synthesis of Na-A type Zeolite From Melting Slag
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Qo 271 $44U18 SLEAR o] Yike SN BAIAYOZH Na-AY A&
ES fé.“é’é}?‘iﬁ} R é&ﬂ/‘ AAZ A% w8718 AHEt. 2REde <
o) #3AFTY BN MSHE T F84'I NaalO, 8L ABIQEH, B2
3}etz /‘4—0— Si0O2 5.7 wt% Nax0O 3.2 wi%o]a, F2= Eu]7} Na,0/ALO; =1.29} H,O/Na,0=9
7082 ¢FulF =529 NaOH %‘ﬂ"é HHEAA Az Al AgE eda, G
&4 123 NaAlO, #8485 ERAZ EAEE o 80TAN 7~8AF wh3A]714 Na-A
liE}OlEﬂ AR FAHUT. FEEHY o] FHA EFHEL NaxO: ALOs: Si0:9] &
317} 13~14:08~09:20]l o] Wh-gLola} ca29 Hl&L2 1:7~10 (gec)olfirt. FHE A
SefolE9] Fole 7Y oI Y5 oF 1 umolgith. B, Ca”'ol o) U)F o] Lu
£ Z(CEC)L 180~210 meq/100 go|L B2 BEEH= MA& ﬂ]ia].o]Eg]. Hl W EhE oF 80% 4
Folgernz Axxay 299 FEEASG 2L FEAYELR AHEE £ 3l Ao

FR0| 1 ALl E, Na-A, &85, €54, Foleudsd

BL'ruL‘iz.\&Ll_‘l

ABSTRACT : Na-A zeolite were synthesized from melting slag of the incinerated ash by the
alkaline activation processes. The experiments were performed in stainless steel vessels, with
continuous stirring during the reaction periods. The silica-rich solution, a starting material, which
was the waste of crystal growth factory, contains 5.7 wt% SiO, and 3.2 wt% Na,O. And NaAlO,
was made by the reaction of aluminium dross and NaOH solution and its molar ratios were
Na,O/ALO; = 1.2 and H,O/NayO =9. During the residence time of 7~8 h at 80°C, the mixing of the
silica-rich solution, NaAlO, and melting slag yields the production of homogeneous Na-A . zeolite.
The optimal reactant composition in molar ratio of NayO:ALO;: SiO; was 1.3~1.4:0.8~09:2
and mixing ratio of solution and slag was 1/7~10 (g/cc). Synthesized Na-A zeolite has cubic form
uniformly and its size ranges about 1pm. Ca™ ion exchange capacity of the Na-A was about 180~
210 meq/100 g, corresponding approximately 80% to the commercial detergent builder.
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Fig. 1. X-ray diffraction pattern of melting slag from the incinerated ash.

Table 1. Chemical compositions of melting slag (Unit : %)
Si0, AlLOs Fe O, Ca0 MgO K,O Na,O TiO; MnO P30 Igloss
36.02 22.45 0.70 16.35 0.78 0.26 6.67 0.31 0.05 0.19 16.01
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Table 2. Experimental results of zeolitization depending on the chemistry of the solution: The starting
materials are slag, sodium silicate solution and sodium aluminate
Group No No Starting Material S/L  Aging T (C) hr R (g) product pH CEC I

21 wgtd62n+iMLS  1/10 - 80 24 37 AKS) 124 157 25
, 23 wgtd62n+IMLS  1/7 - 80 48 65 AHSHG) 120 - 14
34 wgtd62n+1.5MLS  1/8 - 80 20 71 A+G 119 145 23
29 wgtd62n+1.5ML5  1/6 . 80 90 84 AHSHG 122 - 14
18 wg+d68n+tIML5  1/10 - 80 48 60 A+S 124 - 17
. 26 wg+d6Sn+IML5  1/6 - 90 48 80 A+S 114 - 13
20 wgtd68n+1.5MLS  1/10 - 80 48 69 A+ 123 - 13
30 wg+d68nt2ML5  1/6 - 85 90 84 A+sHG 121 - 10
40  wgtd6ln+15L5  1/8 - 80 20 51 AHG) 1.6 148 25
111 17 we+d6In+1.5ML5  1/10 - 80 48 63 A+S 126 - 16
41 wgtd6Intl.5SMLS  1/8 - 90 20 55 AHG) 11.6 156 25
24 wg+d+0.5L5 1/10 - 80 48 52 PHS) 123 - -
v 39 wg+d+1.5MLS 118 - 80 20 45 AHG) 1.6 165 22
68  wgt+d+2MLS 18 750 80 15 61 A 134 - 16
190 d+2ML5 - - 80 6 4 A 134 230 45
103 we+d8In+IMLS /11 - 80 5 70 P 135 - -
104 wgtd8ln+1.8MLS  1/11 - 80 5 8 A 135 175 28
94 wg+d81n+2.5ML5  1/11 - 80 6 9% A 137 190 30
\ 99 wgtd$In+3ML5 /11 - 80 5 81 A 135 186 30
109 wgtd8In+t2ML5 /15 - 80 5 75 A 135 194 35
171 wgtd81n+2ML5  1/11 7 80 3 55 A+G 13.5 25
151 wg+d81n#2MLS  1/14 7 80 16 82 A 132 181 38
100 wg+d$1n+2MLS 113 90 5 92  A+S 135 195 23
150 wg+d8In+2ML5  1/13 5 80 5 9 A 133 200 38

* wg: slag, A: A-type zeolite, R: recovery in gram, G: glassy material, S: hydoroxysodalite, K: katoiite, L5: NaAlO, S/L:
ratio of slag and liquid. I: intensity of reflection on the diffractogram in arbitrary unit. Parenthesis represents
phases with small amount. CEC : cation exchange capacity. d62n, d68n, d61n, d81n and d represent the content of
Si0, of sodium silicate solution with 17, 11, 8, 3.8 and 5.7 wt%, respectively.

Table 3. Experimental results of zeolitization depending on the chemistry of the solution: The starting
materials are NaOH solution, slag and sodium aluminate

No Starting Material S/L aging hr R(g) pH product I
60 wg+0.3N+1.5L5 1/6 50/1d 7 42 13.0 G+(A+S)+K 7
58 wg+0.3N+1.5L5 1/6 50/1d 7 53 13.0 GHQ+A) 3
66 wg+0.3N+1.5L5 1/10 50/1d 13 35 13.3 GHA+S+K) 5
64 wg+0.3N+1.5L5 1/10 50/1d 24 39 132 GHA+K) 12
65 wg+0.3N+1.5L5 1/10 - 24 39 13.2 G+H(A+S+K) 5
67 wg+0.3N+21L.5 1/10 - 7 29 13.4 GHS+K+A) 8
42 wg+IN+1L5 1/5 - 15 81 12.9 G+A+(S+K) 10
43 wg+IN+1L5 1/5 25/1d 7 11 13.0 G+A+S+K 11
45 wg+IN+IL5 1/6 50/1d 14 81 12.5 G+A+S+K 9
50 wg+IN+1L5 1/5 50/1d 7 49 13.0 G+A+(S+K) 11
46 wg+IN+1.5L5 1/6 50/1d 15 71 12.4 G+A+S+K 9
35 wg+IN+2L5 1/10 - 48 41 12.0 G+S+K 10
27 wg+2N+1.5L5 1/10 - 48 54 11.2 G+S+K -
37 wg+2N+2L5 1/10 - 20 45 11.9 G+S+(K)

8 wg+3N 1/10 - 6 27 12.3 GHQ 2
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Fig. 2. X-ray diffraction pattern of A-type zeolite based on melting slag.
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