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Abstract

The behavior of Na-A type zeolite formed in hydrothermal synthesis of melting slag from municipal incineration ash has been
investigated with varying synthesis time and S10,/AL;O; ratio. Sodiurn silicate and sodium aluminate feed was found to initially
form nuclei of Na-A type zeolite in the behavioral study of the reaction products with different synthesis times. As the synthesis
time increased, the nuclei have grown to Na-A type zeolite crystals by reacting with SiO, and ALO; dissolved from the melting
slag. The hydrothermal synthesis was completed in 10 hr in the SiO,/ALO; ratio of 1.38 and after that time, the Na-A type zeo-
lite formed was dissolved and transformed into hydroxysodalite. Only Na-A type zeolite was formed in the SiOy/ALO; ratio
ranging 0.80 to 1.96, whereas Na-P type zeolite as well as Na-A type was formed in the SiOy/Al20; ratio of 2.54.
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9len, Cr, Cu, Pb, Zn ¥ 5545 g T¥sh
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Fig. 1. XRD pattern of melting slag.
Table 1. Chemical analysis of melting slag
Major elements (Chemical analysis) (wt.%)

Si0G, ALO; | Fe,04 FeO CaO MgO K0 Na,O MnO TiO, P,0s | Ig. loss | Sum
26.6 10.9 19.6 189 124 36 0.7 27 0.8 0.7 09 30 100.7
Trace elements (ICP analysis) (wt.%)

(p‘:;) (pCp?n) Cr Cu Pb Zn
<1 <1 0.37 0.59 0.21 242

J. of Korean Inst. Resources Recycling Vol. 17, No. 4, 2008



HErE 22T E] Na-ATE Algelo|Bo] i, BErl 13 B5 59

ST LrhAR} FAF ATHDE HUleIe 4F
viakart gAY " FEl4719 NaOH/AI(OH),
o] ¥l 1.2, B A9 81E oF 118 B o}
120~130°CellA 593k A7 € w7k s1dsied Al
AN AT FAD)S FHH ez FfollA] Al
#HE ALE Si0, 28~30wt%, Na,0 9~10 wt.%
2 H,0 60~62 wt. % TEHe] UK}

2.2, gMHy

ol AREEE A Fig. 200 AAEIcE selE
B §8l87 (pyrex ARl SHF, kAT, GF
Wt At a3 §8EEaE A5FoE BshA
FE HSAFT R AL S:D A H09 ]
5 1:15:3: 118 A9 (SI0YALO;=1.38, SiOy/
N2,0 = 1.00, H,0/Na,0 = 60)2 E¢3 §, 9hg-A] 7S
WZA 60A 74| HBlAlZImA] asioiet. et vt
SAIZHE 8AITE HESSEE oF 80°CE RX51 Table
22} o] Si0/ALO; H1&-S B 7 HA Faslsirt
7tEAAE 3y dEL AEsgen, WgeT
80~83°CZ FAI3IAR ) 3]
o] THKER 180~200 pmOE A&aursisith Hhe &

s WO

Motor

/‘lnner thermocouple
/-——Clamp

Hi 2 mantle
-]

Material inpu"‘\

/‘71 mpelier

ontrol thermocouple

peas

Stand

Fig. 2. Apparatus of zeolite synthesis.
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Table 2. Reactant composition

No Compositions Si0/AL, O3 Si0O4/Na,O H,0/Na,O
MZz-01 Nay Al 35Si05504 * 54.3H,0 080 0.67 66
MZ-02 Nay 54Al} 1385770, + 46.2H,0 1.38 1.00 60
MZ-03 Nay 43Alp 94Sig 9004 « 40.6H,0 1.96 1.25 55
MZ-04 Na.404lg 3181 404 + 40.7H,0 2.54 1.48 58
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Fig. 3. FTIR spectra of synthesized zeolite with reaction
time, (a) slag (b) 1hr (c) 3hr (d) Shr (e) 10hr (f) 20hr
(A : Na-A type zeolite, M : Magnetite, H : Hydroxy-
sodalite).

Table 3. Characteristic FT-IR absorbtion(cm?) of synthesized
Na-A zeolite and Na-P zeolite

Alignment” Na-A typf:1 zeolite | Na-P typefI zeolite
(em™) (em™)
T-O bend
(T=Si or Al) 467 440
Double ring 580
(Si-O-5i) 536 612
Symmetric Stretch
(Si-0-Al) 666 740
Asymmetric Stretch
(T-O tetrahedra, 1005 1006
T=Si or Al
Asymmetric stretch
(shoulder) 1110 1110

L5EU s £ AT A WA 1417k
Ay 1005, 858, 714, 556, 467 cm™'e] E5thr} LrebsT)
TO 43 A%T=Si = Aldl HH3H= 556 cm'
o]Z8) (double ring)ell G 467 cm'Y FTheE
vhEAIZke] Rl wEr FUHESACE HAEAE FA
TOH AE@71A4, T=Si == Al sHFs= 858
em’le] F4Tio} vl A ApAol lFshs 714 cmY]
a7 RS, 8583 714 em oA e F
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Fig. 4. FTIR spectra of (a) slag, (b) synthesized Na-A
zeolite and (¢) commercial Na-A zeolite.
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Fig. 5. XRD patterns of synthesized zeolite with reaction

- oy .
time () slag (b) Ihr (¢) 3hr (d) Shr (¢) 10hr () 200r 7O Na-A® AlSeel B AF= HE £ U
{A :Na-A type zeolite, M : Magnetite, H : Hydroxy- .3, 15817F o} 5o Na-A% xg}&.a}o%_e_g} AR= %
sodaltc), 19} ol =8 AP0 =0 RS NaAT AL

(a) (b) (¢

(d) (e) 69
Fig. 6. SEM images of (a) slag, (b) 1hr (¢) 3hr (d) 5hr (e) 10hr and (f) 20hr.
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Fig. 9. XRD patterns of product with SiO»/Al,0O; ratio, (a)
slag (b) 0.80, (c) 1.38 (d) 1.96 and (e) 2.54 (A : Na-
A zeolite, P: Na-P zeolite, M : magnetite).
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Fig. 11. FTIR spectra of reaction product at various SiO,/
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