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Abstract — Adsorption-desorption characteristics of triadimefon(pesticide) by natural zeoli{g(@hdl several synthetic
zeolites was investigated. The synthetic zeolites used in this study were as follows : FaujagiteyRfidsized from coal fly
ash; the mixture of FAU and Na-P1 synthesized from the ratio of Jeju scoria 6 to coal fly ash 4 by weight (FAUgNa-P1)
waste fluid catalytic cracking catalyst(F@)C The distribution coefficient, {and Freundlich constant,-Klecreased in the
following sequences: FG&FAU>(FAU+Na-P1}>CLI, among the zeolites. The desorption characteristics of triadimefon
adsorbed on zeolites was greatly different among natural and synthetic zeolites, i.e., the desorption of triadimeforasecurred e
ily during four successive desorption cycles for natural zeolitg,@lowever, for synthetic zealites, it leaded to poorly defined
desorption isotherms with very small triadimefon concentrations desorbed, greatly deviated from the adsorption isottaimgs, indic
the severe hysterisis. The hysterisis was more evident in more adsorptive zeolites and at lower triadimefon concentrations.
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Table 1. Characteristics of triadimefon used in this study[47]
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Chemical structure Molecular weight Family

Water solubility
(mglL)

Molecular size

(minorx major diameter, A)* Stability

ct—@—o-g-soqcm)s

™ 293.8 Triazole fungicide
N—/

64(2T)

Stable to hydrolysis: Dif(22°C) > 1y

7:84x10.56 (PH 3, 6, and 9)

*Measured in stable conformation of these pesticides using semiemperical AM 1 Hamiltonian computer program.
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Fig. 1. XRD patterns of the zeolites synthesized with the ratio of Je

17 55 KX = 29 A = Sj
AlZE 191 2471 58] Aol B 4 QVOE]L}[?.S] FAUE SAF 1 scoria and coal fly ash by weight (Reaction condition: 78C, 48
o] o3t 1.3[49p|B= ej7h Aite] fAls|of dirt. mekh] FAU A hrs, 4 M NaOH; S: Scoria; P: Na-P1; F(ratio): Fly ash; F(peak)
SHO|EE ] fE) Ayt Aol A AAA e sRtER FAU; M: Mullite; Q: Quartz; Pl: Plagioclase; Py: Pyroxene; H:
ATAE ARSI AeAdde Aol & Fald o] eyt Hematite).
Table 2. Physical and chemical properties of zeolites used in this study
Properties
Zeolite
Channel Pore diameter(A) Specific surface aré@)m (mec(:qI/ElC(:)O 9 Organic matter(%o)
8-ring 2.6%x3.7
CLI§ 3.3x4.6 75 182.2 0.12
10-ring 3.0x7.6
FAUF’* 7x8(entrance) 64 136.1 0.19
(FAU+Na-P1§r 12-ring® 13 54 180.8 0.34
FCCY (inside channel) 150 451 0.20

natural clinoptilolite "FAU synthesized from coal fly astmixture of FAU and Na-P1 synthesized from the ratio of Jeju scoria 6 to fly ash 4 by feigie,

fluid catalytic cracking catalysfcharacteristics for FAU, *b and c are not pu

re FAU, but FAU type zeolites.

HWAHAK KONGHAK Vol. 40, No. 2, April, 2002



268 i A -

Intensity

10 20 30 40 50
z26eloe

Fig. 2. XRD pattern of natural zeolite used in this study(C: Clinoptilo-
lite).
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Fig. 3. XRD pattern of FCC,(waste fluid catalytic cracking catalyst)
used in this study(F: Faujasite).
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Fig. 4. Triadimefon adsorption kinetics on several zeolites: FCC,,,,l
CLly, a1 FAU, v: (FAU+Na-Pl)ge, O: Control).
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Table 3. Chemical composition(wt%) of the zeolites used in this study
Zeolite SiQ AlLO, Na,0 CaO FeO;, Other§
CLIg 68.6 13.3 2.7 2.7 2.1 10.6
FAUR* 38.1 30.1 5.6 438 4.9 16.2
(FAU+Na-P1§" 46.2 14.1 5.8 8.3 131 12.4
FCCY 73.4 25.0 - - - 16

2natural clinoptilolite ?FAU synthesized from coal fly astmixture of FAU and Na-P1 synthesized from the ratio of Jeju scoria 6 to fly ash 4 by feigite,
fluid catalytic cracking catalysisum of MgO, KO, TiO,, MnO and BOg, *b and c are not pure FAU, but FAU type zeolites.
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Table 4. Linear regression equations and determination coefficienfer
the isotherms of Linear and Freundlich generated fromthe
adsorption data of triadimefon in several zeolites

Linear regression equations

Zeolites
Linear Freundlich
CLlIy y=19.093x+30.154 y=0.7414x+1.5908
r?=0.9481 r?=0.9607
FAUL y=27.823x+48.763 y=0.6654x+1.821
r?=0.9702 r’=0.9781
(FAU+Na-P1),. y=27.707x+12.754 y=0.7414x+1.6683
r?=0.9496 r?=0.9603
FCGy y=13336x+32.179 y=0.9909x+4.1284
r?=0.9979 r?=0.9972

Table 5. The parameters of the isotherms of Linear and Freundliclfor
the adsorption of triadimefon in several zeolites

) Linear Freundlich
Zeolites
Ko Ke 1ne
CLly 19.09 39.0 0.741
FAUL 27.82 66.2 0.665
(FAU+Na-P1) 27.71 46.6 0.741
FCGy 13,336 13,340 0.991
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Ro, Roz Roz Ren Rea Rm% 7}7} 698.6, 1.5, 1.5, 344.6, 2.4, 1.2
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Table 6. Change in enthalpy@H) for the adsorption of triadimefon on
several zeolites at 18C and 45°C

Zeolites TempdC) Cmg/L)* AH(Kcal mor?)
CLly 15 8.4620 -0.494
45 9.1798
FAUL 15 8.6009 0.903
45 7.4108
(FAU+Na-P1) 15 9.4676 3.608
45 5.2237
FCGy 15 0.1336 2.038
45 0.0955

*Equilibrium concentration obtained for initial concentration ofug0mL.
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Table 7. Freundlich desorption constants(1/gp,) and hysteresis, H=(1/p5))/(1/ng), for triadimefon sorption-desorption by several zeolites

soke) @) glol 5
o A A%
@gEn /sy

Zeolites
g‘c')tl':tlscf%rr'cdeerzg?ggg] CLIy FAUE (FAU+Na-P1) FCGy
1/nF(D) H 1/nF(D) H 1/nF(D) H 1/r\:(D) H
10pg/mL 0.7271 0.9806 0.0063 0.0095 0.0120 0.0163 0.0006 0.0006
8 ug/mL 0.6292 0.8486 0.0062 0.0093 0.0103 0.0139 0.0005 0.0005
6 pg/mL 0.6224 0.8395 0.0058 0.0086 0.0102 0.0137 0.0004 0.0004
4pug/mL 0.5883 0.7934 0.0047 0.0071 0.0099 0.0133 0.0005 0.0005
2 pg/mL 0.5614 0.7572 0.0038 0.0057 0.0088 0.0119 0.0005 0.0005
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