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Abstract

BACKGROUND: Generally, ammonia occurs from
agricultural waste disposal. Ammonia is known as a harmful
substance to the human body and has a bad influence such as
eutrophication on the ecosystem. It is possible to remove the
ammonia by ammonia adsorption method using natural
zeolite, without external influence. However, due to the
natural zeolite shape, it is hard to reuse.

METHODS AND RESULTS: Electrospinning method
can produce fiber with constant diameter. Moreover,
electrospinning method has no limitation for selecting the
material to make the fiber, and thus, it is valuable to reform
the surface of adsorbent. In this study, reusable membrane
was made by electrospinning method. The highest removal
efficiency was shown from the membrane with 20% of
zeolite included, and it has been verified that it is possible to
reuse the membrane through chemical treatment. The
highest ammonia removal efficiency was about 92.4%.
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CONCLUSION: In this study, ammonia adsorption
characteristics of zeolite fibers were studied. Electrospinning
method can produce zeolite fiber with even distribution.
Ammonia can be removed efficiently from ion exchange
ability of the natural zeolite. The result of adsorption isotherm
indicated that both Freundlich model and Langmuir model
provided the best fit for equilibrium data. And study on
desorption has demonstrated that the ion exchange from
zeolite was reversible when 0.01 M NaCl and KCI solution
were used.

Key words: Ammonia adsorption, Electrospinnig, Mem-
brane reuse, Natural zeolite
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(Hach Co.)& AFE-3le] DR 5000 (HACH, USA)Z o]&4) =
galsick AlkE AlgElolE AEke] Uit 7k 9 ARk
H71E 98] H,SO(SAMCHUN Co.), NaCl(SAMCHUN
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Table 1. The concentration (wt%) and name of each
solution used in the experiments

DMF Zeolite PAN Name
90 0 10 0 wt%(z/DMF)
89 1 10 1 wt%(z/DMF)
85 5 10 5 wt%(z/DMF)
80 10 10 10 wt%(z/DMF)
75 15 10 20 wt%(z/DMF)
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Fig. 1. FE-SEM image of electrospun fiber of (a) 0 wt% (z/DMF) at 500X, (b) 0 wt% (z/DMF) at 200X, (c) 20 wt%

(z/DMF) at 500X, (d) 20 wt% (z/DMF) at 2000X according to the addition of zeolite.
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Fig. 2. EDS elemental mapping of 20 wt%(z/DMEF). (a) C mapping, (b) Al mapping, (c) Si mapping, (d) K mapping,

(e) Mg mapping, (f) Na mapping, (g) Ca mapping.
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Fig. 3. FT-IR analysis of 20 wt%(z/DMF).
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Fig. 4. Measuring pore size of 20 wt%(z/DMF) fiber.
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Table 2. Adsorption efficiency by zeolite content

Sample Efficiency(%)
GF/C 0.00 £ 0
0 wt%(z/DMF) 0.00 £ 0.01
1 wt%(z/DMEF) 63.6 £ 1.3

5 wt%(z/DMF) 723 £ 1.2

10 wt%(z/DMF) 87.6 £ 0.8
20 wt%(z/DMEF) 924 £ 0.6
zeolite powder 90.3 £ 1.2

oto| otmL|o} &t HF LIS
20 wt% (z/DMF) A9 S2E54S
Langmuir?} Freundlich &2} 5=22]¢] %]
< Table 37} Fig. 50 YeRSitt E44]
modelollA 1/n ko] 2 ol A E&&o] Yo 0.3-0.7
AL FE 7HR S W SRSl oA o] Slo] Fatg o]
=& o7 HuEHTH27]. £ F2AC B9 1/n gho] oF
04302 F& Hhgof "J@@e gkelsteity. Langmuir 9}
Freundlich &% 5-&4& wws] BLS w), R2 gk 247}
0.9569, 0.9726 % %=%5|%{th. Langmuir model> &2170]
A Al @S ot e A ]*— 7Hg el A=ist
= Fdojm, Freundhch modelS U 25 s 7Pgstl
”% sk BEo|tl{28]. 7 R2gto] gto] AA| ZdolahA] erhal
g om, oo wet 20 wt%(z/DMF) A+ 7 REE &

ol 7] 95k
g31om, 1 3k
o
|

57
°l

= Freundlich

Table 3. Model parameters for Freundlich model and
Langmuir model obtained from equilibrium adsorption
experiment for 20 wt%(z/DMF)

Freundlich model Langmuir model

K¢ 2 Qm 2
1 R b R
(L/g) /n (mg/g)
0.8796 0.4347 0.9726 2.34 0.580 0.9569
2.0
1.5 4
E 1.0
&

0.5 1
@®  adsorpton data
Langmuir
——— Freundlich

0.0

0 1 2 3 4 5 6
Ce(mg/L)

Fig. 5. Langmuir and Freundlich isotherm adsorption
data model fit of 20 wt%(z/DMF).

S FAAG S e Aash 9F mE 0E 53
5 850 FHUAUZA GF& vk weskick

ato| LYTAM EN

oo VTR 9190 AV Sl BHAROm 1412

T 77 W3S Table 4°f WERITE 1A13F A 5 Al e}
o|E Wjule] FARIol= AA vEhA] dgton, el
ol W3S WEepA] KT ol PANI} A& ES
24 FgAelA Z1lgekaL '4’140]'03‘3]' Table 5% &3l 4t
A 5 ARol FA ARl S aES HA dEY A

Table 4. weight change after acid immersion of 20 wt%
(z/DMF)

Time (min) 0 60
Weight (g) 0.088 + 0.03 0.089 + 0.06
Table 5. ammonia adsorption efficiency after acid

immersion of 20 wt%(z/DMF)

Reuse time Effiency (%)

0 58.5
1 56.4
2 52.6
3 44.5
4 42.5
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Fig. 6. 20 wt%(z/DMF) reuse efficiency according to solution. (a) Using KCl solution for reuse, (b) Using NaCl solution

for reuse.
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