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ABSTRACT

Removal of ammonia from aqueous solutions has been studied with zeolite and bentonite minerals. Zeolite and bentonite pow-
der were supplied by a domestic company and used as delivered without further purification. The aqueous pH was found to
increase by addition of zeolite or bentonite up to pH 8.5 from initial pH of 5.5~5.7. From the C.E.C. measurement by ammo-
nium acetate leaching method, the values of C.E.C. of zeolite and bentonite sample were observed to be 129.7 meq/100 gr and
65.1 meg/100 gr, respectively and Na* ion accounted for the major part of total C.E.C. in both cases. In the removal of ammonia
with zeolite and bentonite, physical adsorption of ammonium ion onto minerals was believed to contribute to the removal of it
as well as the intrinsic cation exchange reaction. Finally, zeolite was found to be superior to bentonite in the removal of ammonia

from aqueous solutions.
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Table 1. Chemical compositions of zeolite and bentonite sample used in the work. (unit : wt%)
Fe, 05 Al,O, Sio, TiO, CaO MgO K0 Na,O (Ignition loss| Total
zeolite 1.64 12.08 62.5 0.23 1.79 0.75 2.68 2.79 142 98.66
bentonite 2.37 13.31 65.7 0.14 1.25 1.58 0.9 2.19 12.7 100.14
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Fig. 1. X-ray diffraction patterns of zeolite and bentonite
used in the work.
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Fig. 2. SEM observations of zeolite and bentonite.
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Table 2. Particle size distribution of zeolite and bentonite used in the work

Cumulative Vol. % 10 25 50 75 90
Particle size zeolite 2.704 4.633 10.01 17.41 24.34
(pm) bentonite 1.825 2.526. 4,338 8.587 13.37
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Table 3. C.E.C. values of zeolite and bentonite by ammonium
acetate leaching (unit : meq/100 gr)

Na K Ca Mg Total

71.3 20.6 337 4.1 129.7
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39.7 0.9 21.8 2.7 65.1

bentonite
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Fig. 5. Removal of ammonia by zeolite depending on the
slurry density. (initial concentration of NH;-N : 108
ppm)

, Zgalzol okn)e o2yl geolited] Yol
g8 =3k gFujo} AjA ool 1 Po] ATle
it zeolites] 913 dnuo} AAr} olFefFicke A
olulal Qirt. oleb e o] 2wghukd o]2le] ¢t
Hujo} AAE dutAl FEFo] 7T sle E9F
FEFo 7)¢lskE Aog FolHy Jom, ujed A
AE zeolited] &3 8AF9] 2 dRYol AAE
& oolete] MBS B3 AALH W T 9%
AALT oz FAE & g Aoz Azt
Fig. 5 ol Aoz A ¢Rvol AAE 33.6%
£ zeolite 02% A7 CEC. ©|EXE 7|FEoer &
45 olemihieo g AAT 5 du Gyl Al
ALL vehd AoeM, AA AP T-AIZE 104
7+ AT T ol2XE Izt A3lEle AeE vEREY
Tt whebA, oj9} Z+e dRUo} AL &F ol
@kl 23 A olLlof el AFE upe} Fo
zeolite o 93 B3 FHAT 79zl e Hes
ZAHrh. 8, zeolite ¢ FIIEES 1.0% 2 2.0%
2 Z77)E AL JolME ol2HogE 100%7)
2 gRUolZ A 7jsldor sh dA|2E ol nX|A|
ke Ao yehgt) olie Xghilkge] =W

2

o

o ok
o

H

=

force 7} ¥E31597] Wil AO
Wb zeolites AMESIY] FEAF YRUOLE o=
Fr olstE AlA e 2HT Aoz 4rEy.
Fig. 6 & %7] NHy-N TE& 546 ppmeZ F7H
A zeolited] 23 LR o} AAEE FARE Ao2H,
oA e} w7 IR R WA ZE 24]7E ol o= Qhrhe}

S T . T
.um(')z% ambient temperature

sl A 1.0% Initial Concentration of NH,-N : 546 pom ]
° v 2.0% (Theoretical value for sturry density 2.0% = 66.5%)
g | BN
E 60f 4
E v
s o/ " J
E 4 S

. 4
——

ical value for shurry density 0.2% = 6.65%)

///mmmhmmm%ﬁm%)

L) (T

o I 1 L 1 L
0 2 4 6 8 0 12

Reaction Time, hr

Fig. 6. Removal of ammmonia by zeolite depending on the
slurry density. (initial concentration of NH;3-N : 546
ppm)
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