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Abstract: Ammonia nitrogen is well known as a substance that causes the eutrophication with a phosphorus in the
water, because it is contained in the industrial wastewater, agricultural and the stockbreeding wastewater. In addition,
manganese (Mn) and arsenic (As) are included in the mine treated water, etc., and are known as a source of water pollution.
Natural zeolites are used to remove ammonia nitrogen in water but it have a low adsorption capacity. In order to improve
the low adsorption capacity of the natural zeolite, ion substitution was carried out with Na', Ca®, K' and Mg*". The
adsorption capacity and removal rate of ammonia nitrogen (NH,-N) were the highest at 0.66 mg/g and 89.8% in Na" ion
exchanged zeolite. Adsorption experiments of Mn and As were performed using ion exchanged zeolites. Ton exchanged
zeolite with Mg®" showed high adsorption capacity and removal rates of Mn and As.
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Table 1. The Typical Natural Zeolite[27]

Name Chemical formula Crystal structure
Phillipsite (K, Na);o[(AlO,)10(Si02)22] * 20H,O Monoclinic
Erionite (Ca, Mg, Kj, Nay)ss * [(AlO2)o(Si0s)27] + 27H,0 Hexagonal
Faujasite (Ca, Mg, K,, Naz)os * [(AlO2)se(Si02)133] *+ 235H,0 Cubic
Mordenite Nag[(A1O,)5(Si02)40] * 24H,0 Rhombic
Ferrierite Na; sMgo[(AlO5)s 5(Si02)305] + 18HO Rhombic
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Table 2. Composition Ratio of The Natural Zeolite

Element Content (%)
SiO, 67.1
ALO; 17.6
Fe,0s 2.93
CaO 3.29
MgO 1.78
K,0 3.06
Na,O 3.02
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Fig. 1. Experimental apparatus for removal test of NH4-N,
Mn and As.
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Fig. 2. The relationship between the repeat time and the
ion exchange capacity in the ion exchanged zeolite.
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Fig. 3. The relationship between the time and the NH4-N
concentration in the natural zeolite and ion exchanged
zeolite.
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Fig. 4. Reaction equation of the cation exchange in the
ion exchanged zeolite.
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Fig. 5. The relationship between the time and the adsorp-
tion capacity of NHy-N in the natural zeolite and ion ex-
changed zeolite.
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Fig. 6. The relationship between the time and the removal
rate of NHy4-N in the natural zeolite and ion exchanged
zeolite.
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Fig. 7. The relationship between the time and the adsorp-
tion capacity of Mn in the Na" and Mg*" exchanged zeolite.
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Fig. 8. The relationship between the time and the removal
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Fig. 9. The relationship between the time and the adsorp-
tion capacity of As in the ion exchanged zeolite.
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Table 3. The Adsorption Test Results of NHs-N, Mn and As in The Natural Zeolite and Ion Exchanged Zeolite

Natural Ion exchanged zeolite
zeolite Na* K Ca2* Mg**
NH.-N Adsorption capacity (mg/g) 0.49 0.66 0.5 0.5 0.31
Removal rate (%) 66.7 89.8 67.7 67.6 424
Adsorption capacity (mg/g) - 0.09 (120 min) - - 0.23
Removal rate (%) - 16 - - 40.3
As Adsorption capacity (mg/g) - 0.014 0.022 0.061 0.082
Removal rate (%) - 7.8 11 31.2 43.8
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Fig. 10. The relationship between the time and the removal
rate of As in the ion exchanged zeolite.
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Mg 2 o] |85l HA Agelo|E e Fabs
HS& /X8t skth £3F Na', Ca™', K, Mg™ ' & ©]
2 A3H ALefolEL drYold A, MnF As
FHEAS v Wrlete o 2 ZES dith
1) o] eugHFS Mg Z 0] & g > Na'Z o] &
A3 > K2 o] X3k > Ca¥'Z o] X3 A2 F
718t om, Mg ol A 2.71 mg/gl & 7P & o]&
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weHEF S BT

2) EYOM FA(NH-N)O F2E2 A A2
O]EoA 0.49 mg/g, Na'2 X|3HE A&} EoA 0.66
mg/g, Mg"' 2 2]3Hg A& EoA 0.31 mg/g, K'Z
2)8ked A Leko]|EoA 0.50 mg/g, Ca*'E X8 A&
o] EolA 0.50 mg/geloH, Na'2 X3k A&z
o|EoA 7MY T2 FAFS EATh

3) $EYY Aio] AAEL Na'2 X3Hd A&t
O|EA 7HE =& 89.8%F HTh

4) Mn9| F32 M AgTo|E, K'E o] X34
A getol E9} Ca®' & o] 2 X|3HH A gefo]|EollA 113
A kom, Na'Z o] gd Al&elo|E9} Mg™
2 o] X&H AETtolEoA Mnol FaFE 44
0.09¢} 0.23 mg/go] ATt

5) Mn¢] AAEL M 2 o]& x3kg A Lelo|E|
A 7 = 403%E R

6) AsS] T2 A ALl EolA WP A k%
on, o] Xghel Aleto]EoA Ase] FFE Na'
2 2385 Aol EoA 0.014 mg/g, K'Z X 3HH A
S2o]E A 0.022 mg/g, Ca’'Z A &H Ao E
A 0.061 mg/g, Mg®'2 35 A& EolA 0.082
mg/gC 2 71 2 FHAEAS Bk

7) As®] AAEE Mg & X3HE A Leto]EoA 7}
A =o 438%F Bk

8) oo AAEFE YRt HA AAdd=
Na'& o] &g Al&eto|EE ARS8, Mn As
AANE Mg™ 2 o] X33t Aol EE AME3H=

Aol FeEsit= AL ¢ & A

(
AR ATHIE A Y-S whol FYPE Ao AU
ol ZAF=EF Y THNo. 10080288).
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