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Abstract

This study was conducted to find out the optimum condition for NH,-N removal from
wastewater by a zeolite column.

The removal efficiency of NH4;-N by a glass column packed with decreased with the
increase in initial concentration, percolation velocity and fraction number.

The result of multiple stepwise regression, NH,-N removal efficiency by the zeolite
column showed a high correlationship with various parameters such as percolation velocity,
initial concentration, adsorption amount and fraction number.

Theoretical formula by parameter coefficients of multiple stepwise regression was found
to be NH,-N removal efficiency=0.620Xamount of zeolite —0.456X percolation velocity
—0.212Xinitial concentration — 3.038Xf{raction number+100.1

In the case of the NH;—N removal efficiency in cattle farming wastewater, the

experimental data were nearly coincident with the theoretical formula.
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Fig. 1. The schematic diagram of glass column
packed with the natural zeolite for per-

colation experiment.
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Fig. 2. Effect of percolation velocity on NHs;-N
removal efficiencies by natural zeolite.

* 3cm id. glass columns were packed

with 20grams of zeolite. Initial conce-

ntration of NH,-N was 100mg kg '.

The volume of each fraction is 100ml.
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Fig. 3. Effect of initial concentration on NHs+N
removal efficiencies by natural zeolite.
* 3cm i.d. glass columns were packed
with 20grams of zeolite. Percolation
velocity was 50ml/min. The volume of
each fraction is 100ml.

SHe BEHES WID Aoz BHHT,
2. NHs* Aommgel H8

B 3cm columnol] K zeolite 20g-2 T 712,
BE7} 10, 50, 100 ¥ 200mg kg™ '9) YR oE FF
BRE HKEE SOml/min2 FHBEAHcL FHEK
o) tmUoliE K RES PESIY KK zeolited]
A% dmyeliE & BREAHES WET #Re
Fig. 33} 2t}

Bk WINREZY Fobel uhel BrEEe B
e ol len, 100mg kg ! ko] HigEANE
BrEgeEl S0%LTE ZBGEH Relds ¢ &
ek 108 SHE 7R zeolited] <& WMET U=Y
obfif &) ME-L BFiRe IR} 20, 50, 100 2
200mg kg 'Y o &% 161, 32.2, 490 ¥ 71.0mg/20
go 2 HBEIFS BREPEES F%out zeolited)
WA fAEL 2k

B b BEY BE7E BolAW ENTERFEY

FA7E BPsA Bl [Bolegel BHES Hel
mholtz#Eo) 1% WisEell Boz MERMS) BER
B B0l Emste] el mBAATS. |

I zeoliteR e HiEHHS WAL ST
2o ohie HETANS Bkl doluth B -
ool WETLE BHsel B AdNE 5
@ RIERRCl LEHEE BREINE oen
zeolited] BATL 58 BET & Q) Wl
BEEEge] ol Aoz BAHED.

3. Zeolite HME2 EiE

R zeolite 10, 20, 50 ¥ 100gg &% EHE 3em
columnel FEHEA)F) 100mg kg 'e] YRVoHE EE
B FKEE S0ml/minoz FEA AT EEK
hel YoMl EX BREE HESIY K& zeoliteol
o dRYobEE =R BRENES BT #F:e
Fig. 49 2tk

Fig. 4 Zeolite®] #HMmEo] BmMETE JEoliE
EFR BRENFEL Birsldod, 100g9 zeoliteE ¥
mate Aol 95% Lk dEuUoHE FH} B
EH%

AR gRinEol Wil wel [RolLBRAE
g FIEXmEECl Bingte™® & Zeolited] FRANEOC]
Bol AFE zeolite7b 22 EOI7} EOIAEE zeo-
liteXM= T/t BRI HHER0] Zojxms
YRR EF FrEFER] W Reg HEY
F sloh

105 HEw) 712 zeolited] <13 HEHEE U] oliE
EFR #EL zeoliteFiInE] 10, 20, 50 2 100gY ™)
%4 27, 49, 86 L 99mgo.Z FEH zeolite®] CECel
e 15, 13, 10 € 5% FEUoHE EFrl WER
Ao 2 eRgh

olgt o] zeolited] ¥RINEC] B2FF UXi]o}iE
E¥e RERS Tou MK ¥ AL FEHA
zeolite7} 100g¥ W= AEREL2E WETLIT *S
sht 100gR Tt AL Edus ARMULZE WES
iz} RSt MEHeESE NH,*ol BEjste ol



236 IR YA ALE M2E (1996)

IOOLk—.——o——o—.\_.__.__—o—o——O
90_‘\,\‘\?\
80 ; .
70t
60
50t

40-\

30} \‘\-——

201 - 109 ——
10F —i— 209 —0—100g

P
I 1 2

o1 2 3 4 5 6 7 8 9 10
Fraction Number

Removal efficiency(%)

Fig. 4. Effect of the added amount of zeolite
on NH.—N removal efficiencies by na-
tural zeolite.

* 3cm id. glass columns were packed
with zeolite. Initial concentration of
NH,—N was 100mg kg™ '. Perolation
velocity was 50ml/min. The volume of
each fraction is 100ml.
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Fig. 5. Effect of diameter of percolation co-
lumn packed with natural zeolite on
NH;—N removal efficiencies.

* Grass columns were packed with 50
grams of zeolite, Initial concentration
of NH,—N was 100mg kg™'. Percola-
tion velocity was 50mg/min. The vo-
lume of each fraction is 100ml.
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Table. 1. The multiple regression of various parameters on the apparent removal efficie-

ncy of NH4s—N.(n=160)

Dependent Independent Parameter  Standard
. . . F Prob > F
variable variable coefficient error
Removal Intercept 100.095 5.204 357.44 0.0001
efficiency Zeolite amount 0.620 0.051 148.80 0.0001
of NH,-N Flow velocity —0.456 0.062 54.42 0.0001
NH,-N concentration —0.212 0.032 44,60 0.0001
Fraction No. —3.038 0379 64.25 0.0001
Column diameter 0.276 1.468 0.04 0.8512
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* 3cm id. glass column were packed

with 50grams of zeolite. Initial conce-
ntration of NHs-N was 94mg kg™

Percolaton velocity was

50ml/min.

The volume of each fraction is 100ml.
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