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ABSTRACT

The objectives of this study are to investigate the effect of media on the removal efficiency of ni-
trate-nitrogen and the biofilm thickness in the fluidized bed biofilm reactor(FBBR) used for the
high rate denitrification of nitric acid wastewater. Granular activated carbon(GAC) of 1.274 mm di-
ameter and sand of 0.455 mm diameter were used as the media in the FBBR of 0.05 m diameter
and 1.5 m height. As the nitrate-nitrogen concentration of the influent was increased stepwise from
600 to 4800 mg/l, the nitrate- and nitrite-nitrogen concentration of the effluent. biofilm thickness
and biofilm dry density were measured to study the effects of media on the denitrification ef-
ficiency. The biofilm thickness increased with the substrate loading rate, and the biofilm dry density
decreased with the increase of the biofilm thickness. At the influent nitrate-nitrogen concentration
of 2400 mg/!l, the removal efficiency in the FBBR with GAC was 88%, while that in the FBBR with

sand was 99.6%.

The biofilm in the FBBR with GAC was so thick, 754.9 um, as to increase the

mass transfer resistance. compared to that, 143.7 um, in the FBBR with sand. The maximum spec-

ific denitrification rate in the FBBR with GAC was 15.0 kg-N/m’

- day, while that in the FBBR with

sand was 18.0 kg-N/m" - day. The biomass concentration in the FBBR with sand exhibited the high

value 37 kg/m".

Keywords : denitrification, FBBR, Biofilm, Biomass.
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Fig. 1. Schematic diagram of the FBBR.

Table 1. Characteristics of the media.

diameter(mm) density(g/cm*) quantity(g)

GAC 1.274 1.338 156
sand 0.455 2.611 300
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Table 2. Composition of feed solution.”

Component Concentration(mg/!)
HNO, 35.412
NH.OH 30.864
C.HsOH 144
MgSO, 0.072
Trace element 0.0072

Table 3. Composition of trace element.

Composition g/l
H:BO, 1
ZnS0, - TH.O 0.4
NH4M07034 . 4H:O 0.2
MnSO; - 7H.0 0.25
CuS0; - 5H.0 0.45
FeSO, - 7TH.O 0.25
KI 10
Fe - chelate 200

Table 4. Experimental variables.

Media NO: -N con- Loading rate
centration (mg/l) (kg NO; —N/m’- day)
600 3.66
GAC 1200 7.32
2400 14.64
2400 14.64
sand 3600 21.97
4800 29.29

Korean Journal of Environmental Health Society, Vol. 23(1)



The High Rate Denitrification of Nitric Acid Wastewater in a Fluidized Bed Biofilm Reactor 99

Aok mEwe] A Aol Fid A'E 25
miell NitraVer 5 Nitrate Reagent Powder Pillow
£ T3 1 <ol 23 sl=ge] AAEE o}
Aade gz s} opHAld-2  diazonium
saltE HASLEE sulfanilic acid®} vh-g-3c}. Di-
azonium salt+= gentisic acide} 2%sle] 24 3}
FEL FAgl o]E  spectrophotometer(DR
2000, Hach CO.)°l Yo F5g A 3)sin).

olalabAl A= Ferrous sulfate method & o4
3]'“] AR mE el opdabg At -
® A8 25 mlell NitriVer 2 Nitrite Reagent
Powder PillowE& F113Pd 29te) &F-3 ferrous
sulfate} obd4tad-& A2k Ferrous iond-
NO2} Zgsted AFA &S Az} ol&
spectrophotometerel ol Fx & Z3 3kt

A& A= #v]A(MEIJ! Techno CO.)2E
Tarsigich Ao = st 52 Yulvt of
Y7 w el 40709 58S AFH, Age 1F=A
2] Zolo} B-2F A7 e] Aol & o HTHXRAHE
wsdet.

AET el FAF Az} #u]73(SEM, Alpha -
25A, AKASHI CO) oz #ats}oict,

Iv. dsdat ¥ 2@
L i‘éde* wE8 éﬂﬁgt BESTI0IM s

1°ﬂ FAELS oAl B 0]8-3}
49 E5E 600, 1200,

T A e Y Lirw DY
g o0}

£ ® L Ef.NO, N

-

£ . -

5 50| © GEMNO-N

o - -

£ —— . inf MO, -N 1800
c 3

¢ 200}

]

3

z s} PRS- 4 1200

2

A_No_
S
o
e
@
o
o

3
Influent NOy —N concentration {mg/t]

tfiuent NO

[=}

i

50 P
(e &) o
25 30 35 40 45 50

o] 5 10 15 20

Time [doy]

Fig. 2. Effluent NO; - and NO, - N concentrations
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media.
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