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A Study on Removal of T-N by Loess Ball Using Synthetic Wastewater. Sung-Euy Shin Choon-Boem
Lee and Wol-Suk Cha*. Department of Chemical Engineering, Chosun University, Gwangju 501-759, Korea —
In this study, the wastewater treatment was conducted to evaluate the removal efficiency of total
nitrogen from synthetic wastewater in the F-STEP PROCESS (anaerobic — oxic — anoxic) with loess
ball as support metrics. The average removal efficiencies of total nitrogen and ammonia nitrogen were
83.0% and 84.4%, respectively. The average nitrification efficiency at the oxic area was 60.9% in the
pH range of effluent water between 4.8 and 6.0. On the other hand, in the case of pH range of effluent
water between 6.5 and 7.5, the denitrification efficiency at the anoxic area was 96.3%. The average
concentration of COD was 12.8 ppm and the removal efficiency of COD in the F-STEP PROCESS were
96.3%. In the case of SS, the average concentration was 7.0% at the effluent.
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Table 1. Composition of synthetic wastewater

Reagent Concentration (ppm)
Glucose 187.5
NH.Cl1 152.8
KH:PO, 2.0
NaHCO; 250.0
FeCl3 0.225

KCl 47

MgS0,- 7H;0 50.0
Ca(l;-2H:0 10.0
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Fig. 1. Variations of T-N concentrations by F-STOP PROCESS
in the synthetic wastewater treatment.
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Fig. 2. Variations of NH:-N concentrations by F-STOP PROCESS
in the synthetic wastewater treatment.
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Fig. 3. Variations of NOs-N concentrations by F-STOP PROCESS
in the synthetic wastewater treatment.
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Fig. 4. Variations of nitrification and pH of effluent water from
oxic reactor.
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Fig. 5. Variations of COD by biofilm in the synthetic waste-
water treatment.

U gL pHet 2& JR-FHd F3td & F4E FAF
7] BEoltHd] HFAL AA F 2719 g% B4
A 5719 A2 £ BA EE F84) L& 22
B AF A AR S Aseine say FPHQ 2

S BReFEd
SS9 ALl 7% £549 SSE HE YA E] 139
(111~16.2) ppm, &7]Z ¥ 16.8(126~225) ppm, FAtaZ
= 7.7(.0~127) ppm o|gth. CODME #7127t 5712
Bo Eghoy SSellME F7127 ErizRT A vEy
e £71%d A&Hog fdsE F7] 9% Aol
HE WHER $55 SS= P 703.7~129) ppmo| gt ¥

Arzd FEFHE A9 83 22 3 1B
o 2F3d, F2UEFA A E SS9 TAFS 74
A & 3 A 451;}

S A0
ARHo g 7|z —
P 712F FAHE 539 HFY 240 l COD 200, &
A2 40 FRAFE NS AR, FEE 3 IFEF
R0 2 HEo) B H4x) A2 (F-STOP PROCESS)
9 7M5A4E FAY & AT 28y COD7} @& B 9d
7129 AHYE AYIIE F& HALE JAHE T JAFY
A el o]F AL AP dHdMe A2y 47
g AXNA gAY €4S niFEe 5 Al2" 729 ")
d A9

2 %

FERS A2 A} g2 > 37)R > FALZ
9 X2 FPEE H52e A2 (F-STOP PROCESS)d
A H49) 240] COD 200, $24 40 (ppm) £} FA
F% AYstd g 22 2L AU FE: Y
BF AALL Bo%olFeH, Y] Ahe H AA

Journal of Life Science 2005, Vol. 15. No. 4 593

o] 844%01 50 W Aie 37129 B A
382 602%0]%:31 #&59 pHE A7t 48~60% A&

A $5F AAE BYon, Tz A a9
AAEE 963%0.2 433 FL ZAH%E Holn Yo HF
29 &4 COD= 128 ppmo 2 H AAE 9B.6%
o]0, 559} Afole HF LTS 7.0 ppmo AT ol
g AAA e d—?%%‘ﬂﬂ’é}(ﬂ A 3 FAFTEA
AQ) 71F L AFHIAN L (FFDA L-AFLAYANE 2
) 71F oluY 71Ed AP FFEFY FA= ¢
A% nAFch 28y ol F 2AE £43}7) AsiA
' A58 bE Nad A i, s e 3
AeAd olzed atse A ol A Tol B2
g gof glor, &F olad WP urp A7} IYH
ofebd FaAol Ao

ZAle =

B APe 20049 AU sted7a 9 Add
3t FyEglon, ofd FA=gyth

e

A=

1. Tchobanoglous, G. and F. L. Burton.1991. Wastewater en-
gineering (Treatment, Disposal, and Reuse), pp. 19-28, 3rd
ed., McGraw-Hill Inc, Singapore.

2. Hegemann, W. 1984, A Combination of The activated sludge
process with fixed film biomass to Increase the capacity of
wastewater treatment plants. Wat. Sci. Tech., 16, 119-130.

3. Kim, D. Y. and H. ]. W00.1990. Comparison on efficiency
of phenol removal according to various RBC disc materials.
J. KSEE. 12(2), 81-89.

4. Lee, S. K, Y. ]. Cho, M. H. Lee, and ]. O.Han. 1995. A study
on biological wastewater treatment using fibrous media. J.
KSEE, 17(1), 53-63.

5. Kim, J. T., K. H. Moon, and J. W. Kim. 2001. Legal testing
methods of water pollution. pp. 3741, Shin kwang press, Seoul.

6. Chang, D. and T. H. Chang. 1988. Kinetic of anaerobic
digestion. |. KSCE, 8(4), 59-67.

7. Kim, C. O., M. S. Park, ]. S. Park, S. H. Lee, and C. S.
Hyun. 1998. Environmental microbiology. pp. 38-45. Hyungseul
press, Seoul, 326-330.

8. Lee, K. H, J. H. Lee. S. L. Song. and T. ].Park. 1997. Charac-
teristics of nitrification from wastewater treatment using a
combined fixed film reactor process. . KSEE, 19(12), 1509-
1522.

9. Wang, L. and A. Hien, 1996. Determination in soil by the
indophenol method. Acta Agric. Scand. 36, 60-70.

10. Nielsen, P. H. 1996. Adsorption of ammonium to activated
sludge. Wat. Res. 30(3), 762-764.

11. EPA 1993. Manual nitrogen control. EPA, 625.

12. Engel, M. S. and M. Alexander. 1998. Growth and autotro-



594 BYBAUHLIX] 2005, Vol. 15. No. 4

phic metabolism of Nitrosomomas Europe. |. Bacterial. 76, 217. 14. Jung, C. C, T. K. Lee, S. E. Lee, and ]. S. Song. 1995. Micro-
13. Shammas, N. K. 1986. Interactions of temperature, pH and biology of wastewater treatment, pp. 338-398, Free academic
biomass on the nitrification process. ]. WPCF. 58(1), 52-59. press, Seoul.



