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This study was conducted to evaluate the treatment efficiency including reaction kinetics and hydraulic
characteristics of food processing wastewater by using an ejector-type aeration system (ETAS) in activated

sludge process.

The oxygen transfer efficiency in ETAS can be changed in accordance with the depth of reactor. However, the
optimum air velocity was found less than 1.82 m/hr at a superficial liquid velocity of 634 m/hr. The ETAS
process showed higher organic material removal efficiency than that of the existing activated sludge process

under hydraulic detention time ranged from 6 to 12 hours.

This process, which can maintain MLVSS highly, is able to have high organic material removal efficiency at
short HRT and deal with variable organic material loading.
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Fig. 1. Schematic diagram of ETAS process.
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experiment
HRT, day 0.5
Influent CODMn, mg/ ¢ 1,914
Effluent CODMn, mg/ £ 243
TSS, mg/ ¢ 147
VSS, mg/ ¢ 120
MLSS, mg/ ¢ 2,014
MLVSS, mg/ ¢ 1,647
SVI (SVp = 312 mé/ ¢) 155
F/Mv, kg COD/kg MLVSS - day| 0.34
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Table 2. Oxgen Transfer Data for ETAS Process

Superficia% liquid Air velocity Amounts of oxygen Kla KLa - Cs Kla-Cs-V Oxygen. Qissoludon
velocity (mvhr) transfer te-D | @n b | (@ho efficiency
(m/hr) (e/hr) | (g/hn) (%)
182 12.00 1597 | 2365 21758 1023 6437
- 542 3574 a51 | 2887 %6560 1248 %.24
904 5061 7934 | 3357 30884 1452 1829
1266 83.48 1112 | 1246 11463 539 485
182 1200 1597 | 2315 212.98 10.01 6266
- 542 35.74 as51 | 2143 25236 1186 24,93
9.04 5061 7934 | 4358 40094 1884 2375
1266 83.48 1112 | 2948 7.2 1275 11.47
182 12.00 1597 | 355 327.06 15.37 923
631 542 3574 51 | 4155 43746 2056 3.2
9.04 5961 7934 | 5289 48659 287 288
1266 83.48 11112 | 5145 52854 24,84 236
182 12.00 1597 1763 162.20 762 4772
717 5.42 3574 51 | 274 209.21 983 2067
9.04 5961 7934 | 4135 380.42 17.88 253
1266 83.48 1112 | 6321 58153 27.33 24,60
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Fig. 3. Relationship between oxygen dissolution efficiency
and air velocity according to superficial liquid
velocity.
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Table 3. Operating results for each stage
S HRT | srT Influent MLSS MLVSS Effluent COD-r.emoval F/Mv
tage TCOD Efficiency ratio
TSS [ VSS T SCOD _
(day) (mg/ 2) (%) (day )
0.52 9.85 1875 9740 8474 396 335 343 9.2 043
I 0.36 6.38 2013 9663 812 415 40.3 464 97.7 0.60
0.24 4.17 1896 9341 84% 732 62.7 56.2 97.0 0.93
0.52 7.30 1947 7672 6721 216 18.8 436 97.8 0.56
I 0.36 505 1864 7565 6682 30.7 26.7 515 %9 0.77
0.24 354 1992 7927 6816 36.3 306 72.8 %.3 1.22
0.52 5.9 1835 5948 5211 207 18.3 496 973 0.66
m 0.36 415 1921 6027 5243 19.8 175 60.7 9%.8 1.02
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100 100(
u |
// ol
e il g
g § )i
o o
E \
E F°1s #=02%
8
g 0 Stagel
Q- " Stagell
—_;::::l 4 Segell
—a— Stagelll i )
0 1 2
0 . . - 2 My ratio (mg OCDINg MLVSS diay)
HRT () )
Fig. 5. COD removal efficiencies for F/Mv in each
stage.
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Fig. 6. Evaluation of growth yield coefficient, Y and
endogeneous coefficient, kq.
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Fig. 7. Evaluation of kinetic coefficients, K and k.



Ejector® X7132& ol &8 HF7FgudT9 A

& 242} 0.263 mg VSS/mg COD % 00082 day-12 UtebktTh
=3, Fig. 794 1/Se W) X - 6/(Si—Sodl dal A5

o &8 K, 2 kite 47 2495 mg COD/ ¢ % 2693
day'2 vrebitch
g4 42 TP 77 2L AASNE AEHH

A Azl ¥ Fo) shieM WA 7bg de AgHa

Qi oA AwHoR 4o AL 4~8A7Y F
Hd AF Azto]l SISO Ffnz B A8 HAHHY
A8 $80] 87EL BE, 49 &£8x U w2 ¥
7AAQ £z HYulR B Aldn 2 A Azt Bl
EgE ¢d e AR At =8, L) 24 WYE 5

£ ¥8 WEEEE FUAYLEA A AR AT
g A B LAY A%, fE59 1o Felst §olat

2 B Ry oy FEE AL TEH AT ety
B fAdl A7 o HExd MLSS 58 2000~
3000 mg/ ¢ olstE A Ao iy 2 AP 73
S+ A 2A7|IHES SV 1208 23R &ks B
ohzh Y i garF gA 71EX o 4 AR o
etk wekd, 71E Mgl vigE dE AT F
o) 5483 dAe =& 4 ol ETAS AN =%
g 5383 A HuY e AT Bo ¥ YEH

2th 52 Ko % k@tez %rhd el dddq
4.3 £

% @ A st¥ 3 HFEE dAeE sto ETAS
o wg&eEH B4 % sty 548 Yok & 4
7, ETAS 349 44428 &L 45 ddf£e 374
7t AR o2 DO F7HE ol %A XA JAdARE
634 m/Mhrol M F7144E 182 mr o1& 2 ste Aol F
& Aoz ATHUT

ETAS W& AH8¥ A%, 5 44 A9 282 ¥

& MLVSS 55o4 24 9ol 4718 WF 2efel o
£ 4 dE 590l J1&9 ARuc 498 2 Ao
2 #uss, 3¢ HRTANE B¢ 47123 A7 ig
2 70g & ol HAF §3& F2NL & Ao e
AARoH £RHY Aoz BUA,

=3

225

&}

-

X 3

1) Metcalf & Eddy, 1979, Wastewater engineering, treatment,
disposal, reuse. McGraw-Hill Book Co., 2nd ed,
Boston, USA.

2) EcKenfelder, W. W. Jr., 1980, Theory and practice of
biological wastewater treatment. Sijthof & Noordhoff.
49-103.

3) Kunio Ishimaru, Ginshiro Oyama and Akikuumi Ushikubo,

1983, The pilot plant treatment of swine wastes by

the deep shaft method, 38th Purdue Univer. Ind.

Waste Conf. Proceed., 163-171.

Cox, G. C., V. H. Lewin, D. L. Redhead and C. B.

Waller, 1980, Use of the deep-shaft process in

uprating and extending existing sewage-treatment

works, Wat. Pollut, Control, 79, 70-86.

Hemming M. L., 1979, General biological aspects of

waste-water treatment including the deep-shaft

process, Wat. Pollut. Control, 78, 312-325.

6) Malina, J., and T. Kimura, 1980, Invited discussion of
paper entitled pilot performance of deep U-tubes’ by
speece, Gallagher, Krick & Thompson. prog. water
Technol., 12, 408.

7) B, 1996, 329 FAHAANEYH.

8) A4, =234, 1984, 33, A&

9) Culp, R. L., 1970, The operation of wastewater
treatment plants, Public Works Magazine, 10, 11.
10) Steel, E. W, and T. J. McGhee, 1979, Water Supply

and Sewerage, New York, McGraw - Hill.

=}
o

4)

5)



