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FARE 7H e A5 AESH AEE Y8l vAE FAZE LA EMMC 3428 A8l 5718 2 F
&8 FAAA 7S FrBIITH A E A8E TAIERA B Al THA S 84 ’5‘31 ]% cellulose triacetate
& 0|83t gel matrixoll ZAANA AFE F3451UT) anoxick e} oxicRE TAIH A|AH §7]2 0l HaHE)
& S7MATP AR A v HgE Fele o] sk A4 418 }w 0.65~1.72 kgCOD/
m’-d, F24 FEH= 0.119~0.317 kgT-N/m*-d2] H oA 4dAZ Uro] HEAZ £ QAo A3 5
AT A AT 25 44 5 1AAQ 60 mg/l 0|3 71Eo2E u TN A$ fﬂﬁl
A ELATE= oF 0.3 kgT-N/m*-d) 2107 Uehdt} T-NY A$E= Rahg Zvf we AAAE Aslr) =8
RO NH, N A4 24 GAERE 78S S7HA1719A @_fﬂaﬁi A} Bobg Frtlm B7etn AlA
28 ke guisto] & AP A8eh Alale] A9 Ak} Hhe-2 FaPEe] BAe] EaFoR o]Fo]

A Aoz HrhEgich A% 7I7F % Anoxic®9] AW AAa xﬂﬂ%—% 7 GAEE HE 99.51~98.62%% L
B o™ oxicxo] Arhst AAEE 94.0~96.9%F UERHTEH AR AARE g §4RE-8300A 58 Al
282 T(COD: Chemical Oxygen Demand)®] 73-% 94.2%~96.6%, T2 29 AL 73.4~83.4%9) AAEZEHE 1}
ERISIT}.

Abstract — In this study, the feasibility of simultaneous removal of organic materials and nitrogen in the waste-
water from fisheries processing plant was evaluated using entrapped mixed microbial cell technique (EMMC)
process. The experiment was performed using activated sludge from municipal sewage treatment plant which
was immobilized with gel matrix by cellulose triacetate. It was found that the stable operation at the treatment system
which is composed of anoxic and oxic tank, was possible when the organic and nitrogen loading rates were increased
stepwise. The organic and nitrogen loading rates were applied from 0.65 to 1.72 kgCOD/m*d and from 0.119 to
0.317 kgT-N/m’ with four steps, respectively. The maximum nitrogen loading rate which could satisfy the reg-
ulated effluent standard of nitrogen concentration, was 0.3 kgT-N/m*/d. The removal efficiency of total nitrogen
was decreased apparently as increasing nitrogen loading rates, whereas the removal efficiency of ammonium nitro-
gen was effective at the all tested nitrogen loading rates. Therefore, it was concluded that nitrification was efficient
at the system. Nitrate removal efficiency ranged from 98.62% to 99.51%, whereas the nitrification efficiency at
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the oxic tank ranged 94.0% to 96.9% at the tested loading rates. The removal efficiencies of chemical oxygen
demand (COD) and those of total nitrogen at the entire system ranged from 94.2% to 96.6% and 73.4% to 83.4%,

respectively.

Keywords: Entrapped Mixed Microbial Cell Technique(™] 8 & 74| £ ¥ 7]%), Loading Rate(**3}&), Fisher-
ies Processing Plant(FAME 7153, Wastewater Treatment(Fl<=*2]), Nitrogen(d4)
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AA A 7FEERAA dESE Haee OFE 2458 A
el gJste] HEH L Qe AOFE B HI ATk HAl[1994)).
ZEv BgEn A A 9 Qle] AAEE] Ha FIRTA
ZFex] F7go] ol 2 @EA L AALEC] ol (7 F
[1985]) =2 2-37]|=7 sHE $x0Ee] o ¥t oh
& H{e Bx7t 2087 FAT o bR LERAFE uliE
o] o} aA EojA HAAR] HE|ago] Ak 7t Aot
(=1 F[1998]). T3 FAME 7FEFFS thF-R QA TEE F
FAHEUE 5 WE 7] €L BE 9 2AnE Fo= QlE
AR of] 711 $A1E o2 A g e Hiln
QlE o] W Ao ¥ T itkBalslev et al [1990],
Nair[1990]). ©]213t 2-24ke] B4 olol|w 2182 S0 uje}
H2] g 9l o] 78 A uFol] BESHE A
Y7t FRAELE IE F Qv wEbA g /A HeA Y
o] A% olzgt WA ] Bl ByStEAE Ahe} Qi 7
2 FkdFe] AA7) Ve s AZE Fej Aelao] Hash)

olgfgt W F2o] shh= BiHglolE gel Wloll AAIR o= 17
AlA A elsh= W)t} Entrapped Mixed Microbial Cell(EMMC)
F7golet E2)& o] e wlexultoeld 282 NinA A2
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2 Yang[1990, 1991]0)] &Jato] Hig=Ae] 2HOoR shets]
E AA8T4Y dioke 2 EMMCEAS B 7k A3
7 1 Q=] AE T AR 2] BAE ddE 4 9 A
9] 2718 Y 7 ths A Solth(Yang & Wang[1990],
Lin & Chen[1993]). 2 2| % EMMCERS W) AZAIF
ARFE SV A0 AIEE AslEdolt 3AIA AF
SREH Hag 4 9lon Al F7o) rAES w2
AR F= A3 el BEFe] Hom FHLH AL A
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2.1 DJME &4 & 133

SAISkE A 84 S 339 HFHAAZNH A
2 24 &A1 E cellulose triacetate® 13} G| o] &3}
Yang and See[19911] 2J3}o] #|otel ¥ S ARE3le] ZEAH
o} &, QA8 A7l Ol EAEE methylene chlorideol] £-31A]
7] cellulose triacetate?]] 7}sk 5 ©]& thr] EFA|H Bof] Hofy
= ThE 35 B3t toluene |-l HAsle] FEAzct Hit
gel matrix= 7}2 10 mm, A2 10 mm, 57 10 mm#z 22pA 5=
FEE AL F ihgxe] F9AA ARt diEE s 44
£oR 2] TS 89% °l9oH TS T 67.76 ghkg, VSEH

2 59.46 g/kgolgltt.

2.2 AENR]

B ATl AMg-E A= Fig. 19 b viel 2] anoxic
Z 128} oxicZ 3%E TIE] glov AR M AF2E 5
olls FAE Tk x2S A2 EF 44 150 WX 1501
X300 Holw ofm & ARgSto] AlReIglon] 1A fagels
250 H 01t} ek fa88 71208 B9 anoxick £
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Fig. 1. Schematic diagram of experimental unit.

5.625L, oxicE F %2 16.875 Lo|th Anoxic®= 459
A4 9 FI1ES AAS] Hste] B35 nlAES o888l
o 28RS 9Jste] wRbAA| S WHS-Fjel A AJSitt OxicZeolls

ddSHAE EEAT] gel matrixZ 25518 F32 AF O™ gel

matrix®] F42-& Wx|617] slo] ¥hEZfoll 4mesh SUSTEH(100W
X 150 LX 170 H)S Ax]813c}. anoxic® ]S F5= 2F 5,000

mg VS/L ©]R T oxicZ= ZF 5,610 mg VS/LZ F 16,830 mg VS/L
o|gith RhgZE 24 LERe) ukE JES viAlsh ] Hsto
20°CE A= gdulielr AAlsisic.

2.3 28 3 FAEE

EMMC34& ARg3te] FAHE Alxagdolrl wiEsEs d
EHEHY F71E 9 Ah FAAAA B B 2 2HEAESS
ka7 st APATE HJ%&—% ol g3l Mx AES 4
At Aol ARE Hams B el Ak ofF Bl
AR T AES Alxshe 3l HiEEE w4 dlehE 33
A gy oz A st dgolrh. TN 7t HgE 5L

HhE20) +AEAS Hrks| fjstel A3 ARgE el

=l poh;]. @540] /\]xlg]i
zZre] Rzl digt 5559 #8h xjel tigk FAHH
Standard Methods(APHA, AWWA, WPCF[1998])% 71520 =2
Rt
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e 7wl AESE XEE gl vAE A
}219l EMMCE8-S Ag3to] {718 2 2Aie] FAIAA
= Frkeeltt. G718 9 AL Fapsle] U AAE
3-& B71sk7] A8 Fig. 20 vkeRd v} o] COD ¥ T-N&
T2 27 et 1,321 9 237 mg/lE A A SRS 11.121d
o 30.08 Vd7EA] 4AE Z7IAIZIHA] A EE 3I01T
olgA| gfo] AlAEle| Z1slx]= A-8-7-5k= COD2] 7% Table 1
o ek e}l 2] 0.65~1.75 kgCOD/M*dS] WA z+ &7
H2 277 EA 2881901 TN Aol 0.119~0.317 kgT-
N/m*-d9] Hejelx gdAPEE F7HAl7 MH A gsisict. Fakgo]
Z7Veko) wheh E459 COD U TINSEE thh $7ksh= 2
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Table 1. Operating conditions

Exp. Exp. Exp. Exp.
Q(/d) 11.12 15.19 22.24 30.08
HRT(hrs) 48.58 35.56 2429 17.96
Volumetric COD Loading rate(kg/m?/d) 0.65 0.90 1.28 1.75
Volumetric T-N Loading rate(kg/m’/d) 0.119 0.160 0.230 0.317
Table 2. Chemical characteristics of experimental stages

Exp. 1 Exp. I Exp. lII Exp. IV

COD(mg/l) 1,165~1,450(1,309)
T-N(mg/l) 228~253(242)
NH,*-N(mg/l) 201~223(213)
NO;3 -N(mg/l) 5.24~6.50(5.81)
NO;*-N(mg/l) 15.96~17.71(16.91)

1,190~1,460(1,333)
216~242(237)
190~213(209)
4.78~6.32(5.84)
15.12~16.94(16.60)

1,080~1,460(1,295)
206~256(232)
181~225(205)
4.15~6.78(5.37)
14.42~17.92(16.27)

1,170~1,560(1,311)
206~263(237)
197~231(209)
4.21~6.70(5.77)
14.42~18.41(16.59)

(): average value
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Fig. 2. Variation of COD and T-N concentrations during operation
periods.
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COD2| 7% 4] 821F3le] S7tel wet 24 dAPYE

CODEE = 242t 439, 55.9, 65.8, 75.9 mg/lE VEh}

T 28 FatEe] 2 AE S7RIIENE fEF $EE 1.7
v B Frbshetl 24§ BTl we s 9 e
Ao BT} NS A% CoDS} 2181 4414 285
S HAlA VAR oF 278 A= S7MAA A8etelont
FEF NS 57k 4 AR HiF 402, 46,6, 53.9, 62.7 mg/
12 veht 5557k 1.6 Fol 24 8w QP 1 a8
Hehlies Zog BrlE ok 82158k Srlellw Eetar Al
Ho] AAF R QR Adeellr] 2R AL AAET Raks
APol2) Az Elek 4= gJ3lth. COD, NH4-N, T-Nej| it

AALT H5Hg Afole] A ol 2ol Bizwle} o] of5dt
A S YERNSITL o] Al2Elo] %2 SR ag3loll % <t
A2 $Ho] 7hsstthE 28 UERITH Wang et al[2005]).
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Fig. 3. Variations of influent and effluent nitrogen concentrations during
operating periods.
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