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ABSTRACT: This study investigated the effect of concentrate of membrane filtration of sewage reuse facilities on
bioreactor’s microorganisms in sewage treatment facility, and concentrate was analyzed, oxygen uptake rate and
continuous activated sludge experiment were performed. As a results, the concentration of organic matter and TP
concentration in concentrate was closely related to the concentration of SS and the concentration of ionic substances
in concentrate was higher in order of CI' > Na" > Ca®* > K~ > Mg’ > F. And the analysis value of analytical
items was greatly fluctuated according to sampling time of concentrate. Result of OUR test according to the mixing
ratio of concentrate to sewage, it was found that the concentrate acts as an organic matter in the activated sludge
microorganism and it increases with the increase of the concentrate mixing ratio. As a result of continuous activated
sludge experiment, MLSS concentration, organic removal efficiency and TN removal efficiency gradually decreased
with increasing concentrate mixing ratio. Based on the experimental results, expected mixing ratio of concentrate

to affect the treatment efficiency of activated sludge is 25%.

Keywords: Concentrate, Microorganism, OUR(oxygen uptake rate), Activated sludge

X & Aol 8/ B 5571 A AETEE A E mXe dEFS dotrr] 95k
| &9 32U Aol A FETE AF - B8N w5 Tl IE At H S Wl F A& S4E
HA AYS A 7] 29 T A AN FEFFE B4 A 555 418 TP sE=
SS &= BHI AV} JaL FFF 1419] ol24 BEH& Cl > Na > Ca™ > K > Mg > F&Eo 2 %
T AQFHAA 7 w2t ZA W & T UAJT 5T BlE
g Hlgo| STl weh izﬂﬂ LA vAE
F7IER ZE3ke] akaidFEo] T71S & 4 e OR Attt 2 SAYES FE 555 H&s
29 4 IStk A& SAEA ARS AAG A 57 FYHIE0] Sl et MLSS 5, f71&
] a3ttt mebA, ARAY w557 GEEHA Y A a gl

1 Corresponding author(e-mail : jinhan@inu.ac.kr)



6 ARG, dadAl, Bigla, 42Ist
G F7) ARshe FUNILL 25% o4l Zow BgHT
FHO: 5=, O|ME, MaNzE, E4527
1.M 2 U 3AAA N ofglgol Qe Aoz Rusdy.
£ AT = 1A GskrA o] shrr]o] &4l
Ajslel EAElE B 9do] ylEEa B 29 Aoj| A WA= By} FEHrE EHA A
Fo FA3) ZUksle) AHg Tbsd Bol REsx) I ARLAFE(OUR, oxygen uptake rate) 5785
T 9on y|EZWslE 1 MR 9 Frhodom B3l strAol SAIE w3t w5 sk e
o3 T B BE Eav} S AlskE 2= 9t} o AERREZ v E v|X]= FFe EAs] Bz
A3 B B g ualy] 9 gRE g BT
Aol g £ 2 Ao B W&, VS AAsT o
&t A FH =8E gla glon s ES
Ajo] g3} HlEo|go] FAAI tiRte R AAI= L 2, A4
AT} A B Ajo] -2 Bl Aol 2tk
3l FEFFYoR HlEE s LRSS AA skrAlo] EA1E FE7E AETRSES AR
Z & JAANE AJo]gpoll tigk Hed ARzdolu o HA= FFe dolry] fste] F5F 4%
HEAG frlEolY a5 AR thEk ¢ 4, @454 OUR A4 181 A4
H 5 FESIL Utk WA o2 SlEAElgE Ao 5o HHEZE o83l SEHA AKATE S A
83171 flste] AAEE A FaA7F a7 F ABHATE B AFrollA Zh A5 g A iy
Fdo vt E23etd A w2 e 59 F & $HoHFANE71ZY 2 Standard Methods” ol
Aol o] g=1 glon FXEE g Ex,do] 8 F3lo] 22413819 01, CODg, T-N, T-PE HachALe]
T== 7% UF (ultra filtration) 2} RO (reverse osmosis) nlo]d = EFF S A|(DR 2700, Hach, USA)E A&

o FAHOE AHgFgAol FA4H UFe RO 59
uHEE] FAolA skrAElTE ARlstd dE, A
ol 24 =4 5ol AFEE IiE 557 2
A4 0 g2 HAHETE YR A e A9 kA
o] gA oA LA RO F=FE s A
@O g wkEste] AQAPA7IAL o, 1FES] F
7} SR E Al AAXEEE S e
off FatE 2-gxo] gl A

A T2 < Aok

2

=

3tal A E3F 2 o)X, A=, SVI (sloudge volume
index) Fo¥ EYaA To2 WRTdd AHA
ol S HXE Aoz dHA Uk, olF
Aol delE B8t RO F7F AESH
st g Al 2Flof| mx|= FEFo] wgk A-E
n|ug Aol g AHHEE 915 tihdA o]

1
R

3|
&

1
L

J. of KORRA, 26(3), 2018

1. stA018A1E S5+

ATl = 14 Gelra 2l el Ao =3
<< skrEAiol 8l WSk FE5E A
ol ARgSHlTh GabrAi el del Ale] &2 MLE+
Disk filtero]™, st o] &A1 2 GabrA el de] ¥
5 UFE AA2] ¥ ROZE AMelsh=s 4= +
g0l Utk Aol gl AlRA 82 10,800

2.
£

o

Of

m%/day©]t}.
FETE AQVIEST 73] AFHS wE5F

A3 gdselA] ASA P AHgetRer, 73] F
33
Varian 720-ES, USA), ©]<&%2(Metrohm 850 profic
IC, Switzerland), 71€} 2§ 2 9E

= 55 =Z(CP optical emission spectrometer,

S dE=Hdol el FEE



StrAHOIEAIE s=7t stezle|d dattsx 230 DRl ¥ 7

Hg AN,

22, Aapzlg 23

RS §ENA Al JFL FE Fa
A 718 ARNES} BB F7]Eo]
HENHY B R ALHHA TS EAW &
BAHY Aol AaiH o] HriHow vk
QB 53| ZASE W] B IF
g mAER AagHee B4 B x| ©

=2 OJ%LOHHL BODH el F=7} 1,000 mg/L, 1,500
mg/L, 3,000 mg/L, “L2]3L 5,000 mg/LS] SAHEHAS
A& & strAlo] AN FE5TE 2 w5 Tt
1%, 5%, 10%, 25%, 121l 50%2] H&-2 713 ok
Azl 2 DO HIlE ST ZHN ArdHES
T3kt

RCEE RS
A

3
A& FdselA] Aol AHEE A= Fig. |
7]} ux“]i :FWE]

AT, WA o] FHEAAE AL S
7S MFHIE Ag3te] 6A1be] HRTZ W3
ol FYGor gl 22T
5908 o) A0l §AH FE5)

TH7IREA AElge] EE E4EAT F7) 0l

Aeration | Settling
Chamber | Chamber

Fig. 1. Experimental apparatus for CSTR

TFHH sk 2 w5 £ ok 18lal Aol
sl BOD, CODg;, T-N, NH;-N, NO; N, T-P &%=
£ st on 7|2 EdHol el MLSS &
o} SVIE SA3 T

£ 14 GalFA g sheAol
EAARA B 5Tl O3 {71, S8, 1

=
91 JUYAF TS 24T @4— Table 15} 2

-
=
i
=2
o
J\I
N|

and
gé
R\
ol
ol
£
SiA
1
o
8
jﬂ
[\
_>|.1_|‘
e
vl
rlr

Q 270
ok
o
l

7} 9.7 ~ 64 mg/L 50 ~
NJJr T-P= 717} 66~

e %71% TE}
E2 TN 55 UehiS & 5 ok =3 7 &
T s AFHA7 w2t A wslgks &
AT olE FFTE sk gl AAAND 4
T AERRSE FYFSHE EsHA v o QL
= 8Rlo® A8 A& Zew Addn:
F71EY SR T WskE SS wske} vns|
H A3 Fig. 20 UERA vie} o] {71539 T-P=

|

SS Wz} fARE Ao UrEM o2 AR
F7153 AR T-Poll 28 ZYS & = Utk TN
< SS Wslke} FA| FARSHA] ko™ o= Table 1
ol YERA kel o] T-N2| tliio] o)A 2
oFmUjoby A ARol7] el oz Akt

g oF 304 FA o= AHT 14, 321, 28T
b sE AFA T I AUES AAE A
B 5550 o]eA BHL (> Na' > Ca™ > K’
>Mg” > Fo® ¥ Uelda G4 AsA3 7]
ol wet SAgE WA AA JERTth 53] CF

F71=2 3 26(3), 2018



Table 1. Analytical Results of Concentrate

Date 1~ 2" i 4™ 5" 6" 7

Item GF" Bunker” | Bunker | Bunker | Bunker | Bunker | Bunker | Bunker
pH - - 7.86 7.18 - - - -
BOD(mg/L) - - 9.7 64 56 13 19 4
CODcr(mg/L) 70 152 50 50 84 62 61 50
SS(mg/L) 23 143 90 38 95 94 49 57
T-N(mg/L) 111 82 99 87 77 115 73 66
Ammonia-N(mg/L) 75 - - 46 - - - 62.0
Nitrate(mg/L) 3.51 - - 2.63 - - - 76.2
T-P(mg/L) 4.08 9.12 6.18 2.52 4.12 1.81 3.44 4.15
o Date 18t grd 7t
Chloride(mg/L) 1,368 - 1,902
Fluoride(mg/L) 16.3 - 18.6
Sodium(mg/L) 681 - ND
Potassium(mg/L) 67 82 78
Calcium(mg/L) 143 170 165
Magnesium(mg/L) 42 74 72

Cd N.D N.D 0.001

Cr 0.027 0.016 0.095

Cu 0.051 0.033 0.131
Heavy metals | Fe 0.606 0.438 2.350
(mg/L) Mn 0.265 0.287 0.271

Ni 0.358 0.337 0.471

Pb 0.001 0.001 0.002

Zn 0.547 2.128 3.875
UVA254(cm'l) 0.534 0.436 0.479
SUVA254(cm’1/mg/L) 0.080 0.011 0.010
TOC/DOC(mg/L) 9.20/6.67 39.6/38.5 49.2/45.8
THM Trihalomethane 0.006 0.008 0.013
HAAs Haloacetic acids N.D N.D N.D

Dichloroacetonitrile N.D N.D N.D
HANs Trichloroacetonitrile N.D 0.003 0.003

Dibromoacetonitrile N.D N.D N.D
1,4-Dioxane(mg/L) 0.226 N.D 0.027
Toluene(mg/L) 0.003 N.D 0.008

1) ground floor, 2) Basement, 3) N.D: not detected

w57} A Jeh} w34 U] o BEob vlmd S AAEoL vgko 2 2 A AEEA) @
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Table 2. Result of Oxygen Uptake Rate Test

fr7les 2H8s7] WE]d Aoz FdE OUR 2

(unit: mg O»/mg MLSS - hr)

MLSS Conc. 1,000 mg/L 1,500 mg/L 3,000 mg/L 5,000 mg/L
Mixing ratio Test 1 Test 2 Test 1 Test 2 Test 2 Test 2 Test 1 Test 2
0% 0.007 0.005 0.009 0.007 0.006 0.012 0.018 0.012
1% 0.006 0.005 0.010 0.007 0.010 0.013 0.012 0.015
5% 0.008 0.005 0.009 0.005 0.015 0.010 0.019 0.011
10% 0.009 0.005 0.013 0.007 0.015 0.013 0.018 0.010
25% 0.010 0.006 0.014 0.007 0.012 0.014 0.016 0.012
50% 0.010 0.006 0.012 0.006 0.017 0.012 0.017 0.011
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