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Analysis of Temperature Effect on Activated Sludge
Process at Cheong-Gye Cheon Sewage Treatment Plant
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School of Public Health, Seoul National University

Abstract ..

This study was performed to determine the correlationship between temperature and overall
removals of BOD, SS and to demonstrate the effect of temperature on treatment performance.
These data for a period from February 1, 1977 to January 31, 1980 were obtained from the
Cheong-Gye Cheon Sewage Treatment plant.
The results of correlation and stepwise multiple regression analysis were as follows.
1) Secondary effluent BOD and SS showed negative correlationship with water temperature,
with correlation coefficient of —0,1710, and —0. 1654 respectively.
2) Correlation coefficient of BOD, SS removal rate and water temperature were 0. 1823 and
0, 0429 respectively.
3) Regresion equation for estimate of BOD removal rate was as follows;
?‘ (BOD removal rate) =63, 999440, 5442X (water temperature). And BOD removal rate
showed non significant change according to the water temperature.
4) Regression equation for estimate of SS removal rate was as follows;
?2 (SS removal rate) =61, 688140. 1514X (Water temperature). And SS removal rate showed
non significant change according to the water temperature.
5) According to the Stepwise Multiple Regression analysis, water temperature ranked second
order in the BOD removal rate estimation and the equation was as follows;
¥, (BOD removal rate)=69,7398+0.2665 X, (Primary effluent BOD)+0,3562 X, (Water
temperature) —0. 0122 X;(Flow) +4413. 271X, (Organic Loading).
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And multiple correlation coefficient R* was 23,73%.
6) According to the Stepwise Multiple Regression analysis, water temperature ranked fourth
order in the SS removal rate estimation and the equation was as follows;
?z (SS removal rate) =50.1597+0.1192 X, (Primary effluent SS)+0. 0414 X, (Raw waste-
water BOD) —0. 0353X, (Raw waste water SS)40.2906X, (Water temperature) — 2058, 464X
(F/M) +0.0395X; (Primary effuent BOD).
And multiple correlation coefficient R?* was 11.24%.
As a result of correlation and stepwise multiple regression analysis, it was found that water
temperature effects on the overall removals of BOD and SS were relatively significant.
But correlation coefficient and coefficient of multiple determination were very low. The
reason seems that temperature effect was masked by many natural and man-made factors.

So, in order to elevate the treatment performance, the consideration of water temperature

seems to be negligible,

# W

HHTAY FEREL FEDEA o8 HEDE
BEsy BT BEY HEL #Emd d94 S8ET
Y BEHE REILAY = EERFRE GO, ol
FRY BEANEL #EYERY Fiud BERHR N
AEMRIE, BoBEE, SUANSHER S5 A¥H
FrtEql B, KEB WERRE, BEY BENH F
o g4 REIDD. K WEAAE olE #EH
ol A Kol TAEREE vdc B #
g A 2 gt

TREESY ZLH B e g4t EZH ¥
2R KEEE e Kol =& HE ety
Mckinney &£~ ofal 2 #y 5~35°CY BEEHEN
A= 10°CHEImEl =el B4 RREEE 2
2 Emd=ta gyt

2 WEE TAREEES 7% SystemAs] #H#
T 8 BEE She T BAAY W ABHY
ne ERY fFHR Kl @EEHE oA
o BELY TKEESY i =zt 2kA s B
de] g#d g 33 ArrheniusFR ML —438y0
2 w2z 43 e EFolsr.

2 XA KiEs mEES MG #H3ld 2
xH ARBRE &3t Zo] EFsc)

A, 20 BEEEC o4 BEE A9 &
553}4”“”.

, BEMEA oA KB i XKE®FEAN
5}'“1 *E?TE'JC’E HEIIY 1 PR #RYT ¢ dv

T°CY

< K@

(1) KT=K206(T—20) ; Kr=
{2) BOD 9 SSppkzd

+EE,

o] g,

A, 2 BEAEA
o] RFERYO] FNOINO,

olo] FEE FHENITABKRERS] RELERN #
3t o} &9 Hiyox AWFEE EfTE.

A5y, BRE Ses BENFA Bfse 8K
HEA S KBS N BEEEE RESI Y]
o},

B4, BHY sHezPe Kifle] MEERA ¢4

YelA 2 mEe BIE

E 3R Y ARERY (FAREE #MHs A3
t}.
A, 2 e FENTAERKBEEY EH

+ Btd XY ERiE BT E EEI7 el

ATRH H HE

1. SHRE

BENTAEEEANA 19775 2A 35 10804 1A 7+
2 BEME BET BHIERSL & 7128 Feholl A EEB
A FEEFAEY RS EHE® = Jdrixel 6550
& FImstd oo FHe g o 2k

BENTRBEREBES MAHE FRe LO%#TXK
BE AT RETAe THITKRe FiiXez K
S} Al BHRFETES bl S A B2 BER
mEL7bA 2R RREER HAR LR HHBY BEEE
+ Wy AA decp?

i%;%ill‘ﬁkﬁﬁ%ﬁﬁ- Borab L9 13k e,

EEFREEE BELE 4R 5o e,
D RS AEms BEEERHE & BES

20=20°CS 43§, =L EBA4A4
Qo] A BrIHo R Hild HREFEE vl BH



L SRV UBL LS

S ol aly T it I w b o
b r 5L ) A Jid (N e BB
4T I A ol il 3 A T W
K
IO
ENCSURY REEas
(Filter o

pross)

Fig. 1. XTRE REH

71 A8 BRTLR

2) BAke} FHER BAKSY BE

3) MEH EHERSS R oE

4) MR EFEBRE ERY BEshe B £
o,

a2l AEY FREESS s £4 FENT
KBRESS BiEe ERY KSHAERE ¥ 2 3
& EEEF ke Holel TkE WMAHAR KkEXE
Y AS$E kE# 1kes BESY 2 BEKE
ROtk Etel AN E Bolvk, 2eln BEHEE o
B BEFRP BREA BETS A5 #ERY
Ko s FHRE EHANE #EKX(Diffused Aera-
tion Method)'®¢ = = sl ¢ =},
2. SFIEB

£ipEe REREA A BREKESL RISE AEYW
ol g2 A BODsg} SS7F HAA WO, olf ¥ &
BEBE ooz T ENSW 2 RE SEE EERS
#iel FIRR KEEHE-2 =53 2

1) BOD(Biochemical Oxygen Demand, #4484
FERE, mg/l) TN BEIE #Ew kA
FRMREAN A FHEZEA N vl ERse BREO
=, TR, BWEt BESLRBY A HEEHE
FIEEHA e

2) SS (Suspended Solid, ##EWHE, mg/l) : EHE

s ERES a6 ARWEEZA £TK BOTE
th, EELEme A wBERE FIEs .

3) KB (Water Temperature, °C) : 445857
14 2 wEIE Ste BEEE BASS §1d BYW
bS] AES FIRISE

4) MLSS(Mixed Liquor Suspended Solid, E&%
HEERY, me/l BEMA v BEWY HES
e T}

5) Jfif (Flow,m/day) : 8% HAH = FTAESL
Ebdi e},

6) BOD% £#5(Overall BOD Removal Rate, %) :
REAES A BOD7F BrES v REE e #BE
—RBEARS #A o2 BOD g7} 73 ¥ By
Bt B#ikBitiarel o miEke Jepylon (89
it BOD—&# it BOD) ./ (B#yt#ih BOD))
X100 2 k& At

7) SSi£% (Overall SS Removal Rate, %) : &1
B A SS/H ks e EEE vebde, BR-FR
Bke BAo R SSRES MRS BULELY &
BBt S BEEeE Jelyow, ((BoitBib
SS—E B SS) /(BB SS)Ix 1000 R
B & o},

8) DTAT (Detention Time in Aeration Tanb #g
FHEAS BERRE, b REERY BEEme Tl



v Frksd BODEo 2 Fe ARl Kk 4£FQ 4%
HEHE S Bt Bilv BEd Ketd RE
Hel, Q4xBEHEER /KB kel

9) DTFC(Detention Time in Final Clarifier, =
Buchibe] WM, b BSERGY HEREes
RS SRR HEE v1Ae, QixBRIERD
B /B2 kRallA},

10) F/M(Food to Microorganism Ratio, # o] s} &
458 b, 1/day) c BSY #as RRIERY s
YR FHE Yl le Aoz 15E BREXY
REEGEK+ERER) =S MLSSH #g BOD &7f
2 i, (BRyBh BODx R R EHARK/
RAHS MLSS)=2 sfa v},

11) F’(Organic Loading, kg/day/m®) : IS8 E
oleh otel RIS MEHELS Jebis] 4T BE
# 1m*s] ¥isted 1AW ASE BKY BODES BEEY
fre ZR Aoz, (BWERG BODXFHE ERM
B x1000) 22 ka2t

3. SHE

FKEFE L B—3 9HY 9244 g0 Ha
o HAEER BET FRIEE oF HAMAE 3
teo]l FiEsteleln M. ol MHHEY BEY
I REE R3] St B S8 S
sk 2L HEo = FEREY o

77bA EIESS #888(BOD, DO, COD, SS, pH, =
BTE, BERAEWHE) bl A EEFR HE 4
WERY TRRBHFYN EET J5E BOD, SS9F

Lo 2 1UEE (2 TFAS BOD 8 SS, Zwit@ihe
BOD, SS 9 kiE, BRiE MLSS, &k &ihe BOD
% SS, BOD#} £ZE, SSHEZE, ARAEY MillEd
Ay $dke KES £HE Y HMERE Kk
Bha olof %ishe] tiGFES Y FEMES WES Y.

233 R SEE BRESHE By 1E
EHA(ETFARSY BOD, SS, Bwik#ite] BOD, SS ¥
KB, REHS MLSS, DTAT, DTFC, F/, F/M, &)
o B3 ABEHE BODBREEsS SSHmEEFER o t
WELD EFGHY B FEL S BESL FREe
2 EHFHERY SmEAS RENS HRET R
ERERE FHHSS o1 BnE-S BEstd et

HR YU ER

FAKEBBS EHild T U #EHE 49 HE
& 13k 2k

4T ke BODsl SSEE: 86.00, 92.82(mg/HE
ol = Metcalf&Po] Myt EEEMAEKEEN #E4
el 338 mo) BEeh zelv £HY Hhmke
KBEAERY Rz A#st BEadx WEE £TXK
b AR A L b BEE KpERa EXRE
i Aoz —ife A£TFKel BEH AT —
e kst —-kiven REY % 2 BEXE B
LB EAAA BES o Fd RAKREL o
AR BREES £TKY BF ¥ BREF 54 K

Hate AL oleid dojetn A

Table 1. Mean and Variation of data during the period from Feb. 1, 1977 to Jan. 31, 1981 at Cheong-

Gye Cheon Sewage Treatment Plant

Variables Minima Maxima X S CV (%)
Raw Wastewater BOD(mg//) 14 540 86. 00 68. 27 79. 38
Primary Effluent BOD(mg/!) 20 847 119.71 75.7 63. 29
Secondary Effluent BOD(mg/!) 4 99 25.12 14.76 57.75
Raw Wastewater SS(mg//) 8 676 97. 82 80. 23 82.01
Primary Effluent SS(mg/!) 6 790 60. 96 58.51 95. 97
Secondary Effluent SS(mg/!) 2 §2 17. 49 13.02 74.44
Water Temperature(°C) 0.5 29 16. 09 7.42 46. 09
MLSS(mg/?) 163 5775 2188. 36 731. 84 33.44
Flow (m*/d) 26, 100 312, 000 142081. 80 431.38 0. 30
Overall Removal of BOD(%) —76. 667 98. 084 72.76 22.14 30.43
Overall Removal of SS(% —85. 385 99. 494 61,12 26.16 40.79

Note:n=712 S: Standard Deviation
X : Mean CV : Coefficient of Variation(=S,/Xx100)
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Fig. 2. Relationship between water Temperature and Overall BOD Removal Rate at Cheong-
Gye Cheon Sewage Treatment Plant,
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