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Treatment of cosmetic wastewater and sewage

by activated sludge process

Jong—chul Lee,' Chang-gew Han, Choon-ku Zhoh
(Dept. of chemical engineering, Soongsil Univ.)

2

HAE vl 4% =2 o4& TUSI VY gAY o3 A¥ B¢
24 39 ZtF QId 24848 A Tl A3 v 5 /7180 HAFHE=AY o
¥-& CODE &3t 23 B vl o2 TUA AFHLE MY 4 s
3 Eyhmiel A JFrAE 7 A3 (LT 248 FUAHOEA e Ao
of May &7 AE 4~8ATL T wHA 5 gt 242 ¥l I
5 COD A& AL ¢ F sodlen & A¥ A4 QoA siget o498 3}

HelA] 24-2] ¥Po] 80% B=Y wf 7P HPFolglct

LA &

ditzog g wiEEHEe v SUARYH o ANstAL EEHHL
2 Ae3tA =Ho Bl wiet oyt WHEE WMt Ayt F UREspAHCE
Bl Aevbgels A, &, ol2a®, 33, 3, ¥4, 9AFY 5ol

fEREm B eraE H214 288(1995) (112)



o AEHY Aot SFuAEE ol &3t T/AH Y HIHA
2 st Wy So] kP gEYRH Mk 4o ol AT R4 W4
o A3 ARG o] &Y ROT nMESL AUYALE o &3] YFFRE T2EQ
oA JYHeT B EES V& 4 A& THoITh TIANNE W&
W, ABopy, P o] Qo ¥ridNeldE ®rldah, WrHeTe
W Zo] QP ol 2 ¥H&AHL st iy Nelxgo] &) wE ©
o] BZEo] ol Agolch o] H&HX YL 19138 &Z2] Andemn3} Lockettol
A8 N stEdHos AUFAAT T F o 09 Feb WHY Wy s
Qe 19404k Zilel Uzt EAHoE A7E7] Aatstariol: &
AT 19709 o] Meldo] =gHgen &3] EFH e A oJddYEech ¢
AUl e 19739 g3} Fateld 2zt i Azl o] ¥hie] =¥ ol
Hxe oz gAYrt?

BHEHAY S §244e] ZAstol H4o] EYEo Ak R71BUL FYUL
2 sto] njAEe) THAME QBHA VA A% LT ol & ol &3l o8
27188 €4, &3 A i § BARANA w4E At gk
AgdAde 2L 374 tAlldE R7180] nlBEe] BAFF (biomass) o2 ¥
A ugo] ¥4 thAIRT} ErTh EY I7A chrtol e At Ezstel 1]
ABo] HAE o] &3te] W4ol WRE Uk KIES THALL Bl Al3te
2 2t U E fon oY Uz YRE o8t AT YPUL
Wste oz walACh oleh BAlel uAEE =] Aol ofste] AlstE ol
2agE 2o daA rt® ofg ¥ At A ZASLE shiel FeiA
¥ 2% qrh 374 Aele AACAE QU 37 ANAE g FE o
A5 AAsA ZPY VeIt Atk BEEAAYoA oA FAVES AL
Hog SxAFAY AEALGE Folo YN T Ry vay ALY, FAEF 5
3 e #AE AAg F4ol Ut n[AEY 4 27 i BYsel 24 =
S FYUS YAS stod nAEY FFHo welds FAARE 278 E Yot
SUQ@ee] nAES THALA EHE Ehid 5o R SANUEL BLYOE
52 o] BANE MEFEL UAULET o|fHM, F5FRY nABL #7 ©
298 URE SAUCE® mgEe FAlo Wey ¢REd ¥ YNAE 5 AR
o 28 9 1 o7l BAME VAL daA AxE YoU WY njBBoE
P, Mg, Ca, K, S, Na 5o] Wasin o] 4Ee] Rl mebye £3 Fxe Fe, Co,

LR B ek 214 258(1995) (113)



Cu, Mn 50| 2378 Rog ggx Urh? A4 giE 0dER 5
7t £33 £5F7} vhedsin S =, pHY WUl & 2oz gAYt
RBEHH AHele AT met $235 U FEEH 5o AAI 23HIE 314
gt 3PE w4 F ol Fuie FIFGo] XU oBR o]EE A}
% AAel= a7=HA derh 2FAT KRR ko] wr] wiFo] Ay
Hrhes BEabdel] o3t ety ANyt a7EHE Zeg daAUt?

dutH HEF AL mHaeMelo Y JdxE vy FUdA AW Qo
HAE ZTA HeAelo AP 3= uFY Fo] Yot E I HYE F
2o AHEFRA AY T FEuUE w4y ddol A tE £ ULER nYE
S o] 8% Ay H ol 2o met T Xo|l& BY ZoE JciHr}

2 dFoM = " A YL ol &3t Ful LYFE X sl g 48 Wy
L% A3l dBAL BHeg RIEY BEF FAHGon, T2 WYHo= W
o} 24E YBHEE EUY F AestdE "y vEE vladdch {7189
5t COD %Yo s FPstgon, AHEANE EolE L HAE Aol Y
Ho Mepdy § o] Hay /2R E A Fdshed o] alr

2.4 ¥

2.1. Al= 203 =3y

LA A wi&® 9348 Ay ¥ 7d0 284 371432 CODE 3% 2
2} COD7}F 71 &2 s+ 1300mg/Le 3, CODZ} 713 w2 A9L 601 meg/LY
th ARE 4ulsE et st RN 108 BF o2 2004 63 238}
3O ARG TYsle 2 TPAS APARE ALl 04 AyzE
AR Bxol Ay, AR ® AEgA wBEE 5158 THES AMESHATE 3
AL 242 CODE &3Y Az COD7 7H3 &2 24 108mg/Lyx, COD
7t 718 ¢ F9E 48 mg/loldth 4% w4}l o] 108 AT 20L% 6
3 22ele] O TYAL WPARE AMgstATh

22, Al 2| vy

{LRER B & B2 258(1995) (114)



2 LAAE FHAME se} 248 ool o 378 FIu|E wj&E L glth
2 Ao 23F wHe-P 24Y FIIE & vlZo] HEH A& AN
2pakg AN wlERY] 80%7HR] HHAA AMBIALL, AR A= AN oy
48] ¥ 0%, 20%, 25%, 33%, 40%, 43%, 50%, 57%, 60%, 67%, 75%, 80%,
100%2 3tgd Al89 10%8 MLSS(mixed liquor suspended solid HE}IHEE

3E) FYFe R st

23 AY A W Wy

B Agol] AHgH ubgRE S0l 0L HEA ARPNP2M JNUEE Figl.
o Vel uh-gzel 27|54 DK air pump (AC 220V, 60Hz, 25Kw)E A}
g3tgon $£Z22EE LEAE A s, HeF Fr1zx 259 Y 21CE
|2 5tgct. CODE HHgR2] F7|AIZLE 4AZ 402 24A12 Bt AR
BAH FAANEA(SFAEDN Ve A3l HRMnE L2 Fsiact

3. Az ¢ 13

A

31 whg 29 ZzARlx}
Yutd oz nYEE ol &Y BEYH Azl &%, pH, oxygen tension, F%, &
URE, 2EH0lL, §71E 31 5o VAW )¢ UARY Hog gHA 9o

w1 0|52 sludge volume (SV) I sludge volume index (SVI), sludge age
(SA), sludge retention time (SRT) &2 &7 HE¥¥AH A& ¢ F2 &4
zzt Qlxjo|r}t. £ AEF &Fr|ZRY DO+t air pumpE AME3t 38 mg/L ~ 42
mg/LE ZA3slct AYAIRY] pHE 2471 68 ~ 69, #4768 ~ 7.2 9o,
T ABE T3t 24X F71¥ A pHE & HEE RolA] dolrh ditde
2 420] 10T &olAE BOD AAKE, IATFLE Y SRl FALEE 15~
25 Z7KHe 2o gaA JritY B AdeME AHAR A DA Frze
257} 21TCOlU 2 EE water bath§ 21CTE RAIHAA ARIACh LA ZH$
MLSSE F37]4] 5000mg/L, 318710l 3000meg/L BEE tiME wA FA =,

2 Aol = BOD-MLSS #3171 st 249 Ziule] uwlel deprl2g

ferbs B arak B214 252(1995) (115)



MLSSE ¢ HEE d43% FU3tH AelZ & BAGlol Helds Hnts
dolr gttt COD7F 601mg/L3l H4=2} COD7} 48mg/LYl 248 EY AT AR
9] MLSS Fd%sEE 3680mg/LE S, CODZ} 1300meg/LY w42} CODZ} 78mg/L
d e4+E TY ZAY AEY MLSS FYesEE  6550mg/Lith n]dES
Aspidisca, Zoogloea, Paramecium, Litonotus S°] UElten $AHES
Paramecium3} Litonotus@ 3 RoteriaZ} LIERt 2o 8 Ho}l DO} &2 21L& A}
=E¥rct

32. vl W 49 thEAe

Fig.2.& COD7} 1300mg/Le2 k& Hel d42 60lmg/LE #HAZE B
H+E dEAYE ol 2} AREY F71A el ulE CODY HEE viehd 1§
olcl. COD7} 1300mg/LYl H4E FI7I1%E 7Z-fol= 16A2718] COD7t Hopxth
7} 2 ol¥eE= COD7} ¢zt 3713l ¥elE Holx 2om COD7t 601mg/Lel
4= 8A]Zt o] ¥l COD7} &zt 371 Halth

Fig.3.2 COD7} 76mg/LYl 242} 8mg/Le! 248§ 27} chsAe|3E o Z A
2E9 E7A|zto] wpE COD¥ME viepd Iglelch COD7L 76mg/LY) 4= 24
A ZHENY w7t #42g& Holm COD7F 48mg/Ll 24 442 E7]x 23S
o 73] ZAsicir} 8AIRY o ot st tiAl AAEEE o = drh et
Al Z7|A| o] AojA+F P9 Aol oLt CODE HAE Hasitizt A
oj¥ole LA go] VA EiElE o] LeldE & 4 olth Fig2.¢t Fig3.&
Sl Ha2A 2% 2 -u4 AlRojA= COD7} #4dchrl F713te Alzto]
A YGelUR| g A xe] @ - oM FEY Aol 3oL} 4~8A% B =
A s gk ueldch oleizto] &7jx|zte] F Mol ulel COD7 A Z4sict
7 @BAIZE o] Fofl thA] 47t A5t VAL AIRUY KAYE, AQDELA 5
AEAE /7183 COD B 2E YepA] btz 4B A Zto] x]dof ule}
222 R Fol AEAM RIVIEAE ARET] dfFol CODILe]l a2t %
3tA B ZAoE wmigigc

33 H4:9} 042 E§ ulgo] TE CODY 3}

Fig.4.= COD7} 1211mg/L ¢! H 42} COD7} 108mg/L Q! 248 Z¥3td ZA3)
AEE 21T ¥2RoA 2417 WX F Ao cfgt 42 sto] 2z}

fEREm B &3 H214% 288(1995) (116)



20%, 50%, 80% A= wiyl v]&ol & W|Atx] COD} 32 CODE u|as}
3 3o wE AHAE&E Uehd a3lolt) Figdold B ulgl o] w4 ak
80%, & &4 ¥o] 20% AlE A2l CODE #1217} 990mg/Lolgiort, &3 X
7} 782mg/LL 2 BAHX] CODY tlyt &3 x| CODY H]& (COD A Z&)o] 21%°]
deon, o4 o] 50%Q B, &4 ol 80%e C MA&LS %z 27%,46%
drh A& ABCE vy o 2429 ko] F/MULH AU F71EL ¢ 4
otk ol HAE FIlH EY AR o4 Uglo] F/USLH vy S A
2 Z3E 71y 4+ ok olso| mlfe} 248 EYY A -fol Milx] CODR
tt §382 COD7I @A Uehd R o420 FHA AFdEc] 4o JUHES A
HAog A3ty He RIIES 33k dEo yeld A2 atg®cl

34. Hlo} 42 EYA e

Lo HTE 43 HEE TS FHIAZE o CODAZY AAE Yo} B9}
th Fig5.+ COD 1300mg/L ¢ ®42} COD 76mg/L3 24§ T sle] ZE7)A|7
of tE CODY WiE 24 HE Jehd Jgdolct &l zto] 442 wf CODE
F23] HA3itirl 4ol FIAFIH B2 Xlol= Qx|nt YntElA st
ol Uehds o8 RBol AAE 441 AEJ} Bl AFoleln ¥ 4
cth =3 4o EYNHIZL F71U4F CODY Hrix st wolx|m Aajato] cjgt
L4-2] #&go] 50%0l4d wolls 4213t o] FI|AFIE CODE A8 WA ¢S
€ ¢ 4 Qrl Fig6.2 COD7} 60lmg/Le! ®4-§ COD7} 48mg/LQl £49} 43
H &2 T§sle] A2Y A7 FI)A|te] & CODZL Uehd agelcth Figs
oA g} o] BE AlgE 4A1% FI18 B8 I3 At A o] Fol 2
HELE Hol|x] ¢jor® Y FIATNL 4 ~ A% F=Eeln ¥ 4 QUrh
Fig5.2} Fig6.ol Ueld MHANE Bl A8 ZAo| wiel COD H3E &7
At 2 Fig8ol Uehlch ERARL o4 Hato] Z71US4TF AR o=
Aort 7] 4~8A17HEQt CODY Z47t Fedide o 4 AUch

3.5. CODS A2} o] &8 vl

Figd & §319 dot 248 AL o 7lcisls COD AZA}E ¥
#ste] F71Aztell wE COD AAE Y ul&d=2 Yolrglt). COD7}
1300mg/Ll 3s=e] 42t COD7L 7T6mg/LY) 5% 248 EUR Al of

{LHE & st 2% 288(1995) (117)



3 APANE Fig8ol, 60lmg/L A= H42 COD7}F 48mg/Lel A=
45 TR Az it AQANE Figol 7z vehidcl Fig8.3 Fig9.of
A2} o] F7[AIZbo] 4A17HY wj COD A& X E Bgon E7|A7te] I
o|A4E COD A7 AA 743t} 12~16 AlZtolA thr] A453ta 1 ol ¥
ZtAsH= w3t "ato]l Uelyitl Fig8.3) Figd.& viashd COD7 &2 A% %
o] ABIJICOD7} & AERt}t Zrjdoeg 2 AZA}E Holx rh EF
Fig.8.3} Fig9.olAl 2428 §afo] F71u,& ARANI ARE ¢ 4 Arl o8}
L2 Axs EYAEE F7] A3tA] Ui XS we vz Fajo|rt

4. 4 £

LAte} & Sfil—”f-oﬂ _9_—”1‘-%: Tyt "dgeAEol A7 i Azl Ao
it e8] ¥|IE 0%, 20%, 25%, 33%, 40%, 43%, 50%, 57%, 60%, 67%, 75%,
80%, 100%Z 38tod 0~24 AZ7kA] F7A0 F &2 A3E Tl & HdHHS &
oA thzt S ZES U 4 sldlch

1 249 FYgo] Yobu4F COD HZgol F7HHE AO2 Ho} Nelysaz
7 wolde o 4 Ak

2. LAe] BRE sidel ool wiZuli 3724 AR TakN2 sfod® COD A7

BE VU 4 don AF ool FIlsle] 28714 FIlstei= COD Azt
IE U% &Y 4 At

Abstract

This study was undertaken to see the effect of the addition of residential
sewage to cosmetic plant wastewater on the aeration time for COD stabilization of

the mixture in a bioreactor. Various range of mixing-ratio samples were tested to
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find the optimal mixing ratio. The combined result of measured COD and the
minimum aeration time was desirable when the sewage portion was 80%. It was
found that the addition of residential sewage to cosmetic plant wastewater itself
reduced the measured COD of the mixture without any further treatment. And
during the aeration COD was reduced with increasing the portion of the sewage.

These results show that the aeration time for COD stabilization can be reduced

by pre-mixing of residential sewage and the cosmetic plant wastewater.
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Figure 1. Schematic diagram of apparatus.
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Figure 2. Aeration time vs. COD variation of wastewater.
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Figure 3. Aeration time vs. COD variation of sewage.
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Figure 4. Theoretical COD vs. Measured COD.
content of sewage (%, viv): A:20,B:50, C:80.
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Figure 5. Aeration time vs. COD variation.
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Figure 6. Aeration Time vs. COD variation.
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Figura 7. COD variation with composition ratio wastewater to
sewage and aeration time.
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Figure 8. Reduction rate vs. aeration time with various sewage content.
( Initial COD of wastewater : 1300 mg/L , Initial COD of sewage : 76 mg/L )
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Figure 9. Reduction rate vs. aeration time with various sewage content.
(Initial COD of wastewater : 601 mg/L , Initial COD of sewage : 48 mg/L )
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