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A Study on the COD Removal in the Paste-
board Wastewater by Activated Sludge Process
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Abstract

As the paper industry consumes much water in process and discharge wastewater
containing suspended solid and COD(chemical oxygen demand), relevant law against
this discharge has been set up to limit the total containment of COD in discharge.

This study has been carried out to improve the treatement method for the soluble
COD in wastewater produced during the process of paste-board production, which is
made of semichemical pulp and waste paper. Applicated methods are,

0O,AS : O, activated sludge process
DAS : Deep well activated sludge process
SAS : standard activated sludge process
and proper combination of DAS and SAS
1) As a result of this experiment, we get the following conclusion between in COD
sludge loading “X” and COD removable rate in the process of treating waste-
water.  COD removable rate(%)={(0.778-0. 0146/X) X 100(%)------ (7
2) In case that the COD sludge loading is high, it has been cleared out that the
COD removable rate shall become low due to unknown unsoluble substances
contained in the process. Meanwhile, to increase the efficiency rate of treatment,
it i1s thought to be necessary, to provide long-time contacts with activated sludge.
3) Once the COD of original waste-water and the target COD of treated water are
decided, COD sludge loading is obtained from equation(7), and capacity of
aeration tank in the effective systems such as 0;AS, DAS, to get the required
COD removable rate can be decided. Therefore the choice among SAS, 0,AS,
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DAS methods is made in consideration of required COD removable rate and

allowable installation area.

4) In the sedimentation tank with sludge bulking

removable rate by 3~7%

operation.
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, it is possible to increase the COD

but still there exist many obstacles to manage this
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Fig. 1. Flow sheet of various biological treatment of paste-board waste-water.
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Table 1. Operation condition of various process.

(Temp. 20~30°C)

i . Raw water Aeration part Collo)ag}ggge
No. I Sampling Treatment method CODa (mg /1) ‘MLSS(mg/l) (kg COD/kg

i MLSS. day)
A A-Co. SAS Process 400~550 8, 000~10, 000 0.10~0.23
B B-Co. O;AS Process 500~550 = 8,000 0.22~0.42
C A-Co. O,AS Pilot-plant 300~450 6, 000~ 8,000 0.30~0.65
D A-Co. DAS Pilot-plant 400~550 6, 000~ 9, 000 0.50~1.00
E A-Co. DAS4-SAS Pilot-plant 400~550 7,000~ 8,000 0.28~0.60
F B-Co. O;AS Bulking 380~550 = 7,500 0.15~0.38
G A-Co. " SAS Bulking 400~550 | = 8,000 0.06~0.18
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Table 2. The physical and chemical properties
of paste-board waste-water.

Water quality ; A-Co. (ppm) | B-Co.(ppm)
pH(=) 6~8 ‘ 6~8
CODua 500~600 500~600
SS 150 155
BOD, 456 455
NO,~ 2~3 2~3
PO~ 0~0.2 0~0.2

Temp. (°C) ! 22 25
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Fig. 2. The plot of removed COD sludge loading
and in COD sludge loading for SAS pro-

cess (No. A).
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Fig. 3. The plot of removed COD sludge loading
and in COD sludge loading for O,AS pro-

cess(No. B).
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Fig. 4. The plot of removed COD sludge loading
and in COD sludge loading forQ, AS-pilot
plant process(No. C).
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5. The plot of removed COD sludge loading
and in COD sludge loading for DAS-pilot
plant process(No. D).

6. The plot of removed COD sludge loading

and in COD sludge loading for (DAS+
SAS) pilot plant process (No. E).
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Fig. 7. The plot of removed COD sludge loadig
and in COD sludge loading for Q,AS pro-
cess with bulking (No., F).
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Fig. 8. The plot of removed COD sludge loading

and in COD sludge loading for SAS pro-
cess with bulking (No. G).
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Table 3. The result of treatment by various process.

In COD sludge

No. T(%rég Treatment method ‘ Fie. (kéoédoir]’)g/kg 1)(?‘333 coglflitcli:;t Relation line
No. MLSS- day)! : number (r) Y=aX+b
A | 20~30 | SAS Process 2 | 0.10~0.23 | 84 0.998 | Y=0.8755X—0. 0033
B | 20~30 | O,AS Process 3 | 0.22~0.42 | 22 0.960 | Y=0.8174X—0. 0089
C | 20~30 | O.AS Pilot-plant 4 | 0.38~0.60 | 16 |  0.960 | Y=0.8064X40.0048
D | 20~30 | DAS Pilot-plant 5 | 0.50~1.00 & 34 1 0.976 | Y=0.7290X+0.0133
E | 20~30 | DAS+SAS Pilot-plant | 6 | 0.28~0.60 ' 16 i 0.993 | Y=0.7180X+0.0341
F 20~30 O,AS Bulking 7 0.18~0.39 22 0.996 Y =0.7170X+0. 0123
G | 20~30 | SAS Bulking |8 | 0.05~0.20 | 44 i 0.993 | Y=0.8596X+0.0054
Rell of# fr3zsl= COD 9 fo] A4Ag& v+ kil ZAsgch oldl 9wl SCP+ FiR
bl o] Zhe]l zwl JEEAhEC] F gHE vt MK, FTEKE FEE R kS W
W}, COD = COD sludge loading ] _FFad = i
A FAE 7] ] A~E Alel g FERe] A dlshe A S el glHh
process ol ¥t MIEHE F— 2] Forslo =zh4q  COD [r#25-& COD sludge loading
Fig.09 44L& 9z, process F¢ GE 7+ ol 9= A{fR 7z, o= CODFxE, MLSS =%
& JjEo 2 plotste Fig. 99 A4S gy, ul 75iliel COD pE{sh Jemgiriiel et 2733
S oulgie}, zelme pEIEKe B COD (i
7F ES = BEERY COD sludge loading o]
- delx 1 o) = FEEHEI A wk=A] ze & ok}
= Byffielek. nE Bt zalsl: COD sludge
loading & SAS process ¢ = 0. 1~0. 4Tkg COD/
kg MLSS-day], O,ASelA%: 0.3~0.8] » ],
2 DAS ¢l A4 0.5~1.0 # Jo]t}.
WEIS) =l e BT S A
: 22 ol& & processd A®e slEo] o,
= MLSSlEE [REME =ow JEME 2
z MRS do717] siie itel &4 56l
- | izEysted oF ek,
;j : E ,‘ E Fig. 99 A4 K& g o] T3k3l
e L ! i}
L ‘ Y=0.893X—0. 007 D)
(data =66, Ar3A]5=0.990)
Fig. 9. Overall removal relation of activated of A48 bt ()8 Felnz AA &
sludge process. Faie]l FAEE ule) el COD sludge loading
o) 445 AL 3 aragen T Aol ot ol st AAEY FE 7P7'% S
. = ° H— = sludge branket 7} Zgi4se Firmeel Hooesh
@el. o BEHE 3~7% FLESTH oFE i
Y=0.778X+0. 0146 (43 #zo] branket ole o4l A ZA-Be]sb el Zelz o
(data 5~=172, Arzbal4=0.981) 2 pEk7} branket S AT w o448 SSA}
COD AAE=Z K (e % Al 4kshed Fig. 9 9 rEFon BEwe st SSb e Fle]
— 33— 184 4 3 5L (1985.9)



el FRHe = A" 28 v SSExd SS
2 [RET EFEKS COD &Y Apele] 2hubgh
AL wolx ¢rortl, A =2E sludge bran-
ket type o & ZFEtsl® COD [RFEL {144
+ e, MBEAd s WRHRE A FA
7|4 53, COD sludge loading &] ¥ %995
HiREEREe] gorn e EEEHE o Ho

2. COD 2t BOD; 2t2] 4+ 2A|

FEEKS B HES AES Hskd
RIGFRATAREY #3ldq BOD, & #IES
gtk o] BOD; s} & HAklz MiEE COD 4+
o] 3 plot st Fig.10 & g} Fig. 10414
o1& o] F Aol HA4L X (6)7 Zghet

COD=:3.25 BOD;+14. 14 6
(data $==8, AFalA]4==0.968)

3L

COD (M
bow e
g0 s 8

BOD; (MG L)

Fig.10. Correlation of COD and BOD, of paste-
board wastewater.

Table 4. Comparison of retention time for treatment of A company waste water by various

process.
COD-Sludge loading Presume Retention Raw water Exit water COD
Equipment of basic design value COD ) presume value
(MLSS) removal (%) | time(Day) COD(mg/D) (mg/D)
SAS | 0.15(8, 000) 87.5 0.36 500 63
0.AS 0.52(5, 700) 80.6 0.13 500 98
DAS 0.72(8, 000) 79.9 0.07 500 97
SAS+DAS 0. 29(8, 000) 82.8 0.19 500 36
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Nomenclature

: Constant of equation (2){—}

: Constant of equation (2)(—)

: Flow rate of wastewater [m3/day]

: Volume of aerator [m?)]

: In-COD sludge loading (kgCOD/kg MLSS.-day)
: Removed COD sludge loading (kg COD/kg
MLSS-day)
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