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The Analysis of Effect of Paper Manufacture Waste Water
Treatment with Two Step Aeration System
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Pusan Municipal Health Environment Institute
Abstract

Adapting two step aeration system to a waste water treatment of W-paper manufactory as Full-Scale
Plants, we drew a following conclusion from its practical working.

1. Because BOD removal efficiency was 20% in A-Stage, 90% in B-Stage and total removal efficiency

was 97%. It worked treatment plant well and was suitable for effluent water standard as well.
Because COD removal efficiency was 42% in A-stage, 71% in B-stage and the total removal
efficiency was 94% COD control was possible in effluent water quality.

2. Treatment efficiency according to a load capacity was average 20% in 1401 BOD kg/m®/d load
of A-Stage and average 90% in 0.273 BOD kg/m’®/ d load of B-Stage.

3. Treatment efficiency according to a ratio of F/M was 2.657~5.024 kg BOD/kg MLSS/d in A-Stage
and BOD removal efficiency was 16~26% in the same stage. The ratio of F/M was 0.068~0.094
kg BOD /kg MLSS/d and BOD removal efficiency ratio was 85~94%. Therefore treatment effi-
ciency could be kept stably and volume of aeration tank could be reduced whoily.

4. Treatment efficiency according to MLSS appeared BOD 20%. COD 42%, in A-Stage and removal
efficiency appeared BOD 90%, COD 71% in B-Stage. They were suitable for plan condition.
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5. Because of working of complemented treatment plant by AB-Process. 20,000,000 Won a month was

saved than the ordinary working cost. Therefore, it was assumed that invested cost could be recol-

lected in 19 months or so consequently.
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BOD removal efficiency(%)
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Table 2 Conventional system analytical results of influent raw waste water quality.

Item pH COD BOD SS Total hardness
(mg/1) (mg/D) (mg/h (mg/
Average 53 3,645 7,789 3,540 1,665
value

Table 3 AB-Process application analytical results of influent raw waste water quality

Item pH COD BOD SS Total hardness S0 %
(mg/D) (mg/1) (mg/h (mg/) (mg/1)
Average 6.5 1,109 1450 3,121 417 393

value
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Fig. 6 Treatment system of waste water



KOREAN JOURNAL SANITAT. Vol.5, No. 1(1990) 35

Table 4 items of examination and analysis methods

Items Machinery and tools Method

Temp Mercury thermometer Direct Measurement

pH HORIBA H-T pH meter Electrode Measurement

BODs BOD Incubator Winkler Azide Method
Modification

CODwu» COM Water Bath KMnO. Method

SS Gleman type-A Glass Fiber Gravimetric Method

Filter paper

DO DO Bottle Winkler Azide Method
Modification

Total Hardness - EDTA Method

SOz~ UV. Amberlite IR-120 EDTA Method

2. pABE EEFHERS W R3S AB-Process 2 Eif

L RAKE £ ITRAZ BRse B 3 A& THEY EERHRLS Table 59 7
BERAEHABRE®Y Standard Method™® I BEAAHEE BEI A= Table 69
o ¥3le HESHTIA T LERE A}
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1. EHER BOD ¢ COD ¢ @4 Axge Ta

Table 5 Waste water treatment efficiencies by process (Flow sheet)

.. . Item COD BOD SS
Section - pollution matter Waste water capacity pH mg/l mg/! mg/l
Concentration of front treatment 6,600m3”d 6.2—6.5] 1,109 1450 | 3,120
T
removal ratio - - - — 2%
Screen .
concentration 6,600 6.2—6.2| 1,109 1,450 3,057
DAFT removal reiltio - - 66 % 67% 84%
concentration 3,000 72 375 478 487
Pre-sedimen- removal ratio - - - - 40%
tation Tank concentration 3,000 72 375 478 293
1 st removal ratio - - 42% 20% 60%
s concentration 3,000 72 215 381 117
9 st removal ratio - - 71% 90 % 60%
s concentration 3,000 76 63 39 46
Total removal ratio - - 94¢ 97¢ 98.5¢
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Table 7 Relation of BOD and COD removal efficiency in A, B stage

COD (mg/) |  BOD (mg )
Classification Inf. | Eff |[Removall Inf | Eff |Removal
|
Eff.(%) | Eff.(%)
Ave. | 375 | 215 | 42 | 478 | 381 | 20
A Stage Max. | 440 | 250 | 48 | 534 | 422 | 26
Min. | 33 | 197 | 38 | 404 330 | 16
Ave. | 215 | 63 | 71 | 35 | 39 | 90
B Stage Max. | 250 | 70 | 76 | 437 = 48 | 94
| Min. | 197 | 50 | 66 | 314 | 25 | 8
100
o®%ege o'
®
80 +
e B stage
¥
> 1
g 60-
=2
5
I
>
£ 40 4
b
2 A stage
2 og
201 O 8 5] o]
0 —r T ~ T r T v T v
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Fig. 6 Relation of BOD and COD removal efficiencies in A, B-stage
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Table 83 Fig 7S BHEAMWI =& E e 1, B-stage ol Al= BOD HHEAT

Table 8 BOD removal efficiencies by BOD loading

A — —— p——

removal efficiency(%)

TS BOD loading
Classification g -
(kgBOD“m®// d)‘} A-stage | B-stage
Ave. ! 1.401 | 20 -
Max. 1.559 26 -
Min. 1.197 16 -
Ave. ‘ 0.275 — 90
Max. 0.307 - ‘ 9
Min. 4‘ 0.241 — - 85
100
80 B stage
h
A 60 -
E 40
&
a A stage
S
= o Baow
20 o]
H gt
0 . - _.
0 1 2

BOD loading (kg ./ m?/d)
Fig. 7 BOD removal efficiencies by BOD loading
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Table 9 BOD removal efficiencies by F/M ratio

16~26% = eV, B-stage oA F/M
£ 0.068~0.094 kgBOD/kg MLSS-d o A
BOD BrE#hEo] 85~94% & YEbW T

A-stage 9] F/M k7F 35 4.020 kg BOD/
kg MLSS-d 2 BAHI9Y 1.0kg BOD/
kg MLSS-d LI E, B-stage oA B4 0.079
kg BOD/kg MLSS-d 93 ©]& MLSS BE
£ A% EES BREA JiE F2
E 291X Bohnke**¥9} Imhoff®9] 4
AN BAR F/M el 238 & FRAHE
< BRE % EAW FMHE=E EBYE 7
¢ Fe BEHRSE IS F U9 & A
I —FI}

Classification F/M ratio BOD removal efficiency(%)
(kg BOD./ kg A-stage B-stage
MLSS./d)
Ave. 4.020 20 -
Max. [ 5.024 20 -
Min. 2.657 16 -
Ave. 0.076 - 90
Max. 0.094 - 94
Min, 0.068 i - 85
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Fig. 8 A, B-stage BOD removal efficiencies by F/M ratio
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MLSS ®E | & BOD ¢ COD 9] 3

ZhE e Table 10 o “ERH AT

A Stage dl M= F¥ MLSS BEZF 352

Table 10 A,B-stage BOD and COD removal efficiencies by MLSS

mg/l 24 COD 42%, BOD 20% ¢ K%
Yel@on, B-stageolXes HT

[

Removal efficiency(%)

Classification | MLSS(mg, 1) A-stage B-stage
COD BOD COD BOD
Ave. 1 352 42 20 - -
Max. | 410 48 26 - -
Min. 291 38 16 - -
Ave. | 3456 - - 71 90
Max. 3810 - - 66 94
Min. 3220 - = 76 85
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5) BEIKBEERER S SRS KB B
=4

TERA BERRS AB-Process 2 BIERS
T o] Fo] REMFFE= Table 11]
ER ATt

E BT = doemg BEEkAEAmEA
e o BIEMTY REE EES B
ek BHSZ WIS o KEFEH ol
B3 Aoz Jelgt. 7R EEKR
< AB-Process & ##i3lo] BEES HH 2

Table 11 7#TE REHE FEC BB HEEE EHR FENES 22 34 £
Bo] EEBBCE BEY WHREY Tt o At.
e E ¥ 19EAUKRE kiR £ EEE
Table 11 Analysis of economic effects with the treatment AB-Process
Cost Items Corfl)ventional AB-Process Gap
rocess Increase | Decrease
Labor 1,600 1,600 - -
NaOH 1,296 1,229 - 67
Nutrient 1,011 466 - 545
Sludge coagulants 1,970 2,120 150 -
Power 1,720 4,128 2,408 -
Depreciation - 4,430 4,430 -
Interests - 3,112 3,122
Waste disposal 2,750 2,000 - 750
Maintence of FELT - - - -
Increasing of operational - — - 7,709
rate & productivity
Saving cost of subsidiary - - - 3,000
Saving of consumable goods - - - 20,116
& whole maintenance
Total 11,107 21,107 10,300 33,847
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V. & E

2ERBREARE W 8K BKERA
Full scale plants 2 @Mt A E#gdl
RBRENEH 423 22 HRe A

1. BOD BxE2h=R S A-stage o A 20%, B-
stage 9l A 90% o1™ & BREHRL 97% 2
WHFAZIE HFES: BEE AFE
AFHo R AT F AU

COD B E%hZ;R LS A-stage ol Al 20%, B-
stage | A 71% 2 JEIten FAAEZS
S 94% 2 A WHRFAEAA COD A7t ¢
BH o2 7t

2. BEATR o3 BELHELS A-stage
M= 1401 BOD kg/m’-d &l A Fiy
20% & B-stage ol A1+ 0.273 BOD kg/m*-d
ATEAM T 90% o BEEHERS EHh

3. F/M Lol o3 BRIERHER-S A-stage ol
A F/ME7E 2657 ol 5024 kg BOD/kg
MLSS-d 24 BOD A/A &L &L 16~26% =
VHERSEIL B-stage o1 A1 F/M Ebe 0.068 ol A
0.094 kg BOD/kg MLSS-d & BOD Br*E%)
ol 85~94% ZA HYAE S AAHHL R
MEFFRTAES Y REEAE S 2BNCE B
YA F AR

4. MLSS o} @& EHEHEHE-S A-stage
A} MLSS 400 mg/1 24 BOD 20%, COD 42
%E UEhAR o™, B-stage ol A= MLSS
3500 mg/1 41 BOD 90%, COD 71% & A
AEEE B} o]& AB-Process & 27
Zdo Rt

5. AB-Process 24 BEfTE REHY
BEICZ AN HNEETS A KT8
/R Ag=Eo) #H 19@EA U REERE
ElE 4 Aotz #EE A
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APPENDIX 1 Conventional system analytical results of influent raw waste water

quality
Influent
Date Q(m*/d) pH COoD BOD SS Total hardness SOf§
(ng/)) (mg1) (mg/1) (mg 1) (mg/ D
1 2,900 54 3,805 5,976 2,938
2 3,000 5.5 3,542 7,260 3,650
3 2,750 52 4,193 8,302 3,884
4 2,800 56 3,425 7,960 3,510
5 2,900 5.3 3,540 8,120 3,780
6 2,950 5.1 3,984 8,420 3,960
7 3,000 52 3,558 7,980 3,620
8 2,850 54 3,320 7,490 3,113
9 3,000 53 3,594 8,052 3,460 1,638 1,402
10 2,950 55 3,485 8,332 3,540 1,692 1,424
Ave, 2,910 5.35 3,645 L 7,789 J 3,546 1,665 1,413

APPENDIX 2 AB-Process analytical results of influent raw waste quality

Influent

Date Qm3/4d) pH COD BOD SS Total hardness S0%
(mg/ ) (mg/D) (mg/1) (mg/1) (mg1)

1 2,900 6.6 1,843 3,283 3,750 718 430
2 2,850 6.5 1,082 1,460 2,690 522 516
3 3,000 6.4 882 1,203 2,090 460 430
4 2,750 64 982 1,310 3,270 430 419
5 3,000 6.6 1,080 1,270 3,365 376 373
6 3,000 64 1,005 1,201 2,293 386 370
7 2.950 6.5 1,150 1,510 3,530 410 406
8 3,000 6.6 1,060 1,410 3425 395 382
9 2,950 6.6 969 1,216 2,960 340 325
10 2,900 64 1,210 1,520 3,620 362 355
11 2,850 6.6 1,030 1,160 2,856 390 381
12 3,100 64 975 1,235 3,100 387 372
13 3,000 6.4 969 1,209 2,920 397 383
14 2,950 6.5 1,230 1,440 3,630 410 394
15 3,100 6.5 1,170 1,330 3,310 373 362
Ave. 2,950 6.5 1,109 1,450 3,121 417 392.2
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Appendix 3. Detail items comparison for each cost (conventional vs AB-sy-
stem)
o 7}d220 I pH & AT 2 SFESHA A
e FTTA % JAFEH I FoA AH
« HVIE AH] IR BAF
o B2 A1H] L ekl UK, £RAEZR (FAM)-HEF A
*FELT R A AREN AR I AgS MAoR HAEFE ALt
A B}, e E T
ABabg Sl g 1 200 Ton/H
2748l Azt 200 TonX 38,545 ¥ =7,709,000 ¥

(n7gH]

ox

Lo

I

A8} + 774 2o 2= 77,000,000 ¥ + 135,000,000 ¥
. 212,000,000 + 5,500 Ton/ H==38,545 € /Ton)

« 2EFH 9 £ AH7

Nz £REY) F A A | oW
1989. 1~1989. 5 | 45,961,597 23,829,760 69,791,357 457
1989. 7~1989. 8 | 35,010,200 13,663,316 49,673,516 457

A4 4 9,950,000 110,166,000 20,116,000

+2 3 A:Floc¥AF Y83+
* Sludge B4 &85 | Filter press Belt press i
7 & 18]:ABSystem o2 AE Q2 EE7A)EU}
o ZH bbby Z1AIRE D 513 ~3,330,000 €Y 4,430,000 ¥
EERE 1109 -1,130,000 9.4
o ZFola} | A AF A 183,000,000 ¥ o=} 3,122,000 ¥
Z R E2}7)F 1 189,700,000 ¥

-



KOREAN JOURNAL SANITAT. Vol.5, No. 1(1990) 47

2 & XM

. “Water Treatment Handbook”, Degre-
ment, 1980.

. Bohnke. B., “Leistangssteigssteigerung
und Energiekostensenkung. durch Ein-
satz Mohrstufiger Biologischer Verfah-
ren” seminar 2, RWTH, Aachen. 1981.
. &HEEE D 2 EE BEEEWl o3 BK
R I P, MoK KEBRE {4+
BRI, 1984.

R 2BERITE 23 REEK
BREE, WiaKBAK KB LB
3L, 1987.

. BE & RERK EEY 2B B
RiE REWR, HEXBRK KB 1|
2475330 1989.

. RFE I ANTHRETHE FSHFAER
SANE 2 FE BMAL HRERESE,
1987.

. Bshnke. B, “Gewassensehutz und Ge-
setzzebung und Ihre Aus-winkungen
aufdie Auslegung komm Nasler klaran-
lagen KA 281, 1980.

. Bohnke. B., “Das A-B Verfahren Zur
Biologischen ABwasserringung” RWTH.
Aachen, 1987.

9.

10.

11.

12.

13.

4.

15.
16.

Bohnke B., “Erfahhrungen ans aweistu-
figen Wersachsanlangen und Folgeru-
ngen furer die Verfahrenstechnik kor-
respondenc Abwasser” Vol. 27. Nr. 3,
1980.

Schlegel. H. G., Allgemeine Mirkrobio-
logie, 5. Auflage Thiemeverlag stuttgart
1976.

Hartmann, L., “Die biologische Abwas-
serreiningung springer Verlag”. 1983.
Hibbeln, K. & Strohmeier, A., KNewest
knowledge about A-B-Treatment Tech-
nology-presentation of the Micro-Biolo-
gical Mechanisms of Reactions and the
possibilities of Develoment in Stages”,
Aachen, 1985.

Imhoff. K. R, “Taschenbuch der stad-
tent wasserung 24. Auflage”, Oldenbur-
gverlag, 1976.

Jung H. “Reinigungsverlang in einer
Bclebuangsanlage”, kommunal.

RERE BEBFRAEARE, 1987.
APHA, Standard Methods for exami-
nation of Water and Waste water, 15 th
Edition, 1981.



