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Abstract

This study is conducted to investigate treatability by activated sludge process for wastewa-
ter from acetaldehyde manufacturing plant. The optimum hydraulic retention time in aera-
tion tank for removal of high strength substrate were measured. The removal efficiency
were checked out by hydraulic retention time : 35hr., 40hr. and 45hr., respectively.

COD«, like substances were removed in all hydraulic retention time zone directed for effi-
ciency, but non-biodegradable substances were remained.

CODc biomass loading was 0.81kg CODc/kgMLVSS - day at 35hr. of retention time, 0.34
kgCODc/kg MLVSS - day at 40hr., and 0.19kgCOD./kgMLVSS - day at 45hr. And the mean
CODc: removal efficiency was 65.5%, 81.6% and 83.0%, respectively. And also COD¢ volume
loading was 1.01kgCODc¢./m® - day, 0.87kgCODc/m’® - day, and 0.79kgCOD../m’ * day, respecti-
vely.

The basic design parameter obtained is as fallows.

The value of Specific substrate removal rate coefficient (k), Yield coefficient(Y) and Decay
coefficient(ks) was 0.0013day™, 0.505kgMLVSS/kgCODc: and 0.040day™, respectively.
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I 1. GC operation conditions for the analysis of wastewater

Instrument Hewlett packard 5890/9153C
Column HP 17(Crosslinked 50% ph Me Silicone)
10mX0.53mmX2.0um film thickness
Detector Flame ionization detector

Injection temp.
Detector temp.
Carrier gas (He)

oven temp. 40CT—200C

180T
200C
38ml/min
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H 2. Analytical methods(AWWA WPCF, 1990) and

instruments

Items Methods and instruments

BOD;s Dilution method

CODg, Potassium dichromate
method

CODy, Permanganate method

SS Total suspended solid
(103~105%T, 1hr)

VSS Volatile suspended solid
(550C, 1hr.)

pH pH meter(HANNA
HI 8424)

DO DO meter(WC-DO-1B)

X 3. Concentration of compounds in the waste-

water
Compound Concentration
CH.COOH 0.667 %
Dichloro Acetaldehyde 0.680
Other 0.098
Water 98.555
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E 4. Summary of steady data for the experiment

Aeration time (hrs. )

Parameters Unit

35 40 45
Biomass loading kgCODc,/kgMLVSS- day 0.81 0.34 0.19
Organic loading kgCODc¢./m® day 1.01 0.87 0.79
MLVSS mg/] 1,260 2,530 4,040
Sludge volume index 71 73 39
Dessolved oxygen mg/] 4.1 35 5.3
Influent concentration (settled) mgCODc¢//1 1,472 1,457 1,473
Effluent concentration mgCODc//1 505 268 249
Removal % 65.5 81.6 83.0

z+ AFA7HE pH = 35hr.olA 8.0~9.2,
40hr.?} 45hr.& 62~78 2 BHE *73Y
th. 2+ A FAIZHE MLVSS(mixed liquor vo-
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mg/l & A3 Yeh E3 sludge Bt ES
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112 2. Each days variation of mixed liquor vola-
tile suspended solid by hydraulic retention

time in activated sludge process

Z 712 AFAIZL @¢E DOFEE 35
hr.ol A 3.7~4.4mg/], 40hr.o1 4 3.0~4.2mg/
|, 22 45hr.Y A% 57~49mg/l 2 19
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SVl 19 4 9 o] 35hr.oA 63.3~804
o] ¥ 9L, 40hr.ol A 64.6~80.1, L2l 45
hrol Al 35.1~429 9] MH2 JEld.

2. #2718 MH &8

b AFAIE {718 AALE

8
—a—
!
s HAT 6
7 o
85+ HAT 40
6 -
a
55 e aa-a a "A.“ HAT 45
§ 51 -a - “
= 45
Q 4 B .q —a A —
‘\‘\s\p/u =} \/
as|? _ meg o
o Qa8
H a
25
Fal
154
LR S r— —r
1 2 3 4 5 8 7 B 9 10 11 12 13 14 15
Time (cays)

12! 3. Each days variation of dissolved oxygen in

activated sludge process
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12! 4. Each days variation of sludge volume in-

dex in activated sludge process
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& 5. Organic removal effect by aeration time

variation
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12| 6. CODc, removal effect by F/M(food mic-

robe) ratio variation
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3% 7. COD, removal effect by applied CODc,
volume load variation in activated sludge
process
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X 5. Experimental results by hydraulic retention
time variation(as CODc,)

HRT So Se MLVSS ¢
hr. mg/1 mg/1 mg/l  day™!
35 1,473 504 1,257 0.53
40 1,457 267 2,532 0.28
45 1,473 249 4,041 0.16
08
i
334
i 2
if,
i
i g ¥
" 100 2 = ™ ™ “
Se (ag000c, /1)

2| 8. Response of specific substrate removal
rate to effluent CODc, concentration for
activated sludge process
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I 6. Y and kq calculatied by experimental results

HRT SRT n q
hr. day day ! day™?
35 45 0.222 0.53
40 84 0.119 0.28
45 34.5 0.029 0.16
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12! 9. Response of the inverse of SRT to specific
substrate removal rate for activated sludge

process.
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