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ABSTRACT

Daily volume of effluent of wastewater from each
soya-bean cake factories containing high organic compound, was
between 5- 10 ﬁi The COD of raw waste was in the range of
1,000 - 10,800 mg/1 and had an average BOD of 3,680 mg/l when
compared with BOD of domestic waste was equivalent to a popula-
tion of 550. Considering tha small quantity of flow, the expec=-
ted quality of treated effluent, the flexibility and economy in
maintenance also the odour and fly problems; the study was
conducted to determinethe. efficiencies of biological treatment
using tho bio disc and submerged drum with the 30D of the influ-
ent controlled at approximately 1,200 mg/l and maintained the
actual pH of raw waste without nutrients additional as the waste
itself has adequate nutrients in it.

Experiments were run at janitary Engineering Depart-
ment, Chulalongkorn University to make a comparative study of

the efficiencies of two types of media by varying the independent



%

variables such as detention time, revolution speed and the
surface area of contacting media, It was found that the
treatment efficiency of submerged dram was better than bio
disc. Because of its greater surface area, dissolved oxygen
of submerged drum effluents were higher than those of the bio
disc and the overali efficiency of COD and Total-N removal were
also higher. It was noted that the increased dissolved oxygen
of wastewater was directly proportion to the revolution speed
of contacting media and detention time, but inversely propor=
tional to organic loading while volumetric loading affected
the dissolved oxygen rather than areal loadinge The reduction
of COD and Total-N were directly proportional to the capacity
of dissolved oxygen in the wastewater. Compared with the organic
loading, the revolution speed of contacting media had no sig-
nificant effect on the effluent suspended solidse

Tt was found that the optimum detention times of
the bio disc and the submerged drum were approximately 6 hours
and also the efficiency of COD removal of both were approxi-
mately 90% when volumetric organic.loading were 6.142 and
6.932 kg COD/m?/day respectively. Under the above condition ,the .
offluent dissolved oxygen were 2.28 and 4,73 mg/l and the
effluent suspended solids were 39 and 15 mg/1 respectivelye
The COD reduction did not vary signifioantly with revolution
speeds at 5,10 and 15 rev./min. i.e. the COD removal were 90%

of bio disc and 93% of submerged drum.



T

Varying revolution speed from 5 to 10 rev./min. would affect
the higher rate of increase of DO than from 10 to 15 rev./mine
The ratio between surface area of submerged drum to bio disc
from the experiment was 1«55, When tha surface area of both
media were reduced to the ratio of 1.20 causing the areal
loading of bio disc to be 18% more than that of the submer-
ged drum (while in term of volumetric loading, it would be
15% lower)s The effluents DO of both bio disc and submerged

drum were more o¥ less the same. This caused the COD and the

Potal-N ‘efficiencies to be only slightly different as was the

case when the ratio was_1.55, when the difference becane

significant.
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P ALANHTRIAGUANEIAN )
A = the surface areain each stage , cmg

Ag = the cross sectional area through which the

g 2
diffusion takes place , cm.

%' = the areal density ,

= total surface area of contact media , cmg
total volume of the liquid bulk cm”
Areal loading = influent organic matter ’ kg
surface area of contact media-day p© - g

B = the deﬁsity coefficient, dependent upon the type
of microorganism attached to the contact media.

BOD = Biochemical Oxygen Demand , 5 days at 20°C, mg/1.

C = the concentration of the gas in the liquid bulk,
mg/L.

CB = the saturation concentration of the gas in the
liquid, mg/l.

coD = Chemical Oxygen Demand, mg/l.

Dg = the coefficient of diffusivity through the gas
film , cm%/sec.

Dy = the diffusion coefficient , cm%/sec.

DISC Bio Disc.



DO

DRUM

dL
dt

eff.

inf.

MLSS

NH_ =N
s

1

Il

Dissolved Oxygen , mg/l.
Submerged Drum.
day

the concentration gradient perpendicular to the

cross section area, mg/cm?-cm.
the rate of COD removal
effluent

the activity coefficient
influent

Dg ,the gas film diffusion coefficient, cm/sec.
ye

Di ,the liquid film coefficient, cm/sec.

YL

K, Ad = the overall film Coefficient, sec-1

v
constants
the substrate concentration, mg/l
Mixed Liquor Suspended Solids, mg/1

the mass transfer per unit time, mg/l

ammonia nitrogen, mg/l



L.-'

NOE-N

NO,~N
3

Org-N

1

Oxidized

Pg

RBC

58

S(L)

Tot-N

L]

nitrite nitrogen , mg/l

nitrate nitrogen , mg/l

organic nitrogen , mg/l

Nitrogen = NO, =N + NO, - N , mg/1

2 3
the partial pressure of the particular gas in the

atmosphere 4 mm Hg.

the partial pressure of gas in the gas bulk at

saturation, mm Hg.
the flow rate
Rotating Biological Contactor

the frequency of renewal of the solute of the

concentration C with Cs on the film exterior.

the rate of substrate degradation , hr-“I

the specific surface = surface area of media
volume of media

suspended solids , mg/l
the suspended solids concentration , mg/l

Total Kjeldahl Nitrogen = 0rg-N+NH3-N ; mg/l



Vm =

Vol. loading

V¢ =

time , sec.

the volume of liquid bulk ; the volume of the

stage ;3 cm?
the volume of the contact media.
= volumetric loading

= influent organic matter
valume of net aerobic chamber-day m2=d

n
P
o]

the volume of the tank

the microorganism concentration , mg/l

the gas film thickness , cm.

the liquid film thickness , cm.

the oxygen transfer efficiency

the coefficient of aeration

the detention time

the slime thickness through which oxygen and

substrate mass transfer is not limiting , cm.
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