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IV EXPERIMENTAL INVESTIGATION

4.1 Experiment Apparatus

The experiment was carried out by using AIT pilot plant
reactors which were located at a slaughferhouse in Pathumthani
province.The pilot plant ‘ at Hannover University and
funded by GTZ(Gesell £ he Zusemenarbeit) of the

Federal Republic of‘m The Pm was shown in Fig. 4.1.

Figure 4.1 Pilot plant : General view
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The Pilot plant consists of two main processes, anaerobic and
aerobic. This experiment was however only performed with the
anaerobic process, which comprised fixed-bed reactors and RAUS
reactors. The schematic layout of the pilot plant is shown in Fig.4.2.
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droppe8 below 30°C. Details of reactors were presented in Table 4.1.

The process in the pilot plant was automatically controlled
by the computer system, which could adjust the control of processes
and treatment facilities. Current values could be shown on a computer
monitor. An alarm for unusal events made it possible to immediately

correct or repair malfunctions before they ruined the processes.
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Table 4.1 Reactors details

Reactor height (m) Surface area (m?) Effective

Volume (m3)

" Holding tank 4.5 R 5.6

Fixed bed reactor 5:0 0.95 3.4
RAUS reactor 1 (U-shape) 5.0 0.95 - 3.4

2.9

RAUS reactor 2 (V—shapg) \\v , /

iexper-iment; submersible
lotation sump to screen
to feed wastewater to the
ristaltic pump was used when

Figure 4.3 Screw pumps in pump room
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4.2 Experiment Set-up

The whole set-up of the experiment study can be drawn as
shown in Fig. 4.4.
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Figure 4.4 Experimental : Schematic diagram
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Pilot-plant Gnit began from e sereen. The flotation unit
which was used ilot plant was also the

slaughterhouse f’ull—scale treatment unit. A holding tank was used for

keeping was Eﬂmﬂm . Both processes
were mnnin;m m s of each process

is described individuall ‘xjm the followiasections. Q-
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4.3 Fixed bed reactar

Fixed bed reector was 5 metres in height with a surface area
and effective volume of 0.95 m? and 3.4 mSrespectively. Fixed bed’
reactor was shown in Fig. 4.5.
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ké) mm;agrmany was filled as

actor and flowed,
K : t pipe at the top.
ports available for sémpling wene.set at different heights as
mqls,% ioh G Tk drivibalaii H1bHeEs Uoiter Jootet and
hot water recycle pipes, which were incidentally not applied in this
research.
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4.4 RAUS reactors
RAUS consisted of two reactors as shown in Fig.4.7.
,(’ I,' P P
Waste Nas altert 18) n upflow mocde +to both

-

ﬁn interval, reversing was

carried out. The oonf‘lguratlons of each step is illustrated in Fig.

i ﬁ‘UEJ’WIEJWﬁWEJ’m'ﬁ

It took six hours for one cycle, after whieh it was repeated.

e bl ealrilval ] e lbble) Who| elhfrbr | fbre, one veooer

functioned as a reactor and the other as a settler. After that, the

feeding was stopped for orne hour sedimentation, this process would
proceed for another two hours. The flow was then reversed and the
reactor’s function changed, the settler was transformed to be the
reactor and vice versa. In addition, sedimentation took place again
in the last hour of the cycle. This cycle was repeated 4 times a day.
Flow regime of RAUS reactors was shown in Fig.4.9.
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The wastewater used in the experimental study was actual
wastewater from the slaugterhouse where the pilot plant was located.
Wastewaters from different production lines were collected and
combined together to a wastewater sump. After being passed through a
full scale flotation unit, which was used by slaughterhouse to get
rid of hairs, light particles and grease, the wastewater was pumped

to a pilot-scale screen.
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Screening let only small particles (not larger than 1 mm. in
diameter) in the wastewater pass through. Before being fed to
experimental reactors, the wastewater was kept in a holding tank.
This holding was to prevent wastewater shortage and to ensure the
continuity of feeding to the system.

EXX _ \ was to determine the
ultimate hydrauli lihg rats for both, Pixed-bed and RAUS reactors.
The hydraulic loadifig wds  \grc creased by increasing the
feeding rate. was persued until both
processes failed. § ocess was shown in Fig.4.10
and 4.11, respectively. '

& '_’j organic loading rate,
d| reactor, are also

calculatedas - , m
 AUEINININYINT
QRIANTUNMING 1A




"Flow Schedule of Fixed-Bed Reactor
Q [m3/h1] 30

2.0
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; Opera— No of
volume (h) _kg tion volume
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19 3.4 010 2.3H 16 113 6.3- 1.62 E ¥ 4 88
5 R S A o DR - R < N - 3 TR I ¢ 198 3:1.°. 3.00 10 78
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Note base on media specific area of the filter media (100 mz/m3)
*xx base on volume of both reactors added together
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Flouw Schedule of RAUS. Reactors
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Figune 4.11 Flow schedule of RAUS. reactors
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samp ing was done every hour during day time for experimental work
with HRT of less than 8 hours. In case of HRT of more than 8 hours
composite samples during night time were taken by pump controlled by
computer. The treatment efficiency was measured in terms of COD
removal. The enalysis was done in accordance with "STANDARD METHODS"
“(APHA, AWWA, WPCF, 1990). The frequency and parameters of anylysis
‘are shown in Teble 4.3.




52

Table 4.3 Parameter and frequency of analysis

Parameter Sampling Point Frequency

Temperature 3 2.3 3/wk.

PH A : g 3/uk.

COoD 1 3 3/wk.

Solids ' 3/uk.

VFA / once a week

Alkalinity . é once a week

Grease & 0117 , — once a month

Nitrogen once a month

Phosphorus once a month
once a month

~ Sulphide
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Figure 4.12 Sampling points

The parameter analysed and analytical method are also shown
in Table 4.4.
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Table 4.4 Parameter and analysis methods

Parameter - Analysis methods
Temperature Thermometer
pH Potentionmetric by Digital pH meter
CoD Dichromate Reflux method (Open reflmcj
Suspended Solids "t //; metry (GF-1.2 um pore size)
VFA - notography, SHIMADZU GC-14 A
Alkalinity ' - _ alkalinity
Grease & Oil 7
Total Nitr:an:/
Ammonia Nitrogea® ' \ on, Titrimetric
Phosphorus , \‘\‘\ Chloride
Sulphide & 3“\\ ic, Titrimetric
| A u\\ \N
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