108

VI ENGINEERING SIGNIFICANCE

6.1 Effect of Wastewater Concentration

The unnormal pollution load that has been reduced by better
residues handling in the production 1line made these slaughterhouse

wastewater differ from -\ PEDO (Wipitch Chaisrisongkram 1986,

Lund 1971, Gutteridde. et al. j8l58ed et al. 1084). The low
" A ‘J L

concentration of G gﬂ sq;ds of this wastewater

made it resemblé” domeSeic aste ater r than its normal

slaughterhouse céuntg

The limiti \
entrated waste, the limiting

its organic concgfitgation. [ ' e
parameter is e ap _;\ | Q& o sver, for diluted wastes,
the limiting params e hydrgul ic

stention time, due to a slow
growth rate of anaerobic bacteria (Young and McCarty 1969, Souza
1986, Lettinga and Pol

,f‘l@ srefore, for this low concentration
e -
slaughterhouse was ‘

&

6.2

n@y.ﬂﬁ m‘l;ﬂj M‘gimout that the fixed-
RS a TS

umsugl procedure. Both anaerobic processes functioned properly at
ambient temperature with out any additional nutrient requirement. No

chemical substance exceeded the toxic level. Even the VFA that
usually presents a problem for anaerobic treatment was extremely low.
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6.3 Process ison

As for the results from the hydraulic limiting factor, both
processes efficiency decreased with an incneasing hydraulic loading
rate. Comparing AnFB to RAUS, AnFB seems to be more practical than
RAUS. AnFB could work properly at an optimum hydraulic loading of HRT
6 h. with a volumetric organi oadmg of greater than 1 kg/(m3.d),
whereas RAUS optimum hydrau was QO h HRT or a volumetric
organic loading rat | ! d) with a simultaneous COD

- rtheless, at the optimum

"65% of suspended solids,

removal efficiency
hydraulic loadin

while AnFB : in suspended
solids removal d € fability, ™ high biomass in granular
form which could g ded ; h westewater. On the other
hand, AnFB could tration owing to the
substrate adsorp redia surface and between

'table if the @ tages of both AnFB
and RAUS were _ was partially filled
with filter media is recommended. Henoe, the granular sludge at the
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The anaerobic fixed-bed and RAUS have many advantages over
aerobic and old-fashioned anaercbic process for  slaughterhouse
wastewater treatment as follows :

1) Both processes function efficiently at natural

environmental conditions.
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2) Biological solids produced is in a small amount.

3) Long solid retention time can be provided without
requirement of disposal of excess biological solids.

4) No oxygen is required so the power consumption is very

low.
5) The nu s not needed from outside
sources.
~ 6.6 Disadva
1) Slaugh oub LDS hlgh suspendecl solids
which have to be &d’ by pre :-:. 1t to prevent cloggmg in

fixed-bed reactor.
either treatnent ef

suspended solids can reduce

2) Methane gas
its low production

6.7 Process .m"! o
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For full scale application, reeommendations fafe as follows ;
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6.7.1.1 Fixed-bed Reactor

Volumetric organic loading rate K kg/(mS.qd)
HRT 6 h.
Upflow velocity 0.6 m/h

Treatment efficiency 50%
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6.7.1.2 RAUS
Volumetric organic loading-rate 0.9 kg/(m3.d)
HRT 9 h.
Upflow velocity 0.4 m/h
Treatment efficiency 50%

The volumetric org: ing rate is, however, determined
by each wastewater con SR same way, characteristics of
. - ta" u&also affected to process

was the rate 1 i N the 1 digester process, and
consequently that 4 i ¢ sactor volumes were required for
7 )20 actor was mainly dictated by
the maximum total daily — o d/or organic load, together with
the applicabley ading re nef‘ore the height/area
ratio of a reds 'Darameter. Lettinga and
Pol (1991) illY fhat for dilute types of
wastewaters (CDD—'Jevels below 1000 mg/l) and for operational
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6.7.3 Phase Seperation

Lettinga and Pol (1986) stated that for soluble wastewater
gererally no phase separation was required. Only for wastewaters high
in suspended solids pre-acidification in a seperate acidification
reactor could be beneficial.
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6.7.4 Feed Inlet Systems/Mixing

The mixing' level in the lower part of the reactor, and
consequently the contact level of the microorganisms/substrate, is
very important in an advanced reactor to accomplish an optimal
contact between sludge and wastewater, i.e., channelling of the
wastewater through the sludg

the reactor should be avoided. G lly it is not necessary to use
mechanical mixing sys b ' is done by the produced gas

and/or by the liqu ab-ll rﬁ high volocity. Moreover,
excess of mixi flocs or granules, thus
damaging the e of an efficient feed

inlet system is th# S tn i £t ,' ibi of the waste near the
bottom of the reactor /! ' '
(Souza 1986, Lettinga

e-bed or the formation of dead corners in

adequately located pipes.

oncluded that it was not
: bution for very concentrated
residues where good mixi — obtained from high gas production. One
distribution potnt. ) m? be fficient. Regarding very
diluted residers7 ¥6uld not contribute very

much ‘bomixmg,mi o waﬂmesary in order to

increase the cont t substrate/mcroorgamsns, and at lease one
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