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[57) ABSTRACT

An improved anaerobic waste waler treatment process com-
prising the steps of introducing waste water containing
organic material into a first reactlon zone conteining
thermophilic, fixed growth, hydrolytic and acidogenic bac-
leria and fermenting the waste water in the first reaction zone
under anaerobic conditions at a pH of between about S and
6 and 8 temperature between about 115 to 160 deprees
Fahrenhelt to produce an acid eMuent. The acid effiuent s
then conveyed to a second reaction zone contalning
thermophilic, fixed growth, methanogenic bacteria where It
is fermented under anaerobic conditions at a pH between
sbout 7.2 and 8.2 and at a temperature between about 115 to
160 degrees Pahrenheit to produce process effluent and gas
lncluding methane. The methane is collected and the proccss
effluent Is removed.

12 Claims, 2 Drawing Sheets
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TWO PHASE ANAEROBIC DIGESTION
PROCESS UTILIZING THERMQPHILIC,
FIXED GROWTH BACTERIA

BACKGROUND OF THE INVENTION

The present invention relates o an improved anacrobic
waste waler treatment process to more cfficiently treat waste
wale.

In conventional apacrobic treatment procssses, waste
water, containing organic maties, is treated in 2 single vessel
or anaerobic region utilizing suspended growth bacteria.
However, the anacrobic digestion of organic matter involves
two independent biological fermentation or digestion steps
or phases. In the first phase hydrolytic and acidogenic
bacteria convert dispersed and dissolved organics into inter-
mediates comprising aldehydes, alcohols, acids, and carbon
dioxidz. Lo the second phase, methanogenic bacteria convert
the intermediates from the first phase into methane and
carbon dioxids. Sulfur compounds, if present, are reduced to
hydrogen sulfide gas.

Processes utilizing separate reaclors or reaction zones far
ecach phase have besn developed to permit indspendent and
mors cfficient control of the operating paramsters of the
separate phases. However, existing processes fail (o utilize
the full potzntial of the anacrobic treatment procsss.

SUMMARY OF THE INVENTION

Thne present invention is an improved msthod of anacrobic
weatmsnt of waste water. The waste watss, coplaining
organic malerial, is introduced into 2 first reaction zone
coptaining thermophilic, fixed growth, hydrolytic and aci-
dogenic bactzria. The wasie watsr is fermsated in the first
reaction zons upde anacrobic conditions 2t 2 pH in the
range berwesn about S and 6 and a temperature in the range
berwszn about 115 to 160 degress Fahreahsit to producs an
acid «flucot The acid cffluent is conveysd to a second
reacuon zons containing thermophilic, fixed growth, metha-
pogznic bacizia where it is fermented under apazrobic
conditions at @ pH betwesn about 7.2 and 8.2 and a t=m-
perature between about 115 to 160 degress Fanhrenheit to
produce process ¢ffluent and gas including mzthanz. The gas
which inciudss methane is then collected and the procsss
cffiuznt is removed.

The first reaction zone is preferably within a first reactor
vessel having swucture for supporting fixed growth bacteria.
The structure preferably comprises spacsd sheets of corru-
gated material each having troughs and peaks and secured
within the vessel such that the troughs and peaks arc angled
upward. The second reaction zone is aiso preferably within
a second reactor vessel utilizing spaced sheets of corrugated
material for supporting fixed growth bacteria as in the first
reactor vessel. The corrugated material provide excellent
hydraulic mixing as well as efficient solids/liquids/gas sepa-
ration within cach of the reactor vessels.

Objects and Advantages of thz Invention

Therefare, it is an object of this invention to provide an
improved anaerobic waste water treatment procsss in which
ths wastz water is treated in two independent biological
steps or phases compxising an acid phase and & methene
phase; to provide such a system which efficiently produces
methane; Lo provids such a system in which the acid phase
and the methane phass occur in scparate rcaction zonss; to
provide such a system in which the acid phasz occurs in 2
first reaction zone and the methane phase occurs in a sscond
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reaction zope; to provide such a system which utilizes
thermophilic, fixed growth, acidogenic bacteria in the first
reaction zone and thermophilic, fixed growth, methanogenic
bacteria in the second reaction zone; to provide such a
system wherein the reaction zones comyprise separate reactor
vessels having shests of carrugated material secured therein
to provide structure for supparting the fixed growth bacteria
and providing efficient solids/liquids/gas separation within
each reactor vessel.

Other objects and advantages of this invention will
become apparent from the following description taken in
conjunction with the accompanying drawings wherein are
set forth, by way of illustration and example, certain
embodiments of this invention.

The drawings constitutz a part of this specification and
include exemplary embodiments of the present invention
and jllustrate various objects and features thereof.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a process flow diagram of the anasrobic treat-
ment procsss of the present invention.

FIG. 2 is a fragmentary perspective view of & reactor
vesse! utilized in the anacrobic treatment process of the
present invention and incorporating an inclined corrugatsd
platz flocculatar and szparatar.

FIG. 3is an enlarged and fragmentary perspective view of
the inclined carrugated plate flocculator and separator as
shown in FIG. 2.

FIC. 4 is 2 schematic view of the rzacior vesse! as shown
in FIG. 2.

DETAILED DESCRIPTION OF THE
INVENTION

As required, detailed embodiments of the present inven-
tion are disclosed herein; however, it is to be understood that
the disclosed embodimznts are merely exemplary of the
inventior, which may be embodied in various forms.
Tnerefore, specific structural and functional details dis-
closed heein are oot to be interpreted as limiting, but merely
2s 2 basis for the claims and as a representative basis for
teaching one skilled in the an to variously employ the
present invention in virmally any appropriately detailzd
structure.

Referring to the drawings in more detail, FIG. 1 is a
process fiow diagram of a preferred embodiment of the
apacrobic waste waler treatment process of the present
invention. The procsss is adapted to treat waste water from
source gensrally identified by the reference numneral 1 which
may be apy waste water solution or the like having organic
and/or other contaminants suitable for being acted upon by
microorganisms to reduce the amount of organic
contamination, especially elements creating an oxygen
demand therein. The waste water from the source 1 may be
from a wide variety of sources including: brewesies and
distilleries; chemical plants; dairy/chesse production; etha-
nol plants; food processing plants; fruit and vegetable can-
ning plants; grain processing plants; meat, fish and poultry
plants; municipal sanitary waste water; and pulp and paper
facilities and sugar factories. The process can also digest
added biological waste such as animal manure, agricultural
wastss and soluble solid wastes, especially cellulose con-
laining weste (i.e. cardboard, paper, and cartons) added to

< the influznt stream in slurry farm.

AD influent stream of waste water is introduced from
source 1 via conduit 2 into a coversd holding tank 4. A






