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An Improved anaerobic waste water tre.atment process com·
prislng the: steps of Introducing waste water containing
organic material Into a first reaction zone containing
thc-mophillc, fixed growth, hydrolytic and addogenic bac­
teria and fermenting the waste water in the first reacUon zone
undc- anaerobic conditions at a pH of between about S aDd
6 and a tempaalure between about liS to 160 degree.
Pahrenheitto fl"oouce an add effiuent. The add effiuent Is
then conveyed to • second reaction zone containing
thermophilic, fixed growth. methanogenic bactena where it
Is femented under anaerobic conditions at a pH between
about 7.2 and 8.2 and at a temperature between about 115 to
160 degrees Pahrenhelt to produce process effiuent and gas
Including methane. The mc:thane is coli~ted and the process
effiuent is removed.
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As required. deuiled embodiments of the present inven­
tioe arc djsclosed haein; however. it is to be und...-rstood that

the disclosed embodiments arc me:cJy exemplary of the
inventiot. which may be embodied in various forms.
Tn::-:iore. s~iftc Strud~ and functional details dis­
dosed h:eic arc Dotto be interpreted as limiting. but =ely
as a basis fa the claims and as a refl'csent.atlve basis for
tC3ching one skilled in the an to variously employ the
present invention in virtually any approfriately dcLillcd

~3 strUc:ure.
Referring to the drawings in more detail. AG. 1 is a

process flow diagram of a preferred cmbodim::nt of the
anaerobic waste wate: treatment process of the fl'csent
invention. The process is adapted to treat waste Wille:: from
source generally identific:rl by therdercnce numerall which
may be any waste water solution a the like having organic
and/or other contaminants suitable for bcing acted UpoD by
microorganisms to reduce the amount of organic
contamination, especiAlly dements creating an oxygen
demand thaein. The waste water from the so~ 1 may be
from a wide variety of sourc~ including: breweries and
distillaies; chemical plants; dairy/cheese production; etha­
no! plants; food }Xocessing plants; fruit and vegetable can­
ning plants: grain processing plants; meat. fish and poultry

ro plants; municipal sanitary waste water; and pulp and pa~
facilities and sugar factorics. The process can also digest
added biological waste such as animal manure, agricultural
wastes and soluble solid wastes, especiAlly cellulose con­
taining waste (i.e. cardboard, paper, and cartons) added to

65 the i.n.fIuentstream in slurry form.
An influent stream of waste water is introduced from

source 1 via conduit 2 into a covered holding tank 4. A
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lWO PHASE ANAEROBIC DIGESTION

PROCESS UTILIZING THERMOPIIll..IC.
FIXED GROWTH BACTERIA

BACKGROUND OF THE INVENI10N

The present invenlion relates to an improved anaerobic
waste water treatment process to more efficiently treat waste
wate:.

In conventional anaerobic treatment processes, waste 10

water. containing organic maner. is treated in a single vessel
or anaerobic region utilizing suspended growth bact:.ria.
However. the anaerobic digestion of organic maner involves
two independent biological fennentalion or digestion steps
or phases. In the first phase hydrolytic and acidogenic 1~
bacteria convert dispersed and dissolved organics into inter­
mediates comprising aldehydes. alcohols. acids, and carbon
dioxid.=.In the second phase, methanogenic bacteria convert
the inlermediates from the first phase into methane and
carbon dioxide. Sulfur compounds, if pr~enl. arc reduced to 20

hydrogen sulfide gas.

Processes utilizing separate reaclors a reaction zones fa
each phase have bccn developed to pennit independent and
more efficient control of the operaling parameters of the

separate phases. However. existing processes fail to uliliz..: 1.5
the full potential of the anaerobic treatment process.

SUMM.ARY OF THE INVE.1\,TION

Tne present invention is an lmvroved ~od of an~robic
[J~tro.::nt of waste water. Tn~ waste Wale:. containing 30

organic materw. is introduced into a first reaction zone
containing thermophilic. fued growth, hydrolytic and a::i·
dogenic bacteria. The waste water is fc-menlcd in the first

reac:.ion zone unde: anaerobic conditions at a pH in the 7<

range berv.·een about 5 and 6 and a tempcraDJre in the range -­
bet\1.·eenabout 115 to 160 degrees Fahrenheit to p-odu::.c an
acid efflueDL Tne acid emuent is conveyed to a s::.::ond
reaction zone containing thermophilic. fued growth. rn.::tha·
n02:cic bac:cria whc-e it is fennented under an=obic
ca~dit.ions aI a pH between about 7.2 and 8.2 and a tern- 40

perature between about 115 to 160 degrccs Fahrenheit to
produc:: process emuent and gas inciuding rn.::UJane.The gas
wrjet, includes methane is then collected and the trocess
efiluent is removed.

Tne first reaction zone is preferably within a first reacta
vesse! having structure fa supporting fixed growth bact:.ria.
The structure preferably comtris~ spaced sheets of corru·
gated mate:ial each having troughs and pcab and secured
within the vessel such that the troughs and peaks arc angled so
uDward. The s::.::ondreaction wne is also preferably within
a'second reactor vessel utilizing spaced sheets of corrugated
material for suppcrting fixed growth bacteria as in the first
reactor vcssel. The corrugated matcrlal provide e:;c::llent
hydraulic mWng as well as dlicknt solidsJ1iquicWgas sepa- ~~
ration within each of the reactor vessels.

Objects and Advantages of the Invention

Thada-c. it is an objed of this invenlion to provide an

improved anae:abic waste water treatment process in which
the waste water is treated in two independent biological

steps or phases corntXising an acid phase and a methane
phase; to provide such a system which c.fficientiy JIoduces
methane; to provide such a system in which the add phase
and the methane phase occur in separate reaction zone~: to
provid.= such a system in which the acid phase OCctlfSin a
first reaction ZODeand the methane phase OCctlfSin a second

2
reaction wne; to provide such a system whid1 utilizes
thc:mlophilic, fixed growth, acidogenic bacteria in the first
reaction wne and thamophilic, fixc:rlgrowth, IIldhanogenic
baCiaia in the second reaction zone; to provide such a
system whacin the reaction wn~ cOfDlX"iseseparllle rcactc£
vessels having shc:ts of clXTUgatedmateriAl secured therein
to provide structure for suppaUng the fixc:rl growth bacteria
and providing efficient solidslliquicWgas separation within
each reactor vessel.

Other objects and advantages of this invention will
become apparent from the following d~cription taken in
conjunction with the aa:ompanyini drawings wherein arc
set forth, by way of illustration and example. certain
embodi.ments of this invention.

The drawings constitute a part of this specifiC3tion and
include exemplary embodiments of the present invention
and illustrate various objccts and features thereof.

BRIEF DESCRIPTION OF THE DRAWINGS

AG. 1 is a proc~s flow diagram of the anaerobic treat­
ment trocess of the present invention.

AG. 2 is a fragmentary pcr~tive view of a reactor
vessel utilized in the anaerobic treatment fl"ocess of the
prc.>eDtinvention and incorporating an inclined ~rrugated
plat: flocculator and separata.

AG. 3 is an enlarged and fragmentary p<=spcctive view of
the inclined clXTUgatcd plate floa:ulator and separata- as
shown in AG. 2.

fiG. 4 i.sa ~hcm.atic view of the reactor vesse! as &hown
in FiG. 2.

DETAll...ED DESCRIPTION OF THE
~'VENT10N




