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t- INTRODUCTION
This summary progress report covers the period from actober
1983 to March 1984, It undertakes to outline the recent project
uthlevements and prooose the future course of action.

.= ACHIEVEMENTS OVER THE PAST SIX MONTHS

The highlights of the major achlevements are pressnted in the
tullowing subsections. Emphasis has been on monitoring of fleld
durronstration units; and introducing whenever necessary beneficial _
englneering modifications Various project disciplinary groups continued
with relevant R & D work as well as needed supoort ssrvices and studies.
[n addition, complementary endeavors encompassed preparation work for
the November 1984 biogas conferenence to be held in Cairo, crain‘ng of
project personnel and miscellaneous activities that have not bean

included in the project plans for the report period.

'ol~ Follow-up and “odification of Demonstration Units

Follow-up of operating fleld digestors continued on a regular
basis. This encompassed basically technical performance and environmental
factors effacts. Modifications were made either to alleviate operating problen
or to improve the efficacy of the field unit in question. Most of thase
ef'forts were devoted to the shubra Kass large-scale unit,

2.1l.1- The Shubra Kass Plant

As outlined in the previous reports, a 50 cublc meter capacity
unit was installec at Shubra Kass village near Tanta. The unit is
wperated in contunction with a typical poultry rearing farm in rthat

Area.,

Qver the nast six months, the unit was successfully operated,
llowlver, frequent ‘problems and operation difficulties were ancountered,
These are mostly related %o the poultry manure characteristics;
particularly those emanating from the high nitrogen content of the
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substrate, and the large amount of wheat straw mixed with the

boultry droppings {(resulting from its use as bedding material).

The follwing major modifications have been introduced to
vvade operating problems and to increase the net gas production
rate and its utilization.

t- "ixing of slurry and scum breaking: Because of the presence of

a4 high percentage of wheat straw in the feestock, the manual mixers
inatalled for scum breakins were not operating satisfactorily. In order
to circumvent this labor-intensive and irrepairable mechanical mixing
system, a new gas mixing system was installed, The aixing gas is
delivered at S poincs distributed over the whole digestor length by
means of a compressor capable of circulating about 10 m3/hr of biogas.
This mixing system was found tc be highly efficient, easy to operate,
and only consumes about half KW per day of electric energy.

.= Recycling of the slurry: The unit was equipped with a slurry recycling

dydtem, This consistz of a submerged slurry pump and a distribution
pilping network., The effluent is recycled from the outlet opening to
rhe feed mixing chamber of *“he digestor, In addition, the slurry can
Uc recycled at two points above the scum layer in order to assisst in i%s

breaking and digestion,

Slurry recycling has several advantages. These include increasing
the effective solid retention time and the number of active bacteria
held within the system, as well as decreasing the overall heating
requirements through “he partial recycling of the warm effluent and
using it as diluent for frash feed,

J- Rlectrical power generation with waste heat utilization:A 3.3XKW gasoline

enjiine~-generator was converted to operate on biogas. A damper and a
Cilter for the purification of biogas were installed in the gas line
connected to the engine, The damper was designed to act both as a damper

and water trap,



A specially designed heat exchanger was used tc capture the
waste heal from the engine flue gases to produce hot water, The
hot water thus produced is connected to the hot water line of the
iogas unit, This in effect can replace the gas hzater in either
heating the siurry in the digestor or producing hot water for
r'eeding.

A relatively elaborate measurement and control system is under
installation., This will allow complete evaluation of the electric
veneration setup,

4= llydrogen sulfide removal system. A speclally designed scrubber

wus inatalled to remove the H2 S present in the biogas in order to
ualleviate corrosion problems in the metallic components of the system.
‘he scrubber i{s 300 liter volume packed with iron -urnings. The upper
part of the scrubber is filled with porous plastic material which acts
as a gas filter, .

“el.2-~ Status of che other Demonstration units

Except for the unit shared by the two families at Omar Makram village,
ull other fleld units continued to operate on a satisfactory hasis. As
‘v matter of tact, much improvement has been noted .n the performance
vl the single-household units as a result of the modifications introduced
Last year. The following account ocutlines the status of each of the field
units in both the villages of Manawat and Omar Makram,

A= The Manawat Units

A.l- The Modified Indian 'nit Attached to the Khamis Family !louse,

This very Cfirst field demonstration unit continued toward the
end of its third year to manifest its technical as well as socio-
economic success., The high decrease in the lahor costs associated
with the manure handling operations arter installing the biogas
unit, encouraged the owner to start a small cattle fattening operation,

The number of animals nave been recently doubled. All the cung is fec
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to the unit and thus it operates at full capacity. The gas produced

now exceeds the family requirements. Presently, we are trying to
convince the owner to share this excess gas with a nearby family,

If this attempt succeeds, a green-house will be installed around tha
nnit to further incrrease the gas production rate, The additional gas
will more than pay-off for the additional expenses, )

A.2- The Modified Chinese Biogas Plant at the Village Collective ynit

Though this plant i3 not fed on a2 regular basis, it continues
L0 operate reasonably well. In fact, it sarves its purpose of being an
'exhibition-type’ of unit visible in a centrally located place in the
village.

Racently, the polyethylene gas line has been replaced by galvanized
iron pipes. This will make the system easier to operate and safer to use,

"~ The Omar Makram Units

“,1=« The Chinese-type !Init attached %0 the Sharkawy Family House
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This unit ccatinued to show unequivocally its worth and viabilicy.
It actually provides a case in point for illustrating the feasibility of
biogas technology wren favorable conditions prevail.

The green-house installed around the unit last september provecd to
be quite advantageous., Preliminary results indicate an increase in the

gas production rate by around 707% during the winter season.

B.2- The Diab Family Indian-Type (nit

This unit nas also be2n running very well, The gas production ratae
increased by more than S50% after the installation of the green=nouse,
The gas produced now i3 sufficient for the family needs, and is expected

to exceed their requirements during the summer season.

The modification introduced last year in the effluent overflow
3ystem ennanced the operability of the unit. The handling process of

~he effluent {3 now much cleaner and more convenient.



It is worthy of mention that the unit in its present state,
afrer installing the greenhouse and modif'ying the effluent handling
syytem, becomes a unique model. In effect, it illustrates that a
simall bioéas digestor of just 5 m33429 fed on manure -7 only 1 large
animals can supply a relatively large family with the amount of gas

required for their cooking needs.

.3- The Indian-Type Unit shared By The Two Families
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This unit Ls still shut-down on account of social differences that
would not Se as yet resolved, Attempts are still pursuad along several
lines that will hopefully solve the existing explicit and implicit

problems between the two families.

.= Hesearch and Support Activities

In addition to the follow up of operating digestors, research wark
continued aleong the same lines described in the previous year reports.
the highlights of these endeavers are outlined ir the following.

'he Fertilizer Evaluation Group

During the last six months the group continued studing the accumulative
residual effect of blogas slurry in fresh form or after its treatments
tor a long storage period, in comparison with other manures supplemented
to the same sand and clay soils in a controlled green-house experiment. The
organic manures were added at the rate of 2% (20 tons/feddan) on dry basis
at the beginning of every cultivation period. An ordinary crop rotation was
carried, The first crop in this rotation was wheat as a winter crop (from
November 1982 till May 1983). The second crop was turnips. It was cultivated
frcm the haif of August 1983 to the end of January 1984, The third crop
will bYe onion, ;

The yield response of each crop was measured and inalyaed statistically.
The root and shoot of each plant were analysed for total nitrogen, phosphorus
and potassium ar well as some microelements. The uptake of these ele¢ments
was also determined. Soil samples at the beginning of' cultivation znd at

the harvesting of each crop wWere taken for complete analysis for macro and



microelements, and major soil microbial groups related to soil fertiliry
v¢ follow the chénges due to fertilization and cultivation. Also some
important physical propertiez such as the soil water holding capacity and

'ty total soluble salts were followed,

The results of the trree cultivation periods will be reported in

‘e naxt report,

“he Parasitology Group
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Work encompassed basically:
4. Conducting LaBoratory-controlled experiments on tha effect of anaerobic
digestion of sludge upon the viability of parasitic helmintn, protozoa
and microorganisms; and

L. Performance of some ovicidal fungi.

Knsults indicated chat:

L~ Anaerobic cigestion of sludge {nfluenced Gthe viability and development
of T, vitulorum eggs and Zimeria oocysts .

- There 13 a decrease ir “he number of €gg3 and cysts due to their gravity
cettlement in the Laboratory-scale units,

3= The anaerobic digestion of sludge did no% affect the viahility of
clastridial organisms but it enhanced its growth, while it did influence
the growth Jf atypical Mycobacterium organisms and salmonella sSpp.

4= The performance of the ovicidal and ococysticidal fungl was adversely
affected by the anaerobic digestion conditions.

The Fundamental Microtiolozy Group

The studies on combating scum formation by using anti-foaming
drents were extended towards assessing the effacts of these agents on the
"wo main pracesses of anaerobic digestion, namely the cellulose utilisation
and methanogenesis., This necessitated the further develcoment of techniques
used towards this aim. The textile coupon technique has heen modified
by using the aluminium cao sealed tubes. In addition to the determination

of cellulytic activi<ies, by the loss in welght, samples from gas phase



Ciun be withdrawn for analyses. A wet combustion method {s being
developed for the manometric assay of methane. By measuring the

Ulourescent coenzgme 7 CoM af'er their separation 8y thin
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Wayer chremrtography and thin layer electrophoresis. Spifluorescanca

mi roscopy is being used also for semi tquantification of methanogens,

The Central Servicas ~aboratory

This group extended it3 support servicss to cover all the analyses,
chemical and instrumental, needed for the follow up of operating digestors.
(1 addition, zhe group takes care of a substantial portion of the analyses
required by the fertilizaer evaluation group, particularly in dezermining,
Fhe digested effluent content of metallic traca elements, The two group
nunarvisors also undertake most of the coordination and follow-up work
in conjunction with phase two equipment ordars,

4= Preparation For The 1984 Cairo 8logas Confsrence

Active arrangements continued in preparation for the International
1lugas conference 0 Se nald Ln Cairs during the period 17-24 Yovember
‘w86, The first conference announcement was widely distributaed, favoradle
frruponses came from a number of important internaticnal agencies. These
tnclucea: USAID washiagton, IDRC canada, CTZ Jermany, and a numter of "'
wgencies, Qver SO indiviguals nave sent abatracts hefcore the deacdline of
March lst.

Representatives of AID/TVA visitad the principal investigator and
Lhe NRC twice., Intensive discussions and exchange of opinions teck plzce
Juring these visits, As a result, AID/TVA nave agreed to sponscr 10
-tlendees (rem developing countries, {n addi:ion %o around § staf’ members,
A contribution of .S, S 15000 Ls committed as a share in the administrative

£04ts. MAS has been following up all these developments,

¥r, James Chauvin from the Canadian IDRC Health Sciences Division
mel Wwith the principal investigator on March li to discuss matters

cuncerning the conference and relevant research interests, Ye ‘ndicated
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account of the importance of its themes in the context of IDRC
interests,

Coordination is also taking place for the participation
of local institutions, These include: the agricultural Research Centre,
dupreme energy councils, and various universities,

Vb= Qther Activities

The following two events are worthy of mention:

l- Professor Robert A. Man (Professor of Environmental Microbiology
and Public health, UCLA), an intarnationally reputable authority
in the rield or methanogeneais, while being on a pPrivate visic
to Egypt, spent two days at the NAC (December 6§ and 7, 1983, He
mel with some key members of project team for a whole day, The nsxt
day, he presentad arn excellent review on "The Biogenes:s of.Hethane
in anaerobic Systems" in a special seminar to which a nNumber cf
epeclalists from inside and outside the NRC were invited, These
activities ware arranged for last year while the principal -nvestigator
was visiting with Dpr Mah at ycLA.

2= Dr, T, Prakasam, one of the project U,S, Panel members, spent the
period from December 24, 1983 till January 4, 1984 With the projecc
team. His mission wWas carefully coordinated by NAS, and coverad two
major tasks, The first is to review the overall technical progress
with the various droliect groups in preparation for a final Joint
document compiling thae major experiences and findings accumulated
throughout the Prolect life span, The second is to conduct an
intensive shor+ course on " Application of principles of Microbiology
and Biochemistry in the design and operation_of waste treatment
3ystems", This proved to be very useful and auccessful: Twenty parci-
cipants from the ?ilot Plant Laboratory, Water rollution Cantrol
Laboratory ana -he Fundamental Microbiology group attended the
course, MHotes were fréparec in advance and were distributed %o all

attendees pricr o Lhe course,

3= FUTURE prLans

Future wory will venerally continue along the same lines presented
in this regore, Theui umbody follow-up of field digestors, %ne R4D
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support activities, and the conference preparations,

In addition, intensive efforts will be directed toward:

Completion of the new biogas project demonstration site at the
WRC extension area., This has been lagging behind schedule because
of delays in the sits clearance and presparation.

Sullding additional fleld demonstration digestors.

Finalizing the techno-socio-economic assessment of the prospective
biogas technologies within the prevailing conditions in the Egyptian
rural areas.

CONCLUDING REMARKS

Much pregresa has been accomplished, though the overall achievements
are less than our aspirations. We believe that the project has had,
even as small as Lt may be, a favorable impact inside and outside Sgypt.
Some of the papers that came out of =his project are heing requently
referred 0 and =2ven quotaed in the literature, In fact, there has Deen
much demand on tne reprints, Shat we are out of most of “hem: and hava
Lo resort L0 making additional photocopies to meet %the new reques:s,
The upcoming conference, we hope, will further magnify and extand the
project utility, and produce long-lasting_conclusive assessments relating
to the biogas zechnology, the bounds of its feasibility and the sragtical
ways and means for its sound diffusion and healthy growth.

B8y March 1985, the present project will come to an and, 3ut the
spiric, the capabilities, the resources, the systems and the axperiences
that ntavehean generated, should continue to fluorish. One way %o ensure
that, Ls %o start a follow-on project under the auspices of tne aoplied
3cience and Tacunclogy Project, We shall be glad 20 prepare a gll-
fledgec, ‘ustifizple proposal in this regard LF the J@2 will approve
"his concept in zrinciple, The most oppartune time for sutmitting such
1 project aroposal would ne after the enc of the Cairo blogas conference

in orcder %5 maxke full use cf its outcome,
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