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NMPUMEHA HA ONAJIM3NPAHUOT TY® BO UIBPABOTKA HA BUODUIITPU

Kpcto Bnaxes!, Bnaruua [loHeBa’, Fopru Aumos?, Mapjan Odenunetpes!
YHueepaumem “loue [dendes”, ®akynmem 3a MpupoOHU U MeXHUYKU HayKu,
Limun, P. MakedoHuja

AncTtpakt: Bo uspabomkama Ha buoguimpu co aHaepobHu bakmepuu 3a npodyucmysare Ha
ekanHu e600u u 800U 3azadeHu CO Ope2aHCKU Mamepuu, ucmpaxyearama rokaxaa oOeka
syrnikaHckuom mycg od Haoranuwmemo ,Cmpmow® uma MHoay 0obpu Kapakmepucmuku 00 acrekm
Ha MexaHUYKO rpo4ucmysar-e Ha riyudom u MHoey 00bpu ceojcmea 3a 00pXy8aH-e 80 XU80M Ha
aHaepobHume b6akmepuu 3a nodonz epemeHcku nepuod. Bo cnposedeHume ekcriepumeHmu ce
rnokaxka Oeka MOKpynHama 2paHynayuja e nodobpa npu mMexaHU4Komo rnpovucmysare, a dodeka
rnocumHama 2paHynauyuja e OoMuHaHmMHa 80 00PXXy8aH-€ Ha odos12 8PEMEHCKU Nepuod Ha xugom Ha
aHaepobHume bakmepuu.

0Os0j mun Ha chunmpu ce mecmupaHu Ha pasiudyHU memrepamypu 60 passiudHu 0esio8u 00 ceemom
u nokaxare 0obpu pesynmamu 00 acrnekm Ha egpukacHOCm, a ce pesramueHo echmuHuU.

Hawe mucneme e Oeka osue unmpu mpeba Oa Hajdam macosHa rnpuMeHa 80 Manume ypbaHu
Hacenbu, a nocebHO 80 Manume HacesieHU Mecma, mypucmuyKU KOMIIIeKCU U MIaHUHCKO - pypasiHu
objekmu.

Tpeba Oa ce HariomeHe Oeka ¢hbriyudom Koj ucmekysa 00 husimepom e cocema 4Yucm CO 8UCOK
Keasiumem u Moxe da ce Kopucmu 8o 3emjodersnue u Oa ce ucriyuima 8o 8o0eHUmMe mokosu 6e3 6urso
Kakeo 3azadysarbe.

Kny4yHu 360poBu: syrikaHcku mycgh, buogunmep, aHaepobHu bakmepuu, op2aHCKU Mamepuu
APPLICATION OF OPALIZED TUFF IN MAKING BIOFILTERS

Krsto Blazev?, Blagica Doneva?, Gorgi Dimov?, Marjan Delipetrev?
tUniversity of Goce Delchev, Faculty of natural and technical sciences, Stip, R. Macedonia

Abstract: In the preparation of biofilters with anaerobic bacteria for the purification of faecal waters and
waters contaminated with organic matter, the studies have shown that the volcanic tuff from the Strmos
deposit has very good characteristics in terms of mechanical purification of the fluid and very good
properties for maintaining the anaerobic bacteria for a longer period of time. In the experiments carried
out it was shown that the larger granulation is better in mechanical purification, while the smaller
granulation is dominant in maintaining a longer life span of anaerobic bacteria.

This type of filters have been tested at different temperatures in different parts of the world and have
shown good performance in terms of efficiency, and are relatively inexpensive.

Our opinion is that these filters should find massive application in small urban settlements, tourist
complexes and mountain-rural buildings.

It should be noted that the fluid flowing out of the filter is completely clean, with high quality and can be
used in agriculture and discharged into water courses without any pollution.

Key words: volcanic tuff, biofilter, anaerobic bacteria, organic matters.

219



1. INTRODUCTION

Anaerobic fermentation is a process which takes part in a natural circle of the organic
matter. This process was used for sewage water purification and biogas production
for illumination in Exeter, England, since 1895.

A bigger development for this process was the period before the Second World War
especially in Germany, where the biogas was utilized as a tractor fuel.

Investigations were advanced in direction to find alternative energies after the
petroleum crisis, 1970.

Biogas, by product from anaerobic fermentation was considered as a right solution.
Anaerobic fermentation in mezophylic conditions (36° C) is complementary process in
aerobic purification of wastewater for sludge treatment in methane tanks, etc.Thus,
this process was developed parallel with the aerobic one.

The first mezophylic bio filters - combination between bioreactor and later biofilters -
were built in France and in Spain, in wine industry and with complete automation of
the working parameters.

The main intention of this evolution on the anaerobic process was to accomplish
shorter retention time, better purification efficiency and bigger gas production. Table 1
shows characteristics of anaerobic fermentation in different kinds of equipment in
mezophylic conditions (36°C).

Table 1.

Equipment/ Retention time  Biogas production Purification
grade

Parameter *** day m3/ma3. %

Digester 100 days max. 0,05 52-56

Bioreactor 5-20 days 0,1-0,9 56-65

Bioreactor

with filling 1-5 days 1,0-2,0 70

*** The data's are obtained by author in laboratory scale
2. BIOFILTRATION

Newly developed and realized type of biofilters? with small hydraulic and pneumatic
pressure has the following parameters:

Retention time | Temperature | Biogas production Purification grade
(hours) (°C) (m?3) or (m3/day) (in rapport with COD, %)
35-6 36 9-11 82

The experiments were conducted with waste water which had concentration of 1900
mg/l COD. Composition of the biogas was:

Methane, CHg--------------=-mmmmmmmeee 87,2 %
Carbon dioxide, CO2-------------=------ 6,0 %
Nitrogen, N2-------------mmemmmmmmmeeee 54 %
Oxygen, Oz----=-=====msmmnmmmmeememeaaaeen 1,4 %
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3. RESISTENCE TO INHIBITORS

It is interesting to notice that the new biofilter is very resistant to inhibitors as: phenal,
formaldehyde, methanol, heavy metals etc. For instance, 6.4 % formaldehyde which
passed through the biofilter in mezophylic conditions, is transformed in biogas over
96%.

The heavy metal, Cr(6+) is reduced in Cr(3+) less toxic.

Phenol does not disturb the biofilter function with concentration 1000 times greater
than the concentration that inhibits the aerobic process.

The element sulfur from different substances is reduced to the native form.

All these processes unwind in corresponding Redox potential inside the bio filter.

4. SMALL WASTE WATER TREATMENT PLANTS

Waste water treatment plants with bio filtration with small enhances has been used in
designing and construction of the first in the world anaerobic, psihrophylic, sewage
waste water purification plant with capacity of 150 P.E. (People Equivalent or
Inhabitant) in Kondovo-Skopje, which is in function since March, 1998 without energy
consume and without maintenance.

Until now, we have built 9 stations with capacities from 5 P.E to 4000 P.E or with
organic loading from 0,32 to 260 kg BOD5/day and hydraulic loading from 1,05 to 840
m3/day waste water.

These stations run with continuously bio filtration on the psihrophylic conditions (10 -
25° C). The process unwind also well during all the year seasons.

The anaerobic stations are underground because of the thermal insulation and
esthetical reasons.They don’t disturb the view on the surroundings (see Fig.1)

These stations can function without pumping station only when the hydraulic drop of
the terrain is bigger than 600 mm H20.

For small stations (max. 500 P.E.) can be used concrete, plastics or steel as a
constructive material and for the bigger only concrete.

Advantages of this kind of treatment plants are:

- They operate fluently with continuous biological filtration with retention time of
3,5-4,5 hours

- They do not consume electric energy

- The construction is fast and cheap

- They do not need management and skilled personnel

- The treated water can be utilized in irrigation of agriculture fields or green grass
areas

- No risk of odor, insects and biological infection.
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Figure 1. Waste water treatment plant for 4000 P.E. (Air view and section)
1. Manhole with grinding, 2. Anaerobic clarifier or settlement tank, 3. Sludge tank for
6 months, 4. Field of bio filters and mechanical filters

4. FUNCTION. SHORT DESCRIPTION.

Waste water strains through the grindings where remains only the gross particles
(wood, paper, plastics) and enters in anaerobic clarifier or settlement tank. Here,
unwinds separation of the floating particles (fats, proteins, etc) and heavily particles
from the water which falls to the bottom and forms sludge with 15-20 % solids. Fats
and proteins are subject to hydrophylization on the superior part of the clarifier and in
the primary bio filter.

Water with the soluble and colloidal substances enters in primary, secondary and
tertiary bio filter. Here, organic matter is transformed in biogas by anaerobic
fermentation. Water is physically filtered in the end of the process.

The sludge from the settlement tank is transferred to the sludge tank every 30 days
and than is transported to the agriculture fields every 90 days.

The total retention time in station is 4,7 h. This parameter determines the dimensions
and the constructive area of the new biological station.

Byproducts of the anaerobic purification plant are:

1. Sludge. The quantity of sludge which is obtained in our stations is 20-30 times
less in comparison with the sludge from aerobic station ones. This sludge is
stabilized over 85% and can be utilized as a fertilizer.

2. Biogas. Until now we have not the possibilities to use the biogas so it leaves
in atmosphere

222



5. CONCLUSION

Waste water treatment plants with biofiltration and their function in the past 10 years
shows the following:
1. The process is sure in all the year seasons
2. The temperature of the wastewater must be upper than 100JC.
3. The WWTP’s runs without :
- electric energy
- maintenance with skill personal
- complicated equipment
- spare parts.
The pumping of water is necessary only in case of plate terrain
The variations of the organic and hydraulic loading don't disturb the process.
WWTP is very resistant to height concentrations of inhibitors
Constructive area is 4 times less than the area needed for aerobic plant with
the same capacity.
7. No odour, insects or biological infection near the station.
8. Construction and price of our stations enables to build more small stations than
one expensive collecting system with one and huge treatment plant.

o0k

Expectations in the future are in direction to substitute the aerobic plants with
anaerobic, psichrophylic ones.

Also, itis worth believing that this kind of treatment system will rise in important source
of energy and will contribute to better environmental protection.
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