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Abstract: » COST ANALYSES

Togolese clinker green plant is one of west-African Industry who is dealing with high energy costs, about 3,74€/GJ as landed The different freatment of the sol let us have a variation in expenses.

cost,jand resources scarcity in Togo, most of the fuels used as heatfing in pyro-system must be imported from oversea countries. FO=2,39 eurQ/Gj IS the lowest expenses because of no treatment of the sol with fertilizer and no mix
Even|if raw material such as oil exist, the countries, like Togo of lacking the processing infrastructure. At the same time, fossil rowth

fuelslcome with negative social and environmental impacts with highest CO2-emissions of about 336 kg CO2/t clinker, making 9 o ) ] ] . ) . )
them also less attractive in the local markets. The mix culture is the h|gheST exXpenses, 4,48 eUI’O/GJ, by COﬂSIderlﬂg the cassava ou TpUT which IS
Therefore, by building sustainable structures around the local production and sourcing of biomass as alternative fuel, the about 3,7kg/m2 the mix plot crops was lowest expenses. Considering our data, the growth of the
dependency on imports can be substitute by a home-grown energy production sector with this Pennisetum crops trial project . . . . . .

for 10 ha give us about 4,25% of daily raw fuel substitution. This given the lower costs of production arrow 1,87€/GJ, the co and SR Sob (Pennlse’rum and CGSSOVG) s The suitable for scqrcfry of the f,OOd I TOQO..

pre-processing application and logistics expenses was arrow 0,34€/GJ, the local production has a significant cost advantage. The tree types of plofs F1, F2, F3 expenses are 2,55euro/Gj, 2,40euro/Gj, 2,92euro/Gj all plots have
To o#void the CO and NOX interlock tripping, the kiln ID-fan damper and cooler has been increased from 75,9% to 76,5% and good output due to soll fertilization with no combination, this let us have a chrci’[y of food in the
the fertial air duct damper also get some change 57%-64%.

society, same as FO plots
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Infroduction: 1 \ s
Theé construction material sector, in Togo, west-Africa and worldwide, has a huge demand for o o
erfergy. In late 2021, the estimated mass of human-made constructions surpassed the biomass of - o I
alliliving things on earth. One huge fributary to this Yanthropogenic mass” is concrete 5°j l . . — —o i
(Elhacham et al., 2020). Fo F1 F2 F3 b
Currently, most of the energy demand for cement kilns is being met by energy from fossil fuel e on s e s I s
sources (coal, diesel, mostly). Innovative concepts for the reductions of this industry sector’s = H-06- Month (mm) 34102 3540,5 35703 3708,1 3320,9
impact on global greenhouse gas emission must be identified, adapted, and implemented. e e e Y S e T

Thiese could range from technical solutions like natural carbon-capture strategies by DR o7 06 Lk 2 gL
Pennisetum crops, improvements in the energy efficiency of the clinker plants itself, or by ' ' ' ' '
adlapting carbon-neutral fuel sources as energy source to replace some of the high carbon- s H-02- Month (mm) = H-05- Month (mm) mmmH-06- Month (mm) —e=Fertilization Treatments (NPK(kg/ha)) —s—D-06- Month (mm) —e—D-05- Month (mm) —e—D-02- Month (mm)

fugels needed for the clinker production process. With the trialing action presented here, we
aifn integrating of renewable biomass-based energy resources info the value chain for cement -5t ANALYSES FIGERS

kilns co-processing. Biomass | Harvast + | Sherdded Biomass crops
By adapting existing crop management schemes, harvest, and post-harvest technologies to Fertilization e e sun drying (kg/m2) Landed cost without
thie regional background condifions, the clinker green plant demonstrate the adaptability and degree expenses laboratory moisture
conception of these biomass-based renewable energy systems to different scales of
implementation, from smallholdegr-based over cooperative to industrial scale. Pennisetum - foom2  EUrOy oot A I T R IR B
purpureum crops is to offer possibilities to meet peak demand. Management principles from , "
onservation agriculture aim t@ increase mid-term buildup of topsoil and soil- 7,45 8,05 3,85 4,52 46,09% 233 199
arbon pools, and measures fo identify and protect remaining biodiversity hotspots within the n 0 0.085 0046 Lo B B T R e
ahdscape context are consjdered. 8,05 8,05 4,34 4,54 4484% 256 245
. . . . . - 90 0,11 0,052 8,25 8,73 4,59 4,76 44,92% 2,42 2,34 2,55
e integration of farmers’ cooperatives and NGOs into the process facilitated the 8,11 8,14 4,01 4,02 5058% 277 277
dissemination processes arfd support the uptake and implementation of this trial project n e 01 o5 645 — —
v/Stem. 8,35 8,19 4,85 4,65 42,57% 2,46 2,57
9,45 8,05 3,95 4,06 53,88% 3,02 2,94
200 0,14 0,067 8,15 8,75 4,92 5,01 41,19% 2,43 2,38 2,92
8,65 8,25 4,45 4,03 49,85% 3,19 3,52
ATERIAL AND METHODES e 4,36 405 201 2,04 5176% 454 4,47
C 0 0,092 0,041 3,15 3,75 2,1 1,90 41,33% 4,35 4,80 4,48
assava 4,05 415 2,05 215 48,79% 4,45 4,24

g | EN.NISETI'UM AND CASSAVA CROPS PREPARATION . OPERATION ANALYSES

Sllsdilzeonircarment: The consequence of coprocessing in overpower consumption can be expressed as 0,21euro/Gj
Th fertilizer NPK was used in different dosing in the plot of 18m2, ’
a r’rilizo’rion Application:

Thetapplication of the fartilization was on two way

Q Ifigation: Raw meal et
Thefseason in the southfof have good rain season this was one advantage for no irrigation of the biomass during += ( . - o e C >
I *.  — c—

Typ& of biomass crop jused:
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eFertilization treatment
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CONCLUSION
As populations increase in TOGO, so having scarcity of the food, energy and so does the need for

more cement and concrete for housing and the infrastructure of development. The properly
managed use of alternative fuels in cement kilns can help home done energy while contributing
to the sustainable development of our country.

The mix crops of energy end food are the suitable project that can deal with technical, and
social- environmental aspect.

The start-up used of Pennisetum as alternative fuel, it was necessary for us to eliminate its
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