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Fig. 3. Top: Ambient, greenhouse and biogas temperatures of a digester in the CIB3. Bottom: Ambient, slurry and soil (1 m deep) temperatures.
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Tratamiento de FORSU Digestion anaerobia
o —

L de FORSU

==
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Tecnologias sofistificadas

.'E" - e R

}‘ Altos costos de inversion,
f " operaciony mantemmlento

N

——

o T *Pre-tratamiento muy exigente
W** e P L R
. . g
" -8 Agitacidn para vencer Ia costra

IL iia __'. = 'l‘ :I-?-'-.i' RN e - T
==L «Gasto de biogas para calentar el bdg

i Tl ?i . - W

*Economia de escala=> centralizacidn
- T i TR ™ Tl

~ *Operacion y mantenimiento costoso

-




Digestor ASTRA

e Sumersion forzosa gracias al “scum” generado
* Pre-tratamiento dentro del mismo digestor

gas outlet

Biomass gas zone
feed /"_\x-x-__a
inlet - Floating biomass zone \x\
w i P

N submerqged biomass layer

(Chanakya H. N. et al., 2004)



Digestor ASTRA

Produccion de biogas: 60 I/kg
Carga diaria : 500 kg

(Chanakya H. N. et al., 2009)

ﬂw *Costra como aliado (sumersion)
*No se adiciona agua




Rotura de “scum”

JI_E!-DJI_ LEn

 Aprovechar movimiento lodo
para romper costra

: 7 7 7 7| I
(P. Raman et al., 1989) / Y
P e .-1-; ;/f ﬁ

= L: = }L }m ff 134%
2 J A= /)
2 A A '__,-"" /,;
Thid —’J; f}

. 772
iﬂ:l-i 97 I?!3'[|

PLAN

Fig. 2. Diagram of the biogas plant (system B) with scum-breaking net.




Digestor BIOTECH
(F. Heeb, 2009)

e El efluente se recircula y se emplea como inoculo

Figure 9: Schematic plan of a BIOTECH market level plant. The sketch is not drawn to scale, but the proportions have been considered as far as possible. a) Inlet
tank for feedstock. b) Digester tank. ) Effluent tank. d) Effluent storage tank. e) Effluent pump. f) Gasholder drum. The drum is stabilized by a guide pole in the
middle and is floating in a water jacket outside the digester. g) Biogas pipe. h) Gas Scrubber. i) Biogas generator j) Drainage connection for excess effluent.



Digestor BIOTECH

*No agua adicional
*Recirculacion

¥

Volumen digestor: 25 m3
Carga diaria maxima: 250 kg
Produccion biogas: 50-60 I/kg




Diseno solar

< Calefaccion solar pasiva

El bdg logra T= T ambiente maxima

5




BDG de F
“just right technolgy”

« ¢/ Pre-tratamiento? NO, sumersion

* ;Mezcla con agua para diluir? NO, recirculacion

« ¢ Agitacion? No, recirculacion, rotura scum, Scum amiga
« ;Calefaccion? Diseio solar
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¢Y si evitamos la
camara de biogas
para calentar
directamente el
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- Sotera Kalogims

Renewable Energy

journal homepage: www.elsevier.com/locate/renene

Biogas from a full scale digester operated in psychrophilic conditions | m) |

Check for

and fed only with fruit and vegetable waste

J. Marti- HEIIEIO 4b" "G, Soria-Castelldn €, A. Diaz-de-Basurto ¢, R. Alvarez €,
D. Chemisana '

Table 1 Table 2

Composition of FVW. Characterization of the FVW.
Material % Parameter (unit) FVW (Standard deviation)
Citrus 2147 Mean volumetric weight (kg/m?) 352 (64.7)
Onion/garlic 13.52 pH 5.38 (0.01)
Stems and leaves 5.83 Total solids (TS) (%) 2796 (7.27)
Potato 4.47 Volatile solids (VS) (%) w.w. 26.32 (1.27)
Banane sy o Volatile solids (%TS) d.w 94.13 (0.35)

(1)

romate 21% de citricos Organic carbon (%TS) 54.60 (0.20)
Bean/p Total Nitrogen (%TS) 1.80 (0.10)
Parsley pH 5.4 Total phosphorus (%TS) 0.55 (0.09)
Corn Total Potassium (%TS) 243 (0.24)
Salad 28 /ST Ammonium (%TS) 0.21 (0.04)

cactus peas 1.00 C/N 30.38 (1.85)
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Fig. 2. Feeding pattern and accumulated biogas produced from the beginning of the monitoring period. Note that daily biogas production is expressed in 0.1 m?/d increments for
better visualization.

Ry

=
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www.energias-renovables.com \ = ENTENES
| BIDENERGIA

Biogas a partir de basura
con la minima tecnologia

Esta es la historia del desarrollo de un pmmrzpa de bfadzgesrm' para tratar basura mgéﬁfm ]
generar biogds y biol en Bolivia, pero bajo el concepto de ‘tecnologia estrictamente necesaria’, en
contraposicion a las tec‘rmlogz’cfs mds mﬁtz’rﬂddy ¥ conocidds en Luropa. Es la historia de un

proceso colaborativo donde han pm*tz'fzpddn casi und decenda de instituciones de Bolivia,
Ecuador, Espana y Holanda, durante los iiltimos dos anos.
J

Jaime Martf Hermrera, Daniel Chemisana, Gustavo Soria Castelidn, Aitor Diaz de Basurto®




Se puede hacer Digestion “seca” con la minima tecnologia
o USRI TR ER R A

Sin pre tratar, sin calentar, sin agitar, sin anadlr mas agua
PG A, IR R

| ¢m3 de biogas/S invertidos?
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Slstemas modulares descentrallzar
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