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Brazil

Area: 8,6 million km?
Population: 187 million

Water Supply: ~ 95% *
Sewerage: ~ 51% *

Wastewater treatment. ~ 35% **

» * 0% of the urban population
«** 0% of the sewer system = ~17% of the urban pop.
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Selteton In srazll

Population > Total - % Urban - %

Water Supply 81.2 O4. 7

Sewerage 43.2 50.6

\Wastewaterilireatment 346 *
(&I=117% of the urban pop., SNIS, 2008




colntries

- Sweden - 2.7
- Japan - - - 2.7
- ltaly - - -- 3.3
- Norway - - 3.4
“Erance --3.8

-USA---- 6.7

-~ [Very poot

countries

-Cuba ----5.2
-Chile---- 6.5
-Argentina -12.8
- China---15.4
- Colombia- 153
=Viexico --16.5
- Brazil - - - 19.9

“lcountries

-Chade --114.4
- G.Bissau 158.6
-Mali ---161.0
- Nigeria - 168.7
- Angcila - 180.2
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Year  Infant Mortality in Brazil

1970 120,7 /1000 born, under 1 year old
1990 52,0 i

2010 19,9

% Brazil shouldimeetthe .
millenium goal
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=" Enormous advancement in wastewater
technology in Brazil

= Economical processes for wastewater

treatment have been well stablished

= There Is a good Brazilian experience with
RewW andapplicable technolegy.

sNEeWIEXPENS] Tederal and State agencies are
facing the guestion ?




v-EINEP; a-gevernmental organization,

under Ministry of Science and Tecnlogy;

v'Has been financing a special research

[—

pregliam.on wastewater treatment since

19065 speeially on anaerobic processes;

v 15 universities form the research networg e
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One. of the new econemical processes
developed for WWTP.
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Esgoto
bruto

/ ° e ©
- o o -
ﬂaa o nﬂﬂ
e = 1 o
— //—»ﬁ—w:a B e |
.?'?Ii"-’.' & . N

Reator

UASB

Efluente
anaerobio




UASB Biogas
acumulation Phase
Influent separator

UASB Effluent

Influent
flow pipes




compact system; using a small surface area;

practically no equipment in the anaerobic process,
with low construction and operational costs;

very low energy consumption;

low excess sludge produced;
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influent
> Aeration tank Secondary clarifier
UASB Reactor Recirculation
Digested sludgel T Excess sludge

for drying




Possibility of Energy Recovery
from, the Biogas produced
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e ! wecan —r—

= \We can afford adjusting our technology for our
own conditions

= \We can afford buiding cost-effective WWTP

= \We can win the challenge of poverty, of public
health, of water management, of environmental
protection

= \We can producebiosolids, for agriculture
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Heat Power, kJ/m®

= Propane (comercial) 45,800
= Butane (comercial) 44,600

= Natural gas 37,300
= \lethane 35,800

il

(*) For 65% methane In the biogas




"Heat pewer (biogas) = 22,400 k.
= 5to 20 L gas/person.day (cony. plant)

= For a 200,000 people Conv. Plant (*):
L—10:020%:200,000 = 2,000 m= biogas/day,
~— 2,000 %.22,400/=4.5x407kJ/d"="1.6 x 10*° kJ/y

(*) with the maximum gas production




Typical WW TP uses: ~ 1,200 kWh/I\/IG tre_ated

— Aeration = 52%

— Solids processing =30%

— Influent pumping = 12%

— Internal recycle pumping = 3%

= Nutrentyemoyal.generallyAncreases
 everallferergy costs
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= 200,000 people
= X40 gal/hab.d =8 MGD = 2,920 MGY
= Consumption Rate ~ 1,200 kWh/MG treated

= Energy Use~ 2920 x 1200 =3:5x10° kWh/y

= Production, max.gas rate
‘= Production;avg.gas rate
**Production, min.gas rate




= Costs of
— Investiments (Equipments & Construction)
— Energy (Demand & Consumption)

= Feasiblility

. il

= Plant flow, local aspects




En_e_r recovery at convent|_onal WWTP
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" Energy for other—
:> equipments

510 kWh/h

Lost
414 kWh/h

-

Eléctrical energy : R | l Thermal
% : 4 .l'

generated ou , : energy
710 KWh/h : | generated

g o i 661 kWh/h
T T - a\ﬁ > ~

Used
@ 247 KWh/h

Equipment
Operation
200 kWh/h




Along the 7 first years of
operation the San Fernando
WWTP produced 25,000,000 m?3

biogas (65% CH, y 33% CO,), or
52,000 ton CO, elyear







La Farfana , 9 m?/s
Santiago, Chile
30 — 40 MM3/year

Energy.fer the plant
Heat for digestors

Gas to the. city. Metrogas
Coempany
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» Arrudas WWTP, Belo
Horizonte, Brasil —

Activated Sludge with
energy.recovery from
WE 0IgESTorSiingas:
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Arrudas WWTP

Belo*Horizonte, Brasil -’
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Energy recovery at Arrudas WWTP
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Sludge recirculation

Heat exchanger







Barueri WWTP
Sao Paulo, Brasil




AlegHaWWTP
Rio de Janeiro




Anrevaluation of sanitation, health
Implications, costs, development, economy.

Economical x new technologies

Biofilm control technology ?
* Nanotechnology ?
New membranes ? -

= Sludge and Biogas recovery ?
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MAKING
~ SANITATION
SUSTAINABLE

CAN WE MAKE IT ?
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THANK YOU

. Eduardo Pacheco Jordao, Dr.Eng.

~ jordao@poli.ufribr
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