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What percent of the human
body is water?
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Why Talk about Water Filtration?
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o CIean water is essential for life.
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When water becomes polluted, we need options to make it clean
agam using filtration, b0|I|ng, distillation, and/or dlsmfectlon
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. Today, we will focus on Biosand Water Filtration!
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Barriers to Water Access
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The water source is far away
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The water source is at a lower elevation
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The water source is underground
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The water source is polluted
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Barriers to Water Access
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The challenges of potential “solutions”:

» Pipping or pumping is expensive and parts may be difficult to source
» Carrying is inconvenient

» Sourced water may still need to be treated

» Water storage is needed
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Physical Biological
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E.coli, Amoeba,
Parasites...
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Soil, silt, manure...
AuTaauaznouyadn )

Chemical
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Fertilizers,
pharmaceuticals,

pesticides...

=

Je,enenisudaging

U



Acute
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Immediate Risk
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Long-Term Risk
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Plastic Cover d#1ila
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Filtered Water
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Gravity-fed water supply
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1 Gravel Roughing
Pre-filter
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2 Slow Sand
Biofilter
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4 Treated Water
Storage
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To point-of-use
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float valve

illustration by Mathan Reents
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harrowing valve

treated
water
storage

backwash/cleanout valves
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Part |

Intro to Charcoal Production
(classroom)
Hands-On Charcoal Production

Part Il

Overview of Filter Design
(classroom)
Hands-On Filter Set-Up
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Materials

Most biomass is
suitable:

Pruned tree
branches

Old bamboo
fencing or trellises

Corn cobs or stalks
Rice husks
Coffee parchment

Wood chips
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pyrolysis
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Porosity
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Electrical Charge

Every peak in this Sample Micron Size C3d P phase
spectrum is a different element “

In the soil, biochar absorbs minerals becoming a
small fertilizer chip.

mini fertilizer chips.

In this electron microscope
image you can see tiny life
forms colonizing the surface
of a biochar particle

Each color in this electron

microscope image is a different
element
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Every peak in this Sample Micron Size C3d P phase
spectrum is a different element |

In the soil, biochar absorbs minerals becoming a
small fertilizer chip.

mini fertilizer chips.

Each color in this electron

microscope image is a different
element

In this electron microscope
image you can see tiny life
forms colonizing the surface
of a biochar particle
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Centre for Affordable

AqUGOUS Solutions Water and Sanitation Technology

Advancing the Science of Self-reliance

www.aqsolutions.org www.cawst.org
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1 Gravel Roughing 2 Slow Sand 3 Biochar 4 Treated Water
Pre-filter Biofilter Adsorber Storage
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To point-of-use
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Aqueous Solutions, 2016
Images by N Reents, B Deriemaeker
G Emidi, P Phuhual

This work is licensed under the Creative
Commons Attribution 4.0 International License.
To view a copy of this license, visit http://
creativecommons.org/licenses/by/4.0/ or send
a letter to Creative Commons, PO Box 1866,
Mountain View, CA 94042, USA.
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Predation
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Day 1

Many microbes live in water.
They are too small to see, but
they are there! When you pour
water into the filter, the microbes
start living in the top of the sand.

Day 15

As you keep using the filter,
more and more microbes start to
live in the sand. The biolayer
grows. The microbes get
comfortable and start looking for
food.

Day 30

After a few weeks, the microbes
start to eat each other. Now
every time you pour water in,
the microbes living in the sand
will eat the new microbes in the
water, including the pathogens.
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How the Biolayer Works

Water treatment will vary as  asihiiniasimailaaunilaslugeg 30 uuen

the biolayer develops during | fasanniinniswmuntudanin
the first 30 days.
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Water treatment is not as

Treatment good for a few days after the
Efficiency Swirl and Dump. Treatment

of Filter returns to its previous level

(% as the biolayer recovers over

Pathogens the next few days.
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Biosand Filter Treatment Effil‘.‘:iﬂ'l'll‘.‘:y'

Bacteria Viruses Protozoa Helminths Turbidity Iron
Laboratory Upto | foto >09.9%° | Up to 100%° [95% <1 NTU' | Not available
98.5% s Ts LT
87.9to ' I E 8 12
Field g 5oy, 821011 Mot available | Not available | Up to 100% 85% 90-95%

1 Buzunis (1293}

2 Baumgartner (2006)
3 Jenkins et al. (2011)
4 Eliott et al. (2008)

3 Palmateer et al. (1997)
& Mot researched. However, helminths are too large to pass between the sand, up to 100% removal efficiency is assumed

T Earwaker (2006)

8 Duke & Baker (2005)
9 Aiken et al. (2011)

10 Stauber et al. (2011); study of plastic BSFs

11 Murphy et al (2010)
12 Ngai et al. (2004)
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$_This heigh%
the flow rate of water through
the treatment system
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- Monthly Backwashing
- Periodically ‘Stir-and-Dump’

- Yearly replacement of charcoal
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Case study: Huay Pha Village, Maechaem
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Case study




Questions? soaw
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Please sign up on anseimyasnzidaulan

If you haven’t already:
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Thank You for Joining Us Today!
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http://www.echocommunity.org/
http://www.echocommunity.org/

	Biosand Water Filtration
	Introductions 
	70 % 
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Acute �ฉับพลัน��Immediate Risk �เสี่ยงทันที�����������
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Part I��Intro to Charcoal Production (classroom)�Hands-On Charcoal Production��Part II��Overview of Filter Design (classroom)�Hands-On Filter Set-Up
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Physical Structure of Carbonized Material:��Porosity� �Carbonized material is filled with billions of tiny holes. These tiny holes increase surface area and give it the capacity to absorb chemicals.
	Chemical Structure of Carbonized Material: Electrical Charge�the surface is electrically charged, attracting various ions and anions through adsorption.
	โครงสร้างทางเคมีภาพของถ่านชีวภาพ-ประจุไฟฟ้า�ผิวด้านนอกของถ่านชีวภาพมีประจุไฟฟ้าซึ่งสามารถดึงดูดธาตุต่างๆให้ติดอยู่กับมัน 
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Slide Number 27
	Slide Number 28
	Slide Number 29
	Slide Number 30
	Slide Number 31
	Slide Number 32
	Slide Number 33
	���- Monthly Backwashing��- Periodically  ‘Stir-and-Dump’��- Yearly replacement of  charcoal����
	Slide Number 35
	Slide Number 36
	Slide Number 37
	Slide Number 38

