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What are pathogens

Bacteria E. coli 
and Vibrio 
cholerae

HEV and 
Entameoba
hystolitica
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Purification methods

 Chemicals
 Filters
 RO 
 UF
 Clay ceramics
UV light

Disadvantages of conventional filters

Expensive, low flow rates, eliminates important
ions Lacks shelf life alerts, ineffective in salty water
and virus elimination

Chemicals such as
chlorine leaves
byproducts which
also contaminate
water
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Problem Statement

Loss of both 
human and 
animal lives

Develop a
cheap, highly
porous, fast
potable,
virus
sensitive and
effective
POU CWF
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Proposed Composite Filter

Composite 
filter
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Charcoal
Cheap, be made locally and 

is highly porous
Organic binder 

Mechanical enhancing and 
makes the smooth green 

and dried wares

Diatoms

Uniform pores, High
porosity, removes most
pathogens, easily
available and cheap

Advantages of the composite method 8



X-Ray Fluorescence Process 9X-Ray Fluorescence Process 



X-Ray Diffraction Process 10



Materials and methods 11
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Elemental Analysis 13

Sample
Name

SiO2

(%)
Al2O3

(%)
Fe2O3 

(%)
CaO 
(%)

MgO 
(%)

SO3

(%)
K2O 
(%)

Na2O 
(%)

P2O5

(%)
TiO2

(%)
MnO 
(%)

Cr2O3

(%)

Waste 79.021 7.686 2.849 3.738 0.174 0.013 0.852 5.56 0.051 0.471 0.059 0.046

Kensil SSF 89.579 4.030 2.300 1.220 0.097 0.003 0.781 1.87 0.025 0.315 0.046 0.011

Kensil 90 87.495 2.934 2.090 2.578 0.098 0.006 0.711 4.21 0.025 0.308 0.046 0.01

Diatomaci
ous earth
from [9]

84.170 4.010 2.960 0.240 0.110 - 0.75 0.610 0.040 0.170 0.040 -



Elemental Analysis of  Binder 14

Ions present ppm

Al2O3 3910
P2O5 341
K2O 3320
Fe2O 152
CuO 14.8
ZnO 11.4
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Compression test 17
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Model Parabola

Equation y = A + B*x + C*x^2

Plot Pressure

A 2.21391E7 ± 1.08847E

B -1.08606E6 ± 145281.5

C 14275.78349 ± 3991.1

Reduced Chi- 1.67261E12

R-Square(CO 0.9786

Adj. R-Square 0.97004

y=2.213E7-1.086E6x+1.427E4x
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Compression test 18
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Porosity against Mass of  DE waste 19
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Porosity DE waste 20



Porosity DE waste 21
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Porosity DE waste with Charcoal 22



SEM Image at 3000 magnification
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SEM Image From Literature 24
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