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Introduction

Phosphorus(P) removal from water is an important way to control
eutrophication

P is a very important macro nutrient for aquatic life only if in less amount.

The main sources of Phosphate to water stream
Natural source: (Soil erosion, runoff...)
Anthropogenic source: (industries, municipals, mining ...) .....it is leading

Eutrophication(wheninexcessamountofPinwater).Source:https://jamesh
oward.us/2017/07/10/eutrophication-reduction-local-limits/



Sources of Phosphate
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Removal methods

e Conventional removals (chemical precipitation
and biological treatments) are highly applied
but due to high cost and complexity of
operational procedure, adsorption is
becoming preferable removal methods due to

its easiness, cost effective and reusability of
adsorbents.



Cont’d...

dVarious technologies have been developed for
phosphate removal where adsorption with different
adsorbents is leading this time:

Coal leftover (Mekonnen et. al 2020)

Marble waste (Bouamra et al. 2018)

Nanoscale zerovalent iron(NZVI) (Arshadi et al. 2018)
Alum sludge (Nawar et al. 2015)

Rice husk and fruit juice (Yadav et al. 2014)

Still slag produced in Europe (Meyer et al. 2012)
Aleppo pine (Benyoucef and Amrani 2011)
zirconium(lV) loaded fibrous (Awual et al. 2011), etc..
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Problem statements

Why adsorption?

v’ Cost and potentials of using of advance
technologies

v’ simplicity for adsorption technology(easy
design and regeneration)

v’ Availability of raw materials
v Cost of raw materials
v'The need of the nation for WWT, ...etc
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Cont’d...

» Using easy technology i.e. no advance

tec

> Rec
tec

nnology required(capacity aspect)

uce hard currency for the advance
nnology (economical aspect)

» reusing of waste materials (environmental
aspect)
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Objectives

v'To evaluate the removal potential of rock
materials(Vpum and Vsco)

v'To evaluate the effects of operational
parameters on the removal of Phosphate

v'To evaluate the effects of the coexisting of
anions on the removal process.



Materials and methods

* Virgin volcanic rocks (Pumice-VPum and Scoria-
VSco) from main rift valley of Ethiopia were
collected.

* Materials were first washed, dried, ground and
treated with metal cations then sonicated to
increase adsorption performance using batch
experiments.

* Kinetic and equilibrium sorption experiments
were conducted in order to examine potential
use of the rocks as efficient sorbents



Cont’d...

* Reagents : The following reagents were used:
0.1M HCI, 50% H2504, 0.1M NaOH,
(NH4)6Mo07024.4H20, potassium antimony
tartrate ((SbO) K (C4H4) 6). 1/2H20), ascorbic
acid (C6H806) and others for the determination
of phosphate by photometer. Reagents

* All chemicals and reagents used in this
experiment were of analytical grade reagents
(AGR) from Merck Germany.


../../From Labtop Aug 2018/Five best paper/phosphate prep (1).doc

Cont’d...

* Working solution preparation: 1000mg/L
stock solution of KH2PO4 was diluted to

10mg/L except for doze effect(0.5mg/L-
25mg/L)
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Cont’d...

* Experimental setups:- 40g/L adsorbent used
except for doze effect for batch experiment in
100ml Erlenmeyer flask with 10mg/L
Phosphate solution then shaking for 24hr
prior to filtration the suspension solution for

photometer detection. (Co— CB)
A(%) =~ X100

 (Co—Ct)V
q: — M
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Results and discussions

The EDX-SEM image indicate the mineralogy chemical composition and
surface morphology of the adsorbents
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Cont’d...
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Cont’d...

R ——
Parameters Pumice Scoria
KL(L me-1) 0.74 0.31
e am(mgKe-1) 294.28 169.95
. i 0.73 0.81
- RL 0.05-0.7 0.11-0.87
- i

((me/ kgitTg/ L1/n 114.80 45.58
- i 2.76 2.37
. i 0.89 0.92
I

SRR SIS gm(mg Kg-1) 289.81 134.32
- e 0.045 0.017
- R? 0.80 0.69
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Cont’d...

Eiiziizaiaiase:

Coexisting anions
affects the
adsorption process

Carbonate makes
high effect than
others in both
Vpum and Vsco

Nitrate and
chloride effect
shows
simultaneous
removal of anions
is possible
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Conclusions

 Study of adsorption kinetics and adsorption
isotherm advocate that the adsorption processes
mainly occur through chemisorption which
indicative of the strong attraction of covalent
bond between the adsorbent materials and
phosphate ions where the value on mean free
energy obtained from Dubinin —Radushkevich
isotherm indicated that physisorption also
possible in the removal process due to the Van
der Waal force of attraction.



Conclusions cont’d...

* |t was also observed that the removal of
ohosphate from solution dramatically affected
oy the presence of competitive anions.

* So that simultaneous removal of pollutants
has to be considered during water treatment.

e QOverall, virgin volcanic rocks (i.e pumice and
scoria) can be used as potential adsorbents for
the removal of phosphate from water.



Future work

* Additional testing in a flow-through set-up is
required to draw definite conclusions.

* Phosphate laden wastewater has to be tested
to evaluate the real applicability of the
removal and competition of other anions

* Treating the adsorbent(AC) for better
adsorption is recommended(but costs of
activation has to be considered)
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