Why this small region is important?

it is the first element to be used u
Llfe can multlply until all the phosphorous
one and then there is an ingxorable

alt which nothing can prevent.
-Isaac Asimov, Life’s Bottleneck, 1959
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Recovering P from sewage sludge char (SC)

SC

P fertlllzer
pH<2 pH>12

Acidic Extraction

P fertilizer

Alkaline Extraction

‘ |b Heavy metal free extract
| High P recovery efficiency (>80%)

l’ Low P recovery (30-40%)

Ca-P does not dissolve in «
alkaline conditions
: Research gap and : Results and Environmental :

|’ Simultaneous extraction of heavy metals




RESEARCH GAP
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Enhancing alkaline P recovery

SS+AS

1. Selectively remove Ca from SS
-By adding alum sludge (AS) in
acidic conditions
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Acidic pretreatment, pyrolysis and alkaline extraction
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WHAT DID WE FIND?




P mass balance in baseline case
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P speciation during the process
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Molecular conﬁguration of P

MC900

-

_scan

SC600 ;///4 g‘ A MC600
$C400 Z & g

SS MA

~._MC400

I %&%

s Alkali & akaline
earth orthophosphates

== Pyrophosphates

Monoesters
essssss———— A |.P

40 20 0 20  -40 —————————
*'P chemical shift [ppm] 40 20 ) 0 . -20 -40
*P chemical shift [ppm]

40 20 0 -20 -40

*P chemical shift [ppm]

: o : Results and Environmental :
; ) Sl 11
Introduction Obijective Experimental discussion implications Conclusion



Effect of char carbon on phosphorus extraction
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HOW CAN THIS PROCESS
HELP?




The bigger picture
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Ql Challenges:
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Take home messages

Alkaline P recovery from Ca-rich SS possible

- Ca-P converted to Al-P during acidic pretreatment

Pyrolysis temperature affects P transformation

- Recalcitrant P species formed at high temperatures

Carbonization affects P extraction

- P immobilized in carbon matrix at high temperatures

. L : Results and Environmental : 15
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