BO3-technology

Biology Chemistry Synergy

Arnoud de Wilt

WAGENINGEN

UNIVERSITY & RESEARCH

)

Royal
HaskoningDHV

Enhancing Society Together



Basic idea BO; Oxidation

bio-recalcitrant

Synergy micro’s

® Less O3
RemO\{al ® Less CO,
DOC & micro’s ® Less bromate
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Process scheme BO;

Activated sludge Clarifier

3 4 November 2021 WAGENINGEN  poyal HaskoningDHV

EEEEEEEEEEEEEEEEEEE



Development BO,(B) Bt [ e R

Enhanceq armacey —
2016 1st lab-tests Wageningen University /‘;‘i(:::dfl‘;fiiiisj “ncal emoval from water iy 5 gy step bio-
2018 Publication proof-of-principle BO,B S T""’fohoek,Ambe,Vergnes,M,-nmoek.Hl.ut,Rfjnaarts
2018-2022 follow up PhD-research |
= TKI collaboration Wageningen University and Royal HaskoningDHV
= Lab-tests BO;
= Continues operation >3 years
= Direct WWTP-effluent (Bennekom)
= DOC =10 mg/l
m COD =25 mg/l
m Stable removal of DOC and micropollutants
= Expected reduced ozone consumption 50-75%
= Outflow BO5 not toxic (Daphniatox, Microtox and Algaetox)
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EfOM removal (%)

Results lab-study — ‘B’ reactor
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EBCT (h)

EfOM removal (%)
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Results lab-study - BAF + Ozone

o pe s
Specificozone dose (90JgDOC) | - | 02 | 04 | 06
59 95 97 99
78 98 99 99
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Impact on WWTP - 700.000 p.e. WWTP

m Energy consumption
= 241.000 kWh/year
= 0,045 KWh/m3 treated water
m Resource consumption
= 2,5-5% GAC replenishment
m Wash water and sludge production
= 5% of flow, back to AT
m  Space requirement
m 700-900 m?
m  Oxidation products
= Limited formation expected, not yet determined
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CO,-footprint

m Material

m Sludge handling

B Resources
I I B Energy
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WWTP

PACAS

+SF

BO, with regenerated GAC
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Comparison

' BO,
CO-footprint’ kg Eol 128
_ COZ/jaar 2.198 1.953 3.009 1,608 1,502
Costst €m? 0,05 0,17 0,26 0,12 0,11
Removal “gidsstoffen”> % 70-75%  80-85%  80-85% >95% >95%

" Per m?3 treated water

2 Removal efficiency of 7 out of 11 “gidsstoffen”: benzotriazole, claritromycine, carbamazepine, diclofenac, metoprolol, hydrochloorthiazide, mixture of
4- and 5-methylbenzotriazole, propranolol, sotalol, sulfamethoxazol, trimethoprim.

The removal is calculated as effluent (after additional treatment) over influent of the WWTP
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Thank you for your attention!
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