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® Introduction: hydrothermal
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. sludge and liquid purification.
Presentatlon plan ® Experimental procedures.

® Results.

® Conclusions.
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/@ ~ The proces of converting wet
'/ sewage sludge into biofuel.
%0
I P _ Process is caried out in an aqueous
environment.

[ co0— Process parameters: temperature,
—_O— time, heating rate, B/W.

o) = | and inorganic material.

ED ~ Reaction products: hydrochar,
post-processing liquid and gas.

= Research material: organic
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Organic and

: : Potassium
inorganic substances

Heg
vy n?eta /s



http://www.agh.edu.pl/

MM cb Purification of liquids from the HTC ® & 0 ¢

AGH "N

Aerobic Anaerobic Distillation Wet oxidation
oxidation fermentation
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Air stripping Anaerobic lon exchange
process ammonium Struvite Microalgae Membrane Bioelectrical and adsorption- Acid- or alkalin-

oxidation precipitation cultivation filtration systems based methods supported HTC
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HTC

Experimental stations ® 6 0 ¢

Struvite Membrane filtration

precipitation &

Amicon 8400 sl

1 - filtration cel; 2 —
membrane; 3 — stirrer; @
4 - pressurised nitrogen

cylinder; 5 - pressure
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1 @
-00! 1 — burette; 2 — solution with a Sterlitech 316 SS
4 - reactor; 5 — heating jacket; 6 — control specific ion concentration; 1 — pressurised nitrogen cylinder ; 2 — pressure gauge ; 3 — relief
panel. 3 — magnetic stirrer. value; 4 — preassure vessel; 5 — filtration device .

1 — MagneDrive; 2 — cooling coil; 3 — mixer;
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mode | det HV ——— e ——— mode | det AV mag spot| WD — | mode | det | HV mag & |spot| WD i — L0 | L1 R— L G HV |mag @ |spot] WD |——— 30pum
SE |ETD|15.00kV| 200x | 4.5 [11.1 mm Struwit HTC 210/2h SE |ETD 15.00 kV| 500x | 4.5 [11.1 mm Struwit HTC 210/2h SE |ETD 15.00kV|1000x| 4.5 [11.1 mm Struwit HTC 210/2h SE |ETD|15.00 kV| 2000 x| 4.5 [11.1 mm Struwit HTC 210/2h

Tendency to agglomerate
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HTCLS Ceram 50 kDa — 14700 <
CERAMIC Ceram 50 kDa - 26910 1 .
MEMBRANES HTCLS Ceram 5 kDa - 11-63%
Ceram 5 kDa 23690
HTCLS PES 30 kDa - 15770 +———
POLYETHERSULFONE PES 30 kDa - 21590
- (o)
MEMBRANES HTCLS PES 5 kDa - 17370 +— 1 28-48%
PES 5 kDa - 19670
HTCLS C 30 kDa - 23740 —
REGENERATED CELLULOSE C 30 kDa - 27590 19 319
MEMBRANES HTCLS C 5 kDa -+ 19930 =——
C 5 kDa A+ 26640
HTCLS 27200 0
LIQUIDS 10%
HTCL 30340 lower
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retained a larger e S single larger particles
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membrane fibers
PES 50 kDa

non large debris
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Results —S parameters

S - Degree of recovery, %
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e oz Conclusions

Struvite precipitation caused the reduction of phosphorus compound, nitrogen
and COD in the HTC liguid.

Membrane filtration was used to purify the liquid after HTC and the liquid from
struvite precipitation.

Q Struvite precipitation caused higher retention of contaminants.

Struvite precipitation caused higher liquid recovery.
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