From waste to taste.

. " Closing the loops of MELiSSA waste processing
and higher plant compartments under the
framework of the SEMILLA Sanitation Hubs project

Radu Mircea Giurgiu, PhD

MELISSA Foundation
UASVM Cluj-Napoca




pobu“étion

resources



resources



resources



% o)
=5
ya J
l\"}r‘j’)
:).I
55
-® )
= )
& )

A“-\n‘:"‘iﬂ --A'ﬁan" "\(2 -~ .
3O I AT n
15 n}:" PR lel by ] a1 .«
ot L pnn g
) (% "‘-N‘ -n a Q
&ti\ﬁ)\- . ﬁiﬂ'{«ﬁﬁu_\ L
~ |
N

2
X |
b
==
) )
a4
— (e ]
s
(g—_
N
& < Q

T

Fibre
degradation

Y Compartment IV ater Compartment I
. = o Higher Plant Compartment/ o o230 <~ -1 Thermophilic Anaerobic
: . . Photoautotrophic Bacteria / o . 5;:'."*:3‘; / Bacteria
‘ < ‘. J . #39 Athrospira platensis I\
o .
Volatile fatty acids
0 o° Minerals
\ ) .. NH,"
. NO, <~ NH,

1
s
1 S St
2T~
= A
Minerals

R N
\ v Compartment III Compartment II
*‘“ : \\ o’ ° . Nitrifying Bacteria Photoheterotrophic Bacteria
S * \ . o . Nitrosomonas
ce

Rhodospirillum rubrum
Nitrobacter

CAC
resources




@

8 Sevtiorment GLIALS

Fibre
degradation

Compartment IV Compartment I

ater
Higher Plant Compartment/ ° o230 ';;'" - ~ [ Thermophilic Anaerobic
Photoautotrophic Bacteria o . "1:{&}",’ 7 Bacteria
Athrospira platensis I

Volatile fatty acids
Minerals

NH,

° . :
NO, so, NHS

NIy -

J:),)/ v
|

- nerals
Compartment III Compartment II

Nitrifying Bacteria Photoheterotrophic Bacteria

Nitrosomonas Rhodospirillum rubrum
Nitrobacter

resources




waste water
treatment




www.semillasanitationhubs.com

waste water
treatment

-~
/
7







Urinal + Sink
2 L (Waste)water / person

Y

(Wastejwater
Treatment

EMILLA

girmhin Bibi

¢










Ty the result of your Bath Duties

waste2taste

/5 X

a
=/

_ l
T mint branches

7
&
S

=
=

i 25 X
\ 4 ‘

0.6 Ié/(vater 1.6 | water @
4.2 g fertilizer

cups of tea







BAdge - i =

=SNS », by T

Eurosonic Noderslag
Groningen, January 2018







WEEEY days of festival

over 2000 L yellow water treated

40% water reused (greywater)

over 500 of mint tea cups served
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Quantity
[ml]

pH

EC
[MS/cm]

TN
[mg/L]

PO4 - P
[mg/L]
[mg/L]

NH4 - N
[mg/L]

COD
[mg/L]

Fresh Urine

190 +£68.06

6.2 £0.3

10.11 £10.04

11334 +£1860.21

668.66 £388.44

5500.33 +£362.14

397.33 £142.32

15533 +£4345.41

Condensate

184.33 £122.17

7.8 £0.3

0.06 £0.008

12.03 £1.06

0.33 £0.088

13.83 £0.32

6.23 £0.06

594 +£47.98

Concentrate

NA

4.6 £0.08

26.08 £3.28

11294.33 £2281.92

692 +£418.59

5902.66 +£271.31

317.96 £103.35

10516.77 £3195.63




Fresh Urine Condensate Concentrate

Quantity 190 +68.06 184.33 £122.17 NA

[mi]

pH 6.2 £0.3 7.8 £0.3 4.6 £0.08
an:s/cm] 10.1 0.06 +0.008 26.08

E_n|1\|g/|—] 11334 +1860.21 12.03 +£1.06 11294.33 £2281%
PO,- P

[mg/L] 668.66 +388.44 0.33 +£0.088 692 +418.59
{(mg/L] 5500.33 £362.14 13.83 +£0.32 5902.66 £271.31
NH, - N

[mg/L] 397.33 +£142.32 6.23 +£0.06 317.96 £103.35
COD 15533 +£4345.41 594 +£47.98 10516.77 +3195.§

[mg/L]



Quantity
[ml]

pH

EC
[MS/cm]

TN
[mg/L]

PO4 - P
[mg/L]
[mg/L]

NH4 - N
[mg/L]

COD
[mg/L]

Fresh Urine Condensate Concentrate

190 +68.06 184.33 £122.17 NA
6.2 £0.3 7.8 £0.3 4.6 £0.08
10.1 26.08

11334 £1860.21 12.03 £1.06 11294.33 £2281%

668.66 £388.44 0.33 +£0.088 692 +418.59

5500.33 +362.14 13.83 £0.32 5902.66 +£271.31

397.33 £142.32 6.23 £0.06 317.96 £103.35

15533 £4345.41 594 +47.98 10516.77 £3195.4




Quantity
[ml]

pH

EC
[MS/cm]

Final fertilizer

385 +£185

4.57 £0.07 .

53.85 £29.45

7762162

462.50 £73.50

6213.50 £331.50




Quantity
[ml]

pH

EC
[MS/cm]

Final fertilizer

385 +£185

4.57 £0.07

53.85 £29.45

7762162

462.50 £73.50

6213.50 £331.50

2 days of urine collected

1.4 L of urine treated

0.3 L of fertilizer
_|_

140 L of tap water

1 mS/cm



Quantity
[ml]

pH

EC
[MS/cm]

Final fertilizer

385 +£185

4.57 £0.07

53.85 £29.45

7762162

462.50 £73.50

6213.50 £331.50

2 days of urine collected

1.4 L of urine treated

0.3 L of fertilizer
_|_

140 L of tap water

1 mS/cm

1 day of UT

2 mp/ 10 days

15 Plants/person/day



Quantity
[ml]

pH

EC

Final fertilizer

385 +£185

4.57 £0.07

53.85 £29.45

7762162

462.50 £73.50

6213.50 £331.50

T1




Final fertilizer

Quantity 385 £185
[ml]
pH 4,57 £0.07

EC 53.85 £29.45

7762162

462.50 £73.50

6213.50 £331.50




Final fertilizer

1 Quantity 385 +£185 70000 70000
[mi]

2 pH 4.57 £0.07 5.90 6.04
EC

3 [mS/cm] 53.85 £29.45 1 1

7762+£162 182 186

462.50 +73.50 14.1 14.6

6213.50 +£331.50 54.8 57.1

v, NH, - N NA 9.29 9.82
[mg/L]

R COD NA 205 230
[mg/L]

9 I[\Im%u NA 1.11 1.12



1  Quantity 70000 70000
[ml]

> pH 5.90 6.04
EC

3 [MS/cm] . !

4 N 182 186
[mg/L]

- PO4 - P
[mg/L] 14.1 14.6

6 K 54.8 57.1
[mg/L]

- N
Ggﬁ] 9.29 9.82

3 COD 205 230
[mg/L]
NO,

O  [mg/L] 1.11 1.12

+nitrification
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Mean P [mg/L]
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Possible reasons:

- dilution
P - K ratio
K rich diet

P low diet (less meat)

Vitamin D defficiency (lab work)

(St. Jules et al, 2017)
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Decentral wastewater treatment
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sanitation hubs
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Building blocks
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basic necessities for life
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SEMiLLA

sanitation hubs

OUR TEAM: .
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OUR PARTNERS:

cial Enlightenment of the Year 2018
@ @
@

=] e

ipstar p el SSA S
<= Sl
Light4Food "\ §
S

0 WINNAAR

\\K\@m‘ i
&~ Bedrijf: : L
&\‘h e S a ‘ _ UI: Semilla Sanijtation Hubs
— L] L] Cvear gt Proces is halict
X listi
En amdar o @lstisch nagedach i
C 3 Ll VI ng Ze veal po':eqmmﬂg'e breed kan wérgjes -kﬂmt bij elkaar
If you can dream it we can bulld ic tie. Foep s het nNieuwe Q‘ﬂjgrmgezet' heeft

' NG,
Greenlink EULUIE A e

LAY
LRRA

INDUSTRIES




-

Thank youI

www semlllasanltatlonhubs com
www. semllla io. B

Radu M. Giurgiu

radu@semilla.io

#wasteltaste



