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Waste generation is a current global concern
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Gaseous Phase

Process Water (PW)
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Exothermic reaction

| HTC

* Self-generated pressure

S SioAne = 1 G TR it S
Universidad Auténoma___ e -“I": - ,'!‘_ TR ANE :x'r_"'.'r arn T R S
: PO e L o R Ik i BT
e : Ry ATt .‘- : II__.?l-:_,l L k-‘ ’ -

UA de Madrid e S A N
e b e e e b o g e e il A ey




(5, 15, 30, 60 min)

7V Liquid Phase
Wa ia@u

Process Water (PW)

I
| =
|
I Hydrochar (HC)
i 3 Fractioned factorial design
Food Waste
Total nitrogen 4 ®1/0°C-05M  230°C-05Me
(8/ks)
Total phosphorus + 0
(e ) m»[ 0-mocc |
Total potassium 014 e170°C-01M 230°C-0.1Me
(8/ks)
[ T [ T [
Solid content 170 200 230
(%) Temperature (°C)

o« B SoArn =&y an DRI i LS
U 3_ Universidad Auténoma__ s SNl s & .'"_'-_ . 3(_1;..._7?,'. e B 7
de Madrid ¥ el |15 ~ult B N 2 L =y AWt
. g e Ty Y. e o N, " ¥ e, g

e

R s W B o, TR - TN e S R e e i TEEE L




OBJECTIVE

To study the effect of temperature and the addition of acids during hydrothermal carbonization of
food waste to recover phosphorus, nitrogen and potassium into the process water
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Nutrient recovery from Food Waste
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Extraction of nutrient from HC
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Distribution of nutrients after acid leaching of HC and nutrient recovery in process
water plus leachate
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Fate of phosphorus in PW during HTC
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Evolution of total phosphorus in the PW during HTC of food waste (a) without acid, (b) mediated by HCI
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Evolution of total phosphorus in the PW during HTC of food waste (a) without acid, (b) mediated by HCI
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Evolution of total nitrogen in the PW during HTC of food waste (a) without acid, (b) mediated by HCI
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Total Potassium (g/L)

Evolution of total potassium in the PW during HTC of food waste (a) without acid, (b) mediated by HCI
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Normailized nitrogen (N/No)

Normalized phosphorus (P/Po)
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Response surface of (a) phosphorus (in form of ortho-phosphate), (b) nitrogen, (c) NH,-N,
and (d) potassium recovery in the process water at 60 min of HCIl-mediated HTC. o=
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Hydrochar as a solid biofuel

ISO 17225-8
“Graded thermally and densified biomass fuels”
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Proximal (wt %) and elemental (wt %) analysis of HC after HTC

P HHV
*

T Sample Solid yield VM FC Ash C H N S O (MJ Kgt)
1700c Food Waste 80.4 60.1 16.2 126 Vv 46.2 5.9 1.7V 0.2V 33.4 19.4
A-Food Waste  28.0 53.4 28.2 6.4 56.1 6.0 0.3V 03V 30.9 233 v
so0oc FoodWaste  68.6 578V 19.0 13.6 v 48.6 5.7 2.0V 02V 33.4 20.3 vV
A-Food Waste  28.2 7Y 39.5 6.5 58.2 6.0 05V 03V 28.5 226
Food Waste 62.0 56.2 21.0 143V 54.8 6.1 23V 0.2V 22.2 237 Vv

230°C
A-Food Waste  27.2 353V 48.9 47 v 62.1 6.2 05V 03V 26.2 26.2
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Conclusions

P recovery in process water N recovery in process water K recovery in process water

100 % N
21 % NH,-
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