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Mass balance

Based on (C.Elliott, 2012), the liquid hydrocarbon/biomass yield in hydrothermal pyrolysis is between 26-37 wt%. This is also
supported by (U.S. Department of Energy, 2014) which stated that bio-crude yield is 34.6% while the yield of other products of
hydrothermal liquefaction are stated as following:

Products mass
Organic portion of Biocrude 346
Organics in Aqueous Phase 354
Solids 5.7
Reaction Water 6.8
Gas 17.5

* 7m: ko/s of non-condensable gas
Tm; ka/s of recycle water % 90.2 % CO2 (xs55)

3% CHy (xs1)

0.9% Hs (xs5.)

2.5 % Ethane (xs4)

1.9 % Propane (xs.)

1.5 % Butane (xs¢)

A HTL
'mj kg/s of slurry

(food waste) ———» "my kg/s of bio-crude

955 % Organics (34.)
4.5 % water (x41,)

? ms kg/s of aqueous phase Tmg kg's of solids



Basis: 100 kg/s of feed produced by TESCO
Overall mass balance

m1=m2+rh3+rh4+m5 +m6

Mass balance for recycle water/ reaction water

100kg 6.8 kg
n, = X—— =68—
=T " 100 s
Mass balance for non-condensable gas
. 100kg N 175 175 kg
e T

Xsat Xspt Xsct Xsq+ Xset Xse=1
mCOZ = Xs3 m5

kg 90.2 kg
=175—Xx—— =15.79—
S 100 S
Mch, = XshMs
=175% x 2 = 0534
s 100 S

TleZ = Xs¢ m5

methane = Xsqg mS



Mass balance for bio-crude

Mass balance for aqueous phase

Myropane = Xse Mg

kg 1.9 kg

Mputane = X5t Mg

g 15 kg
=175—X— =0.27—
100 S
kg 34.6 kg
N, =100— X —— = 34.6 —
a s 100 s
Xaat Xap=1

Morganics = X4aMmy

34.6kg 95.5 kg
= X = 33.04—
S 100 S

My,0 = Xap My

=34.6% _33.04% = 156X
S S S

100kg 354 kg
= = 3549
s 100 s

ms



Mass balance for solids

. 100kg @57 _ _kg

meg = S X W = 5.7 S

Input Output
Slurry (food waste) | Recycle water Non-condensable gas Bio-crude Aqueous phase Solids
100 kag/s 6.8 kg/s 17.5 kg/s 34.6 kg/s 35.4 kg/s 5.7 kgl/s

Mass input = Mass output




Process flow diagram (PED)
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