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S1 — Mass balance calculation
The mass balance of carbon and nutrients has been calculated as presented in the equations
and figure below.

The general mass balance as referred to in section 2.5 Mass Balance calculations of the paper,
with the equation number of the paper.

mim = miout + AMB (2)
My, = Xy, = s X Xipe + Meom X Xigyy, 3)
miout = Z] mLJ = mSD,diS X xiSD,dis + mLD,diS X xiLD,diS + mBG X xiBG (4)
Mepe = Ven, X Qchy X Xeey, t Voo, X @co, X Xcp, @)

The daily input of Rice straw (RS), cow manure (CoM), water (H20) as well as the recycling
of liquid digestate was available for the calculation. Furthermore, the gas flow volume and
gas composition was measured constantly for CH4, CO2, and O2. The known mass flows are
to be seen in figure S1.

The concentration of C and nutrients in the digestate and in the solid and liquid substrate
was measured regularly. Measurements of elements in various digestate are further shown
in Supplementary material S2.

The mass balance input flow and output flows can be extended by the added water (H20) on
the input, and oxygen (Oz) mass flow on the output and recirculated liquid digestate (LD
rec) on the input and output side.

miin = Z] mij = miRS + miCoM + mino + miLD,rec (Sll)
My = 2 mi; = Migp,1p + Mg (51.2)
Mispiip = Misp,ais + M) b ais + M1 prec (51.2a)



miBG = miCH4 + micoz + mioz = miCH4 X xiCH4 + micoz X xicoz + mioz X xioz (Sle)

As the flow of the digestate (SD+ LD) was not recorded the mass flow and subsequently the
mass flow of the discharged digestate, liquid and solid is calculated by subtracting the
biogas flows ripg

Mg ipy = (Min = 6) X Xigp, 1 p (SL.3)

Miispiipy = ((Mgs + Mcoy + My,o + Myprec) — Mep, — Meo, — Mo,) X Xigp, i (51.3a)

The mass flow of discharged solid and liquid digestate (SD, dis & LD, dis) is calculated by subtracting
the recirculated LD and a factor for the separation of LD and SD (xsp gis & X1p ais)-

Mispais = (mi(smw) —Mip rec) X Xsp,dis X Xigp gis (S1.4a)
M pais = (mi(so+w) My rec) X Xip,ais X Xipp gis (S1.4a)
Stock reduction Stock addition BmgaSCH4.
Water A_ouput - input A_input - output miCOZ-,
m_H20 m702
Rice straw -
m_RS Digestate SD, discharged
Cow manure m_SD_dis
m_CoM

Digestate, withdraw LD + SD

m_out = (m_RS+ m_CoM + m_LD_Rec + m_H20)
=(m_CH4 + m_CO2+m_02)

Digestate LD, discharged
m_LD_dis=m_LD - m_LD_rec

LD recirculation
m_LD_Rec

LD recirculation
m_LD_Rec

Figure S1. Mass balance of the digester F1 and F2.



S2 — Measurements, digester composition, and elements composition.

F1-Trends of TS, C, N and S in SD+LD, SD and LD
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Figure S2. F1-Trends of TS, C, N, and S in SD+LD, SD, and LD.




F1 - Trends of TS, P, Ca, K & Mg in SD+LD and LD
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Figure S3. F1 - Trends of TS, P, Ca, K & Mg in SD+LD and LD.




F2 - Trends of TS, C, N and S in SD+LD, SD and LD
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Figure S4. F2 - Trends of TS, C, N, and S in SD+LD, SD, and LD.
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Figure S5. F2 - Trends of TS, P, Ca, K & Mg in SD+LD and LD.
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Figure S6. Mass balance of phosphorus (P) for 134 days and its output distribution into LD and SD in
F1 and F2. The input flows of RS and CoM sum as 100 % and are basis for the output flows (discharged
SD and LD). LD rec is process internal flow. Mass balance delta (AMB) represent the losses during AD.
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Figure S7. Mass balance of potassium (K) for 134 days and its output distribution into LD and SD in F1
and F2. The input flows of RS and CoM sum as 100 % and are basis for the output flows (discharged
SD and LD). LD rec is process internal flow. Mass balance delta (AMB) represent the losses during AD.
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Figure S8. Mass balance of calcium (Ca) for 134 days and its output distribution into LD and SD in F1
and F2. The input flows of RS and CoM sum as 100 % and are basis for the output flows (discharged
SD and LD). LD rec is process internal flow. Mass balance delta (AMB) represent the losses during AD.
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Figure S9. Mass balance of magnesium (Mg) for 134 days and its output distribution into LD and SD
in F1 and F2. The input flows of RS and CoM sum as 100 % and are basis for the output flows
(discharged SD and LD). LD rec is process internal flow. Mass balance delta (AMB) represent the losses
during AD.
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Figure S10. Mass balance of sulfur (S) for 134 days and its output distribution into LD and SD in F1 and
F2. The input flows of RS and CoM sum as 100 % and are basis for the output flows (discharged SD and
LD). LD rec is process internal flow.



