SUPPLEMENT 2. DAOM: function for right-hand side of ODEs (MatLab)
% Equations
function dy=celluloseAc(t,y,VL,VG,Avogadro,KHCH4,KLCH4,KHCO2,KLCO2,KHH2,KLH2,p1,p2,p3,p4,p10,p11,p100,p101,p200,p201,...    kdSar,kdSae,kdAcOx,kdH2,kh1,kh2,KsSar,KsSae,KsAcOx,KsH2,KsH2CO3,ySar,ySae,yAcOx,yH2,rmSar,rmSae,rmAcOx,rmH2); 

%Mass transfer

CCO2=0.938;

PCH4=(VL*y(23)*Avogadro/VG)/1000; 

SS=KHCH4*PCH4;

PCH413=(VL*y(24)*Avogadro/VG)/1000; 

SS13=KHCH4*PCH413;

PCO2=(VL*y(21)*Avogadro/VG)/1000;

SSC=KHCO2*PCO2;

PCO213=(VL*y(22)*Avogadro/VG)/1000;

SSC13=KHCO2*PCO213;

PH2=(VL*y(26)*Avogadro/VG)/1000;

SSH=KHH2*PH2;

%Microbiological parameters of DAOM

yDAOM=0.025;

rmDAOM=0.65;

kdDAOM=rmDAOM*0.001;

KsCH4=0.0001;

KsNO3=0.2;

%p400=1.02;

%p400=1.016;

p400=1.018;

%Rate functions;

RSar=rmSar*y(7)*y(2)/(KsSar+y(2));

RSae=rmSae*y(8)*y(2)/(KsSae+y(2));

RAcOx=rmAcOx*y(6)*y(2)/(KsAcOx+y(2));

RH2=rmH2*y(9)*y(3)/(KsH2+y(3))*y(4)/(KsH2CO3+y(4));

RDAOM=rmDAOM*y(27)*y(5)/(KsCH4+y(5))*y(28)/(KsNO3+y(28));

%Stoichiometry of DAOM-NO3

%CH4+(8-23Y)/5*NO3(-)=YC5H7NO2+(8-28Y)/10*N2+(1-5Y)CO2+(8-23Y)/5*OH(-)+6/5*(1-Y)H2O

dy=zeros(30,1); 

      %Cellulose

   dy(1)=-kh1*y(1);  

      %Ac  

   dy(2)=2*kh1*y(1) + 5/3*kh2*y(18) - RAcOx - RSar - RSae;

      %H2

   dy(3)=4*kh1*y(1) + 10/3*kh2*y(18) + (4-10*yAcOx)*RAcOx - (4-10*yH2)*RH2 ;

      %CO2sol+HCO3(-)

   dy(4)= 5/3*kh2*y(18) + 2*kh1*y(1) + (1-2.5*ySae)*RSae + (1-2.5*ySar)*RSar + (2-5*yAcOx)*RAcOx - RH2 +KLCO2*(SSC-y(4)*CCO2)+(1-5*yDAOM)*RDAOM;

      %CH4sol

    dy(5)=(1-2.5*ySae)*RSae + (1-2.5*ySar)*RSar + (1-5*yH2)*RH2 +KLCH4*(SS-y(5))-RDAOM;

      %B-AcOx

   dy(6)=yAcOx*RAcOx-kdAcOx*y(6);

      %B-Sar

   dy(7)=ySar*RSar-kdSar*y(7);

      %BSae

   dy(8)=ySae*RSae-kdSae*y(8);   

      %B-H2/H2CO3

   dy(9)=yH2*RH2-kdH2*y(9);

      %B_Dead

   dy(18)= -kh2*y(18) + kdAcOx*y(6)+kdSar*y(7)+kdSae*y(8)+kdH2*y(9); 

      %13Ac

   dy(10)= 2*y(17)*kh1*1/p10 + 5/3*y(19)*kh2*1/p11 ...

           - y(10)/y(2)*RAcOx*1/p4 - y(10)/y(2)*RSar*1/p1 - y(10)/y(2)*RSae*1/p2; 

     %13C-CO2+HCO3-

   dy(11)=5/3*y(19)*kh2*1/p11 + 2*y(17)*kh1*1/p10 ...

   + (1-2.5*ySar)*y(10)/y(2)*RSar*1/p1 + (1-2.5*ySae)*y(10)/y(2)*RSae*1/p2 ...

   + (2-5*yAcOx)*y(10)/y(2)*RAcOx*1/p4 - y(11)/y(4)*RH2*1/p3 +(KLCO2*(SSC13-y(11)*CCO2))*1/p100 +y(12)/y(5)*(1-5*yDAOM)*RDAOM*1/p400;  

    %13C-CH4

   dy(12)=y(10)/y(2)*(1-2.5*ySar)*RSar*1/p1 + y(10)/y(2)*(1-2.5*ySae)*RSae*1/p2 + y(11)/y(4)*(1-5*yH2)*RH2*1/p3 +(KLCH4*(SS13-y(12)))*1/p101-y(12)/y(5)*RDAOM*1/p400; 

    %C13-Cellulose

   dy(17)=-y(17)/y(1)*kh1*y(1)*1/p10;  

      %13C-BioSar

   dy(13)=y(10)/y(2)*ySar*RSar*1/p1-kdSar*y(13); 

      %13C-BioSae

   dy(14)=y(10)/y(2)*ySae*RSae*1/p2-kdSae*y(14); 

      %13C-BioAcOx

   dy(15)=y(10)/y(2)*yAcOx*RAcOx*1/p4-kdAcOx*y(15); 

      %13C-BioMethH2

   dy(16)=y(11)/y(4)*yH2*RH2*1/p3-kdH2*y(16); 

      %13C_B_Dead

   dy(19)= -y(19)/y(18)*kh2*y(18)*1/p11 + kdAcOx*y(15)+kdSar*y(13)+kdSae*y(14)+kdH2*y(16)+kdDAOM*y(30); 

      %CH4-H2

   dy(20)=(1-5*yH2)*RH2 ;  

      %CO2-gas

   dy(21)=-KLCO2*(SSC-y(4)*CCO2);

      %C13-CO2 Gas 

   dy(22)=-(KLCO2*(SSC13-y(11)*CCO2))*1/p100;

      %CH4-gas

   dy(23)=-KLCH4*(SS-y(5));

      %C13-CH4 Gas 

   dy(24)=-(KLCH4*(SS13-y(12)))*1/p101;

      %CH4-CH3COOH

   dy(25)=(1-2.5*ySae)*RSae + (1-2.5*ySar)*RSar  ;  

     %H2-gas

   dy(26)=-KLH2*(SSH-y(3)); 

     %Bio-DAOM

   dy(27)=yDAOM*RDAOM-kdDAOM*y(27); 

     %NO3(-)

   dy(28)=-(8-23*yDAOM)/5*RDAOM; 

     %N2

   dy(29)=(8-28*yDAOM)/10*RDAOM; 

     %Bio-DAOM-13C

   dy(30)=y(12)/y(5)*yDAOM*RDAOM*1/p400-kdDAOM*y(30);
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