Supplementary Material

Mathematical Models used in the SOFC [36].

Component Equations
. . ol (S1)
Electrochemical reaction H, + 050, yields H,0 (Tsppe. As + Ag)
Ideal efficiency nh, = 4g/Ah (S2)
Open Circuit Yoce — o — R.Tsorc In [ PuzorpB ] (S3)
’ 2F P2 rpB- POZ,TPBO.S
Fuel cell potential U=U°",— (Morm + Neone + Nacta + nact,c) (54)
Fuel Cell output power Psopc = U.j.L.W (S5)
Fuel cell electric efficiency _ Psorc (S6)
Tsorc (MenalHVeps + iy LHVy, + nieo LHV o)
Fuel Utilization 0 = Ain—outyN[H2+co+CH4] (S7)
4 NH24c0+CHA]in
Fuel cell overall efficiency 49 U (S8)
No = Nr- 73 yocp
Ohmic polarization Nomm = j Ropms = J. (Tanode 4 Lete Tcathode) (S9)
Oanode Oele Ocathode
Concentration polarization R.Tsorc | [PHZO,TPB. PHZ,f] (S10)
n = n
cone 2F PHZ,TPB' PHZO,f
R.T P
4 R Asore | [ 02,a ]
4F Po2,rpB
Anode activation polarization R.Tsorc . . _4 j (S11)
Nact,anode = F—Slnh 2—
Ne Jo,anode
Cathode activation R.Tsorc . . _4 j (S12)
polarization nact,cathode = F'I’le sinh W
Anode exchange densit . R.Tsorc Eanoa (S13)
& Y Jo,anode = F—kanodeexp (- R;no :
ne SOFC
Cathode exchange densit . R.Tsorc Ecatnoa (S14)
& 4 Jo,cathode = F—kcathodeexp (- %)
Nne SOFC
The partial pressure of H2 at p - P . RTsorcTanode | (S15)
the triple phase boundary HZTPE = “HZL " 2F Dot f amode
The partial pressure of H,O p _p + RTsorcTanode | (S16)
at the triple phase boundary H20,TPB H208 T 9F Deff anode
The partial pressure of O, at _ RTsorcTcatnode . (S17)
the triple phase boundary Poores = P = (P = Poza)exp AFD,tf cathoaeP
Electrochemical reaction heat Qetec = Tsorc-AS — j. (Monm + Neone + Nact.a + Nactc) (S18)
released
Mass balance (S19)

M + chi,krk = M;ous

Where T = (] NCE”S'A) / (Tle F)



Energy balance equation in ‘ Z MinPinTin — Psore = Z MoneCPont Tsorc (S20)
SOFC in out




