
Supplementary Files: 

Adsorption Rate Equation:  

A + S    
kA
⇋

        k−A

A. S (S1) 

rADS = kACACS − k−ACA.S (S2) 

KA =
kA

k−A
 

(S3) 

rADS = kA [CACS −
CA.S

KA
] 

(S4) 

Surface Reaction Rate Equation:  

A. S
ks
⇋

k−s

B. S +  C (S5) 

rS = ksCA.S − k−sCB.SCC (S6) 

KS =
ks

k−s
 

(S7) 

rS = ks [CA.S −
CB.SCC

KS
] 

(S8) 

Desorption Rate Equation:  

B. S
kd
⇋

k−d

B +  S (S9) 

rD = kdCB.S − k−dCBCS (S10) 

KD =
kd

k−d
 

(S11) 

rD = kd [CB.S −
CBCS

KD
] 

(S12) 

If Adsorption of RCOOH is the determining step then  

rS = rD = 0 (S13) 

rS = ks [CA.S −
CB.SCC

KS
] = 0 

(S14) 

CA.S =
CB.SCC

KS
 

(S15) 

rD = kd [CB.S −
CBCS

KD
] = 0 

(S16) 

KB =
1

KD
 

(S17) 

CB.S = KBCBCS (S18) 

CA.S =
KBCBCSCC

KS
 

(S19) 

Put them in Adsorption equation  

rADS = kA [CACS −
KBCBCSCC

KAKS
] 

(S20) 

rADS = kA [CA −
KBCBCC

KAKS
] CS 

(S21) 

Totalsites = Vacantsites + Occupiedsites (S22) 

CT = CS + CA.S + CB.S (S23) 



CT = CS +
KBCBCSCC

KS
+ KBCBCS 

(S24) 

CT = CS (1 +
KBCBCC

KS
+ KBCB)                 (S25) 

CS =
CT

(1+
KBCBCC

KS
+KBCB)

                                          (S26) 

rADS =
kACT[CA−

KBCBCC
KAKS

]

(1+
KBCBCC

KS
+KBCB)

                   
(S27) 

K =
KAKS

KB
      (S28) 

KR =
KB

KS
                     (S29) 

rADS =
kA[CA−

CBCC
K

]

(1+KRCBCC+KBCB)
      

(S30) 

If Surface Reaction of RCOOH.S is the determining step then  

rADS = rD = 0     (S31) 

rADS = kA [CACS −
CA.S

KA
] = 0    (S32) 

CA.S = KACACS                            (S33) 

rD = kd [CB.S −
CBCS

KD
] = 0                 (S34) 

CB.S =  KBCBCS         (S35) 

Put them in the Surface Reaction equation  

rS = ks [KACACS −
KBCBCSCC

KS
]                                (S36) 

rS = ksCS [KACA −
KBCBCC

KS
]                (S37) 

Total sites = Vacant sites + Occupied sites (S38) 

CT = CS + CA.S + CB.S                                           (S39) 

CT = CS + KACACS + KBCBCS(36) (S40) 

CT = CS(1 + KACA  + KBCB)(37) (S41) 

CS =
CT

(1 + KACA  + KBCB)
 

(S42) 

rS =
ksCT [KACA −

KBCBCC

KS
]

(1 + KACA  + KBCB)
 

(S43) 

rS =
ksCTKA [CA −

KBCBCC

KAKS
]

(1 + KACA  + KBCB)
 

(S44) 

rS =
k [CA −

CBCC

K
]

(1 + KACA  + KBCB)
 

(S45) 

If Desorption of RH.S is the determining step then  

rADS = rS = 0 (S46) 

rADS = kA [CACS −
CA.S

KA
] = 0 

(S47) 

CA.S = KACACS (S48) 

rS = ks [CA.S −
CB.SCC

KS
] = 0 

(S49) 



CB.S =
CA.SKS

CC
 

(S50) 

CB.S =
KACACSKS

CC
 

(S51) 

rD = kdCS [
KACAKS

CC
−

CB

KD
] 

(S52) 

rD = kdCSKAKS [
CA

CC
−

CB

KP
] 

(S53) 

Total sites = Vacant sites + Occupied sites (S54) 

CT = CS + CA.S + CB.S (S55) 

CT = CS + KACACS +
KACACSKS

CC
 

(S56) 

CT = CS (1 + KACA +
KACAKS

CC
) 

(S57) 

CS =
CT

(1 + KACA +
KACAKS

CC
)
 

(S58) 

rD =
kdKAKSCT [

CA

CC
−

CB

KP
]

(1 + KACA +
KACAKS

CC
)
 

(S59) 

rD =
k [

CA

CC
−

CB

KP
]

(1 + KACA +
KRCA

CC
)
 

(S60) 

 


