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Table S1: Detail FTS reaction model

"FTIRDS-4 KK KoKy Kek3/ 2P, /2 | FT3RDS-10 KK KL/2p_ pl/2
_ 2 _ CO_Hp
Tpr = 3 Ipr = >
PH,0(1+K1Pco+ |K3Py,) (1+K1Pco+ [K3Py,)
FTIRDS-5 kK1K2K4K7K6K§P Py FT3 RDS-11 B kK1K3K10PCOPH2
Tep = co Hp - Tpr = .
PH20<1+K1PCO+ /K3PH2) (1+K1Pco+ [KsPhy)
FT2 RDS-8 Ier FT4 RDS-13 KKy Ky oKy oKY/ 2P P
3/2 5/2 Ier =
kK1KaKeK7K3™ PeoPi, (1+K1Pco+ [K3Py,)
- 5/2
PH20<1+K1PCO+ ’K3PH2>
FT3RDS-4 KK K3K1K, P Py FT4 RDS-5 3 3
rFT = 3 kK1K7K13K12K10K§PCOPa2
KH20(1+K1PCO+ K3PH2) I'er =
PH20<1+K1PCO+ /K3PH2>
FT3 RDS-5 Ipr FT5 RDS-14 o KK;PcoPy,
3 T 14K {Pco+/K3P
3/2 > 1Pco 3PH2
KK, K K, Kq1K3 K0P P
- 3
PH20<1+K1PC()+ ’K3PH2)
FT5 RDS-15

Ipr = kK1K14PcoP12-12
ZkPCOpIZ.IZ




Table S2: Kinetic and adsorption parameter

Model no k' a b
72
FTIRDS-4 kK1K2K7K6K§/2 K, Ks .
FTIRDS-5 kK, K, K,K,KcK2 K, K3 o

FT2RDS-8 kK1K2K6K7K§/2 K4 K3
FT3RDS-10 1 K, K;'"?
kK; K3 o

FT3RDS-11 KK, K5K K, K;
FT3RDS-4 i
FT3 RDS-5 kK, K1K10K11K§/2 Ki,0 K4 K3 Y

FT4 RDS-13 kK1K12K10K;/2 Ky K3
FT4 RDS-5 3 Ky K '
kK1 K7K;13K12K10K3 .

FT5 RDS-14 KK, K, Ks

FT5 RDS-15 KKKy, - -




Table S3: Summary of experimental conditions

SI Tem Pressure GHSV % CO
No "Cp bar H/CO ml/g-h Conversion P> Peo
1 200 20 1.5 4200 7.2 10.00 6.67
2 200 20 1.5 5400 5.4 10.70 7.14
3 200 20 1.5 3000 10.3 10.00 6.67
4 200 20 1.5 6600 4.3 10.90 7.27
5 220 25 2 5400 16 14.81 7.41
6 220 15 2 3000 24 8.00 4.00
7 220 25 1 3000 22 10.00 10.00
8 220 15 1 5400 10 6.67 6.67
9 220 15 2 5400 13.5 8.89 4.44
10 220 25 1 5400 10 11.11 11.11
11 220 15 1 3000 18 6.00 6.00
12 220 25 2 3000 28 13.33 6.67
13 240 20 1.5 4200 20 10.00 6.67
14 240 20 1.5 4200 21.2 10.00 6.67
15 240 20 1.5 4200 22 10.00 6.67
16 240 20 1.5 4200 21 10.00 6.67
17 240 20 2.5 4200 23 11.90 4.76
18 240 10 1.5 4200 14.5 5.00 3.33
19 240 20 0.5 4200 14 5.71 11.43
20 240 20 1.5 6600 13 10.91 7.27
21 240 20 1.5 4200 21 10.00 6.67
22 240 30 1.5 4200 25 15.00 10.00
23 240 20 1.5 1800 46 10.00 6.67
24 240 20 1.5 4200 21 10.00 6.67
25 240 20 1.5 5400 16 10.71 7.14
26 240 20 1 4200 18 8.57 8.57
27 240 20 2 4200 22 11.43 5.71
28 240 15 1.5 4200 19 7.50 5.00
29 240 20 1.5 3000 29 10.00 6.67
30 260 25 1 5400 23.1 11.11 11.11
31 260 15 2 5400 18.5 8.89 4.44
32 260 25 2 3000 46 13.33 6.67
33 260 15 1 3000 30.5 6.00 6.00
34 260 25 1 3000 41.5 10.00 10.00
35 260 15 1 5400 16 6.67 6.67
36 260 15 2 3000 31.82 8.00 4.00
37 260 25 2 5400 26.5 14.81 7.41




Table S4:

Literature model tested for the present study at 240 °C

Model Rate Expression Properties’ R’ %MARR Reference
0.75p0.5
FT6 —Tpr = kPHZ—POCS Co(iii) 0.12 19.5 Botes et al.**
(14 bPcy)?
kPy,Peo Yates &
FT7 —Tgr = m Co, (iii) 0.12 20.3 Satterfield®
T8 —reo = —hizPto Co, (iii) 0.17 12.6  Fazloliahi et al.”
€07 (1+bPoP3S)? ’ ' ' '
rET 0.5p0.5
a kP-5 Py . B.W.
FT9 = o 2 Co,(iv) 0.94 3.8 Wojciechowski’*"®
(1 + cPé’(',5+bP}(l"z5 )
kPy. P,
FT10 rpp = ——2 0 Fe , (i),(iv) 0.06 19.7 M. E. Dry'
Pco + bPuzo
kPg5 Pco : 7
FT11 —Ipr = ————— Fe,(iv) 0.39 11.7 Botes and Breman
(1 + bPep)?
T 2 Huff &
i e e u
FT12 _ kP, Peo Fe, (i),(iii),(iv) 0.06 19.7 Satterficld"?
(Pu, Pco + bPy,0)
TRt Fe, (1),(iv) Van der Laan &
FT13A kPy, Pco ) 0.11 20.23 B 19
— eenackers
(1 + aPCO + bPHZO)
e 0.5 Van der Laan &
kPP, N an der Laan
FTI3B  _ izPo Fe,(i),(iv) 0.39 11.2 Beenackers'?
(1 + aPCO + bPHZO)
IET k Van der Laan &
. . an daer Laan
FT13C — Py, Peo > Fe,(i),(iv) 0.12 20.2 Beenackers'®
(1 + aPCO + bPHZO)
P2 Peo s . 6
FT14 rpr = Kpr Fe, (i1),(1v) 0.06 19.7 Ledakowicz et al.
Pco + aPco2
kl:)COPI-(I)'75 71
FT15 —Ipr = ———2— Fe-Co 0.21 15.2 Mousavi et al.
(1 + aPCO)Z
FT 16 kxaxb*PeoPiz Fe-Co, (i) 0.12 26 Eshraghi ct al*
— = e-Co, (111 . shraghi et al.
T @+ 2(aPe)°5)? :
—Tfr
FT17° _ _ k*axb*PeoPu Fe-Co(iii) 0.87 35 Mirzei et al.®
(1 + Z(aPCO)O'S + bPH2)3
—Tfr
FT18° = k+axb *PeoPuz Fe-Co,(iv) 0.87 3.9 Mirzei et al.”’

(1+aPco + bRy, )2

1 (i) H,O inhibition, (ii) CO, inhibition, (iii) unassisted CO dissociation, (iv) H, assisted CO dissociation

a-Fvalue-86.7, RMSE-3.13x10*; b-Fvalue-37.5, RMSE-5.2x10"*; c-Fvalue-38.17, RMSE-5.38x10™*

F0.0s3,14)= 3.34
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Figure S1: Parity plot for literature model on cobalt catalyst
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Figure S2: Parity plot for literature model on iron catalyst

T: 513K, PH2:8-9 bar, H,/CO: 1-2,GHSV:3000-3600 mL/g-h
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Figure S3: Effect of partial pressure of CO on rate
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Figure S4: Effect of partial pressure of H, on rate
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Figure S5: Effect of H,/CO ratio on the rate at 260 °C (Exp data by Mirzaei et al. )
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Figure S6: Effect of H,/CO ratio on the rate (Exp data by Wojciechowski) at 190 °C



