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[O28! 1] Delft 30tCHEE Gascon W= AR XIO| E18= MOF 7|Ht9| FeA Lt
=0K: (@) M= 7HEE, (b-e) HAADF(High-Angle Annular Dark-Field)
STEM(Scanning Transmission Electron Microscopy) O|O0|X| — (b, c) 38 wt% Fe &
X|, (d, e) 25 wt% Fe EX|, (b, d) 2AH YLHl 20 nm, (c, ) 2H LH} 5 nm, (f-h)
TEM(Transmission Electron Microscopy) 2428 H A3t =0{o| AXA7| &3

— (f) 38 wt% Fe EX|, (9) 31 wt% Fe EtX|, (h) 27 wt% Fe T X|[4]
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[O3g 2] (a) 38 wt% Fe EX| £0jO| R|AHIRO EMA1f () §= & Basolite
F300 ©HA, (i) M= X H0, (i) 673 K| +2227|0A 2 = H0j, (iv
613 K| 2t 7tA(H,/CO=1)0f| =& = Z=0f, (b) XANES(X-Ray Absorption Near-
Edge Spectra) Z1}, (c) EXAFS(Extened X-Ray Absorption Fine Strcutre) Z1}t[4]

It

<H 1> DAHIR0 AHEZ HMZH4]

Sample 1S (mms— ") Qs (mms— ") Hyperfine field (T) I (mms— " Phase Spectral contribution (%)
Basolite F-300 0.42 0.54 - 0.55 Fed 100
300K
38-Fe@C 0.20 0.30 - 0.49 Fe*+ (SPM Fe,C) 26
Ar, 723K 1.06 0.58 — 072 Fe? ™ (FeO) 74
38-Fe@C 0.01 — 333 0.52 Fe® 76
Hs, 673K 013 0.52 - 0.51 Fe+ (SPM Fe,C) 16
Tbar 1.06 0.46 — 0.51 Fe? (FeQ) 8
0.23 - 18.1 0.64 ¥-FesCs (1) 39
38-Fe@C 0.28 - 2.7 0.50 y-FesCyo (1D 26
Ho/CO =1 0.19 - 10.5 0.65 y-FesCs (1) 21
613K, 5h 0.26 0.69 - 0.64 Fe3* (SPM Fe,C) 9
15 bar 106 0.72 — 0.91 FeZ+ 5
Experimental uncertainties: isomer shift: 1S+ 0.01mms ~ " quadrupcle splitting: Q5+ 0.01mms ™~ 1 line width: I+ 0.01 mms ~; hyperfine field: £ 0.1 T: spectral contribution: £ 3%.
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EMAE Fe, 8%9| Fe?to| sigtE 2 HSISIS 1, 613 KO| 3t 7kA(H,/CO=1)0
E 20l= 86%2| x-FesCy, 9%2| XY Fe 5%2| Fe’* StetE2 HSHALE
<H 2> EXAFS 2 Z7}[4]
Sample Shell number Coordination number Scatterer Bond distance (A) Disorder parameter 262(A2) Energy shift (eV) R-factor
Basolite 1 6 ()" o} 2.00%0.00 0.014 £0.001 —03£03 20
F-300 2 4(f) C 296+0.02 0.019+0.004
298K 3 2(D Fe 3.33£0.01 0.016£0.001
1 22+02 C 212£0.01 0.026 +£0.002 —73%02 40
2 23102 o} 225+0.01 0.026 £0.002
Fe@C 3 05101 Fe 250+£0.0 0.033+0.001
He, 723K 4 40+03 Fe 3.0610.01 0.033£0.001
5 56+03 Fe 3.22+0.01 0.033+0.001
6 24+02 Fe 3.41£0.01 0.034 £0.002
1 201204 C 216+ 0.03 0.026 £0.004 —-8.0x04 62
Fe@C 2 21203 [0} 2.29+0.02 0.026 £0.004
Hs in He 3 12102 Fe 253+£0.01 0.033£0.001
(10v%) 4 3.0+03 Fe 3.05+£0.01 0.033£0.001
673K, 4h, 5 47+0.7 Fe 319+£0.01 0.033£0.001
1bar 6 1.7+0.7 Fe 3.36+£0.04 0.034 £0.002
1 27106 C 210+£0.03 0.022+£0.002 —611£03 38
Fe@C 2 25104 [0} 219+£0.02 0.023+£0.002
Ha/CO =1 3 08101 Fe 254 +0.01 0.033£0.001
613K, 5h, 4 88+03 Fe 3.09+£0.00 0.033+0.001
1bar 5 67106 Fe 3.28+0.01 0.033+0.001
6 294106 Fe 3.51+£0.02 0.034 £0.002
EXAFS, extended X-ray absorption fine structure.
The k and R space data are displayed in Supplementary Fig. 4. Amplitude reduction factor, 5'{,7 0.75, was calculated from Fe foil standard was the same in all cases
‘Fixed parameters
= =
Gascon u= AFZIO| M=ot Z0{of| et XAS 24210+ 17 2(b, o) &
H 20| A70SHSCH4]. M= Z=9o| =0j= M3N @l Basolite F3001t= M3 CI=
FRE LFEIRQD, 2.12 A2 0|2 ZH= Fe-C ZTtmp 2.25 Ao| Z0| = Fe-
O ZAgel zgez FM40| ULt Ol= M= A= Z047 Wistitet FeA| Et
sL= o o = = = = (o)
et=2 TEEY ASS 2ojett mats fle] 2AHRAE S =4 & 26%
of MY Fel Fer Et2t2 LhmgXto| 7|93 Ho2 WEOHECL £ Z04S
A H O SLO o = |- o) O] A
TAERT|0M SHHAZ Z2 253 A9l ZO|E Ze Fe-Fe AT HiI7t &
o < S = = &
Of¥=dl ol= dd= F st Z0|nh Lot 5 F0iE &Y

| Thet uhgl4Tt ot

= = 2 —
Al 4423 EIAHH—CH OlM ZAMoh Hiet 20 =t E FeZl g7t



(98)
Jp
=
ox
or
my
=

a 100 b 00

a0 'llt““luu-uuuuu P
o — ] ®s0e o
& 80 4 =< gob % 29200000 000045 W17 K
— v i =
§ 70 -a....u“u!:g::um'mlsl!llll E . 0.7 witt K
6o fastses® 2 g0t .
% 50 + 38-Fe@C % t... 1 wiae K
o 40 u 31-Fe@C & 4ol %0,
o c ....
2 30 s 27-Fe@C b ooee,
8 201 e 25-Fe@C 8 20¢

10 1

D 0 L] T T L]

0 20 40 60 80 100

]
M
o
I
o
3]
o
o
o
—
(=]
o

Time on stream (h) Time on stream (h)
C 20-
m n-Paraffin SCO, X
| i Olefins Unpromoted 46.8 72

W n-Paraffin + olefins 0.6 Wt%: K 470 93

0.7 wit% K 474 93
1 wi% K 46.3 85

—
(4}

Selectivity (%)
o

%

7
5 . //

7 , // / %’ 7 \

. ,e » N
R 2 3 4 5 6 7

[2% 3] MOF 7|t FeH| Ets
Ztof mE CO Heats HahK
g ghSAIZo] g CO Mt

613 K, 20 7|¢, H,/CO =1, GH

"It Z1t (a) Fe EX[E =
b) 38 wt% Fe EHX| ZHOHOAM K H7IEF
, () Bt B ElzpA MEHL (M

= 30,000 h1)[4]

e
r

o
=

m nio
rE
fot

Gascon w== ALTIO| MAsH H0Ho| Y&5H7t ANE 18 30| AJHSHIICE

[4]. 30,000 h'lo| OjS =S GHSV BIO|ME OF 70% £ZOo| =2 FM3t2S LIE

IT — L= =
LA O, 38 wt% Fe EX| ZH0{0| 0.6 wtho| KE HM7ISI¥UE W& 2f 95% =&

—

o 0j® 2 CO PHES UEILHRACE £t KE Hoteto| e dg=0M =
o Zel 80| EO0H|= BEdS LEILHRACE

o O



20158 & Nature

210

34 @Ry

Gascon

Delft S1tCHstO]

CommunicationsX|0f| AX§E+ Sz 1}

HE2t=9

4

X
M=z 283t FeA

ojn

ol
i

ol

=2 Ltk

Etz

=
=

=2 MOF

o
™

ojn

0| HA|

81

-
o

Gascon

of & Ho=Z 7|Cj=Ict.

M-

4

84
i

O
Kir

[1] S. Abello and D. Montane, ChemSusChem 4 (2011) 1538.

[2] B. Sun et al., ChemCatChem 4 (2012) 1498.

[3] M.E. Dry, Catal. Today 71 (2002) 227.

[4] V.P. Santos et al., Nature Comm. 6 (2015) 6451.



