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Fig. S1 Theoretical calculation of the partial pressure ratio of H,O to H, as a function of CO conversion (red,
solid) in the Fischer-Tropsch synthesis assuming a feed gas composition and stoichiometric consumption of H, to
CO of 2. The data is superimposed on typical operation conditions of the cobalt based low temperature Fischer-
Tropsch synthesis.
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Fig. S2 Theoretical calculation of the volume of an outer layer relative to the volume of the whole sphere as a
function of layer thickness for several diameters.
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Fig. S3 Number based (/eft) and volume based (right) size distribution of the Stober silica spheres as obtained
via TEM.

100 ”
oo | e, an, cecd
S -
Ze0 | s o
T el .
29 40 | “.W',_HmrumL.‘f‘;‘ﬂ”@‘;’;"m ‘:.
20 | & 360°C_400°C g °C 340°C °
y 360G _aoo°c, | 3.300°C 360 °C
0 L= — —
0 5 10 15 20 25 30 0 5 10 15 20 25
TOS/h TOS/h

Fig. S4 Magnetisation at maximal field strength relative to the magnetisation after reduction of CAT A (red
squares; left), CAT B (orange circles), and CAT C (green diamonds; right) as a function of time on stream at several
reduction temperatures.
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Fig. S5 Magnetisation at maximal field strength relative to the magnetisation after reduction of CAT A (red
squares) as a function of the original time on stream with stepwise increase of the ratio of partial pressures of H,O
to H, (blue, solid).
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Fig. S6 Size distributions of the metallic cobalt crystallites in CAT A after exposure to H,0 level 1-7 (filled bars)
and direct exposure of freshly reduced CAT A to H,0 level 7 (patterned bars) obtained via the application of the
Langevin equation.
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Fig. S7 Absolute conversion of CO on CAT A (black circles) as a function of time on with a high initial ratio of
partial pressures of H,0 to H, (blue, solid).
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Fig. S8 Magnetisation at maximal field strength relative to the magnetisation after reduction of CAT B in
absence of CO (orange circles) as a function of the original time on stream with stepwise increase of the ratio of
partial pressures of H,O to H, (blue, solid).
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Fig. S9 Magnetisation at maximal field strength relative to the magnetisation after reduction of CAT B in
presence of CO (orange circles) as a function of the original time on stream with stepwise increase of the ratio of
partial pressures of H,0 to H, (blue, solid).
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Fig. S10 Magnetisation at maximal field strength relative to the magnetisation after reduction of CAT C (green

diamonds) as a function of the original time on stream with stepwise increase of the ratio of partial pressures of
H,0 to H, (blue, solid).



Fig. S11 TEM micrographs of the passivated CAT A after exposure to the distinct H,0 levels in absence of CO (a),
CAT A after direct exposure to H,0 level 7 and subsequent Fischer-Tropsch synthesis (b), CAT B after exposure to
the distinct H,O levels in absence of CO (c) and in presence of CO (d), and CAT C after exposure to the distinct H,O
levels in absence of CO (e).
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Fig. S12 Volume based size distribution of the crystallites in the passivated samples after exposure to the distinct
H,O0 levels and re-reduction as obtained via TEM.
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Table S1 Physical properties of the model catalysts as obtained from the measurement of the sample magnetisation as a function of external field strength upon reduction.

step CATA CAT A direct CATB CAT B with CO CATC
Me/% Y/% dy/nm Me/% y/% dv/nm Me/% y/% dv/nm Mea/% Yy/% dv/nm Me/% y/% dv/nm

reduced 100 0.2 3.2 100 0.1 3.2 100 5.0 5.3 100 4.3 5.3 100 23.7 n/a
dry FT n/a n/a n/a 97.1 5.1 5.4 n/a

H,O level 1 105.1 0.1 3.2 n/a 100.7 5.1 5.3 98.5 5.6 5.4 100.6 25.2 n/a
H,O level 2 104.6 0.3 3.2 n/a 100.9 5.1 5.4 100.3 5.6 5.4 100.4 25.5 n/a
H,O level 3 99.3 0.4 3.2 n/a 101.7 5.1 5.4 100.9 4.3 5.4 101.2 244 n/a
H,O level 4 84.5 0.3 3.2 n/a 99.5 5.2 5.4 101.4 5.7 5.4 100.7 24.2 n/a
H,O level 5 78.0 0.9 3.2 n/a 98.3 5.3 5.4 100.2 5.2 5.5 99.3 24.1 n/a
H,O level 6 70.8 0.5 3.2 n/a 97.3 5.7 5.4 96.0 53 5.5 98.8 22.9 n/a
H,O level 7 56.9 0.8 2.9 55.8 6.4 2.8 96.8 5.5 5.3 92.2 5.7 5.5 98.8 23.5 n/a
H,0 level 7 synthesis gas n/a 38.4 1.4 2.4 n/a n/a n/a

H,O level 8 51.1 0.8 2.7 n/a 94.5 n/a 88.8 6.6 5.5 97.0 23.3 n/a
H,O level 9 23.0 0.5 1.7 n/a n/a n/a 74.3 22.1 n/a
dry FT n/a 46.3 2.0 2.4 n/a n/a n/a
reversibility 31.0 2.5 1.6 50.6 6.6 2.7 n/a 88.7 7.2 5.4 83.9 19.5 n/a
re-reduced 47.2 0.9 1.5 67.3 3.4 2.5 n/a 96.7 8.2 5.5 88.4 21.1 n/a




