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Table S1: List of solvents and temperature range used for Co304 preparation

Precursor Temperature (°C) | Preparation techniques Solvents Reference
Co(acac), 230-440 PSE-CVD EtOH !
Co(acac), 490-560 MOCVD EtOH/chloroform 2
Co,(CO)q 600, 650 PE-CVD 1-Hexene 3
Co(hfac),-2H,0-tetraglyme 65-180 MOCVD CH.Cl, 4

350-500 CVD - °
Co(tmhd), 5
350-540 MOCVD Monoglyme
CoCl, 300 Spray pyrolysis Distilled water 9
Co(CH3CO,),-4H,0 600 Sol-gel 2-Methoxyethanol 10
Co(NO,), 400-480 Spray pyrolysis - 1
Co(acac); 360-540 MOCVD Toluene 12

Note: PSE-CVD: pulsed spray chemical vapor deposition
MOCVD: metal organic vapor deposition
PE-CVD: pulsed evaporation
acac: acetylacetonate (2, 4-pentanedionate)
hfac: hexafluoroacetylacetonate (1,1,1,5,5,5-Hexafluoro-2,4-pentanedione)
tmhd: tetramethylheptanedionate (2,2 6,6-tetramethyl-3,5-heptanedionate)

Table S2: Experimental conditions for the preparation of Co30,

Precursor Co(acac)s

Solvent EtOH; toluene or THF
Concentration of precursor 5mM

Frequency and opening time 4 Hz,~2ms

Evaporation temperature 220 °C

Vaporizer temperature 240 °C

Substrate temperature range 350 °C; 400 °C; 450 °C and 500 °C
System pressure (mbar) 20

N, (SLM) 0.16

0, (SLM) 05

Substrates Glass, silicon, planar or mesh of stainless steel
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Table S3: Physical properties of the solvents

Physicals properties Ethanol Toluene THF
Boiling point (°C)? 78.35 110.65 68.85
Density (g mI™)® 0.790 0.866 0.880
Vapor pressure (bar, at 220 °C) 46.57* 10.53° 27.36°
AyapH® (kd/mol)® 42+2 37+3 32.16
Dipole moment (D, 20 °C)"® 1.69 0.31 1.75
Hydrogen bonding® 194 2.0 8.0

Note: *data is from NIST chemistry webbook;" ® data is from Koenhen and Smolders;** © vapor pressure of THF is from Dortmund data bank.*®

Table S4: Comparison with other results

H a b

Catalyst V\(/r:g;] t Gas composition (';:?V:]irs_tf) -(rfé) (nc];réivh_l) Reference
C030, thin film 12 1% CO/ 10% O, /89% Ar 15 350 75000 This work
Co030, bulk 50 1% CO/ 8% O, in He 37 350 44400 16
CeO, 100 2% CO/ 2% O, in N, 100 374 60000
AlLO; 100 2% CO/ 2% O, in N, 100 394 60000 o
CeAlO; 100 2% CO/ 2% O, in N, 100 465 60000
Pt/H,S04/Zr0, 50 3.5% CO/ 4% O, in N, 100 290 120000 1
C030, thin film 12 1% C3He/10% O, /89% Ar 15 380 75000 This work
C050, thin film 12 2% C3Hel 20%0, /78% Ar 15 385 75000 1
Au/A,0;4 200 1.5% C3Hg/ 4% O, in He 75 410 22500 20
Ag/ALO;, 50 3% C3He/ 10% O, in N, 10 420 12000 2
Lay.7Sr0.3CU04S0.2 200 0.1% C3Hel 5% O,/ in He 100 500 30000 2

Note:  ?Tqorefers to the temperature at which 90% of the fuel is converted; > GHSV is gas hourly space velocity.
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Fig. S1 Gas phase evolution of EtOH with and without Co(acac)s.
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Fig. S2 Gas phase evolution of toluene with and without Co(acac)s.

_—~
)
<
=
1.2 A A et aaaeaaaa s PP 'S 1.2 00000000000060000006606 0606464000025% o
iv-- GOBEERVEO000 00600 RO ORS 0000l = 100000000000 $0060000 0000600000000 04
0.6 IMAMAAMAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 8 0.6 MAMMAAMAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
N
0.0 " ; ; VV\A © 00 ! ; } ™
0.08 <HCO 1 CaHs o CHz0 « CaHs | £ 0.08} <« HCO > C2H5 ¢ CH20 # CaH3 |
Yot @]
Pttt sttt lesetel 5 Pl i Yoy
0.04 4 0.04 p
€ >
0.00 e s e e e g 0.00 > X >D>HHHD> DL
0.04 m CHs @ C2H2 A C3Hes y CO2 | -'GCB 0.04L m CHs @ C2H2 A C3He y CO2 |
AN S AN A A S o' 4 —_ MMM S A A S A A A A s T A A
0.02 0.02+
AR R BRI ARARG
(.00 KRR N CRCHCRCNCH CNCNCRCNCRCN N N (NCACHCH N R CH OB N N NN NN NN 0.00 M0 cnmuuclmuucluumluuuuuuuuuuuuuuuﬂ
160 180 200 220 240 160 180 240

Temperature (°C)



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2012

Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2012

Intensity (normalized with Ar)

1.0

0.8t

1.0

0.5F

THF + Co(acac)s

Pure THF

o C4H70O @ THF |

=N
o

o
o

O C4H70 e THF

h'i'w'-"

hhaads [T TSN

A H20 ¢ CH30 ¢ 02

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAM

=y
o

AH20 ¢ CH30 ¢ 02

EAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAM

066606640
Yoo

LU LU U UG )

—~~
[
<
e
=
e}
@ 0.5¢
N
RN NN N SN — NN
' ; ' . ® 0.0 f } } }
L <« HCO > C2H2 ¢ CH20 3 CH30 ¢ C3H3 | g 0.3 <4 HCO > C2H2 ¢ CH20 # CH30 e C3H3 |
WWW%WWM&W e
v 1 o2
2041
............... LLLLLLLLLL&&&L&&LLLLL&&“ (n
; ' : ! c 0.0
m C2H2 @ C2H30 A C3H7 sy C2H20 A .9 0.8
c

=
i

BRI DDIIIIPPBIPPIPDD DD

0.0 mmmo ElEIEl]El]ElEIEIEI]EIEIEIEIEIEIEIEII]EIEIEIEII]EIEII:IEII:IIZIEIEIEIEII.| (0.0 SR N O O N RO O N N CRCTN N 8 0 O N 0 0 O O 8 CON R O N CO
160 180 200 220 240 160 180 200 220 240
Temperature (°C) Temperature (°C)
Fig. S3 Gas phase evolution of THF with and without Co(acac)s.
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Fig. S4 Gas phase evolution of THF at 220, 350 and 450 °C with and without Co(acac)s.
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Notes to the figures: Electron impact with an energy of 25 eV was used as the ionization source to perform the
experimental investigation. In addition to the fragments generated by the high electron energy, some products,
such as C,H; in Fig. S1 and CH3O in Fig. S3 become detectable. At high temperatures (THF as an example, see
Fig. S4), pyrolysis as well as oxidation of the solvent are observed by giving more water (m/e = 18), carbon
dioxide (m/e = 44), furan (m/e = 68) and other products, which reveals the occurrence of the gas phase reaction.
This is also the case for ethanol and toluene (not shown here). These may affect the kinetics of film growth and
morphology.
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