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Figure 1 Supplemental. Characterization of 2, 3 and 4wt% ReO,-Pd/CeO, catalysts. (a) TPR profiles, (b)
XRD profiles, (c) Re ICP of AHERY design catalysts.

Table 1 Supplemental. Chemical list including purity and their supplier

Compound Purity in % CAS No. Supplier
1,4-Dioxane 99.9 123-91-1 Fischer Chemical
1,4-Anhydroerythritol (AHERY) >98.0 4358-64-9 TCl
Tetrahydrofuran (THF) >99.9 109-99-9 Sigma-Aldrich
Xylitol 299 87-99-0 Sigma-Aldrich
1,2,5-Pentanetriol 97 14697-46-2 Combi-Blocks
1,2-Pentanediol 96 5343-92-0 Sigma-Aldrich
1-Pentanol 299 71-41-0 Sigma-Aldrich
3-Pentanol 98 584-02-1 Sigma-Aldrich
Ammonium perrhenate 299 13598-65-7 Sigma-Aldrich
Palladium (II) nitrate solution
(10wt% in 10wt% nitric acid) 99.999 MDL: MFCD00011169 Sigma-Aldrich
Cerium (IV) oxide - 1306-38-3 Daiichi

Hydrogen (UHP) 99.999 1333-74-0 Praxair




Table 2 Supplemental. L9 Taguchi design of experiments used for AHERY S-HDO

Run Pressure Temperature Re wt%
# (bar) O Loading
1 40 100 2
2 40 140 3
3 40 180 4
4 60 100 3
5 60 140 4
6 60 180 2
7 80 100 4
8 80 140 2
9 80 180 3

Table 3 Supplemental. L9 Taguchi design of experiments used for xylitol S-HDO

Run Pressure Temperature Re wt%
# (bar) O Loading
1 5 140 2
2 5 160 3
3 5 180 4
4 7.5 140 3
5 7.5 160 4
6 7.5 180 2
7 10 140 4
8 10 160 2
9 10 180 3

Table 4 Supplemental. AHERY reproducibility results conducted at 60bar H,, 140°C, and a 4wt% ReO-
Pd/CeO, catalyst

Experimental run  Conversion  Selectivity Yield
1 0.213 0.999 0.213
2 0.205 0.999 0.205
3 0.237 0.993 0.236

Standard Error 0.010 0.002 0.009




Table 5 Supplemental. L9 Taguchi design of experiments model equations for AHERY S-HDO

Model Equations

c ) 78.2 0.374 P 1.054 T 1.89 c

onverswn——loo— 100 X P+ 100 X —100><
Selectivi 55 .248 p .0944 T 4.45 c
eectlvlty—100+100x + 100 X +100x

P is pressure in bar, T is temperature in °C and C is catalyst weight
loading in wt%

Table 6 Supplemental. Pressure effects on the xylitol S-HDO conducted at 160°C with a 4wt% ReO-
Pd/CeO, catalyst

H, Pressure Conversion  Selectivity Yield
40 bar 0.866 0.898 0.778
10 bar 0.999 0.893 0.893
10 bar 0.999 0.855 0.855
7.5 bar 0.397 0.958 0.380

5 bar 0.297 0.999 0.297

Table 7 Supplemental. Xylitol reproducibility results conducted at 7.5bar H,, 140°C, and a 3wt% ReO,-
Pd/CeO, catalyst

Experimental run Conversion Selectivity  Yield

1 0.339 0.999 0.339
2 0.348 0.999 0.348
3 0.485 0.947 0.459

Standard Error 0.047 0.018 0.039




Table 8 Supplemental. L9 Taguchi design of experiments model equations for xylitol S-HDO

Model Equations

c ] 33 6.17 p 434 T 3.25 c
onverszon—50+100x —100>< —100><
Selectivi 228.7 5.46 p .735 T 22.9 c
electivity = 100 +100>< —100>< —100x

P is pressure in bar, T is temperature in °C and C is catalyst weight
loading in wt%




