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Objective

Pd,, Au,/C materials: Evaluation of electrocatalytic behavior of all materials for ‘

Pd/C; Pd;Au/C; Pd3Au,/C; Au/C
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XRD and TEM
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XRD patterns of the Pd Au,,./C
(x=0, 3, 7, 10) catalysts

(% indicates the diffraction peak relates to
the tetragonal PdO structure)

TEM images and histograms of particle size distribution from TEM

observations on (a,b) Pd/C, (c,d) Pd;Au,/C, (e,f) Pd;Au./C and (g,h) Au/C
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HPLC analysis for the electrolysis of 90 mol% glucose + 10 mol% xylose mixture
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HPLC analysis for the electrolysis of 90 mol% glucose + 10 mol% xylose mixture
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HPLC analysis for the electrolysis of of a 50 mol% glucose + 50 mol% xylose mixture
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HPLC analysis for the electrolysis of of a 50 mol% glucose + 50 mol% xylose mixture
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Data from the electrolysis of glucose + xylose mixtures

Table 2. Data from the electroreforming of glucose 90%/xylose 10% and glucose 50 %/xylose 50 % determined from HPLC analysis of the reaction products.
glucose 90 %/xylose 10% glucose 50 %/xylose 50 %

Cell voltage [V] +0.4 +0.6 +0.4 +0.6

Cyluconste [Mol L] 0.0500 0.0730 0.0175 0.035

Ciyionate [Mol L] 0.0053 0.0094 0.0149 0.034

Cihrzonate (Mol L] 0 0 0.0009 0

Coroducts [Mol L7 0.0553 0.0824 0.0333 0.069

% gluconate 90.4 88.6 525 50.1

% xylonate 9.6 11.4 44.7 49.7

% threonate 0 0 2.8 0

X 0.35 0.44 0.21 (y=0) 0.69

0.27 (y=1)
Glucose contribution [%] 96.7 gs. 90.6 (y=0) 87.9 (y=1) 66.0
Xylose contribution [%] 33 5.0 9.4 (y=0)121(y=1) 34.0
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Possible reactions

Glucose oxidation into gluconate: Xylose electrooxidation into xylonate:
CeH;05 + 30H™ — CgHy,O;7 +2H,0+ 2™ (1) CsH1pO5 +30H — GH,O +2 H,0+ 2e” (4)
Glucose oxidation into xylonate: Xylose oxidation into threonate (considering only co-

formation of carbonate):

Ce¢H;06 + 90H™ — CHyOp~ +CO* + 6 H,O + 6 (2)

CsH,,0s + 90H™ — C,H,0,~ +CO,* + 6 H,0 +6e” (5)
Glucose oxidation into threonate (considering only co-
formation of carbonates):

CeH1,06 + 150H™ — C,H,0,™ +2C0,> + 10H,0 + 10e™  (3)

ICLMP
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Q — Fw(z{jglucunate + 2*"":-r(:‘:-:g.-rlc:unat-e + 6{ 1 _K}nylﬁnate —l_ﬁ'ycthrEDﬂatE + 10( 1 _y}cthrmnate}

o — ZFV{Cqun}nate —+ 3nylnnate_2xcxylnnate _2ycthrennate + SCthrEﬂnate}

F is the Faraday constant (F=96,485 C mol!)

V is the volume of anolyte electro-reformed
(V=30mL)

X 1s the proportion of xylose used to produce
xylonate considering equation (4) (0 <x<1)

y 1s the proportion of xylose used to produce
threonate according to equation (5) (0 <y <1)

~MP

2 1s the number of electrons involved in
Equation (1) and (4) to produce gluconate
from glucose and xylonate from xylose.

6 the number of electrons involved in
Equation (2) and (5) to produce xylonate from
glucose and threonate from xylose.

10 the number of electrons involved in
Equation (3) to produce threonate from
glucose.
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Pd-rich surface favoring the dissociative adsorption of sugar with poisoning of
the surface by strongly adsorbed CO species.

Au-rich surface avoided the formation of adsorbed CO species.

Pd-rich surface displayed higher affinity towards xylose adsorption, whereas
Au-rich surface adsorbed preferentially glucose.
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